. HOACHUTEJBHAS 3AIIUCKA )
Pabouas nporpamma kypca «Xumusi» 10-11 kiaccsl pazpaboTaHa B COOTBETCTBUU ¢ TPEOOBAHUSIMU CIEAYIOIINX TOKYMEHTOB:

1. denepanpbHOTO rOCYIAPCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHAapTa cpemuero oomero oopazoanus (OI'OC COO) (yTB. mpuka3zom
MunncrepcrBa oOpazoBanus 1 Hayku PO ot 17 mas 2012 r. N 413).

2. OcHOBHOM  0Opa3oBaTeIbLHOM OporpaMmbl  cpeqHero  o0miero  oOpa3oBaHMS  MYHUIIMIIAIIBHOIO  aBTOHOMHOIO
00111600pa30BaTeIbHOTO YUPEXKIACHHUS cpeHer oOimeoopa3zoBarenbHo 1mikoabl Ne 1 mmenu H.M.Kowapatenko nHa 2019-21 ropsl,
npuHsATor pemenueM nenarornueckoro coeeta MAOY COII Ne 1 um. H.M.Konaparenko, npotokon Ne 1 ot 28 aBrycra 2019 roga.

3. Paboueli mporpaMMbl yueOHOTO npeameTa «XUMus» Ha yrilyoJIeHHOM YpOBHE cpeliHero odmiero oopazosanus k YMK no xumuu
B. B. Epemuna, H.E. Ky3smenko, B. 1. Tepenuna, A.A./lpo3nosa, B.B. JlyHuHa nu METOAMYECKUX PEKOMEHJIALMI 10 €€ COCTABICHUIO
(aBTops! B. B. Epemun, A.A.[lpo3nos, U.B. Epemuna, 3.1O. Kepumos.-M.: Ipoda, 2017r.

4. YyeousiM 1ianoM MAOY COIIINe 1 wum. H.M.Kowgparenko mms 10-11 knaccoB, peanusyromero (enepaibHblid
roCcyJIapCTBEHHBIN 00pa3oBaTeIbHbIN CTAaHAAPT CPEAHETO 0011IeT0 00pa30BaHUS.

5. IIporpammbl BocUTaHUS MYHUIIMTIATLHOTO aBTOHOMHOI'O 00I1e00pa30BaTEILHOIO YUPEKICHUS CpeIHEeN 0011eo0pa3oBaTeIbHON
mkoJibl Ne 1 umenn H.M.KonapareHnko

Cpenunee oOiiee oOpa3oBaHue — TPEThsl, 3aKIIOUUTENIbHAS CTyNEeHb 0011ero oopa3zoBanus. OQHON U3 BaKHEHIIUX 3a7a4 ITOTO
JTama SBISETCS MOATOTOBKA YyYaIlIUXCS K OCO3HAHHOMY W OTBETCTBEHHOMY BBIOOPY JKM3HEHHOTO M TMPOGECCHOHAIBHOTO ITyTH.
VYyarmumecs: 10JKHBI HAYYUThCS CAMOCTOSITEIbHO CTaBUTh II€JIM U OMPENENATh MyTH UX JOCTHIKEHUS, UCIIOJIb30BaTh MIPHUOOPETEHHBIN B
IIIKOJIE OTBIT JESATEIHLHOCTH B PEAIbHOM KM3HU, 32 paMKaMu yueOHOTO mporiecca. Paboyas mporpaMma pacKkpbIBaeT cojiep>kaHue 00y-
yeHus: xumun yvammxcs 10—I11 kimaccoB 0011e00pa3oBaTeNbHBIX OpraHu3alvii Ha yriayOJeHHOM ypoBHe. Pabouas mporpamma
peanu3yeT oOIIMe IeNId CpeHero oo1iero o0pa3oBaHus, UIEU Pa3BUBAIOIIETO, COBPEMEHHOTO, HAYYHO OOOCHOBAaHHOTO Kypca XHWMHUH,
BHYTPHUIPEIMETHBIE U MEXKIPEIMETHBIE CBSI3H.

Copeprxkanue 00y4eHUs! peain30BaHO B y4eOHMKAX XMMHUU, BBIMYIIEHHBIX U3AaTeNIbcTBOM «Jlpodar:
Epemun B. B., Ky3pmenko H. E., Tepenun B. U., [lpo3nos A. A., Jlyaun B. B. Xumus. Yriny6nennsiii yposens. 10 knacc;
Epemun B. B., Ky3smenko H. E, /Ipoznos A. A., JIyaun B. B.
Xumusi. YriryOneHHbIN ypoBeHb. 11 kiacc.
N3ydyeHne XMMUU B CPEHEN LIKOJIE HAIIPABJICHO HA:
dbopMHUpOBaHUE CUCTEMbl XUMUYECKUX 3HAHUN KaK KOMIIOHEHTa €CTECTBEHHOHAYYHOU KapTUHBI MUPA;
pa3BUTHE JIMYHOCTU OOYYAIOUIUXCS, UX MHTEJJIEKTYaJlbHOE M HPABCTBEHHOE COBEPIIEHCTBOBaHUE, (OPMHUPOBAHUE Y HHUX Ty-
MaHHUCTHYECKUX OTHOILIEHUN U 3KOJIOTHYECKH 11e1ecO00pa3HOro NoBEACHUS B OBITY U TPYJOBOM A€SATEIbHOCTH;



BBIPaOOTKY y 0OydYaromuxcs MOHUMAHHUS OOIIECTBEHHON MOTPEOHOCTH B PAa3BUTUU XUMHUH, a Takxke (HOPMHUPOBAHUE y HHX
OTHOIIEHHUS K XMMHUHU KaK BO3MOXKHOU 001acTH OyayIIei mpak THYECKOM AesITeIbHOCTH;
dbopmupoBaHue yMEHUN 0€30MacHOT0 OOpaIIeHus ¢ BEeIIeCTBAMH, HCII0JIb3yEeMbIMH B MTOBCEIHEBHOM JKU3HU.
Oco0eHHOCTH coiepkaHusl 00yueHHs] XHMHUH B CpeHel 1IKoJie

B cucreme cpennero o0miero o0pa3oBaHusi XUMHUIO OTHOCST K MpeaMeTHON oOmactu «EcTecTBeHHbIe Haykn». OcoOOEHHOCTH
coJiep)KaHus O0yUEHUS XUMUHU B CPeTHEN MTKOJIE O0YCIOBICHBI CIEU(PUKON XMMUN KaK HAYKH M TTOCTABJICHHBIMU 3aJ]a9aMH.
OCHOBHBIMH TTPOOJIEMaMU XUMHUU SIBIISIFOTCS :
—  H3yYEHHE COCTaBa M CTPOCHUS BEIIECTB, 3aBUCUMOCTHU UX CBOMCTB OT CTPOCHUSI;
—  TIOJIyY€HHE BEIECTB C 3aJaHHBIMU CBOMCTBAMU;
— UCClIeIOBaHNE 3aKOHOMEPHOCTEH XMMHUUYECKUX PEaKIUi U MyTel ympaBiIeHUs UMU B IEIAX IMOJTYUYCHHUS HEOOXOJUMBIX ue-
JIOBEKY BEILECTB, MATEPHUAJIOB, SHEPTUU.
[TosTOMy B mporpamMme o XMMHUU HAIUIM OTPAXKEHUE OCHOBHBIE COAEPKATEIIbHbBIC JIMHUU:
— «BEIECTBO» — 3HAHMUS O COCTABE U CTPOCHUM BEIECTB, UX BXKHEHUIIUX (PU3MUECKUX U XMUMHUYECKUX CBOWMCTBax, OMOJIO-
TUYECKOM JICHCTBUM;
—  «XUMHYECKasl peaKkius» — 3HaHUS 00 YCIOBHSX, B KOTOPBIX MPOSIBISIOTCA XUMHUYECKNE CBONCTBA BEIIECTB, CIIOCO0ax
YIIPABJIECHUSI XUMUYECKUMU MPOLIECCAMU;

—  «IPUMEHEHUE BEIIECTB» — 3HAHHUS W ONBIT MPAKTUYECKON AEATEIHHOCTU C BEIIECTBAaMHU, KOTOpPbIE HAaWbOJIee 4acTo
yIOTPEOISIOTCS B TOBCEIHEBHOM KU3HU, IIUPOKO UCTIOJIB3YIOTCS B TPOMBIILICHHOCTH, CEIbCKOM XO3SICTBE, HA TPAHCTIOPTE;

—  (CI3BIK XMMHUM» — CHCTE€Ma BAXXHEUIINUX MOHATUW XUMHHM U TEPMHUHOB, B KOTOPBIX OHU OMMUCHIBAIOTCSA, HOMEHKJIATypa
HEOPraHWYECKUX U OPTaHMYECKHUX BEIIECTB, T. €. UX Ha3BaHUs (B TOM YHMCIIe U TPUBHUAIBHbBIC), XUMUYECKHE (POPMYJIBI U ypaBHEHHS,
a TaKKe ImpaBuia nepeBojia “HGOpPMaIMK C POJTHOTO UIM PYCCKOTO S3bIKA HA SI3bIK XUMUH U 0OpaTHO.

B pesynbraTe nzyuenus yueOHOro npeameTra « XUMHUs» BBITYCKHUK CPEAHEN MIKOJbI OCBOUT COJIEpIKaHUE, CTIOCOOCTBYIOIIEE
(GhOopMUPOBAHUIO MMO3HABATEIBHOW, HPABCTBEHHON M ACTETUYECKOW KYIbTYpPHI. Y UallUNiCs OBIAJEET CUCTEMON XUMHYECKUX 3HAHUM
— MOHATHUSIMH, 3aKOHAMU, TEOPUSMH U A3bIKOM HAYKH KaK KOMIIOHEHTaMU €CTECTBEHHOHAYYHOM KapTUHBI Mupa. Bce 3T0 mo3BoauUT
eMy chopMupoBaTh Ha OCHOBE CHCTEMBI TOJYYCHHBIX 3HAHUN HAaydYHOE MHPOBO33pECHHE Kak (PyHIAMEHT IIEHHOCTHOTO,
HPABCTBEHHOTO OTHOIIEHUS K MPUPOJAE, OKPYKAIOIIEMY MHUPY, CBOEU JKU3HU U 3J0POBbIO, OCO3HATH POJIb XMMHYECKOW HAYKH B
MO3HAHUM W TPEoOpPa30BAHMHM OKPYXKAIOIIETO0 MHpa, BBIPAOOTATh OTHOIIEHHE K XUMHUH KaK BO3MOXXHOU oOmactu Oymyriei
COOCTBEHHOM MPAKTUYECKOU JeATEIbHOCTH.

YcBoeHue COACPpIKaHUA yqe6Hor0 npeamMceTa «Xumusg» o0ecneuuT BBIITYCKHUKY BO3MOKHOCTb COBCPIICHCTBOBATL U



pa3BUBATh MO3HABATEIbHBIE BO3MOXKHOCTU, YMEHHUE YIPABIATH COOCTBEHHOU MO3HABATENbHOMN NEATEIbHOCTHIO; UHTEIIEKTYaIbHbIC
1 pedieKCuBHBIE CITOCOOHOCTH; MPUMEHSATh OCHOBHBIC MHTEIJICKTyaIbHbBIE ONIEpalliy, TaKue Kak (OPMYyJIMPOBAHUE THIIOTE3, aHATIU3
¥ CUHTE3, CpaBHECHHE, 0000IECHNE, CUCTEMATH3aIlks, BEISIBIICHIE MPUYHNHHO-CJICACTBCHHBIX CBI3€H I N3yUYCHHS CBOWCTB BEIECTB
U XUMHUYECKHUX PEaKIUMi; HCMOJIb30BaTh PA3WYHbIE WCTOYHUKH ISl TIOJYYEHHS XUMHUYECKOW HWHGOPMAIMH; CaAMOCTOSTEIHHO
IJIAHUPOBATh U OPTaHU30BBIBATH yu4eOHO-TIO3HABATENIbHYIO NESTEIbHOCTh; Pa3BUBATh MCCIIENOBATEIbCKHME, KOMMYHUKATUBHBIE U
UH(OpMAIMOHHBIE YMEHHUS.

B mporpamme peanusyeTcsi CUCTEMHO-AEATEILHOCTHBIN TOAX0, Jiexamuil B ocHoBe ®I'OC. DTOT moaxoa OpUEHTUPOBAH HA
KOHKPETHBIEC Pe3yJbTaThl 00pa30BaHUsl, KaKk CUCTEMOOOpa3yIolUii KOMIIOHEHT CTaHJapTa, I7ie¢ pa3BUTHE JIMYHOCTH ydallerocs Ha
OCHOBE YCBOCHHUS YHUBEPCAJbHBIX YUYEOHBIX IEHCTBUMN, MO3HAHUS M OCBOCHUS MHpPa COCTAaBIAET I€Jdb U OCHOBHOW pe3yJbTaT
0o0pa3zoBaHUsI.

N3yuenne xumuu B 10 u 11 xitaccax noctpoeHo no nuHeitHoM cxeme. B 10 kitacce uznaraercss MaTepuanl OpraHuu4ecKo XUMuU,
a B 11 kilacce — HeopraHuueckas XUMUs, o0IIas XuMus, XxumMuueckas TexHojorusi. [locnmemnue rinael yueOHuka 11 kiacca
3HAKOMSIT MIKOJIBHUKOB C TPUMEHEHHEM XUMUH B OKPYIKAIOIIEH )KU3HU U Ha CIIyK0e 00IIeCTBY.

CucreMatndeckuii Kypc opranudeckoid xumuu B 10 kiacce mpeaBapseT pasjieli, HalpaBJICHHBIM Ha 0000IIeHHE U TTOBTOPE HUE
MOJIYYEHHBIX B OCHOBHOM IIKOJE 3HaHUM. B HeM Takke HarOTCs Te CBEACHUS M3 OOIEH U HEOPraHWYECKON XUMUM, KOTOPHIC
HEOOXOJIUMBI JJIsi U3YYEHUsI OPraHMYEeCKOW XMMHUM, HO HE BOILJIM B MPOrpaMMy OCHOBHOW miKojbl. Kypc opranudeckoil xumuu
MOCTPOEH TpaauIMOHHO. OH HAYMHAETCA C OCHOBHBIX NMOHSATHUN OPraHUYECKOM XMMHUH, 3aTEM H3JIATaeTCid CTPYKTypHas TEOPUs
OPraHUYECKUX COECJIMHECHUN, PACCMATPUBAETCS UX DJIEKTPOHHOE cTpoeHue. [[oTOM M3yuaroTcs Ba)KHEWIME KJIACChl OPTaHUYECKUX
COCIMHEHUM: YTJIEBOJAOPOJAbI, KHUCIOPOACOJAEPKAINIME COCAUHEHHUS, a30T- U cepocojepxk amme coeauHeHus. CucTteMaTu4ecKoe
M3JI0)KEHHE CTPOCHUS W CBOMCTB OPraHUYECKUX COCIMHEHUM MO3BOJISIET MEPEeUTH K OUOJIOTUYECKH aKTUBHBIM BEIlECTBAM —
yIIIeBOJaM, KupaM, OeIKaM U HYKJICHHOBBIM KHCJIOTaM. 3aKaHYMBAETCS KypC OpPraHMYECKOM XUMHUHU HH(GOpMaILUed O MmojJuMepax u
UX UCIIOJIb30BAaHUU B OBITY U B TEXHHKE.

Marepuan no Heopranumueckod xumuu B 11 kilacce m3ydaercss B cieayrolied mocienoBatelbHOCTH. CHavyala pacCMOTPEHBI
3JIEMEHTBI-HEMETAJIBI, 3aTEM 3JIEMEHTBI-METAJJIbl. V3ydeHHe »IE€MEHTOB-METAJUIOB MPEABAPSAET pas3Aeil, CUCTEMATU3UPYIOLIUN
o01re CBOKWCTBAa METAJIIOB — JIEMEHTOB M MIPOCTHIX BEIECTB, & TAKXKE PACCKA3BIBAIOIINN O cIlaBax. PaccMoTpenue o01mieit XxuMuu
HAQYMHAETCSA CO CTPOCHHUS arToMa M XMMHUYECKOM CBsA3M. Ha OCHOBE MOJYYEHHBIX 3HAHWM IIKOJIBHUKU 3HAKOMATCS CO CTPOCHHUEM
BEIIECTBA, M3YyYalOT PA3JIMYHBIE BHUJbl XUMHYECKOW CBSI3M, BKJIKOUAsS MEXMOJEKYISPHBIE, U OCHOBHBIE THUIIBI KPHU CTAJUNIMYECKUX
PEIIETOK MPOCTHIX BEIIECTB U MOHHBIX COCAMHEHUN. 3aTEM CIEAYyET MaTepHuall, pACCKa3bIBAIOIINN O 3aKOHOMEPHOCTAX MPOTECKAHUS
XMMUUYECKUX pEaKlUUh. 371€Ch COYETAIOTCS CBEACHHUS U3 XMUMHUUYECKOW TEPMOJUHAMUKHA M XUMHYECKOW KUHETHKHU, MO3BOJISIONINE
NOHSATh, MOYEMY M KaK NPOTEKAT Xxumuueckue peakuuu. Cruepyromas Tema Kypca WIUIIOCTPUPYET NMPUMEHEHHE IMOJYyYEHHBIX
3HAaHUM O 3aKOHOMEPHOCTSIX MNPOTEKAaHUS XWMHUYECKHX PEAKIMN Ha MpakTUKE. Pedb MAET O pa3iIMYHBIX THUNAX XUMHYECKUX



npou3BoacTB. OOCyx1ast 001KMe TPUHLIUIBI XUMHUYECKON TEXHOJOTUU M paccMaTpuBas KOHKPETHbIE MPOU3BOJCTBA, HE 3a0bITa U
npoOJieMa OXpaHbl OKPY>KAIOLIEH Cpeibl, MPOUCXOIUT 3HAKOMCTBO HIKOJIHLHUKOB C HOBBIM MOAXOJOM B IPAaKTUYECKOM MPUMEHEHHUH
XUMHUYECKUX 3HAHUU — «3€JEHOW» XUMHEH. M3ydeHume MIKOJIBHOIO Kypca XHMMHUHU 3aBEpIIAETCS PACCKAa30M O NPUMEHEHHH
XUMHUYECKUX 3HAHUU B PA3JIMYHBIX 001aCTAX HAYKU U TEXHHUKH.

MecTo npeamera B y4eOHOM IJIaHe HIKOJIbI.

B ydeOHOM rutaHe cpenHel MIKOJIbI Y4eOHBIH MpeaMeT «XuMus» BKIoueH B pazzaen «EcrecTBeHHble Hayku». TeMmaruueckoe
IUTAHUPOBAaHUE Y4eOHOTOo mpeameTa «XuMHus» Ha yriayOJeHHOM YpPOBHE CpelHero oOlero oOpa3oBaHUs pasfeiseTcss Ha JBa Kypca
«Xumusi. YrayOneHHbli ypoBeHb. 10 kmace» u «Xumusd. YTiiyOlieHHbIH ypoBeHb. 11 Kiace» U cocTaBlieHO U3 pacuera 3 4 B HEJIEINIO.
VYueonsiit ian MAOY COII Nel um. H.M.KonapareHko npeaycMaTpruBaeT U3ydyeHrne XUMHUH B CIIEIyIONEM 00bEMeE:

"o oOydueHus Kon-Bo wacoB B|Kom-Bo yueOHBIX | Bcero wacoB 3a
HEIEIIO0 Henenb y4eOHBIN 101
10 xiacc 3 34 102
11 xiacc 3 34 102
204 4yaca 3a
KypcC

I1.Ilnanupyemblie pe3yabTaThl 0CBOCHHS Y4eOHOr0 nmpeaMeTa «XuMHs» Ha YIiry0JJeHHOM YPOBHE CpeIHero 001ero
oOpa3zoBaHusi

2.111;1anupyeMble JTUYHOCTHBIE pe3yJbTAaThl 0CBOCHHS Y4eOHOr0 nmpeaMera « XuMHs» Ha yrjy0OJIeHHOM yYpOBHe
1. IlnanupyeMble JUYHOCTHBIE Pe3yJabTAThl OCBOEHHS Y4eOHOIr0 npeaMera « XuMus» Ha 0a30BOM ypOBHe
JInyHOCTHBIE pEe3ybTaThl OCBOCHHUS MPOTPAMMBbI CPETHETO 00ILEro 00pa30BaHus JOHKHBI OTPa’KaTh TOTOBHOCTH O0YYarOIIErocs
PYKOBOJCTBOBATHCA CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U PACIIMPEHUE ONbITA ACATEILHOCTH HAa €€ OCHOBE U B MPOLIECCE

peain3aniiyi OCHOBHBIX HaHpaBHGHI/Iﬁ BOCIIUTATEJIbHOU ACATCIIbBHOCTH, B TOM YHCJIC 110 CICAYIOIIKUM HAIIPpaBJIICHUAM BOCIIMTATEIbHOU
ACATCIIBHOCTH:

1) rpakIaHCKOTO BOCITUTAHUS;
2) IaTpUOTUYECKOTO BOCITMTAHMUS;
3) TyXOBHO-HPABCTBEHHOTO BOCIIUTAHHSI;
4) 3CTETUYECKOT0 BOCITMTAHUS;
5) ¢usmdeckoro BocnuTaHus, GOPMUPOBAHUS KYIBTYPHI 3M0POBbS U SMOITMOHAIIBHOTO 0JIaromoTydus;
6) TPyZ1OBOTO BOCIIUTAHUS;



7) PKOJOTUYECKOTO BOCITUTAHMUS;
8) LICHHOCTH HAYYHOTO MIO3HAHUS.

1) B c(hepe oTHOIEHUH 00yJarONIMXCs K cede, K CBOeMY 3/I0POBbBIO, K TTO3HAHUIO CEOS:

— NPUHATUE U peau3allii0 LIEHHOCTEH 370pOBOro M 0e30MacHOro odpasa >KU3HU, OEpeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOUIEHUE K COOCTBEHHOMY (DU3UYECKOMY U MCUXOJIOTHUYECKOMY 3/I0POBbIO;

— HEMPUSATUE BPEAHBIX MPUBBIYEK: KYPEHUs, YIIOTPEOIICHHS aJIKOTO0JIsl, HAPKOTUKOB;

2) B c(hepe OTHOUIECHUH 00yYaIOIIMXCA K OKPYKAIOIIEMY MUY, K )KUBOM MPUPOJIE, XYI0KECTBEHHOM KYJIbTYpe:

— MHUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO DPa3BUTHsI HAyKH, 3HAYMMOCTh HAYKH, TOTOBHOCTh K HAay4YHO-
TEXHUYECKOMY TBOPYECTBY, BIAJCHUE JOCTOBEPHON wuH(MOpMaIMed O TMepefioBbIX JTOCTIKEHUSIX M OTKPBITUSX MHPOBOM U
OTEUECTBCHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa3OBaHMIO, B TOM YHCIIC CaMOOOpa30BaHWIO, HA TPOTSIKEHUU BCEH JKM3HHU; CO3HATEIHHOE
OTHOIIIEHUE K HETPEPHIBHOMY 00pa30BaHUIO KAaK YCJIOBUIO YCIIEIIHON MPOdEeCCHOHAIBHOM M 00IIECTBEHHOMN AESTEIbHOCTH;

— AKOJIOTHYECKas KyJIbTypa, OEpeKHOE OTHOIIICHUE K POTHON 3eMiIe, TPUPOAHBIM OoraTcTBaM Poccuu u Mupa, MOHUMaHUE BIUSHUS
COIMATBHO-DKOHOMHYECKUX TIPOIECCOB HA COCTOSTHUE TPUPOTHOW M COIMAIBHON CpEIbl, OTBETCTBEHHOCTH 32 COCTOSHHE TPHUPOTHBIX
PECYpPCOB, YMEHHUI M HABBIKOB Pa3yMHOTO TIPHPOIOIIOIL30BaHNS, HETEPITUMOTO OTHOIICHUS K ICUCTBUAM, IPUHOCSIIIAM BpPEJ] YKOJIOTHH;
MPUOOPETEHHUE OITBITA KOJIOTOHAMPABICHHOU eI TEIEHOCTH;

3) B c(hepe OTHOIIECHUHN 00yJaIOIINXCS K TPYAY, B chepe COIHAIbHO-I)KOHOMUYECKUX OTHOIICHUIA:

— OCO3HAHHBIN BBIOOP Oyaymiei npodeccuu Kak MmyTh U CIIOCO0 peain3alii COOCTBEHHBIX KU3HEHHBIX TUIAHOB;

— TOTOBHOCTh OOYYaIOIIMXCA K TPYJAOBOM MPOGECCHOHAIBHON AEATEIHPHOCTH KaK K BO3MOKHOCTU yYaCTHS B PEIICHUM JTUYHBIX,
OOIIIECTBEHHBIX, TOCYAPCTBEHHBIX, OOIIEHAIMOHAIBHBIX MPOOIIEM;

— MOTPEOHOCTh TPYAUTHCA, YBOKEHHUE K TPYAY M JIIOASM TPyHa, TPYIOBBIM JIOCTHXKEHHSM, TOOPOCOBECTHOE, OTBETCTBEHHOE U
TBOPYECKOE OTHOIICHHUE K pa3HBIM BUIaM TPYIOBOH JCSATEIHHOCTH.

2.2IlnaHupyemble MeTanpeaIMeTHbIE Pe3yJbTAThl OCBOCHUSI Y4eOHOro nmpeaMeTa « XuMus» Ha yriy0JeHHOM YPOBHe

[InanupyemMbie MeTampeIMeTHbIE pe3yJabTaThl B paMKaxX OCBOCHHS y4eOHOro mpeamera «XuMHs» Ha yriayOJeHHOM YPOBHE
MIPE/ICTABJICHBI TPEMsI TPYIIIIaMU YHUBEPCATbHBIX yaeOHbIX nericTuit (Y'Y ).
1. PerynsatuBHbie yHUBEpCATbHBIC YI€OHbIE NCUCTBUS

BbIlyCKHUK Hay4duTCS:

— CaMOCTOSATENIbHO OMNPENEsATh LETU, CTaBUTh U (OPMYIMPOBATh COOCTBEHHbIE 33Jaud B 0Opa30BATENBHON AEATENBHOCTU H
KU3HEHHBIX CUTYAIUX;
— OLICHUBATh PECYPCHI, B TOM YHUCJIE BpeMsl U JIpyrue HeMaTepHalibHbIE PECYPChl, HEOOXOIMMBIE ISl JOCTUKEHUS MMOCTABICHHON



paHee uenu;
— COTIOCTABJISITh UMEIOIIUECS BOBMOKHOCTUA U HEOOXOAUMBIE JJIsI IOCTUKEHHUSI LIETN PECYPCHI;
— OpraHu30BbIBaTh () (PEKTUBHBIN TTOVCK PECYPCOB, HEOOXOIUMBIX JIJISl JOCTHKEHUS TTOCTABICHHON 11ETIH;
— ONPEAETATh HECKOJIBKO IMYTEN JOCTUKEHUS MOCTABICHHOMN LEIH;
— BBIOMpATh ONTHUMAJbHBIA MYyTh JOCTHIXKEHUSI LIETU C ydyeToM 3(DQPEKTUBHOCTH PACXOJIOBAHHMS PECYPCOB M OCHOBBIBAsICh Ha
COOOpaKEHUSIX STUKU U MOPAJIH;
— 3a7aBaTh MapAMETPhI U KPUTEPHUH, IO KOTOPBIM MOKHO OIPEACIIUTh, YTO 1IEIb TOCTUTHYTA;
— COIIOCTABJISATh MOJIYYEHHBIN PEe3yIbTaT ACATEIBHOCTH C ITOCTAaBICHHOM 3apaHee 1EIIbIO;
— OIIEHUBATh TOCJICJACTBHUS TOCTUKEHUS MOCTABICHHOM 1IEIU B JEATEIbHOCTH, COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIIUX JIFOJICH.
2. [To3HaBarenbHBIC YHUBEPCAIbHBIC YUSOHBIE ACHCTBHS

BrinmycKHUK HAy4UTCS:
— KPUTHYECKHU OIEHUBATh U MHTEPIIPETUPOBATH UH(GOPMALIUIO C PA3HBIX MO3UIINH;
— pacro3HaBath U PUKCUPOBATH MPOTUBOPEUMS B MH(POPMAITMOHHBIX UCTOYHUKAX;
— UCIIOJIB30BaTh PA3JIMYHBIE MOJEIbHO-CXEMATUYECKUE CPEJICTBA JJIi MPEACTABICHUSI BBISIBJICHHBIX B HH(POPMAIIMOHHBIX
HMCTOYHUKAX MPOTUBOPEUUH;
— OCYILIECTBIISATh Pa3BEPHYTHIM HH(POPMAIIMOHHBIN MTOUCK U CTAaBUTh HA €r0 OCHOBE HOBBIE (YueOHbIE U TTO3HABATEIbHbIC) 3a/1a4u;
— MCKaTh U HaXOJAUTh 0000IIEHHBIE CIOCOOBI PEIICHUS 3a/1a4;
— MIPUBOJUTh KPUTUUYECKUE apTyMEHTHI KaK B OTHOIIEHUH COOCTBEHHOIO CYXKJICHHS, TaK U B OTHOIICHHWM JCHCTBUH U CYXXICHUU
APYroro;
— aHaJU3UPOBATh U TPEOOPa30BBIBATH MPOOJIEMHO-TIPOTUBOPEUNBBIC CUTYAIIHH;
— BBIXOJIMTH 32 PaMKH y4eOHOT0 MpeJIMETa U OCYIIECTRIIATH 11eJIeHANPaBICHHBIM MTOUCK BO3MOXKHOCTH IIIMPOKOTO TIEPEHOCa CPEICTB
M CIIOCOOOB JICHCTBHS;
— BBICTPAWBaTh WHIWBHUIYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YUYUTHIBAS OTPAHUYCHUSI CO CTOPOHBI JPYTUX YYACTHUKOB H
pecypcHBIE OrpaHUYEHUS;
— MEHSTh W YIEPKMBaTh pa3HbIC TMO3UIIMU B IMO3HABATEIBHON JEATEIBHOCTH (OBITh YYEHHKOM M ydHTeNleM; (PopMyraupoBaTh
o0pa3oBaTeIbHBIA 3alpOC U BBINOJHATh KOHCYJIbTATUBHBIE (DYHKIIMM CAaMOCTOSITEIBHO; CTaBUTh NpoOjeMy U padoTaTh Haja ee
pelieHrueM; yrpapiasiTh COBMECTHOM MO3HABATEIHHOM JACATEILHOCTHIO U TTOUUHSATHCS).
3. KommyHuKaTUBHBIE YHUBEpCAJIbHBIC YUCOHBIC TEHCTBUS

BrInmycKHUK HAy4UTCS:
— OCYIIECTBIISITh JICIOBYI0O KOMMYHHKAIIMIO, KaK CO CBEPCTHHKAMH, TaK U CO B3POCIHBIMH (KaKk BHYTpU OOpa30BaTEIbHOM
OpraHu3alliy, TaK U 3a €€ MpeeIaMn);
— MIPU OCYIIECTBJICHUH TPYIIOBON pabOThl OBITh KaK PYKOBOJMTENEM, TaK W YICHOM NPOCKTHOW KOMAaHJIbI B Pa3HBIX POJISIX



(renepatopoM uaeH, KpUTUKOM, UCIIOJIHUTENIEM, NPE3EHTYIOIIUM U T. 11.);

— pPa3BEPHYTO, JOTMYHO U TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM aJICKBATHBIX (YCTHBIX U MUCHhbMEHHBIX) SI3BIKOBBIX
CPENCTB;

— pacrno3HaBaTh KOHPJIMKTOTCHHBIE CUTYAIMH U TIPEA0TBpaiaTh KOHMIUKTHI 10 UX aKTUBHOU (Da3bI;

— KOOPJIMHUPOBATh U BBIMOJIHATH PA0OTY B YCIOBUSX BUPTYAIbLHOTO B3aUMOJICUCTBUS (UM COUETAHUS PEATHbHOTO U BUPTYaIbHOTO);
— COTJIaCOBBIBATH MO3UIIMHU YJIEHOB KOMaH/IbI B MPOIECCe padOThl HAJ OOIIUM MPOIYKTOM/PEIICHUEM;

— NPECTaBIATh MYyOJUYHO Ppe3yJbTaThl HMHJWBHUIYAJIbHOM U TPYNIOBOM NEATENbHOCTH, KakK Iepel 3HAKOMOM, TaKk W Tepen
HE3HAKOMOM ayJIUTOPHUEH;

— noA0UpaTh MAPTHEPOB IS ACIIOBON KOMMYHUKAIIMH, UCXOS U3 COOOpaKEHUN Pe3yIbTATUBHOCTH B3aUMOJICHCTBUS, a HE IMYHBIX
CUMIIaTHH;

— BOCIIPUHUMATh KPUTHUECKUE 3aMEUaHUsl KaK pecypc COOCTBEHHOI'O pa3BUTHSI;

— TOYHO U €MKO (POpMyIMpPOBaTh KaK KPUTHUUECKHUE, TAK U OJIOOPUTEIIBLHBIE 3aMEUaHus B aJipec APYTUX JIIOJAEH B paMKax JIeJIOBOU U
o0pa3oBaTenbHON KOMMYHHUKAIIUU, U30€erasi TPy 3TOM JIMYHOCTHBIX OILICHOYHBIX CYKJICHUH.

2.3.IlnaHupyembie npeMeTHbIE Pe3yJbTAaThl OCBOCHHSI Y4eOHOT0 MpeaMeTa « XuMHs» HA YIIy0JIeHHOM YPOBHE
B pe3ynbrate nzydeHus ydyeOHOTO mpeaMeTa « XMMHUs» Ha YPOBHE CPETHETO 00IIero oopa3oBaHus
BBIITYCKHUK Ha YIJTyOJIEHHOM YPOBHE HAYUYHUTCS:

— packpbIBaTh Ha MIPUMEPaAx POJb XUMUK B (GOPMUPOBAHUU COBPEMEHHON HAYYHOU KAPTUHBI MUpPA U B MPAKTUYECKON JIEATEILHOCTH
YeJI0BeKa, B3aUMOCBS3h MEXKy XUMUEH U IPYTUMH €CTECTBEHHBIMU HAyKaMU;
— COTIOCTABJISATh UCTOPUUYECKUE BEXHU PA3BUTHUSI XMMHUU C UCTOPUYECKUMH MEPHUOJAMH PA3BUTUSI MPOMBIITUICHHOCTH M HAYKH IS
MPOBEICHUSI aHAIN3a COCTOSIHUSI, ITyTEeH pa3BUTUSI HAYKW U TEXHOJIOTHUI;
— aHaJM3UPOBATh COCTAB, CTPOCHHUE W CBOWCTBA BEILIECTB, MPUMEHSS IMOJOKEHUS OCHOBHBIX XMMUYECKUX TEOPUN: XUMUUYECKOTO
CTPOCHMSI OpraHuueckux coenuHeHud A. M. ByTiepoBa, CTpO€HHS aTOMa, XMMUYECKOW CBSI3H, SJIEKTPOJIUTUYECKOW HCCOLMAIINN
KHUCJIOT, OCHOBaHUM U COJIEH, a TAK)KE yCTAaHABIMBATh MPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXK]1y CBOMCTBAMM BEIIECTBA U €r0 COCTABOM U
CTPOEHUEM;
— MPUMEHSTH TIPaBUiIa CUCTEMATHUYECKOW MEKTyHAPOIHOW HOMEHKIIATYPhI KaK CPEJCTBA PA3IMUCHUS U UICHTU(UKAIIUN BEIIECTB
10 UX COCTaBY U CTPOCHHUIO;
— COCTaBJIATh MOJICKYJISIPHBIE ¥ CTPYKTYpHBIE (POPMYJIbI HEOPTAHUYECKUX U OPraHUYECKUX BEIECTB KaK HOCUTEeNeH HH(OpMaILIUK O
CTPOECHUH BEILECTBA, €T0 CBOMCTBAX U MPUHAJIEKHOCTH K ONPEIECIICHHOMY KJIACCY COEIMHEHU;
— OOBSICHATH TIPUPOJY M CIOCOOBI 00pa30BaHUS XUMHUUYECKOW CBSI3M: KOBAJEHTHOM (MOJISIPHOM, HEMOJIAPHOM), HMOHHOM,
METAIUINYECKON, BOJOPOJHOM C LEJBIO ONPEAETIEHN XUMUUYECKON aKTUBHOCTHU BEILIECTB;
— XapaKTepru30BaTh (PU3NYECKUE CBOMCTBA HEOPTAaHUYECKUX U OPraHUYECKUX BEIIECTB U YCTAHABIMBATH 3aBUCUMOCTb (PU3HUYECKHUX



CBONCTB BELIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH;

— XapaKTEPU30BaTh 3aKOHOMEPHOCTH B M3MEHEHUM XUMHUYECKHX CBOWCTB MPOCTBHIX BEIIECTB, BOAOPOJHBIX COCIUHEHHM, BBICILIUX
OKCHUJIOB M TUAPOKCH]IOB;

— OPUBOJUTH TPUMEPHl XUMUYECKHX PEaKUUH, PACKPBIBAIOLIIMX XapaKTepHblE XWMHUYECKHE CBOWCTBA HEOPIaHMYECKUX U
OpPraHUYECKUX BEILECTB U3YUYEHHBIX KJIACCOB C LENbI0 UX UACHTU(PUKALIUN U 00BICHEHUS 001aCTU NPUMEHEHNUS;

— ONPENEATh MEXaHNU3M PEAKLUHUN B 3aBUCUMOCTH OT YCJIOBHUI ITPOBEACHUS PEAKIIMH U ITPOTHO3UPOBATh BO3MOKHOCTD IPOTEKAHMS
XUMHUYECKUX PEAKIMI HAa OCHOBE THUIIA XMMHYECKOU CBSI3M U aKTUBHOCTH PEArcHTOB;

— yCTaHaBJIMBATh 3aBUCUMOCTb PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKHUX COEIMHEHUH OT XapaKTepa B3aUMHOIO BIMSIHHUSI aTOMOB
B MOJIEKYJIAaX C LEJIbI0 IPOrHO3UPOBAHMS POAYKTOB PEAKIUY;

— yCTaHaBIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUECKON PEakUy U CMEIICHUS] XUMUYECKOTO PaBHOBECHUS OT Pa3JInYHbIX (aKTOPOB C
LEJIbI0 ONPEIETICHUSI ONTUMANIBHBIX YCIOBUI MPOTEKAHUSI XUMHUECKUX MPOLIECCOB;

— YCTaHABJIMBAaTh TE€HETHYECKYIO CBS3b MEX]Y KilaccaMd HEOPraHMYECKUX M OpPraHMYECKHUX BEUIECTB i OOOCHOBaHUSA
MPUHIUIINATBHON BO3MOKHOCTH MOJYYE€HUSI HEOPTAHUYECKUX U OPTaHUYECKUX COCTMHEHUI 3aJITaHHOTO COCTaBA U CTPOCHHS;

— 1oI0MpaTh PEareHThl, YCIOBUS U ONMPENEISITh NPOAYKThI PEAKIIH, TO3BOJISIOMIMX PEAIU30BaTh JIA0OPATOPHBIE U MTPOMBIIILICHHBIE
CIOCOOBI MOTYYEHUS Ba)KHEUIIUX HEOPTAHUYECKUX U OPraHUYECKUX BELIECTB;

— OMpENENATh XapaKTep CpeAbl B pe3yjbTaTe THAPOJIM3a HEOPraHMYECKUX M OpPraHMYECKUX BEUIECTB W MPHUBOAMTH MPUMEPHI
TUIPOJIM3a BEUIECTB B TOBCEAHEBHOM )KM3HU YEJIOBEKA, OMOJIOrMYeCKMX OOMEHHBIX MPOLIECCaX U MPOMBIIUIEHHOCTH;

— IPUBOJNUTH IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKUMNA B NPHUPOJAE, NPOU3BOACTBEHHBIX NIPOLECCAX M KU3-
HEJEATEIbHOCTH OPTaHU3MOB;

— 00OCHOBBIBaTh MPAKTUYECKOE HCIIOJIb30BAHNE HEOPTAHWUYECKUX M OPraHMYECKHUX BEIIECTB U UX PEaKUUil B MPOMBIIUIEHHOCTH U
OBITY;

— BBIIIOJIHATh XUMHYECKUN SKCHEPUMEHT IO PACIIO3HABAHHUIO MW IIOJYYEHUIO HEOPTraHWYECKUX W OPraHMYECKUX BELIECTB,
OTHOCSIIUXCS K PAa3IMYHBIM KJaccaM COEJUHEHHH, B COOTBETCTBUU C MpaBUJIAMHU U MpUeMaMH 0e30MacHOil padoThl ¢ XUMHUYECKUMHU
BEILECTBAMU U JTAOOPATOPHBIM 000PYAOBaAHUEM;

— MPOBOJIUTh pacyeThl HAa OCHOBE XUMHUYECKUX (QOpPMYJT M YpaBHEHUM peakIMil: HAXOXKJIECHUE MOJIEKYJISIPHOU (OpMYIIbI
OpraHUYeCcKOTO BEIEeCTBA MO €ro MJIOTHOCTH W MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTAaB WM MO MPOAYKTaM CrOpaHus;
pacyeTbl MacCOBOM J10JIM (MAacChl) XMMHUYECKOTO COEIUHEHHUS] B CMECH; pacdeTbl Macchl (00beMa, KOJIMYECTBa BEIIEeCTBa) MPOIYKTOB
peaKkiMM, €CIM OJIHO W3 BEIECTB JaHO B M30BITKE (MMEET MPUMECH); pacueThl MAacCOBOM MM OOBEMHOM JOJM BBIXOJA MPOJYKTa
peaklMu OT TEOPETHMYECKH BO3MOKHOIO; pPacyeTbl TEIUIOBOTO 3(p¢eKTa peakluuu; pacuyeTbl OOBEMHBIX OTHONIEHWH Ta3oB MpH
XUMHUYECKUX PEaKIMAX; pacueThl Macchl (00beMa, KOJUYECTBA BEILIECTBA) MPOJYKTa PEAKIMU, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE
pacTBOpa ¢ ONPEACICHHON MaCCOBOM JOJIEN PAaCTBOPEHHOIO BELIECTBA;

— MCIIOJIB30BaTh METO/Ibl HAYYHOI'O MMO3HAHUA: aHaJU3, CUHTE3, MOJEIUPOBAHNE XUMUUYECKUX MPOLIECCOB U SIBJIEHUM MPU PELICHUN



y4eOHO-HCCIeI0BATENIbCKUX 3a/1a4 [0 U3YYEHHUIO CBOMCTB, CIOCOOOB MOJIyUYE€HHUS U PACIIO3HABAHUSI OPTAaHUYECKUX BEIIECTB;
— BJIQ/IETh MIPaBHJIaMU O€30MaCHOTO OOPAIIEHHS C €IKUMHU, TOPIOUYMMHU U TOKCUYHBIMU BEIIECTBAMH, CPEICTBAMU OBITOBON XMMHUU;
— OCYIIECTBIISITh TOUCK XUMUYECKON HH(GOpPMAIIUU 0 HA3BAHUSIM, HACHTU(PHUKATOPAM, CTPYKTYPHBIM (hOpMYyJiaM BELIECTB;
— KPUTHUYECKH OICHUBATh U WHTEPIPETHPOBATH XUMHUUYECKYI0 MH(YOPMAIIHIO, COACPIKAIIYIOCS B COOOIIEHUSX CPEICTB MacCOBOU
uHpopManuu, pecypcax MHTepHeTa, Hay4yHO-NOMYJSPHBIX CTaThsX C TOYKU 3PEHMSI €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B LEJSIX
BBISIBJICHUS OIIMOOYHBIX CYXACHUN U (OPMUPOBAHUS COOCTBEHHOM MMO3UIINY;
— HaXOJAMUTh B3aUMOCBSI3U MEXAY CTPYKTypoll U (QyHKIUEH, NPUYMHOW U CJIENCTBUEM, TEOpUell M (akTaMu IpU aHAIU3e
IpOoOJIEMHBIX CUTYalluii © 0OOCHOBaHUM MPUHUMAEMBIX PEIICHUI HA OCHOBE XUMUYECKUX 3HAHU;
— NPEJICTaBIATh IYTH PEIIEHUs I100aIbHBIX MPOOJIEM, CTOSALINX MEPE YEIOBEUECTBOM, U MEPCIEKTUBHBIX HAIIPABICHUN pa3BUTUS
XUMHUYECKUX TEXHOJIOTUH, B TOM YHCJIE TEXHOJOTHUH COBPEMEHHBIX MATEPUAIOB C PA3IMYHON (PYHKIHMOHAIBHOCTHIO, BOZOOHOBIISIEMBIX
HCTOYHUKOB CBIPHS, MEPEPAOOTKH U YTHIN3AINH MTPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

BrimyckHHK Ha yriayOJIeHHOM YPOBHE MOTYYHT BO3MOXHOCTh HAYYUTHCS:
— dbopMynpoBaTh 1eNIb UCCIEAOBAHNS, BBIBUTATh M MIPOBEPATH SIKCIIEPUMEHTATLHO TUIIOTE3bI O XUMUYECKUX CBOMCTBAX BEIIECTB
HAa OCHOBE MX COCTaBa M CTPOCHHS, MX CIOCOOHOCTH BCTYNaTh B XUMHUYECKHE PEAKIUU, O XapakTepe W MPOIyKTaxX pas3iIMdHbIX
XUMHYECKUX PEAKIIUM;
— CaMOCTOSATENIbHO IUJIAHUPOBaTh U MPOBOJUTH XUMHUYECKHE SKCIIEPUMEHTHI C COOJIIOJEHHEM IMpaBuil Oe30macHoi padoThl ¢
BEIIECTBAMH U JaOOPaTOPHBIM 000PYyI0BAHUEM,
— MHTEPIPETUPOBATh JaHHBIE O COCTaBE M CTPOCHUU BEUIECTB, MOJIyYEHHBIE C TMOMOIIBIO COBPEMEHHBIX (DHU3MKO-XUMHUYECKHX
METO/I0B,;
— OIHCHIBAaTh COCTOSTHUE JIEKTPOHA B aTOME HAa OCHOBE COBPEMEHHBIX KBAHTOBO-MEXaHUUECKHUX MPEJICTABICHUNA O CTPOEHUH aToMa
11 00BSCHEHUS Pe3yIbTaTOB CIEKTPATILHOTO aHAJIN3a BEIIECTB;
— XapaKTepu30BaTh pOJIb A30TOCOAEPIKALIUX TIETEPOIMKIMUECKUX COCAUHEHUH U HYKJIEHMHOBBIX KHCIOT KaK Ba)KHEHIIUX
OMOJIOTMYECKH aKTUBHBIX BEILIECTB;
— MPOTHO3MPOBATh BO3MOXKHOCTH MPOTEKAHUSI OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMi, JEKAIINX B OCHOBE MPUPOIHBIX U
MIPOM3BOJICTBEHHBIX MPOIIECCOB.

I11. Conep:kanue yueOHOro npeamera « XuMus» Ha yriiy0JeHHOM YPOBHE CpeIHero o01ero ooOpa3oBaHusi
11 knacc:

3.1. Teoperuueckne 0CHOBbI XUMHUH
3.1.1.CtpoeHnue BelecTBa



ATOMHO-MOJIEKYJIIPHOE YUeHHE. BemecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTpOeHUA. KaueCTBEHHBIN U KOJINYECTBEHHBIN
cocTaB BellecTBa. MoJspHas M OTHOCUTEIBHAs MOJEKYJSPHAas Macchl BellecTBa. MoibHas J0JI1 M MaccoBas JOJIA DJIEMEHTa B
BEILIECTBE.

Crtpoenue atoma. Hykmuael. M3otomnsl. Jledhekt maccsl. Tumsl paanoakTuBHOTO pacnana. TepmosiaepHbiid cuaTe3. OTKPBITHE HOBBIX
XUMUYECKUX BJIEMEHTOB. flnepHble peakuuu. THUIBI SIAEPHBIX peakuuid: AeneHue W cuHTe3. CKOpPOCTh pPEAKIHH PAJUOAKTUBHOTO
pacriana. IlpuMmeHeHue paguoOHYKIMAOB B MeIUIMHE. MeToa MedeHbIX aroMoB. IIprmeHeHHne paJuOakTUBHBIX HYKIUIOB B
TF€OXPOHOJIOTUH.

CoBpeMmeHHass Moziellb CTpoeHHsI aToMa. KopryCKyJsipHOBOJIHOBBIE CBOMCTBA 3JIEKTpOHA. lIpeacTaBieHne 0 KBaHTOBOM MEXaHUKE.
Cootnomenue ne bpoins. [punnun veonpenenennoctu [eiizenoepra. [lonsitue o BonHOBOM (pyHkimu. KBanToBBIC Uncia. ATOMHAas
opburans. PacripeneneHue 31eKTPOHOB MO YHEPreTUUECKUM YPOBHSIM B COOTBETCTBUU C MPUHLMIIOM HaUMEHBIIEH SHEPruu, MPaBUIOM
Xynaa u npunuunoM Ilaynmu. OcoGEHHOCTH CTPOEHHSI SHEPreTUYECKUX YPOBHEH aTOMOB d-31€MEHTOB. DJIEKTPOHHAs KOHPUTyparus
aroma. Kiraccupukamusi XUMUYECKHX O3IeMEHTOB (S-, P-, d-, /-3memMeHThI). DIeKTpOHHBIE KOH(DUTYpalUW TOJOXKHUTEIbHBIX U
OTpULATEIbHBIX HOHOB. OCHOBHOE U BO30Y’K/IEHHBIE COCTOSIHUSA aTOMOB. Baji€eHTHBIE 311€KTPOHBI.

[lepnognuecknil 3akoH. DOPMyNIMPOBKA 3aKOHA B CBETE€ COBPEMEHHBIX IPEICTABICHUN O CTPOCHUH aToMa. MUPOBO33pEHUECKOE U
HayyHoe 3HaueHue l[lepmommueckoro 3akona [[. M. MenneneeBa. Pagnyc aroma. 3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB IPOCTBIX
BEILIECTB, BOJOPOAHBIX COEINHEHNH, BBICIIIMX OKCUIOB U THAPOKCUIOB B IEPUOAAX U IPYIIaX. DNEKTPOOTPULIATEILHOCTb.

XUMUYECKasi CBA3b. JJEKTPOHHAs IPUPOAA XMMHYECKOM CBA3W. Buapl xumuueckod cBsa3u. KoBajieHTHass CBA3b M €€ Xa-
pPaKkTEepUCTUKU (PHEPTUs CBSA3M, JJIMHA CBSI3U, BAJCHTHBIM Yroj, KPaTHOCTh CBSI3U, MOJIAPHOCTb, MOJsipusyeMocTh). KoBaseHTHas
HenoJisipHast U mosisipHasi cBsizb. OOMEHHBIM M JTOHOPHO-AaKLENTOPHBIM MEXaHHW3Mbl OOpa30BaHUs KOBAJICHTHOM MOJISPHOM CBS3U.
I'eomerpust MoJiekynbl. JIUTIOJBHBIA MOMEHT CBS3W, JMIOJBHBIA MOMEHT MOJIeKyJsbl. MoHHas cBA3b. OTiauune MEXIy HOHHOU WU
KOBAJICHTHOM CBsI3b0. Metajummyeckass CBsi3b. BoJopoaHas CBs3b M €€ BIMSHHME HA CBOMCTBA BELIECTBA. MEXKMOJIEKYISPHBIE
B3aumozencTBus. [lonsaTre o cynpaMoneKyJIsIpHON XUMHUH.

ArperatHble cocTosiHus BemlectBa. ['a3pl. ['a3oBble 3akoHbl. YpaBHeHue Knalinepona—MeHnneneeBa. 3akoH ABoraapo. 3akoH
00BEMHBIX OTHOIIEHUIH. OTHOCUTENbHAS TIOTHOCTH ra30B. Cpe/lHsAsl MOJIIpHAs Macca CMECH.

CrpoeHue TBEpABIX TEJ: KPUCTAUIMYECKUE U amMOp(HbIE BelIecTBA. THIbl KPUCTAIUIMYECKUX PEIIETOK: aTOMHAas, MOJIEKYJsipHas,
MOHHas1, MeTaindeckas. [Tonstue o6 3reMeHTapHoO siuelike. PacdyeT yucia HOHOB, COAEPKALMXCS B DJIEMEHTApHOU stueiike. MoHHbie
paauycel. OnpeeneHre MeTauIMuecKoro pajnyca. 3aBUCUMOCTh (DPU3MYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMYECKON PEUIETKU.
[TpuurHbl MHOTOOOpa3us BeuiecTB. COBpeMEHHBIE MPECTaBICHUS O CTPOCHUH TBEPBIX, KUAKUX U ra3000pa3HbIX BEIIECTB.

HemoHnctpanuu. 1. OOpasibl BEIIECTB MOJEKYJISIPHOIO U HEMOJICKYJSIpHOTo cTpoeHus. 2. Bosronka wuoma. 3. Mogaenu
Mouiekyi.4. Kpuctammmyecknue pemeTky.

3.1.2.0cHOBHbIE 3aKOHOMEPHOCTH NMPOTEKAHUS XUMUYECKUX PeaKIuii
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Knaccudpukanus XuMUYECKHMX peaklUUid IO pa3jiMyHbIM NpU3HAKaM CpaBHEHHs. ['OMOreHHbIE M TETEPOrCHHBIE PEaKIUH.
Knaccudukanus mo 3aaKy TeroBoro 3dgdekxra. OOpaTumbie 1 HeOOpaTHUMBbIC peaknuy. KaTanuTrudeckue U HEKaTATUTHISCKUE PEaKITHH.
Peakuuu ¢ u3MeHeHneM U 0€3 U3MEHEHUs CTEIIEHNU OKUCIIEHUS AIEMEHTOB B COCIMHEHUSX.

DHepreTuka XUMUYECKHX peakiuil. TemnoBoil dhexT XUMHUYECKON peakuuu. DHIOTEPMUUYECKHUE U IK30TEPMUUYECKUE PEAKITHH.
Tepmoxumuyeckue ypaBHenus. Teruiora oOpazoBaHusi BemiecTBa. 3akoH ['ecca u cienctBusi U3 Hero. JHeprust cBsizu. [loHsitue o
BHYTpEHHEU sHepruu u sHTaibnuu. [lonstue o6 sutponuu. Bropoii 3akon tepmoaunamuku. @opmyna bonsimana. Dueprus ['n66ca u
KPUTEPUH CAMONPOU3BOIBHOCTH XUMUYECKON PEAKIINH.

OOpatumbie peakiuu. Xumudeckoe paBHoBecue. Koncranta paBHoBecusi. [lpunnun Jle Ilatenne. PaBHOBecHBIE COCTOSHUS:
yCTOMYMBOE, HEycToiunMBoe, Oe3pasnuyHoe. CMelleHue XMMHYECKOIO paBHOBECHsI IOJ JCHCTBHEM pa3IM4YHbIX (AKTOPOB:
KOHLIEHTPAllMM pEareHTOB WM IPOAYKTOB PEAKLMWH, NABJICHUS, Temreparypbl. Poiap cMelleHHs paBHOBECUS B TEXHOJIOIMYECKUX
IIPOLECCAX.

CKOpOCTh XMMHUYECKUX PEAKIMM, €€ 3aBUCUMOCTh OT Pa3IUWYHBbIX (PAKTOPOB: MPHUPOABl PEArMPYIOIIMX BEIIECTB, KOHUEHTPALUU
pearupyronmx BeIeCTB, TEMIIEPATYPBI, HATUYMS KaTaau3aTopa, INIOIAAN MOBEPXHOCTH PEarupyronnx BemecTB. Peakiimm roMoreHHbie
U TeTepOoreHHble. DJIEeMEHTapHble peakuuh. MeXaHu3M peakluud. AKTUBUPOBAHHBIM KOMIUIEKC (IIEPEXOJHOE COCTOSHHE). 3aKOH
nercTByrommx macc. KoHcTaHTa CKOpOCTH peakiuu, €€ pasMepHOCTb. CKOPOCTh pPEakuuu paguoaKTUBHOrO pacmnana. l[lepuon
nonypacnana. IlpaBuno Bant-I'odda. [lonsarue o0 sHepruu axTtuBaluu U 00 SHEpreTUdeckoMm mpodusie peakiuu. YpaBHEHUE
Appennyca. Kartanuzatopel W KaTainu3. OHEpPrus aKTUBALMM KaTAIM3UPYEMOW M HEKATAIN3UPYEMOM peakuuu. AKTUBHOCTH U
CEJICKTUBHOCTh KaTajau3atopa. ['OMOTeHHBIM W TEeTepOTeHHbIN Karainu3. ['OMOTeHHbIM KaTanu3 B ra3oBod ¢aze. Karamutuueckoe
OKHCJIEHHE YTapHOro ra3a B KOHBEpPTEpax BBIXJIONMHBIX ra3oB B aBTOMOOWIAX. Pojib KaTaqum3aTopoB B HPUPOJIE U NMPOMBIIIIEHHOM
npou3BoAcTBe. DEepMEHTHI Kak OMOJIOTHYECKHE KaTalu3aToOphbl.

JemoHncTpanuu. 1. DK30TepMUYECKHE U SHIOTEPMUUECKUE XUMHUECKUE peakuu. 2. TeroBele ABJICHUS NIPU PACTBOPEHUN CEPHOMU
KHMCJIOTBl 1 AMMHUAYHOW CENUTPBI. 3. 3aBUCUMOCTh CKOPOCTH PEAKIMH OT MPUPOJBI BEIIECTB HA IPUMEPE B3aUMOJECHCTBHS PACTBOPOB
PA3JIMYHBIX KHUCJIOT OJMHAKOBOW KOHIIEHTPAIIMU C OJUHAKOBBIMU KycOUKaMu (IpaHyJlaMH) IIUHKA U OJMHAKOBBIX KYCOUKOB Pa3HBIX
METaJUIOB (MarHus, IIMHKa, JKeJe3a) C pacTBOPOM COJIIHOW KUCIOTHI. 4. B3aumonelicTBue pacTBOPOB CEPHOM KUCIOTHI C pacTBOpaMu
THOCYJIb(paTa HATPUS PA3TIMYHON KOHLEHTpAMU U TeMIEpaTyphl. 5. 3aBUCUMOCTb NosioxkeHus paBHoBecus B cucteme 2NO, = N,O,4 ot
TeMIEPaTypHI.

JlaGopartopnsbie onbITh. 1. KaTamuTuueckoe paszinokeHune nepoKcuaa BOI0poa.

3.1.3.PacTBOpBI

CriocoObl  BBIpaXXEHHMsSI KOJMYECTBEHHOIO COCTaBa pacTBOpPA: MaccoBas [J0Js pPacTBOPEHHOIO BeleCTBA (MPOLIEHTHAs
KOHIIEHTpaIus ), MOJIsIpHasi KOHIIeHTpalus. TutpoBanue. PacTBopenue kak pusnko-xumuueckuii mpouecc. Kpucramioruaparsl.
JHucnepcusie cucteMbl. Komnmouausie pactBopsl. Mctunnbsie pactBopsl. [ucnepcHas dasza m agucnepcuonHas cpena. CycneH3uu u
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smyabcuu. 3oau U renu. Onanecuenuus. Dpdext Tungans. Koarymsamus. Cenumentarus. Cunepesuc.

Peakuum B pacTBOpax 35eKTpoiuTOB. KauecTBeHHBbIE peaklMy HAa HOHBI B pacTBOpe. KuCIOTHO-OCHOBHBIE B3aUMOJIECUCTBHS B
pactBopax. AMdorepHocTs. oHHOE TIpon3BeeHre BObl. Bogopoanslii mokazatens (pH) pactBopa. CriibHBIE U CITa0BIE DJICKTPOJIUTHI.
Pacuer pH pacTBOpOB CHIIBHBIX KHUCIOT U Hienoudeid. KoHCTaHTBI auccouuanuu ciiadbiX 3JIEKTPOIUTOB. CBs3b KOHCTAHTBI MU CTEIEHU
aucconuanuu. 3akoH paseaeHus OctBanbaa. Peakiuu monHoro oomeHna. [losHble M cokpallleHHbIe MOHHBIE ypaBHeHud. ['maponus
cosieil. ['uaponn3 mo KaTMOHy, MO aHUOHY, MO KAaTHOHY M MO aHUOHY. Peakuus cpelbl pacTBOPOB COJIEH: KUCIOTHAs, LIEJIOYHAS U
HerTpanpHas. [lomHbi HeoOpaTuMbIN THApPOaU3. TlomydeHue peakiyel ruposiu3a OCHOBHBIX cosiei. [loHsATHE O MPOTOIUTHYECKOM
teopun bpencrena—IJloypu. [lonsitne o Teopuu KHUCIOT M OCHOBaHMi JIptouca. 3HaueHUe TUAPOIN3a B OMOJOTMYECKUX OOMEHHBIX
npoueccax. [IpuMmenenne ruaponnsa B MPOMBIIIIEHHOCTH. PaBHOBeCHE MEKIy HACBIIIECHHBIM PAacTBOPOM M ocaakoM. IIponsBenenue
PacTBOPUMOCTH.

Hemonctpauuu. 1. OnpeneneHne KUCIOTHOCTH CpPebl MPU MOMOUIM MHAUKATOPOB. 2. Dddexr Tunmans. 3. OOpazoBaHuE KOM-
IJIEKCHBIX COEAMHEHUN MEPEXOIHBIX METAIIIOB.

JlabopaTtopHbie onbIThl. 1. Peakunn nonnoro ooMena. 2. CBoMCTBa KOJUIOUIHBIX pacTBOpoB. 3. ['maponus coineid. 4. Tlonyyenue u
CBOMCTBA KOMILIEKCHBIX COCTMHCHHUM.

3.1.4.0kucaANTETbHO-BOCCTAHOBUTEIbHBIE MTPOLECCHI

OKHMCANTENBPHO-BOCCTAHOBUTENIBHBIE ~ PEAKUMU. [HWIBI  OKUCIWTEIbHO-BOCCTAHOBUTENBHBIX  peakuuii. OKHCIIEHHE W
BOCCTaHOBJIEHHE. OKHUCIUTENIM U BOCCTAHOBHUTENU. METOJ 3JEKTPOHHOTO M 3JEKTPOHHO-MOHHOTro OanaHca. [loBeneHue BemiecTB B
cpenax ¢ pasHbiM 3HaueHueM PH. Ilepmanranar kanmusi kak okucCiIUTeNb. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU B MPHUPOJIE,
IIPOM3BOJICTBEHHBIX IPOLIECCAX U KUZHEACATEIBHOCTA OPTaHU3MOB.

[NanbBanuueckuit asnemMeHT (Ha mnpumepe dieMeHTa Jlanwdms). XuMHUYECKHe€ HMCTOYHUKM TOKA: TallbBAHUYECKUE DJIEMEHTHI,
AKKyMYJISITOPbl W TOIUIMBHBIE 3JIeMEHThl. @opMa 3almuch XUMHYECKOrO0 HMCTOYHHMKA TOKa. CTaHAapTHBIM BOJOPOJHBIA SJIEKTPO/I.
CraHmapTHBIA DJEKTPOJHBIA TMOTEHIMAN CHUCTeMBIL. [loHATHE OO0 DJIEKTPOMABIKYIIEH CHJIE pPEaKIUU. DJIEKTPOXUMUYECKUN PsiT
HanpsoKeHU  (AKTMBHOCTM)  METAJUIOB  (psil  CTAHJAPTHBIX — DJIGKTPOJHBIX  MOTEHUUANOB). HampaBieHue  OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKIINAMN.

DIEKTPOJIM3 PACIUIABOB U BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB (KUCIOT, HIEN0Ye U cojeil). 3akoHbl 3nekTpoausa. [Ipakruueckoe
MIPUMEHEHUE AIIEKTPOJIN3A IS TIOJIYYEHHUS IETOYHBIX, IEJTOYHO3EMEIBHBIX METAIUIOB U ATFOMUHHSL.

Koppo3us MeTa/i10B: c1ioc00bI 321U THI METAJIOB OT KOPPO3HH.

JemoncTpanuu. B3aumoaeicTBre NEPMAHIaHATA KAJIHUA € CYJIb(PUTOM HATPHUS B Pa3HBIX Cpeaax.

3.2. OCHOBBI HEOPTraHUYECKOH XUMUU

3.2.1. Knaccupukanus 1 HOMEHKJIATYPA HEOPraHMYECKUX cOeIMHeHMit

12



Baxneliue Kj1acchl HEOPraHUYECKUX BEMIECTB. DJIEMEHTHI METAJUIbl U HEMETAIbI U UX NoJioxkeHue B [lepuonnueckoii cucreme.
Knaccudukanus 1 HOMEHKIATypa CIOKHBIX HEOPTAHMUYECKUX COCAMHEHHI: OKCHIOB, THAPOKCUIIOB, KUCIOT U coyieh. [ 'eHeTmueckas
CBSI3b MEXKIY KJIACCaMU HEOPTaHWYECKUX coeMMHEeHN. VmenTndukaius HeopraHnIeCcKux BEIIECTB U HOHOB.

Kommnekcuble coenuHeHus. CocTaB KOMIUIEKCHOTO HMOHA: KOMIUIEKCOOOpa3oBaTelb, JMTaHAbl. KOOpAMHAIMOHHOE 4YHUCIO.
HomMenknaTypa KOMIUIEKCHBIX COEUHEHUN. 3HaU€HUE KOMILIEKCHBIX coeuHeHnil. [[oHsITHE 0 KOOPIMHAIIMOHHOW XUMHUH.

3.2.2. HemeTa/LiIBI

Bognopon. [lonyuenue, ¢puznueckue U XUMUYECKUE CBOMCTBA (peakiMy ¢ METaIaMH M HEMETaJlJIaMH, BOCCTAHOBIIEHHUE OKCHIOB
u coneil). I'mapuasl. TOMIMBHBIC 3JIEMEHTHI.

["amorensl. OOmias xapakTepHCTHKa 3JeMeHTOB rnaBHOW monarpymnmbl VII rpynmnel. dusmyeckne cBOWCTBAa MPOCTHIX BEIIECTB.
3aKOHOMEPHOCTU M3MEHEHUS! OKHCIUTEIbHOW aKTHUBHOCTH T'aJIOTEHOB B COOTBETCTBUU C MX IOJOKEHUEM B MEPUOIUYECKOW Tabmuue.
[Topsimok BBITECHEHUSI TAJIOT€HOB U3 PACTBOPOB rajOr€HUIOB. XJIOp — MOJYyYEHHE B IMPOMBIIUIEHHOCTH U J1a00paTOpuu, PEaklMH C
METaJulaMyd U HeMeTaulaMu. B3anmozaencTBue xjopa ¢ BOJAOW M pacTBOpaMu Iienoden. [lemHol MexaHu3M peaknuu B3anMOACHCTBUSA
xJiopa ¢ BogopojaoM. Obe33apakuBaHUE MUTHEBOW BOJbI XJIOPOM. XpaHEHHE U TpaHCIOPTUPOBKa xJyopa. Kuciopoansle coennHeHus
xJiopa. [ MmoxIopuTel, XJI0paThl U NEPXJIOpaThl KaKk TUIUYHbIE OKUCIUTETH. OcOOeHHOCTH XUMHH (Topa, Opoma U noja. KauectBeHHast
peakuus Ha uoA. ['anoreHoBOAOpObI — MOJIyYEHHUE, KUCIOTHBIE U BOCCTAHOBUTENIBHBIE CBOMCTBA. XJIOpOBOHOpoAd. I'anorenoBono-
POJHBIE KUCIOTHI U UX coiu. CoJisiHas KACI0Ta U ee coyin. KauecTBeHHbIE peaklMy Ha TajJoreHuI-uoHbl. [I[puMeHeHNne TaIoreHOB U UX
BOKHEUILNX COCIUHEHHM.

DneMeHTHl MOATPYMIbl Kuciaopoaa. O0Imas xapakTepuCcTHKa 3JIEMEHTOB TiaBHOW moarpynnel VI rpymnmel. dusndeckue CBOWCTBA
npocThix BemiecTB. O30H Kak amioTpomnHas Moaudukamus kuciopoga. Ilomydenue ozona. O3oHatopbl. O30H Kak OKHCIUTEINb.
Ilo3uTBHAs M HEraTWBHAs POJb O30HA B OKpYyXkarwllen cpene. BzaummoneictBue o30Ha ¢ ankeHamu. CpaBHEHME CBOMCTB O30HA U
kuciopoaa. Boma m mepokcua Boopoa Kak BOAOPOAHBIE COSAUHEHHS] KUCIOpOJa — CpaBHEHHE CBOWCTB. Ilepokcupa Bomopona Kak
OKHUCJIHUTENb U BOocCTaHOBUTENb. [lepokcuapl meTaimoB. [Tonstue 00 oprannyeckux nepokcuaax. Cepa. Amnorponus cepsl. Puznueckue
M XMMHYECKHE CBOMCTBAa cepbl (B3aMMOJACIHCTBUE C MeETajulaMH, KHUCIOPOAOM, BOJOPOJOM, PACTBOpPaMH IIEJIOYEeH, KHUCIOTaMU-
okucauTensiMu). BzaumopeiictBue cepbl ¢ cynbduToM HaTpusi ¢ oOpazoBaHueM Tuocylbdara Hatpusa. CepoBOAOPO] — MOJIYUYEHUE,
KHUCIIOTHBIE U BOCCTaHOBUTENbHbIE cBoMcTBa. Cynbdunbl. Jucynbdan. [louarue o nomucynbhuaax. CepHUCTBIN ra3 Kak KUCIOTHBIN
okcufl. OKHCIIMTENbHBIE U BOCCTAHOBUTEJIBHBIE CBOMCTBA CEpHUCTOro raza. [logydeHrne CEpHHUCTOrO raza B MPOMBILUIEHHOCTH H
nabopatopun. Cepuucrast kucinota u ee conu. Cepnsiii anruapua. Cepras kuciota. CBOMCTBAa KOHIIEHTPUPOBAHHONW U pa30aBIICHHOMN
CEepHOU KHUCJIOTHI. JleficTBME KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI Ha caxap, METaJlIbl, HEMeTasuibl, Cyabduabl. TepMmuyeckas ycToi-
yuBOCTh cyib(haToB. Kpucramioruaparsl cynbdaroB MetamioB. KauecTBeHHast peakiiysi Ha CEPHYIO KUCIIOTY U €€ COJIH.

OneMeHThl NoArpynnbl a3ota. O01as XxapakKTepUCTHKA HJIEMEHTOB TJIaBHON moArpynmsl V rpymnmsl. Gu3nyeckrue CBONCTBA MPOCTHIX
BEILIECTB.
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A3or u ero coeauHeHus. CTpoeHHe MOJIEKYJbl a30Ta. PU3NUYECKHME U XMMHUYECKHE CBOMCcTBa a3ota. [lomydyeHnue azorta B Impo-
MBIIUICHHOCTH U jJabopartopuu. Hutpuapl. AMMHak — ero moiyuyeHue, (pu3uveckrue u XUMU4YecKue cBoiicTBa. OCHOBHBIE CBOMCTBA
BOJHBIX PACTBOPOB aMMHaKa. AMMHAaK KaKk BOCCTaHOBUTENb. B3anMoelicTBHE aMMHAKa C aKTUBHBIMU METayUIaMu. AMUJ HAaTpusl, €ro
cBoiictBa. Conn ammonus. [loBenenue coneil aMMmoHus npu HarpeBaHuu. KadecTBeHHas peakuusi Ha MOH amMMoHMs. [IpuMeHeHue
ammuaka. Okcuipl a30Ta, ux noiyueHue u cpoiictBa. Okcup azora (l). Oxucienne okcuma azora (1) kucmopomom. JIumepuzanus
okcuaa azota (IV). AzoTuctas KUCIOTa U ee coJid. HUTPUTBI Kak OKHCIUTEIN U BOCCTAHOBUTEIH. A30THAsI KUCIOTa — (PU3UYECKUC U
XUMHUYECKUE CBOMCTBA, MOJydeHHE. A30THAsl KUCJIOTAa KaK OKHUCIHUTENb (OTHOIIEHUE a30THOM KHUCJIOTHI K MeTaJlylaM M HeMeTalliaM).
3aBUCUMOCTH MPOJIYKTa BOCCTAHOBJICHHSI A30THOM KHMCIIOTHI OT aKTUBHOCTH METAJlJIa U KOHIEHTpalMK KUCHIOThl. [loHsTHE O KaThoHE
HUTpOoHUS. OCOOEHHOCTh B3aMMOJICHCTBUSI MarHusi U MapraHiia ¢ pa30aBlIeHHOM a30THOM kuciaoToil. Hurpatsl, ux ¢usnyeckue u xu-
MHUYECKHE CBOMCTBA (OKHCIUTENIbHbBIE CBOMCTBA U TEPMUUECKAs] YCTOMUMBOCTb ), IPUMEHEHUE.

docdop u ero coequnenus. Aimorponus gochopa. Gusnueckue crorictBa Gpochopa. Xumuyeckue cBoiicta hocdopa (peakuuu ¢
KHCIIOPOJIOM, TaJIOT€HAMH, METaJUIaMH, CIOKHBIMH BEIIECTBAMH-OKUCIHUTENSAMHU, wieaodyaMmu). [lomyuenue u npumenenue ¢ocdopa.
Xnopuasl pocdopa. Dochun. Dochunpl. Pochopuwiii anruapun. OprodochopHas u meradocpopHas KHUCIOTHI U HUX COJIH.
KauectBennas peakuus Ha optodocdarsl. Paznoxenue oprodochopHoin kucnotel. Ilpumenenne (pochopHON KHCIOTHI U €€ COJeH.
buonoruueckas poas pocharos. [Tupodochopras kuciaora u nmupodocdarer. Oxenn pochopa (I1), bochopucras kucnora u ee cow.
docdopHOBaTUCTAS KUCIIOTA U €€ COMH.

[Toarpynmna yriepoaa. O01as xapakTepucTUKa JIEMEHTOB TJIABHOM MOATpyHsl [V rpynmsl.

VYrnepoa. Amnorponust yriaepoaa. CpaBHEeHHE CTPOSHHsS U CBOMCTB rpaduTa u anmasza. DyiiepeH Kak HoBas MOJIEKyJsgpHas Gpopma
yriaepoja. YTojb: XUMHUYECKHE CBOWMCTBa, MojydeHue u npumeneHue yrig. KapOuael. [muaponus kapOujma kamelius U KapOuga
amomuaust. KapOuabl mepexoHbIX MeTauioB (kene3a, XpoMa W JAp.) Kak CBEpXIpouyHble Marepuasibl. CHHTE3-ra3 Kak OCHOBa
COBPEMEHHOW MPOMBINUIEHHOCTH. OKCHIIBI yriiepoaa. DNEKTPOHHOE CTPOEHUE MOJIEKYJIbl YIapHOIO ra3a. YTojb M YrapHbId ra3 Kak
BOCCTaHOBUTENM. Peakiusi yrapHoro rasa ¢ pacmiaBamu mienodeil. Cunrte3 gopmuaroB. OOpa3oBaHHe YrapHOTO ra3a IpU HETOJIHOM
Cropanuu yrisi. buonornueckoe nenrcrBue yrapHoro rasa. llosydenue m nmpuMeHeHHE yrapHOro rasa. YTIJIEKHMCIIBIM Ta3: IOJIy4YeHHE,
XUMHUYECKHUE CBOMCTBA (B3aUMOJEHCTBUE YTJIIEKUCIOrO Ta3a C BOAOW, LIEJI0YaMHU, MarHueM, MEepoOKCHAAMH METAJIOB). DIEKTPOHHOE
CTpPOEHHE YTIJEKUCIOro Tas3a. YroyibHas Kuciotra u ee coid. KapOoHaTel M TUIpOKapOOHATHI: MX MOBEIEHUE NPHU HarpeBaHUU.
KauectBennas peakius Ha kapOoHaT-MoH. HaxokneHue xkapOOHATOB MarHusl M KaJblMs B MPUPOJIE: KOPAJUIbI, KEMYYT, U3BECTHSIKU
(M3BECTKOBBIE TOPbI, KAPCTOBBIE MEIIEPhI, CTATTAKTUTHI U CTAIATMUTHI).

Kpemunii. dusznueckne M XUMUYECKHME CBOMCTBA KpeMHMs. Peakuuu C yrjiem, KHCIOPOJOM, XJIOPOM, MAarHMeM, pacTBOpaMH
menoyen, cepopogopoaoM. CunaHn — BOAOpOJHOE coenuHeHne kpemuus. Cunmuuuabl. [lomydyenue m npumeHenne kpemuus. Okcua
kpemuus (IV), ero crpoenue, Gpusndeckue U XUMHYSCKHE CBOICTBA, 3HAUEHUE B MPHUPOJIC U pUMeHeHue. KpeMHHeBbie KUCIOThI H X
cosi. I'maponus cunmukaroB. CHIIMKaTHbIE MUHEPAJIbl — OCHOBA 3€MHOM KOPBI. AJTFOMOCUJIMKATHI.

Bbop. Okcun 6opa. bopnast kucnota u ee conu. bypa. Bogoponusie coenunenus 6opa — Oopansl. [IpuMmenenue coequnenuii dopa.
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bnaropoausie (uHepTHBIE) ra3pl. OO0IIas XapakTepucTuka 3jaeMeHToB rnaBHoi noarpynns! VI rpynmnsr. Oco60eHHOCTH XUMHUYECKUX
cBOMCTB. [IpumeHeHue 6;1aropoAHbIX Ia30B.

Hemonctpanuu. 1. I'operne Bomopoma. 2. Ilomydenune xmopa (ombsiT B mpoOupke). 3. OKHCIHTENTbHBIE CBOWCTBA pacTBOpa TH-
noxJyioputa Hatpus. 4. OnbITel ¢ OpomMHON Bomoi. 5. IlnmaBnenue cepwl. 6. ['opeHue cepsl B Kuciopone. 7. B3aumonelicTBue xenes3a ¢
cepoii. 8. I'openue cepoBogopoaa. 9. Ocaxnenue cynbpuaon. 10. CpoiicTBa cepHucrtoro raza. 11. JlelicTBue KOHUEHTPUPOBAHHON
CEpHOM KHCIOTBI Ha Meab W caxapo3y. l2. PactBopeHune ammuaka B Bozae. 13. OcCHOBHBIE CBOMCTBa pacTBOpa aMmuaka. 14.
Karanutnueckoe okucnenue ammuaka. 15. [Tonyuenue okcuna azora (I1I) u ero okucinenue Ha Bo3ayxe. 16. [leficTBre a30THOM KUCIOTHI
Ha meab. 17. T'openue dochopa B xucnopoxae. 18. I[lpeBpamienue kpacHoro ¢ocdopa B Oenblii U €ro cBeueHWe B TeMHOTe. 19.
BaumogeiictBue dhochopnoro anruapuaa ¢ Bogoi. 20. OOpasubl rpadura, anmasa, kpemuus. 21. I'openue yrapuoro rasza. 22. TyieHue
IJIAMEHH YTJIEKUCIIBIM ra3oM. 23. PaznoxeHnne Mpamopa.

JlaGopartopusbie onbiThl. 1. [Tonydenue xyopa U uzydeHue ero cBoMcTB. 2. CBOMCTBA XyopcoAepkaimux oroenuBarenei. 3. CBolicTBa
OpomMa, noaa u ux coiyiei. 4. Mi3yueHue CBOMCTB CEpHON KHUCIOTHI U ee cojeil. 5. M3yueHue CBOICTB BOJHOTO pacTBopa aMMuaka. o.
CaoiicTBa cojeii ammoHus. 7. KauecTBeHHast peakiusi Ha kapOoHaT-uoH. 8. VcnbiTaHue pacTBOpa CUJIMKAaTa HATPUsS UHIUKATOPOM. 9.
O3HakomiieHHE ¢ 00pa3liaMu IPUPOJIHBIX CHIIUKATOB.

3.2.3.MeTa/LIbI

OO6mmii 00630p 37eMEHTOB — MeTauioB. CBOICTBAa MPOCTHIX BEIIECTB-METAIIOB. DJIEKTPOXUMUYECKUN P HANPSHKEHHM
MeTajuioB. MeTtamnueckue Kpuctajuimueckue pemierku. CruiaBbl. XapaKTepucTHKa HamOoJiee M3BECTHBIX ciuiaBoB. [losyuenue u
IIPUMEHEHUE METAILIIOB.

lenounsie metambl. OOmas XapakTEepUCTUKA 3JIEMEHTOB riaBHOW moarpymmnel [ rpymmbel. CBoMCTBAa IIENOYHBIX METAJJIOB.
Pacrio3HaBanue KaTMOHOB JUTHS, HATPUA U Kaus. Hatpuil M Kanuid — OpeCcTaBUTENM LIEIOYHBIX METAJUIOB. XapaKTEPHbIE PEaKLIUU
HaTpus U Kanus. [lomydenne menoynsix MeTamuioB. OKCUIbI M IEPOKCHU bl HAaTpHs U Kanusi. CoennHeHnst HaTpus U Kanus. Conu HaTpus,
KaJIns, UX 3HAYEHUE B IPUPOJE U KU3HM yeroBeka. Cona v eIKUil HaTp — Ba)KHEUIINE COSAMHEHUS HATPHS.

bepunnmii, Mmaraumii, meaouyHo3eMeNbHbIe MeTautbl. OO0IIas XapakTepPUCTHKA dJIEMEHTOB TiiaBHOUM noarpynisl 11 rpynmsl. bepumii,
MarHui, IIeJOYHO3EeMEeNIbHbIe MeTamibl. AMQOTEpHOCTh OKcuAa | ruapokcuaa Oepwiuss. Okpacka IJIaMEHU — COJISIMH
HIEJI0YHO3EMENBHBIX METAIOB. Maruuii U KainblUui, UX 00Ilas XapakTepHCTHKa Ha OCHOBE MoJjioxkeHus B llepuogmueckoil cucreme
sanemenToB J[. 1. MenneneeBa u crpoenust atomoB. [lonydenue, puznueckre 1 XMMHUYECKUE CBOMCTBA, IPUMEHEHNE MAarHus, KalblUs U
ux coequHeHni. Conu MarHus U KaJbliMsl, UX 3HaY€HUE B MIPUPOJIE U KU3HU YesloBeKa. JKeCTKOCTh BOJIbI U CIIOCOOBI €€ YyCTPaHEHHUS.

Amomunnii. PacnipocTpaHeHHOCTh B mpupoje, (U3MYECKMe M XUMHUYECKHE CBOMCTBAa (OTHOILIEHHWE K KHUCIOPOAY, TajoreHam,
pacTBOopaM KHUCJIOT U Iuenouei, amtomorepmusi). IlpomsBoactBo amtomunus. [lpumenenue amomMuHus. AMQOTEPHOCTb OKCHAA U
rupokcuna amomunug. Conu amomunud. [logHoe pas3noskeHne BOJOM COJiel aTlOMUHHUS CO CIIa0bIMU JIBYXOCHOBHBIMU KHCJIOTaMHU.
AJIFOMUHATBI B TBEPAOM BUJE U B pacTBOpE. KOMIUTIEKCHBIE COETMHEHUS AIFOMUHUSA.
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OsoBo u cBuHen. OHU3NYECKHE U XUMHUYECKHE CBOMCTBA (peakIHMH C KHCIOpOJOM, Kuciotamu), npumerenne. Comu onosa (l1) u
ceunIa (I1). CBHHIIOBBII aKKyMyJISTOP.

Metannsl mo6ouyHbix moarpynmn. Obmas xapakTepuctuka nepexoanbix MetamuioB [—VIII rpynn. OcoGeHHOCTH CTpOEHUs aTOMOB
nepexoIHbIX MeTaiyioB. O6mmume pu3nueckue u XuMu4yeckre cBoicTa. [IpumeHenne MeTanos.

Xpom. Ousnueckre CBOMCTBAa XpoMa. XMMUYECKHE CBOMCTBA Xpoma (OTHOIIIEHHE K BOJSIHOMY Mapy, KUCIOPOAY, XJIOPY, pacTBOpaM
kucnot). Ilomyuenue u npumenenune xpoma. CoenuHeHus Xpoma. M3MeHEeHHE OKHCIMTENIbHO-BOCCTAHOBUTEIBHBIX M KHCJIOTHO-
OCHOBHBIX CBOMCTB OKCHJIOB M TUJIPOKCHIOB XPOMa C POCTOM CTETICHH OKHCIICHUs. AM(POTEpHbIE CBOMCTBA OKCUA U TUJIPOKCUIA XpOoMa
(I1). Oxucnenune comeri xpoma (Il1) B xpomaTel. B3auMHbIe Mepexojpl XpoOMaToB W JUXPOMATOB. XpoOMaThl M JIMXPOMAThl Kak
okucautenu. [lonHoe pasznokenue Bojon coieit xpoma (I11) co cimabbiMu ABYXOCHOBHBIMH KHCJIOTaMH. KOMIUIEKCHBIC COCIMHCHHS
Xpoma.

Mapranen. ®@u3nyeckue CBOMCTBA MapraHiia. XUMHUYECKHE CBOMCTBa MapraHiia (OTHOILICHHE K KHUCJIOPOIY, XJIOPY, pacTBOpam
kuciot). [lonydyenne n mpumenenune mapranina. Oxcua mapranma (V) kak okucnuTens u Katanusatop. [lepMaHraHaT Kamusl Kak
okucymrenb. Okcun u ruapokcuy mapranma (I1): momydenune u cpoiictBa. Coenumuenuss mapranmna (I11). Manranar (V1) kamus u
MmanraHat (V) KaJms, uxX moJydeHue.

Keneszo. Haxoxnaenue B mpupone. 3HAUEHHUE XKeJe3a s opraHn3Ma denoBeka. Dusznueckue CBOMCTBa kKele3a. XUMHUYECKHUE
CBOMCTBA jkeJie3a (B3aMMOJCHCTBUE C KUCIOPOAOM, XJIOPOM, CEPOM, yriieM, BOJIOM, KUCIOTaMU, pacTBOpaMu cosieil). CriiaBbl jkelesa C
yraepojnoMm. llomyuenne u npumeHenue xene3a. CoenuHeHust kerne3a. CpaBHEHHE KHUCJIOTHO-OCHOBHBIX U OKUCIUTENIBHO-
BOCCTAHOBHTEIIBHBIX CBOMCTB ruapokcuaa xenesza (1) u ruapoxcuna xemnesza (I11). Conu xenesa (1) u sxxenesa (I1I). Metoas! nepeBoja
coxert xenesa (II) B comm xkeneza (III) m obparno. IlomHoe pasnoxkenue Bomou coseit xkeneza (III) co cmabbiMu TBYXOCHOBHBIMH
kuciotamu. OkucnuTenbHble cBoWcTBa coenuHeHuit skene3a (III) B peakmusix ¢ BoccTaHOBUTENSIMU (MOIUIOM, CEPOBOJOPOJIOM H
Menpto). [uanumueie xomruiekchl skenesza. KauectBennwie peaknmu Ha uoHbl skene3a (II) u (III). ®epputbl, ux mnomydeHue u
MIPUMEHEHUE.

Menbs. Haxoxnenue B npupone. buonornueckass posb. @u3nyeckne U XMMUYECKUE CBOMCTBA (B3aUMOJIEUCTBUE C KUCIOPOJIOM,
XJIOPOM, CEpOH, KHUCIOTaMH-OKUCIUTENsIMU, Xiopuaom xenesa (I11)). BzaumoneiictBue Memu ¢ KOHIEHTPUPOBAHHBIMH COJISTHOM,
OpOMOBOIOPOJIHOM U MOJIOBOJAOPOIHOM KUCIOTaMu 0e3 focTyna Bo3zayxa. [lonyyenue u npumenenue meau. OKcU U TUAPOKCHU]T MEAU
(I1). Comu memu (I1). Mennsiii kynopoc. AMmuakatel Meau (1) u menu (I1). Tonyuenne okcuna meau (1) BoccTaHOBICHUEM THIPOKCHIA
meau (1) rmroko3oi. [Toayuenue xiaopuaa u noauaa meau (1).

Cepebpo. duznyeckue U XUMHUYECKHE CBOWCTBa (B3aUMOJEHCTBUE C CEPOBOAOPOJOM B MPUCYTCTBUHU KUCIOPOAA, KUCIOTAMHU-
okucautensimMu). OcaxaeHne okcuia cepebpa mpu JACUCTBUM WLIEJIOYM Ha COJU cepedpa. AMMHUaAKaTbl cepedpa Kak OKHUCIUTENH.
KauecTBennas peakums Ha HOHBI cepebpa. [IpuMenenue cepedpa.

3os0T0. dU3NUECcKUE U XUMUYECKUE CBOMCTBA (B3aUMOJIEHCTBUE C XJIOPOM, «IIAPCKON BOJKOW»). 30J0TOXJIOPOBOIOPOIHAS KUCIIOTA.
IMunpoxcun 30mota (I11). Kommtekcer 30m0ta. CriocoObI BBIZCIEHHSI 30JI0Ta U3 30JI0TOHOCHOU TTopobl. [Ipumenenue 305o0Ta.
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[uuk. Ou3nYecKre U XMMUYECKUE CBOMCTBA (B3aUMOJICHCTBUE C rajJoreHamu, KUCIOPOAOM, CEPOM, BOJIOM, paCTBOPAMU KUCIOT U
mienoueit). [lonyuenne n npumenenue uHKa. AMQO- TEPHOCTh OKCHA U THAPOKCHA IMHKA. BaxkHelme comu [uHKa.

Prytb. ®usnyeckue ¥ XUMHUYECKHE (B3aUMOJIEUCTBUE C KHUCJIOPOAOM, CEpPOM, XJIOPOM, KHUCIOTaMU-OKHUCIIHUTEIISIMU) CBOMCTBA.
[TosyueHnue U mpUMEHEHHE PTYTH. AMalibraMbl — CIUIaBbl pTyTH ¢ MetauiaMu. Okcun pryTta (I1), ero momydyenue. XI0pua U HOIHT
prytu (11).

Hemonctpanuu. 1. Kotekuuss metamioB. 2. Komutekuusi munepanoB u pya. 3. Komekuus «Kenezo u ero crasw». 4. Okpa-
[IMBAHHUE TUIAMEHU COJISIMU LIEJOYHBIX WM IIEIIOYHO3EMENIbHBIX METAJUIOB. 5. B3anmoneiicTBue Hatpus ¢ Bomou. 6. BzaumopeiicTBue
Kanplust ¢ Bomoi. 7. Kommekmusa «Amromuaun». 8. Ilnasiaenue amromMuaud. 9. B3aumonelictBue amoMuHUA co mieioubro. 10.
Amomotepmusi. 11. BzaumopeiicTBue xpoma ¢ COJISTHOM KHCIOTOM 0e3 goctyna Bo3ayxa. 12. Ocaxaenue ruapokcuna xpoma (III) u
OKHCIIEHHE €r0 MEePOKCHIOM Boaopona. 13. Paznoxkenue auxpomara ammoHus. 14. Pa3znoxeHue nepokcuaa BOAOPOJia MoJ AEHCTBUEM
nuokcuaa Mapranua. 15. Ocaxnenue rugpokcua sxenesa (II) u okucnenue ero Ha Bo3zayxe. 16. Beigenenue cepebpa u3 ero cosei
JNEUCTBUEM MEJIH.

JlaGopatopubie onbIThl. 1. OkpammBaHue TJIAMEHU COCIUHECHUSIMU IIEJTOYHBIX METaJIOB. 2. O3HAKOMJIEHHWE C MUHEpallaMu U
BOKHCUITUMHU COCAMHEHUSMHU MIEIOYHBIX MeTaIoB.3.CBOMCTBA COCMWHEHHWH INETOYHBIX MeTaioB. 4. Okpacka IJIaMEHH COJISIMHU
IIEJI0YHO3EeMEILHBIX MeTau1oB. 14. CBoiicTBa Marausg M ero coenuueHnii. 15. CBoricTBa coenuuaeHnii Kanblusa. 16. JKecTKoCTh BOJIBL.
17. CroiictBa amomuuusg. 18. CpoiicTBa coeauHenuil amomuuusa. 19. CpoiicTBa ojioBa, cBUHIA M uUX coeauHeHuu. 20. CsoiicTBa
coeauHeHur xpoma. 21. CBolicTBa MapraHia u ero coeiuHenuil. 22. M3yuenne MuHepanos xkenes3a. 23. Cpolictsa xkenesa. 24. CBolicTBa
MEJIM, €€ CINIaBOB M coeTMHEHUM. 25. CBolicTBa IMHKA U €TI0 COCINHEHMM.

10 xaacc:

3.3.0CHOBBI OPraHNYeCcKoil XUMHUH

3.3.1.0cHoBHbIE MOHSTHSI OPrAHUYECKOI XUMHH

IlosiBneHne W pa3BUTHE OPraHUYECKOW XMMUM Kak Hayku. IIpeamer u 3amauu OopraHuyeckod XuMuu. MecTo M 3Ha4yeHHe
OPraHUYeCKON XUMMHUM B CUCTEME €CTECTBEHHBIX HayK. B3aMOCBsI3b HEOPIraHUYECKUX U OPraHUYECKUX BELIECTB.

Oco0eHHOCTH OpraHMyeckux BellecTB. IpuunMHbBI MHOrO0OOpas3usi opraHuyeckux BemiecTB. OpraHuyeckre BEUIEeCTBAa B MPHUPOJIE.
VYTriiepoHbIN CKENeT OPraHMYeCKOW MOJIEKYJIbI, €ro THUIIbl: IUKIWYECKUEe, auukindeckue. KapOouukiInuyeckue U reTepouKInyecKue
ckeneTbl. KpaTHOCTh XMMHMUYECKOW CBSI3M (BUABI CBSI3€M B MOJIEKYJIaX OpPraHWYECKHUX BEIECTB: OJIMHAPHBIC, IBOWHBIC, TPOIHBIE).
HN3MeneHne bSHEpruM CBA3CU MEXAY aTroMaMU yIJIepoJa IIpU YBEJIWYEHUM KPATHOCTU CBs3U. HaceleHHbIE YW HEHACHILICHHbIE
COCIMHEHUS.

DNEKTPOHHOE CTPOEHUE W XMMHUYECKHE CBA3M aroma yriepoja. ['mbpuauzanuss aToMHBIX OpOWTajnei, €€ TUIIbI JUIsl OpraHUu4eCKUX
coeqHeHuit: Sp°, Sp°, Sp. OOpa3oBaHue curmMa- U MU-CBS3€H B MOJIEKYJAaX OPraHUYECKUX coelnHEeHH. [IpocTpaHCTBEHHOE CTpOEHUE
OPTraHUYECKUX COEIUHECHUMU.
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XHWMHUYECKOE CTPOEHUE KAK IMOPSJAOK COEIMHEHHsI aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHUS TEOPUU
XUMHUYECKOTO CTPOCHMSI OpraHuveckux coennHeHuii A. M. ByrnepoBa. 3aBHCHMOCTh CBOMCTB BEIIECTB OT XMMHYECKOI'O CTPOEHUS
Mousiekysl. CtpykrypHast ¢gopmyna. M3omepus u nzomepbl. CTpyKTypHas W IPOCTPAHCTBEHHAs u3oMmepusa. M3omepus yriiepoaHOro
ckenera. M3omepus mnonoxeHus. MexknaccoBas u3oMepus. Buabsl npocTpaHcTBEHHOW wu3omepu. OnTudeckas H30MepHs.
AcumMmeTpuyeckuil atoMm yriepoga. OnTUYecKue aHTUIOAbl. XUPAIbHOCTh. XHUpaJbHbIE U aXUpPAJIbHbIE MOJIEKYJbl. ['eoMeTpruyeckas
nu3oMepust (IIUC-, TpaHC-U30MEPHS).

DU3NKO-XUMUYECKNE METOJIbI UCCIIEIOBAHUSI CTPOCHUSI U PEAKIIMOHHON CIIOCOOHOCTH OpraHnyeckux coequHeHud. CreKTpocKonus
SAMP, macc-cnekrpomeTpusi, UHPpaKpacHasi CHEKTPOCKOIIHS.

DNEKTPOHHOE CTPOECHUE OpPraHMYECKUX BEIIECTB. B3auMmHOe BIMSHUE aTOMOB M TPyII aTOMOB. OJNEeKTpoHHbIE 3(¢ekThl. MH-
JTYKTUBHBIN 1 Me3oMepHbIi dhdexTrl. [IpeacTaBieHue o peoHaHce.

Knaccudukanusa oprannyeckux BemecTB. (OCHOBHBIE KJIacChl OpPraHUYecKUX coeAuHeHuil. I[lpuHumnbel —kinaccudukanuu
opranndeckux coequHeHui. [lonsatue o pyHkumonanbHoU rpynme. Knaccudukanus opraHM4ecKux COeAMHEHUH 1Mo (yHKIUOHAIbHBIM
rpynmnam. I'omonorus. ['omosoru. I'omonornyeckas pasHOCTb. ['oMOnOrnyecKue psapl.

HomenkinaTtypa opraHudeckux BeliecTB. MexayHapoiHas (CUCTEMaTHYeCKas) HOMEHKJIATypa OPraHMYEeCKUX BEIIECTB U MPUHLIUIIBI
0o0pa30oBaHMs HA3BAHUI OPraHUYECKUX COCIMHEHHN. PalioHanbHas HOMEHKIIATypa.

Krnaccudukanus u 0coOeHHOCTH OpraHnyeckux peakuuid. CriocoObl 3anuceil peakuuid B opraHndeckoil xumun. Cxema u ypaBHEHHE.
VYcnoBus mpoBenenust peakiuil. Knaccudukanus peakumii OpraHMYeCKMX BEIIECTB MO CTPYKTYPHOMY HPH3HAKY: 3aMelleHHeE,
IIPUCOEIUHEHNE, OTIIEIUIeHHE. PeaknnonHble HeHTphl. [lepBoHavYanbHble MOHATHS O THUIIAX U MEXaHM3Max OPraHUYECKUX PEAKLUM.
['oMOIMTHYECKUIT M TEeTEPOIUTUYECKUN DPa3phIB KOBAJICHTHOW XUMHUYECKOW CBA3U. CBOOOIHOPAIUKANIBHBIA W MOHHBIA MEXaHU3MBbI
peakuuu. [lonstTre o cBOOOMHOM paaukaie, Hykieoduie, snekTpoduie, KapOokaTHoHe M KapOaHu- oHe. OO003HAYEHUE HOHHBIX
peakuuii B oOpraHudyecko Xumuu. OKHCIUTEIbHO-BOCCTAHOBUTENIbHbIE pEaKkUUu B OpraHuyeckol xumuu. WaeHtudukanus
OpPraHUYECKUX COCIMHEHUN. | eHeTnYecKas CBsI3b MEXKIY KJIacCaMU OPraHUYECKUX COCIUHEHUN.

JemoHcTpannn. Mosieny opraHu4ecKux MOJIEKYI.

3.3.2.YraeBoaopoasbl

AJIKaHbl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJbl METaHa. Bp?’—FH6pI/1;11/I3aum opOuTasieii aToMOB yriepoja.
['omonoruveckuid psa u obmas ¢popmyna aakaHoB. CucteMaTHyeckass HOMEHKIIATypa ajJKaHOB M paJuKaioB. M3omepust yriepoaHoro
ckesiera ankaHoB. [lonstue o koHdpopmarusax. dOuznyeckrue CBOWCTBA aKaHOB. 3aKOHOMEPHOCTH HU3MEHEHHS! (DU3NUECKUX CBOMCTB.
XUMUYECKUE CBOMCTBA aJKAHOB: TaJlore- HUPOBAHUE, HUTPOBAHUE, JCTHIPUPOBAHUE, TEPMUUECKOE Pa3JIOKEHUE (IMHPOJIU3), TOPEHUE
KaK OJIMH W3 OCHOBHBIX MCTOUYHHUKOB TETUIa B TIPOMBIIIIEHHOCTH U OBITY, KATAIUTHYECKOE OKHCIICHUE, KPEKUHT KaK CIIOCOOBI TTOTyYeHUS
BOKHEUINTUX COEAUHEHUN B OPraHMYECKOM CHHTE3€, M30MEpHU3alMs KaK CIOCO0 MOJyYeHUsS BBICOKOCOPTHOTO OeH3mHa. MexaHu3m
peakuu CBOOOTHOPAIUKAILHOTO 3aMeNIeHus (Ha mpuMepe XJopupoBanus meTaHa). CHHTETUYECKHE CITOCOOBI TOJIYYCHHS aJTKAHOB.
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MeToapl MOMy4YeHHs aTKaHOB W3 alKWITraJoreHuaAoB (peakuus Brop- 1ma), nekapOOKCHIMpOBaHHMEM COJieH KapOOHOBBIX KHCIOT U
AJIEKTPOIU30M PACTBOPOB COJIEH KapOOHOBBIX KUCIOT. Haxo1eHHe aaKkaHOB B IPUPOJIE U IPUMEHEHUE AJIKAHOB.

[Muknoankanel. CTpoeHue MoJieKyn IukiIoankaHoB. Obmas gopmyna nukioankaHoB. Homenknarypa mnuknoankaHoB. M3omepus
LMKJIOAJKAHOB: YIJIEPOJHOTO CKEJEeTa, MEKKIIACCOBAsl, MPOCTPAHCTBEHHAS (LHMC-TpaHC-u3oMepusi). HanpsskeHHble U HEHANpsKEHHbIE
mukibl. Crenugurka CBONCTB LUKIOAIKAHOB C MaJbIM pa3MEpOM IMKIA. XMMUYECKHE CBOMCTBA LIMKIIONPOIIAHA: TOPEHHE, PeaKluu
OPUCOENUHEHUsT (TUIPUPOBAHUE, MPUCOECIUHEHHE TaJOr€HOB, TaJOT€HOBOJOPOJOB, BOJbI) M IUKJIOIEKCAaHA: TOpPEHHE, peaKUuu
paZMKaJIbHOTO 3aMelleHUs (XJIOpupOBaHue, HUTpoBaHue). [loayuenne nukiioankaHoB U3 ajIKaHOB U JUTaJOT€HAIKAHOB.

AJIKEHBI. DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI dTHICHA. Ap - MOpHIM3aIis OpOuTaNeii aTOMOB yIriIepoa. CT- 1
p-Cesi3u. ['omonoruueckuil psia u obmast Gopmyna anke- HoB. Homenknarypa ankeHoB. M30MepHsi alKeHOB: YIJIEPOJIHOTO CKEJIETa,
MOJIO’KEHUSI KPAaTHOM CBSI3U, MIPOCTPAHCTBEHHAs (F€OMETpUYECKasi U30MEpHsl, WM LUC-TpaHC-U30MepHs), MexKKiaccoBas. dusnueckue
CBOMCTBAa aJKEHOB. XHUMHUYECKHE CBOMCTBA aJKEHOB. Peakuuu 53JeKTpO(UIBHOTO NPHUCOECAUHEHUS KaK CHoco0 MOIydeHUs
(YHKIHMOHAJIBHBIX MPOU3BOJHBIX YIJIEBOJOPOJOB: TMAPUPOBAHUE, TAJIOT€HUPOBAHKE, THAPOTaJOr€HUPOBa- HUE, TUApPATAlUs AJIKEHOB.
MexaHu3M 31eKTpoPUIBHOTO NPUCOEIUHEHU K ankeHaM. [IpaBuio MapKOBHUKOBA U €ro OOBSICHEHUE C TOYKH 3PEHUS AJIEKTPOHHON
Teopur. PanukaibHOE IpHCOeIMHEHNE OPOMOBOIOPO/IA K alK€HAaM B IMPUCYTCTBHH NEepeKkuceil. B3anmoelicTBre aakeHoB ¢ OpOMOM U
XJIOPOM B ra3oBOH (ha3e mpu BBICOKOU Temmeparype Win Ha cBeTy. OKUCIEHUE alIKEeHOB: TOPEHUE, OKUCIEHHE KUCIOPOJIOM B MPHUCYT-
creun xyopunoB nawiaaus (1) u meau (1) (Bakep-mporiecc), OKuCIeHHE KHCIOPOJIOM B MPUCYTCTBHU cepeOpa, OKUCICHHE TOPSTIHM
MOJKUCIEHHBIM PAacTBOPOM II€pMAaHraHaTa Kajius, OKHUCJEHUE MepMaHraHatoM kaiaus (peakuuss Barhepa), 030HHMpOBaHUE.
KauecTBeHHbIe peakuuu Ha JIBOIHYIO CBsA3b. [IpoMblluieHHbIE U JTabopaTOpHbIE CIIOCOOBI MOJydyeHus: ankeHoB. [lomyueHue ankeHoB
JNETUIPUPOBAHMEM AJIKAHOB; PEAKIMEW SIMMUHUPOBAHUS W3 CHMPTOB, TaJOTNE€HAJIKaHOB, AMrajgoreHainkaHoB. lIpaBuno 3aiinesa.
[Tomumepusanusa ankeHoB. llomumepusanms Ha kartanmuszaropax Llurnepa—Harra. IlonusTuneH kak KpyNHOTOHHAQXHBIA NPOJIYKT
XUMHUYECKOT0 Ppon3BoACTBa. [IpMeHeHne ankeHoB (3THIIEH U MPONUIICH).

Anxaguensl. Krnaccudukanus ankaJiueHOB MO B3aMMHOMY pAaclOJOXEHHIO KpaTHBIX CBsized B Mojekyne. OcoOeHHocTH
AJIEKTPOHHOT'O U MPOCTPAHCTBEHHOTO CTPOCHMSI CONPSIKEHHBIX alikaaneHoB. O6mas gopmyna ankaaueHoB. HomenknaTypa u uzomepus
ankagueHoB. Du3MUecKue CBOMCTBA alKaJIMEHOB. XUMHUYECKHE CBONCTBA aJIKaJMEHOB: PEAKIMHM MPUCOECIUHEHUs (THIPUPOBAHUE,
raJIOreHUPOBAHKE), TOPeHUs U noiaumepuzauuu. 1,2- u 1,4-Ilpucoenunenne. [lonyyenue ankaauenoB. CuHTe3 OyTagueHa u3 OyraHa u
sranoina. [lonmumepuzanus. Kayuyku. Bxknag C. B. JleOeneBa B mosiyueHre CUHTETUUECKOTO Kayuyka. Bynkanuzanus kayuyykoB. Pe3una.
MHuoroo0pa3ue BU0B CHHTETUYECKUX Kay4yKOB, MX CBOMCTBA U MTPUMEHEHHE.

AJKUHBI. DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIbI aleTwieHa. Sp-I'mbpunuzanus opOutaiieil aToMOB yrjiepoa.
['omonoruyeckuid psa u obuias popmyna ankuHoB. HoMmeHnknaTypa ankuHoB. M3oMepHsi aJKWHOB: YIJIEPOJHOIO CKEJIETa, MOJIOKEHUS
KpaTHOM CBSA3M, MEXKJaccoBast. @u3nyecKkue CBOMCTBA aJKMHOB. XUMUYECKUE CBOMCTBA aJKWHOB. Peakiuyn npucoeImHeHus Kak crocoo
ITOJIYYEHHsI TOJIMMEPOB M JAPYIUX MOJIE3HBIX NMPOAYKTOB. I'mapupoBanue. Peakumy nprcoenHeHus rajoreHoB, rajJoreéHOBOIOPOIOB,
BOJbI. Tpumepusanusa U quMepusanus anetwieHa. Peakuuun 3amemnenus. KncioTHelE CBOMCTBA AJIKUHOB C KOHLIEBOM TPOMHOM CBS3BIO.
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Aunerunenuapl. B3aumonelicTBue aleTUICHUIOB C TrajoreHajikaHaMu. lopenue aneruneHa. OKHCIEHHE alKMHOB pPacTBOPOM
nepmaHraara kanus. l[logydeHue aneTwieHa NUPOIM30M METaHa M KapOuAHBIM MeToAOM. CHHTE3 aJKMHOB aJKHJIMPOBAHUEM
anetmnoB. llpumenenue aneruneHa. ['opeHue aneTuieHa Kak MCTOYHUK BBICOKOTEMIIEPATYpPHOTO IUIAMEHHW ISl CBApKU M PE3KHU
METaJIOB.

Apensl. Ucropus otkpbiTus 0enzona. [Tonstue o0 apomatuunoctu. IlpaBuno Xrokkens. HeGenzonanble apoMaTnyeckue CUCTEMBI.
CoBpeMeHHbIE TPEACTABICHUS 00 AJIEKTPOHHOM M IPOCTPAHCTBEHHOM cTpoeHuu OeHzosa. OOmias ¢opmyna apeHoB. M3zomepus u
HOMEHKJIaTypa roMojoroB Oenzona. M3oMepust qu3aMelleHHbIX OEH30J10B Ha npumepe KcuionoB. dusnueckue cBoiicTBa OEH30Ia.
Xumuyeckue cBoicTBa OeH3ona. Peakuuum 3amerieHus B OEH30JbHOM siape (IEKTPO(UIBHOE 3aMELIEHHUE): Talor€HUPOBAHUE,
HUTPOBaHUE, AJKWIUPOBaHUE, AalWUIMPOBaHME, CylbdupoBaHue. MexaHM3M peakuuHu 3JIeKTpo(UIbHOrO 3amelleHus. Peakuun
NpPUCOEANHEHNU K OeH30dy (TMOpUpOBaHHUE, TaIOTEHUPOBAHME (XJIOpHUpOBaHME Ha cBeTy)). Peakuus ropenus. OcoOeHHOCTU
XUMHUYECKUX CBOMCTB aJKUJIOEH30JI0B Ha MpHUMeEpe Tolyosa. B3auMHOe BIMsIHUE aTOMOB B MOJIEKyJie Toiyodna. [IpaBuna opuenTanum
3aMECTUTENIEd B pEaKIMSAX 3aMEIIECHHs, COTJacoBaHHAs M HECOTJacOBaHHAs OpHUEHTalus. XJOpUpOBaHHE Toiyosia. OKucCIeHUE
ANKUIOEH30JI0B PACTBOPOM IE€pMaHraHata kanus. ['ajoreHnpoBaHue alKWIOEH30J0B B OOKOBYIO 1ienb. HuTpoBaHue HUTpOOEH307IA.
[Tonyuyenue OeHzona u ero romosoroB. [Ipumenenue romosioroB 6eH3ona. [loHsATHE O MONM- AAEPHBIX apeHaxX, UX (PU3HOJOTHYECKOE
JIEHUCTBUE HA OPraHU3M YEJIOBEKa.

['eHeTnueckas CBA3b MEXIY PA3IMUYHBIMU KJIACCAMU yIiIeBOA0pOaA0B. KauecTBeHHbIE peakly Ha HEMpeAebHbIE YIIIEBOI0PO/IbI.

["aoreHONpoOU3BOAHBIE YITIEBOJOPOAOB. DJIEKTPOHHOE CTPOEHHE TaIOr€HONPOM3BOAHBIX YIIEBOAOPOAOB. Peakuuu 3aMeleHus
raJloreHa Ha TUAPOKCHJI, HUTPOIPyNIly, LHAHOIPYIIly, aMUHOrpymiy. J[elicTBME Ha rajoreHIpPOHU3BOAHBIE BOAHOTO M CIIHMPTOBOIO
pactBopa 1ienaoyd. CpaBHEHHE PEAKIMOHHOM CIMOCOOHOCTH ajKui-, BUHWI-, (EeHWI- U OeH3WIraloreHuaoB. BzaumoneiictBue
JUTAJIOTCHAJIKAHOB C MarHMeM W LUHKOM. [IoHATHE O METaJuI0OpPraHWYeCKHX COEAUHEHUAX. MarHMiopraHM4ecKUe COEAUHEHUS.
Peaktus ['punbspa. Mcnonb3oBaHue raloreHONpOU3BOAHBIX B ObITY, TEXHUKE U B CUHTE3E.

HemoHnctpanuu. 1. CocraBieHue MoAeNeil MOJIEKYIT alIKaHOB.

2. bpomupoBanue rekcana Ha cBety. 3. ['opeHue meTana, sTHiIeHa, aneTwieHa. 4. OTHOILLIEHUE MEeTaHa, YTHIICHA, alleTH/IeHa U OeH30a K
pacTBOpaM IepMaHraHaTa Kanus 1 OpomHoil Boje. 5.11onyuenue sTuiieHa peakuuen aeruaparanuu staHona. 6. [lonydyenue anerunena
UAPOJIM30M KapOuaa kaiabius. 7. OKUCIeHUEe TONyoJia pacTBOPOM MHepMaHraHara kanus. 8. [lodyyenue ctuposia aenosimMmepusanuein
MOJIUCTUPOJIA U UCTIBITAHUE €T0 OTHOIICHUS K PACTBOPY MEPMaHraHaTa Kalusl.

3.3.3.Kucjopojacoaepxaiiye OpraHudeckue coeJuHeHUs

Crmuptel. Knaccudukanmsi, HOMEHKJIATypa W H30MEpHsi COUPTOB. ['oMonormdeckuil psig u oOmias dopmyrna MOpeaeabHbIX
OJIHOATOMHBIX CIUPTOB. DUBMUECKHE CBOMCTBA MPEACNIbHBIX OJHOATOMHBLIX CHUPTOB. BomopoaHas CBsi3b MEXIy MOJIEKyJIaMU U €€
BJIMSIHUE Ha (pU3MYECKHE CBOWMCTBA CIMPTOB. XMMUYECKHE CBOMCTBA CIUPTOB: KUCIOTHBIE CBOMCTBA (B3aMMOJICCTBUE C HATPUEM KaK
CIoCcO0 YCTAaHOBJICHUS HAJMYUS THAPOKCOTPYIIIBI); PEAKIIMU 3aMEIEHUs THAPOKCUIBHON IPYIIbI HA TaJIOTeH KakK Croco0 MoayyeHus
pacTBOpUTENIECH; MEXKMOJEKYJSIPHAsT U BHYTPUMOJIEKYJISIpHAsl JeruapaTanus; oOpa3oBaHUE CIOXKHBIX A(PUPOB C HEOPTaHUYECKUMHU U
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OpPTaHUYEeCKUMHU KUCIIOTaMHU; TOpeHue; okucieHne okcuaoMm memu (ll), moakuciaeHHBIM pacTBOpOM IMEepMaHTaHATa Kaius, XPOMOBOM
CMECBI0; PEaKUUU YIJIEBOJOPOJHOrO paaukana. CpaBHEHHE pPEAKIMOHHOM CHOCOOHOCTH NEPBUYHBIX, BTOPHUYHBIX M TPETHUYHBIX
OJTHOATOMHBIX CIIHUPTOB B PEAKIIMU 3aMElIeHUs. AJKOTOIATHL. [ Uaponu3, ankuianpoBaHue (CUHTE3 MPOCThIX 3GUpoB 1o BuibsiMcony).
O¢dupst pocopHbIx KuCIOT. Pons MOHO-, u- u TpudocdaToB B OnoxuMuyeckux mpoueccax. [IpombinuieHnslil cuate3 metanona. [lo-
Jy4EHUE 3TaHOJA: Peakius OpOKEeHUs TIIIOKO3bI, TUIpaTalus sTuieHa. [lpumenenne meranona u 3tanona. @U3N0NI0TUYECKOE IEHCTBUE
METaHOJIa U 3TaHOJIa HAa OPraHU3M 4YeJIoBeKa. MHOroaTOMHBIE CIIUPTHI. DTHIICHIJIUMKOJb U TIMLEPUH KaK NMPEACTABUTENN NPEAEIIbHBIX
MHOTOAQTOMHBIX CIHUPTOB, WX (U3UYECKME M XMMHYECKHEe CcBoMcTBAa. KayecTBeHHas peakiuss Ha MHOTOATOMHBIE CIHPTHI U €€
IPUMEHEHHE ISl PACIIO3HABAHUS TIIMIIEPUHA B COCTABE KOCMETHUYECKHUX cpelcTB. CHHTE3 TMOKCaHA U3 ATUJIEHTIUKOJA. TOKCUYHOCTh
ATUWICHIIUKOIS. [IpakTueckoe NPUMEHEHNE STUIICHTIIMKOMISA U TIULEPUHA.

[TpocTteie 3¢upbl Kak HM30Mepbl NPEENbHBIX OJHOATOMHBIX CHUPTOB. CpaBHEHHE UX (PU3MUECKUX U XMMHYECKUX CBOWCTB CO
cnuptamu. Peakuusi paciienieHus NpocTeiX 3pUpoB MOoA0BOA0poAOM. [lepokcuasl mpocThiX 3(hUPOB, MEPhI MPEAOCTOPOKHOCTH MPHU
paboTe C HUMHU.

®enosbl. CTpoeHue, M30MepUs M HOMEHKIarypa (eHosnoB. B3zanMmHOe BiIMsHHE aTOMOB B MoJieKyje (eHona. dusznyeckue u
XUMHUYECKHE CBOMCTBa (eHona M Kpe3osnoB. KucnoTHele cBoiicTBa (DEHOJIOB B CPABHEHUU CO CIHUPTAMU: PEAKLHUH C HATPHUEM,
TUAPOKCUIOM HaTpusl. Peakiuu 3aMmenienrs B 0€H301bHOM KOJIblie (TajoreHnpoBanue (OpomupoBaHue), HUTpoBaHue). IIpocTeie 3gupbl
dbenonoB. Okucnenue penosioB. KauectBennnie peakiuu Ha penot. [lonyuenue denona. [Ipumenenue denona.

KapOonwiibHble coequHeHus. AJbIETUABl U KETOHBl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE KapOOHWIIBHOW TpYNIIbI, €€
NOJIIPHOCTh U moJisipusyeMocTs. Kiaccudukanus anpaernioB 1 ketoHoB. CTpoeHue npeenbHbIX anbAeruaoB. ['oMonoruueckuii psia,
HOMEHKJIaTypa, U30MEPHS MPEAEIbHBIX albAeru1oB. CTpOeHHE MOJIEKYJIbI alleToHa. ['OMOJOrnyeckuil psii, HOMEHKIATypa U U30Mepus
keToHoB. OOmias ¢opMynia MpeAenbHbIX ajdbJACTUAOB U KEeTOHOB. du3nyeckue cBOMCTBa (opMaibAeruia, aleraibJeruia, aleToHa.
[ToHsiTHE O KETO-€HOJBHOW TayTOMEPUH KApOOHHWIIBHBIX COCIMHEHHH. XWMHUYECKHE CBONCTBA MPENEIbHBIX albJCTHIOB U KETOHOB.
MexaHu3M peakud HYKICO()UIBHOTO MNPUCOECTUHEHUS MO KapOOHMJIBbHOW rpymnmne. Peakuuu NpuUCOEIUHEHHs] BOJbI, CIUPTOB,
[MaHOBOOpO/Ia U Tuiapocyibhura HaTpus. [lomyuenue aneraneit u ketaneir. CpaBHEHUE PEAKIIMOHHOW CIMOCOOHOCTH alIbJETHIIOB U
KETOHOB B pEaKLMsIX NpHUCOeIuHEHUs. Peakuuu 3aMellieHrs aTOMOB BOJOpoOJa MpH YIIEpoJHOM atroMe Ha ranoreH. [lomumepusarus
dbopmanbreruaa u aueranpieruna. CUHTE3 CHUPTOB B3aUMOJEHCTBUEM KapOOHMIIbHBIX COEIMHEHUW C pPeakTUBOM [ 'puHbspa.
OxuciieHue KapOOHWIBbHBIX coelMHEeHU. OCOOEHHOCTH peaKIMu OKUCIEeHUs aneToHa. CpaBHEHUE OKUCIICHHS albJECTUAOB U KETOHOB.
I'unpupoBanue. BoccranoBnenre kapOOHUIBHBIX COECAMHEHUN B CUPThI. KayecTBEHHbIE peakuy Ha ajbJACTUIHYIO TPYIIy (peakius
«cepeOpsHOro 3epKajay, B3auMojencTeue ¢ ruapokcuaoM Menu (I1)). AnbaoibHO-KpOTOHOBAsS KOHJIEHCAIUSI aJIbJETUIOB U KETOHOB.
Ocobennoctu ¢popmanpaeruaa. llonydeHue mnpenenbHbBIX albJErHI0B: OKUCIEHUE CIMPTOB, TUJIpaTalus aleTwieHa (peakius
KyuepoBa), okuCIeHUEM 3TUIICHA KUCIOPOAOM B mpucytcTBun xiopuaa nawiaaus (11). [omydenue arierona OKUCICHUEM MPOMaHoa-2
U PA3NOKEHHEM KallblIMeBOM WM OapueBOM COJMU YKCYCHOM KHCIOTHL. TOKCHYHOCTH albJerujoB. BakHelmme npeacTaBUTENN
aJIbJIETHIOB ¥ KETOHOB: (hOpMaJIbJAETH, YKCYCHBIHN albJern]l, alleTOH U UX MPaKTUYECKOE UCIOJIb30BAHNUE.
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Kap6onossie kuciaotel. CTpoeHHEe MpeebHbIX 0JTHOOCHOBHBIX KapOOHOBBIX KHCIOT. Knaccudukanus, n3oMepusi 1 HOMEHKIaTypa
KapOOHOBBIX KUCIIOT. DJIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE KApOOKCHIIBHOM rpymmbl. ['oMonoruueckuit psig u odiast popmyna
npeeabHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. Du3MyecKkue CBOICTBA MpEAENbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT Ha
IIpUMEpPe MYpPaBBUHOW, YKCYCHOM, NPONHMOHOBOW, NAJbMUTHUHOBOM M CTEAPUHOBOM KHCIOT. Bomopoansle CBfA3M, accouuarus
KapOOHOBBIX KHCIIOT. XMMHUUYECKHE CBOMCTBA MpENETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. KucioTHbIE cBOMCTBa (M3MEHEHUE
OKpPacKd HHJMKATOPOB, PEAKIUU C aKTUBHBIMU MeETajUIaMH, OCHOBHBIMU OKCHJAMH, OCHOBAHUSIMH, COJIsIMHU). M3MeHeHHe CuIibl
KapOOHOBBIX KHUCJIOT IPU BBEJCHUU JOHOPHBIX M AKIENTOPHBIX 3aMecTUTenei. BzaumonencTBue KapOOHOBBIX KUCIOT CO CHUPTAMHU
(peakiust sTepudukanuu), oOpaTUMOCTh PEAKIMM, MEXaHU3M peakuuu sTepuduxanuu. [anoreHupoBaHHe KapOOHOBBIX KHUCIOT B
00kOBy10 1enb. OCOOEHHOCTH XMMHUYECKUX CBOMCTB MYpaBbMHOW KHUCIOTHL llomyueHue mpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHCJIOT: OKHCJIEHUE aJbJECTHU]0B, OKUCJICHUE NEPBUYHBIX CHOUPTOB, OKHCIICHHE QJIKAaHOB W AJKEHOB, THUAPOJIHM30M T'€MHUHAJIBHBIX
TPUTAJIOTEHUIOB. B3auMogenicTBueM peakthBa [ puHbApa ¢ yriaekuciabiM ra3oM. [lomydeHrne MypaBbMHOW M YKCYCHOW KHUCJIOT B IPO-
MBIIUIEHHOCTH. [[puMeHeHrne MypaBbUHON U YKCYCHOU KUCJTIOT.

JIByXOCHOBHBIE KapOOHOBBIE KUCIOTHI: OOLIUE CIIOCOOBI MOTYyYEHHsI, 0COOEHHOCTH XMMHUYECKUX CBOMCTB. ll]aBeneBas u manoHoBas
KHCJIOTa KaK MPEACTABUTENMN JUKAPOOHOBBIX KUCIOT. CHHTE3bl HA OCHOBE MAJIOHOBOTO 3upa. AHTHAPUABI U UMHUABI TUKApPOOHOBBIX
KHCJIOT.

HenpenenbHble M apoMaTHYECKUME KHUCIOTHI: OCOOEHHOCTH HX CTpOoeHuss U CBOMCTB. IIpuMeHeHne OEH30MHON KHCIOTHI.
ApomaTtrueckue IukapOOHOBBIE KUCIIOTHI ((TaneBas, nzodraneBas u TepedraneBass KUCIOTbI): TPOMBIIUIEHHbIE METO/IbI MOTYYEHUS U
npumMeHeHue. [ToHsTre o ruApoOKCUKapOOHOBBIX KUCIOTaX U UX MPEICTABUTEISX MOJIOYHOMW, IMMOHHOM, sI0JIOYHON M BUHHOW KHUCIIOTAaX.

Bricime npenenbHble U HETIpeAeIbHbIE KApOOHOBBIE KUCIOTHI. 3HAUEHHE U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

@OyHKIMOHAIbHBIE TPOU3BOIHBIE KAPOOHOBBIX KUCIIOT.

XJOpaHTuapUIsl M aHTUAPUIBl KapOOHOBBIX KHCJIOT: MOJIydeHHE, TUApPONn3. B3aumopeicTBue XJIOpaHTUAPUIIOB C HYKJIEO-
¢unbHBIMU peareHTaMHu. [losrydeHne cinoxxHbIX 3(QUPOB € UCIOJIB30BAHUEM XJIOPAHTHIPUIOB U aHTUIPUIOB KUCIIOT.

Crnoxnbie 2¢upsl. CTpoeHHE, HOMEHKJIATYpa U U30MEpPHsl CIOKHBIX 3GUpoB. CoxKHBIE YPUPHI KaK U30MEPhl KAPOOHOBBIX KHUCIIOT
(mexkitaccoBasi uzomepusi). CpaBHeHHE (PUBMYECKUX CBOMCTB M PEAKIMOHHOW CIIOCOOHOCTH CJIOXKHBIX A(PUPOB M U30MEPHBIX UM
KapOOHOBBIX KUCHOT. ['maponu3 cioxHbIX 3¢upoB. CrnocoObl MOTYYEHHUs CIOXKHBIX 3(PUPOB: ATepUPUKALMSI KapOOHOBBIX KHUCIOT,
aAlMIMPOBAHUE CIIUPTOB M AJIKOTOJIITOB rajOr€HAaHTHUPUIAMU U aHTUAPUIAMU, ANKUIUPOBaHUE KapOOKcUIaT-uoHOB. CHUHTE3 CIIOKHBIX
a¢upoB ¢enonoB. CrnoxHbie 3(hUpbl HeOpraHuueckux kucior. Hutpornunepus. [IpuMeHeHue CcloXHBIX 3(QHUPOB B MHILEBOH U
naphroMepHON POMBIIIEHHOCTH.

AMHJIBI KapOOHOBBIX KUCJIOT: TIOJIyY€HHE U CBOWCTBA HA MIPUMEpE alleTaMuaa.

[Tonsitue o HUTpHIIaX KapOOHOBBIX KUCIOT. [{naHrupuHEI.

Conu KapOOHOBBIX KHCIOT, HUX TEPMHUYECKOE pa3oKeHWe B MNPUCYTCTBUU Menouyr. CHHTE3 KapOOHWIbHBIX COEAMHEHUN
pa3I0KEHNEM KaJIbLIUEBBIX COJIeH KapOOHOBBIX KHCIIOT.
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JemoncTpauuu. 1. BzaumoaeicTBre HaTpus C 3TAHOJIOM.
2. Oxucnenue 3ranosa okcuaom meau (II). 3. 'openue stanona.
3. B3ammopeiicTBue TpeT-OyTHIIOBOTO CIUPTa C CONITHOM kuciotod. 5. Momodopmuas peakuus. 6. OmnpenereHue albJerU0B IMpH
MOMOIIM Ka4eCTBEHHBIX peakiuid. 7. OKUCICHUE albJAeTHI0B IEPMAaHTaHATOM KaJlus.
JlabopaTophbie onbIThl. 1. CBONCTBA ATHIIOBOTO CIIUPTA.
2. CpotictBa mmiepuHa. 3. CoiictBa denona. 4. CroiictBa hopmanmaa. 5. CBolCTBa yKCYCHOUM KUCIOTHI. 6. Conn KapOOHOBBIX KHUCIIOT.

3.3.4.A30T- U cepocoep:Kanue coeTUHEHUs

Hurtpocoenunenns. DneKTpoHHOE cTpoeHne HUTporpynnsl. llomydenne HuTpocoenuHeHnil. BoccTaHOBIIEHME HATPOApPEHOB B
aMUHBL. ApOMAaTHYECKHE HUTPOCOCIWHEHHS. AKIENTOPHBIE CBOWCTBA HUTPOrPYIIbL. AJIbIOJBHO-KPOTOHOBAs KOHIEHCALIMS
HUTPOCOEAMHEHUI. B3ppIBUaThIe BEIIECTBA.

Amunbl. Knaccudukaiusi mo TUITy YIJIEBOJIOPOJHOTO paguKalia W YHCIYy aMUHOTPYI B MOJIEKYJe, HOMEHKIATypa, U30Mepus
aMUHOB. llepBHYHBIE, BTOPUYHBIE M TPETUUYHBIE AMHUHBL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MPEAEIIbHBIX aAMHHOB.
Pu3n4ecKre CBOMCTBA aMHUHOB. AMUHBI KaK OPraHUYECKHE OCHOBAHUS: PEAKIMU C BOJAOMU, KucioTtamu. Colu ankwiamMmMoHus. Peakuus
TOPEHHS] aMUHOB. AJIKWJIMPOBAaHUE U AlMJIMPOBAHHE aMUHOB. Peakuuyu aMUHOB C a30TUCTOM KHUCIOTOM. [IOHSTHE O YEeTBEPTHUYHBIX
aMMOHMEBBIX OCHOBaHUAX. Hutposza- MuHbl. MeTonbl MICHTU(DUKAIIMA TEPBUYHBIX, BTOPUYHBIX U TPETUYHBIX aMHHOB. [lomydeHue
aMUHOB AJKWJIMPOBAaHMEM aMMMAKa U BOCCTAHOBJIEHMEM HHUTPONPOM3BOJHBIX YIJIEBOJAOPOJAOB, U3 CHUPTOB. IIprmMeHeHne aMHHOB B
(apMaleBTUYECKONW MPOMBINUIEHHOCTH. APOMAaTHYECKHE aMUHbl. AHMJIMH KaK TPEICTaBUTEIb apOMaTUYeCKUX aMuHOB. CTpoeHue
aHwIMHa. B3auMHOe BiMSHUE TPYIIl aTOMOB B MOJIEKYJIE aHWJIMHA. BrusiHue 3amecTuTeneil B apoMaTHYeCKOM SIJpEe Ha KUCIOTHbBIE U
OCHOBHBIE€ CBOICTBa apujaMUHOB. IIpuunHbl OcnabiieHus OCHOBHBIX CBOMCTB aHWJIMHA B CPABHEHUU C aMHHAMHM MPEAEIIBHOIO psija.
XUMUYECKUE CBOMCTBA aHWUJIMHA: OCHOBHBIE CBOMCTBA (B3aUMOJEHCTBUE C KUCJIOTaMH); PEaKIMU 3aMEIICHUsI B apOMAaTHYECKOE SIAPO
(rajoreHupoBaHue (B3aUMOJICHCTBHE ¢ OpPOMHOHM BOJIOH), HUTPOBaHHE (B3aMMOJICHCTBUE C A30THOW KHCIIOTOH), CyJIb()HUpPOBaHHE);
OKHWCIICHHE; aJKWJIMPOBAHUE M AallWIMPOBAaHUE IO aTOMy a30Ta). 3alluTa aMUHOTPYIIbl MPU PEAKIUU HUTPOBAHUS AHWIMHA.
Auneranunup. J{uazocoenuHenus. [[na3oTupoBaHUE MEPBUYHBIX apWIaMUHOB. Peakiiuum [MAa30COEAMHEHUN C BBIJCICHHUEM a30Ta.
VYcaoBus azocodeTaHus, a3o- M JIMA30COCTABIIOMIME. A30KpacUTENM, 3aBUCHUMOCTh UX cTpoeHus oT pH cpenbl. MHAMKaTOpBL.
[Tonyuenne aHunvHa (peakuus 3WHUHA). AHWIMH KakK CbIpb€ MJI MPOU3BOJCTBA AHUJIMHOBBIX KpacuTened. CUHTE3bl Ha OCHOBE
aHUJIMHA.

Cepooprannueckue coeauHenus. [IpencraBieHne o cepoopraHMUECKUX coenuHeHUsX. OCOOCHHOCTH HUX CTPOCHHS M CBOWCTB.
3HaueHHe CEpOOPraHNYECKUX COSTUHEHUM.

['ereporukibl. A30T-, KUCIOPOJA- U cepocojiepxaline rerepoiukibl. dypan, nuppoi, THODEH U UMUAA301 KaK MPeICTaBUTENN
NATUYICHHBIX TeTepolukioB. [Ipupoaa apoMaTUYHOCTH MATUWICHHBIX FETEPOLMKIIOB. DJIEKTPOHHOE CTPOECHHUE MOJIEKYJIbI MUPPOJIA,
apoOMaTUYECKHUI XapaKTep MOJIeKyJibl. KHCIIOTHBIE CBOKCTBA Upposa. Peakunn rugpupoBaHus reTepolukioB. [loHaTHE O IPUPOIHBIX
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nophupuHax — xyopodpmmie u reme. OOmMe mnpeacTaBieHUss 00 MX POJM B KUBOM mpupoze. llupuamH kak mpencTaBUTENb
HIECTUWIEHHBIX TE€TEPOLMKIOB. JJIEKTPOHHOE CTPOCHHE MOJIEKYJbl MHPUIMHA, ApOMATUYECKH XapakTtep MoyeKyJsbl. OCHOBHBIE
CBOMCTBa mMHUpUANHA. Pa3nnuue B MpOSBICHUM OCHOBHBIX CBOWCTB MUPpOJIa U MHUPUAMHA. Peakiuu mupuanHa: 3JeKTpOopUIbHOE
3aMelleHHne, THIPUPOBAHNE, 3aMEIIEHUE aTOMOB BOJIOPOJa B P-TOJIOKEHUH Ha rugpokcorpymmy. [lukonuuel u ux okucinenue. Kero-
€HOJIbHAsI TayTOMEpHUsl B-TUAPOK- CUNUpHAMHA. TayTomepus B-THAPOKCUNUPUAMHA W ypamwia. [lpencraBnenue o0 uMuga3ode,
NUNEepuanHe, MUPUMUJIMHE, WHJ0JIe, HUKOTUHE, aTpomuHe, ckarose, Qypdyposie, TMCTUIWHE, TUCTAMHUHE, MypUHE, MyPUHOBBIX H
NUPUMHUIMHOBBIX OCHOBAHUSIX.
HemoHctpanuu. 1. OcHOBHBIE CBOMCTBa aMUHOB. 2. KauecTBEHHBIE peaKIMU HA AaHWIHMH. 3. AHWJIMHOBBIE KPACUTEIH.

4. OOpa3Lbl TeTePOLMKINYECKUX COSTUHEHUH.

3.3.5. buojiornyeckn aKTHBHBIE BelIeCTBA

Kupbl kak cinoxkHble 3(QUPHI TIUIEPUHA U BBICHIUX KapOOHOBBIX KUCIOT. PacTUTENbHBIE M KUBOTHBIE KUPBI, UX COCTaB.
@U3NYECKUE CBOMCTBA JKUPOB. XUMHUYECKHE CBOMCTBA >KUPOB: TUIAPUPOBAHME, OKHUCICHHE. [IepOKCHIIHOE OKHUCIEHHE IKHUPOB.
[Iporopkanue >xupoB. ['MapoIN3 UM OMBUICHHE )KHUPOB KaK CIIOCOO MPOMBINIJIEHHOTO MOJYYEHUS COJICH BBHICIINX KapOOHOBBIX KUCIIOT.
['unporenusamust >xupoB. l[lpumeHeHue >kupoB. Mbula Kak COJM BBICIIUX KapOOHOBBIX KHUCIOT. Morolue CBOMCTBAa MbLIA.
[Ipeacrasnenue o munuaax. OOIIKUE MPEACTABICHUS O OMOIOTHUECKUX (DYHKITUSAX JIUTTHIOB.

VYraesoawr. O6mas Gopmyna yriepomos. Knaccudukarus yriaeBogoB. MoOHO-, OIMTo- U mojimcaxapuibl. Gu3ndeckue CBONMCTBA U
HaxXOXXJIEHUE YTJIEBOJIOB B MpHUpoJie (Ha MpUMeEpe IIIOKO3bl U (PpyKTo3bl). JIMHEHHAsS U 1uKiInyeckass (GOpMBI TIIFOKO3bI U (HPYKTO3BI.
[Tupanossl u dpypanossl. Dopmynsl Oumepa u Xeyopca. [lonstre o TayTomepru Kak BHI€ U30MEPUHU MEXKITY ITUKIMUYECKONW U TMHEHHON
dbopmamu. OnTryeckass U30MEPHUs TITIOKO3bl. XMMHUYSCKHE CBOWCTBA TIFOKO3bI: OKUCIICHHE XJIOPHOW WM OPOMHOM BOJIOHM, OKHCIICHHE
A30THOM KUCIIOTOM, BOCCTAHOBJIEHNE B IIECTUATOMHBIN CIIUPT, allWIIMPOBAHUE, ATIKWIMPOBAHUE, N30MEPU3ALIUs, KAYECTBEHHBIE PEAKIIUN
Ha TJIOKO3Y (PKCIEpUMEHTAIbHbIE J0Ka3aTeIbCTBA HAJIMYMS aIbJACTHMJHOM M CHUPTOBBIX TPyHn B TJIOKO3€), CIHUPTOBOE,
MOJIOYHOKHCJI0€, TTPOIMMMOHOBOKHUCIIOE U MAaCIISTHOKKUCIIOE OposkeHue. [ TMKOo3uaHbIN THAPOKCHII, ero crenuduueckue croiictpa. [lonstue
o ruko3uaax. [lonsaTue o riaoko3uaax, X HaxoxJaeHuu B npupoie. [lomydeHue rioko3sl. @pykTo3a Kak U30Mep TIOK03bl. Pubo3a u
ne3okcupuodo3sa. [Ipumenenue u 6uosorudeckasi pojb yrieBo10B. OKUCIEHUE YIIIEBOJ0B — MCTOYHUK SHEPTUHU KUBBIX OPTaHU3MOB.

Hucaxapuasl. Caxapo3a Kak NpecTaBUTeb HEBOCCTaHABIMBAIOIIUX AucaxapuaoB. CTpoeHue, Gu3nyeckue 1 XuMUUECKHUe CBOMCTBA
caxapo3bl. ManbTo3a, JIakTO3a U 1IeJUI00M03a; UX CTPOCHHE, PU3NYECKUe U XUMHUECKHE CBOMCTBA. [ uaponu3 nucaxapunos. [lomydenue
caxapa u3 caxapHou cBekibl. [IpuMenenne caxapossl.

[Tomucaxapuapl. Kpaxman, TIuKoreH W IEUII0JIo3a Kak OuWoJiormueckue moauMepbl. Kpaxman kak cMech aMUJIO3bl M aMUJIO-
MEeKTHHA, er0 (PU3NYECKHe CBOMCTBA. XMMHUYECKHE CBOMCTBA KpaxMmaja: THIPOJIN3, KAYeCTBEHHAsI PEaKIUs C UOJOM U €€ MPUMEHEHUE
uisi OOHapY>KeHMsI Kpaxmayja B MPOAYKTaX MHUTAaHUS. | JTUKOTeH: OCOOEHHOCTHM CTpPOCHHMS W CBOMCTB. llemmionos3a: crtpoeHue u
¢usnueckue cBoiicTBa. XMMHUYECKHE CBOMCTBA WEJUIIONO3BL: THIPOJU3, 00pa3oBaHUE CIOXKHBIX 3¢upoB. IlpuMenenune kpaxmana u
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nesutoo3sl. [IpakTruueckoe 3naueHne nonucaxapuaos. [lorstue o mpousBoacTBe Oymar.

Hyxnennosbie kucnotel. Hykneosuasl. Hykieotuapsl. HykaenHOBbIE KHCIOTBI Kak MPUPOJHBbIE MosuMepbl. CocTaB U CTpOEHUE
HykiaenHoBbIX KUCIOT (JIHK n PHK). I'niposnn3 HykI€MHOBBIX KUCIOT. POJIb HYKJIEMHOBBIX KUCIOT B )KM3HEAECATEIBHOCTH OPTaHU3MOB.
Oynxkuun JIHK m PHK. KommiementapHocts. I'enetmueckuit kon. MccnemoBanume cocraBa [IHK wenoBeka m ero mpakruueckoe
3HA4YECHUE.

AmuHOKHCIIOTEL. COCTaB, CTPOEHUE U HOMEHKIIATYpA AMUHOKHCIIOT. [ OMOJIOTHYECKHUI P MPEAEIbHBIX aMUHOKUCIOT. M3oMmepus
OpeAebHBIX aMUHOKUCHOT. Onrtuueckas muzoMmepus. OU3NYECKUE CBOMCTBA NPEACIBHBIX aMUHOKHUCIOT. OCHOBHBIE AMHHOKHUCIIOTBHI,
oOpasytoiue 6enku. CriocoObl MOTyYeHUs] aMUHOKHUCIIOT. AMUHOKHUCIIOTHI Kak aM(OTEepHbIE OpraHUYeCKUe COCIMHEHUSI, PABHOBECHS B
pacTBOpax aMHUHOKHCIOT. CBOMCTBa aMHHOKMCIIOT: KHCIOTHBIE M OCHOBHBIE CBOMCTBA; M303JIEKTPUYECKAsl TOYKA; AJIKUIMPOBAHHUE U
alWJIMPOBAHUE AMMHOTPYIIbI; 3TEpUPUKAMA; PEaKUUU C a30TUCTONH KHUCIOTOM. KauecTBeHHblE peakuMd Ha aMHHOKUCIOTBHI C
rugpokcuom menu (I1), auaTHapUHOM, 2,4-mHUTpOGTOpOEH305I0M. CrelupuiecKne KaueCTBEHHBIE PEaKIMH HAa apOMATHUECKUE U
TETEPOLMKINYECKUE aMUHOKHUCIOTHl C KOHIICHTPUPOBAHHOW a30THOM KHUCIOTOW, Ha nuctenH c ameratom cBuHna (II). Ilousarue o
LIUKJINYECKUX aMHJIaX — JIaKTaMax M JUKETONuIlepa3uHax. buojornyeckoe 3HaUY€HUE a-aMUHOKHUCIOT. O0JacTh MPUMEHEHUs aMHHO-
KHUCJIOT.

[lenruasl, ux ctpoenue. [lentuanas cBsA3b. AMUIHBIN XapakTep NenTUAHON cBsA3U. CuHTE3 nenTtuaoB. [ uaponus nentuaos.

benku kak mnpupoanbie Ouonomumepbl. CoctaB u cTpoeHue OenkoB. IlepBuunas cTpykTtypa OenkoB. XUMHUUYECKHUE METOJIbI
YCTaHOBJICHHS] aMUHOKHMCIIOTHOTO COCTaBa M Mocie0BaTeabHOCTH. DepMeHTaTUBHBINA TUAPOIN3 OeNKoB. BropuyuHas cTpykTypa OeiIKoB:
a-cripaiib, P-CTpyKTypa. TpeTuuHas U 4yeTBepTHUUHAs CTPyKTypa OenkoB. JMcCynbpuaHbIE MOCTUKM W MOHHBIE M BaH-J€p-BaajlbCOBbI
(rumpodoOHbIe) B3aUMOACUCTBUSI. XUMUYECKHE CBOMCTBA OENKOB: THAPOJU3, JACHATypalusi, KauyeCTBEHHbIC (IIBETHBIC) PEAKIMU Ha
oenku. [IpeBpamienust 6enKoB MUIM B opraHusMe. buonorundeckue QyHKiuu 0eiakoB. J[OCTHKEHMS] B M3yYEHUHM CTPOCHHUS M CHUHTE3a
OEeJKOB.

JemoncTpanuu. 1. PacTBopuMOCTh yriaeBoAoB B Bojie U ATaHosie. 2. OOpa3iibl aMUHOKHUCIIOT.

JlabopaTtopnsbie onbIThl. 1. CBOMCTBA TIIIOKO3HI. 2. Onpenenenne Kpaxmania B MpoayKTax nutanus. 3. JKupel u ux cBOMCTBa.

4. lIBeTHBIC peakuu OEIKOB.

3.3.6. BbIcOKOMOJIEKYJISIPHbIE COeIMHEHUS

OCHOBHBIE TOHSATHS BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED, MOJMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3AIUU.
OcHOBHBIE  CIOCOOBI  TMOJIYYEHHUS  BBICOKOMOJIEKYJIIPHBIX ~ COCIMHEHMM: peakuuMyd TMOJUMEpU3alud M MOJHUKOHJICHCAIUU.
Cononumepuzaiysa. CTpoeHHE M CTPYKTypa MOJUMEPOB. 3aBUCUMOCTh CBOWCTB MOJIMMEPOB OT cTpoeHus Mosiekyn. Knaccudukarms
MOJIMMEPOB: IUIacTMAcChl (MJIACTUKM), 3JIACTOMEPHI (KaydyyKH), BOJIOKHA, KOMIIO3UTHI. COBpEMEHHbIE IUIACTMACChl (IJIACTHUKH)
(MONMUATUIICH, TOJUIIPONUIIEH, MOJUCTUPOI, MOJIUBUHUIXIOPU, (PTOPOIIIACT, MOJUATHICHTepedTanaT, akpuiOyTaJueH-CTUPOJIbHbBIN
IUTACTHK, MOJMKapOoHaThl). TepMoruiacTUUHbIE U TepMOpEaKkTHUBHbIE MoauMepbl. DeHonpopManbaeruanbie cMoiibl. KoMmo3uTHbIe
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MaTtepuanbl. [lepcrneKkTUBbI NCIOIB30BaHUSl KOMIIO3UTHBIX MaTepHaiioB. YTiernacTuku. BomnokHa, nx knaccudukauus. [Ipupoansie u
XUMHUYECKHUE BOJIOKHA. VICKycCTBEHHbIE M CHUHTeTHYecKHe BoJiokHA. [loHsATHE O BHCKO3€ M aneraTHOM BosiokHe. [lommadupHbie u
MOJIMAMUJIHBIE BOJIOKHA, UX CTPOEHHUE, CBOMCTBA. [IpakTHueckoe nernonb30BaHue BOJIOKOH. DiacToMepbl. [IpupoaHblil 1 CHHTETHYECKUI
kayuyk. Pesuna u 300nuUT. [Ipumenenune mnonumepoB. CuHTeTHUecKHe TUICHKA. MemOpanbl. HoBBIE TEXHONIOTHH MaIbHEHIIETO
COBEPUICHCTBOBAHUS MTOJIUMEPHBIX MATEPHUAIIOB.
Hemonctpanuu. 1. O6pa3upl iactukos. 2. Komiekius BosokoH. 3. [TonukonaeH caus 3TUICHIJIMKOIISI ¢ TepedTaneBOl KUCIOTOM.
JlaGopatopHblie onbIThl. OTHOIIEHNE CHHTETUYECKUX BOJIOKOH K PACTBOpPaM KHUCIJIOT U IIEJIOYEH.

11 xnacc:

3.4 XuUMHS 4 JKU3Hb

3.4.1. Xumuyeckasi TexHOJI0TUsI (XHMHUA B MPOMBIIIJIEHHOCTH)
OCHOBHBIC TPUHIIUITBI XUMUYECKON TeXHOJOTHH. OO0IIKe MPEACTaBICHUS O MPOMBIIUICHHBIX CIIOCO0aX MOJYYEHUSI XUMUYECKUX
BEILIECTB.

[Ipon3BOACTBO CEPHOM KHUCIOTHI KOHTAKTHBIM CIOCOOOM. Xumu3M Tmporecca. ChIpbe IJiIi NPOU3BOJCTBA CEPHOM KHUCIOTHI.
TexHosorryeckas cxema mporecca, MpoIecchl U anmnaparbl. MeXaHu3M KaTaTUTHYECKOTo JeicTBUs okcuaa BaHaaus (V).

[IponsBoacTBO aMMHaka. XuMu3M mponecca. OnpeneneHne ONTUMAIBHBIX YCIOBUIM MPOBEICHUS peakiuu. [[puHunn qupKyIsaiuu u
€ro peanusanus B TEXHOJIOTUYECKON CXEME.

Meramnyprus. Yepnas metamutyprus. [IponsBoacTBo uyryHa. JlomeHHbIN nporuiecc (ChIpbe, YCTPOMCTBO IOMEHHOW IMEYU, XUMHU3M
npoiiecca). [Ipon3BoacTBO cTaan B MapTeHOBCKOM neun. [Ipon3BoIcTBO cTanu B KUCIOPOAHOM KOHBEpTEpE U B diekTponeydax. [Ipsmoit
METOJI MOJIYYEHHUS Keme3a u3 pyasl. L{BeTHass MmeTaiuryprusi.

Oprannueckuit cuHTe3. [IpombineHHass opranuyeckas xumusi. OCHOBHOW U TOHKHMH opraHuwdeckuid cuHTe3. HawmOoiee
KPYITHOTOHHAYKHBIE TPOW3BOJICTBA OpraHnudeckux coenauHeHul. I[IpousBoacTtBo wmeranosa. IlomydyeHune yKCyCHOM KHCIOTBI U
dbopmanbreruaa u3 Meranona. [lonydenue arerara 1esmit0n03bl. Colpbe ISl OPraHUYECKOW MpOMBIIUIEHHOCTH. [IpoGiema oTxon0B U
MOOOYHBIX POIYKTOB. CHHTE3bI HA OCHOBE CUHTE3- rasa.

3.4.2. XuMus ¥ 3K0JIOTUA

XHUMHYECKOE 3arpsi3HCHHE OKPYIXKAIOMICH CPellbl U €ro TMOCICACTBHUS. DKOJOTHS W TpoOiemMa OXpaHbl OKPYKAIOIICH CpeIIbl.
«3eneHas XUMHUs.
Hemonctpanuu. 1. Ceipbe aJisi MIPOU3BOACTBA CEPHOUM KUCIOTHI. 2. Moaens kumsimero ciosi. 3. XKenesnast pyaa. 4. OOGpasiibl CIUTaBOB
xKesesa.

10 kiacc:
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3.4.3.XuMus 4 JHePreTHKa

[IpupoHbie UCTOUHUKH YTIAEBOAOPOAOB. [IpupoaHbIii U MONMYyTHBIM HE(TSIHOM rasbl, UX COCTaB U UcIoyb3oBaHue. HegTh kak
cMmech yraeBoaoponoB. CocraB HepTu u ee nepepadoTka. [lepBuunas u BTopuyHas nepepadorka HedTu. [leperonka nedtu. Kpexunr.
Pudopmunr. Heprenpoaykrel. OkTaHoBoe yncio 0en3znHa. OxpaHa OKpy>Karolie cpeibl Ipu HeTenepepadoTKe U TPAHCIIOPTUPOBKE
HeprenpoaykroB. Kamennsrii yromnb. KokcoBanme yrmsa. [Mazudukamms yrig. DKonoruueckue MpoOIeMbl, BO3HUKAIOIIUE TPU
UCIIOJIb30BAaHUU YIJIsl B KAYECTBE TOIIMBA. AJIbTEPHATUBHbBIE HICTOYHUKH SHEPTUH.

11 xnacc:

3.4.4.XumMus 4 310pOBbE

Xumust tuny. JKupbl, Oenku, yrieBojabl, BUTaMUHBI, ¢epMmeHThl. ParmonansHoe nurtanue. [lumeBbie no0aBku. [luiesbie
n00aBKH, UX KJIaccuuKaius. 3anpeileHHbIe U pa3pelleHHbIe TUIIeBbie 100aBKU. OCHOBBI MUIIIEBONA XUMUHU.

Xumus B menunune. [lonsarue o gpapmareBTudeckoit xumun u papmakonoruu. Pazpadbotka snekapcts. JlekapcTBEHHbBIE CpeICTBa, UX
kinaccudukanus. [IpoTuBoMuKkpoOHbIE cpeAcTBa (Cyb(paHUIaMUIHbIC TpenapaThl © AHTUOUMOTUKH). AHAJILIETUKU (aCTIMPUH, aHAJIBIUH,
napareTamoll, HapKOTUYECKHE aHaJbIeTHKH). AHTHUTMCTaMUHHBIC TpernapaThl. Bspkyiue cpenctBa. ['OpMOHBI M TOPMOHAJIbHbBIE
npenapatel. [IpoGiaembl, cBs3aHHBIE C TMPUMEHEHUEM JICKapCTBEHHBIX TMperapaToB. BpemaHble MPUBBIYKA W (PAKTOPHI, pa3pylIaronIie
310pOBbE (M30BITOUHOE TTOTPEOICHHE KUPHOU MUIK, KyPeHHE, YIOTPEOICHHE alIKOroJisl, HAPKOMaHUs).

3.4.5.XumMud B NOBCEAHEBHOM KU3HH

Kocmernueckne u nmapdromepusie cpeacTBa. bertoBast xumust. [loHsTHE 0 TOBEPXHOCTHO-aKTUBHBIX BellecTBaX. MOIOIINE U YUCTSIINE
cpeactBa. OroenuBaroniue cpenctra. [IpaBuna 6e3onmacHoi pabOThl ¢ €IKUMHU, TOPIOYMMHM U TOKCHUYHBIMU BEIIECTBAMH, CPEACTBAMHU
ObITOBOM XUMUH. [TUrMeHThI ¥ Kpacku. [TpUHIIMIIBI OKpaIIMBaHUsI TKAHEH.

3.4.6.XuMusi B CTPOUTEIbCTBE

['unc. U3Bects. Llement, 6eTon. Kneu. [Togbop onTUManbHBIX CTPOUTEIIHBHBIX MAaTEPUATIOB B MPAKTUYECKOM JIESITEIHbHOCTH YEJIOBEKA.

3.4.7.XuMus B ceJIbCKOM XO03s1iicTBe

MunepansHbie W opranmueckue yaoOpenms. CpenctBa 3ammTbl pacTeHuUd. [lecTUIUABI: HMHCEKTHIHIBI, TEepOULIUIBl U
GbyHrunuael. PenemieHTsl.
3.4.8.Heopranuyeckue MaTepuabl

CTCKJIO, €ro BHIBI. CunukatHas IMPOMBIINIJICHHOCTD. TpaI[I/IHI/IOHHBIG U COBPCMCHHBIC KCpAMHYCCKHUC MaTCpHaJbI.
CBCpXHpOBOIIHHla}I KepaMuKa. [lTonsTue o KEepMETax, MaTrcpuajaax C BBICOKOM TBEPAOCTHIO.
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3.4.9.Xumusi B COBpeMeHHO HayKe

OcoOennoctu coBpemeHHoM Hayku. [Ipodeccus xumuka.

MeTton050rrss HAYYHOTO HCCIEAOBaHUA. MeToabl HaydyHOTo Mo3HaHusi B XuUMuH. CyObeKT M 00BeKT Hay4yHOro mo3Hanus. [lo-
ctaHoBka mpobnembl. COop mH(popManuu U HakomuieHue (akToB. ['mmoresa u ee SKCIEepUMEHTalbHAs TpoBepKka. TeopeTuyeckoe
00BSCHEHHE TOJIYYEHHBIX Pe3ynbTaToB. MHAYKIMSA U JeAYKIUSA. DKCIIEPUMEHTaIbHasl MPOBEPKA MOJIYYEHHBIX TEOPETHUECKUX BBIBOJIOB
C IETBI0 PACIPOCTPAHEHUS WX Ha Oojee MHUPOKUA KPYT OOBEKTOB. XUMHUYCCKHN aHaIW3, CUHTE3, MOJCITUPOBAHHEC XHUMHUYCCKUX
IPOLIECCOB U SIBJICHUN KaK METO0Jia HAyYHOI 0 MOo3HaHUs. HaHOCTPYKTYypBI.

BBeaenue B mpoeKkTHYIO AesTelbHOCTh. [IpoekT. Tumbl U BUIBI MPOEKTOB, ATalbl peanu3anuu rnpoekra. OCoOOEHHOCTH pa3padOTKu
IIPOEKTOB (MOCTAaHOBKA IieJieH, oA00p METOIUK, padoTa ¢ IUTEpaTypHBIMU UCTOYHUKAMU, O(DOPMIICHUE U 3aIUTa POEKTA).

Hcrounnku xummudeckot uHpopmammu. [lonck Xxummueckor uHGOpMAIMK MO Ha3BaHUAM, UJEHTU(UKATOpPAM, CTPYKTYpPHBIM
dbopmynam. PabGota ¢ 6azaMu JTaHHBIX.

CoBpeMeHHbIE PU3NKO-XUMUYECKUE METObl YCTAHOBJIEHUS COCTaBa U CTPYKTYPbI BEILIECTB.

Jemonctpanuu. 1. ITumessie kpacutenu. 2. Kpamenne tkaneit. 3. OrOenuBanue Tkanei. 4. Koyekius cpeicTB 3allUThl paCTCHUH.
5. Kepamuueckue marepuaisl. 6. L{BeTHbie crekna. 7. [IpuMepsl paboThl ¢ XUMUYECKUMU 0a3aMU JAHHBIX.

JlabopaTopHbie onbIThl. 1. 3HAKOMCTBO C MOOIMMHU cpeactBamu. 2. Kneu. 3. 3HAKOMCTBO C MHHEpAJIbHBIMH yIOOPEHHUSIMHU U
M3y4YEHUE UX CBOMCTB.

3.5.  Tumsl pacueTHBIX 337124

1. Haxoxaenue MonekyasspHOM (GopMysbl yrieBOJaOpoJa MO €ro MJIOTHOCTH W MAacCOBOHM J0JI€ 3JEMEHTOB, BXOJSIIUX B €ro
COCTaB WJIU TI0 TIPOJIYKTaM CTOpaHUs.

2 Pacuetsl MaccoBoO# 1011 (MacChl) XUMUYECKOTO COSIMHEHUSI B CMECH.

3 Pacuetsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH ).
4 Pacuetsl MaccoBo i 00BEMHOM JTOJIM BBIXOA MPOIYKTA PEAKIIUHA OT TEOPETUYECKA BO3MOMKHOTO.

5. Pacuets! TermmoBoro 3gdekra peakium.

6 PacueTsl 00beMHBIX OTHOIIICHUH Ta30B MPU XUMUYECKUX PEAKITUSIX.

7. Pacuersl mMacchl (0OBEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIIMHU, €CIIM OJHO M3 BEIIECTB JaHO B BHUJE PacTBOpa C OMpe-
JIEJICHHOW MacCOBOM J10JIEM PaCTBOPEHHOI'O BEIIECTBA.

8. PacueTtsl OHCPIUHU aKTUBAIIUH U KOHCTAHTBI CKOPOCTH PCAKIMHU 110 SKCIICPUMCHTAJIbHBIM JITdHHBIM.

9. Pacuet kOHCTaHTBI PaBHOBCCHA 110 PABHOBCCHBIM KOHIOCHTPALWAM BCIICCTB.

10. Pacuer PaBHOBCCHBIX KOHHeHTpaHI/Iﬁ BCIICCTB, CCJIM U3BCCTHBI NCXOJHBIC KOHICHTPAIINH BCIICCTB 1 KOHCTAHTA PaBHOBCCHA.
11. Pacuer pH pPacTBOpa CHJIBHOM KHCJIOThI ¥ CUJILHOTO OCHOBaHMs1, €CJIM U3BCCTHA NX KOHLCHTPAL M.

12. Pacuer pH pPacTBOpa c1a00M KHCIOTHI U CJIaboTro OCHOBaHMs, €CJIIM U3BCCTHA UX KOHICHTPAIWA N KOHCTAaHTa JUCCOIHMAINN.
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13. Pacuer pactBopumocTu coiu, eciiv u3BecTHa BeqnunHa ee [1P.
14. Pacdetsl ¢ ncnonap30BaHMEM 3aKOHOB 3JIEKTPOJIU3A.

3.6. Tembl IpakTUYECKUX padboT

1.CkopoCTh XMMHUYECKUX peaKIHil. XHUMHUYECKOE PABHOBECHE.
2.JKCTIepUMEHTAIBHOE PEeIIeHHE 3a/1a4 10 TeMe «[ amoreHsn».
3.DKcnepuMEeHTaIbHOE PELICHHUE 3a/1a4 10 TeMe «XalIbKO- T€HBD).

4.IlomyuyeHne aMMHaKa U U3y4EHHE €ro CBOMCTB.

5.DKCneprMEeHTaIbHOE PEUICHHE 3a/1a4 110 TeME «DJIEMEHTHI MOATPYIIIILI a30Tay.
6.OKcrnepuMeHTalIbHOE pEelIeHNE 33/1a4 110 TeMe «MeTasuibl TJIaBHBIX HOATPYIIID.
7 IlomyueHne MeIHOTO Kymnopoca.

8.0KcneprMeHTaNnbHOE pelIeHue 3a/1a4 1o Teme «MeTarmibl HOOOUHBIX TOArPYIIID).
9.ITonyuenue conmu Mopa.

10.M3roToBiieHue Moaenei MoJIeKyl OpraHu4eCKIX BEIECTB.

11.ITomyueHue 3TUIEHA U U3yYEHHUE €TO0 CBOWCTB.

12 TTony4uenne 6pomdITaHa.

13.ITomyueHue ameToHa.

14 ITomyyeHne yKCyCHOM KUCIOTHI.

15.Cunre3 aTUNaneTaTa.

16.I'maponus kpaxmarna.

17 Vinentudukannsi OpraHM4eCKUX BEILECTB.

18.Pacno3naBanue macTMacc.

19.Pacnio3HaBaHue BOJIOKOH.

20.Kpamenue TkaHen.

3.7. TeMbl JOTIOTHUTEIBLHBIX ONBITOB M CHHTE30B

1. OmpeneneHue Ka4eCTBEHHOTO COCTaBa OPraHUYECKOro BEIECTBA.
[TonyueHne meTaHa, U3y4YE€HHUE €ro CBOMCTB.

[TonyueHue alieTuIeHa U OMBITHI C HUM.

[Tomy4yenue sTrsieHa U coOUpaHue ero B ra30MeTp.

CunTte3 nuépomiTaHa.

CaolicTBa ckunuaapa.

o g k~ w D



10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Bo3sronka nadranuna.
OO6pazoBanue nomodopma.
[lonyuenue akposienHa.
[Tonydenue nzoamuiianerara.
CuHTe3 KpacuTesi aHUJIMHOBOTO TOJIy00TO.
CepeOpenue.
Kpucramnmnszanusa u3 nepechleHHOro pacTBopa.
[Tonyuenune manaxura.
[TomydyeHue xKene3Horo Kynopoca.
[Tomy4yeHue ropbKOH COU.
[Tomyyenue Opoma U OpOMHOI BOJIBI.
[Tomy4yeHnne XJI0pOBOAOPOAA U COJISTHOM KUCIIOTHI.
[Tonyuenne nupodopHoro xkemnesa (1I).
[Mony4yenne runaporcuna sxenesa (I1).
CunTes rupokapboHaTa HaTpHUs.
CHHTE3 AMIOMOKAJIMEBBIX KBACIIOB.
Cunres xnopuaa meau (1I).
AJIFOMOTEpMUS.
B3anmoeiicTBre amoMuHusS ¢ OpOMOM.
I'openue yris u cepbl B pacIjiaBIICHHOM CEJUTPE.
B3aumopenicTBre HUTpUTA HATPUS C BOJOM.
BoccTanoBieHre CBUHIIA MATHUEM.
O30H B mpoOHUpKe.
[IpuroroByiieHre KpaxMajabHOIO KJEHCTepa U HOJAKpax- MajdbHOM OyMaru.
[TonydeHne «KymopOCHOIO Maciay.
OOyrnuBaHue caxapa CEpHOU KHUCIOTOM.
Peakusi, KoTOpOit OoJiee MITH ThICSAY JIET.
«JIucui XBOCT» U3 UWJIMHIPA.
«Heopranunueckuu cany.
XpycTsias oJ0BSIHHAS MajIoyKa.
CmnaB Byna.
Bcnbinika cMecu nepMaHraHaTa Kajlusl C TJULIEPUHOM.
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39. CBUHILIOBBIN IIEMEHT.

40. Benbimka cMecu nepMaHraHaTa Kajaus U aIFlOMUHUS.
41. «Bynkan».

42. XHUMUYECKUMN CEPIIEHTAPUMN.

43, TanHCTBEHHAs1 HAIINCh.

44, ['paBupoOBKa O Meu.

IV. TemaTtuueckoe miaHupoBaHUE Y4eOHOTO MpeameTa « XUMUs» Ha YIIyOJIEHHOM YPOBHE CPEIHET0 00IIero o0pa3oBaHus

4.1. TemaTndeckoe IIaHUPOBAHUE Kypca « XUMUs. YTIyOaeHHbIH ypoBeHb. 10 Kitace»
3 yaca B HEJEJIO.

Kom-Bo XanakTenucTurka OCHORHRIX RUTTOR Ocuorurie
4acoB Tema ypoka OcHOBHOE coziepKaHUE 110 TEMaM JEATENBHOCTH yueHuka (Ha ypoBHE y4eOHBIX B iﬂ;?;ﬁ:giﬁ
JeACTBUi) JeATEIbHOCTH
TEMA 1. NOBTOPEHUE M YTJIYBJEHUE 3HAHUMH (174acoB)
1 ATOMBI, ATOMHO-MOJIEKYJIsIpHOE yueHue. BemecTBa OOBSACHATH MOJIOKECHUS ATOMHO- 2,5,7
MOJIEKYJIbI, MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHUS. | MOJIEKYJIsIpHOrO yueHus. OnepupoBaTh
BEIIECTBA KadecTBEeHHBIN U KOJTUYECTBEHHBIN COCTAB MOHSATUSAMU «XUMHUYECKUN DIIEMEHTY,
BelecTBa. MomnsipHas U OTHOCUTEbHAs «aToOM», «MOJIEKYJIa», «BEIIECTBOY,
MOJIEKYJISIpHAs MacChl BeniecTBa. MospHas 107 | «PU3UUECKOE TEION.
M MaccoBas J0Jis 3JIeMEHTa B BEIIECTBE. OOBsCHATH 3HAYCHUE XUMHUUYECKOM
Jemonctpanuu. O0pa3iibl BELIECTB (¢hopMyIBl BElIECTBA KaK BhIpaXKeHUE
MOJIEKYJISIPHOTO U HEMOJEKYJSIPHOTO CTPOCHUS. | KAUECTBEHHOTO U KOJIMYECTBEHHOTO
Bo3sronka nona cocTaBa BemiecTBa. PaccunTsiBaTh
MacCOBBI€ U MOJIbHBIE JOJIU 3JIEMEHTOB B
XUMHYECKOM COCIUHCHHHU.
Onpenenste GopMynbl COETMHEHUN O
M3BECTHBIM MaCCOBBIM, MOJIbHBIM JOJISIM
2JIEMEHTOB
1 Ctpoenue atoma | Ctpoenue atoma. M3oTonsl. ATomHas opoutans. | M306paxaTh 31eKTpOHHbIE KOH(DU- 2,5

Pacmnpenenenue 31€KTPOHOB MO YHEPTETUUECKUM
YPOBHSIM B COOTBETCTBUHU C MPUHI[UTIOM
HavMEHbIIEH YHEPTUH, IPABUIIOM XYHIA U
npuHiunoM [laynu. DinekTpoHHas
koH(purypamus aroma. Knaccupukanus xumude-
CKHUX 3JIEMEHTOB (S-, p-, d-, f-amemenTsI).

rypainuyd aTOMOB U HOHOB rpadU4ecKy U B
BHU/JI€ DIEKTPOHHOU HOpMYIIbl, yKa3bIBaTh
BaJICHTHBIE 3JIEKTPOHBI.

CpaBHUBATH 2JIEKTPOHBI, HAXOAAIUECS HA
pa3HBIX YPOBHSAX, MO GOpME, IHEPTHH.
XapakTepu30oBaTh BaJCHTHbBIE
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BanieHTHBIEC 2JIEKTPOHBI

BO3MOXHOCTH aTOMOB XUMHYCCKHUX
DJIECMCHTOB

[Mepuoanueckuit | [lepuoanueckuii 3akoH. DopMynupoBka 3akoHa | Xapaktepu3oBarh [leproandeckyro 1258
3aKOH U B CBETE€ COBPEMEHHBIX NPEACTABICHUN O CUCTEMY XMMHYECKHUX IJIEMEHTOB
Ilepuonnueckas | ctpoeHur atromMa. MUPOBO33pPEHUYECKOE U . 1. MenneneeBa kak rpadpuaeckoe
cucrema Hay4yHoe 3HaueHue [lepuoguueckoro 3akoHa oToOpaxenue [lepuoanueckoro 3akoHa.
XUMHUYECKUX . U. Menneneesa. Paguyc aroma. [Ipencka3piBaTh CBOMCTBA 3aJJaHHOTO
3JIEMEHTOB 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTA U €r0 COECIUHEHUH,
. N. MPOCTHIX BELIECTB, BOJOPOJAHBIX COCAUHEHUM, OCHOBBIBasACh Ha [lepuognueckom 3aK0HE
Menneneena BBICIIUX OKCHUJIOB U TUJIPOKCHUAOB B MEPUOJAX U | U U3BECTHBIX CBOMCTBAX MPOCTHIX
rpynmnax. JJIeKTpOOTPHUIATEIbHOCTD BEILIECTB METAJIOB
1 HEMETAJJIOB.
OOBsACHATH 3aKOHOMEPHOCTH U3MEHEHUS
CBOWCTB 3JI€MEHTOB, IPOCTHIX BEIIECTB,
BBICIIMX OKCHUJOB U TUJAPOKCHUIOB B
rpynnax u nepuogax llepuonuueckoi
cucteMbl. [IporHo3upoBare cTpoeHUE
aToMa U CBOMCTBA XMMHUYECKHUX
3JIEMEHTOB U 00pa30BaHHBIX UMU
COEJMHEHHUH, OUpasich HAa UX MOJOKECHUE
B [lepnognueckoli cucreme.
XapakTepu3oBaThb 3HAUYECHUE
[leprnoandeckoro 3akoHa
Xumuueckas XuMuueckas CBA3b. DIEKTPOHHAS NPUPOIa KonkpetusupoBath NOHSTUE 5,7
CBS3b XUMHUYECKOU CBS3U. BUABI XUMHYECKOU CBA3H. «XUMHUYECKAS CBA3BY.

HNonnas cBs3p. KoBasieHTHAs HeNnoJsipHas U
noJsipHasi cBsi3b. OOMEHHBIA U JOHOPHO-
aKIEeNTOPHBIN MeXxaHU3Mbl 00pa30BaHUs
KOBAJIECHTHOW MOJIIpPHOM CBA3H. ['eoMeTpus
MoOJIeKyIbl. MeTannndeckas cBia3b. Bonoponnas
CBA3b

O600maTh MOHATHS «KOBaJIEHTHAs
HEMOJISIpHAs CBSI3b», «KOBAJCHTHAsA
MOJISIpHAs CBA3bY», KMOHHAS CBI3bY,
«BOJIOPOJIHAS CBSI3bY», «KMETAIINYECKAA
CBS3bY.

KnaccudunupoBaTh TUIIBI XUMUYECKOM
CBSI3H U OOBICHITh UX MEXAHU3MBI.
[Tpencka3piBaTh TUI XUMHUYECKOUN CBSI3H,
3Has popMyny uiau GU3UYECKHUE CBOHWCTBA
BEIICCTBA.

OOBACHATH MEXaHU3MBI 00pa30BaHUS
KOBaJICHTHOM CBS3H
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ArperaTHsbie
COCTOSIHUSA

ArperaTHbie COCTOSIHUA BellecTBa. TUIIbI
KPUCTAIINYECKUX PEIIETOK: aTOMHas,
MOJIEKYJApHasi, MOHHAs, METAJIINYECKas.
3aBUCUMOCTb (DM3UUECKUX CBOMCTB BelIECTBA OT
TUNA KPUCTAJUIMYECKOUN pemeTku. [[puunHbl
MHOT000pa3us BemecTB. CoBpeMeHHbIE
MPEACTABIEHUS O CTPOEHUU TBEPABIX, )KUIKUX U
razoo0pa3HbIX BEIIECTB

IIporuo3upoBaTh CBOMCTBA BEIIECTBA,
HUCXOJS U3 TUIIA KPUCTAIMYECKOMN
pEIIETKH.

OnpenensaTh TUI KPUCTAIMYECKOU
pelIeTKH, ONUPasiCh Ha U3BECTHBIC
¢bu3uyeckue cBOMCTBA BEIECTBA

5,8

PacueTsl 1o PacueTsl mo hbopmynam u ypaBHEHUSAM peakiuil ¢ | OCylecTBISATh pacdeTsl MO GopMyIaMm U 5
YPaBHCHHAM HCII0JIb30BAHMEM OCHOBHOI'O 3aKOHA yPaBHEHHSM PEAKIIUHA C MCIIOJIb30BaHUEM
XUMHUUYCCKHUX XUMHUYIECKOU CTCXUOMECTPUHU OCHOBHOTI'O 3aKOHA XMUMHYECKOU
peaxIuii crexuoMmeTpuu. Mcmonp3oBarh
AJITOPUTMBI TP PCIICHWHN 3a1a4
["a3oBbIC ["a3oBbIe 3aKOHBI. YpaBHeHue Knanelipona— OcymecTBIsSITh pacueThl, HCTIOIb3YS 2,5
3aKOHBI MenneneeBa. 3akoH ABoraapo. 3aKoH ra3oBbIC 3aKOHBI.
00BbEMHBIX OTHOIIEHUW. OTHOCUTEIbHAS Hcrnonb30BaTh aJiTOPUTMBI IIPU PEIICHUU
MJIOTHOCTH ra3oB. CpeaHsas MOJsIpHAs Macca 3am1a4
CMECH
Knaccuduxanus XapakTepu3oBaTh MPU3HAKA XUMUUYECKUX | 9,7
XUMHYECKUX . peaknuii. Kmaccudunuponars
. Knaccudukanus XuMHIECKUX PEAKIIUN 10
pC€aKkuuun XUMHUYCCKHC pCAKIIUHU 1O Pa3JIUYHBIM
Pa3JINYHbIM MpHU3HAKaM CpaBHCHUA. T'omorenusrie
MpU3HAKaM CPaBHEHUS PEaKIHU.
U reTeporeHnsie peakuu. Knaccuduxamus mo
Karamutnueckue 1 HEKaTAJIUTHUYECKHE
3HaKy TemnoBoro a¢pdexra. O6paTumeie u
peakuuu. Peakuu ¢ usmMeHeHueM u 0e3
HeoOpaTUMBbIEe PEaAKIUH.
N3MECHCHUSA CTCIICHU OKUCIICHUS
SJIEMEHTOB B COCJMHEHUAX.
OxucnutenpHo- | MI3MeHeHUE CTeNneHU OKUCIEHUS DJIIEMEHTOB B XapakTepus3oBaTh OKHCIHTEIbHO- | 2,57
BOCCTAHOBUTCIb COCOAUHCHUAX. OKHUCIUTENBHO- BOCCTAHOBUTCJIBHBIC peakuuu KakK

HBIC pCaKIIUHn

BOCCTAHOBUTEIJIbHBIE peaKUU. THUIIBI
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIHH.
Oxucrenue u BoccTaHoBiaeHue. OKUCIUTENH U
BOCCTaHOBUTEIU. MeTO/ 3JIeKTpOHHOTO OajnaHca.
IloBeneHue BemecTB B cpeax ¢ pa3HbIM 3Ha4e-
HueMm pH. IlepmaHranat kanus Kak OKMCIUTENb.
["anpBaHWUYECKUM 2JI€MEHT (Ha IpUMepe
sanemeHTa JlaHusis). DIEKTPOIU3 pacIIaBOB U
BOJIHBIX PACTBOPOB AJIEKTPOJUTOB (KUCIOT,

oponeccCnl, IHIPHU KOTOPbBIX HU3MCHAIOTCA
CTENEeHU OKHCIeHUsA aToMoB. COCTaBIATH

ypaBHEHHUS OKHCIHUTEINBHO-
BOCCTAHOBUTCIBHBIX peaKI_[I/II\/II C
IIOMOIIIBIO METOo/1a 3IEKTPOHHOTO
OanaHca.

OOBSCHATH BIUSHHUE CPEllbl HA TPOIYKTHI
OKHCIIUTECIBbHO-BOCCTAHOBUTCIIbHBIX
peakuuii. XapakTepu30oBaTh JIEKTPOJIU3
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niesiouet u cosiei). OKUCIUTENBHO-
BOCCTAaHOBHUTEJIbHBIEC PEAKIIUN B IIPUPOLE,
IIPOU3BOJACTBEHHBIX IIpOIECCAX U
KHU3HEIEATCIbHOCTH OPraHU3MOB.
HJemoncTpanuu. Bzaumonencreue nepMaHrasara
KaJlus ¢ Cyab(UTOM HAaTpUs B Pa3HBIX cpeaax

KaK OKHUCIIUTEIbHO-BOCCTAHOBUTEIIbHBIN
npouecc.

OOBACHATH MPOILECCH, TPOTEKAIOIINUE IPU
3JIEKTPOJIM3€ pacIUIaBOB U PACTBOPOB
PackpriBaTh NpakTUYECKOE 3HAYCHUE
JJIEKTPOJIN3A.

OOBACHATH NPUHLIMI JCHCTBUSA
rajJpBaHu4eckoro snemeHta. Habmronars
JEMOHCTPUPYEMBIE ONIBITHI U ONUCHIBATH
UX C MIOMOIIBIO

POJHOrO A3bIKA U A3bIKAa XUMUH. [lenaTh
BBIBOJIBI 110 pe3yJbTaTaM
JEMOHCTPUPYEMBIX XUMUYECKHUX

ONIBITOB

Baxwueiimue Baxxuelmue kiracchl HeOpraHUYECKUX BemecTB. | KimaccuumupoBaTh HeOpraHU4YeCcKue 5,7
KJIACCBI DJIeMEeHTBl MeTaJbl BEIIECTBA IO PAa3HBIM MPU3HAKAM.
HEOpraHu- Y HEMETAJUIbl U UX MOJOXKEHUE B OnuceiBaTh TEHETUYECKUE CBSI3U
yeckux BemecTB | [lepuonuueckoii cucteme. Knaccudukanus u MEXIy U3YUYCHHBIMU KJIaCCaMU
HOMEHKJIaTypa CJIOXHBIX HEOPTAHUUYECKHUX HEOPraHMYeCKUX BEIIECTB
COEMHEHUM: OKCUJIOB, TUAPOKCHIOB, KUCIOT U
cosieil. ['eHeTHUYeCKas CBSA3b MEXKY KilacCaMu
HEOPraHMYeCKUX COeJUHEHHUH
Peakmuu CunbHbie U cinaldbie 2IEKTPOIUTHL. Peakiumn XapakTepu30BaTh yCIOBHS MPOTEKAHUS 4.5,7
MOHHOTO MOHHOTO OOMEHa U YCIOBUS UX MPOTEKAHUS 10 peakuuil B pacTBOpax 3JIEKTPOJIUTOB J10
obOmMmeHa koHI11a. [TostHBIE U COKpallleHHbIE HOHHBIE KOHIIA.
YpaBHEHHUS. HabnronaTh 1 onuchiBaTh XUMUYECKHUE
Jlabopamopnuiii oneim 1. Peakyuu uonnozo OMBITHI C TOMOINIBIO POJHOTO
obmena SI3bIKA U SI3bIKa XUMHHU.
Jlenats BBIBOJIBI TIO pe3yJibTaTaM
MPOBEJEHHBIX XUMUYECKUX OIBITOB.
Cob6nroaTh MpaBuia U MPUEMBI
0e30macHoil paboThl ¢ XUMUUYECKUMU
BelIeCTBaMH U J1a00paTOPHBIM
000py0BaHNEM
PactBOpHBI PactBOopbl. CIOCOOBI BBIpAXKECHUS O06006mmaTh MOHATHS «PACTBOPHI», 5,7

KOJIMYECTBEHHOT'0 COCTaBa PacTBOpa: MaccoBas
noJisl (MPOIEHTHASI KOHIIEHTPAIU ), MOJISIpHAs

«PacTBOPUMOCTB», «KOHIICHTPAILIUS
pPacTBOPOBY.
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KoHIleHTpanus. PactBopenue kak Gpusuko-
XUMHUUYECKHUH mporecc

OnepupoBaTh KOJIUYECTBEHHBIMHU
XapaKTEePUCTUKAMHU COAEpKAHUS
PACTBOPEHHOIO BEUIECTBA.

OnuceiBaTh NpOLECCHl, IPOUCXOSIINE
[IPU PACTBOPEHHUHU BEUIECTB B BOJIE.
Pewmate pacueTHble 3aa4u ¢ npuMe-
HEHUEM IOHATUN «PACTBOPUMOCTHY,
«KOHILIEHTpAaLUs PACTBOPOBY.
HNcnonb30BaTh anropuTMbl IPU PELLIEHUU
3a1ay

Konmoungureie
PacTBOPHI

JucnepcHblie cucTeMbl. KoJUIOMIHBIE paCTBOPHI.
Hctunnsie pactBopsl. JucnepcHas ¢aza u
nucriepcuonHas cpena. CycreH3uu U SMYJIbCHUH.
3oau u renu. Onanecuennus. Dpdexkt Tunmans.
Koarynsanus. Cenumentanuus. Cunepesuc.
Hemoncrpauuu. Db dext Tunnana. JlabopamopHuiil
onvim 2. Ceolicmea KoJNNOUOHBLX pACMEOPO8

XapakTepu3oBaTh KOJJIOUIHbBIC
pPacTBOPHI.

O060061maTh MOHATUS «KOJTOUIHBIN
PacTBOP»,«30Jb», «Telb», KTYMaH»,
«OMYIIbCHS», KCYCIICH3 U,
«KOATYIALUS», «CETUMEHTAIU»,
«CUHEPE3UCH.

OOBSACHATH OTIUYUE KOJTOUTHBIX
pPacTBOPOB OT HCTHHHBIX.
OOBACHATH CYIHIHOCTbH MPOIIECCOB
KOaryJisiiuu u cuHepesuca. Mccienosarts
CBOICTBA M3yYaeMBbIX BEIIECTB.
Habnronats neMoHCTpUpyEMBbIE U
CaMOCTOSITEIbHO MPOBOJIUMEBIE
OTIBITHI.

HabnronaTe 1 onuchiBaTh XUMUYECKHE
peaKIUH ¢ TOMOIILIO POJTHOTO
SI3BIKA U SI3bIKA XUMUM.

JlenmaTh BBIBOJBI IO pe3yjbTaTaM
MPOBEICHHBIX XUMUUECKUX OTBITOB.
Cob6nronaTh MpaBuia U MPUEMBI
0e30macHoil paboThl ¢ XUMUUYECKUMU
BelleCTBaMH U J1a00paTOPHBIM
000py0BaHNEM

4,57

I'maponu3s coineit

I'maponu3s coneil. ['mapoauns no KaTuoHy, Mo
QHUOHY, 110 KaTUOHY U 10 aHUOHY. Peaknus
cpelibl pacTBOPOB COJIEH: KMCIOTHAsI, IeT0YHas

XapakTepu3oBaTh THUAPOINU3 KAK
00MEHHOE B3aUMOJIEHICTBHE BEIIECTB C
Bonou. [Ipeacka3piBaTh peaKkIuio CPpeIbl

45,78
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u HelTpanbHas. [lonHbI HEeOOpaTUMBIN
TUIIPOIIU3.

Hemounctpanuu. OnpenesieHrne KUCIOTHOCTH
Cpelbl IPH TOMOIIU HHIUKATOPOB.
Jlabopamopnuiii onvim 3. ['uopoaus coneii

BOJHBIX PACTBOPOB COJICH.
Habnronats neMoHCTpUpyeMble U
CaMOCTOSITEIbHO IPOBOIUMBIE
OTBITHI.

Habnronats u onmuchBaTh XUMHYECKHE
peakiuyu ¢ NTOMOIILIO POJTHOTO
A3bIKA U S3bIKa XUMHHU.

JlenaTh BBIBOJBI 110 pe3yjibTaTaM
MPOBEACHHBIX XUMUYECKUX OMBITOB.
CobnroaTh npaBuia U NPUEMbI
06e30macHO# paboOThl ¢ XUMHUYECKUMHU
BelIeCcTBaMH U 1a00paTOPHBIM
000pyIOBaHUEM.

KommiekcHbie OnepupoBaTh MOHIATUSIMHU «KOM- 45,7
COEIMHEHUS IJIEKCO00pa3oBaTesby, «JIUTaHa»,
«KOOPAMHAIMOHHOE YUCIIO»,
«BHYTPEHHSISI KOOpAMHAMOHHAas chepay,
«BHEILIHSA KOOpAUHALIMOHHAs cepar.
Kommnuekcusie coequnenus. Cocras KnaccuduuupoBats u Ha3bIBaTh
KOMIIJIEKCHOTO MOHA: KOMIIJIEKCO- 00pa3oBaTesb, | KOMIIJIEKCHbIE COEIMHEHUS.
nuranjbl. KoopanHaunoHHOE YUCIIO. WccnenoBathk cBoiicTBa U3ydyaeMbIX
HomMeHKkIIaTypa KOMIIJIEKCHBIX COEIMHEHHU. BELIECTB.
3HaueHHe KOMIJIEKCHbIX coequHeHull. [lousitue | HaOnronaTe qeMoHCTpUpyeMble U
0 KOOPJAMHALIMOHHON XUMHU. [leMOHCTpanuu. CaMOCTOSITEIBHO NIPOBOJIUMBIE
OOpa3oBaHne KOMIIEKCHBIX COCIUHEHUH Mepe- | OMBITHI.
XOJHBIX METAJJIOB. HaOnronath u onuchiBaTh XUMHYECKHE
Jlabopamopnuviii oneim 4. [lonyuenue u ceolicmea | peakiiuu ¢ TOMOIIBIO POJTHOTO
KOMNJIEKCHBIX COeOUHEeHUT SI3BIKA U SI3bIKA XUMUM.
JlenaTh BBIBOJBI 110 pe3yibTaTaM
MPOBEIEHHBIX XUMUUYECKUX ONBITOB.
Cob6nronaTh MpaBuia U MPUEMBI
6e3omacHO# paboTHl ¢ XUMHYECKUMU
BelleCTBaMH U J1a00paTOPHBIM
000py0BaHNEM
O0ob6maronree Pemienue 3a7a4 v BBIOJIHEHUE YIIPaXKHEHUH, CocraBiaars 0000Iat0IIHE CXEMBI. 5,7

MOBTOPEHHUE MO
Teme «OCHOBEI

MO3BOJISIONIUX CHCTEMaTU3UPOBATh U 000OIIHUTH
MOJIY4eHHBIC 3HAHUS 110 TeMe «OCHOBBI XUMHU»

OC}’H_ICCTBJISITB IIO3HaBAaTCIbHYIO
pedIIEKCUI0O B OTHOIIEHUHW COOCTBEHHBIX
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XUMHUHN»

,Z[OCTI/I)KGHI/II‘/JI B IIpoHECCC pCLUICHUA
y‘le6HBIX M IIO3HABAaTCJIIbHBIX 3aJa4

1 K/pabora Ne 1 | Kontponb 3Hanu#t mo teme «OCHOBBI XUMUM)» OcyuiecTBIsTh MO3HABATEIbHYIO 7
o TemMe pediexkcuio B OTHOIIEHUH COOCTBEHHBIX
«OcHOBBI JOCTUXKEHUM B IIpolLlecCe pEUICHUs
XUMUH» y4eOHbIX U I03HABATEJIbHBIX 3aJ1a4

TEMA 2. OCHOBHBIE [TIOHATHS OPT AHUYECKOW XMMWM (13 uacos)

1 [MpeameTt u Pasznuuate mpenMeTsl U3ydeHus 3.4
3HA4YCHHE [TosiBieHME U pa3BUTHE OPTAHUYECKONU XUMHUU OPraHMYECKOM U HEOPraHUYECKOU XUMUH.
OpraHuYEeCcKOu Kak Hayku. [IpeaMer u 3agaum opraHu4eCcKoOu CpaBHUBATh OPraHUYECKHUE U
XUMUH XUMUHU. MeCTO U 3HaYeHUE OPraHUYeCKON XMMHUHU | HEOPTaHUYECKHE COEITMHEHUS.

B CUCTEME €CTECTBEHHBIX HayK. B3aumocBs3b Habnronats 1eMOHCTPUPYEMBIE ONBITH U
HEOPTAaHUYECKUX U OPraHMYECKUX BELIECTB. OIIUCHIBATH UX C IOMOLIBIO POJHOIO
JlemoHcTpanuu. Moenn opraHuuyecKuX MOJIEKYJ | A3bIKa U sI3bIKa XUMUHU

1 Pemenue 3agau | PemeHue pacueTHBIX 3a7a4 HA YCTaHOBJIEHHUE OcymecTBasATh pacyeTsl 10 ycTa- =
Ha bopMyI yriaeBoJopo10B MO 3JIEMEHTHOMY HOBJICHUIO (pOPMYII yTIEBOIOPOIOB 11O
YCTaHOBJICHUE COCTaBy U IO aHAJIU3Y NPOAYKTOB CrOpPaHUs 2JIEMEHTHOMY COCTaBY U 110 aHAIU3Y
bopmyn MPONYKTOB cropanus. Mcnonb3oBaTh
yIrJ1€BOJOPOIOB aJrOPUTMBI IPU PELIEHUHN 3aJa4

1 [IpuunHbI OcobeHHOCTH OopraHnydeckux BemecTB. [Ipudunnb 4,5
MHOT000pa3us MHOT000pa3usi OpraHUuYEeCKUX BEIIECTB.

OpPraHU4YECKUX Opranunueckue BelleCTBa B Ipupojae. yrie-
COEIMHEHU N POIHBIN CKEJET OPTaHUYECKON MOJEKYJIIbI, Er0
TUIBL: HUKJINYECKUe, anukianueckue. KapOo-
OOBACHATH NPUYUHBI MHOT000pa3us
IUKJINYECKHE U F€TEPOLUKINYECKUE CKEIIETHI.
KpaTtHocTh XxUMHUUECKOM CBA3U (BUJBI CBS3EH B opranmueckux semects. Habmonare
JIEMOHCTPUPYEMBIE ONBITHI U ONUCHIBATH
MOJIEKYJIaX OPraHNUYECKHUX BELIECTB: OJMHAPHBIE,
- . UX C MOMOUIbIO POJHOIO SI3bIKA U SA3bIKA
ABOHHbIE, TpoiiHbie). 3MeHeHune sHeprun MU
CBs3€H MEXJy aTOMaMu Yriepojaa npu
YBEJIWUYEHUHU KPAaTHOCTHU cBs3U. Hachlennsle u
HEHACBIIIEHHBIE COEIUHEHUS.
JemoHncTpanuu. Mojenan opraHu4ecKux
MOJIEKYJI

1 DJIeKTPOHHOE DJIEeKTPOHHOE CTPOECHUE U XUMHUYECKUE CBA3U XapakTepu30oBaTh 0COOCHHOCTH CTPOCHUS | 2,57
CTPOEHHUE U atoMa yriuepoaa. OCHOBHOE U BO30YX/CHHBIE atoma yriepoga. OnucsiBaTh HOPMaJIbHOE
XHMHYECKUE COCTOSIHUSI aTOMOB Ha IIPUMEPE Yriepoaa. 1 BO30YK/E€HHOE COCTOSIHUS aTOM

CBs3HM aToOMa

['ubpuau3anus aTOMHBIX OpOUTa- Jiei, €€ THUIBI

yTiiepojia U OTpa)kaTh UX rpaUUECKH.
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JUI OPTaHUYECKUX COCJIMHECHUM: Sps, sz, sp.

yriepoaa OnepupoBaTh MOHATHAMH «THOPUAU3ZALIUSL
O6pa3oBaHue a- U TC-CBsI3€H B MOJIEKYJIax opOuTanei», «sp3-r1/16pnzmzu/13aum1»,
OpraHu4eckux coeauHeHuul. Ilpocrpancreennoe <<Sp2-r1/16p1/1;[1/13au1/151», «Sp-rubpuan3anus
CTPOCHHUE OPraHUYECKUX COCNUHEHUNI ».
OnuceiBaTh OCHOBHBIE THIIBI
rubpuamu3anuy aToMa yriepoja.
OOBICHATHL MEXaHU3MBI 00pa30BaHUS
CHUTMa- U MU-CBSI3€H B MOJIEKYJIax
OPraHUYECKUX COCIUHEHUN
CrpykTypHas XUMHYECKOE CTPOEHHUE KaK MOPsIIOK DopMyJIHPOBATH OCHOBHBIE ITOJIOKEHHUS 125
TEOpHUs COCJMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO UX CTPYKTYPHOU TEOPUU OPTaHUYECKUX
OPraHMYeCKUX BaJIEHTHOCTU. OCHOBHBIE IIOJIOKEHUS TEOPUH BeniecTs. [IpencraBnare Bkaan O.
COEMHEHUN XMUMHMYECKOI0 CTPOEHUSI OPTaHUYECKUX Kekyue,
coequHenuit A. M. byrinepoBa. 3aBUCUMOCTh A. M. Bytneposa, B. B. MapkoBHuKoOBa,
CBOWCTB BELIECTB OT XUMHUUYECKOTO CTPOCHHUSA JI. IlonmHTa B pa3BUTHE OPraHUYECKOU
mMosekyn. CTpykTypHas ¢popmyia XHMUH.
OnepupoBaTh NOHITUSIMHU «BaJEHTHOCTbHY
U «CTEIEHb OKHUCIECHHUSY,
«XUMHYECKOE CTPOCHUE», KCTPYKTYypHas
dbopmymay.
MopenupoBaTh MOJIEKYJIBI HEKOTOPBIX
OPraHMYECKHUX BEIIECTB
CtpykTypHas N3omepus u usomepsl. CTpykTypHas u OnepupoBaTh NOHITUSIMH KU30MEPY, 5,7
u3omepus IIPOCTPAaHCTBEHHas uzomepus. Mzomepus «U30MEPUI».
yriIepoaHOTo ckenera. M3oMepus nomoxeHus. OnuceiBaTh NPOCTPAHCTBEHHYIO
MexxkiaccoBast uzomMepus CTPYKTYpPY U3Y4aeMBbIX BEIIECTB.
OtpaxaTh COCTaB U CTPOEHHE
OPraHUYECKUX COCAUHEHUM C IOMOIIBIO
CTPYKTYpHBIX popmys. XapakTepu3oBaTh
BHUJbl U30MEPUH
IIpocTpaHCcTBEeH- | BUabl mpocTpaHCTBEHHON H30MEPUH. OnepupoBaTh NOHATHAMU KU30MEDPY, 5,7

Has n3oMepust

Onruueckas H30MCpHUs. ACI/IMMCTpI/I‘{CCKI/Iﬁ aToOM

yriaepona. OnTuyeckue aHTUIIOIBI.
XupanbHOCTb. XUpajdbHble U aXUPAJbHBIE
MoJiekylnbl. ['eomeTpuueckas usomepus (yuc-,
Mpanc-u30Mepus)

«U30MEPUSI».
OnuceiBaTh NPOCTPAHCTBEHHYIO
CTPYKTYpPY M3y4aeMbIX BEUIECTB.
OTpaxaTh COCTaB U CTPOCHUE
OpPraHUYECKUX COCAMHEHUH C MOMOIIbIO
CTPYKTYpHBIX popmysn. XapakTepu3oBaTh
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BUJbI H30MCPUU

DIeKTPOHHBIE DIIEKTPOHHOE CTPOCHUE OPTAaHUYECKUX BEIIECTB. .| 97
OnepupoBaTh MOHATHSIMH «UHIYKTHBHBIH
3 dhexTr B B3auMHoe BiusiHME aTOMOB U T'PYIII aTOMOB. .
. apdexT», «Me3oMepHBIH d3PDHEeKT.
MOJIEKYyJIax OnextponHbie 3P PexThl. UHIYKTUBHBIN U
. XapakTepu3oBaTh 0COOCHHOCTH
OpPraHU4YEeCKUX Me3oMmepHbIi 3P dexTsl. [IpeacraBnenue o
. WHIYKTUBHOTO U ME30MepHOTro 3 PEeKTOB
COCJIMHEHUM pe3oHaHce
OcHOBHEIC KnaccudumnupoBats opraHuvecKue 5,7
Knaccudukanms opraHnyecKux BEIIECTB. .
KJIACCHI . COCJIMHEHHUS 110 CTPOCHHIO YTIepOTHOMN
OCHOBHBIC KJIACCHI OPTAHHUYECKUX COCTUHCHUN. .
OpPTaHUYECKUX [ENH U TUITY yTJIEPOI-yriIepoa- HOU
. [TpuHOUIB KIacCH(DUKANU OPTAaHHIECKUX
COCJIUHEHHUH. . CBSI3H.
COCJIUHEHHUH.
I'omosornuecku . KnaccudunupoBats mpou3BOHEIC
[TonsiTe 0 GYHKIIMOHAIBHOU TPYIIIE.
e . yTJIEBOJIOPOJOB 110 (DYHKIIMOHAIbHBIM
Kitaccugukamnus opraHu4eckux COCIMHECHUH 110
pSBI TpyIIIaMm.
GYHKIIMOHATBHBIM TpynmaM. ['omomorus.
O6001maTh 3HAHUS U JeTaTh BBIBOJIBI O
['omoutoru. 'omonoruyeckasi pa3HOCTb. o .
3aKOHOMEPHOCTSIX H3MECHEHUN CBOMCTB
I'omosornueckue psaabl
BEIICCTB B TOMOJIOTHYECKHUX PsIax
Homenknatypa | HoMmeHKIaTypa opraHMYeCKHX BEIICCTB. HaspiBaTh opraHnyeckue COCAUHCHHUS B 2,5,7
OPTaHUYECKUX MexayHapoaHas (CcucTeMaTudeckas) COOTBETCTBUH C NIPABUIIAMH
COCTMHCHU I HOMEHKJIATypa OpTaHHYECKHUX BEIIECTB U HomeHkIaTypbl OPAC u panmoHansHOU
NPUHLIUIB 00pa30BaHUs Ha3BaHUN OpTaHH- HOMEHKJIIATYPHI.
YeCKUX COeMHEHUN. PanimoHanmsHas HaxoauTh CHHOHUMBI TPHUBHAJbHBIX
HOMEHKJIaTypa Ha3BaHUM OPraHWYECKUX COCNMHEHUI
OcobeHHOCTH H JleMOHCTpUPOBATh MOHUMAHUE 5,7

KinaccupuKamus
OpPraHUYECKUX
peakuuii

Knaccuduxanus u o0coOEHHOCTH OpTaHUYECKUX
peaknuii. CmocoObl 3anuceit peakiuii B
oprannveckoi xumuu. Cxema U ypaBHEHHE.
VYcnoBus mpoBenenus peakiuii. Knaccupukanus
peaKI i OpraHuvYeCKUX BEUIECTB MO
CTPYKTYPHOMY MPU3HAKY: 3aMEIllEHHUE,
NpUCOECIUHEHHUE, OTIIENIEeHNE. PeakiinOHHbIE
neHTpol. [lepBoHavaibHbIE TOHSATHUS O TUIIAX U
MEXaHU3MaxX OpTaHUYECKUX PEaKInil.
['oMOIUTHYECKUI U TETEPOTUTHYECKUN pa3pbIB
KOBAJICHTHON XUMHWYECKOM CBSI3MU.
CBoOonHOpaaAuKaIbHBIH U HOHHBIM MEXaHU3MBbI
peakuuu. [lousTue o cBOOOTHOM pajauKae,
HyKJIeoduie u 3JeKTpoduie

0COOEHHOCTH MPOTEKAHUS OPTaHUUYECKUX
peakuuii B CpaBHEHHUH C
HEOPraHU4YECKUMHU.

3anuceiBaTh ypaBHEHUSI OPraHUYECKUX
peaknuii cnocobamu, MPUHATHIMU B
OpPraHUYECKON XUMUH.
KnaccudunupoBars peakuuu no
CTPYKTYpHOMY Npu3Haky. OnepupoBarthb
MOHSITHSAMU «CBOOOJHBIN paguKaly,
CHYKICOPUI», «ITEKTPOPUI.
OOBACHATH MPOTEKAHUE XUMHUUECKUX
peaKnuii MexXay OpraHu4eCKUMU
BEIIECTBAMHU, HCIIOJIB3YS 3HAHUS 00 UX
MexaHu3max. [Iporuo3upoBath
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BO3MOXXHOCTb MPOTEKAHUS XUMUYECKUX
peakuuii Ha OCHOBE 3HAHUK 00
3JIEKTPOHHOM CTPOCHUH BEIIECTB

1 OxucnurenpHo- | OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B OOBSICHATh, YTO HA3BIBAIOT OKUCICHHEM U | 2,5,7
BOCCTAaHOBUTEJb | OPTAaHUYECKON XUMUHU BOCCTAaHOBJIEHUEM B OpTaHUYECKOU
HbBIC PEAaKLIUHU B XHAMUH.
OpraHu4YecKoi CocTaBisiTh ypaBHEHUS! OKUCIUTEIbHO-
XUMUH BOCCTAaHOBUTEJIBHBIX
OpPraHMYEeCKUX peakl Uil ¢ TOMOUIbIO
METO/1a 3JEKTPOHHOTO OanaHca
1 O6o0maroiee 7
IIOBTOPEHUE 110 . CocTtaBisaTh 00001AI0IIHE CXEMBI.
Tene Pemienue 3aga4 1 BEINOJHEHNE YIPA)KHEHUH, OCYIIECTBAATD 103HABATENbHYIO
MO3BOJIAIONIMX CUCTEMAaTH3UPOBATH U 0000 TH
«OcHOBHBIE pediekcuio B OTHOLIEHUH COOCTBEHHBIX
HOHSTIS MOIy4EHHbIC SHAHUS 110 TeMeE «OcHOBHBIE OCTHKEHUI B IPOLECCe peleHus
. HNOHSATHUS OPTaHUYECKON XUMUU»
OpPraHU4YeCcKOMn y4eOHBIX U MO3HABAaTENbHbBIX 3a]1a4
XUMUH»
TEMA 3. YI'JIEBOJJOPOJIBI (26 gacoB)
1 Aunxansl. Ctpoe- Ha3zpiBaTh ajgkaHbl IO MEXIYHApOIHOU 2,5,1
HUE, AnkaHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE HOMEHKJIAType.
HOMEHKJIaTypa, | CTPOEHHUE MOJIEKYJIbl MeTaHa. [ ubpuamnzanus OOBACHATH IIEKTPOHHOE CTPOCHUE
u3oMepus, opburaineil aToMoB yriaepojaa. 'oMonoruueckuii | MoJeKyJs U3ydeHHbIX BemecTB. O6006marh
busnueckue psan u obmas popmyna ankaHoB. Cucremarude- | 3HaHUA U J1€J1aTh BBIBOJBI O
CBOMcCTBA CKasi HOMEHKJIaTypa aJIKaHOB U paJUKaJIOB. 3aKOHOMEPHOCTSIX U3MEHEHHUHN CBOMCTB B
N30Mepust yraepoaHOTO CKEJeTa alKaHOB. TOMOJIOTHYECKOM PAAY aJIKaHOB.
®u3nyeckre cBOMCTBA ajJKaHOB. 3aKOHOMEPHO- MopaenupoBaTh MOJIEKYJIBI U3YUYEHHBIX
CTHU U3MEHEHHUS (PU3UYECKUX CBOMCTB. KJ1aCCOB BELIECTB.
Hemoncrpanuu. CoctaBienue Mmojaeneit monekyn | HabnionaTe 1eMOHCTpUpPYEMbIE ONBITHI U
aJKaHOB OIUCHIBATh UX C OMOULIBIO POJHOTIO
A3bIKa U SI3BIKA XUMUH
1 XUMUYECKUE XHUMHUYECKUE CBOMCTBA AJIKAHOB: XapakTepu3oBaTh BakHEUIINE 5,7
CBOMcCTBA rajJloreHupoBaHue, HUTPOBAHUE, XHMHUUYECKHE CBOMCTBA aJIKaHOB.
aJKaHOB JETUAPUPOBAHUE, TEPMUUECKOE PA3I0KEHUE IIporuo3upoBaTh CBOMCTBA U3y4aeMBbIX

(muponu3), TOpeHrue Kak OJUH U3 OCHOBHBIX
MCTOYHHUKOB TEIJIa B TPOMBIIIJIIEHHOCTH U OBITY,
KaTaJUTHUYECKOE OKUCIECHUE, KPEKUHT KaK
CIOCOOBI MOJIYYEHHSI BAXKHEUIITUX COCNMHECHU B

BEIECTB HA OCHOBAHWHU TEOPUHU
XUMHUYECCKOTO CTpOGHI/ISI OpFaHI/I‘-ICCKI/IX
BenrecTB. MccimenoBaTrh CBOMCTBA
I/I3y‘-IaCMI:IX BCHICCTB.
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OpPraHU4YeCKOM CHHTE3€, U30MepU3alus KaK
Croco0 MoJiy4eHusi BBICOKOCOPTHOTO O€H3MHA.
MexaHu3M peakiiuu CBOOOIHOPAAUKATBHOTO
3aMelleHus (Ha npuMepe XJIOPUPOBAHUS
METaHa).

Hemounctpauuu. bpomupoBanue rekcana Ha
csery. 'openue merana. OTHOIIEHUE METaHa K
pacTBOpaM ImepMaHraHaTa Kajlusi U OpoMHOMI
BOJIE

[Iporuo3upoBaTh CBOMCTBA HEU3YUEHHBIX
BEILIECTB 10 AHAJIOTUU C U3YUYEHHBIMHU
BEIIECTBAMM TOTO K€ TOMOJOTUYECKOTO
psna.

Habnronath 1eMOHCTPUPYEMBIE OMBITHI U
OIMCBIBATh UX C MOMOIIbIO POJHOTO
SI3bIKA U SI3bIKA XUMUH

[Tonyuenue n CuHTeTHUYECKHE CIIOCOOBI MOTYyUYEHHS AIKAHOB. XapaKTepu3oBaTh NPOMBILITIECHHBIE U 2,57
IpUMEHEHUE MeTo/bl MOJIy4eHHs aJKAHOB U3 nabopaToOpHBIE CITOCOOBI MOJIYUEHHS
aJKaHOB aJKuiaragoreHu1oB (peakuus Bropua), aJKaHOB.

JIeKapOOKCHIIN- POBAHHEM COJIEH KapOOHOBBIX ComocTaBiIsATh XUMUYECKHE CBOMCTBA

KHUCJIOT U 3JIEKTPOJIHU30M PACTBOPOB COJIEH aJKaHOB ¢ 00JacTAMU NPUMEHEHUS

KapOOHOBBIX KHCIOT. HaxoxneHne ankaHoOB B

IIPUPOJE U NIPUMEHEHHUE AJKaHOB
Pemenue 3anay u | BeimonHenue ynpaxHeHui 1o Teme «AJIKaHb», Ha Hcnons30BaTh anropuT™Mel IPU PELIEHUN 7
BBITIOJIHEHHE COCTaBJICHUE YPABHEHUN peaKLuii, COOTBET- 3a1a4.
YIOPaXHEHUH 10 | CTBYIOIIMX 3aJaHHBIM CXE€MaM, COJIepKaIluM CocTaBnaTh ypaBHEHUS 110 3a/IaHHBIM CXeMaM
TeMe «AJIKaHb» | HEM3BECTHBIE BelllecTBa. Pemenue 3anau IIPEBPALEHUI

HassiBaTh MUKIOAIKAHEL 10 5,7

IlukmoankaHsbl

Huknoankansl. CTpO€HUE MOJIEKYII
nukiIoankanoB. O6mas ¢gopMmynia HUKIOATKAHOB.
Homenkmatypa nukioankanon. M3omepus
HUKJIO0AJIKAHOB: YIJIEPOJHOTO CKeleTa,
MEXKJaccoBas, MPOCTPAHCTBEHHAS (YUC-MPAHC-
n3zomepus). HanpsikeHHble U1 HEHANPSI)KEHHBIE
nukiabl. Cenuduka CBOWCTB IIUKJIOATKAHOB C
MaJbIM pa3MepoM IHUKJIa. XUMUUECKHE CBOUCTBA
MUKJIOMpPOTIaHa: TOPEHUE, PeakIuu
npucoequHeHus (TuApupoBaHue,
MPUCOETUHEHHUE TAJTOTEHOB,
rajJoreHOBOJOPOJ0OB, BOJbI) H IIUKJIOTEKCaHA:
TOpEeHHE, PeaKINU PaJuKaILHOTO 3aMeIICHUS
(xmopupoBanue, HutpoBanue). [lonyuenue
HUKJIOAJIKAHOB U3 aJKaHOB U JUTAJIOTEHAJIKAHOB

MEXJTyHapOJHOW HOMEHKJIAType.
XapakTepu3oBaTh BaKHEWIINE
XUMHYECKHE CBOMCTBA IMKIOAIKAHOB.
O0600mars 3HAHUS U JAeJaTh BHIBOBI O
3aKOHOMEPHOCTSAX U3MECHECHUIN CBOWCTB B
TOMOJIOTHYECKOM PSAY MUKIO0ATKAHOB.
[IporHo3upoBaTh CBOWCTBA HM3y4aeMBbIX
BCIIECTB Ha OCHOBaHUH TEOpUHU
XUMHYECKOTO CTPOCHHS OpTaHUYECKHUX
BemiecTB. [IporHo3mpoBaTh  CBOWCTBA
HEHU3YYEHHBIX BEHIECTB IO aHAJOTHHU C
M3YYCHHBIMU BEIIECTBAMHU TOTO K€
TOMOJIOTHYECKOTO psjia.
XapakTepu30oBaTh NPOMBINIJIICHHBIC U
nabopaToOpHBIE CITOCOOBI MOTyYSHUS
IIUKJIOATKAHOB.
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ConocTaBiiaTh XUMUYCCKHE CBOMCTBA
IOHUKJI0AaJIKaHOB C oOnacTIMu INPUMCHCHUSA

Ankensl. CTpoe- | AIKEeHBbl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE HaspiBaTh ajKeHbl IO MEXKIAYHAPOIHOMU 5,7

HUE, CTpOEHUE MOJIEKYJbI dTUNeHa. [ mbpuauzanus HOMEHKJIaType.

HOMEHKJIaTypa, | opOuTtaieil aToOMOB yriepoja, Curma- u nu- OOBICHATH JIIEKTPOHHOE CTPOCHUE

u3omepus, Cas3u. 'omonoruueckuit paa u obmas popmyna | MOJIEKYJI U3ydeHHBIX BemecTB. O6006maTh

busznyeckue ankeHoB. Homenknatypa ankenoB. M3omepus 3HAHUA U JeJIaTh BBIBOJIBI O

CBOWCTBA AJIKEHOB: YIJIEPOJHOIrO CKEeJeTa, MOJOKECHUS 3aKOHOMEPHOCTSAX U3MEHEHUIN CBOMCTB B
KpaTHOU CBSI3U, MPOCTPAHCTBEHHAS FOMOJIOTUYECKOM PSAY AJIKEHOB.
(reoMeTpuueckas U30Mepus, UIH YuUC-Mpauc- MoaenupoBaTh MOJIEKYJIbl U3YUYE€HHBIX
n3omepus), MexkinaccoBasi. Duzudeckue KJIaCCOB BEIIECTB
CBOWCTBA AJIKEHOB

[IpakTHueckas MoaenupoBaTh MOJEKYJIbI U3y4EHHBIX 4,578

pabora KJIaCCOB BEULIECTB.

Nel«H3rotoBie | CocTaBiieHHE MIAPOCTEPKHEBBIX MOJICICH Boigensats 0COOCHHOCTH CTPOCHHUS

HHUE MoJieneit MOJIEKYJI aJKaHOB, HUKJIOAJIKAHOB, AJIKEHOB, MOJIEKYJI U3YUEHHBIX KJIACCOB BEILIECTB

MOJIEK Y aJIKaJUEHOB, XJIOPAJIKaHOB

OpPraHUYEeCKUX

BEIIECTBY

XUMHYECKHE XUMHYECKHE CBOMCTBA aJlKeHOB. Peaknuu 5,7

CBOlMcCTBA 3IEKTPOPUIBLHOTO NPUCOECAUHEHUS KaK CI1OCO0

aJIKEHOB nojny4yeHus: pyHKIMOHAIBHBIX TPOU3BOIHBIX

yIJI€BOJOPOJ0OB: TUIAPUPOBAHUE,
raJJor€eHUpOBaHUE, THAPOTajore- HUpOBaHUE,
ruaparanus ankeHos. [IpaBuino MapkoBHUKOBA U
ero 00bsICHEHHE C TOUKH 3PEHUS dIEKTPOHHOMI
teopuu. PagukanbHoe npucoeJuHEeHUE
OpOMOBOJIOPO- /1a K aJKEHAM B IPUCYTCTBUHU
nepekucei. OKUCIEHUE aJIKEHOB: TOPEHUE,
OKHMCJIEHUE KHUCIOPOJOM B IIPUCYTCTBUU
xnopunoB naimnagus (1) u menu (11) (Bakep-
IpolLecc), OKUCIEHUE KUCIOPOIOM B
NPUCYTCTBUU cepedpa, OKUCIEHUE TOPSTUYUM
IOJIKMCJIIEHHBIM PacTBOPOM IE€pMaHraHaTa
KaJlus, OKMCJIEHHE NepMaHraHaToM Kanus (peak-
uus Baruepa). KauecTBeHHbIE peaKkIuu Ha
JNBOMHYIO CBA3b. JlemoHcTpanuu. [lonyuenue

XapakTepu3oBaTh BaKHEWIINE
XUMHUYECKHE CBONCTBA aJIKEHOB.
[Tporuo3upoBaTh CBOMCTBA U3yYaE€MbIX
BEUIECTB HA OCHOBAHUU TEOPHUU
XUMHUUYECKOTO CTPOCHUSI OPTaHUY€ECKUX
BEIIIECTB.

HccnenoBaTh CBOMCTBA U3yYaeMBbIX
BewecTB. [Iporno3upoBars cBOMCTBA
HEHM3YUYEHHBIX BEIIECTB MO aHAJIOTUHU

C U3YYEHHBIMH BEIIECTBAMHU TOTO

K€ ToMoJorn4eckoro psaaa. Habnwonate u
OINHCHIBATH J€EMOHCTPUPYEMBIE OIBITHI
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TUJIEHA peaKlUel AeruapaTaiuu dTaHoJa.
OTHomleHue TUIIEHA K pacTBOpaM IlepMaHraHara
Kayuus u OpomHo# Boje. ['opeHue sTuieHa

[Tonyuenue u [IpombinieHHBIE U Ja00paTOpHBIE CIOCOOBI XapakTepu3oBaTh NPOMBILIIEHHbBIE U 5,7
NpUMEHEHUE noJiyueHus ajnkeHoB. [lonydyeHnue aikeHOB U3 nabopaTopHbBIE CIIOCOOBI MOTYyISHUS
AJIKEHOB AJIKaHOB, CIIUPTOB, raJOr€HAIKAaHOB, IUTa0- AJIKEHOB.
reHankanoB. [IpaBuno 3aineBa. [lomumepusanus | ComocTaBisiTh XMMHUYECKHE CBOMCTBA
ankeHoB. [lonumepusanus Ha KataauzaTopax aJIKEHOB C 00JaCTSIMHU MPUMEHEHUS
Hurnepa—Harra. [lonusTunen kak
KPYIMHOTOHHAXXHBIA NPOAYKT XUMUUYECKOTO
npousBojacTBa. [I[puMeHeHne ajikeHOB (3TUIICH U
MIPOTIUJICH)
ITpakTrueckas [TonydyeHue 3TUIEHA U3 CMECU CEPHOM KUCIOTHI [IpoBOAMTH XUMHUUECKUI IKCTIEPUMEHT 10 | 45,7
pabora Ne 2. (koHII.) U 3TUJIOBOTO criupTa. B3aumoneiictue nojlydeHuto sTuiieHa. Habmronats u
«ITonyuenue ATUJIEHA ¢ OPOMHOM BOJIOM, TOJIKUCIECHHBIM OTMHUCHIBATH CAMOCTOSITEILHO MTPOBOJUMBIEC
3TUJIEHA U pacTBOpOM IepMaHraHarta kaaus. ['openue OIIBITHI C TOMOIIBIO POJHOTO S3bIKA U
M3YyUYEHUE ero ATUJICHA SI3BIKA
CBOWCTBY» XUMHHU.
CobnronaTh npaBuiia U NpUEMbI
6e30macHoil paboThl ¢ XUMUUYECKUMU
BelIeCTBaMH U J1a00paTOPHBIM
000py0BaHNEM
AnKagueHsl Ha3spiBaTh ankagueHsl MO MEXIyHA- 2,57

Anxanuensl. Knaccudukanus ankaJaneHoOB MO
B3aMMHOMY PACIOJ0KEHHIO KPATHBIX CBI3EH B
MoJiekyne. OCOOeHHOCTH IEKTPOHHOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS COMPSIKEHHBIX
ankanueHoB. O0mas ¢popmyna alKkagueHoB.
HomenknaTtypa u u3omepus ajqkaaueHOB.
du3uuecKkne CBOMCTBA AIKAJUEHOB.
XUMHYECKHE CBOMCTBA allKaJJUCHOB: pEaKIIUK
npucoennHeHus (THIpUpPOBaHUE,TaJIoOre-
HUPOBAHHUE), TOPCHUS U MOJUMEepU3anuu. 1,2- u
1,4-Ilpucoenunenue. [lonyuyenue ankaaueHOB.
Cunres Oyranuena u3 OyTaHa W dTaHoOJIA

pPOJHON HOMEHKJIAType.

OOBSICHATH 2JIEKTPOHHOE CTPOEHUE
MOJIEKYJI U3YYEHHBIX BEILECTB.
KnaccudunupoBath 1rueHOBBIC
yIJ1€BOJOPOBI.

XapakTepu30oBaTh BaKHEWIINE
¢dbu3znveckue U XuMHYECKUEe CBOMCTBA
aJIKaJIMEHOB.

[IporHo3upoBaTh CBOWCTBA U3Y4aEMbIX
BEIIECTB HA OCHOBAHUU TEOPUHU
XHMHUUYECKOT0 CTPOEHHUS OPraHU4Y€eCKUX
BEIIIECTB.

XapakTepu30BaTh MPOMBIIIJICHHBIE
criocoObl MOJIy4YEeHUs aJKaJueHOB
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[Tonumepusanus
Kayuyk. Pe3una

[MTonumepuzanus. Kayuyku. Brinan

C. B. JlebeneBa B moJly4yeHUE CHHTETUUECKOTO
kaydyyka. Bynkanuszanus kaydykoB. Pe3una.
MHuoroo0Opa3ue BUJ0B CHHTETUYECKUX KaydyKOB,
X CBOMCTBA U IPUMEHEHUE

XapaKTepu30BaTh NPOMBIIIJIEHHBIE U
71a00paTOPHBIC CIIOCOOBI MOJTYYCHUS
Kay4yKOB.

ConocTaBisiTh XUMHUYECKUE CBOWCTBA
aJKaIMEeHOB C 00JIACTSIMU IPUMEHEHUS

2,5,7,8

AJKUHEL. Ha3piBaTh ajJKMHBI IO MEXKAYHAPOIHOMN 5,7
AJKHUHBI. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE

Crtpoenue, HOMEHKJIaType.

CTpPOEHHUE MOJEKYJIbl aneTuiena. Sp-I'nbpuau-

HOMEHKJIaTypa, > OOBSACHATH JCKTPOHHOE CTPOCHUE
3amusi opOuTageil aTOMOB yriiepoja.

u30Mepus, . MOJIEKYJI U3Y4CeHHBIX BemecTB. O000maTh
I'oMonoruueckuii psa u obmas Gopmya

buzndeckue 3HAHUS U J€J1aTh BBIBOJBI O

N ankuHoB. HoMeHknaTypa ankuHoB. M3oMepus N N
CBOMCTBA 3aKOHOMEPHOCTSIX U3MEHCHUUN CBOWCTB B
AJIKMHOB: YTJIEPOJIHOTO CKeJIeTa, MOJOXKEHUS
N TOMOJIOTUYECKOM PSAAY aJKHUHOB.
KpPaTHOM CBSI3U, MEKKJIaccoBasi. Du3ndyeckue
N MopaenupoBaTh MOJIEKYJIBI U3YUECHHBIX
CBOMCTBA aIKUHOB
KJIAaCCOB BEIIECTB

XUMHUYECKHUE XUMHUYECKHE CBOMCTBA AJIKUHOB. Peaknuu XapakTepu3oBaTh BaKHEHUIINE 5,7

CBOICTBA MPUCOCTUHECHHS KaK CIIOCO0 MOJydeHUS XUMHUYECKHE CBOMCTBA AJIKUHOB.

AIKUHOB MOJIUMEPOB U APYTUX MOJE3HBIX MPOJTYKTOB. [Iporao3upoBaTh CBOMCTBA U3ydaeMbIX
I'mapupoBanue. Peaknuu npucoeIMHEHUS BEIIIECTB HA OCHOBAHUU TECOPUHU
raJloTeHOB,FaJIOT€HOBO/I0- POJIOB, BOJBI. XUMHYECKOTO CTPOCHUS OPTaHUYECKUX
TpuMepuszauus u AuMepu3anus alleTUiIeHa. BEIIECTB.

Peaknuu 3amenienus. [IporHo3upoBaTh CBOWCTBA HEM3YUYEHHBIX
KucnoTHeie cBOMiCTBa aJKMHOB C KOHIIEBOM BEIIECTB MO aHAJOTUHU

TpOWHOM CBA3BIO. AnleTusieHUabl. OKHUCIICHHE C U3YYEHHBIMHU BEIIECTBAMH TOTO KE
AJIKHHOB pacTBOPOM MEepMaHTaHaTa Kajaus. romMoJsiorndeckoro psjga. Hadonawonate u
I'openne anernnena. JleMmoHCTpanuu. OIMCBIBATH JEMOHCTPUPYEMBIE OIBITHI
[Tony4yeHue aneTuiIeHa THIPOJIU30M KapOua

kanpiusg. OTHONICHHUE alleTHIIeHA K pacTBOpaM

nepMaHraHaTa Kanus u OpoMHOU Bone. ['opeHue

areTuliieHa

[Tonyuenue u [TonydeHnue aneTusieHa MUPOJTU30M METaHA U XapaKkTepu30BaTh NPOMBIIIJIEHHBIE U 5,7,8

NpUMEHEHUE KapOuIHBIM MeTo10M. CHHTE3 aTKWHOB a60paTOpPHBIE CITOCOOBI MOJTYICHUS

AIKUHOB AIIKUJIMpOBAHUEM aneTuau0B. [IpumMenenue AJIKUHOB.
arneTusieHa. ['opeHue areTuiieHa Kak HCTOYHUK CormocTaBIsATh XUMHYECKHE CBOMCTBA
BBICOKOTEMIIEPATYPHOTO MJIAMEHHU JJIs CBAPKU U | aJJKUHOB C 00JIACTSIMH MPUMEHEHHUS
pe3Ku
METaJJIOB

Peurenue 3amgau 5,7

Brinmonnenue ynpaxxHeHUN M0 TeMaM «AJIKaHBI,

Hcnonp30BaTh aaropuTMbl Npu pelIeHUU
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U BBIITIOJTHCHHUC

«ANKEHBI», «AJTKWHBI» HAa COCTABJICHUE YpaBHE-

3ajad.

yIpaxHEeHU HUU peakuHi, COOTBETCTBYIOIIMUX 3aJaHHBIM CocTaBaiaTh ypaBHEHHUS 11O 3aJaHHBIM
o TeMaM cxeMaM, CoJeprKallluM HEU3BECTHHIC BEIECTBA. cxeMaM IpeBpalleHun
«AJKaHbBI», Pemenue 3agau
«AJIKCHEI,
«AJTKUHBI»
ApoMaTuueckue 5,7
yriaeBogopoabl. | ApeHsl. Mctopus oTKpbITHs O€H30a. Ha3spiBaTh apeHbl 10 TPUBHAIBHOU U
Crtpoenue CoBpeMeHHBIC MMPEJICTaBICHHUSA 00 JIEKTPOHHOM | MEXKJAYHApPOJIHOM HOMEHKJIATYpE.
OEH30JILHOTO U IPOCTPAHCTBEHHOM CTpOeHHU OeH307a. OOBICHATH 2JIIEKTPOHHOE CTPOCHUE
KOJIbIIA, OO6mas ¢popmyiia apeHoB. Mzomepus u MOJIEKYJI U3yUeHHBIX BemecTB. O000mare
HOMEHKJIaTypa, | HOMEHKJIaTrypa romoioroB 6en3oina. M3zomepus 3HAHUA U JeJIaTh BBIBOJIBI O
U30MeEpHUs, IHU3aMeIleHHBIX OEH30J10B Ha MPUMEpPE KCUJIO- 3aKOHOMEPHOCTSAX U3MEHEHUN CBOUCTB B
busznyeckue noB. dusznyeckue cBoiicTBa OeH301a FOMOJIOTUYECKOM PAAY apEeHOB
CBOMCTBA
XHUMUYECKUE XuMuuecKkne cBoricTBa OeH3osa. Peaknun XapaKTepu30BaTh BaKHEHUIIINE 5,7
CBOMCTBA 3aMenIeHUsI B 0CH30JILHOM sIIpe XUMHYECKHE CBOMCTBA apEHOB.
OeH3ona (31eKTpOoUIbHOE 3aMEIICHUE): [IporHo3upoBaTh CBOMCTBA U3y4aeMBbIX
U ero raJJoreHMupoBaHNe, HUTPOBAHUE, AJKUJIMPOBAHKE. | BEIIECTB HA OCHOBAHUM TEOPHUU
TOMOJIOTOB Peakuuu npucoenuHenus Kk 6enszony (ruapu- XUMHYECKOTO CTPOEHHUSI OPraHUYECKUX
poBaHue, TAJIOTEHUPOBaHUE(XJIOPUPOBAHUE HA BEIIECTB.
cBety)). Peaknus ropenus. OcoGeHHOCTH [IporHo3upoBaTh CBOMCTBA HEM3YUEHHBIX
XUMHYECKUX CBOMCTB aJIKUJIOEH30JI0B Ha BEIECTB MO aHAJOTUU C U3YUYCHHBIMHU
npuMepe Tosiyosna. B3auMHoe BIMsIHME aTOMOB B | BEIIECTBAMHU TOTO € FOMOJOTHYECKOTO
MoJieKyie Tonyoua. [IpaBuia opueHTanumn psna.
3aMeCTHUTEeNIEe B peakIusiX 3aMelleHUs. Habnronate 1 onuchIBaTh IEMOH-
XnopupoBaHue Tosryosna. OKucieHne CTPUPYEMBIE ONBITHI
anKuIOEeH30J0B PaCTBOPOM MEepMaHTaHaTa
kanus. ['asoreHnpoBanue aJlKuI0EH30JI0B B
0okoBYyI0 1enb. HurpoBanue HUTpoOEeH30Ma.
Hemonctpanuu. OTHOMEHNE O€H30a K
pacTBOpaM MepMaHTraHaTa KaJlus U OpOMHOM
BoJie. OKHMCIEeHUE TOIyO0JIa PACTBOPOM
repMaHraHata Kajaus
2,57

[Tonyuenue u
[IpUMEHEHUE
apeHOB

[Tonyuenue GeH307a U €TO0 TOMOJIOTOB.
[IpumeHeHnEe TOMOJOrOB OeH307a.
Hemouctpanuu. [Tonyyenue cruposa

XapakTepu30BaTh NPOMBIIUICHHBIC U
nabopaTopHBIE CIIOCOOBI MOJYyUEeHUS
apeHoB.

45



ﬂenonHMepnsauHeﬁ NOJIUCTHUPOJIa U UCIIBITAHUC
€ro OTHOLICHHUA K PaCTBOPY IN€pMaHraHaTa Kajusa

ComocTaBiIsATh XUMUYECKHUE CBOWCTBA
apeHoOB ¢ 00JaCTAMHU MPUMEHEHHUS.
Hab6mrogaTts 1 ONMCHIBATEH JEMOH-
CTPUPYEMBIC OIBITHI

I[Tpuponusie [IpupoaHbIE HCTOYHUKHU YIIEBOAOPOIO0B. XapaKTepu30BaTh OCHOBHBIE 2,5
UCTOYHUKU [IpupoaHbIii U MONYTHBIN HEPTAHON Ta3bl, UX HaIpaBJCHUS UCIOJb30BAHUS U
yTJIEBOJOPOJOB. | COCTaB M ucnoib3oBanue. HedTp kak cMech nepepaboTku HePTH, IPUPOJHOTO Ta3a U
[TepBuunas yraeBogoponoB. CoctaB HeTH U ee KaMEHHOTO yIJs
nepepaboTka nepepaborka. Heprenponykrel. [lepBuunas
yriaeBoJdopoaHo | mepepadborka HedTH. [leperonka nedru.
ro OxTtanoBoe uucio 0en3uHa. OxpaHa OKpyxKaro-
CBIPbS niei cpeasl npu HedTenepepaboTKe U
TpaHCHIOPTHPOBKE HehTenpoAyKTOoB. KaMeHHBIH
yroiab. KokcoBanue yrus. 'azuduxamus yris.
DKOJIOru4YecKue npoodaemMbl, BOSHUKAIOIINE TIPU
MCTIOJb30BAHUU YIS
B KaueCTBE TOILJIMBA
['nyboxkas Bropuunas (rnmy6okas) nepepaboTka HeDTH. OnepupoBaTh NOHATUSIMU «KPEKUHI», 2,5
nepepaboTka Kpexunr. Pudopmunr «uponus», «puGopmMuary. OOBACHITH
HepTH. OTJIMYHUS TEPMUYECKOTO KPEKHUHTa OT
Kpekunr, KaTaJIUTHYECKOTO. XapaKTepu30BaTh
puGOpMHUHT OCHOBHBIEC HAMpaBlIeHUS ry0OKOH
nepepaboTku HEPTH
['enetuueckas ['eneTuueckas cBA3b MEXIY pa3JIMUHBIMHU OnuceiBaTh TEHETUYECKHUE CBA3U MEKAY 2,5
CBSI3b MEXIY KJaccaMu yriieBojgopoaoB. KauecTBeHHBIE M3yYEHHBIMHU KJIACCAMH OPTaHHUYECKUX
pPa3JIUUYHBIMU peaKkUuu Ha HeNpeeJabHbI€ YTIIE€BOJOPO/IbI coequHeHuil. CoCcTaBisATh YpaBHEHHUS
KJlacCaMu peakuui, HITOCTPUPYIOIIHUX
yIJ1€BOJI0POI0B FeHETUYECKYIO CBS3b MEXY Pa3IMYHBIMU
YII€BOI0OPOIaMH.
CocTaBaaTh ypaBHEHUS peakI Uil MO
3aJlaHHOM CXeMe MpEeBpalleHNH,
coJieprKanieil HeM3BECTHBIE U YCIOBHUS
peakuui
['anorenonpous- | 'anoreHONpou3BOJHbBIE YIIE€BOJOPOI0B. Ha3zpiBaTh TamoreHONpoOn3BOIHBIE S
BOJHbBIE Peakuuu 3aMenienus rajoreHa Ha TUAPOKCHI, YII€BOJAOPOJIOB IO MEXKIYHAPOAHOM
YII€BOAOPOAOB | HUTPOTpyMNIy, HuaHorpynmy. JlelicTBue Ha rajgo- | HOMEHKJATYype.

TCHIIPOU3BOAHBIC BOJHOTO U CIIUPTOBOTO

OOBSICHATH DJIIEKTPOHHOE CTPOCHUE
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pactBopa menoun. CpaBHEHUE PEAKLIMOHHOMN
CIOCOOHOCTH AJIKUJI-, BUHUII-, GCHUI- U OCH3UJI-
rajoreHu0oB. Bzaumoneiicteue
JIUTAI0TeHAJIKAHOB C MAarHUEM U IIUHKOM.
[TonaTne 0 METANIOOPTAHUUECKUX COCTMHEHUSX.
Macnuiiopeanuueckue coeounenus. Peaxmues
I'punvapa. Vicionp30BaHUEe TaJOr€HIPOU3BOJIHBIX
B OBITY, TEXHUKE U B CUHTE3€

MOJIEKYJI U3Y4EeHHBIX BemecTB. O000maTh
3HAHUSA U JeJIaTh BBIBOJIBI O
3aKOHOMEPHOCTSAX U3MEHEHUU CBOMCTB B
FOMOJIOTUYECKOM PAAY
raJIOT€HONPOU3BOIHBIX yTIE€BOJI0OPOIOB.
XapaKTepu30BaTh BaKHEHUIIINE
XUMHUYECKUE CBOMCTBA TaJIOFE€HO-
MIPOU3BOJHBIX YIIIEBOJOPOJOB.
[IporHo3upoBaTh CBOMCTBA U3y4aEMBbIX
BEILIECTB HA OCHOBAHUU TEOPUHU
XUMHYECKOTO CTPOCHUS OPTaHUYECKUX
BEILECTB.

ComocTaBisiTh XUMUYECKHE CBOWCTBA
raJIOT€HONPOU3BOHBIX YTJIE€BOJLOPOJOB C
001aCTAMU IPUMEHEHUS

1 Oo0Oo0Omaroiiee CucremMaTu3upoBaTh U 00001aTH 5,7
MOBTOPEHUE 110 MOJIyYCHHBIC 3HAHUS O CTPOCHUH,
TeMe CocraBnenue GopMyJs U Ha3BaHUU CBOMCTBAX, MOJYYCHUU U MPUMCHECHUHU
«YTineBono- YTJIEBOJOPOJIOB, KX TOMOJIOTOB, U30MEPOB. YTJIEBOJOPOJIOB.
pPOIBI» 3aJaHus MO COCTaBICHUIO YpaBHEeHUM peaknuii ¢ | CocTaBaaTh 0000IAIONIHE CXEMBI.
y4acTHEM YTJICBOJOPOJIOB; PEaKIIUM, OnuchIBaTh TCHETUUYECKUE CBSA3H MEXKIY
UIITIOCTPUPYIONIUX TEHETUYECKYIO CBSI3h MEXKAY | M3yYEHHBIMH KJIacCaMU OpPTaHHUYECKUX
pa3IMIHBIMU KJIACCAMHU yTJIEBOJOPOJIOB COEIMHEHU M
1 KonTponpHas KouTpons 3Hanut mo teme «YTIeBOA0OPOIBI» OcymiecTBIsATh MO3HABATEIbHYIO 5,7
pabdota Ne 2 o pedaeKcuio B OTHOIIEHUU COOCTBEHHBIX
TeMe «YTIeBO- JTOCTHXCHUH B MPOIIECCE PEIICHUS
TOPOJIBI» y4eOHBIX W MTO3HABATEILHBIX 3a/1a4
TEMA 4. KUCJIOPOJACOAEPXAIIIME OPTAHUMYECKUWE COEJIMHEHMS (18 wacoB)
1 2,5,7

Cnuptsl

Crnuptsel. Knaccudukanus, HOMEHKIAaTypa U
U30MEpHA COIUPTOB. ['OMOTOTUYECKUH P U
obmas ¢popMylia mpeaebHBIX 0JTHOATOMHBIX
cnupToB. Du3nueckue cBOKWCTBA MPEAEIbHBIX
OJITHOATOMHBIX CIIUPTOB. BojgopoaHas cBsI3b
MEXKJY MOJIEKYJIAaMU U €€ BIUSHUE Ha
dbu3nyeckne cBOMCTBA CITUPTOB.
DU3KM0I0THYECKOe JEHCTBUE MEeTaHoJIa U
ATaHOJIa HAa OpPTAaHU3M YEJIOBEKA.

Ha3piBaTh CIUPTHI MO MEXAYHAPOAHOM
HOMEHKJIAType.

OOBACHATH JIIEKTPOHHOE CTPOCHUE
MOJIEKYJT U3y4eHHBIX BemecTB. O000mars
3HAHUS U JeNaTh BBIBOJIBI O
3aKOHOMEPHOCTAX U3MEHEHUM
(U3MYECKUX CBOHCTB B TOMOJIOTHYECKOM
psAly cIUpTOB. XapaKkTepru3oBaTh
MPOMBINIICHHBIE U 1a00paTOpHBIE
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[IpombinIeHHBIN cUHTE3 MeTaHoa. [lonyuenue
9TaHoJIa: peakuus OpoKEHUs TITIOKO3bI,
rujparauus 3TuieHa. [[pumeHeHue metanomna u
3TaHoJa

CIOCOOBI MOJIYYeHUS CIIUPTOB U UX
NpUMeHeHue. XapakTepu3oBaTh
(dbu3nosornuecKkoe aecTBUE MeTaHoIa U
9TaHOJIa Ha OPTaHU3M YeJOBEeKa

XUMHYECKHE XUMHYECKHE CBOMCTBA CIIUPTOB: KUCIOTHEIC . 4,57
N N N XapaKTepu30BaTh BaKHEUIIUE
CBOMcCTBaA CBOMcCTBA (B3aUMOJIEHICTBUE C HATPUEM KakK .
XHMHUUYECKHE CBOHCTBA CIUPTOB U
CIIMPTOB croco0 yCTaHOBJIEHHS HAJTUYUS TUIPOKCO-
. MPOCTHIX dPUPOB.
CPYIIIBI); pEaKIUU 3aMeIIeHUs TUIPOKCUIbHON .
[Iporuo3upoBaTh CBOMCTBA U3y4aeMBbIX
IPYNIBI HAa TAJOTeH KaK CIoco0 MoJlydyeHus
. BEIIECTB HA OCHOBAHUHU TCOPHUHU
pacTBOpUTENECH; MEXKMOJIEKYJISIpHAS U BHYTPH-
XHMHUUYECKOTO CTPOEHHS OPTaHUYECKUX
MOJIEKYJIsIpHas Aeruaparanus; oopasoBaHue BeIIECTB
CIIOKHBIX 3(PUPOB C HEOPTAHUUECKUMU U .
[Iporuo3upoBaTh CBOWCTBA HEM3yUYECHHBIX
OpPTaHWYECKHUMH KHCIOTaMH; TOPEHUE; OKUCIIE-
BEUIECTB 10 aHAJIOTHUHU C
Hue okcugoM menu (II), mogkucieH HbIM
. M3YYECHHBIMU BEIIECTBAMU TOTO K€
pacTBOpOM IepMaHTaHaTa Kallusi, XpOMOBOH
romojorudyeckoro psjga. ConocrapisiTh
CMECHIO; peaKIMU yTIeBOJOPOAHOTO pajguKana. .
XHMHUUYECKUE CBOMCTBA CIUPTOB C
AnkoroysTel. 'uaponus, ankuimpoBaHue
00acTAMU IPUMEHEHUS.
(cuHTE3 MpOoCThIX 3(pupoB no BunesiMcony). 9
HccnenoBaTh CBOMCTBA U3YYaeMbIX
[TpocTeie 2¢upBl KaK U30MEPHI MPEIEITbHBIX BelleCTh
OJTHOATOMHBIX cUpTOB. CpaBHEHUE UX o
. HaOnronate 1eMOHCTpUpPYEMBIE U
$U3UIECKNX U XUMUUECKHX CBOWCTB CO
CaMOCTOSITETLHO TTPOBOIUMBIE
cnupTamu. Peaknus pacuienieHus mpoCcThIX ONIBIThI
3(pupoB NOTOBOIOPOIOM.
up p . HaOnronath u OMUCHIBAaTh XUMHYECKHE
JemoHcTpanuu. BzaumonaeiicTBue HaTpus ¢
peaKuuu ¢ TOMOIIbIO POJHOTO
sTaHoJ0M. OKHCIEHUE 3TaHOJIa OKCHUA0M MEIH
. SA3bIKA U S3bIKa XUMHHU.
(IT). T'openue stanona. BzaumonaencTaue sarpedr-
. . CoOnroaaTh NpaBuia U NPUEMBI
OyTHUIJIOBOTO CIIUPTA C COJITHON KUCIOTOI. .
0e30macHO# pabOThl ¢ XUMHYECKUMH
HNonodpopmuas peakius.
g . BEIIECTBAMH U JIaOOPaTOPHBIM
Jlabopamopnuiii oneim 5. Ceoticmea 2muniogozo
000opynoBaHUEM
cnupma
[IpakTnyeckas [Tonyuenue 6poMdTaHa U3 dTaHoJIa U OpoMuaa [IpoBOIUTH XUMUUECKUH IKCTIEPUMEHT TIO | 47
pabora Ne 3. HaTpHUs nonydeHuro 6pomdtana. Habnogars u
«ITonyuenue OTIMCHIBATh CAMOCTOSTEIBHO MPOBOINMEBIE
OpomaTaHa» OTBITHI C MOMOIIIBIO POJHOTO SI3bIKA U

A3bIKa
XUMUH.
CobnroaTh npaBuia U NPUEMBI
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0e30macHO# pabOThl ¢ XUMHYCCKUMH
BEIICCTBAMH U JIaOOPATOPHBIM
000py0BaHUEM

MuoroatoMHbIe
CITUPTHI

MHoTroaTOMHBIE CIIUPTHI. DTUICHTIUKOIb U
TIUIEPUH KaK MPEICTaBUTEIH MpeaelIbHBIX
MHOTOQTOMHBIX CIIUPTOB, UX (PU3UUECKUE U
XuMHUYecKkue cBoricTBa. KauecTBeHHas peakuus
Ha MHOTOQTOMHBIE CIIUPTHI U €€ MPUMEHEHHUE s
pacro3HaBaHUS TIHIEPUHA B COCTABE
KOCMeTHYeCcKuX cpeactB. CHHTE3 qUOKCcaHa U3
THJICHTIIMKOJSA. TOKCHYHOCTh dTHJICHTIIHKOJIS.
[IpakTuueckoe MpUMEHEHHE ITUICHTIUKOIS U
rnunepuna. Jlabopamopnuiii onvim 6. Ceoticmea
enuyepuna

Ha3piBaTh MHOTOATOMHBIE CIIUPTHI IO
TPUBHATBHOU U MEXYHAPOIHOMU
HOMEHKJIaType.

OOBICHATH JIICKTPOHHOE CTPOCHUE
MOJIEKYJI U3YUCHHBIX BEIIECTB.
XapakTepu3oBaTh BaKHEUIINE
XUMHYECKHE CBOMCTBA MHOTOATOMHBIX
CIIUPTOB.

[IporHo3upoBaTh CBOMCTBA M3y4aeMbIX
BEIIECTB HA OCHOBAHHUU TCOPUH
XUMHYECKOTO CTPOCHHUS OPraHHYECKUX
BEIIECTB.

ComnocTaBJIsATh XUMHUYECKHE CBOMCTBA
MHOTOATOMHBIX CIIHPTOB C 00JIaCTAMU
MIpUMEHEHUS.

HaGnronats caMmocTOATEIBHO
MIPOBOJAUMBIC OITBITHI.

HabnronaTh 1 OMUCHIBATh XUMUYECKHE
peaKIuu ¢ MTOMOIIBI0 POJHOTO

SI3bIKA U SI3bIKA XUMHHU.
NnentuduumpoBaTh MHOTOATOMHBIE
CITUPTHI ¢ TOMOTIHIO Ka4eCTBCHHBIX
peakuuu.

Cob6nroaTh MpaBuia U MPUEMBI
0e30macHoil paboThl ¢ XUMUUYECKUMU
BelIeCTBaMH U J1a00paTOPHBIM
000py0BaHNEM

4,7

denonl

®enonbl. CTpoeHHEe, H30MEPUS U HOMEHKJIATypa
dbeHonoB. BzauMHoe BIUsHHE aTOMOB B
MoJiekyie penona. usnueckue U XMUMHUYECKHUE
cBoiicTBa (peHosa u kpe30a0B. KucnoTHsie
cBOMcTBa (PEHOJIOB B CPAaBHEHHUH CO CIIUPTAMHU:
peakuuu ¢ HaTpUeM, TUAPOKCUIOM HATPHUS.
Peaknuu 3ameniennsi B 6€H30JbHOM KOJIbIIE

Ha3zpiBaTh deHOIBI O MEXAYHAPOIHOM
HOMEHKJIaType.

OOBACHATH 2JIIEKTPOHHOE CTPOCHUE
MOJIEKYJI U3YYEHHBIX BEIECTB.
OnpenensaTs BIMSHAE HA PEAKIHOHHYIO
CIIOCOOHOCTB (peHOJIa P-T-CO- MPSIKECHUS.
XapaKTepu30BaTh BaKHEHUIIINE

45,7
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(ranorenupoBanue (OpoMHUpOBaHUE),
HuTpoBaHue). OkucieHune GeHoIOB.
KauecTBeHHble peaknuu Ha ¢peHon. [lonydenue
denoina. [Ipumenenue penona. Jlabopamopruiii
onvim 7. Ceoticmea ¢enona

¢bu3znveckue 1 XuMHYECKHUE CBOMCTBA
(dheHooB.

[Iporuo3upoBaTh CBOWCTBA U3Yy4aeMbIX
BEIICCTB HA OCHOBAHWHU TCOPHUHU
XUMHYECKOTO CTPOCHUS OPTaHUYECKUX
BEIICCTB.

ComocTaBisiTh XUMUYECKHE CBOICTBA
(heHoI0B ¢ 007aCTAMHU IPUMEHCHUS.
HccnenoBaTth cBOMCTBA U3y4aeMbIX
BEIICCTB.

Habnrogats caMoCTOSATENbHO
MPOBOJIMMBIC OIIBITHI.

Habnronats U OmuChHBaTh XUMHYECKHE
pEaKIu ¢ TOMOIIBIO POTHOTO

SA3bIKA U S3bIKa XUMHHU.
NnentudunupoBats GEHOIBI C MOMOIIBIO
KaueCcTBEHHBIX peakuuid. CoOitoaaTh
NpaBuiia ¥ PpUEMbl 0€30MacHON paboThI C
XUMHYECKUMH BEIIECTBAMU U
1a00paTOpHBIM 000PYIOBAHHUEM.
Cob6nroaaTh npaBuiia YKOJIOTHIECKOU
6e3omacHOCTH Npu pabote ¢
(deHoscomepKANMMHI MaTeprUaIaMu

Pemenue 3anau | BeimosiHeHue ynpaxaeHuid mo reme « COUpThl U BrisgBasTh B3auMHOC BIUSHHE 7
7 BBITTOJTHEHHUE (dbeHoJIbl», Ha COCTaBIICHWE YPABHEHUHN peakiuii, | aTOMOB B MOJIEKYJIaX OpPTaHUUYECKUX
YOPaXHEHUW MO | COOTBETCTBYIOUIMX 3aJaHHBIM CXE€MaM, COCIMHEHU! HAa IPUMEPE CPABHEHUS
teme «CrnupThl coJlep KaliuM HEeU3BECTHBIE BellecTBa. Pemenune | cBoiicTB OeH3o0ua, ¢eHoa,
U (PEHOTBI» 3ajau anudaTUIeCcKOro CIupTa.
HNcnonb30BaTh anrOpuTMbI IPHU PELIEHUH
3ajad.
CocTaBiaTh ypaBHEHHS MO 3aJaHHBIM
CXEMaM NpEBPALICHUN
Kap6ouunsusie | KapOoHuIbHBIE COCTUHEHUS. ATTBECTUIBI U Ha3zwiBaTh KapOOHMIBHBIC COSTUHEHHUS 1O | 9.7
COCTMHEHHUS KETOHBI. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE TPUBHAIBHON U MEXIYHAPOJHOU
HOMEHKJIaTypa, | CTpO€HHE KapOOHUJILHOW T'PYIIBI, €€ MOJIsP - HOMEHKJIAType.

U30MEpPUsl, peak-
UH

HOCTh M IMoJisgpu3yemMocTh. Knaccudukanus
AJIBJIETUIOB U KETOHOB. CTpOE€HHE NPEIETbHBIX

OOBICHATH DJIIEKTPOHHOE CTPOCHUE
MOJIEKYJT M3y4eHHBIX BemecTB. O000mars
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NPUCOEUHEHUS | albJAeTrHI0B. ['OMOJIOTHUUECKUH Psijl, HOMEHKJIA- 3HAHUS U J€JIaTh BBIBOJBI O
Typa, U30Mepus NpeIeIbHbBIX aJlbJIETHI0B. 3aKOHOMEPHOCTSIX U3MEHEHUUN CBOWCTB B
CtpoeHne MOJIEKYJIbl alleToHa. ['OMOJTOrHYEeCKUM | TOMOJIOTHUYECKOM PSIy albJAeTUI0B U
psiJl, HOMEHKJIaTypa U U30MEPUs KETOHOB. KETOHOB. XapaKTepU30BaTh BaXKHEHIINE
OOmast popmyaa npeaeabHbIX ajlbIeTHUI0B U XUMHUUYECKUE CBOMCTBA KapOOHMIbHBIX
KeTOHOB. PU3NUYECKHE CBOMCTBA COCJIMHEHHUH.
dbopmanbaeruaa, aneTaibIeruaa, aieToHa. CpaBHHUBATh PEAKIIMOHHYIO CIIOCOOHOCTH
Tlonamue o kemo-enonbHOU maymomepuu aJIbJICTUJIOB U KETOHOB B peaKIUIX
KapOOHUNbHBIX coeOuHenull. XMMUYEeCKHUE CBOMCTBA | MPUCOCAUHEHU. Onepuposams nousmuem
NpeesbHBIX allbJIETH0B U KETOHOB. Peakuuu «Kemo-eHOIbHAsL MAYMoMepUusi»
NPUCOEIUHEHUS BOJbI, CIUPTOB, IUAHOBOIOPOIa
U runpocyibdura Hatpus. CpaBHEHUE
PEAKIIMOHHOHN CITOCOOHOCTH albJCTUIOB U
KETOHOB B pEaKIUIX NPUCOCIUHCHUS
XUMHUYECKHE CBOMCTBA NPEAEIbHBIX albJerUI0B | XapaKTepU30BaTh BAKHENIINE 5,7
W KETOHOB. Peaknuu 3aMelieHns aTOMOB XUMHUYECKHUE CBOKWCTBA KapOOHUIIb-
BOJAOpPOAA TIPpHU HBIX COCIMHEHUH.
a-yrjiepoJHOM aTOME Ha TraJioreH. [Iporuo3upoBath CBOKWCTBA U3y4YaB-
[Monumepuzanus popmanbaeruia u MBIX BEIIECTB HA OCHOBAHUH TEOPHUH
aretanpaeruaa. CUHTE3 CIIUPTOB XUMHUYECKOTO CTPOCHUS OpraHnye-
B3aUMOJICHCTBUEM KapOOHUIBbHBIX CKUX BEIIECTB.
COEJMHEHUMN C peakTuBOM ['pu- Hccnenosates CBOKCTBA N3y4aeMbIX
Hbsipa. OKucieHne KapOOHUIbHBIX BEILIECTB.
coequHeHni. OCOOEHHOCTH peak- Habmonate neMoHCcTpUpyeMble
MU OKUCJeHus aneTtoHa. CpaBHe- Y CaMOCTOSITEJIBHO MTPOBOIUMBIC
HUC OKHCICHUS allbJACTUI0B U OIIBITHI.
keToHOB. ['mapupoBanue. Boccra- ComnocTaBisiTh XUMHUYECKHE CBOM-
HOBJICHHE KapOOHMILHBIX COCTMHCHUN B CTBa KapOOHWIBHBIX COCTMHEHUN
ciupThl. KauecTBeHHBIC peaKIMy HA ¢ 00JacTsIMU TPUMEHCHHUS.
ANIBJICTUIHYIO TPYIITY HaOmronaTh 1 ONIUCEIBATH XMMUYE-
(peakuus «cepeOpsHOTO 3epKanay, CKH€ PEaKIINH C TIOMOIIBIO0 POTHOTO
XHUMUYECKHUE B3aMMOJIEHCTBUE C TUAPOKCHIOM SI3BIKA M S3bIKA XMMUH.
CcBOMcCTBA U menu (I1)). Ocobennoctu dhopmanbaeruaa. NnentudummpoBats ambaeruibl
METO bl [TonydeHue npeaenbHbIX albAeTHU/I0B: MIOMOIIIbIO KAUE€CTBEHHBIX PEAKIUH.
MOJYyYECHUSI OKHCJIEHUE CITUPTOB, ColmronaTh IpaBUIa U MPUEMBI
KapOOHMIBHBIX ruapaTtanus ameTuineHa (peakius 0e30MmacHoi paboThl ¢ XUMHYECKHU-
COCIMHEHUHU KydepoBa), okMCIeHHUEM dTUIICHA MH BEIIIECTBAMH M JIA0OPATOPHBIM
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KHCJIOPOJIOM B IPUCYTCTBUU XJIOpUPHUIA
nannanus (II). [lonydeHue aneToHa OKMCIEHUEM
MpoIaHoJa-2 U Pa3I0KEHUEM KalbIIMeBOW HIIU
0apueBOil COIM YKCYCHOW KHCIIOTHI.
ToxkcuyHOCTh anpAeruaoB. BaxHeimue
NpEeACTaBUTENH albJEeTUI0B U KETOHOB:
dbopmanbaerua, YKCYCHbIA alnbJeru/l, alleTOH
UX MPAaKTUYECKOE UCIOJIb30BaHUE.
Hemonctpanuu. OnpeneneHue aabAerugoB Npu
MIOMOIIM Ka4ueCTBEHHBbIX peakuuii. OkucieHue
allbJIETUI0B IEPMaHTaHATOM KaJusl.
Jlabopamopnuvtii oneim 8. Ceoticmea ¢popmanuna

o0opymoBaHueM

[IpoBOAMTH XUMHUUECKUN IKCIIEPUMEHT IO | 45
noJiydeHuto anetona. Habnwonate u
OIUCHIBATh CAMOCTOSTEIbHO IPOBOJAUMBIE
OIIBITHI C TOMOILBIO POJAHOTO fA3bIKA U
sI3BIKA
XUMHHU.
[IpakTnueckas CobnroaTh npaBuiia U NpUEMbI
pabora Ne 4. [Tonyuenune aneroHa u3 anerara Kajablus U 6e3omacHO paboOThl ¢ XUMHUYECKUMU
«ITonyuenue U3y4YE€HHUE ero CBOICTB BelIeCTBAaMH U J1a00paTOPHBIM
alleTOHa» obopyoBaHHEM
Kap6onoBsie kuciaotel. CTpoeHUE MpeieabHbIX Ha3spiBaTh KapOOHOBBIE KUCIOTHI IO 4,5
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIOT. TPUBHAJIBHONW U MEXIYHApPOIHON
Knaccuduxanus, uzomepus 1 HOMEHKJIaTypa HOMEHKJIaType.
KapOOHOBBIX KUCIIOT. DJIEKTPOHHOE U OOBACHATH 2JIEKTPOHHOE CTPOCHUE
MPOCTPAHCTBEHHOE CTPOEHHE KapOOKCUIIBHOM MOJIEKYJI U3Y4eHHBbIX BemecTB. O000maTh
rpynnsl. 'oMonorunueckuit psa u oOmas 3HAHUS U JeJIaTh BBIBOJIBI O
dbopmyna npeaenbHbIX 0JHOOCHOBHBIX 3aKOHOMEPHOCTSIX U3MEHEHHUH CBOMCTB B
KapOOHOBBIX KHCIOT. PU3nUEecCKHe CBOHCTBA TOMOJIOTHYECKOM Py KapOOHOBBIX
npeaeabHbIX OJJTHOOCHOBHBIX KapOOHOBBIX KUCJIOT. XapakTepu30BaTh BaxkHeHIue
KHUCJIOT Ha IPUMEPE MyPaBbUHON, YKCYCHOMH, XUMHYECKHE CBOMCTBA KapOOHOBBIX
MPONMOHOBOM, NAJIbLMUTUHOBON U CTEAPHUHOBOM KHCJIOT.
KucioT. BogopoaHslie cBs3u, acconuanus OOBACHATH U3MEHEHHUE CUJIBI KAPOOHOBBIX
KapOOHOBBIX KUCJIOT. XUMUUYECKHE CBOMCTBA KHCJIOT IIPU BBEJIEHUU JOHOPHBIX U
KapbonoBsie npeebHbIX OJHOOCHOBHBIX KapOOHOBBIX aKLENTOPHBIX 3aMECTUTENEH.
KHCJIOTBI kuciaoT. KuciaorHeie cBoiicTBa (M3MEHEHUE [Tporno3upoBaTh CBOMCTBA U3yYaE€MbIX
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OKPAacKU UHIUKATOPOB, PEAKLUU C AKTUBHBIMHU
METaJlJIaMH, OCHOBHBIMHM OKCHIAMH,
OCHOBAHHUSMHU, coyisiMu ). I3MeHeHHue Cuibl
KapOOHOBBIX KHCJIOT IIPU BBEAECHUHU JOHOPHBIX U
aKIENTOPHBIX 3amMecTuTenel. Bzaumonencreue
KapOOHOBBIX KUCJIOT CO CIUPTaMM (peakuus
sTepuUKaun), 00paTUMOCTh pPEaKIUH,
MeXaHusMm peakyuu smepugpuxayuu.
['anorenupoBaHue KapOOHOBBIX KHCJIOT B
60koBYyI0 11e11b. OCOOEHHOCTH XMMUUYECKHUX
CBOMCTB MypaBbUHOU KUCHOTHI. [lonyuenue
peJelIbHbIX OJHOOCHOBHBIX KapOOHOBBIX
KHUCJIOT: OKMCIIEHUE allbJIETUI0B, OKUCIECHHUE
NEPBUYHBIX CIIUPTOB, OKUCICHUE AJIKAHOB U
AJIKEHOB, TUAPOJIN30M T€MUHAIbHBIX
TpuraigoreHu10B. ITonyuenne MypaBpuHOU U
YKCYCHOM KHCJIOT B IPOMBIIIJIIEHHOCTH.
IIpumeHeHne MypaBbUHOU U YKCYCHOW KHUCJIOT.
Bricmiue npenenbHble KapOOHOBBIE KHUCIOTHI.
JlabopaTopHblii onbIT 9. CBOMCTBA YKCYCHOM
KHCJIOTBI

BEIIECTB HA OCHOBAHHUHU TCOPUH
XUMHYECKOTO CTPOCHHS OPraHHYECKUX
BEIICCTB.

HccnenoBaTh CBOMCTBA H3yYaeMbIX
BEIICCTB.

ComnocTaBiIsAITh XUMUYECKHE CBOMCTBA
KapOOHOBBIX KHCIJIOT C 00JIaCTAMU
npuMmeHeHus. HaGa0aaTh 1 ONMUCHIBATH
CaMOCTOSITEIbHO MPOBOIUMEIC
XUMHYECKHE PEAKIIUH C TTOMOIIHIO
POJTHOTO S3bIKA M S3bIKA XUMUH.
Cob6aro1aTh MpaBuiia U MPUEMBbI
0e3o0macHo# paboThl ¢ XUMUUYECKUMU
BEIIECTBAMH M J1aOOPATOPHBIM
00opynoBaHUEM

Pewenue 3anau 7
Y BBITIOJIHEHHUE Brimonnenue ynpaxuenuit mo reme «KapOonwunbpHbie | Mcnosib30BaTh alrOpuTMbI IPU PEIICHUN
YOPAKHEHHUI 0 | COEIMHEHHUSI», HA COCTABJICHUE YPaBHEHUN peakluii, | 3aaad.

teme «Kapbo- COOTBETCTBYIOILIMX 33JaHHBIM cXeMaM, cogepxaiiuM | CocTaBiATh ypaBHEHUS IO 3a/1aHHBIM CXeMaM
HUJIbHBIE HEU3BECTHBIE BellecTBa. Pemienue 3aqau MIPEBpALLEHUI

COETMHEHUS»

[IpakTuueckas [TonyuyeHue yKCYCHOW KHUCIIOTHI U U3YyUECHHE €€ [IpoBOAMTH XUMUUECKUN IKCTIEPUMEHT 10 | 45,7
pabota Ne5 CBOMCTB MMOJIYYE€HUI0 YKCYCHOUM KHCIIOTHI U
«ITonyuenue M3Yy4eHUIO ee cBoWcTB. Habmtonate u
YKCYCHOM OIMUCHIBATh CAMOCTOSATEIBHO MPOBOIUMBIE
KHUCIIOTHI U OIBITHI C TOMOUIBIO POJHOTO SA3BIKA U
HU3yUYEHHE €€ SI3bIKA XUMUMU.

CBOWCTB» CobntoaTh mpaBuiia U MPUEMBI

0e30macHO# paboOThl ¢ XUMHYECKUMH
BEIIECTBAMH U JIaOOPaTOPHBIM
000pynOoBaHUEM
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OyHKIMOHANbH | OYHKIMOHAIBHBIE IPOU3BOTHBIE KAPOOHOBBIX 4,5
13(S KUCIIOT. XJIOPAHTUIPUIBI U AaHTUAPU I OOBACHATH 2IEKTPOHHOE CTPOCHUE
IPOU3BOJIHbBIE KapOOHOBBIX KUCIIOT: HOYUeHUe, SUOPOTIU3. MOJIEKYJI U3YUYEHHBIX BEILECTB.
KapOOHOBBIX [TonyueHue CIOXHBIX 3QUPOB ¢ XapaKkTepu30BaTh BaXXHEHIINE
KHUCIIOT MCI0Jb30BaHUEM XJIOPAH- TUAPUAOB U XUMHUUYECKHE CBOWCTBA QYHKIIMOHATBHBIX
AHTUIPUA0B KUCIOT. CaoxKHbBIE dDUPBI. MPOU3BOJIHBIX KAPOOHOBBIX KUCIIOT.
CtpoeHue, HOMEHKJIATypa U U30oMepus cloXHbIX | CpaBHUBaTh (GU3MYECKUE CBOWCTBA U
3¢gupoB. Crnoxusie 3¢pUpPbl KaK U30MEPbI PEaKIIUOHHYIO CIOCOOHOCTH CIOXKHBIX
KapOOHOBBIX KHCJIOT (MEXKIIaccoBasi H30Mepus). | 3QUPOB U H30MEPHBIX UM KapOOHOBBIX
CpaBHeHHE PU3UUECKUX CBOUCTB U kucyoT. [Iporao3upoBath cBOMCTBA
pPEaKIMOHHOW CIOCOOHOCTH CIOKHBIX 3(UPOB U | ©3y4yaeMbIX BEIIECTB HA OCHOBAHUU
M30MEPHBIX UM KapOOHOBBIX KUCIOT. [HAPONANU3 | TEOPUU XUMHUYECKOTO CTPOCHUS
cIoXHBIX 3pupoB. CrocoObl mMoTydeHUS OpPraHUYECKUX BEIIECTB.
CIIOXKHBIX 3(pupoB: 3TepuduKanus KapOOHOBBIX ConocTaBisiTh XUMHYECKHE CBOMCTBA
KHUCJIOT, allMJIMPOBAHHUE CITUPTOB U AJIIKOTOJSATOB | QYyHKIIMOHAIBHBIX MPOU3BOIHBIX
rajJjoreHaHruaApuaamMu 1 KapOOHOBBIX KHCIOT C 00JacTAMU
AHTUJPUIaAMU,aJIKUIMPOBAaHUE KapOOKcHUIaT- npuMmeHenus. MccienoBats cBONCTBa
noHoB. [Ipumenenue cioxxHbeIX 3QUpPOB B M3y4yaeMbIX BEIIECTB.
NUIEeBON U naproMepHO MPOMBIIIIEHHOCTH. Habnronate U onucbiBaTh CAaMOCTOS -
AMUIBI KapOOHOBBIX KUCJIOT: MOJy4eHUE U TEJILHO NIPOBOJAUMBIE XUMUYECKHUE
CBOMCTBa Ha MpUMeEpe aleTaMua. peak Uy ¢ NTOMOIILIO POJTHOTO
Conu kapOOHOBBIX KUCIOT, UX TEPMUUECKOE SI3bIKA M SI3bIKa XUMHUMU.
pasnoxeHue B NpucyTCcTBUH menoun. CuHTe3 Cob6aronaTh npaBuiia U MPUEMBbI
KapOOHUIIBHBIX COEIUHEHUH pa3aokKeHUEeM 6e3omacHO paboOThl ¢ XUMHYECKUMU
KaJbI[MEBBIX COJEH KapOOHOBBIX KHCIIOT. BelIeCTBaMH U J1a00paTOPHBIM
Jlabopamopnwiii onim 10. Coau xapboonoewvix obopynoBaHHEM
Kuciom
CuHTe3 aTHnanerara [IpoBoaUTH XUMUYECKUN dKCIIEpUMEHT o | 4,5,7
noJiyueHuto sTunanerara. Habnonate u
OIHMCHIBATH CAMOCTOSTEIbHO IPOBOJAUMBIE
[IpakTuueckas ONBITHI C MOMOUIBIO POJHOIO SI3bIKA U
pabora Ne 6. SI3BIKA
«CuHTe3 XUMHH.
STUJIalleTaTa CobnroaTh paBuiia U MPUEMBI

0e30macHO# paboOThl ¢ XUMHYECKUMH
BEIIECTBAMH U JIaOOPaTOPHBIM
000pyIOBaHUEM
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MHuoroo6pa3ue
KapOOHOBBIX
KUCIIOT

Henpenenbuble © apoMaTUYE€CKUE KUCTOTHI:
0COOEHHOCTH UX CTPOCHHUS U CBOUCTB.
[Ipumenenue 6eH30MHON KUCTOTHI. Boicuine
HeTpe/ebHble KapOOHOBBIE KHUCIOTHI.
JIByXOCHOBHBIE KapOOHOBBIC KUCIOTHI: 00mIHE
CIOCOOBI MOJIyYEHHsI, 0COOCHHOCTU XUMHUUYECKUX
cBoiicTB. [llaBeneBas 1 MajgOHOBAS KUCIOTA KAK
NpEJACTaBUTENHN TUKAPOOHOBBIX KHUCIOT.
CuHTE3bl Ha OCHOBE MAaJIOHOBOTO 3(upa.
AHTUIPUIB U UMHUIBI TUKAPOOHOBBIX KHCIIOT.
ApoMaTHyeckue TUKapOOHOBBIE KUCIOTHI
(dbraneBas, uzodranesas u Tepedranenas
KHCJIOTHI): TPOMBIIIJIEHHBIE METO/IbI MOJIyYEeHUS
u npumenenue. [lonstue o
TUAPOKCUKAPOOHOBBIX KUCIOTAX H UX
MpPEJACTABUTEINSIX MOJOYHON, TUMOHHOM,
s0JJ0YHOU U BUHHOM KHUCJIOTaXx.

3HaueHNe U IPUMEHEeHUEe KapOOHOBBIX KUCIOT

Ha3zpiBaTh HEenmpeaenbHbIE, apOMaTH -
YeCKHUe, JTUKapOOHOBBIE U THIPOKCH-
KapOOHOBBIE KUCIIOTHI 10 TPUBUAIBHOU U
MEXKAYHApPOJHOW HOMEHKIIATYpE.
OOBACHATH 2JIIEKTPOHHOE CTPOCHUE
MOJIEKYJI U3YUCHHBIX BEIIECTB.
XapaKTepu30BaTh BaKHEHUIIINE
XUMHYECKHE CBOMCTBA KapOOHOBBIX
KHUCIIOT.

JleMOHCTpUpOBATh MOHUMAaHUE 3HAYCHUS
KapOOHOBBIX KHCIOT. COMOCTaBIATH
XUMHYECKHE CBOMCTBA HENPEICIbHBIX,
apoOMaTUYECKHUX, TUKAPOOHOBBIX U
TUAPOKCH- KapOOHOBBIX KHCIOT C
0o01acTAMU IPUMEHEHHUS

5,7

Pemenve 3anau | BelmonHEeHUe ynpa)xHEHUH 110 TeMe Hcmonp30BaTh aNTOPUTMEI IPH penieHuu | /
U BBINIOJIHEHHUE «KapOoHOBbBIE KUCIOTBI», HA COCTaBJICHUE 3az1ay.
YIpa)XHEHUH MO | YypaBHEHUW peaKkl Ui, COOTBETCTBYIOUINUX CocTaBasTh ypaBHEHHUS MO 3aJlaHHbBIM
teme «Kap6o- 3aJlaHHBIM CXEMaM, COJEp>KalllUM HEU3BECTHBIC cXeMaM IpeBpalleHun
HOBBIE BEIIECTBA.
KHCIIOTBI» Pemenue 3aiad4, BEIBOJ MOJIEKYJISAPHONU HOPMYIIBI
KapOOHOBBIX KUCIOT. COCTaBlIEHUE CXEM
CHHTE3a 3aJJaHHBIX COCAUHEHUN
CuctemaTu3upoBaTh U 00001AaTH 7
O6o6maroiee MOJIyYEHHBbIE 3HAHUS O CTPOCHUH,
MOBTOPEHHUE MO | 3aJaHUs IO COCTABIECHUIO YPAaBHEHUW peaKUUi ¢ | CBOWCTBAX, NOJYYEHUHU U IPUMEHEHUHU
TeMe y4acTHUEM KHUCIOPOACOAEPKALIUX OPraHUYECKUX | KUCIOPOACOAEPKAIMUX OPraHUYECKUX
«Kucnopon- COCJIMHEHHI; PeaKnil, MILTIOCTPUPYIO IIUX COEJIMHEHUM.
cozxepiKamue FeHEeTHYeCKYI0 CBsA3b Mexy HUMU. CocTaBienune | CocTaBiaaTh 0000IIa0NIINE CXEMBI.
OpraHH4YecKue YPaBHEHHH MO 3aJJaHHBIM CXeMaM IpeBpameHuid | OnuceiBaTh TEHETUYECKHUE CBSA3H MEXKIY
COCIUHEHUS» N3YYEHHBIMU KJIACCAMHM OPraHUYECKHUX
COCIMHEHUN
KonTponbnas KouTponb 3nanuii no teme «Kucmno- OcyuiecTBIsTh NO3HABATENbHYIO 7

pa6orta Ne 3 mo

pOJICOEPKAIINE OPTAHUUYECKUE COCTUHEHUSI»

pedIIEKCUI0O B OTHOIIEHUH COOCTBEHHBIX
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TEMC

,Z[OCTI/I)KGHI/II\/JI B IIpoHECCC pCLUICHUA

«Kucnopon- y4eOHBIX U MTO3HABATEIbHBIX 3a]1a4
cozxeprKamue
OpraHu4YecKue
COEJIMHEHUS )
TEMA 5. A30T- 1 CEPOCOJJEPXKAIIIME COEJJMUHEHUMS (5 yacoB )
1 AMUHBI Ha3zpiBaTh aMUHBI IO TPUBUAIBHOU U 3.4
Amunsl. Knaccudukanus no Tumy MEXJYHAapOJHOH HOMEHKJATYype.
YIJIEBOJAOPOJHOTO paJuKaia U YUCITYy OOBSICHATH JIIEKTPOHHOE CTPOCHHE
aMUHOTPYIII B MOJIEKYJIE,HOMEHKJIATypa, MOJIEKYJI U3YUEHHBIX BEIIECTB.
n30MepHUsa aMUHOB. [lepBUYHBIEC, BTOPUYHBIE U XapaKTepu30BaTh BaKHEHUIINE
TPETUYHBbIE aMUHBI. DJIIEKTPOHHOE U MPO- ¢buznyecknue 1 XUMUYECKHUE CBOMCTBA
CTPAHCTBEHHOE CTPOCHHE MPEAEIbHBIX AMUHOB. aMUHOB.
du3znuuecKkue CBOMCTBa aMUHOB. AMUHBI KaK [IporHo3upoBaTh BO3MOXHOCTb
OpPraHUYECKHUE OCHOBAHMS: PEAKIIUU C BOJOM, MPOTEKAHUS XUMUYECKUX PEaKUUd Ha
kucinoraMu. Conu ankuiamMmonusd. Peakuus OCHOBE 3HAaHUM 00 PIEKTPOHHOM
TOpEeHHsI aMUHOB. AJIKUIUPOBAHUE U CTPOECHUH BEUIECTB.
allMJIMpOBaHue aMHUHOB. Peakuuu aMuHOB ¢ XapakTepu30oBaTh METO/bI OJTYYECHUS
a30TUCTON KUCIOTON.ITOHATHE O YETBEPTUYHBIX | AMHHOB.
aMMOHUEBBIX OCHOBaHUAX. HUTpO3aMUHBIL. OOBICHATH MPOTEKAHUE XUMUYECKUX
Metoasl uaeHTH(OU-KAUU TTIEPBUUHBIX, peakuui MeXAy OPraHu4YeCKUMH
BTOPUYHBIX U TPETUYHBIX aMUHOB. [lonyueHune BEIIeCTBAMH, HCIIOJIb3YS 3HAHUSA 00 UX
AaMHUHOB QJIKMJIMPOBAaHUEM aMMHUAKa U MexaHu3zmax. UMeTs npescraBieHue o
BOCCTAHOBJIEHUEM HUTPOIPOU3BOIHBIX MeTOJaX UICHTH(UKALNU U pa3ieIeHUs
YrJIEBOJAOPOAOB, U3 CIUPTOB. [[puMeHeHune AMUHOB.
aMHUHOB B (papMaleBTUUYECKOM XapakTepu3oBaTh MOTPEOUTENbCKUE
NPOMBINIJIEHHOCTH. [JleMoHcTpanuu. OCHOBHBIE CBOMCTBA U3YYEHHBIX BEIIECTB.
CBOMCTBA aMUHOB Habnronate u onuCHIBaTH 1EMOH-
CTPUPYEMBIE OTBITHI
1 ApomaTnueckue | ApoMaTUUeCcKUe aMUHbI. AHUIIMH KakK OOBICHATH DJIIEKTPOHHOE CTPOCHUE 5,7
aMHUHBI. NpENICTABUTEIb APOMATHYECKUX aMUHOB. MOJIEKYJ apOMaTUYECKUX AaMUHOB.
Hunazoco- Crtpoenue anuinnHa. B3aumMHoe BIUSHUE TPYIIIT XapaKTepu30BaTh BaKHEUIIUE
€IMHEeHUS aTOMOB B MOJIEKYJ€ aHUIWHA. Bausuue XUMHUYECKHUE CBOMCTBA apOMATUUECKHUX

3aMECTUTENEN B apOMaTUYECKOM sIpe HA
KHCJIOTHBIE U OCHOBHBIE CBOMCTBA apUIAMUHOB.
[TpuuuHbl ocnablieHuss OCHOBHBIX CBOMCTB
AQHWJIMHA B CPABHEHUH C AMUHAMH NPEJEIBHOTO

aMHUHOB.

[Iporno3upoBaTh BO3MOKHOCTh
NPOTEKAHUS XUMUYECKUX PEAKLIUNA Ha
OCHOBE 3HaHUU 00 IEKTPOHHOM
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psina. XUMAYECKHUE CBOWCTBA aHUJIMHA:
OCHOBHBIC CBOMCTBA (B3aUMOJICHCTBHE C KHCJIIO-
TaMH); PEaKIIUU 3aMEIICHHUS B apOMaTHYECKOE
aapo (TaJoreHupo- BaHUE (B3aUMOJCHCTBHUE C
OpOMHOM BOJIOW), HUTpOBaHUE (B3aMMOJICH CTBHE
C a30THOU KHUCJIOTOM), CyJIb(UPOBAHUE);
OKHUCJICHHUE; AJIKUJIUPOBAHUE U AIMJIIMPOBAHUE 11O
aToMy a3ora). 3aluTa aMUHOTPYIIIBI TPH
peaKkUuu HUTPOBAHUS aHUJIMHA. AIIETAHUIIU]T.
Juazocoennuenus. JluazoTupoBaHue MEPBUIHBIX
apujIaMuHOB. Peakiium n1ua3ocoeuHEHU ¢
BBIJICJICHUEM a30Ta. Y CJIOBHUS a30COUYCTaHHUS,
a30- ¥ JMa30COCTaBJIAIONINE.
A30KpacuTean,3aBUCUMOCTh UX CTpoeHus oT pH
cpensl. MHOAUKATOPBI.

[Tonyuenue anunuHa (peakuus 3UHUHA).
AHWJIVH KaK ChIPpbE JJIsI IPOU3BOJICTBA
AHUJIMHOBBIX KpacuTesei. CHHTE3bl Ha OCHOBE
anunuHa. Jlemoncrpanuu. KauecTBeHHbIE
peaKkluMy Ha aHUJIMH AHUJIWHOBBIE KPACUTEIH

CTPOECHUHU BEUIECTB.

OOBSCHATH MPOTEKAHUE XUMUYECKUX
peaKI Ui MEXAY OPraHUUYECKU MU
BEIIECTBAMHM, HCIIOJIb3YS 3HAHUSA 00 UX
MexaHu3Max. UaeHTuguiupoBarh
apoOMaTHUYECKUE aMUHBI C TOMOUIBIO
Ka4yeCTBEHHBIX PEAKIIHM.
ComnocTaBisiTh XUMHUYECKHE CBOWCTBA
apoOMaTUYECKUX aMUHOB C 00JacCTsIMHU
NPUMEHEHUs. XapaKkTepu3oBarTh
MOTPEOUTENBCKHUE CBOWCTBA H3YYCHHBIX
BelIEeCTB. XapaKTepU30BaTh METObI
MMOJY4YEHHUSI apOMATUUYECKUX AMUHOB.
HccnenoBaTth cBOICTBA U3yYaeMBbIX
BEIIECTB.

Habnronate 1 onuchBaTh 1I€MOH-
CTPUPYEMBIE OIBITHI

I'ereponukinue- OOBACHATH 2JIEKTPOHHOE CTPOCHUE 5,7
CKHue MOJIEKYJI U3YYEHHBIX BEILECTB.
['eTeponukibl. A30T-, KUCIOPOA- U .
COEIMHEHUS XapaKkTepu30BaTh BaXXHEHUIINE
cepocojepkaniue rerepounkiasl. dypa, .
XMMUUYECKHE CBOMCTBA reTepo-
nuppoi, THoheH U UMHUJIa30]1 KaK .
MUKINYECKUX coequHeHni. OOBICHITH
NpPEJACTABUTENH MATHUYICHHBIX T€TEPOIUKIIOB. .
MPOTEKAHUE XUMHUYECKUX PEAKLIUN MEKIY
[Tpuposa apoMaTUYHOCTH NATHUUIEHHBIX
OpraHMYeCKMMH BEIECTBAMU, UCIOIb3Ys
reTepOLMKIOB. DIEKTPOHHOE CTPOEHUE
. 3HaHHUA 00 UX MEeXaHU3MaXx.
MOJIEKYJIBI IUPPOJIa, APOMATUUECKUN XapaKTep
o [IporHo3upoBaTh BO3MOXHOCTb
MoJieKy-ibl. KucinoTHble cBoWCcTBa muppoJa. .
IIPOTEKAHUs XUMUUYECKUX pPEaKLUil Ha
Peakuuu rugpupoBanus rerepouunkiion. [lonsatue .
OCHOBE 3HAHUM 00 3JIIEKTPOHHOM
0 MPUPOAHBIX TOpHUPHUHAX — XJIOpOPUILIE U
CTPOEHUU BEIIECTB.
reme. OOmue npeacTaBieHus 00 UX POJIM B
N XapakTepu3oBaTh NOTPEOUTETBCKUE
xuBoi npupoae. Jlemoncrpauuu. O6pasisl .
. CBOMCTBA U3YUYEHHBIX BEIIECTB.
reTePOLUKINYECKUX COEIUHEHUN
XapakTepu3oBaTh OUOJIOTUYECKYIO POJIb
N3YYEHHBIX BEIIECTB
[llectuunennsie | [lupuanH Kak NpeacTaBUTENb ECTUUYICHHBIX OOBSACHATH DIEKTPOHHOE CTPOCHUE 5,7
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reTepOLHKIbI reTepOLHKIOB. DJIEKTPOHHOE CTPOEHUE MOJIEKYJI U3YUEHHBIX BEIIECTB.
MOJIEKYJIbl TUPUIMHA, ApOMAaTUUYECKUN XapakTep | XapaKTepu30BaTh Ba)KHEUIIUE
MoJieKyJibl. OCHOBHBIE CBOMCTBA MUPHUIUHA. XUMHYECKHE CBOICTBAX reTepo-
Pa3nuuue B nposiBJIEHMH OCHOBHBIX CBOMCTB UUKJINYECKUX coequHeHUl. OOBACHITD
nuppoJtia u nupuauHa. Peaknuu nupuguna: MPOTEKAaHNUE XUMUYECKUX PEAKIUNA MEKY
3NeKTpodUIbHOE 3aMellleHue, a- OpPraHWYECKUMU BELIECTBAMU, UCIOJIb3Y4
ruapokcunupuauta. Tayromepus p- 3HaHUS 00 UX MEXaHU3Max.
ruapokcunupuanHa u ypauuia. [lpeacraBnenune | Ilporao3upoBats BO3MOKHOCTh
00 uMmuazone, NUnepuanHe, NUPUMHUIUHE, MPOTEKaHUS XUMHYECKUX PEeaKkIuil Ha
WHJ0JIe, HUKOTUHE, aTPONUHE, CKaTOoJIeE, OCHOBE 3HAaHUM 00 JIEKTPOHHOM
bypdypone, ructunuHe, TMCTAMUHE, TyPUHE, cTpoeHuu BemecTB. OOBACHITH BIUSIHUE
NYPUHOBBIX U MUPUMUANHOBBIX OCHOBAHUSIX M3YYEHHBIX BEUIECTB U MO AHAJIOTHUHU C
TUAPUPOBAHME, 3aMEIIEHNE aTOMOB BOJOPOJAa B | HUMH HEU3YUEHHBIX MPEACTaBUTEICH
a-TIOJIO)KEHUU HAa TUAPOK- corpynny. [IMKOTUHBI | TOMOJOTMYECKUX PSIJIOB HA )KUBBIE
U ux okucieHue. Keto-eHonpHas TayToMepus OPTraHUu3MBI.
XapakTepu3oBaTh OUOJIOTUYECKYIO POJIb
M3YYEHHBIX BEHIECTB
1 O06oOmaromee 3aJaHus MO COCTABJICHUIO YpaBHEHUM peaknuii ¢ | CucremaTu3zupoBaTh U 00001mAaTh 7

MOBTOPEHUE IO
TeMe «A30T- u
cepocoiepKaIlu
€ OpraHuyecKkue
BEIIlECTBAY

y4aCTHEM a30T- U CEPOCOAECPKAIMUX
OpPraHUYECKUX COCAUHEHUN; pEaKLuid,
MILTIOCTPUPYIOIIHUX T€HETUYECKYIO CBS3b MEXKIY
HUMH.

CocraBneHnue ypaBHEHHUH MO 3alaHHBIM CXE€MaM
IpeBpalleHU N

MOJIy4YeHHBIE 3HAHUS O CTPOCHUH,
CBOMCTBAX, MOJYYEHUU U MPUMEHEHUHU
a30T- U CEpPOCOJepKaIUX OPTaHUIECKUX
coenquHeHui. CocTaBasATh 0000IIaIOIHE
cxeMbl. OITHUCBIBATHL TEHETUYECKHUE CBI3HU
MEXJAYy U3YYEHHBIMHU KJaccaMu
OpraHuyYeckux coenuHeHui. [IpoBoauTh
pacyeThl MO XUMUUYECKUM (hopMynam
BEIECTB U YPAaBHEHUSIM XUMHUYECKUX
peakuui

TEMA 6. BUOJIOTUYECKU

AKTUBHBIE BEIIIECTBA (16 yacoB)

1 OO6mias xapakre- XapaKTepu30BaTh COCTaB yrieBOJOB U UX | 7.8
pUCTHKA OOmas ¢popmyna yrineBonoB. Kinaccudukanus knaccudukanuio. [Iporuo3uposars
yTJI€BOI0B yIJ1eBO10B. MOHO-, OJIUT0- U MOJUCcaXxapuIbl. CBOMCTBA HEM3YUEHHBIX BELIECTB MO
HpI/IMeHeHI/IC n OuoJiornyeckas POJIb YrJI€BOAOB. | aHAJOTHHU C U3YYCHHBIMH BECIICCTBAMU
OkucneHue YrieBoJA0B — HCTOYHUK HHEPTHH | TOTO XK€ TOMOJIOTHYECKOTO Psja.
KUBBIX OPraHU3MOB PackpbiBaTh OMOJIOTHYECKYIO POJIb
yTJIEBOJIOB
1 CtpoeHnue dusnyeckre CBONCTBA U HAXOXKJICHHUE YIJIEBOJIOB | XapaKTepHU30BaTh CBOMCTBA ITIOKO3bI Kak | 4.5.7,8
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MOHOCaxapuaoB.

JIunelinple u

B Ipupojie (Ha mpuMepe TITIOKO3bl B PPYKTO3HI).
Jluneiinas u nukiIn4deckas GOpMBbI TITIOKO3bI U

BEIIeCTBAa C JBOMCTBEHHOU (yHKIHEH
(anmpaerumocnupta). OOBICHATH

HUKJINYECKUE bpykTo36l. [lupanosel u pyparnosvr. Dopmymnbl 3JIEKTPOHHOE CTPOEHUE MOJIEKYJ
CTPYKTYPBI Oumepa u Xeyopca. [lonsitue o TayroMmepuu Kak | Tiitoko3bl U pubo3sl. CpaBHUBATH
BUJI€ U30MEPUH MEXKAY IUKINUECKON U CTPOEHHUE U CBOMCTBA TIIOKO3BI U
nuHelHoU popmamu. pyKTO3a Kak U3oMep (bpykTO3Bl. XapaKkTepu30BaTh
K036l Pubo3a u ne3okcupubdosa. OMOJIOTHYECKYIO POJIb H3YUCHHBIX
JemouncTtpauuu. PactBopuMOCTh yIiieBoJ0B B BeniecTB. MccnenoBaTh cBOKCTBA
BOJIE U ITAHOJE. M3y4aeMbIX BEIIECTB.
Jlabopamopnuviii oneim 11. Ceoticmea enokosvl HaGnronaTe 1 OMUChIBAaTh XUMUYECKHUE
peaKkuuu ¢ TOMOIIbIO POJAHOTO
SI3bIKA U SI3bIKA XUMUH.
Cob6nronaTh npaBuiia U MPUEMBbI
6e3o0macHoil paboThl ¢ XUMUUYECKUMU
BEIIECTBAMH U JIaOOPATOPHBIM
000pyZ0BaHNEM
XUMHYCCKHE XapakTepu30BaTh CBOMCTBA TIIOKO3BI KaK | 9.8
CBOMCTBaA BEIECTBA C JIBOMCTBEHHOUN (QyHKIIHEH
MOHOCaXapHua0B (anmpperupocnupta). [Ipornosuposarts

XHMHUECKHE CBOMCTBA TIIOKO3bI: OKHCIICHUE
XJIOPHOU UM OpOMHOMN BOJIOM, OKHUCIIEHUE
a30THOM KMCIIOTOM, BOCCTAHOBJICHHUE B
IECTUATOMHBIN CIIUPT, ayuIuposarue, aiku-
JauUposanue, N30MEpU3aIHsl, KAYUECTBEHHBIE
pEaKIMy Ha TJI0K03y (IKCIepUMEHTAIbHbBIE
JI0OKa3aTejbCTBA HAJUUUS aIbIEeTUIHON U
CIIUPTOBBIX TPYI B FIHOKO3€), CIUPTOBOE U
MOJIOYHOKHCIJIOE OpokeHue. [ TuKo3uIHbIN
TUAPOKCUII, €ro crenu(uueckue CBONUCTBA.
[Toustre o rmuko3umax. IloHsaTue o TIOKO3UIAX,
X HaxoXJeHuu B npupoje. [lonyuenue
TIIOKO3HEI.

BO3MOXHOCTh MPOTEKAHUSI XUMUUYECKUX
peakuuii Ha OCHOBE 3HAHUM 00
AIIEKTPOHHOM CTPOEHHUHU BEIIECTB.
OOBACHATH MPOTEKAHUE XUMHUUECKUX
peaxkiuii MexJy OpraHu4eCcKUMHU
BENIECTBAMHM, MCITOJIL3YS 3HAHUS 00 HX
MexaHu3Max. ComocTaBIsiTh XUMUUYECKHUE
CBOMCTBA TJIIOKO3BI ¢ 00JIACTIMU MTPUME-
HEHUS.

NnentudunupoBaTh rIIOKO3y C MTOMOIIBIO
KauyeCTBEeHHBIX peakuuii. Habmronate u
ONHUCHIBATh XUMUUYECKHE PEAKIIUH C
MOMOIIBIO POJTHOTO

S3BIKA U SI3bIKA XUMUH.

CobnroaTh paBuiia U MPUEMBI
0e30macHO# paboOThl ¢ XUMHYECKUMH
BelIeCTBaMH U 1a00paTOPHBIM
000pynOoBaHNEM
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Jucaxapunsl Jucaxapuapl. Caxapo3a Kak IpeaCcTaBUTENIb OOBACHATH MEXaHU3MBI 00pa30BaHUS 58
HEBOCCTAaHABJIMBAKIIUX AUCAXAPUIOB. JHUCaXapHuao0B.
Crpoenue, Gu3nUeCcKue U XUMHUYECKHE CBOMCTBA | XapaKTepH30BaTh BAXKHCUIIINE XH-
caxapo3ssl. ['uaponus nucaxapunos. [lonyuyenune | Muueckue CBOMCTBA JHCaXapuUIOB.
caxapa M3 caxapHou cBekibl. [IpuMeHenue OnuceiBaTh NPOMBILIJIEHHOE MOJIyYEHHUE
caxapo3sbl caxapo3bl U3 IPUPOJHOTO CHIPbS.
ConocTaBisiTh XMMHYECKHUE CBOMCTBA
IMcaxapuaoB ¢ 00J1acTAMU IPUMEHEHHUS.
XapakTepu3oBaTh OMOJIOTHYECKYIO POJIb
JUCaXapuaoB
[Tonucaxapuner | [lonmmcaxapuasl. Kpaxmani, raukores u CpaBHUBATh CTPOEHHUE U CBOMCTBA 5,8
[EJUTI0JI03a KaK OMOJIOTUYECKUE MOJIUMEpPHI. Kpaxmala U LeJUII0JIO3BI.
Kpaxman kak cMech aMUJI03bl U aMHJIONIEKTHHA, | XapaKTepu30BaTh BaKHEHIINE
ero pu3nvYecKue cBOMCTBAa. XMMHUYECKUE XUMHYECKHE CBOICTBA MOJHCAXaPUI0B.
CBOMCTBA Kpaxmalia: TUAPOJIN3, KAUeCTBEHHas ConocrtaBisiTh XMMHUYECKHE CBOICTBA
peakuus ¢ M0JI0M U €€ NPUMEHEHHE A MOJIKCAaXapuI0OB ¢ 00JIaCTIMHU
o0HapyXeHHUs KpaxMaia B IPOAYKTaxX MUTAHUS. | IPUMEHEHHUS.
[{enntonosa: ctpoeHue u pusuueckue cpoiicta. | HabnronaTh U onuCHIBATH CAMOCTOS -
XUMHYECKHE CBOMCTBA LEJUIIOJI03bI: THIPOIIN3, TEJIbHO NPOBOJAUMBIE XUMUYECKHUE
oOpa3zoBaHMe CIOXKHBIX 3¢upoB. [Ipumenenue pEaKIUU ¢ TOMOILBIO POJHOTO
KpaxmaJa M 1ejuoio3sl. [Ipaktuueckoe SI3bIKA U SI3bIKAa XMMHUU. XapaKTepHu30BaTh
3HaueHUe noyuucaxapuaon. JlJabopaTopHbIN ONBIT. | OMOJIOTHYECKYIO POJIb MOJIUCAXAPUIOB.
Onpenenenune Kpaxmaia B NPOAYKTaX NUTAHUS NnentuduumposaTh Kpaxmajia ¢ IOMOIIbIO
KayecTBEHHbIX peakuuit. CobmroaaTh
NpaBuiia U NpueMbl 6e30macHoil paboThl ¢
XMMHUUYECKUMU BEIIECTBAMU U
na0opaTOpHBIM 000pYyIOBAHUEM
[IpakTnueckas [IpuroToBiieHNE KpaxXMaJIbHOTO KJelcTepa. [TpoBOAUTH XUMUYECKUH IKCIIEPUMEHT 1O | 45,8
pabota Ne 7. KauecTBeHHas peaknus Ha Kpaxmai. ['uaponus ruaponunsy kpaxmaina. Habmaronats u
«I'moponus KpaxMaja B KHCJIOW cpee NPpU KUISTYEHUN OIUCHIBATH CAMOCTOSITEIbHO TPOBOJUMBIE
Kpaxmayua» pacTBopa. DKCHEepUMEHTAIbHOE MOATBEPIKIEHHUE | ONBITHI C TOMOLIbIO POJHOTO SI3bIKA U

peakuu ruaApojin3a Kpaxmalia

SI3BIKA
XUMHUH.

CobnroaTh npaBujia U MPUEMBI
0e30macHO# paboOThl ¢ XUMHYECKUMH
BEIIECTBAMH U JIaOOPaTOPHBIM
000pynOoBaHUEM
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Pemenne
3aa4yu
BBINIOJIHEHUE
yIpaXxHEHUH 1O
TeEME «YTIEBO-
JUBD»

Brinonnenue ynpaxxHeHUH O TeMe
«YTneBoabl», HA COCTABJICHUE YPABHEHUM
peaKkuuidi, COOTBETCTBYIOIIHUX 3aJaHHBIM CXE€MaM,
coJep KallluM HEU3BECTHBIE BellecTBa. Penienue
3az1aq

Hcnonb30BaTh aJIrOPUTMBI IPU PELICHUU
3ajad.

CocTaBiaTh ypaBHEHHUS O 3aJJaHHBIM
cxemam npespaunieHuid. [Ilposoauts
pacdeTsl M0 XUMUYECKUM (pOopMysiaM
BEIIECTB U yPAaBHEHUSIM XUMHUYECKUX
peakuui

5,7

Kupel u macna | XKupsl kak cioxHbie 3GUPHI TIULEPUHA U XapakTepu3oBaTh 0COOCHHOCTH CBOMCTB | 5.7.8
BBICIINX KapOOHOBBIX KUCIOT. PacTuTenbHbIC U KUPOB HA OCHOBE UX CTPOCHUS (KUPBI
JKMBOTHBIE )KUPBI, UX cocTaB. Ousnyeckue KaK CJIOXKHbIE 2(UPHI TIHIEpPUHA U
CBOWCTBA XUPOB. XUMHYECKHUE CBOMCTBA )KUPOB: | BHICIIUX KapOOHOBBIX KHCIIOT).
TUApUpOBaHUe, OKUciaeHue. ['uaponus unu XapakTepu3oBaTh BaKHeWIIne
OMBUICHHUE XKUPOB KaK CIOCO0 MPOMBIIIJIEHHOTO | XMMHUUYECKHUE CBOMCTBA KUPOB.
MOJIy4EeHUs COJIeH BBICIIUX KapOOHOBBIX KHUCIOT. | XapakTepu3oBaTh 00JaCTU MPUMEHEHUS
['upporenuszanus xupos. [[pumeHeHne Kupos. XKUPOB U UX OUOJOTUYECKYIO POJIb.
Mpbia Kak COJM BBICHIUX KapOOHOBBIX KUCIOT. Habnronate 1 onuchiBaTh CaMOCTOS -
Mormue cBOMCTBA MbLIA. TEJIBbHO MPOBOJAUMBIE ONBITHI C MOMOIIBIO
JlaGopaTOpHBIH OMBIT. POIHOrO s3bIKA U A3bIKA
Kupsl 1 ux cBolicTBa XUMUHU.
CobnronaTh npaBuia U NPUEMBI
06e30macHOi paboOThl ¢ XUMHUYECKUMHU
BelIecTBaMH U 1a00paTOPHBIM
000pyIOBaHNEM
Amunokucnotrel | CoctaB, CTpO€HHE U HOMEHKJIATypa XapakTepu3oBaTh BaXKHEHIINE XUMUUECKHE 58

AMHUHOKHUCIOT. ['OMONOTHYECKHUl psij
NpeaebHbIX aMUHOKUCIOT. M30Mmepus
npeoenvHblx amunoxkuciom. Onmudeckas u3oMepus.
du3uueckre CBOUCTBA MpeIeabHbIX
AMUHOKHUCIOT. OCHOBHbIE AMUHOKUCIOMDbI,
obpa3zytowue denxu. CrtocoObl MONTydeHUs
AMHUHOKHUCIOT. AMUHOKHUCIOTH Kak aM(pOTepHBIE
OpraHUYeCcKue COCJIMHEHUs,pPaBHOBECHS B
pacTBopax amuHokuciaor. CBolicTBa
AMUHOKHUCJOT: KUCIOTHBIE U OCHOBHBIE
CBOWCTBA; allMJIMPOBAHNE aMUHOTPYIIIHI;
yTepupUKaIUA; PEAKIUU C A30TUCTON KUCIOTOM.
KauecTBeHHbIE peaKIIMM Ha AMHUHOKMCIIOTHI C

CBOMCTBAa aMHUHOKHCIJIOT. XapaKTepU30BaTh
aMHUHOKHCJIOTHI Kak aM(pOTepHbIe
OpPraHNYEeCKUe COCTUHEHHUS.
XapakTepus3oBaTh pyHKIHUH, 007TaCTH
MIPUMEHEHUS] AMUHOKHCIIOT U UX
O6uonornueckyr posb. Habmronars
JEMOHCTPUPYEMBIE MAaTEepHUAIbI
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ruapokcugom meau (II), nuneuopunom,

2,4 -ounumpogpmopbenszonom. Cnienuduueckue
Ka4yeCTBEHHBIC pEaKIMU Ha apOMATUYECKUE U
reTepoLNKINYECKUEe aMUHOKHUCIOTHI C
KOHIIECHTPUPOBAHHOMN a30THOW KUCIOTOH, HA
nuctenH ¢ anerarom cBuHma (II).
Buonoruueckoe 3HaUeHNE a-aMUHOKHUCIIOT.
OO0nactu NpUMEHEHHUs] aMUHOKHUCIIOT.
HemoncTpamuu. O6pa3ibl aMHHOKHUCIOT

IlenTuab [Tentuapl, ux crpoenue. IlentuaHas CBs3b. XapakTepu3oBaTh CTPOCHUE U 5,8
AMUIHBIN XapaKTep NenTUuaHOM cBa3u. CuHTe3 BaXKHEHIINE XUMUYECKHUE CBOMCTBA
nentuaoB. ['maponus nmenTumos MENTUI0B.
OOBsCHATH MEXaHU3M 00pa3oBaHus U
XapakTep NENTUIHOU CBSI3HU
Benku XapaKkTepu3oBaTh OCJIKH Kak 45,7
MOJIUTIETITUBI.
benku xak npupoansie 6uononumepsl. CoctaB 1 | ONUCHIBATH CTPOCHUE U CTPYKTYPHI
cTpoeHue 0enkoB. [lepsuunas cmpykmypa oeixkos. | 6enka.
Xumuueckue memoovt yCmaHo81enus XapakTepuszoBaTh GyHKIHHU, 001aCTH
AMUHOKUCIOMHO20 COCMABA U NOC1e008amelbHOCmU. | TPUMEHEHUS OEJIKOB U UX
depMeHTATUBHBINA TUPOIHN3 OENKOB. BropruHas | OMOTOTHUYECKYIO POIIb.
CTPYKTypa OEJIKOB: NnentuduumposaTs 6EIKH ¢ TOMOIIBIO
a-crupanb, P-CTpyKTypa. TpeTuuHas u yeTBep- KauyeCTBEHHBIX peaknuii. Habmntonate u
THUYHAas CTPYKTypa O0enkoB. Jucynb- ¢puaHbie OIUCHIBATh CAMOCTOSTEIbHO MTPOBOJAUMBIE
MOCTHKHU U MOHHBIE U BaH-JI€P-BaajlbCOBbI XUMHYECKUE PEAKLUU C TOMOUIbIO
(ruppodoOHbIe) B3auMOAeCTBUS. XUMUUECKHUE | POJHOTO
CBOMCTBa OEIKOB: TUAPOJIN3, IeHATYpaIus, SI3BIKA U SI3bIKA XUMUM.
KauyeCTBEHHBIC (IIBETHHIC) PEaKIIUN Ha OCJIKU. Cob6nroaTh MpaBuia U MPUEMBI
buonornueckue GyHKIUM OCIKOB. 0e30macHO# paboOThl ¢ XUMHYCCKUMH
JlaGopaTopHBIH ONBIT . BelIeCTBaMH U J1a00paTOPHBIM
[[BeTHBIE peaknu OEIKOB obopyoBaHHEM
Crtpykrypa HyxnennoBbie kucnotsl. Hykneo- 3umbl. XapakTepu3oBaTh HyKJICHHOBBIE KHUCIOTHI | 97
HYKJIEMHOBBIX Hyxneorunsl. HyknenHoBble KUCTOTHI KaK KaK IpUPOJHBIE TOTUMEPBHI.
KHUCIIOT npupoaHbie noaumepsl. CocTaB U CTpOEHUE OnuceiBaTh CTPYKTYPHI HyKJIEUHOBBIX

HykJenHoBbIX kuciaoT (AHK u PHK). I'maponus
HYKJIEHMHOBBIX KHUCJIOT

KHUCJIOT.
CpaBHUBATh CTPYKTYpHI OCIKOB U
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HYKJIEUHOBBIX KUCIOT.
OnuceiBats crpoenue JHK u PHK.
XapakTepu3oBaTh BaKHEHUIINE
XHMHUUYECKUE CBOMCTBA HYKJIEUHOBBIX
KHCJIOT

buonorunueckass | Ponb HYKJI€MHOBBIX KUCIOT B OnepupoBarh MOHATUAMH «peIUIHKAUs», | 58
pPOJIb HYKJIEUHO- | )KU3HEIEATEIIbHOCTU OpraHu3mMoB. OyHKIumn CTPAHCKPUMILU», KTPAHCIISALU,
BBIX KUCJIOT JAHK u PHK. Komnie- MEHTapHOCTb. «KOMILJIEMEHTapHOCTbY, «MaTpU4Has
I'eneTnueckuii Kox PHK», «rpancnoptaas PHK»,
«pubocomuas PHK». OnuceiBaTh
¢yuxknuu [JHK u PHK. PackpsiBaTh
OMOJIOTUYECKYIO POJIb HYKJIEUMHOBBIX
KHUCJIOT
[IpakTuueckas Penrenune xauecTBEHHBIX 3a/1a4 HA [IpoBOAUTH XMUMUUECKUN IKCIEPUMEHT 1O | 45
pabora Ne 8. pacno3HaBaHUE KHUCIOPOJCOAEPKAIIUX pacno3HaBaHUIO KMCIOPOACOEPKALIUX
«Anentudukan | opraHUYECKUX COCTUHEHUN OpPraHUYECKUX COCIUHEHUN.
ust Habnronate u omuceBaTh CaMOCTOS -
OpPraHUYEeCKUX TEJILHO MPOBOJAUMBIE OMBITHI C TOMOIIIBIO
BEIIECTBY POMHOTO S3bIKA U A3BIKA
XUMUH.
CobnroaTh npaBuiia U NpUEMbI
0e30macHoil paboThl ¢ XUMUUYECKUMU
BelIeCTBaMH U J1a00paTOPHBIM
000py0BaHNEM
O6ob6mraromiee 3amaHus MO COCTABJICHUIO ypaBHeHUH peakiuil ¢ | CuctemMaru3upoBath U 0000IaTh 5,7
MOBTOPEHHUE MO | yYacTHUEM a30TCOJIepKalUX U OMOTOTUYECKHU MOJIy4YE€HHbIE 3HAHUS O CTPOCHUH,
TeMaM «A30TCO- | aKTUBHBIX OpraHu4ecKux BemniecTB. CocTaBIeHHE | CBOMCTBAX, MOJYYCHUH U MPUMEHEHUHU
JIepxKalue u ypaBHEHHH MO 3alaHHBIM CXEMaM MpEeBpalleHUH. | a30TCOAEPKAMMUX U OUOIOTHYECKHU
OuOJIOrn4ecKu Pacdersl mo xumudeckum GpopmyiaM BEIECTB U | aKTUBHBIX OPTAHUUECKHUX
AKTHBHBIE YpPaBHEHUSM XUMHUUYECKUX pEaKIUi BELIECTB.
OpraHuYeCcKue CocTtaBaaTh 00001IAOIINE CXEMBI.
BELIECTBA» [IpoBOAUTH pacyeThl MO XUMUUYECKUM
dbopMysiaM BEemIECTB U ypaBHEHHUSAM
XUMHYECKUX peaKk i
KonTponbnas KouTponb 3Hanuit no reme «Azorcoaepxamue 1 | OCcymecTBiasATh MO3HABATEIbHYIO 7

pabora Ne 4 o
TeMe

OMOJIOTUYCCKUA aKTHBHBIC OPraHHUYCCKHUC BCUIC-
CTBa»

pedaeKcuo B OTHOMIEHUU COOCTBEHHBIX
JOCTUKEHUU B NIPOLECCE PEUICHU S
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«A3otcoaep- y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4
Kalue u
OMOJIOTUYECKH
AKTUBHBIE
OpraHu4yecKkue
BEIIECTBA»
TEMA 7. BBICOKOMOJIEKVYJISIPHBIE COEJIMHEHUS (6 wacos+ 1 gac - pe3epn)
1 [Tonumepsl OnepupoBaTh NOHIATUIMH «MOHOMEP, 2,5,7
OcHOBHbIE TOHATHS BBICOKOMOJIEKYJISIPHBIX
. «IOJIUMEPY», «COMOIUMEPY», «KCTPYKTYPHOE
COEIMHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE
3BEHO», «CTENEeHb MOJUMEPHU3ALUN,
3BEHO, CTEeNEeHb nojaumepusanuu. OCHOBHBIE
«IOJIMMEPU3AIUY, ITOJUKOHICHCAIIHS.
CIOCOOBI MOJIYYEHHSI BBICOKOMOJIEKYJISIPHBIX
9 XapaKkTepu30BaTh pPeakIUM MOJIH-
COCIMHEHUH: peaKIuu MOJIUMEepHU3aluU U
MEpHU3aLUU U TTOJUKOHACHCAIMU KaK
nojJukoHjeHcanuu. Conoaumepusa- MUs.
CIOCOOBI MOJIyYEHHSI BBICOKO-
CTtpoeHue u CTPYKTypa MOJIUMEPOB. .
. MOJICKYJISIPHBIX coenuHeHU. OOBSICHATH
3aBUCUMOCTb CBONCTB MOJIMMEPOB OT CTPOEHUS
CBSI3b CTPOCHHUS TOJIUMEPA C ero
MOJIEKYII 9
CBOWCTBAMH
1 [TonmumepnsbIie Knaccudukamnus moJmMepoB: mIacTMacchl XapakTepu3oBaTh CBOMCTBA U3YUYECHHBIX 2,578
MaTepHuaIbl (mmacTukm), 31acToMephl (KaydykH), BOJIOKHA, MOJIUMEPHBIX MaTepuanoB. ONHUCHIBATH
KOMNO3UThl. COBpEMEHHBIE MJI1aCTMACChI CBOIicTBa, cIOCOOBI MONYYCHUS U
(mmactuku) (MOAUITUICH, TTOJUIIPOTIHUIICH, MPUMEHCHUS W3YUYCHHBIX MOJIUMEPHBIX
MOJHUCTUPOJI, MOJUBUHUIXIOPUI, pTOpomiacr, MaTepualioB. XapakTepu3oBaTh
NOJIUATU- JeHTepedTanar, akpuia-0yraau- eH- MOTPEeOUTENHCKHE CBOMCTBA U3YYEHHBIX
CTHUPOJBHBIN MIACTUK, TOTUKAPOOHATHI). BEIIECTB
TepMonnacTUYHBIE U TEPMOPEAKTUBHBIE
MOJTUMEPHI.
®enonpopmanpaerugnbie cMosbl. KoMno3utHeie
MaTepuansbl. [lepcnekmugol UCNOIb3068AHUSL KOMNO-
SUMHBIX MAMEPUaos. Yaueniacmuxu
1 [TonmumepHbIe Bousokna, ux xknaccudukauus. [Ipupoansie u XapakTepu30BaTh CBOMCTBA N3YUYEHHBIX 4,57
MaTepHabl XUMUYECKHEe BOJIOKHA. ICKyCCTBEHHBIE U MOJNUMEpPHBIX MaTepuanoB. ONUCHBATH

CHUHTETHUUYECKHE BOJIOKHA. [[oHsATHE O BUCKO3€E U
aneTaTHoM BoJiokHe. [Tonuspupusie n
MOJIMAMHJHBIE BOJIOKHA, UX CTPOCHHUE, CBOKWCTBA.
[IpakTHueckoe UCIOJIb30BaHUE BOJOKOH.
Onactomepsl. [IpupoaHbIA U CUHTETUYECKU I
kayuyk. Pe3una u s0onuT. [lpumMenenne

CBOIiCcTBa, cCIOCOOBI MOJYYEHUS U
NIPUMEHEHU S U3YUYEHHBIX MOJUMEPHBIX
MaTepuaiaoB. XapaKTepu30BaTh
noTpeOUTEeNbCKIE CBOMCTBA N3YYEHHBIX
BELIECTB.

Habnronath u onuchIBaTh 1€MOH-
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nonumMepoB. CHUHTETUYECKHE IIJICHKU. MeMOpaHBbI.
HoBble TeXHOIOTHH JaJbHEHIIICTO
COBEPILIEHCTBOBAHUS MTOJIMMEPHBIX MAaTEPUAIIOB.
Hemonctpanuu. OOpa3isl MIACTUKOB.
Konnexuus BoaokoH. IlonukoHaeHCAIUS
ATUJICHTJIMKOJIS ¢ TepedTaneBOl KUCIOTOM.
Jlabopatopusiit onbiT 13. OTHOMmIEHUE
CHHTETUUYECKHUX BOJOKOH K pacTBOpPaM KHCIIOT U
merouei

CTpUpYEMBbIE MATEPUANIBI U OTBITHI.
HaOnronate u onmuceiBaTh JEMOH-
CTPUPYEMBIE U CAMOCTOSTEIBHO
MPOBOJMMbIE XUMUYECKHE PEAKIIHU C
MOMOIIBIO POJTHOTO A3BIKA

U SI3bIKa XUMUH.

CobnroaTh npaBuiia U NpUEMbI
0e30macHO# paboOThl ¢ XUMHYECKUMH
BEIIECTBAMH U JIaOOPATOPHBIM
000pyIOBaHUEM

ITpakTrueckas Pemenune s3xkcriepuMeHTaNbHBIX 3a/1a4 HA [IpoBOAMTH XUMHUUECKUI IKCTIEPUMEHT 110 | 47
pabora Ne 9. pacro3HaBaHMeE IJIacTMace pacrno3HaBaHUIO MjacTMace.
«Pacmo3HaBanue Habmonate 1 onuChIBaThH camMo-
J1acTMacc» CTOSITEJIbHO MPOBOJAUMBIE OIBITHI C
IIOMOIIBIO POJTHOTO SA3bIKA
U A3bIKa XUMUU.
CobnroaTh npaBuiia U NpUEMbI
0e30macHoil paboThl ¢ XUMUYECKUMU
BelIeCTBaMH U J1a00paTOPHBIM
000py0BaHNEM
[IpakTuueckas Pemenne skcnepuMeHTANBHBIX 3a7a49 HA [IpoBOIUTH XUMUUECKUH IKCTIEPUMEHT TIO | 47
pabora Ne 10. pacno3HaBaHUE BOJIOKOH pacrno3HaBaHUIO BOJIOKOH. HaGmonaTs u
«Pacno3naBanue ONHCHIBATh CAMOCTOSATENbHO MPOBOJAUMBIE
BOJIOKOH» ONBITHI C TOMOULIBIO POJHOTO SI3bIKA U
SI3BIKA
XUMHHU.
Cob6nroaTh MpaBuia U MPUEMBI
6e3omacHO# paboTHl ¢ XUMHYECKUMU
BelleCTBaMH U J1a00paTOPHBIM
000py0BaHNEM
3aknrounTtenbHbl | O6o0maromiee mMOBTOPEHUE IO KypCy OO6o06maTe 3HAHWSA U A€JIaTh BHIBOJIBI O 7
71 «Opranuueckass XUMHUs» 3aKOHOMEPHOCTSIX U3MEHEHUN CBOMCTB
YpOK OpraHUYeCcKUX COCJUHEHUN B

3aBUCUMOCTH OT UX CTPOCHHUS.
OcyniecTBIsATh NO3HABATEIbHYIO
pedaeKcuo B OTHOMIEHUU COOCTBEHHBIX
JOCTHKEHHUM B MPOLIECCE PEIICHUS
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y‘-I€6HBIX U IIO3HABATCJIbHBIX 3aJa4

1 Peszepn
4.2. TemaTtndeckoe MJIaHUPOBaHUE Kypca «XuMusi. YTinyOneHHslid ypoBeHs. 11 kiacc.
Kou-Bo OcHOBHBIE
ya XapaKkTepuCcTHKA OCHOBHBIX BUI0B HANIPABJICHUS
co Tema ypoka OcHOBHOe coJiep:kaHue 10 TeMaM JAesiTeJIbHOCTH YYEHUKA (Ha YPOBHE BOCIIHUTATEIb
B Yu4eOHBIX J1eficTBHIA) HOM
AeSITeIbHOCTH
TEMA 1. HEMETAJUIbI (31 yac)
1 Knaccuduxanus Knaccudukamnus HEOpraHM4eCKUX BEIIECTB. KnaccudunupoBats HeOpraHude cKue 57,8
MPOCTHIX DJeMEeHThl METAJIbl U HEMETAJUJIbl U UX BEIIECTBA.
BEIIIECTRB. nojioxkenue B [lepuoguueckoit cucreme. O0o001aTh 3HaHMS U JeJIaTh BBIBOJIbI O
Bonopon bnaroponusie (uHepTHBIE) Ta3bl. OOmIas 3aKOHOMEPHOCTSAX U3MEHEHUU CBOICTB
XapaKTEPUCTUKA AJIEMEHTOB IJIaBHOU HEMETAJJIOB B MepUOIax U Ipymnmax
noarpynnsl VIII rpynner. OcobenHoctu [Iepuonuueckol CUCTEMBI.
XUMHUYECKHUX CBONCTB. [IpuMeHeHue XapaKkTepu3oBaTh 00IIKE CBOWCTBA
O6naroponnsix razos. Bonopon. [lonyuenue, 01aropoJHBIX (MHEPTHBIX) ra3o0B.
dbu3nuecKkne u XuMuueckue cpoiicTBa (peaknuu | [Iporno3upoBath CBOKWCTBA BOJOPOIA U
C ME€TaJUIaMU U HeMEeTaJlllaMU, BOCCTAHOBJIEHHE €ro COeJMHEeHNUI Ha OCHOBE 3HAHUU O
OKcU0B U coiieit). ['mapuasl. TonnuBHbIE [IeprnoanueckoM 3aKOHE.
saneMeHTHl. JleMoHncTpanuu. ['openue Bogopoaa XapakTepu30oBaTh HAXOXKIECHUE B
MpUpPOJie,CBONCTBA, OMOJTOTUYECKYIO POJIb
1 00JlacTu MPUMEHEHHUS BOJOPOIa.
HaOnrmogate 1 onuceBaTh JEMOH-
CTPUPYEMBIE ONBITHI
1 T"ajzorennl [amorensr. O6MmIas XxapakKTePUCTUKA DJIEMEHTOB XapakTepu3oBaTh 00IHE CBOWCTBA 25,7

riaBHou noArpynnsl VII rpynmnsl. @duznueckue
CBOMCTBA MPOCTHIX BEUIECTB. 3aKOHOMEPHOCTH
W3MEHEHUS OKUCIUTEIBHOU

AKTUBHOCTH TAJIOT€HOB B COOTBETCTBUM C UX
MOJIO)KEHUEM B MEPUOAUYECKON Tabnuie.
["amoreHoBOOPO- Al — MOJYUYEHUE, KUCIOTHBIE
Y BOCCTAHOBHUTEJbHBIE CBOWMCTBA.
["amoreHoBOJOPOBI, TAJTOTEHOBOIOPOJHBIE
KHCJIOTBI U UX COJIU.

[TopsiioK BBITECHEHUS FAJIOT€HOB U3 PaCTBOPOB
rajoOreHu/10B

asneMeHTOB VII rpynmel rimaBHoM
MOATPYTIIBIL.

OOBACHATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTABA U CTPOCHHUS.
O60061maTh 3HAHUS U JAeJaTh BBIBOJIBI O
3aKOHOMEPHOCTSIX U3MEHEHUU CBOWCTB
rajjoreHoB.

[IporHo3upoBaTh CBOWCTBA HEM3YUYEHHBIX
3JIEMEHTOB U UX COCJUHEHUU HA OCHOBE
3HaHu# o [lepuognueckom 3aKoHe.
OOBACHATH B3aUMOCBSI3U MEXIY
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HaXO0XJEHUEM B MPHUPOJE, CBOHCTBAMHU,
OMOJIOTUYECKOHN POJIbIO U 001aCTIMHU
MPUMEHEHUS M3Y4aeMbIX BEIIECCTB

Xnop OOBCHATH 3aBUCUMOCTH CBOMCTB XJIOpa 57,8
OT €TO CTPOCHHS.
OOBSCHATH B3aUMOCBSI3U MEXKIY
HaXO0XJEHUEM B IMPUPOJEC, CBOWCTBAMHU,
OMOJIOTUYECKOH POJIbIO U 001aCTIMH
XJI0p — MOJy4YeHHUEe B MPOMBIILICHHOCTH U
MPUMEHEHUS XJIopa.
JabopaTopuu, peakiMyu ¢ MeTaJlIaMU U
. . | XapakTepu3oBaTh NPOMBIIIJIEHHbIE U
HeMmerannamu. BzaumogeiicTBue xjaopa ¢ BOAoOH
o . nabopaToOpHBIE CITOCOOBI MOJIYUEHHS
U pacTBOpaMHU mienoueit. [lennoi mexanusm loba
peaxkyuu 83aumMo0eticmsusi Xaiopa ¢ 6000POOOM. pa. .
. HccnenoBaTh CBOWCTBA NU3y4aEMbIX
Obe33zapasicusanue numvegoll 800bl XJI0POM.
BeniecTB. Habmogate 1eMOHCTpUpYEMBbIE
Xpanenue u mpancnopmupogka xuopa.
M CaMOCTOSITCIILHO MPOBOIUMEIC
Hemonctpanuu. [lonyyenue xyopa (OnbIT B OLLITLL
npoOupke). Jlabopatopuslii onbiT 1. [Tonyuenue ’
. HabnromaTh XUMHUYECKHE PEAKIIUU H
XJIOpa ¥ U3yYCHHE €T0 CBOWCTB
OTNUCKHIBATH UX C MOMOIIBIO PYCCKOTO
sI3bIKa U si3bIka XumMuu. CoOIr01aTh
MpaBuiIa U MpUeMbl 6€30MacHoil paboTHI ¢
XAMUYECKUMU BEIICCTBAMU U
71a00paTOpHBIM 000PYTOBAHUEM
Kucnoponnsie Kucmopoansie coeguHeHus Xjuopa. XapaKTepu30BaTh CBOMCTBA KUCJIIO- 45,7
COEIMHEHUS ['MmOXJIOPUTHI, XJTOPATHl U MEPXIOPATHl KaK POJHBIX COEIMHEHUN Xopa.
XJjopa THIIHYHBIC OKHCIUTENH. [leMoHCcTpamuu. ComnocTaBisATh XUMHYECKHE CBOMCTBA

OxucnuTeabHbIE CBOMCTBA pacTBOpa
TUTIOXJIOPUTA HATPHUSL.
JlabopaTopHslii onbIT 2. CBOMCTBA
XJopcoepxkammux oroenuBarenei

KUCIIOPOJHBIX COEIMHEHHUH XJopa ¢
obmactamu mpuMeHenus. MccienoBaTh
CBOMCTBA M3y4aeMbIX BEIIECTB.
Habnronats neMoHCTpUpyeMble U
CaMOCTOSITEIbHO MPOBOIUMBIE

OTIBITHI.

HabnronaTe XUMHUYECKHE PEaKIUU U
OTIMCHIBATh UX C TTOMOUIIBIO POJTHOTO
S3bIKA U s3bIKa XxuMuHU. CoOmo1aTh
MpaBuJia U MpUEMbl 0€30TacHON paboOTHI ¢
XAMUUYECKUMU BEIIECTBAMU U
1a60paTOPHBIM 000pYyTOBAaHUEM
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XJI0pOBOJIOPO.
ConsiHas kuciora

XA0pOoBOAOPOJ — MOJYYEHHUE, KUCIOTHBIE U
BOCCTAaHOBUTEJbHBIC

coiicTBa. CoJisiHAas KUCJIOTA U €€ COJIU.
KauecTBeHHbIE peaKLIMU HA raJOr€HU-UOHBI

OOBSACHATH 3aBUCUMOCTb CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHMUSI.
IIporuo3upoBath CBOMCTBA COCAUHECHUMN
Ha OCHOBE 3HaHu# o Ilepuonumueckom
3aKOHE.

XapaKTepu30oBaTh CBOMCTBA XJIOPO-
BOJIOPOJia U COJISIHOM KUCJIOTHI.
ComnocTaBiisAiTh XMMHUYECKHUE CBOMCTBA
XJIOPOBOJIOPO/IA U COJITHOM KUCIOTHI C
00JaCTIMU IPUMEHECHUS.
XapaKTepu30BaTh NPOMBIIIJICHHBIC U
nabopaTopHbie cIOCOOBI MOTYUYEHHUS
COJISTHOM KUCJIOTBI

5,7

dTop, Opom, non
U UX COCJIUHCHUS

duznyeckre CBOMCTBA MPOCTHIX BEIIECTB.
Ocob6ennoctu xumuu Gpropa, 6poma u uoja.
KauecTtBeHHas peakinusa Ha uoa. [Ilpumenenue
TaJOTe€HOB U UX BaXHEUIIINX COSANMHEHU.
Hemonctpanuu. OneITEl ¢ OpOMHON BOJOH.
Jlabopatopusiit onbiT 3. CBOlicTBa Opoma, nojaa
U UX coJiei

OO6o0maTh 3HaHUS U AeIaTh BBIBOJIBI O
3aKOHOMEPHOCTSAX U3MEHECHUMN CBOMCTB
rajJoreHoB.

IIporuo3upoBaTh CBOMCTBA COCAUHECHUMN
Ha ocHOBe 3HaHui o [lepuoauueckom
3aKOHE.

OOBICHATH 3aBUCUMOCTH CBOMCTB
BEIECTB OT UX COCTaBa U CTPOCHUS.
XapakTepus3oBaTh CBONCTBa PTOpa,
Opoma, noja U UX COCTUHEHUM.
ConocTaBisiTh XUMHUYECKHE CBOWCTBA
¢dbTopa, Opoma, MOJa U UX COCTUHEHUMN C
o01acTAMU IPUMEHEHUS.

HccnenoBaTh CBOMCTBA U3yYaeMBbIX
BEILECTB.

Habnronats neMoHCTpUpyeMble U
CaMOCTOSITEIbHO IPOBOIUMBIE

OTIBITHI.

Habnronate XuUMHUYECKHUE PEaKIUU U
OTIMCHIBATh WX C TOMOIIBIO POJTHOTO
S3bIKA U si3bIKa xuMuu. CoOM0aaTh
MpaBuJia U MpUEMbl 0€30TacHON paboOTHI ¢
XUMHYECKUMHU BELIECTBAMHU U
1a00paTOPHBIM 000pPYTOBAaHUEM

2,5,7
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[IpakTuyeckas
pabora Ne 1.
Pemenue 3kxcne-
pPUMEHTaJIbHBIX
3a7a4 1o TeMe
«["amorensi»

Penienue s3xkcnepuMeHTAIBHBIX 33a7a4 TEME
«l"anoreus»

[IpoBOAUTH XUMUUECKUMN IKCIIEPUMEHT 110
MOJIYYEHUIO XJIOpUJa MarHus, HoAHOM
BOJIBI, UICHTU(DUIIUPOBAHUIO HOHOB
BOJIOPOJia, MOJa, TAJIOTE€HUI-UOHBI C
MOMOIIbI0 KAYECTBEHHBIX PEAKIUM.
Habnronate 1 onuchiBaTh caMOCTOS -
TEAbHO MPOBOJMMBIE ONBITHI C TOMOIIbIO
POIHOTO s3bIKA U SI3BIKA

XUMHUH.

CobnroaTh npaBuia U NPUEMbI
0e3o0macHo# paboThl ¢ XUMUUYECKUMU
BelIeCcTBaMH U 1a00paTOPHBIM
000pynOoBaHNEM

45,7

XaJIbKOTE€HBI

DJeMeHTHl NOArpyNIbl Kuciaopoaa. Obmas
XapaKTEPUCTUKA 3JIEMEHTOB TJIaBHOMN
noarpynnel VI rpynnel. ®u3znyeckue cBoiicTBa
MPOCTBIX BEIIECTB

XapakTepu3oBaTh 00IIME CBOWCTBA
XaJIbKOTECHOB.

OOBACHITH 3aBUCHMOCTEL CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHHUS.
O6006maTe 3HaHU U J€IaTh BEIBOIBI O
3aKOHOMEPHOCTSIX U3MEHEHUI CBOWCTB
XallbKoreHoB. [IporHo3upoBaTh cBOMCTBA
HEHM3YUYEHHBIX 3JIEMEHTOB U UX COEJUHE-
HUU Ha OCHOBE 3HaHuU o llepuoauueckom
3aKOHE.

2,5,7

O30H —
aJIIOTPOITHAS
MOJIU(UKAITU S
KUCJIOpoaa

O30H Kak amnoTponHas MoaupUKaIU
kuciopona. [lonyuenue ozoHa. O30H Kak
okucauTenb. [Io3uTUBHAasA U HETaTUBHAA POJb
030Ha B OKpyxaruen cpene. CpaBHEHUE
CBOWCTB 030HA U KUCJIOpOJa

XapaKTepu3oBaTh 030H KaK aJJIOTPOIHYIO
MOAU(PUKAIIUIO KUCIOPOa.
ComnocTaBisTh poJIb 030HA B BEPXHUX U
HHXKHHX closiX atMocdepbl. OOBICHATH
3aBUCHUMOCTb CBOWCTB 030HA OT €T0
CTpOCHHUS.

CpaBHUBaThH CBOICTBA 030HA U
KHUCI0pOoAa.

OOBACHATH B3aUMOCBSI3U MEXIY
HaX0XJEHUEM B MPHUPOJE, CBONCTBAMHU,
OMOJOTUYECKON POJIbIO U 00JIaCTAMU
IPUMEHEHUs 030Ha

5,7

ITepokcun
BOJIOpPOJIa U €ro

Bozna U IICPOKCHU BOAOPOAA KAK BOJOPOAHEIC

COCJIMHCHHUS KHCJIOPOJia — CPaBHEHHE CBOMCTB.

XapaKTepu3oBaTh BOAY U MEPOKCHU]
BOJIOPOJIa KaK BOJOPOJHBIC COCTMHEHU S

5,7
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MPOU3BOTHBIE [Tepokcum BoIOpoIa Kak OKHCIUTENb U BOCCTAa- | KUCIOPOJA.
HOBHUTEJb. [IepoOKCUIBI METAIOB CpaBHUBATH CBOWCTBA BOJIBI U MIEPOKCHUIA
BOJOpOJia. XapaKTepU30BaTh NEPOKCHU]T
BOJIOpPOJIa KaK OKHCIHUTEIb U
BOCCTAaHOBUTEIb.
ComnocTaBiIsAITh XUMUYECKHE CBOMCTBA
MepoKCcuIa Bogopoaa ¢ o0IacTaMu
NIPUMEHEHU S
Cepa Cepa. Annorponus cepbl. Puzuueckue u OOBSCHATH JIIEKTPOHHOE CTPOCHHE 45,7
XUMHYECKHE CBOMCTBA cephl (B3aMMOJACHCTBUE C | MOJICKYJ U3YYEHHBIX BEIIECTB.
MeTaljlaMu, KUCIOPOJAOM, BOJIOPOJAOM, OOBSICHATH 3aBUCUMOCTH CBOWCTB CEPHI
pacTBOpaMu IIeJOYEeH, KHCIOTaMHU-OKHUCIIH- OT €€ CTPOCHHUS. XapaKTepH30BaTh
TeassMu). B3aumouelcTBre cephl ¢ CYJIb(PUTOM BaKHEHIHEe GU3NUCCKHE U XUMUUCCKHE
HaTpHs ¢ 0Opa3oBaHWEM THOCYJIb(daTa HATPUS. cBolicTBa cepbl. OOBIACHATH B3aUMOCBI3H
Hemonctpanuu. [InaBnenue ceprl. ['openue MEXIy HAaX0XKJICHUEM B IIPUPOJIEL,
cepsl B Kuciopoje. BzaumoneiicTBue xemnesa ¢ CBOWCTBAMH, OMOJIOTUUECKOUN POJILIO U
cepout 00acTAMU IPUMEHEHUS CEPHI.
XapakTepu30BaTh NPOMBINIJIICHHBIC U
nabopaTopHBIE CIIOCOOBI MOTYyUYEHUS
CepHI.
HaOnrmogats 1 onuceiBaTh JEMOH-
CTPUPYEMBIE OTBITHI
CepoBonopo. OOBICHATH 3aBUCHMOCTH CBOWCTB 2,5,7,8
Cynbduab BEIIECTB OT UX COCTaBa U CTPOCHUS.
[Tporno3upoBaTh CBOMCTBA COETUHEHUMN
Ha OCHOBe 3HaHU o [lepuoauueckom
CepoBo10pOJ — TOJNIyYEeHUE, KUCIOTHBIE U 3aKOHE.
BOCCTaHOBUTENbHBIE cBoMicTBA. CynbhUAbI. OOBACHATH B3aUMOCBSI3U MEXAY
Hucynvgpan. Iousmue o nonucyrvguoax. HaXOXJIEHUEM B IPUPOJIC, CBOMCTBAMH,
Hemonctpauuu. 'openue cepoBogopoa. OMOJIOTHUYECKOU POJIBIO U 00JACTIMHU
Ocaxnaenue cynbGHuI0B MPUMCHEHUS U3y4aeMbIX BEIICCTB.
XapakTepu30BaTh CIOCOOBI MOTyYESHUS U
CBOMCTBa M3yYaeMbIX BEIIECCTB.
Habnronate 1 ONKUCHIBATH IEMOH-
CTPUPYEMBIE OTBITHI
CepHucThblii ra3 CepHUCTBHIN ra3 Kak KUCIOTHBIA OKCHU/I. OOBICHATH 3aBUCUMOCTH CBOWCTB 2,58

OKHCIIUTEIbHBIC H BOCCTAHOBUTEIbHBIC

BCIICCTB OT UX COCTaBa U CTPOCHU.
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CBOMCTBA cepHUCTOro rasa. [lonyuenue
CEpHHUCTOI0 ra3a B MIPOMBIIIIEHHOCTH U
nabopatopuu. CepHUCTAsI KUCJIOTA U €€ COJIH.
Hemouctpanuu. CBOCTBA CEpPHUCTOTO ra3a

IIporno3upoBath CBOMCTBA COEAUHECHUMN
Ha OCHOBE 3HaHu# o Ilepuonmueckom
3aKOHE.

OOBSACHATH B3aUMOCBSI3U MEXKY
HaXO0XJICHUEM B MPHUPOJIE, CBONCTBAMHU,
OMOJIOTUYECKOH POJIbIO U 001aCTIMH
MMPUMEHEHHUS U3y4aeMbIX BEIIECTB.
XapakTepu30BaTh CIIOCOOBI MOJTYYCHUS H
CBOWCTBA MU3y4aeMbIX BEIIECTB.
HabGnronate 1 onmuceiBaTh AEMOH-
CTPUPYEMBIE OTBITHI

Cepubiit Cepublit anrunpua. Cepnas kucinorta. CoiictBa | OOBACHSITH AJIEKTPOHHOE crpoenue | 2,5,8
AHTUAPUI U KOHIIEHTPUPOBAHHOM M pa30aBICHHON CEPHOI MOJIEKYH W3Y4YEHHBIX BEIIECTB.
cepHasl KucioTa KUCHOTHI. [leficTBue KOHUEHTPUPOBAHHOU XapakTepus3oBaTh Ba)KHeMIue
CEpHOM KMCJIOTHI Ha caxap, MeTajJbl, XUMUUYECKUE CBOMCTBA CEpHOTO
HeMeTalmbl, cynbQuasl. Tepmuueckas aHTuapuIa u cepHOH KHCJIOTBHI.
YCTOWYHBOCTH CynbhaToB. Kpucmanioeuopamol ConocraBisiTh XMUMHUYECKHE CBOICTBa
cynvpamos memannos. KauecTBeHHas peakuus Ha | CEPHOM KUCJIOTHI c obnacTamu
CEpHYIO KUCIIOTY U MpUMEHEHUS.
€€ COJIN. HccnenoBaTh cBOMCTBA U3yYaeMBbIX
JemoncTpanuu. J[eicTBME KOHIEHTPUPOBAHHON | BEIIECTB.
CEpHOM KHUCIOTHI HA MEJb U Caxapo3sy. NnentuduumpoBaTh CEpHYIO KUCIOTY U
JlabopaTopHblil onbIT 4. I3yuenue cBolicTB €€ COJIM C MOMOIIbI0 KaYeCTBEHHBIX
CEpPHOM KHUCIIOTHI U €€ COJIEU peaxknui.
Habnronats neMoHCTpUpYyEMBIE U
CaMOCTOSITEIbHO IPOBOIUMBIE
OTIBITHI.
HabnronaTe XUMHUYECKHE PEaKIUU U
OINHUCHIBATh UX C MOMOULIbIO POJHOTO
s3bIKA U s3bIka XxuMuu. CobtonaTh
npaBuiia U MpueMbl 6e30macHoil paboThl ¢
XUMHYECKUMHU BELIECTBAMH U
na0opaTOpHBIM 000pYyIOBAHUEM
[IpakTrueckas Pemenne skcnepuMeHTANBHBIX 3aa4 MO TEMeE [IpoBOaUTH XUMUYECKUN DKCIIEPUMEHT 10 | 4,7
pabora Ne 2. «XallbKOTEHBI» uaeHTU(UKAIIUYT HOHOB BOJIOPOJA U
Pemenue skcne- cynbGhaT-uoHOB, XJIOPUA-UOHOB,
PUMEHTAIbHBIX M3YYEHUIO CBOMCTB CyJIb(UTOB U
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3a]a4 10 TEME
«XaIpKOTreHbI»

cyinbhumoB metaninos. HabnonaTe u
OIHUCHIBATH CAMOCTOSATEIBHO MPOBOJTUMBIC
OTIBITHI C TOMOIIIBIO POJHOTO SI3bIKA U
SI3BIKA

XUMHH.

CoOuro1aTh MpaBHiIa U MPUEMBI
0e30macHo# paboThl ¢ XUMUUYECKUMU
BEIIeCTBAMH M J1a00paTOPHBIM
000py0BaHUEM

Pemenune 3anay u | BeinosiHeHUE ynpaXxHEHUN MO TeMaM CocTaBiaTh YpaBHEHUS peakUHil, ¢ 5,7

BBITIOJIHEHUE «["anmorensi» U «XalbKOT€HBI», HA COCTABJICHUE | IOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBUTH

yOpaXHEHUU 1O ypaBHEHHUH peaknil, COOTBETCTBYIOIIUX LENOYKHU MpEeBpalleHU BEIIeCTB.

TeMaMm 3aJIJaHHBIM LIEMTOYKaM IMPEBPAIICHUH. OcCymecTBISATh pacueThl M0 XUMHUYECKUM

«I"anorensi» u Penienune pacueTHBIX 3a7ja4 IO XUMUYECKUM ypaBHEHHUSIM.

«XanbpKOTEHBI dbopmysaM U ypaBHEHUSIM Hcnonp30BaTh aJITOPUTMBI TIPU PEUICHUU
3aja4

DJIEMEHTHI MO/I- DJIeMEHTBI HOATPYIIIbI a30Ta. XapakTepu30BaTh 00IIHE CBOMCTBA 2,5,7,8

TPYIIBI a30Ta OOmias xapakTepuCcTUKA TJIaBHOM MOATPYNINbl V | 3IeMEHTOB MOATPyNibl a3ota. OO0BACHSITH

rpynnsl. Pu3ndeckre CBOUCTBA MPOCTHIX 3aBUCHUMOCTb CBOMCTB BEIIECTB OT UX
BEIIECTB cocraBa u ctpoeHus. O6001maTy 3HAHUS U

JeJIaTh BBIBOJIBI O 3aKOHOMEPHOCTIX
W3MEHEHHUI CBOMCTB U3y4aeMbIX BEIECTB.
[IporHo3upoBaTh CBOMCTBA HEM3YUCHHBIX
3JIEMEHTOB U UX COEJUHEHHUN HAa OCHOBE
3HaHuU o [lepuoanueckom 3aKoHe.
OOBICHATH B3aUMOCBSI3U MEXIY
HaXOXXJIEHUEM B IPUPOJIEC, CBOMCTBAMH,
OMOJIOTUYECKOU POJIBIO U 00JTACTIMHU
MIPUMEHEHUS] N3y9aeMbIX BEIIECTB

A3zoT A30T u ero coequHeHus. CTpoeHHe MOJEKYIIbI OOBSICHATH 3aBUCUMOCTH CBOMCTB a30Ta 2457

azora. du3myecknue 1 XUMHICCKHE CBOWCTBA
azora. [lonydeHnne a30Ta B IPOMBIILIEHHOCTH U
nabopatopuu. Hutpuast

OT €ro CTpoeHus. XapaKTepu3oBaTh
BaXHEHWIKUEe GU3NUCCKHE U XUMUUCCKHE
CcBOMCTBA a30Ta.

ComocTaBisITh XUMHUYECKHE CBOMCTBA
azora ¢ 00JIaCTAMH MPUMEHEHHUS.
OOBACHATH B3aUMOCBSI3U MEXKY
HaXOXXJIEHUEM B IPUPOJIC, CBOMCTBAMH,
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OMOJIOTUYECKON POJIbIO U 00JIaCTAMU
NPUMEHEHHUS a30Ta. XapaKTepu3oBaTh
MPOMBIIUICHHBIE U TabopaTOpHBIE
coCOOBI MOJYYSHHS a30Ta

AMMHKAK U COJIU OO0BICHATH 3aBUCUMOCTH CBOWCTB 25,7
aMMOHHS aMMHaKa OT €ro CTPOCHHUS.
XapakTepu3oBaTh aMMHUaK Kak
BOCCTAaHOBHUTEJb. XapaKTepPHU30BaTh
AMMHaK — ero mojydeHue, Gu3ndecKue u o
. . BaXHEHIHE PU3MICCKHE U XUMUUCCKHUE
xuMuueckue cpoiictBa. OCHOBHBIE CBOMCTBA N .
CBOMCTBA aMMHaKa U COJIell aMMOHHUSL.
BOJHBIX PAaCTBOPOB aMMHaka. AMMHAaK Kak .
N CormocTaBisTh XUMHUYECKHE CBOMCTBA
BOCCTAHOBHUTENb. Bzaumooelicmeue ammuara ¢ .
aMMHUaKka U COJIEH aMMOHHS ¢ 00J1acCTIMU
AKMUBHBLIMU MEeMATIAMU. AMUO Hampusi, e2o
. N MpUMEHEHUs. XapaKTepu3oBaTh
ceouicmea. Conu ammonus. Ilosenenue coaen
MPOMBIILIEHHBIE CIOCOOBI TOMYUYECHUS
aMMOHHUS IpH HarpeBaHuu. KayecTBenHas AMMUAK
peakuus Ha MOH aMMOHus. [Ipumenenue ) .
HccnenoBaTh cBOCTBA U3yUyaeMBbIX
amMmuaka. Jlemonctpanuu. PactBopenue BEIIECTB
amMMuaka B Bojie. OCHOBHBIE CBOMCTBA pacTBOpa '
Habnronats neMoHCTpUpyEeMble U
amMMmHaka. KaTaauTnyeckoe OKHMCIEHNE aMMHaKa.
o . CaMOCTOSITEJIbHO TTPOBOTUMBIE
JlabopaTopHblil onbIT 5. M3yuenue cBoiicTB OLIBITEI
BOJIHOTO pPacTBOpa aMMHUaKa. )
o . o HaGnronate XuMuuecKkne peakiiuu u
JlabopatopHusiii onbiT 6. CBOMCTBA coJiei
OIMUCBIBATh UX C TOMOIIbIO POJTHOTO
aMMOHMUS
sI3bIKa U sA3bIka xuMuu. Co0IIro1aTh
NpaBuiIa U pUEeMbl 6€30MacHoil paboTHI ¢
XUMHAYECKUMH BEIIECTBAMH U
71a00paTOpHBIM 000PYIOBAHUEM
[IpoBOANTE XUMHUYECKUN dKCTIEpUMEHT 1o | 4,5,7
MOJY4eHUIO aMMHUaKa U U3YYCHUIO €TO
[TpakTnueckas cBoiicTB. HabGnronaTh u onmucheBaTh
pa6ora Ne 3. CaMOCTOSITEJIbHO IPOBOJAUMBIE ONBITHI C
«ITonyuenue Pemrenne sxcnepruMeHTalbHBIX 3a4a4 10 MMOMOIIBIO POJHOTO S3BIKA U
aMMHUaKa u MOJYYCHUIO aMMHUaKa U U3YYEHHUIO €r0 CBOMCTB SI3BIKA XMMHUHU.
W3y4EeHHUE ero Cob6nroaTh MpaBuia U MPUEMBI
CBOMCTB» 0e30macHo#l paboThl ¢ XUMUUYECKUMU
BEIIECTBAMH M J1aOOpaTOPHBIM
000py0BaHUEM
Oxcunpl azora OxcHuabl a30Ta, UX MOJYYEHUE U CBOMCTBA. OOBSICHATH 3aBUCUMOCTH CBOWUCTB 5,8
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Oxcup azora (I). Oxucnenue oxkcunaa azora (II)
kuciaoponom. Jlumepusamnus okcuga azora (IV).
A3zoTucrtas kuciaora u ee coinu. Hutputs kax
OKHUCIIUTEIN U BOCCTAHOBUTEIH.
Hemonctpanuu. [lonyyenue okcuna azora (II) u
€ro OKHUCJIEHHUE Ha BO3/1yXe

OKCHUAOB a30Ta OT UX COCTaBa U CTPOCHHUA.

O600maTe 3HaHU U J€7IaTh BEIBOIBI O
3aKOHOMEPHOCTAX U3MEHEHUU CBOMCTB
HM3y4YaeMbIX BEIIECTB. XapaKTepu30BaTh
BaXKHEHIINEe XUMHUYECKHE CBOMCTBA
OKCHJIOB a30Ta, a30THUCTOM KHCIOTHI U
HUTPUTOB. XapaKTEpU30BaTh HUTPUTHI
KaK OKHUCJHUTEIN U BOCCTAHOBHUTEIIH.
ConocTaBiaTh XHMUYCCKHE CBOMCTBA
OKCHJIOB a30Ta U HUTPHUTOB C 00JIaCTAMH
npuMeHeHus. HabmonaTe U onuCchIBaTh
JEMOHCTPUPYEMBIE ONBITHI

A30THAas KHCJIOTa XapakTepu3oBaTh BaKHEHUIIINE 25,7
U ee coiu buznyeckne 1 XUMUYECKHUE CBOMCTBA
A30THas KucI0Ta — (QU3UUYECKUE U XUMHUYECKHE .
. a30THOUW KHUCJIOTHI U HUTPATOB.
CBOMCTBA, MOJyueHHe. A30THAsI KUCIIOTa KakK .
. XapakTepu30BaTh OTHONIEHUE a30THOM
OKHUCIIUTENb (OTHOLICHHUE a30THON KUCIOTHI K
KUCJIIOTHI K METaJIaM, OOBSICHSITh
MeTajjlaM U HeMeTajjiaM). 3aBUCUMOCTD
. 3aBUCUMOCTD MPOJYKTa BOCCTAHOBJICHUS
MPOJYKTa BOCCTAHOBJIEHHS 230THOM KHUCIOTHI OT .
A30THOM KHUCJIOTHI OT aKTUBHOCTHU
AKTHBHOCTHM METaJIa M KOHIICHTPAIUU KUCIOTHI.
MeTalllla U KOHIEHTpaIluu
THouamue o kamuone Humpornus. Ocobennocmo CHCIOTEL
83AUMOOEUCMBUSL MASHUSL U MAP2AHYA C .
. . . ComnocTaBusiTh XUMHUYECKHE CBOMCTBA
pazbasnenHotl azomuoul kuciomotl. HutpaTel, ux .
. A30THOM KUCJOTHI U HUTPATOB C
bu3ndecKre U XuMHUYEeCKHe CBOMCTBA (OKHUCIIH -
. 00J1acTAMU MPUMEHEHHUS.
TeJIbHBIE CBOWCTBA U TEPMHUUYECKas
N XapakTepu3oBaTh CIOCOOBI MOJTYYECHUS
YCTOWYUBOCTH), MpUMeHeHue. JleMoHcTpamnuu. N
. . A30THOM KHUCIOTHI.
JleiicTBrUe a30THOW KUCIOTHI Ha MEJb
HalOnrmogate 1 onuceIBaTh JEMOH-
CTPUPYEMBIE OMBITHI
docdop ®ocdop u ero coenuHeHUus. AII0TPONUS XapakTepu3oBaTh aJNIOTPOIHBIE 5,7

docdopa.

®dusnueckne cBoricTBa Gpocdopa. Xumudeckue
cBoiicTBa pochopa (peakuuu ¢ KUCIOPOJIOM,
rajJjoreHaMu, MeTajuIaMH, CIIOKHBIMH
BEIIECTBAMH-OKUCIUTEIAMU, IIETOUYaMHU).
[Tonyyenue u npumenenue gocdopa. PochuH.
®ochuasl. emonctpanuu. ['opernue pochopa B
kuciopone. [IpeBpamenne kpacuoro gocdopa B

Moaupukanuu pocdopa.

CpaBHuBath 0enblil U KpacHbI hocdop.
XapaKTepu30BaTh BaKHEUIIUE
dbu3nvecKkrue 1 XUMUYECKUE CBOMCTBA
dbochopa.

ComnocTaBisiTh XUMHYECKHE CBOWCTBA
dbocdopa ¢ obnacTaiMu TpUMEHEHUS.
XapaKkTepu30oBaTh c10COObI MOJTYYEHHUS
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OeNbIii U eTr0 CBEYCHHUE B TEMHOTE

dochopa.
Habronath U OMKUCHIBATh IEMOH-
CTPUPYEMBIE ONBITHI

dochopHbIi XapakTepu30oBaTh BaKHeHIINE 5,7
QaHTHIPUI U . W3UYECKHUE U XUMUYECKUE CBOMCTBA
p ®ocdopuslii anrunpua. Oprodochopuas u ¢
dbochopHubie dbochopHoro anruapuaa, GochopHBIX
MeTadocPopHas KUCIOTHL U UX COJIH.
KUCIIOTBI kucioT u ¢pocharoB. COomocTaBisITh
KauecTBeHHas peakiusa Ha opTodocdarsl. .
. XHMUUYECKue cBoicTBa GochopHBIX
Paznoxenue oprodochopuoit kucnorsl. [Ipume- .
. . KUCJIOT U UX COJIeH ¢ obsacTsaMu
HeHue GpochHopHOU KUCIOTHI U €€ COJeH.
npumeHenus. HaGnonate
buonoruueckas poap pocdaros.
. JEMOHCTPUPYEMbIe XUMHUYECKUE PEaAKIUU
HemoncTpanuu. Bzaumoneiicrsue pocdopHoro
. Y OTIMCBHIBATH UX C MOMOMIBIO POJIHOTO
AHTUJpUA C BOJIOU
SI3BIKA
U SI3bIKa XUMUU
[TpakTnueckas Pemenune 3xkcniepuMeHTaNbHBIX 3aa4 10 TEME [TpoBOIUTH XUMUUYECKUI IKCTIEPUMEHT 110 | 4,5,7
pabota Ne 4. «DIeMeHTHl NOArPYIIBI a30Ta) uneHTuGuKanuu noHa aMmMoHus, pocdar-
Pemenue 3kcne- HOHAa, HCCIECIOBAHUIO CBOMCTB a30THOU U
pPUMEHTAIbHBIX bochopHO KHCIOT, COJIelt aMMOHHS.
3aJ1a4 10 TeMe HabGnronath 1 OMUCHIBATH CAMOCTOS -
«DNeMeHTHI TEJILHO MPOBOJAUMBIE OMBITHI C TOMOIIBIO
MO ITPYTITIBI POJTHOTO S3BIKA M SI3BIKA
a3oTa» XUMUH.
CobnronaTh npaBuiia U MpUEMbI
6e30macHoil paboThl ¢ XUMUUYECKUMU
BelIeCTBaMH U J1a00paTOPHBIM
000py0BaHNEM
Yrinepon OOmiast xapakTepUCTUKA PJIEMEHTOB TJIAaBHOU OO0BICHATH 3aBUCHMOCTH CBOWCTB 2,5,7,8

noarpynnsl IV rpynnel. Yriaepoa. AmioTponus
yriaepona. CpaBHEHHE CTPOCHUS U CBONCTB
rpadura u anmasza. OynnepeH Kak HOBas
MoJieKyJisipHas ¢dopma yriepoa. Yrob:
XUMHYECKHE CBOMCTBA, MOJyYEHUE U
npumenenue yrius. Kapounasl. 'maponus
KapOuaa Kanbus U KapOuaa aTtoMUHUS.
KapOunpl mepexoaHbIX METaIOB (Kemesa,
XpoMma U JIp.) KaK CBEPXIPOUYHbIE MATEPHUAIBI.
Hemoncrpanun. OOpa3usl rpaduTa, aaMasa

yriaepojia OT ero CTpOeHHUs.
XapaKkTepu3oBaTh U CPAaBHUBATH
aNIOTPOMHBIE MOAUPUKAIIMU YTIEpOaa.
XapaKTepu3oBaTh BaKHEWIINE
bu3nyeckre 1 XUMUYECKHE CBOMCTBA
yriepoaa, kapougos. ComocTaBisiTh
XAMUUYECKHE CBOKWCTBA yriiepoaa u
KapOuI0B ¢ 001aCTIMU IPUMECHCHHUS.
Habnronath 1 ONKUCHIBATH IEMOH-
CTpUpPYyEMble MaTepHalbl
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CoenuneHus Oxcunapl yriepoaa. 1ekmpoHHoe CmpoeHue 58

yriepojaa MOJIeKyIbl y2apHo2o 2asa. YToidb U yrapHbli ras XapakTepu3oBaTh BaKHeEHIINE
KaK BOCCTAHOBHTENH. Peakius yrapHoro rasa ¢ | QU3HYECKUE U XUMUUYECKHUE CBOMCTBA
pacnnaBamu menoyeit. Cunres GopmMuaTos. coeauHeHuil yruepona. CpaBHUBATh
OOpa3oBaHue yrapHoro rasa npu HEMmoJIHOM cmpoeHue U CBOMCTBA YTJIIEKUCIOr0O U
cropaHuu yris. buonoruueckoe neiicteue yrapHoro ra3zon. ConocraBisiTh
yrapHoro raza. [lonydyeHue u npuMeHeHHEe XUMHUYECKHE CBOMCTBA COCJIMHECHU M
yrapHOro raza. YTJIEKUCIbIUA ra3: NoJy4yeHue, yriaepoja ¢ o6iacTaMu IPUMEHEHUS.
XUMHUYECKHE CBOMCTBA (B3aMMOJICH CTBUE NnentudunupoBaTh KapOOHAT- HOHBI C
YIJEKUCIIOro ra3a ¢ BOJ0M, HieJlo4amu, MIOMOIBIO KAYECTBEHHBIX PEAKLUU.
MarHvem, NepoKCHIaMi METaJIJIOB). HccnenoBaTth cBOMCTBA N3yYaeMBbIX
DnekmponHoe cmpoenue YeaeKUcio2o 2asa. BEILECTB.
VYronsHas kuciora u ee conu. Kapbonatsl u Habnronats 1eMOHCTpHPYEMBIC U
TUAPOKApOOHATHI: UX MOBEACHHUE MPU CaMOCTOSITEJIbHO IPOBOIUMBIE
HarpeBaHuu. HaxoorcoeHue kapOoOHamos masHus u OIIBITHI.
Kanvyus 8 npupooe: KOpauvl, dcemuye, uzeecmuaxu | Habmogate XuMHUYECKUEe peakluu 1
(u38ecmro8uvle 20pbl, KAPCMosvle newjepol, OTNHUCHIBATh UX C TOMOIIBIO POJTHOTO
cmanakmumol U cmanazmumet). JleMoOHCTpallUu. s3bIKa U s3bIka XxuMuHu. CoOmronaTh
['openue yrapuoro rasa. TymieHue miaMeHu npaBuiia U MpUEMbl 0€30TacCHON pabOTHI ¢
yrieKkuciablM ra3om. Pa3noxenue mpamopa. XUMHYECKMMHU BELIECTBAMHU U
JlaGopaTopHblif onbiT 7. KauecTBeHHast peakuus | 1abopaToOpHbIM 000pyA0BaHUEM
Ha KapOOHAT-UOH

Kpemuunit OOBICHATH 3aBUCHMOCTH CBOWCTB 57,8
Kpemunii. ®usnueckue 1 XUMHUYECKHUE CBOMCTBA | KPEMHUS OT €T0 CTPOEHHS.
KpeMmHusA. Peakuuu ¢ yriaem, Kuciopoaom, XapakTepu3oBaTh BaKHEWIINE
XJIOPOM, MarHmem, pacTBOPaMH ILIEN0YEH, bu3nyecknue 1 XUMUYECKHUE CBOMCTBA
cepoBogopoaoM. CuiaH — BOJOPOIHOE KpEeMHUSI.
coequHeHue kpeMHus. Cunuuuasl. [lonyuenue u | ConoctaBiaaTh CBOMCTBA KPEMHHUS C
NpUMEHEHUE KPEMHHUS. obnactsamu npuMeHenus. HaGmogats u
HemoncTtpamuu. O6pa3ubl KpeMHUS OINUCHIBATH J€MOHCTPUPYEMBbIE

MaTepHuasbl
Coennnenus Oxcup kpemuus (IV), ero ctpoenue, XapakTepu3oBaTh BaxKHeWIne 5,7
KpeMHHUS bu3nYecKre U XUMHUUECKNEe CBOWCTBA, 3HaYeHNE | GU3MYECKUE U XUMUYECKUE CBOMCTBA

B Ipupoje u npumeHenue. KpemHuessie
KHUCJIOTBI U UX COJNHU. ' MApOIN3 CHIMKATOB.
CunukaTHble MUHEpPaIbl — OCHOBA 3€MHOMU
KOPBI.

coequHeHul kpeMHusi. CpaBHUBATH
CTPOEHHUE U CBOMCTBA YTJIEKHCIIOTO ra3a H
okcuga kpemuus (I1V).

ComocTaBnsITh XUMHYECKHE CBOMCTBA
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JlaGopaTopHblii onbIT 8. McnbiTaHue pacTBOpa
CHJIMKATa HaTPUS UHIUKATOPOM.
JlabopatopHusiit onbIT 9. O3HAKOMIIEHHUE C
o0pa3aMy NPpUPOJHBIX CUIUKATOB

COCJIMHEHUH KPEeMHHS C 001aCTsIMHU
npumeHenus. MccinenoBaTh CBOWCTBA
M3y4yaeMbIX BEIIECTB.

Habnronate 1 onuchiBaTh caMOCTOS -
TEJILHO MPOBOJAMMBIE OMBITHI. HabmronaTh
XUMHUUYECKUE PEaKIIMU U OMUCKHIBATH UX C
MOMONIBIO POJTHOTO S3BIKA U S3bIKA
xumuu. CoOa0aTh MpaBuiaa U NPUEMBI
0e30macHo# paboThl ¢ XUMUUECKUMU
BelIeCTBaMH U J1a00paTOPHBIM
000py0BaHUEM

1 O6ob6maroniee Pemienue 3a1a4 v BBINTOJTHEHHE YIPAKHEHUH, CocTaBiaTh CpaBHUTEIbHBIC U 0000- 4,78
IMMOBTOPEHHUE 110 MO3BOJISIONUX CUCTEMAaTU3UPOBATh U 0O0OOMIMTh | I[AOIINE CXCMBI.
teme «Hemerai- noJlydeHHble 3HaHUs 1o Teme «Hemeranab» [IpoBOAUTE pacyeThl MO XUMHUUYECKUM
JIBI» dbopMyliaM U ypaBHECHHUSIM PEaKIUi.
OcymiecTBIsATh MO3HABATEIbHYIO
pedIICKCUIO B OTHOIIICHUH COOCTBEHHBIX
JTOCTHXCHUH B MPOIIECCE PEIICHUS
y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4
1 KonrtponbHas KoHnTponb 3Hanuii no teme «HemeTtannb» OcymiecTBISATh MO3HABATEIbHYIO 4,7
pabota Ne 1 mo pedaeKcuio B OTHOIIEHUN COOCTBEHHBIX
teme «Hemeran- JOCTUIXKEHUH B MIPOILIECCe pelIeHUs
JIBI y4eOHBIX U MMO3HABATEIbHBIX 3a/1a4
TEMA 2. OBILIME CBOVICTBA METAJIJIOB (2 gaca).
1 CBoiicTBa 1 OOmuit 0030p MeMeHTOB-MeTalIoB. CTpoeHHUE OOBSICHATH 3aBUCUMOCTH CBOWCTB 457
METO/IBI TOJTyYe- Y CBOMCTBA MPOCTHIX BEIIECTB-METAJIIOB. METAJJIOB OT UX CTPOCHHS.
HHS METaJIJIOB DJIEKTPOXUMHUUYECKUMN P/l HAMMPSKEHUM MeTa- XapakTepu30BaTh 00MME XUMUYCCKHUE

70B. MeTaJutnuecKkne KpucTaTndeCKue
pemieTku. [lonydyeHue u mpuMeHEHUE METaJJIOB.
HemoHuctpanuu. Komnekuus MeTaninos.
Konnexuus MuHepanoB u pyxa

CBOMCTBA METAJJIOB KaK BOCCTAHOBUTEICH
Ha OCHOBE CTPOEHHS UX aTOMOB U
ITOJIOXKCHUA B

3JIEKTPOXUMHUUECKOM Py HaNpsI>KEHUU
METaJjJIOB.

[Iporao3upoBaTh CBOMCTBA HEU3YUECHHBIX
DJIEMCHTOB U UX COG)II/IHGHI/Iﬁ Ha OCHOBC
3HaHu# o [lepuoanyeckoM 3aKoHe.
XapakTepu3oBaTh CIOCOOBI MOTYYCHHUS
METAJJIOB U3 PyJ U MHUHEPAJIOB.

77



HaOnrogars 1 onuceBaTh JEMOH-
CTpUpPYEMbI€ KOJJIEKIIUU

1 CnnaBsl CnnaBel. XapakTepucTrka Hanbosee u3BeCTHBIX | XapakTepu3oBaTh OCOOCHHOCTH cIjaBoB. | 2,5,7
criaBoB. emoncrpauuu. Komnekuus «Kenezo | Xapakrepu3oBaTh Hauboyiee U3BECTHBIE
U €ro CILIaBbI» CILJIABHI.
Habnronats 1 onuchBaTh 1I€MOH-
CTPUPYEMbIE KOJUIEKIIUU
TEMA 3. METAJUIBI TJIABHBIX TIOJAI'PVIIII (11 gacos).
1 OOmas xapakre- XapakTepus3oBaTh 001HE CBOMCTBA 5,7
pUCTHUKA IIEJI0Y- IIEJIOYHBIX METAJJIOB.
HBIX METaJIJI0B OOBCHATH 3aBUCUMOCTH CBOMCTB
[IEJIOYHBIX METAIJIOB OT CTPOCHUS.
OO6o0maTh 3HaHUS U AeIaTh BBIBOJIBI O
3aKOHOMEPHOCTSIX U3MEHEHUU CBOWCTB
IEeNOYHBIX MeTaloB. [Iporuo3upoBath
CBOWCTBA HEU3YUYCHHBIX FJIIEMEHTOB U UX
[lenounbie MeTamnbl. O0mas xapaKTepUCTUKA COEIMHEHUI HAa OCHOBE 3HAHUU O
2JIEMEHTOB I'JIaBHOW NOATrPYINbI | rpynmnsl. [IeprnoanueckoM 3aKOHE.
CpoiicTBa meN0YHBIX MeTaI0B. Pacnno3snaBanue | OOBIACHSATH B3aUMOCBSI3U MEXKIY
KaTUOHOB JIUTUS, HATPUA U KaJlMs. HaxO0XJIEHUEM B IPUPOJE, CBOMCTBAMH,
Hemonctpanuu. OkpamuBaHue NJIaMEHHU COAMU | OMOJTOTHYECKON POJIBbI0 U 00JaCTIMU
IIEJIOYHBIX NPUMEHEHUS] U3y4aeMbIX BEIIECTB.
METaJJI0B. NnentudunupoBaTh MeT0YHBIE METAJIIbI
JlabopaTopuslit onbiT 10. OkpamuBanue Mo IBETY MiaMeHu ux comneil. Habnronate
MJIAMEHHU COCIMHEHUSIMH MIEJTOYHBIX METAJJIOB JEMOHCTPUPYEMBIE U CAMOCTOSITEILHO
MPOBOJAUMBIE
OTIBITHI.
HabnronaTh XUMHUYECKHE PEaKIUU U
OTIMCHIBATh WX C TOMOIIBIO POJTHOTO
S3bIKA U si3bIka xuMuu. CoO0M0aaTh
NpaBuiia U MpueMbl 6e30macHoil paboThl ¢
XUMHYECKUMHU BELIECTBAMH U
71a00PaTOPHBIM OTIBITOM
1 Hatpuit u xanui Hatpuit u xanuii — npencTaBUTENN METOYHBIX OOBsACHATH 3aBUCUMOCTb CBOWCTB HaTpus | 4,5,7

METaJJIOB. XapaKTepHbIC peakIMu HATPUS U
kanus. [loaydeHre MeT0YHbIX METAJJIOB.
Oxcuabl ¥ IEPOKCUABI HaTpus U Kanug. Conu

U KaJIus OT UX CTPOECHHUS.
XapaKTepu30BaTh BaKHEHUIIUE
XMUMHYECKHE CBOMCTBA HATPUS U KAJIUSL.

78



HaTpusda, Kajlusia, UX 3HAYCHUC B IIPUPOAC.

HemoHncTpamnuu. Bzaumoaeiicteue HaTpus ¢

BOJIOM.

Jlabopatopubiii  omeiT 11, O3HakoMiieHHE

C

MHHCpaAJIlaMUu U BaXXHEUIITU MU COCOJUHCHUIMU

IICJIOYHBIX
MECTAJIJIOB

CpaBHHMBATh CBOWCTBA HATPUS U KaJus.
OOBACHATH B3aUMOCBSI3U MEXKIY
HaXO0XJICHUEM B IIPUPOJIE, CBOWCTBAMH,
OMOJIOTUYECKOH POJIbIO U 001aCTIMH
NPUMEHCHUS HATPUSA M KaJus.
XapakTepu3oBaTh MPOMBIILICHHBIC H
nabopaTopHbIEe CIIOCOOBI MOJIYyUEeHUS
HaTpPUS.

Habnronate 1eMOHCTpUPYEMBIEC U
CaMOCTOSITEILHO TTPOBOIUMBIC

OTIBITHI.

HaOnrogath XUMUYECKUE PEAKIIUU U
OTIMCHIBATh UX C TOMOUIBIO PYCCKOTO
s3bIKa U s3bika XuMuu. CoOar01aTh
MpaBuiia U MPUEMbl 0€30TTaCHON pabOTHI C
XUMHYECKUMU BEIIECTBAMU U
71a00paTOPHBIM OMBITOM

CoenuHeHus
HATpUs U KaJaus

Coenunenus Hatpus u kanus. Conu HATpus,
Kajiusl, UX 3HaueHHUE B XKU3HM yenaoBeka. Coma u

€K HAaTp — BAXKHEWIIME COCNUHEHUS HATPHUS.
JlabopaTopHsliit onbiT 12. CBOiCcTBAa COeAMHEHU

MICJI0OYHbIX METAJIOB

XapaKTepu30oBaTh BaKHEHUIIHE
XUMUYECKHE CBOUCTBA COCIUHEHUU
HaTpHA U Kalus. XapaKTepu3zoBaTh COAY
U €KW HATPp KaK BaXHEWIne
COEJMHEHUS HATPUsl.

OOBACHATH B3AaUMOCBSI3U MEXKY
HaxXO0XJIEHUEM B IPUPOJE, CBOMCTBAMH,
OMOJIOTUYECKON POJIBIO COCTUHEHUI
HaTpusA U Kanusi. COnocTaBiaTh
XUMHUYECKHE CBOUCTBA COSIUHEHUN
HATpHUs U KaJaus ¢ 00JacTIMU
npumeHeHnus. ccinenoBaTh CBOWCTBA
M3y4aeMbIX BEUIECTB.

HaGmrogats 1 ONHCHLIBATE CAMOCTOS -
TE€AbHO MPOBOJUMBIE ONBITHI C TOMOIIbIO
POAHOTO SI3bIKA U SA3BIKA

XUMUH.

Cob6nronaTh MpaBuiia U MPUEMBI
0e30macHo# paboThl ¢ XUMUUYECKUMU
BEIECTBAMH M J1aOOPATOPHBIM OMBITOM

2,5,7
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OOmas xapakTe-
PUCTHUKA DIIEMEH-
TOB INIaBHOU
noarpynnsl 11
TPYIIbI

OO0mras xapakTepUCTHUKA 2JIE€MEHTOB TJ1aBHOM
noarpynnsl Il rpynnsi. bepunnuii, Maruui,
HIEJI0YHO3EMEIbHbIE MeTalabl. AMPOTEPHOCTH
oKcuaa u rugapokcuga 6epuinug. Oxkpacka
IJIAMEHU COJISIMU ILI€T0YHO3EMEIbHBIX
MeTannoB. JlemoncTtpauuu. OKkpammBaHue
IJIAMEHU COJISIMU I1I€I0YHO3EMEIIbHBIX
METAaJIO0B.

Jlabopatopusiit onbiT 13. Okpacka miamMeHu
COEIMHEHUSIMH LIEJI0OYHO3EMENIbHBIX METAJJI0OB

XapakTepus3oBaTh 00MmIHe CBOMCTBA
3JIEMEHTOB I'JIABHOW MOArPYIIbI

II rpynmel. O0BACHATH 3aBUCUMOCTH
CBOWCTB 3JI€MEHTOB I'JIaBHOW MOATPYIIIbI
IT rpynmer oT cTpoeHuUs.

OO6o0maTh 3HaHUS U JAeIaTh BBIBOJIBI O
3aKOHOMEPHOCTSIX U3MEHEHUUN CBOWCTB
3JIEMEHTOB rJIaBHOW nmoarpynnsl 11
rpynmnsl. [Iporao3upoBarts cBoiicTBa
HEU3YUYEHHBIX 3JIEMEHTOB U UX COEJUHE-
HUU HAa OCHOBE 3HaHui 0 [lepuoauueckom
3aKOHE.

OOBACHATH B3aUMOCBSI3U MEXKIY
HaxO0XJIEHUEM B IpUPOJE, CBOMCTBAMH,
OMOJIOTHYECKOW POJIBIO M 00JIACTIMH
NPUMEHEHUS U3y4aeMbIX BEIIECTB.
NnenTuduuupoBath meI09HO3EMETbHBIC
METAaJJbl IO LBETY IJIAMEHU UX
coenunenuii. HaGmronats
JEMOHCTPUPYEMBIE U CAMOCTOSITEIILHO
MPOBOJAUMBIE OTBITHI.

Habnronate xuMHUYecKHUe peakiuu u
OIUCHIBATh UX C MOMOULIBIO POJHOTO
S3bIKA U si3bIka xuMuu. CoO0noaaTh
NpaBuiia U MpueMbl 6e30macHoil paboThl ¢
XUMHYECKUMHU BEILIECTBAMU U
1a60pPaTOPHBIM OTIBITOM

5,7

Maruauii u ero
COEJIMHEHUA

Maruuii, ero o6mas xapakTepUCTHKa Ha OCHOBE
noaoxxeHus B [lepuoanueckoit cucreme
3JIEMEHTOB

. . MeunneneeBa u CTpOEHUsI aTOMOB.
[Tonyuenue, GpU3nUECKHE U XUMUUECKHUE
CBOWCTBA, IPUMEHEHUE MArHUs U €ro
COCIUHEHU.

Conu Maruus, uX 3HaUY€HHUE B IPUPOJE U KUZHU
yenoBeka. JJabopatopusbiii onbiT 14. CBOWCTBA

OO0BICHATH 3aBUCHMOCTH CBOWCTB MarHus
OT €ro CTpoeHus. XapakTepu3oBaTh
BaXKHEWmMue GU3NIECKNEe U XUMUUECKHE
CBOMCTBA MarHus U €ro COeJMHEHHH.
ConocTaBasITh XUMHYECKHE CBOMCTBA
MarHus U €ro COeIUHEHNHN ¢ 00aacTIMuU
npumeHeHnus. MccinenoBaTh CBOWCTBA
U3y4aeMBbIX BEIIECTB.

HabGarogats 1 ONMCHLIBATE CAMOCTOS -

2,5,7
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MarHusl U ero CoOcIUHEHUN

TCJIbHO IMMPOBOJUMEBIC OIIBIThI C IIOMOIILIO
POIHOIO S3bIKa

U sA3bIKAa XUMHUU.

CobnroaaTh nIpaBuaa U MPHUEMBI
0e30macHO# pabOThl ¢ XUMHYCCKUMH
BEIICCTBAMH U JIaOOPATOPHBIM OIBITOM

Kansnuii u ero XapakTepu3oBaTh BaKHEUIINE 25,7
COEIMHEHUS ¢dbu3nyecknue 1 XUMHUYECKHE CBOICTBA
KaJdblHs U ero coeanHeHud. OObACHATH
Kanpuuii, ero obmast xapakTepucTUKa Ha OCHOBE | 3aBUCUMOCTH CBOMCTB KaJbLUSA OT €TO
nojoxxeHus B [lepuonnueckoit cucreme asneMeH- | ctpoeHus. ConocTaBisiTh XUMUYECKUE
toB /[. . MenaeneeBa u CTpOCHHS aTOMOB. CBOMCTBA KaJIbLIMs U €T0 COCAUHEHUH C
[Tonyuenue, puznuyeckue ¥ XUMHUYECKUE obnactamu npumeHnenus. McciaenoBathb
CBOMCTBa, MPUMEHEHHNE KAIbIIUI U €T0 CBOMCTBA U3y4YaeMbIX BEIIECTB.
COEIMHEHUI. Habnronate 1eMOHCTpUpPYEMBIE U
Conu Kanblus, UX 3HAYCHUE B IPUPOJE U KU3ZHU | CAMOCTOATEIHLHO IPOBOJUMBIE
yenoBeka. JlemoHcTpauuu. Bzanmonenucreue OTIBITHI.
KaJbIUs C BOJIOM. Habnronate xuMu4eckue peakiuu u
Jlabopatopusiit onbIT 15. CBOMiCcTBA COEAUHEHUN | OMUCHIBATH UX C MOMOIIBIO POJHOTO
KaJbIUs a3bIKa U sA3bIka XuMuu. CoOaronaTh
NpaBuiia U NpueMsbl 6e30macHoil paboThl ¢
XUMHYECKUMH BEIIECTBAMH U
71a00pPaTOPHBIM OTIBITOM
XKectkocTh Boabl | XKecTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUs. XapaKkTepu3oBaTh BUJIbI JKECTKOCTH BOABI. | 5,7,8
U CIIOCOOHI ee JlabopaTopHblil onbIT 16. XapaKkTepu30BaTh cOCOObl YCTPaHEHUS
yCTpaHEHHUS KectkocTh BOIBI AKECTKOCTHU BOJBI.
Habnronate 1 onuchIBaTh CaMOCTOS -
TeJIbHO MPOBOAMMBIE ONBITH. HabmogaTs
XHMHUUYECKUE PEAaKIIMHU U OTIUCHIBATH UX C
MIOMOUIBIO POJHOTO A3BIKA U S3bIKA
xumuu. CoOar0aTh MpaBuia U MpUEeMbl
6e3omacHO# paboOTHl ¢ XUMHYECKUMU
BEIIECTBAMH U J1a0OPATOPHBIM ONBITOM
ANIOMUHUN — AnroMuHui. PacipocTpaHeHHOCTH B IPUPOJIE, OOBACHATH 3aBUCUMOCTH CBOMCTB 2,57
XUMHUYECKUN busznyeckre U1 XUMHUYECKHE CBOICTBA aJTIOMHUHUS OT €r0 CTPOCHHUS.
3JIEMEHT U (OTHOILIEHHE K KUCIOPOAY, FajloreHam, XapaKkTepu3oBaTh BaKHEHUIINE
poCTOE pacTBOpaM KHUCJIOT U IIeJo4Yel, antomorepmusi). | du3nyeckue U XUMHUYEeCKHUe CBOMCTBA
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BCIICCTBO

IIpousBoacTBo anmtoMunus. [I[pumenenue
amoMunus. lemouncrpamnuu. Konnexknus
«AmoMunuiiy. [InaBicHUe alIOMUHUSA.
B3auMopaeiicTBHE aJIOMHUHUS CO IIECI0YBIO.
Amromortepmus. JlabopaTtopHblid onsIT 17.
CBoiicTBa aJIIOMUHUS

AIIOMHUHUS.
ConocTaBiaTh XUMHUYECKHE CBOMCTBA
AJIFOMUHUS ¢ 00JIaCTAMH IPUMCHCHUS.
XapakTepu30BaTh NPOMBIIIJICHHBIN
CIoco0 MOJyYCHHS aJTFOMUHUS.
HccnenoBaTh CBOMCTBA H3y4aeMbIX
BEIIECTB.

HabGnronate neMoHCTpUpYyEMBIE U
CaMOCTOSITEILHO MPOBOINMEIC

OIBITHI.

HaGnronaTh XMMUUYECKHE PCAKIUU U
ONHUCHIBATH UX C MOMOIIBIO

POJHOrO SA3bIKA U A3bIKAa XMMHH.
Cob6aroaTh MpaBuiia U MPUEMBbI
0e30macHO# pabOThl ¢ XUMHYCCKUMH
BEIIECTBAMH M J1AaOOPATOPHBIM OIBITOM

CoenuueHnus
ANFOMUHU S

AMDOTEpHOCTHh OKCHIA ¥ THAPOKCHIA
amomuHusi. Conu antomunus. [lonnoe
pas3ioKeHHne BOJOM COJIEH aTFOMUHHUSA CO
cnabbIMU IBYXOCHOBHBIMU KHCIOTAMH.
AJTIOMHUHATHI B TBEPJIOM BHUJI€ U B PACTBOPE.
KoMnnekcHble COEAMHEHUS aTIOMUHUS.
JlabopatopHusiit onbIT 18.

CpolicTBa COeAUHEHUN aTIOMUHUSA

XapaKTepu30BaTh BaKHEHUIINE
XUMHUUYECKHUE CBOMCTBA COCIMHEHU M
AIIIOMUHUS.

OOBSACHATH B3aUMOCBSI3U MEXKY
HAXO0XJIEHUEM B MPHUPOJIE, CBOMCTBAMH,
OMOJIOTUYECKOHN POJIbIO COCAUHCHUI
anroMuHUSA. COMOCTABIATh XUMHUYECKUE
CBOMCTBA COCJIMHEHUN allOMUHHUSA C
obnacTsimu npuMeHenus. MccnenoBath
CBOMCTBA U3y4YaeMBbIX BEIIECTB.
HaGnronate 1 omuceiBaTh CaMOCTOS -
TEJIbHO MPOBOJMMBIC ONBITHI. HabmonaTh
XUMHYECKHE PEAKIIUU U OMHUCHIBATh UX C
IMOMOUIBI0 POJHOTO SA3BIKA U SA3bIKA
xumuu. CoOr0aTh NpaBuiia U IPpUEMbI
0e30macHoil paboThl ¢ XUMUUYECKUMU
BEIECTBAMH M JJaOOPATOPHBIM OMBITOM

2,5,7

Pemenue 3agau u
BBIITOJTHCHHE
YIIPaXHEHUH I10
TeMe «MeTalabl

BrinonHenune ynpaxHEHU HA COCTaBIEHHUE
YpaBHEHUU peaKluil, COOTBETCTBYIOUIUX
3aJlaHHBIM LIENT0YKaM MpEeBpalleHUH, 10 TEME
«Mertayuibl TIaBHBIX NOArpynmny». Pemenue

CocTaBidaTh YpaBHEHUS peakUHid, ¢
MIOMOIIBIO KOTOPBIX MOYKHO OCYILIECTBUTH
LIEMOYKHU NPEBpAILEHUN BEIIECTB.
OCyniecTBIATh pacdyeThl M0 XUMHYECKUM

2,5,7
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TJIaBHBIX pacyeTHBIX 3a/1a4 M0 XUMHUYECKUM GOopMyJiaM U | YPaBHEHUSM.
MOJATPYIII» ypaBHEHHUSM Hcnonp30BaTh adropuTMbl PpU pelIeHUU
3ajay
1 Pemienne xaueCTBEHHBIX IKCIEPH - HaOmxronath ¥ onMceIBaTh CaMOCTOS - 45
MEHTaJIbHBIX 3a/1a4 1o Teme «MeTabl TE€AbHO MPOBOJMMBIE ONBITHI C TOMOIIbIO
Hpaxruuccias TJIaBHBIX TOJATPYII» OJIHOTO SI3bIKA U fA3bIKA
pabora Ne 5. Py P
XUMUH.
Pemenune skcne-
JlenaTh BBIBOJBI 110 pe3yjibTaTaM
PUMEHTAJbHBIX
MPOBEJECHHBIX XUMUYECKUX OIBITOB.
3aj1ay 1Mo Teme
CobnronaTh npaBuia U NPUEMbI
«Mertannsl rioas- .
0e3o0macHo# paboThl ¢ XUMUUYECKUMU
HBIX TTOJTPYIIT»
BelIeCTBaMH U 1a00paTOPHBIM
OTIBITOM
TEMA 4. METAJIJIBI ITOBOYHBIX ITOJAT'PVYIIII (16 yacoBs)
1 OO6mas xapakte- | Ob6miast xapakTepuCcTHKa MEPEXOAHBIX METANIIOB | XapaKTepu30BaTh 00IIHE CBOMCTBA 2,5,7
puctuka nepexoa- | I—VIII rpynn. OcoOeHHOCTH CTPOCHHS AaTOMOB | IEPEXOJHBIX METAJJIOB.
HBIX METaJJ0B nepexoHbIx MetannoB. O6mue pusnueckue u OOBACHATH 3aBUCUMOCTH CBOMCTB
XUMHYECKHe cBoiicTBa. [[pumMeHeHne MeTallioB MEePEeXOJHBIX METAJIOB OT CTPOCHHS.
OO6o06maTh 3HaHUSA U JA€JIaTh BHIBOJIBI O
3aKOHOMEPHOCTSAX U3MEHEHUU CBOICTB
MepexoqHbIX MeTalnoB. [Iporuo3upoBars
CBOWCTBA HEU3YUYEHHBIX JIIEMEHTOB U UX
COCJIMHEHHUN HAa OCHOBE 3HAHUH O
[lepuoanueckoM 3aK0oHE
1 Xpom OOBSICHATH 3aBUCUMOCTH CBOMCTB Xpoma 25,8
OT €ro CTpoeHus. XapaKTepu3oBaTh
XpoMm. dusznveckue cBOMCTBa Xpoma. BaXHeH e PU3NIECKHE U XUMUUECKHUE
XuMHYeCcKHe CBOMCTBAa XpoMa (OTHOUIEHUE K CBOWCTBA Xpoma.
BOASIHOMY Tapy, KUCIOPOAY, XJIOpy, pacTBopaMm | ComocTaBiasaTh XUMHUYECKUE CBOMCTBA
kucioT). [lonyuyenne u mpuMeHEHUE Xpoma. Xpoma ¢ 00J1acTSIMU MTPUMEHEHHUS.
Hemonctpanuu. Bzaumonelicteue xpoma ¢ Habnronate 1 OMKUCHIBATH IEMOH-
COJITHOW KHUCJIOTOM 0e3 ocTymna Bo3ayxa CTPUPYEMBIE ONBITHI
1 Coennnenus Coenunenus xpoma. MI3MeHeHHEe OKUCIUTENbHO- | XapaKTepu30BaTh BaKHEHIINE 45,8

xpoma. 3aBHCH-
MOCTb KUCIIOTHO-
OCHOBHBIX

U OKHCIUTECIBbHO-

BOCCTAHOBHUTEITBHBIX

U KHCJIOTHO-OCHOBHBIX CBOMCTB OKCHUJIOB U
TUJIPOKCUJIOB XpPOMa C POCTOM CTENEHHU
okucieHusi. AMoTepHbIe CBOWCTBA OKCHIA U

XUMUYECKHE CBOUCTBA COSAUHEHUU
Xpoma.

YcraHaBIuBaTh 3aBUCUMOCTb MEXIY
KHUCIOTHO-OCHOBHBIMH CBOMCTBAMH
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BOCCTAaHOBU-
TEeIbHBIX CBOMCTB
OT CTCIICHU

ruapokcuga xpoma (I11). Okucnenue coneit
xpoma (III) B xpomaTsl. BzanMHBIC TTIEpEX0bI
XpOMAaTOB U JUXPOMATOB. XpOMAaThl U AUXpOMa-

OKCHJIOB U THAPOKCHUIOB XpOMa U
3HA4YCHHUEM CTCIICHU
OKHCIICHHA.

OKHCIICHUS Thl KaK OKUCIHUTENH. [lonnoe paznoscenue 60001 XapakTepuszoBaTb aM(pOTEepHBIC CBOMCTBA
MeTania coneu xpoma (111) co crabvimu osyxocnosnvimu okcuja u runpokcuaa xpoma (III).
kucniomamu. Komnnexcuvie coeounenus xpoma. OnucelBaTh B3aUMHbBIE TEPEXO/IbI
Hemonctpanuu. OcaxxjaeHue THAPOKCUIA XpOMa | XpOMAaTOB U AUXPOMATOB. MccienoBarh
(IIT) 1 oxucieHue ero NepoKCUIOM BOJIOPOIa. CBOMCTBA M3y4yaeMbIX BELIECTB.
Paznoxxenue nuxpomara aMMOHHUS. Habnronate 1eMOHCTpUPYEMBIEC U
Jlabopatopusiii onbiT 20. CBOWCTBA COCUHEHHUH | CAMOCTOSATEIHLHO MMPOBOJIUMBIC
Xpoma OTIBITHI.
Habnronate xuMu4eckue peakiuu u
OTIUCHIBATH UX C MIOMOMIBIO POJHOTO
s3bIKA U si3bIka xuMuu. CoOnoaaTh
MpaBuiia U MpUEeMbl 0€30MaCHON pabOTHI ¢
XMMHUUYECKUMU BEIIECTBAMU U
71a00paTOPHBIM OMBITOM
Mapranen Mapranen — usndeckue U XUMHUUYECKHUE XapakTepu30BaTh BaXXHEUIINE 2,5,7

CBOMCTBa (OTHOIIEHUE K KUCIOPOAY, XJIOPY,
pactBopaM kuciyoT). [lonydyenue u npuMeHeHne
mapranna. Oxcun mapranna (IV) kax
OKHUCIIHTENb U KaTanuzatop. [lepmanranar kanus
KaK OKUCJIUTEIb.

Hemonctpanun. Paznoxenue nepokcujaa
BOJOPO/JIa MOJ NEUCTBUEM NUOKCHUIa MapraHIa.
JlabopaTopHslif onbiT 21. CBolicTBa Mapranua u
€ro CoOeIMHEHUN

dbu3nvecKkue U XUMUYECKUE CBOMCTBA
MapraHia u ero coeauneHuit. OOBICHATH
3aBUCUMOCTh CBOMCTB MapraHiia oT ero
ctpoeHusi. ConocTaBisiTh XUMUYECKUE
CBOWCTBA MapraHIla U €ro COeAUHEHUM C
00acTAMU IPUMEHEHHUS.
XapakTepuszoBath okcug mapranna (IV)
KaK OKUCJIUTENb U KaTalu3aTop,
NMepMaHTaHaT Kalus Kak

OKHUCJUTED.

HccnenoBaTh CBOMCTBA U3yYaeMBbIX
BEILECTB.

HabGnronate 1 onuceiBaTh J€MOH-
CTPAllMOHHBIE U CAMOCTOSTEIBHO
MPOBOJAUMBIC OTBITHI.

HabnronaTe XUMHUYECKHE peaKIuu U
OINHUCKHIBATh UX C MOMOULIbIO POJHOTO
S3bIKA U s3bIKa xuMuu. CoOM0aaTh
TpaBuJia U MPUEMbl 0€30MaCHON pabOTHI ¢
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XUMHWYCCKHUMU BCIICCTBAMU U
J'Ia60paTOprIM OIIBITOM

Kene3o kak Kenezo. Haxoxnaenue B npupoje. 3HaueHHUE XapaKTepu30BaTh KEJIE30 KaK 45,7
XUMUYECKUM JKeliesa JUIsl OpraHrM3Ma yesloBeKa. XUMUUYECKUH JIEMEHT.
2JIEMEHT JlaGopaTopHblii onbIT 22. U3yuenue munepanoB | OOBSICHITH B3aUMOCBSI3U MEXIY
xKenesa HaXO0XJEHUEM B NPUPOJE, CBOWCTBAMU U
OMOJIOTHUYECKON POJIBIO JKeie3a.
HccnenoBaTh cBOMCTBA U3yYaeMBbIX
BeniecTB. HabGnroaate 1 onuceiBaTh
CaMOCTOSITEJIbHO MPOBOJIUMBIE OTBITHI.
CobunroaTh npaBuiia U NpUEMbI
6e30macHoil paboThl ¢ XUMUUYECKUMU
BENIECTBAMH M J1a0OPATOPHBIM OMBITOM
XKenezo — mpo- du3nvecKkue CBOMCTBA xkene3a. XUMHUYEeCKue XapaKTepu30BaTh KeEJIe30 KaK MPOCTOe 5,7
CTO€ BEULIECTBO CBOMcCTBa Keye3a (B3auMOAEHCTBUE C BELIECTBO.
KUCIIOPOJIOM, XJIOPOM,CEPOH,yriieM,BOJI0M, OOBsCHATH 3aBUCUMOCTH CBOMCTB Keie3a
KHCIJIOTaMM, pacTBopamu coJjeit). CriaBsl OT €ro CTpoeHus. XapaKTepu3oBaTh
xKenesa ¢ yriaeponom. [lonydenue u npuMeHeHne | BakHelmue GU3nyeckue u XUMHYECKHUE
xenesa. Koppo3us xene3a u cnocoObl 3alIUTHI CBOICTBA Keye3a, CIoco0bl ero
JKEJIE3HBIX U3JEIUNA OT KOPPO3HHU. nonydeHus. COmocTaBisiTh XUMUYECKHUE
Hemouctpanuu. Konnexkuus «’Keneszo u ero CBOMCTBA Keje3a ¢ o0iacTamMu
crmiaBwly. JlabopaTopHusiit onbiT 23. CBolicTBa NpUMeHeHus. XapaKTepHu30BaTh NPOILECC
xKenesa KOPPO3UHU XKeJie3a U CIIOCOObI 3aIIUThI
kKeye3a OT KOPPO3UHU.
HccnenoBaTth cBOMCTBA U3YyYaeMBbIX
BELIECTB.
HabOnrmogate 1 onuceIBaTh JEMOH-
CTpPAllMOHHBIE U CAMOCTOATEIBHO
MpOBOJAUMBIE OTIBITEI. HabmromaTh
XUMHUUYECKUE PEAKIIUH U OTIUCHIBATH UX C
MMOMOIIBIO
POMHOTO S3bIKA U SI3bIKA XUMUH.
Cob6nroaTh MpaBuia U MPUEMBI
0e30macHo#l paboThl ¢ XUMUUYECKUMU
BeIIeCTBAMH U J1a00OPATOPHBIM ONBITOM
Coennnenus Coenunenus xene3za. CpaBHEeHHE KMCIOTHO- XapakTepu30BaTh BaKHEHIHE 2,58
xKenesa OCHOBHBIX U OKHCJIHUTEIbHO-BOCCTAHOBUTEIbHBIX | XUMHUYECKHE CBOMCTBA COENMHEHUI
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cBOWCTB ruapokcupa xenesa (1) u ruapokcuna
xkenesza (III). Conum xenesa (I1) u xemnesza (111).
Metoasl nepeBoja coiueit xxenesa (II) B conn
xkene3a (III) u obparno. [TonHoe pa3znokeHue
Bono# coneit xkenesa (III) co cmabeimu
JIBYXOCHOBHBIMU KHcIOTaMU. OKUCIUTENbHBIE
cBoiicTBa coenunenuit xkeneza (I11I) B peaknusx c
BOCCTAaHOBUTEIAMU (MOIUIOM, CEPOBOIOPOIOM
U Meab1o). LlnanugHeie KOMIIJIEKCHI XKeje3a.
KauectBenHnbie peaknuu Ha noHbl xenesa (I1) u
(111).

Hemounctpanuu. OcaxaeHne rTHApOKCHIa Keae3a
(IT) u okucieHue ero Ha BO3aAyxe

xKernesa.

CpaBHUBATh KHCIOTHO-OCHOBHBIE U
OKHUCIIHTEIIbHO-BOCCTAHOBUTEIbHBIE
cBolicTBa ruapokcuaa xenesa (II) u
ruapokcuaa xeneza (I111). ConocraBaaTh
XUMHUUYECKUE CBOMCTBA COCIMHEHU M
xKelnesa ¢ 00JaCTIMU IPUMCHEHUS.
XapaKkTepu30BaTh METOJIbI IEPEBOAA
cogett xxenesa (I1) B conm xenesa (11I) u
oOpaTHoO.

Habmromath 1eMOHCTPHPYEMBIC OIBITHI.
Habnronate xuMu4eckue peakiuu u
OTIUCHIBATh UX C MIOMOIIBIO POJTHOTO
SI3BIKA U SI3bIKA XUMUU

Menb Menpb. Haxoxaenue B npupoje. buonornyeckas | OObSCHATH 3aBUCHMOCTh CBONWCTB MEJIHU 2,5,8
poiab. du3nyecKkre U XUMUYECKHUe CBOWCTBA OT €€ CTpOeHUs. XapaKTepru30BaTh
Meau (B3amMOJICHCTBUE C KUCIOPOJIOM, XJIOPOM, | BaKHEWIINEe QU3NIECKUE U XUMHICCKHE
Cepoil, KUCITOTAMHU-OKUCITUTENAMU, XJTOPUIOM CBOMCTBA MEJU U €€ COCIMHECHHUM.
xkenesa (III)). [Tonyuenne n npumenenue meau. | ConmocTaBiasITh XMMHUUYECKHUE CBOMCTBA
Oxcun u ruapokcua meau (II). Conu meam (II). MEJH U €€ COCJIMHEHHUN ¢ 001acTsIMHU
Mennsbiii kynopoc. AMmuakatsl Meau (I) u meau | npuMeHeHusi. XapaKTepUu30BaTh
(IT). IMMonyuyenue oxkcuna meau (1) Boccra- MPOMBIILIEHHBIE CTOCOOBI MONYUYEHHUS
HOBJIeHHEM ruapokcuaa meau (II) roroko3oi. menu. MccnenoBaTh CBOMCTBA U3yYaeMbIX
[Tonyuenue xmopuaa u uoauna meau (I). BEIIECTB.
Jlabopatopusiit onbiT 24. CBOlicTBa Meu, €€ HabGnronate u onmuceiBaTh camo-
CIIAaBOB M COCIUHEHU N CTOSITEILHO TPOBOJUMBIE OTBITHI.
HaOmromaTh XUMHYECKHE PEaKIHU H
OTIUCHIBATh UX C MOMOIIBIO
POJTHOTO S3bIKA M SI3bIKA XUMUH.
CobntoiaTh paBuiia U MPUEMBI
0e30macHO# pabOThl ¢ XUMHYECKUMH
BEIeCTBAMU U J1a00PATOPHBIM OMBITOM
[IpakTnyeckas Pemenune 3a1a4 1o noJy4eHnIo 3aJaHHBIX [IpoBOANTE XUMHYECKUN dKCIIEPUMEHT 110 | 4,5,7
pabota Ne 6. BELIECTB (MEJHOTO KYOPOCa U HCENE3HO20 MOJIYYE€HUIO 3aJITaHHBIX BEIIECTB.
«ITonyuenue Kynopoca) Habnronate 1 onuchiBaTh caMOCTOS -

MEJHOTO KYIOpO-
ca.

TCJIbHO IMMPOBOJUMEBIC OIIBIThI C IIOMOIILIO
POAHOTO SA3BIKA
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[Tonyuenue
KEJIE3HOTO
KyImopoca»

" sA3bIKAa XUMUU.

JleaaTh BBIBOJBI 11O pe3yjbTaTaM
OPOBCACHHBIX XUMHUYCCKHUX OIIBITOB.
CobnroaaTh nIpaBuaa U MPHUEMBI
0e30macHO# pabOThl ¢ XUMHYCCKUMH
BEIICCTBAMHM U J1aOOPATOPHBIM OIBITOM

Cepebpo. 301010 OOBACHATH 3aBUCUMOCTH CBOMCTB 2,5,7
CepeOpo. ®usnyeckue U1 XUMUYECKHE CBOMCTBA | cepeOpa OT ero cTpoeHus.
(B3amMOJIEHICTBUE C CEPOBOJOPOIOM B XapakTepu3oBaTh BaxKHEHIINE
MNPUCYTCTBUHU KUCIOPOa, KUCIOTAMU-OKUCIUTE- | QU3UMUECKHE U XUMUUYECKUE CBONCTBA
nsmu). OcaxjaeHue okcuaa cepeopa npu cepedpa u ero COeIMHCHUM.
JNEeMCTBUM 1IEJI0YN Ha coJiu cepebpa. ComnocTaBisiTh XUMHUYECKHE CBOWCTBA
AMMuakaTel cepedpa Kak OKHCIUTEIIH. cepebpa u ero COeAMHEHUH ¢ 00JacTIMHU
KauecTBeHHas peakius Ha HOHBI cepedpa. npuMeHenus. HaGnoaaTe 1 onuceBaTh
[Ipumenenue cepedpa. JN€MOHCTpUpyeMble ONbIThl OOBSACHATH
HemouncTtpauuu. Beigenenue cepedpa u3 ero 3aBUCHUMOCTb CBOHCTB 30J10Ta OT €TO
cojueil nefictBueM Meau 3010To. dusnueckue U | cTpoeHus. XapakTepru3oBaTh BakHeue
XUMHUUYECKHE CBOWCTBA (B3aMMOJIEHCTBUE C ¢bu3nyeckne 1 XUMUYECKHUE CBOMCTBA
XJIOPOM, «IIapCKO¥W BOJKONY). 3070Ta U ero coennuHeHuit. ConmocTaBisITh
3070TOXJIOPOBOIOpOAHAS KUcaoTa. ['mapokcuy XUMHYECKUE CBOMCTBA 30J10TA C
3omota (IIT). Kommnnekcer 30m0ta. CriocoObl 007aCTsIMU TPUMEHEHHUS.
BBIJICJIEHUS 30J10Ta U3 30JI0TOHOCHON MOPO/IBI. XapakTepu30BaTh CIOCOOBI BHIEICHUS
IIpumenenue 3050Ta 30JI0TA U3 30JI0TOHOCHOW MOPOJIbI

Hunuk [Munk. ®u3nueckue U XUMHUYECKHE OOBSICHATH 3aBUCUMOCTH CBOMCTB IIUHKA | 2,5,7

CBOMCTBa(B3aMMOIEMCTBUE C TAJOTEHAMH,
KHUCJIOPOJOM, CEpOI, BOJION, pacTBOpaMu KUCJIOT
u menoyveir). [lonydenue u npuMeHeHHE IUHKA.
AMGbOTEpHOCTHh OKCHAA U THAPOKCH/IA IIUHKA.
Baxneiimue coiu MUHKA.

JlabopaTopHblii onbIT 25. CBolicTBAa HMHKA U
ero coeJMHeHU

OT €ro CTpoeHus. XapaKkTepu3oBaTh
BaXHEHWIHUEe GU3NUCCKHE U XUMUYCCKHE
CBOMCTBA IIMHKA U €T0 COETMHEHUH.
XapakTepu3oBaTh CIOCOOBI MOTYYCHHUS
IIUHKA.

CormocTaBisTh XUMHUYECKHE CBOMCTBA
IIMHKA U €r0 COEAMHEHHUN ¢ 00IacTIMA
npuMmeHeHus. McciaenoBarb cBoiicTBa
U3y4YaeMBbIX BEIIECTB.

HabGarogats ¥ ONUCHIBATE CAMOCTOS -
TEJIbHO MPOBOAMMBIE ONBITHI. Habmonats
XUMHUUYECKUE PEAKIUU U OMUCHIBATH UX C
MMOMONIbIO POJHOTO SI3bIKA U A3bIKA
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xumun. CoONM0IaTh MpaBUia U MPUESMBbI
0e30macHO# paboOThl ¢ XUMHYECKUMH
BEMIECTBAMH U J1a0OPATOPHBIM OMBITOM

Pemenue 3anau u . CocTaBiaTh ypaBHEHHUS peakUHil, ¢ 7
Brinonnenue ynpaxHeHuit mo reme «MeTtasibl
BBINIOJIHEHUE MMOMOIIBIO KOTOPBIX MOXKHO OCYIIECTBUTH
o MoOOYHBIX MOATPYII», HA COCTABICHUE .
yIpaxHEHUH 1o . . LENOYKHU MpEeBpalleHU BEIIEeCTB.
ypaBHEHHUH peaKklnil, COOTBETCTBYIOIIUX
TeMe «MeTaisl . OcCyuiecTBIsTh pacueThl M0 XUMUYECKUM
3aJlaHHBIM LIEN0YKaM IpeBpauenuii. Pemenue
MOOOYHBIX ypaBHEHHUSIM.
pacyeTHBIX 3aJ1a4 [0 XUMUYECKUM (opmynam U
MOATPYIII» Hcnonb30BaTh aJITOPUTMBI IIPU PEUICHUU
ypaBHEHUSIM
3aja4
[IpoBOIUTH XUMHUYECKUH IKCTIEpUMEHT 110 | 4,5,7
nmoJiy4eHuo runpokcuaa xenesa (II),
ruapokcuaa xeneza (11I), xnmopuga
xenesa (II), okcunamenu (I1), HuTpara
menau (II), rugpoxkcuna xpoma (II1),
TUAPOKCHUA IUHKA, XpOMaTa Kajius.
[TpoBOIUTH XUMUUYECKUIN IKCIIEPUMEHT IO
OTpEe/IeICHUI0 KaUeCTBEHHOTO COCTaBa
xjopuaa u cyiabdara xenesa (I11),
UIeHTU()UKAIIUY HOHOB METaJJI0B
Hpakrnucckas MOOOYHBIX MOATPYMIT C TOMOMIHIO
pabora Ne 7. py 5
KauyeCTBEHHBIX peaKIHil.
Pewmenune skcne- N
[IpoBOAUTH XUMUYECKUN IKCTIEPUMEHT 10
PUMEHTaJbHBIX Pemenne skcnepuMeHTANBHBIX 337124 TIO TEME
HccaeloBaHUI0 aM(pOTEepHO- CTH
3a/1a4 Mo TemMe «MeTtannbl MOOOYHBIX TOATPYIII» ruapokcia xpoma (I11) # rHAPOKCHa
«MeTannbl P P p
[HKA.
MOOOYHBIX .
[IpoBOANTE XUMUYECKUN IKCTIEPUMEHT 10
MOATPYII»

HCCJIEIOBAHNIO B3aUMOJIENCTBUA XJI0pUIa
xenesa (II) ¢ qmxpomaTom Kanus B
kuciaou cpene. IIpoBoauTh XMMUYECKUHT
JKCIEPUMEHT MO OYUCTKE jKejae3a OT
pKaBUMHBI.

Habnronats u onuceiBaTh camMo-
CTOSITEJILHO IPOBOJUMBIE OIIBITHI C
IIOMOIIBIO POJTHOTO SA3BIKA

U S13bIKa XMMHHU.

JlenaTh BBIBOJBI 110 pe3yabTaTaM

88



NPOBCACHHBIX XUMHUYCCKUX OIBITOB.
Co0ro1aTh mpaBuiia U MPUEMbI
0e30macHo# paboThl ¢ XUMUUECKUMU
BEIECTBAMH U J1a00OPaTOPHBIM OMBITOM

1 [TpakTuueckas Pemenue 3a1ay 1mo nmoay4eHuro 3aJaHHbIX IIpoBOAUTH XUMHUUYECKUN dKCTIEpUMEHT 110 | 4,5,7
pabora Ne 8. BemecTB (coysim Mopa) MOJIYYCHHUIO 3aJITaHHBIX BEIIECTB (COJH
«ITonyuenue conu Mopa).

Mopay» HaGnronate 1 onmuchiBaTh CaMOCTOS -
TEJILHO MPOBOJUMBIE OTBITHI C TTOMOIIBIO
POMHOTO SA3BIKA
U S13bIKa XMMHH.
JlenaTh BBIBOJIBI IO pe3yJibTaTaM
MPOBEICHHBIX XUMUYECKUX OTBITOB.
Cob6aro1aTh MpaBuiia U MPUEMBbI
0e30macHO# pabOThl ¢ XUMHYCCKUMH
BEIIECTBAMH M J1aOOPATOPHBIM OMBITOM

1 O06ob6maromee CocTaBiATh CpaBHHUTEIBbHBIC U 0000- 5,7
MMOBTOPEHUE IO IIAIOIINE CXEMBI.

Teme «MeTamib» . [IpoBOOUTE pacUeThl MO XUMUYECCKUM
Pemenue 3a7a49 v BRITIOJIHEHUE YIIPaXKHESHUH, .
MO3BOJISIOIIUX CUCTEMAaTU3UPOBATH U 000OIIUTH (popmyzIaM ¥ ypaBHEHHAM PeaKIMii.
OcymecTBISITh TO3HABATEIBLHYIO
MOJIYYCHHBIC 3HAHUS M0 TeMe «MeTaab»
pedaeKcuo B OTHOIIEHUU COOCTBEHHBIX
JOCTUIKCHUU B MIPOIECCe PEIICHUS
y4eOHBIX U TO3HABATEIbHBIX 3a]1a4

1 Kontponbnas KonTtponb 3Hanuii no reme OcymecTBIsTh MO3HABATENBHYIO 3,5,7
pabota Ne 2 mo «MeTtannb» pedaexcuio B OTHOIIEHUU COOCTBEHHBIX
Teme «MeTab» JOCTUIKCHUU B MIPOIECCe PEIICHUS

y4eOHBIX U TO3HABATEJIbHBIX 3a]1a4
TEMA 5. CTPOEHUE BEHHIECTBA (7 yacoB)
1 Anpo aroma. O06006maTh MOHATUS «IAPO», KITPOTOHY, 2,5

Snepuelie
peakuuu

Ctpoenue atoma. Hyknuasl. U3otonsl. Jegexm
Mmaccwl. Tunel pagnoakTUBHOTO pacnana. Tepmo-
ANEPHBIN CUHTE3. OmKpvimue HO8bIX XUMUUECKUX
anemenmos. Sinepusie peakuuu. llpumenenue
pPalMOHYKJINUA0B B MeAULIMHE. MeTO MEUEeHBbIX

aTOMOB

CHEUTPOH», «U30TOMBIY,

CHYKJIHABI». XapaKTepu30BaTh CTPOCHUE
aTOMHOTO s1pa.

PaznuuaTth TEpMUHBI «HYKIUABI» U
«M30TOMBI». XapaKTepU30BaATh THIIBI
palMOaKTUBHOIO pacnajia, TUIBI SAEPHbIX
peakiuii. OnuceIBaTh NOJYYEHUE HOBBIX
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3JIEMEHTOB MOCPEACTBOM SIIEPHBIX
peakuui

DJIeKTPOHHBIE KBaHnToBbIC Uncia. ATOMHas opOuUTAalb. XapaKTepu30BaTh COCTOSIHUE BJIEKTpOHA B | 5,7
KOHHUTYpaIuu Pacnpenenenue 3JeKTPOHOB MO dHEpTeTHYECKUM | aToMe. O000ImaTh MOHATHS «IJEKTPOHHAS
aTOMOB YPOBHSIM B COOTBETCTBHUH C MPUHIIUTIOM KOH(UTYpaIUI», «XIHEPTECTUYCCKUI
HaWMEHBIIEH SHEPTUH, TPABUIOM XYyHJIA U YPOBEHB», «aTOMHAsi OpOUTAIbY.
npuHiunom Ilaynu. OcCoOEHHOCTH CTPOCHUS XapaKkTepu3oBaTh KBAHTOBBIE YHCJIA.
JSHEPTreTUYECKHX ypOoBHEH atomMoB d-371eMeHTOB. | POopMynupoBaTh 0A30BbIC MPUHIIUIIBI
DJeKTpoHHas KOH(pUTypamus aTroma. pacrpeiesieHus JIEKTPOHOB O
DJIEeKTPOHHBIC KOHPHUTYPAIIMH TOJOKHUTEIbHBIX opouTaIAM.
¥ OTPHUIIATEIbHBIX HOHOB. BameHTHEIE CpaBHHBATh aTOMHBIC OPOUTAIIH,
3JICKTPOHBI HaxXOSAMKECs Ha Pa3HBIX YPOBHAX, IO
(dhopme u dHepruu. XapakTepu3oBaTh
BaJICHTHBIC BO3MOXHOCTH aTOMOB
XUMHUYECKUX
2JICMEHTOB
KoBanentHas KonkpeTrusupoBaTh NOHITHUS 5,7
CBSI3b U CTPOCHHUE | DJIEKTPOHHAd MpUPOJIa XUMUYECKON CBA3U. | KXXUMUYECKAs CBA3b)», KBAJCHTHOCTDY.
MOJIEK YT Buabr xumudeckoit cBsa3u. KoBaneHTHas ¢BsA3b U | O000IATh MOHATHS «KOBAaJICHTHAS
€€ XapaKTEepUCTUKH (PHEPrus CBSI3U, JUIMHA | HEMOJISIpHAS CBS3b», «KOBAJCHTHAS
CBSI3W, BaJEHTHBIM YroJi, KPaTHOCTh CBs3H, | MOJIsipHAsS CBA3b». OOBACHITH MEXaHU3MBI
MOJIIPHOCTh, TMOJIsApU3yeMocTh). KoBajneHTHas | oOpa30oBaHUs KOBAJCHTHOW CBS3H.
HemojsApHass U mnoJsipHas cBsA3b. OOMeHHBIH M | ONUCHIBaTh XapaKTEPUCTUKHU
JIOHOPHO-aKIENMTOPHBIN MEXaHU3MBbl | KOBAJEHTHOM CBA3H.
o0pa3zoBaHUs KOBAJIEHTHOW moJsipHON cBsa3u. | [Ipencka3piBaTh GopMy MpOCTHIX
I'eometpus monekynbl. JlemoHcTpauuu. Moaenu | MOJIEKYII.
MOJIEKYJI HabGntomaTs m OMUCHIBATH ICMOH-
CTPUPYEMBIE MaTEPHUAJIBI
Honnas cBsI3b. O0001aTh NOHSATHS «KHOHHAS CBA3LY, 5,7
Xumudeckas cBsi3b. MoHHas cBA3b. Omauuue
Ctpoenue N . «KpUCTAIMYECKasl perieTKa,
MedHcOy UOHHOU U KOBANeHMHOU c83bt0. CTpOeHUEe .
MOHHBIX «neMeHTapHas siueiika». OObsICHITH
TBEPABIX TeN. THIIBI KPUCTATIUIECKUX PEIIETOK
KPUCTAJIIOB . MEXaHHU3MBI 00pa30BaHUS
WOHHBIX coequHeHul. [loHsTHE 00 9
. . MOHHOWCBS3H. XapaKTePU30BaATh THUIIBI
DJIEMEHTApPHOU sUEHKe.
KPUCTAIINYECKUX PEIIETOK
Mertannudeckas XuMu4eckas cBsI3b. MeTallinueckas CBs3b. O0001maTh HOHATHE «METAJIINYECKAS 5,7

cBsA3b. Kpucran-
JUYECKUE pelIeT-

Crtpoenue TBepabiX Ted. Kpucrannuueckue u
amopdHbie Tena. TUMIbl KpUCTATIIMYECKUX

cBs3b».O0BICHATh MEXaHU3MBI 00pa3oBa-
HUSI METAIJINYECKOHN CBSI3H.
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K1 MCTAJJI0B

pEIIETOK METAJJIOB.
Hemounctpauuu. Kpuctannuueckue pemeTku

XapaKTepu30BaTh THIIBI KPHCTA-
JHYECKUX PEIIETOK METAJJIOB.
Hab6mrogaTts 1 ONMCHIBATEH JEMOH-
CTPUPYEMBIC MaTEPUAIIBI

1 Mexmonekynsap- | MexXMOJEeKyJIsIpHblEe B3aAUMOIE CTBHS. XapaKTepu30BaTh TUIIBI MEKMOJIE- 5,7
Hble B3auMojeii- | BomopoaHas cBs3b U ee BIMSAHUE HAa CBOWCTBA KyJsipHOTO B3aumopencTaus. O606mars
CTBHUS BeuiecTBa. [lousamue o cynpamonekyasipuou Xxumuy | IOHITUE «BOAOPOAHAS
CBA3b »O0BACHATH MEXaHU3MBI
00pa3oBaHus BOJOPOAHON CBSI3H
1 O6o0maromee Penienue 3a7a4 1 BBINOJHEHUE YIPAXKHEHUH, CocTaBnsiTh CpaBHUTENbHBIE U 0000- 5,7
MMOBTOPEHUE T10 MO3BOJISTFOIIAX CUCTEMAaTU3UPOBATH M 0000MHKUTh | Maromue cXeMbl. [IpOBOIUTE pacueThl 1Mo
teme «CTpoeHue | mojlydyeHHble 3HaHUS 1o Teme «CTpoeHue XUMUUYECKUM (popMyaaM U ypaBHEHUIM
BEIECTBA» BEIIECTBA» peakuuii. OcymecTBIAThH
MO3HABAaTEIbHYIO pedIIEKCUIO B
OTHOIIICHUU COOCTBEHHBIX JOCTHKCHUN B
npoiecce pereHus yueOHbIX U
MO3HaBATEJIbHBIX 3a7a4
TEMA 6. TEOPETUYECKOE OIIMCAHUE XUMUYECKNX PEAKITUH (15 uacos)
1 Tennoseie apdek- | Tennmooit 23 PexkT XUMHUUECKON peaKINu. XapakTepu3oBaTh TeNI0BbIE 3G PEKTH 57
Thl XUMHUYECKUX DHI0TEPMUUECKHUE U IK30TEPMHUUECKHUE XUMUUYecKux peakuuii. O0o0maTh
peakiuit peakiuu. TepMOXUMHUUYECKHE YPAaBHEHUS. MOHSATHUSA «IK30TEpPMHUUECKASL
[Tonsarue 06 suTanenuu.Temnora oOpa3zoBaHus peakus»,«3HI0TepMUIEcKas peaKius».
BEIIeCTBA. DHEPTHUS CBS3H. OnuceiBaTh TEPMOXUMHUYECKHE PEAKIUH.
JemMoHCcTpanuu. DK30TEPMUUECKHE U PaccuutsiBaTh TemioBbie 3G PEKTHI
YHIOTEPMHUYECKUE XUMUUYECKUE PEAKIIUH. XUMHUUYECKUX PEaKIni.
TennoBbie ABJICHUS NMPU PACTBOPEHUU CEPHOU OnpenensiTh MOHATHE «IHTAIBITUI.
KUCIIOTHI U aMMHUAYHOU CEIUTPHI OnpenensTh TENIOTH 00pa30BaHUs
BEIIECTB.
Habnronate 1 ONKUCHIBATH IEMOH-
CTPUPYEMBIC OIBITHI
1 3akon ['ecca 3akoH ['ecca u ciencTBus U3 HETO. DHEPTUs ®opmynupoBaTth 3akoH ['ecca u 25,7
CBS3H CJIE/ICTBUE U3 HETO.
PaccuuThIBaTh TEMJIOTH PEAKIIUM Yyepes
TETJIOTH 00pa3oBaHUS BEIIECTB.
PaccuuThIBaTh TEIIOTH PEAKIIUM Yepes
SHEPTUU CBSI3EH
1 DHTponus. [Tonsitue 06 »HTponMu. Bropoii 3akoH DopMynupoOBaTHL BTOPOU 3aKOH 5,7
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Bropoii 3akoH
TEPMOJUHAMHUKHU.
Oueprus ['n66ca
U KPUTEPHUHU CaMO-
IIPOU3BOJIBHOCTHU
XUMHYECKUX
peakuuiu

TepMOAMHaMUKU. DHeprus ['mb66ca u kpurepuu
CaMOIIPOU3BOJIBHOCTH XMMUYECKOI peakuu

TCPMOANHAMUKH.

OnepupoBaTh MOHATHEM «IHTPO M
XapaktepuszoBath 3Hepruro ['m66ca kak
TEPMOJAMHAMUYECKYI0 (PYHKIHIO.
[Iporuo3upoBaTh BO3MOKHOCTb
NPOTEKAHUs XUMUYECKUX pEeaKIuil Ha
OCHOBE MMEIOLUXCS 3HAHUU 110
XUMHYECKON TePMOJUHAMHUKE.
XapakTepus3oBaTbh KPUTEPUHU
CaMONPOU3BOJIBHOCTH XUMHUYECKUX
peakuuu.

Pemenue 3agau Penienune pacueTHBIX 3a7ja4 IO XUMUYECKUM OcymecTBISTh pacueThl TEIIOBBIX 57
110 TEMe dbopMmyiaM U ypaBHEHHUSIM 110 TEME 3 HEeKTOB XUMHYECKUX pEeaKIuid Ha
«Xumuueckas «XuMu4YecKasi TEpMOJUHAMHUKA» OCHOBE JAHHBIX O TEIIOBOM 3 dekTe
TEPMOJMHAMUKA» oOpazoBanus BemecTB. [Iporuosuposath
BO3MOXHOCTb MPOTEKAHUS XUMUUECKUX
peakiuii Ha OCHOBE MMCIOLIMXCS 3HAHUU
M0 XUMHYECKON TepMOJIMHAMUKE.
OcymecTBasITh pacueThl 10 XUMUYECKUM
dbopmynam.
Hcnonp30BaTh aaropuTMbl IpU pelIeHUN
3aja4
CxopocTh CKOpOCTh XUMHUUECKUX pEaKLui, ee XapakTepu3oBaTb CKOPOCTbh XUMUYECKON | 5,7
XHMUUYECKON 3aBUCHUMOCTb OT Pa3JIUYHBIX (PAKTOPOB: peaxkIuu.
peakuuu. 3aKoH NPUPOJBI PEArUPYIOIINX BEUIECTB, OOBSACHATH 3aBUCUMOCTH CKOPOCTH
JNEeUCTBYIOLINX KOHLIEHTPAllMU PEarupyoIlnux BEIIECTB, XHMUUYECKON peaKIUU OT Pa3IHu4YHbIX
Mmacc TeMIlepaTyphl, (bakTopoB.

HaJW4YMs KaTaiau3aTopa, MIoIajad MOBEPXHOCTH
pearupyouux BemecTB. Peakinu roMOTeHHBIE U
reTeporeHHbIe. DeMeHmapHble peaKyuu.
Mexanusm peakyuu. AKmusupo8arHHvlli KOMNIEKC
{nepexoonoe cocmosiHue). 3aK0H NeHCTBYIOIMHUX
Macec.

JlemoHcTpanuu. 3aBUCUMOCTb CKOPOCTH
peaKkIuu OT MPHUPOJIBI BEIIECTB HA IPUMEPE
B3aMMOJICHCTBUS PaCTBOPOB Pa3JIMUYHBIX KUCIOT
OJIMHAKOBOM KOHIIEHTPAIIUU C OJTMHAKOBBIMH

DopMynUpPOBaATh 3aKOH JEMCTBYIOUX
Macec.

HaOnronats v onuceiBaTh JE€MOH-
CTPUPYEMBIE ONBITHI
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KyCcOuKaMu (IpaHyliaMu) IUHKA U OJJUHAKOBBIX
KyCOYKOB Pa3HbIX METaJlJIOB (MarHus, HMHKa,
JKeJie3a) C paCTBOPOM COJISIHOW KUCJIOTHI.
B3aumojeiicTBue pacCTBOPOB CEPHOM KUCIOTHI C
pacTBOpaMu THOCYJb(haTa HATPUS Pa3TUIHOU
KOHLIEHTPAlUU

3aBUCUMOCTD [MpaBuno Baut-I'odda. [lonstue 06 s3nepruun OnpenensiTh MOHATHUSA «TeMIepaTypHBII 57
CKOpPOCTH aKTHUBALMU U 00 HHEPreTuUecKoM npoduie K03(h(QULHEHT CKOPOCTUY», «IHEPT U
peakuuu oT peakuuu. Jlemoncrpanuu. Bzaumoneiicreue akTuBanun». PopMyaupoBaTh IPaBUIO
TeMIepaTypsl pPacTBOPOB CEPHON KHUCIOTHI C paCTBOpaMu Bant-T'odda.
THOCYJb(aTa HaTpUs pa3JIUYHON TeMIepaTypbl OOBACHATH MPUYUHY YBEIUUCHHUS
CKOPOCTH pEaKIMU IPpU HarpeBaHUMU.
Habnronats u omuceiBaTh JEMOH-
CTPUPYEMBIE ONBITHI
Karanm3. Karanu- OnpenensaTh NOHATHS «KAaTaaHu3», 25,7
3aTOPBI «KaTajau3aTtop», «pepMeHT»,
«aKTUBHOCTb», «CEJIEKTUBHOCTbY,
«TOMOTEHHBIH KaTajau3», «reTeporeHHbIH
KaTtanu3zatopsl u kaTanu3. AKTUBHOCTb U
KaTaiaus».
CEJIEKTUBHOCTh KaTaiau3aTopa. .
. . OOBACHATH MEXAHU3M JEeHCTBUS
['oMoreHHBIN U reTeporeHHbId KaTanus. Poib
KaTaiaus3aTropa.
KaTaJIu3aTOpPOB B MPUPOJIE U NPOMBIIIIEHHOM
OnuceiBaTh MEXAaHU3MbI TOMOTEHHOTO,
npou3BoJicTBe. PepMEHTHI KaKk OMOJIOTHYECKHUE
reTeporeHHoro u GepMeHTaTUBHOTO
Katanu3atopsl. JlemoncTtpanuu. Pasnoxenue
IEPOKCHUA BOJLOPOAA C MTOMOUIBIO RaTaTHson.
p Habnronats neMoHCTpUpyEMBbIE U
HEOpTaHUYECKHUX KaTaanu3aTOPOB U MPUPOIHBIX
CaMOCTOSITEIBHO NIPOBOJIUMBIE
00BEKTOB, COJEpKAIINX KaTalasy.
" onbIThl. HabmogaTh XUuMUYECKUE peaKkuu
Jlabopatopusiit onbiT 26. Katanutuueckoe
U OTNIMCBHIBATH UX C NOMOUIBIO POJHOTO
pas3yoKeHue NNepoKkcuaa Bogopoaa
A3bIKa U si3bIka xuMuu. CoOnroaaTh
NpaBuja U NpuemMbl 6e30macHoi paboThl C
XHMHUUYECKUMU BEIIECTBAMU U
71a00paTOPHBIM 000PYTOBAHUEM
XUMHUYECKoe OOpaTtumble peakuu. XUMHUYECKOe paBHOBecue. | XapakTepu3oBaTh XUMHYECKOE paB- 5,7
paBHOBECHE. KoncranTa paBHOBECUS HOBECHE.
Koncranra CpaBHUBATh 00OpaTUMBIC U HEOOpATUMBIC
paBHOBECHUS peakuuu. XapakTepu3oBaTh KOHCTAHTY

PaBHOBECHA KaK KOJIMYCCTBCHHYIO
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XapaKTEePUCTUKY MOJOXKECHUS
XHMHUUYECKOT0 PaBHOBECHS

[Tpunuun Jle- ®opmynupoBath npunuun Jle larense. 25,7
[MlaTenbe XapakTepu30oBaTh THUIEI PABHOBECHBIX
[Tpunuun Jle lllatense. PaBHOBECHBIE CH(PTGM P p
COCTOSIHUS: YCTOMYMBOE, HEYCTOMUYUBOE, )
OOBACHITH 3aBUCHMOCTD IOJIOXKEHHUS
O6e3pasznuuHoe. CMelIeHne XUMHUYECKOTO
o XUMHYECKOTO PaBHOBECHS OT Pa3IMUYHBIX
paBHOBECHUS MO/ JICUCTBUEM Pa3IUYHBIX
(dakTopos. [Ipencka3piBaTh HANIPaBICHUE
($aKkTOpOB: KOHIIEHTPAIIUU PEAareHTOB MU
CMEIEHHUs XUMUYECKOTO paBHOBECUS MPU
NPOAYKTOB pEaKIUM, JaBJICHUS, TEMIEPATYPHI. N
W3MEHECHUH YCJIOBUU MPOBEICHUS
Ponb cMmemenus paBHOBECUS B TEXHOJIO- N o
00paTUMO XUMUYECCKOU PEAKIIUH.
rH4YecKux mpoieccax. JleMmoHcTpauuu.
Habnronate 1eMOHCTpUPYEMBIE OIBITHI.
3aBUCUMOCTD IMOJ0KCHHUS PABHOBECHUS B CUCTEME
HabnronaTh XUMHYECKHE PEAKIIHU H
2NO0; <1 N204 OT TemmepaTypsl
OTHMCHIBATh UX C TOMOIIBIO POJHOTO
SI3bIKA U SI3bIKa XMMHUH
[IpakTryeckas Pemienue sxcrnepuMeHTalbHBIX 3a/1a4 Ha [TpoBOAUTH XMMUUYECKUH IKCTIEpUMEHT 110 | 4,5,7
padora Ne 9. omnpeaeneHue GaKTopoB, BIMSIOINIUX HA omnpeaeeHnio (paKkToOpoB, BIUSIONIHX HA
«CKOpPOCTh XUMH- | CKOPOCTh XUMHUYECKON PEAKIIMU U TOJIOKEHUE CKOPOCTh XMMHYECKON PCAKIIUH H
YEeCKUX PEeaKIHUi. | XUMHUUYECKOTO PaBHOBECHUS MOJIOKEHUE XUMUUECKOTO PaBHOBECHS.
XumMuueckoe HccnenoBaTh yCloBUs, BIUSIONINE HA
paBHOBECHUE» CKOpPOCTh XMMHYECKOU pEeaKIuu.
HccnenoBaTh ycinoBus, BAUSIONINE HA
MOJIOKEHNE XUMHUYECKOTO
paBHOBECHSI.
HaOnrogate ¥ onKuChIBaTH CAMOCTOS -
TEJIbHO MPOBOJUMBIE OTIBITHI C MTOMOIIBIO
POMHOTO SI3BIKA U
SI3BIKA XUMHUH.
Jlenats BBIBOJIBI TIO pe3yJibTaTaM
MPOBEACHHBIX XUMHUUYECKUX OIBITOB.
Cob6nronaTh MpaBuia U MPUEMBI
0e30macHO# paboOThl ¢ XUMHUYECKUMH
BelIeCTBaMH U J1a00paTOPHBIM
000py0BaHNEM
HNounoe npousse- | MonHoe npousBenenue Boabl. Bomopoaublit XapakTepu3oBaTb HOHHOE MPOU3BENEHUE | 5,7

JCHUC BOJOHI.
Bonoponanslit

nokasarenb (pH) pactBopa. Pacuer pH
pPacTBOPOB CHUJIBHBIX KHCJIOT U LIeJ0YeH

BOJHI, BOI[OpOI[HBIﬁ IIOKa3aTeiab.
ITpoBoautk pacuer pH pacTBOpoOB
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MOKa3aTelb CUIIBHBIX JJEKTPOJIHUTOB.
DKCcHeprUMEeHTaIbHO ONPEACIIATh
KHUCJIOTHOCTb CpeJibl PAa3JIMYHBIX
pacTBOPOB, B TOM YHUCJIE U B OBITY.
JleMoHCTpUpOBaTH 3HAHUE MPABUII
OKa3aHHs NEepBON MOMOUIU IPHU
MONaJaHuM Ha KOXY PAacCTBOPOB C
BBICOKMM U HU3KUM pH
XuMHu4yeckoe PaBnoBecue B pactBopax. KoHcTaHThI XapaKTepu30BaTh XUMHYECKOE paB- 5,7
paBHOBECHE B JUccoluanuu ciabpiX 3IeKTpoauToB. Cea3s HOBECHUE B pacTBOpax.
pacTBopax KOHCMAHMul U Cmenenu OUCCoOYUayuu. 3aKon OnpenensTh NOHATUS «KOHCTAHTA
pazsedenus Ocmesanvoa. Pagnosecue mesicoy JHMCCOLUALIANY, «CHENneHb OUCCOUUAUUUY,
HACHIWYEHHBIM PACTNEOPOM U OCAOKOM. «npoussedenue pacmeopumMoCcmuy.
IIpoussedenue pacmeopumocmu Hcnonb30BaTh KOHCTAHTHI JUCCOLUAIIUT
JUJI pacueTa paBHOBECHOI'O COCTaBa
pacTBOPOB.
[IpoBOOUTE pacdeThl MO XUMUUYECKUM
dbopmynam U ypaBHEHUIM
XuUMHu4YecKune ["anpBaHMUYECKU 3JIEMEHT (Ha mpumepe OOBSACHATH NPUHIIUI JIEHCTBUS 2,5,7
UCTOYHHUKH TOKa. |dneMeHTa [[aHuosmns). XuUMHUYECKUE HCTOUHUKU raJbBaHUYECKOTO DJIEMEHTA,
DIeKTpoaun3 TOKa: raJiIbBAaHUYECKUE IJIEMEHTHI, aKKyMyJsaTopa.
AKKyMYISITOPBI M TOTLUTUBHBIE 21eMEHTHl. Popma | XapakTepu30BaTh XUMHUUYECKHUE
3anucu Xumu4ecko2o ucmoyHuka moka. Cman- HCTOYHUKHU TOKA.
oapmHulil 6000pOOHbLI Aekmpoo. Cmanoapmmbiii OnpenensiTb MOHATUSA «AHOI» U «KATOA».
91eKMpPOoOHbLL nomenyuan cucmemvl. Ilonsmue o OmnpenensiTh MOHSATHUS «CTaHIAPTHBIN
INeKMPOOBUICY U el CUIe PeaKyUl. ANEKTPOAHBIA MOTEHIIUAY U
DNEeKTPOXUMHUYECKUN PsIJ HAPAKEHUN «DIIEKTPOABUKYIIASA CUJIA PEAKIIUN).
(akTUBHOCTH) MeTanoB. Hanpasnenue XapakTepu3oBaTh JIEKTPOJIU3 KaK
OKUCIUMENIbHO-80CCMAHOBUMENbHBIX PEaKyUl. OKHMCIIMUTEIbHO-BOCCTAHOBUTEIbHBIN
DJIEKTPON3 BOJHBIX PACTBOPOB AJIEKTPOJUTOB. | IpoOIEcC.
3aKOHBI 2JIEKTPOIN3a OOBACHATH MPOLECCHI, MPOTEKAIOIIHE TPU
3JIEKTPOJIN3€ PACIJIaBOB U PACTBOPOB.
PackpwiBaTh mpakTHUECKOE 3HAUYCHUE
AJIEKTPOJIN3A.
Dopmynuposams 3aKOHbL JIEKMPOIU3A
Oo60oOmaromniee Pemienue 3a1a4 ¥ BBINTOJTHEHHE YIPAXKHEHUM, CocTaBiaiaTh CpaBHUTEIbHBIC H 0000- 5,7

MOBTOPEHHUE IO

MO3BOJISIONIUX CUCTEMAaTU3UPOBATh U 0000IMUTH

OrarmuMe CXEMBbI.
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TeMe
«Teoperuueckue
OCHOBBI XUMHU»

MMOJTYYCHHBIC 3HAHHA IO TEMC <<TeOp€TI/I‘-IeCKI/Ie
OCHOBBI XUMHH»

[IpoBOAUTH pacyeThl MO XUMUYECKUM
dbopmynaM U ypaBHEHUSIM peaKLUid.
OcyuiecTBIsTh MO3HABATEIbHYIO
pedaeKcuo B OTHOIIEHUU COOCTBEHHBIX
JOCTUKEHHUU B MpOLEcCe PEeUICHUs
y4eOHBIX U MO3HABATEJIbHBIX 3aJ1a4

1 KonrtponbHas KonTponb 3nanuii mo teme «TeopeTuueckue 7
pabora Ne 3 mo OCHOBBI XUMHUM OCYmECTRIATH MO3HABATENLHYIO
teMe «Teoperu- pe(bﬂeKCI/IIOUB OTHOLIEHUHU COOCTBEHHBIX
HeCKIE OCHOBDL JTOCTUXKEHUM B MPOLIECCe PEUICHUS

y4eOHBIX U MTO3HABATEIbHBIX 3a/1a4
XUMHUU

TEMA 7. XUMNWYECKAS TEXHOJIOT'US (7 yacoB).

1 Hayunsie 2,5
MPUHIIUTIBI OCHOBHBIEC TPUHIIUIIBI XUMUUYECKOU TeXHOIOTUHU. | CHUCTEeMaTHU3UPOBATh OOIIME MPUHIIUIIBI
OpraHu3aluuu OO0mue npeacTaBiaeHUs] O MPOMBIIIIEHHBIX Hay4YHOU OpraHu3aluUd XUMHUYECKOTO
XUMHYECKOTO crmoco0ax MoJIydeHUs XUMHUYECKUX BEUIECTB MPOU3BOJICTBA
MIPOU3BOJICTBA

1 [TpousBoacTBO [Iponu3BOACTBO CEPHOM KMCIOTHI KOHTAKTHBIM XapakTepu3oBaTh Mpolecc Npou3BojacTra | 2,5
CepHOU KHCIOTHl | cmocobom. Xumusm mnporecca. Ceipbe As CEpHOM KUCIOTHI.

MPOMU3BOJCTBA CEPHOUN KUCIOTHI. TexHomorun- OnuceiBaTh KaXxyK CTaHIO

yeckasl cxema Impoiiecca, Ipolecchl u anmnapartsl. | IPOU3BOJICTBA.

Hemonctpamnuu. Ceipbe IS TPOU3BOCTBA OOBACHATH YCITOBUS IPOBEACHUS

CEpHOM KUCIOThI. MoJienb KUIAIIETO CIOs XUMHYECKUX PEAKIHH, JeKaAIINX B
OCHOBE TOJIYUYEHHUS CEPHON KUCIOTHI.
OnucelBaTh XMMUYECKHE PEAKIIHH,
JeXKaliue B OCHOBE MOJYUYEHUsI CEpHOM
KHCJIOTHI, C UCIOJIB30Ba- HUEM POJHOTO
A3BIKA U A3BIKA
XUMHUHU.
OOBICHATEH CIIOCOOBI 3AI[UTHI
OKpYXalollei cpesibl U 4eloBEeKa OT
MPOMBINIJIEHHBIX 3arpsi3HEHUN.
Habnronate 1 OMKUCHIBATH IEMOH-
CTPUPYEMBIE MaTEPHUAJIBI

1 [IpouszBoacTBO [Ipon3zBoacTBO amMmMuaka. XMMU3M IpoLecca. XapakTepu3oBarh poilecc Npou3BojacTBa | 2,5
aMMHaKa OnpeneneHre ONTUMAIBHBIX YCIOBUM aMMHMaKxa.

npoBeAeHUs peakuuu. [IpuHIUD NUPKYIALUN U

OOBACHITH ONTHUMAIbHEIE YCJIOBHUA
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Cro peajini3anusa B TEXHOJIOTHYECKOH cXeMe

OPpOBCACHUA XUMHNUYCCKUX peaKuHﬁ,
JeXalmuruX B OCHOBC INOJTYUYCHUA

aMMuakxka.

OnuceiBaTh XUMHYECKHE pC€aKknuu,
JeXKamue B OCHOBC IIOJIYYCHHA aMMHUaKka,
C UCIIOJIB30BAHUEM POJHOI'O SA3bIKA U
si3bIKa XUMUHU. OOBSICHITH CIIOCOOBI
3alIHUThI Oprmammeﬁ CpEabl U YCIIOBCKA
OT NPOMBIIIJICHHBIX 3anH3H€HHﬁ

[IpousBoacTBO
YyryHa

Merannyprusa. UepHas MeTanayprus.
[IpousBoacTBO yyryHa. JIoMeHHBI mporece
(cpIpbe, YCTPOUCTBO NTOMEHHON MeUH, XUMU3M
nmpoiecca).

Hemoncrpanuu. Xenesnas pyna

XapaKTepu30BaTh MPOIECC MPOU3BOCTBA
YyryHa.

OnuceiBaTh XUMUYECKHE PEAKIIHH,
JeXKaIlue B OCHOBE MOJIYUYCHHUS YyTyHa, C
HCI0Jb30BAHUEM POJHOTO

SI3BIKA U SI3BIKA XMMUH.

OOBICHATH CIIOCOOBI 3AIATEI
OKPYXaloIIeH cpesibl U YeJIOBEKa OT
MPOMBIILICHHBIX 3arpsI3HEHUM.
HaOnmogate 1 onuceiBaTh AEMOH-
CTpUpPYyEMBbIE MaTepHUalbl

2,5

[IpousBoacTBo
cTanu

[Tpon3BOACTBO CTANN B KHUCIOPOIHOM
KOHBEpPTEpE U B dIEKTpomneydax. JleMoHcTpauu.
OO0pa3isl CIIIaBOB XKele3a

XapakTepu3oBaTh MPOIECC MPOU3BOJICTBA
CTalH.

OnuceIBaTh XUMHYSCKHE PEAKIIHH,
JIe)Kalue B OCHOBE MOJIYYSHUS CTalH, C
MCTIOJb30BAHUEM POJTHOTO

SI3BbIKA U SI3bIKa XMMUH.

OOBICHATEH CIIOCOOBI 3AI[UTHI
OKPYXaIoIIeH cpesibl U YelIOBEKa OT
MPOMBITNIICHHBIX 3aTrPsI3HCHUM.
Hab6marogats 1 onMCHIBATH JEMOH-
CTPUPYEMBIC MaTEPHUAITBI

2,5

[IpoMbIIIIEHHBIT
OpraHuYeCcKuu
CHHTE3

[IpomblilsIeHHAss OpraHuyYecKas XUMHUSI.
OCHOBHOWM M TOHKMW OPraHUYECKUI CUHTE3.
HauGonee kpymHOTOHHaKHBIE TPOU3BOJICTBA
opraHuudeckux coeamHenuii. [lpousBoacteo
MeTaHoja. [lonydyeHne yKCyCHOW KHCIOTHI U
dopmanvoecuoa uz memanona. llonyuenue

CpaBHHMBATh OCHOBHOM U TOHKHUH
OpPraHW4YECKUU CUHTE3.

Onucvleams cunmesvl Ha OCHO8E CUHME3-
2asa.

XapaKTepu30BaTh NPOLECC NPOU3BOIACTBA
METaHOJIA.

2,5
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anerara 1era03bl. Cblpbe sl OpraHuYecKon
npoMblnuieHHOCTH. [Ipobiema oTx010B 1
10004YHbIX NPOAYKTOB. Cunmesvl Ha OcHo6e
cunmes-2asa

OnuceIBaTh XUMUYCCKHE PEAKIIHH,
Jie)Kal(ie B OCHOBE MOJIYYCHHSI METaHOJIa,
C MCIOJb30BAaHUEM POJHOTO SI3bIKA U
sA3bIKa XUMHU. OOBICHATL CIOCOOBI
3aIUTHI OKPYIKAIOIICH CpeJibl U YeIOBEeKa
OT MPOMBINIJICHHBIX 3arPs3HCHUI

1 XuMuyeckoe XUMHUECKOE 3arpsA3HeHUE OKpYKaloleH cpeabl | XapaKTepu30BaTh OCHOBHBIC (PaKTOPHI 2,5
3arpsi3HEHUueE U €ro MOoCJIeACTBUA. DKOJOTUS U mpobiema XUMHYECKOT0 3arpsi3HEHUs OKpYyKarouei
OKpYJKaroIeun OXpaHbl OKpYyXKatolel cpeabl. «3eneHasi» XuMus | cpeabl. OnpeaensiTh UICTOYHUKH XUMHUYE-
cpeabl. «3eeHas» CKOTO 3arpsi3HEHUs OKpYKaUlell cpeasl
XUMHUSA 1 apryMEHTHUPOBAHHO IpeJiiaraTh

crnocoObl UX oxpansl. OnpenensiTh
MOHSTHE «3€JeHas» XUMHUS.
XapakTepu30BaTh 00ILHE MPUHIATIBI
«3€JICHON» XUMUU
TEMA 8. XM B IIOBCEJIHEBHOU JKWU3HM (5 uacos)
1 XuMus nuiu Xumus numu. XKupsl, Oei1Ku, yrieBoasl, XapakTepu3oBaTh OCHOBHbIE KOMIIOHEHTHI | 3,5,8
BUTaMHUHBI, pepMeHTHI. PaninoHaibHO€ NMUTaHUE. | MUIIH — OCJIKHU, KUPBI, YIIECBOIBI,
[MTumessie no6aBku. [Iumessie 1o6aBKHU, UX BUTaMUHBI. ONUCHIBATH XUMUUECKHE
knaccudukamnus. 3anpeleHHble U pa3pelieHHbIe | peaKIUH, JieXkKalllue B OCHOBE MOJTyYEeHUS
nuiieBbie 100aBku. OCHOBHI MUIIEBON XUMUH. n3ydaembix BemniecTB. Knaccudumuponats
Hemonctpanuu. [lunessie kpacurenu U XapaKTepu30BaTh MUIEBbIE JOOABKH.
[IponarangupoBath 310pOBbIH 00pa3
KU3HU.
Hcnonp30BaTh nosydeHHBbIE 3HAHUS TIPU
NPUMEHEHUH PA3JIUYHBIX BEIIECTB B
OBITY.
Habnronate 1 OMHUCHIBATH IEMOH-
CTPUPYEMBIE MaTEPHAJIBI

1 JlexapcTBeHHBIE Xumus B menunune. [lonarue o XapakTepu3oBaTh pojb XUMHUHU B 3,5,8

cpeacTBa dbapmaneBTUYECKOW XUMUU U PapMaKOIOTUH. COBPEMEHHOU MeJUIIUHE.

Pa3zpaboTka nexapcTB. JIekapcTBEeHHBIE Cpeli-
cTBa, ux kinaccupukanus. [IpoTu- BoMukpoOHBIE
cpeacTBa (cynb(paHuIaMUTHBIC TIPEMapaThl U
AHTUOMOTHKM). AHATBIeTUKH (aCTTUPUH,
aHaJIBTHH, TIapaleTaMoi, HapKOTHYECKUe
aHanbreTuku). Bsoxkymue cpenctsa. [IpoOnemsr,

XapakTepu3oBaTh 3aJa4d, CTOALINE
nepea GpapmMareBTUUCCKON XUMUEH U
¢dbapmaxonorueit. Knaccupunuponats
JeKapCTBEHHBIE CPEJICTBA.
OcBauBaTh HOPMbI IKOJIOTHUECKOTO U
06e30macHOTo OOpanieHus ¢
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CBsI3aHHBIC C TPUMEHEHHUEM JIEKapCTBEHHBIX JeKapCTBEHHBIMH MpenapaTamMu.
npenapaToB. Bpeanbie npuBbIYKY U PaKTOPHI, Hcnonb30BaTh modyYyeHHbIE 3HAHUS NIPU
paspyuarmue 310poBbe (M30BITOYHOE IIPUMEHEHUH JIEKApPCTB.
noTpedaeHue XUPHOI nmuiu, Kypeuue, ynorpe6d- | [IponarannupoBath 340p0BbIil 00pa3
JIEHUE aJIKOI0Jisl, HApKOMaHUsl) KU3HU

1 KocmeTtnueckue u nmapdromMmepHbie CpeCcTBa XapakTepu3oBaTh KOCMETUYECKUE U 3,5,8

Kocmernueckue u
naphroMepHbIe CPEACTBA.
napproMepHbIe .
[IponaranaupoBath 310pOBbINA 00pa3
cpelcTBa KB

1 briToBas xumus briToBas xumus. [loHsiTue o MOBEpXHOCTHO- [Iporuo3upoBaTh MOCIEACTBUS 3,58
aKTUBHBIX BellecTBax. Momwouue u YucTAILINE HapylIeHUH npaBuil 6e30mnacHoil padoThl
cpencta. OrbenuBaromue cpeactra. [Ipasuna C €IKMMH, TOPIOYUMHU U TOKCUUHBIMU
O0e3omacHoO pabOTHI C €AKUMHU, TOPIOYUMH U BEIECTBAMH, CPEACTBAMHU OBITOBOM
TOKCUYHBIMHU BEIIECTBAMU, CPEACTBAMU xumuu. Mcrnonb30BaTh MONYy4YEeHHbBIE
OBITOBOW XMMWUHU. 3HAHUS MPU MPUMEHCHUM Pa3TIHIHBIX
Hdemounctpauuu. OTOenuBanue TKaHeil. BEIIECTB B OBITY.

JlabopaTopHbIi onbIT 27. 3HAKOMCTBO C HaOnrogath ¥ ONMUCHIBATH IEMOH-

MOKIIMMH CpeICTBAMU CTPUPYEMBIE U CAMOCTOSATEIbHO
MPOBOJUMBIE ONBITHI C TOMOIIBIO POJTHOTO
SI3BIKA U SI3bIKA XUMUH.
[IponaranaupoBath 310pOBbIH 00pa3
KU3HU.
CobnronaTh npaBuiia U MpUEMbI
6e3omacHO# paboOThl ¢ XUMHYECKUMU
BelIeCTBaMH U J1a00paTOPHBIM
000py0BaHNEM

1 [IpakTrueckas Pemenne skcnepuMeHTAIBHOM 3a/1a4u 1O KpameHuo | [IpoBOAMTh XUMHUYECKHUH dKciepuMeHT o | 4,5,7

pabota NelO TKaHU KpallleHUIO TKAaHEH.

«Kpamenue

TKaHEeW» Habnronate u onuchIBaTh CaMOCTOSITEIHHO
MPOBOJAMMBIE OMBITHI C TOMOIIBIO POJHOTO
S3bIKa U S3bIKa XUMUU.
Cobmro1aTh MpaBuiia ¥ TPUEMBI
6e3omnacHoi paboThl C XUMHYECKUMHU
BEIIECTBAMU U J1aOOPATOPHBIM
o0opyoBaHHEM

TEMA 9. XUMU S HA CJIYXXBE OBIIECTBA (3uaca)
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Xumus B CTpOU- Xumus B ctpoutenbcTBe. ['nnc. M3BecTs. XapaKTepu30BaTh BaKHEHUIIUE 5,7
TEJIbCTBE IlemenT, 6eton. Kneu. [log6op ontumanbHbIX XUMHYECKHE BEIIECTBA B CTPOUTEILCTBE
CTPOUTENILHBIX MAaTE€PHAIOB B IPAKTUYECKOU (rumc, U3BECTh, IEMEHT, OETOH U JP.).
NesITeNIbHOCTH yesloBeKka. JIabopaTopHbIN ONBIT Hcnonp30BaTh MOJyYE€HHBIE 3HAHUS TIPU
28. Kien MPUMEHEHUH PA3JIUUYHBIX BEIIECTB B
OBITY.
HabnronaTh 1 OMKUCHIBATH CAMOCTOS -
TEAbHO NPOBOJUMBIE ONBITHI C TOMOLIbIO
POIHOTO SI3bIKAU SI3bIKA XUMUU.
CobnroaTh npaBuia U NPUEMbI
0e3o0macHo# paboThl ¢ XUMUUYECKUMU
BelIeCcTBaMH U 1a00paTOPHBIM
000py0BaHUEM
Xumus B cellb- MuHepanbHble U OpraHUYECcKUe yA00peHus. KnaccudunupoBats MUHEpalbHbBIE 2,5,8
CKOM XO03SHCTBE CpencrtBa 3amuthl pacteHuit. [lecTunumabr: yA0OpEHUsI 10 Pa3HBIM OCHOBAHUSIM.
MHCEKTULHbI, TepOULUIbl U QYHTULIUIBL. Pa3nuyate OCHOBHBIE MUHEPAIbHBIE
Penennenter. (a3oTHBIC, KaMuiiHbIE, (hOoChHOpHBIC)
Hemoncrpanuu. Konneknus cpeacTB 3allUThl ya00peHusi, paCKpbIBaTh UX POJIb B
pacTeHui. MOBBIMIEHUU TPOU3BOUTEIbHOCTH
JlabopaTtopHbIii onbIT 29. 3HAKOMCTBO ¢ CENBbCKOT0 X03s1cTBa. XapaKTepu30BaTh
MUHEPAJbHBIMH YI00PEHUSIMH U M3yUYeHHE UX | U KIacCU(PULIMPOBATH CPECTBA 3aIUThI
CBOWCTB pactenui. Mcnoip30BaTh MOJTYyYEHHBIE
3HAHUA MPU TPUMEHEHHUHU Pa3TMIHBIX
BEIIECTB B OBITY.
HaGnronate 1 onmuceiBaTh CaMOCTOS -
TE€AbHO MPOBOJIUMBIE ONBITHI C TOMOIIbIO
POMHOTO S3bIKA U A3BIKA
XUMHUHU.
Cob6nronaTh MpaBuia U MPUEMBI
0e30macHoil paboThl ¢ XUMUUYECKUMU
BelleCTBaMH U J1a00paTOPHBIM
000py0BaHNEM
Heoprannueckne | Ctekio, ero Buasl. CuianKaTHas XapakTepu3oBaTh Pa3IMUHbIC BHUbI 2,5,8
MaTepuabl MPOMBIIIJIEHHOCTb. CTeKJa.

Kepamuka. TpaaguninoHHbIE U COBPEMEHHBIE
KepaMuuyeckue Mmarepuaiibl. CBepXnpoBoasiias
kepamuka. [loHsiTue o kepMeTax U mMarepuangax c

XapakTepu3oBaTh TPAAUIIMOHHbBIE U

COBPCMCHHBIC KCPAMUYCCKUC MATCpPUAJIbL.

XapaKTepu30BaTh KEPMETHl U MaTepHUAJIb
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BBICOKOU TBEPAOCTHIO. JleMOHCTpanuu.
Kepamuueckue matepuainsl. l{BeTHbIe cTeKIa

C BBICOKOH TBepaOCThI0. ONUCHIBATH
XHMHUUYECKUE PEaKInu, JIeKallue B OCHOBE
MOJYYEHHS U3y4aeMbIX BEIIECTB.
Hcnonb30BaTh MOMy4YeHHBIC 3HAHUS MTPU
MPUMEHEHUH PA3JIUYHBIX BEIICCTB B
OBITY.

Habnronath 1 OMKUCHIBATH IEMOH-
CTpUpPYyEMble MaTepHallbl

TEMA 10. XMW1 B COBPEMEHHOUW HAVYKE (5 gaca)
1 MeTtononorus MeToa0710TUSI HAYYHOTO HCCIEOBAHUS. 5,7
Hay4dHOTO uccie- | Hayunsie metoabl mo3Hanus B XuMuu. CyobekT
JOBaHUS U 00beKT HayuHoro no3Hanud. [loctanoBka
XapakTepu30BaTh Hay4YHOE MO3HAHUE,
npo6aembl. COOp MHPOPMAIMU U HAKOIIJICHUE
BBIJICIATH CYOBEKT U 00BEKT HAYYHOTO
daktoB. ['unoTes3a u ee sKcepuMeHTaIbHas
MO3HaHMA. XapaKTepu30BaTh ATAIbI
nposepka. TeopeTnueckoe 00ObsICHEHUE TOJY-
HAay4YHOT'O MCCJIEJOBAHUS.
YEHHBIX pe3ylbTaToB. MHAYKIHUSA U JeAyKIUS. .
XapaKkTepu30BaTh XUMUYECKUM
DKcrepuMeHTalbHas MPOBEPKA MOJTYyUEHHBIX .
SKCIEPUMEHT KaK BEAYIIUH METOI
TEOPETHUYECKUX BHIBOJOB C LIEJbIO pacmpocTpa-
N HAy4YHOTO MO3HAHUSA B XUMUHU.
HEHHs UX Ha 0oJiee MUPOKUMA KPYr 0OBHEKTOB.
. Xapaxmepuzoeams cospemennvie u3uUKo-
XUMUUECKUN aHAlIU3, CHHTE3, MOJEIUPOBaHUE
. XuMudeckue memoovl YCmaHo81eHus COcmasd
XUMHYECKUX MPOIECCOB U SBJICHUN KaK METOJbI
U CIMpYKmypbul 6eujecma
HAy4YHOTO Mo3HaHusA. HaHOCTPpYKTYpHI.
CoBpeMeHHbIE PUBUKO-XUMUYECKIUE METOIBI
YCTAHOBJIEHUS COCTAaBa U CTPYKTYPHI BEIIECTB
1 HNctoununku HUctounuku xumuueckol nupopmanuu. [louck [Tonp30BaTHCSI HCTOYHUKAMU XUMHYECKOU | 5,7
XUMHYECKOU XUMUYECKON MHPOpPMAILIUU IO HA3BAHUSM, uHpopmanuu. HabnrogaTe 1 ONKUCHIBATH
nHpopmManuu uneHTuduKaTopam, CTpyKTYPHBIM (hopMyiam. JTEMOHCTPUPYEMbIE MaTepUabl
PaGora ¢ 6a3amu maHHBIX. JleMOHCTpamuu.
[Ipumepsl paboThl ¢ XUMUYECKUMHU Oa3zamu
JaHHBIX
1 O6ob6maromee CocTaBiiaTh CpaBHUTEIbHBIC H 0000- 57

IIOBTOPEHHUE 3a
kypc 11 xmacca

Pemenue 3a1a4y u BBINIOJIHEHUE YIPAKHEHUH,
MO3BOJISIOLIUX CUCTEMAaTU3UPOBATh U 0000IUTH
MOJIy4YEHHBIE 3HAHUS 3a KypC

11 knacca

IAFOIIHE CXEMBI.

[IpoBOAUTE pacyeTsl MO XUMUYECKUM
dbopMmysiaM U ypaBHEHUSM PEaKIIU.
OcyuiecTBIsTh MO3HABATENbHYIO
pedIeKCcUu0 B OTHOIIEHUU COOCTBEHHBIX
JOCTHKEHUU B MPOLIECCE PEIICHUS
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y‘-I€6HBIX U IIO3HABATCJIbHBIX 3aJa4

Kontponsnas KonTponas 3Hanuit 3a Kypc

OcCymecTBIATh MO3HABATEIBHYIO
padora Ne 4. 11 knmacca

pedIeKCHI0 B OTHOIIEHUH COOCTBEHHBIX
«HArtorosas .

JTOCTHKEHUH B MPOLECCEe PEUICHHUS
KOHTPOJbHAs

y4eOHBIX U TTO3HABATEIbHBIX 3a/1a4
paboTay»
Ananu3 omu6ok u | Paz36op u npopaboTka omubOK U HETOYHOCTEH, OcymiecTBIATh MO3HABATEIBHYIO
KOPPEKIHS CICIaHHBIX NP BHIIOJHEHUH KOHTPOJIBHOU pedaeKCcHIo B OTHONICHUU COOCTBEHHBIX

3HaHu# 3a Kypc 11
KJjlacca

pabotsl 3a kype 11 kmacca

I[OCTI/I)KGHI/Iﬁ B MpOIECCC pCUICHUA
y‘le6HBIX N IIO3HABAaTCJABHBIX 3aJa4

COI''TACOBAHO

HpOTOKOJI 3aCCaaHus
MCTOIHNYCCKOI'O O6T>GI[I/IHGHI/I}I quTeneﬁ
CCTCCTBCHHO-HAYYHBIX U

COI''TACOBAHO

3amecturenb qupekTopa mo Y BP

MOJIHACH d.N.0.

00IeCTBOBETUECKUX UCIUIIINH 31.08.2021r

MAOY COII Nel

nmenu H.1. KonapareHko

or _31.08.2021 roga Nel
C.H.CmupnoBa

JI.B. bonnapenko
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