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[Iporpamma pazpadotana B cooTBeTcTBUM @PI'OC cpednezo oduie2o odpazosanus

C yuerom ocHosHoil 0dpazosamenvroi npozpammvl COO MAQY COIII Ne 1 u
paboueit npozpammel yueOHo20 npeomema «Xumus) Ha 0a3060M ypoeHe
cpeonezo oouezo oopazoeanus k YMK no xumuu B. B. Epemuna, H.E.
Ky3zomenko, B. H. Tepenuna, A.A./[pozooea, B.B. /lynuna u memoouueckux
pekomenoayuii no eé cocmaenenutro (aBropsl B. B. Epemun, A.A.Jlpo3nos, 1.B.
Epemuna, 2.1O. Kepumos.-M.: Jlpoda, 2017r.

(yxa3zath nporpamMMy/IiporpamMmmabl)

C yuetom YMK Epemun B. B., Ky3vmenko H. E., Tepenun B. U., /[po3oos A.
A., JIynun B. B. Xumus. bazosslit ypoBenb. 10 kiacc; M. OOO [poda, 2014
Epemun B. B., Ky3vmenko H. E, /[po3ooe A. A., Jlynun B. B.
Xumust. bazoseiit yposens. 11 knacc, M. OOO [lpoda, 2014



. HOSACHUTEJIBHASA 3AIINCKA
PaGouas nmporpamma kypca «Xumus» 10-11 knaccsl pazpaboTaHa B COOTBETCTBUU
C TpeOOBaHUSIMU CIEAYIOMIUX JOKYMEHTOB:

1. ®denepanbHOro rocyJapCTBEHHOTO 00pa30BATENBLHOTO CTaHIapTa CPEAHEro
obmrero oopazoanust (PI'OC COO) (yTB. mpukazom MuHUCTEpCTBa 00pa30BAHMS
u Hayku P® ot 17 mas 2012 1. N 413).

2. OcHOBHOI 00pa3oBaTeIbHONM MPOTPAMMBI CPETHEr0 OOIIEro oOpa3oBaHuUs
MYHHUITUTIATFHOTO aBTOHOMHOTO OO0Ie00pa30BaTEILHOTO YUPESKACHHUS CpeIHEn
obmeo6paszoBarenbHOr mKodel Ne 1 nmenu H.M.Kongparenko nHa 2019-21 rogsr,
NPUHATOM pemieHueM nexarormdeckoro coera MAOY COHI Ne 1 wuwm.
H.N.Konaparenko, nmpotokod Ne 1 ot 28 aBrycra 2019 rona.

3. Paboueii mporpaMMbl y4eOHOTO TpeameTa «XuMus» Ha 0a30BOM ypOBHE
cpeanero ob6bmiero ob6pazoBanuss k YMK mno xumuum B. B. Epemwnna, H.E.
Ky3bmenko, B. W. Tepenuna, A.A.[posnoBa, B.B. JlyHuHa u MeTOIMYECKHX
pexkoMeHanuii mo e€ coctarieHuto (aBTopsl B. B. Epemun, A.A./lpo3nos, 1.B.
Epemuna, 3.1O. Kepumos.-M.: Jlpoda, 2017r.

4, YuebubeiM mmanoMm MAOY COIINe 1 um. H.M.Konaparenko s 10-11
KJIACCOB, pealu3yroniero QenepaibHblii TOCYAapCTBEHHBIH 00pa30oBaTEIbHBIN
CTaHJapT CPEIHET0 00IIEero 00pa3oBaHUsI.

5. IIporpammbi BOCITUTAHUS MYHHUITUTATBHOTO ABTOHOMHOTO
00111e00pa30BaTEILHOTO YUPEKJICHUS cpeaHel o01ieo0pa3oBaTeIbHON MIKOJIBI No
1 umenn H.U.Konnparenko

Cpenunee obiee 00pa3oBaHUE — TPEThS, 3aAKIIOUNUTENIbHAS CTYIEHb 00IIIETO
oOpazoBanus. OHON U3 BAKHEUIIIMX 3a/1a4 STOTO dTara sIBJASETCS MOr0OTOBKA
yYaIuxcsi K 0CO3HAaHHOMY U OTBETCTBEHHOMY BBIOOPY JKU3HEHHOTO U
po(eCCUOHANTBHOTO MYTH. Y Yalrecs J0DKHBI HAyUYUThCSI CAMOCTOSI TEIBHO
CTaBUTbH 1IEJIM U ONIPEACIIATH IMyTH UX JOCTHKEHHUSI, UCTIOJIh30BaTh MPUOOPETEHHBIN
B IIIKOJIE OTIBIT IEATEILHOCTH B peaIbHOM KM3HU, 32 paMKaMH Y4eOHOT0 mpoIriecca.
PaGouast mporpaMmma packpbIBaeT cojiep:kaHrue 00ydeHus: XUMuu ydarnmxcst 10—
11 kmaccoB o01eoOpa3oBaTeNbHBIX Opranu3aluii Ha 6a3oBoM ypoBHe. Pabouas
IporpaMma peajim3yeT oOIre eIk CPeHero ooIero oopa3oBaHus, aBTOPCKUE
UJICU Pa3BUBAIOIIETO, COBPEMEHHOI'0, HAYYHO 000CHOBAHHOTO Kypca XUMUU,
BHYTPHIIPEIMETHBIC ¥ MEKITPEIMETHBIC CBSI3H.

Conepxanve OOy4YeHHUs pEaM30BaHO B YYCOHUKAX XHMMHUH, BBIMYIIEHHBIX
u3aaTeNbcTBOM «Jlpodar:

Epemun B. B., Kysomenxo H. E., Tepenun B. U., /[pozooe A. A., Jlynuu B. B.
Xumus. bazossiii ypoBensb. 10 knacc;

Epemun B. B., Ky3vmenxo H. E, /[po3ooe A. A., Jlynun B. B.
Xumus. bazosblil ypoBens. 11 kitace.
N3ydyeHne XxumMuu B CpEAHEN LIKOJIE HAIIPaBJIEHO Ha:
- (¢dopMUpOBaHME CHCTEMBl XWMHYECKMX 3HAaHUHW KakKk KOMIIOHEHTa
€CTECTBEHHOHAYYHON KapTUHBI MHUPA;
- pa3BUTHE JUYHOCTH OOYUAIOIINXCS, UX UHTEJUICKTyaJIbHOE U HPAaBCTBEHHOE
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COBEpIICHCTBOBAaHNE, (POPMUPOBAHUE y HUX TYMAHHCTUYECKUX OTHOIICHUH U
9KOJIOTUYECKH II€J€CO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOM JIEITEIHHOCTH;
. BBIPAOOTKY Yy OOydYaromuxcsi MOHUMaHUS OOIIECTBEHHOM MOTPEOHOCTH B
pPa3BUTUH XUMHUHU, a Takke (GOPMHPOBAHHE Y HUX OTHONICHUS K XUMHU Kak
BO3MOJKHOH 00siacTu Oyaymiel MpakTHYeCKOW eI TeIbHOCTH,

- (dopmupoBanue ymeHHil Oe3zomacHOro oOpaleHus ¢ BENIECTBAMHU,
UCITOJIb3YEMBIMHU B MIOBCETHEBHOMN KU3HH.

Oco0eHHOCTH copep:KaHNsi 00yUeHHUs] XUMHHU B CPelHell mKoJie

B cucreme cpenHero oOmero o0pa3oBaHHUs XHMHI OTHOCAT K
npeaMeTHOM oOsiactu «EctecTBeHHble Hayku». OCOOEHHOCTH COJepKaHUs
OoOy4eHUsI XMMUU B CpPEIHEHN IIKoJie O0YyCIIOBJIEHBI CHENU(PUKON XUMHHM KaK
HayKH Y ITIOCTAaBJICHHBIMHU 3a/1a4aMU.

OcHogHbIMU NPOOIEMAMU XUMUU AGNAIOMCA
—  H3YyYEHHME COCTaBa M CTPOECHUS BEUIECTB, 3aBUCHUMOCTH MX CBOMCTB OT
CTPOCHHS;
—  TIOJY4YEHHE BEUIECTB C 3aJJaHHBIMU CBOMCTBAMU;
— HCCIEAOBAHUE 3aKOHOMEPHOCTEM XHMHUYECKMX PEaKUUd H IyTeu
YOpaBICHUS HMMHU B LENAX MOJYyYEHUS HEOOXOJMMBIX 4YEJOBEKY BEIIECTB,
MaTepHUaoB, YHEPTUU.

IlootTomy B mnporpamMmMe 0O XWMHM HallIA OTPAXKEHUE OCHOBHbLE
cooepoicamenbHble TUHUL:
— «BEILECTBO» — 3HAHUS O COCTABE U CTPOCHUU BEIIECTB, UX BAXKHEUIIUX
(GU3NYECKUX U XMMUYECKUX CBOWCTBAaX, OMOJIOTUYECKOM JCHCTBUH;

—  «XUMHUECKas peakuus» — 3HaHUsI OO0 YCIOBHUSAX, B KOTOPBIX
OPOSIBISIOTCS  XMMHMUYECKHME CBOMCTBA BEIIECTB, CHOcO0ax  YIpaBlICHUS
XMMHUYECKMMHU MPOLIECCAMU;

—  IIPUMEHEHHME BELIECTB» — 3HAaHUS MW OMNBIT NPAKTUYECKOU
NEATeIbHOCTA C BENIECTBAMU, KOTOpbIE HamboJiee 4YacTo YMNOTPEOJSIOTCS B
IMOBCEHEBHOM JKU3HU, IIMPOKO MUCIIOJB3YIOTCS B IMPOMBIIIJIEHHOCTH, CEJIbCKOM
XO03511CTBE, HA TPAHCIIOPTE;

—  (I3BIK XMMHM» — CHUCTEMA BaXHEUIIUX MOHATUH XUMHHU W
TEPMUHOB, B KOTOPBIX OHU OIIMCBIBAIOTCS, HOMEHKJIATYypa HEOPTraHUYECKUX M
OpraHMYEeCKHX BEIIEeCTB, T. €. UX Ha3BaHUs (B TOM YHUCJIE U TPHUBHAIbHBIC),
XUMHYECKHe (POpMYJIbl U YPABHEHMS, a TAK)Ke MpaBuiia nepeBoaa nHGopMaluu
C POJIHOTO UJIM PYCCKOTO SI3bIKA HA SI3bIK XUMUH U OOpPATHO.

B pesynbrare wusydenus ydeOHOro mnpeameTa «XUMHUS» BBITYCKHHUK
CpPEIHEN WIKOJIBl OCBOUT COJEpKaHUE, CHocoOCTBymoIEe (HOPMUPOBAHUIO
[I03HABATEJIbHOW, HPABCTBEHHOM M OCTETUYECKOW KyJbTYpbl. Y4Ualluucs
OBJIAZICET CUCTEMON XUMHUYECKUX 3HAHUW — MOHATUIMU, 3aKOHAMHU, TEOPUSIMU
Y S13bIKOM HAayKW KaK KOMIIOHEHTAMU €CTECTBEHHOHAY4YHOU KapTUHBI Mupa. Bee
ATO MO3BOJUT €My C(OpPMHUPOBATH HAa OCHOBE CUCTEMbI MOJIYUYEHHBIX 3HAHUU
HAayyHO€ MHUPOBO33pEHHE KakK (YHIAMEHT I[IEHHOCTHOTO, HPaBCTBEHHOIO
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OTHOUIEHUSI K MPUPOJIE, OKPYKAIOIIEMY MHUPY, CBOE€H >KM3HU U 3JI0POBBIO,
OCO3HATh POJIb XHMHUYECKOW HAyKM B TIO3HAaHUUW M TpeoOpa3oBaHUU
OKPY’XaIOIEero MHpa, BBIPA00OTATh OTHOIICHHWE K XHMHUHM KaKk BO3MOXKHOM
obytactu Oynyiie coOCTBEHHOM MPAKTUUYECKOM MeITEIbHOCTH.

YcBoeHuUe COACPKAHUA y‘l€6HOFO npeameTa «XuMHSI» 00eCIeyuT
BBIIITYCKHUKY BO3MOHOCTH COBCPIICHCTBOBATHL H PA3BHUBATL ITIO3HABATCIILHBIC

BO3MOXXHOCTH, YMCHHUC YIIPABJIATb cOOCTBEHHOI II03HABATEJIbHOU
ACATCIBbHOCTBIO, HHTCJIIJICKTYAJIbHBIC u pe(l)JICKCI/IBHBIC CHOCO6HOCTI/I;
IIPUMCHATDH OCHOBHBIC HHTCIIJICKTYAJIBHBIC oIicpanuu, TaKHuC KaK

dbopMynupoBaHUE THUMOTE3, aHAIU3 W CHHTE3, CpaBHEHHE, 000O0uIeHuE,
CUCTEeMaTH3allusl, BBISIBICHUE MPUYMHHO-CIEIACTBEHHBIX CBS3€H I U3Y4YCHHS
CBOMCTB BEIIECTB M XHUMHUUYECKUX pEaKIUil; HCHOJb30BaTh Pa3IMYHBIC
UCTOYHUKU IS TIOJYYCHHS XUMHYECKOW WHOOpPMAIUU; CaMOCTOATEIHHO
IJIAHUPOBATh M OPraHU30BBIBATH Y4YE€OHO-NMO3HABATEIBHYIO JI€STEIIHLHOCTD;
pa3BUBaTh HCCJEAOBATEIbCKUE, KOMMYHHKATUBHbIE W UH(OpPMAIUOHHBIE
YMEHHUS.

OCOOEHHOCTH CTPYKTYphl M JIOTUKM MOCTPOCHHUS Kypca XMMHUU HAILUIA CBOE
OTpA)KEHUE B Yy4YEOHUKAX JMHUU, KOTOPHIE OTIWYAIOTCA OT aHAJOTMYHBIX
COYETAaHWEM HAyYHOW CTPOTOCTH U3JIOKEHHS M IIHPOKON HAIPaBICHHOCTHIO HA
NPUMEHEHUE XUMHYECKUX 3HAHUW B TIOBCEJHEBHOW KHU3HU M B KU3HHU
obmiectBa. B yueOHUKax peanu3yercs CHCTEMHO-IESITEIbHOCTHBIA MMOJIXO/,
nexamuid B ocHoBe PI'OC. DTOT MmOAXOH OpPHEHTHPOBAH HA KOHKPETHHIE
pe3ysbTaThl 00pa30BaHUsA, KaK CHCTEMOOOpPA3yIOIIMH KOMIIOHEHT CTaHJapTa,
r€ pa3BUTHE JIMYHOCTU Y4YalIErocs Ha OCHOBE YCBOCHHS YHUBEPCAJIbHBIX
y4eOHBIX JIEUCTBUM, MO3HAHUS U OCBOCHUS MHpPa COCTABISAET I€JIb U OCHOBHOMU
pe3ynbTaT 00pa3oBaHMS.

N3yuyenne xumuu B 10 u 11 knaccax moctpoeHo no Junetnot cxeme. B 10
KJIacC€ U3Jlaraercs MaTepuall OpraHmyeckom xumuu, a B 11 kmacce —
HeOpraHumyeckas XUMus, oOmas XuMus, XumMudyeckas TexHosorus. [locnennue
riaBbl yuyeOHuka 10 kiacca 3HAKOMSIT IIKOJBHUKOB C MPUMEHEHHEM XHWMHUHU B
OKpY>KalollleH >KM3HU U Ha ClIyx’0e 00I11eCTBY.

Cucrematnueckuid Kypc opranumyeckod xumuu B 10 kiacce mnpenBapsieT
pasjien, HalpaBJIeHHbIA HA 00001IeHNE U MOBTOPEHUE MOJTYYEHHBIX B OCHOBHOM
IIKOJIe 3HaHUH. B HeM Takke Aar0TCs T€ CBEICHUS U3 00IIeH U HeOpraHu4eCcKon
XUMHH, KOTOpPbIE HEOOXOIWMBI NI U3YUYEHHS OPraHUYEeCKOW XHUMHUHU, HO HE
BOIIUIM B MPOTrpamMMy OCHOBHOM MIKOJbI. Kypc opraHndeckoid XMMHUM MMOCTPOECH
TpaauiuoHHO. OH HAYMHAETCSI C OCHOBHBIX IMOHSITUA OPraHUYECKOW XHMUH,
3aT€M  M3JIaraeTcsi CTPYKTypHas TEOpUsS  OpPraHUYECKUX  COCIAUHEHUH,
paccMaTpuBaEeTCs UX AIEKTPOHHOE cTpoeHue. [loToMm u3ydaroTcs BaxHeue
KJIACChl OpPraHMYECKUX COEIHHEHUW: YTJIEeBOJOPOABI, KHCIOPOJICOAEpKaLe
COEAMHEHMs, a30T- U cepocojepxamue coeauHeHus. CucremaTuyeckoe
U3JI0)KEHUE CTPOCHUS U CBOMCTB OPraHUYECKUX COEJAMHEHHI MO3BOJIAET
nepenTH K OMOJOTMYeCKH aKTUBHBIM BEIIECTBAM — YTJIEBOJIaM, )KMUpaM, Oeakam
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U HYKJIEMHOBBIM KHCJIOTaM. 3aKaHYMBAETCA KypC OpPraHUYEeCKOW XHMHUHU
pacckazoM O NOJIMMEPAX U UX UCIIOIb30BAHUM B OBITY U B TEXHUKE.

Marepuan no HeopraHu4eckom xuMuu B 11 kiacce uzyyaercs B ClIenyOLIEN
nociaenoBaresbHOCTH. (CHayana pacCMOTPEHBI JJIEMEHTHI-HEMETAJUIBI, 3aTEM
DJIEMEHTBI-METAJUIbl. V3ydeHue >SIeMEeHTOB-METANJIOB MpeaBapsieT pasnell,
CUCTEMAaTU3UPYIOMIMI 0o0Iue CBOWCTBA METAUIOB — 3JEMEHTOB U IMPOCTBIX
BEILIECTB, a TAK)KE paccKas3blBalOlUil o0 ciiaBax. PaccmMoTpenue oOueld XuMuu
HA4YMHAETCSA CO CTPOCHUS aTOMa M XMMHUYECKOM CBsA3M. Ha ocHOBE moJrydeHHBIX
3HAHUM IIKOJBbHUKHU 3HAKOMSATCS CO CTPOCHHMEM BEIIECTBA, U3y4alOT PA3JINYHbBIC
BUbl XUMHYECKOM CBS3H, BKJIKOYAs MEXKMOJICKYJISPHBIE, I OCHOBHBIE THIIBI KPU-
CTAJUIMYECKUX PEUIETOK IPOCThIX BEIIECTB M HOHHBIX COCIMHEHUH. 3aTrem
clenyeT MaTepuall, pPacCKa3blBAIOIIMKA O 3aKOHOMEPHOCTAX NPOTECKAHUS
XUMHYECKHX peakIui. 3]1ecCh COYeTaloTCs CBEACHHS M3 XHUMHUYECKOUN
TEPMOJVHAMUKN U XMMHUYECKOM KWHETHUKH, IO3BOJISIOIIHME IOHATH, IIOYEMY U
KaK MPOTEKAaIT XUMUYecKkue peakuuu. Cienyroas TeMa Kypca HLTFOCTPUPYET
IIPUMEHEHUE  IOJYYEHHBIX 3HAaHUM O 3aKOHOMEPHOCTAX  IPOTEKaHUsA
XUMHMYECKUX pPEakuu Ha IpakThke. Peyb wHaer o pasauyHbIX TUIAX
XUMUYECKUX Mpou3BojacTB. OOcyxnas oOume NpUHLUUNBI XUMHUYECKOU
TEXHOJIOTUU U paccMaTpUBas KOHKPETHbIE MPOU3BOACTBA, ABTOPHI HE 3a0bIBAIOT
U 0 MpobJiieMe OXpaHbl OKPY>KAOUIEH Cpefbl, 3HAKOMST IIKOJbHUKOB C HOBBIM
IIOAXOJA0M B NPAKTUYECKOM NPUMEHECHUM XMMHUUYECKUX 3HAHUN — «3EJIEHOW»
xumuen. HM3ydeHue MIKOJBHOIO Kypca XHUMHMH 3aBEpIIACTCS PACCKa30M O
NPUMEHEHUH XMMHUYECKUX 3HAHUU B PA3IMYHBIX 00JACTAX HAYKH U TEXHUKH.
ABTOPCKHN KOJIJIEKTUB MOCTAPAJICS MMOKA3aTh BaXXHOCTD IOJIYYCHHBIX 3HAHUU U
B NIOBCEJTHEBHOM KU3HU. ABTOPBI CTPEMSATCS MPUBUTH yHauuMcsl O€peKHOE OT-
HOIIEHUE K MPUPOAE M K OKPYXKAIOUIEMY MHUDPY, CPOPMUPOBATH XUMHUYECKHI
B3IJISJ HA BCE, YTO UX OKPY’)KAET, — OT IMPOAYKTOB IIUTAHUS 1O MATEPUAIIOB IJIs
JKABOIIUCH U CKYJIBITYPBHI.

Mertonuueckuii  ammapar — y4eOHUKOB  BKJIOYACT  MHCTPYMEHTApUH,
oOecrneunBarOMid  HE TOJBKO OBJAJCHUE MPEIMETHBIMHU 3HAaHUSIMU U
YMEHUSMH, HO U JUYHOCTHOE pa3BUTHE ydamuxcs. OH nomoraet (opMuUpoBaTh
MHTEPEC K HAyKe, YyBCTBO TOPAOCTH 3a OTEYECTBEHHYIO HAYKY, 3HAKOMUT C
BKJIAJIOM POCCUMCKMX YYEHBIX B Pa3BUTHE XUMHUHU, CIIOCOOCTBYET YCBOEHHIO
HOBBIX 3HaHUM, MOUCKY U MepepadoTKe HOBOW MHPOpMALIUH.

BaxHasg poib OTBOAUTCA JE€MOHCTPALMOHHBIM ONbITaM, JaOOpaTOPHBIM U
NpPaKTUYECKUM padoTaMm, KOTOpPbIE XapakKTepHU3YIOT HKCIEPUMEHTAIbHbIE
aCIeKThl XMMUHM M Pa3BUBAIOT IPAKTUYECKHE HABBIKM ydanmuxcs. B koHie
y4eOHUKOB MPUBOJUTCS CIPABOYHBIN MaTepHall.

Bomnpocsl, 3anaun u 3agaHusi, NpEeI0oKEHHbIE IS 3aKPEIUJICHHUS 3HAHUN B
KOHIIE Kaxjaoro maparpada, SBISIOTCS pPa3HOYPOBHEBBIMH, B TOM 4YHCIIE
OpoOJEMHBIMH W METaNpeIMETHBIMH, pACCUUTAHbl HA aKTHUBHYIO pOJIb
ydalerocs, Ha pelieHne npo0JieM B pealibHbIX KU3HEHHBIX cutyauusx. Ocoboe
BHUMAHUE YAEIAECTCA OPraHU3aluy NPOEKTHOW AEATEIBHOCTH IIKOJBbHUKOB U
npUOOPETEHUIO OTbITA YUaCTHUS B IUCKYCCHUSX.



MecTo npeamera B y4eOHOM IJIaHe HIKOJIbI.

B yueOHOM mutaHe cpenHel MIKOJbl YYEeOHBIH peaMeT «XUMUs» BKIIOYEH
B pasnen «EcrtecTtBeHHble Hayku». TeMmaruueckoe IUIaHUPOBAHHE YYEOHOIO
npeaMera «XuMus» Ha 0a30BOM YypOBHE CpEIHEro oO0mero oOpa3zoBaHUs
paszensiercss Ha ABa Kypca «XuMmus. bazoBbiii ypoBeHb. 10 kiacc» u «Xumus.
bazoBsiii ypoBeHs. 11 kinace» U cocTaBieHO U3 pacyeTa 1 4 B HEIeIo.
Vyeonsii mman MAOY COII Nel um. H.M.Kongparenko mnpegycMarpuBaer
U3y4eHUE XUMHHU B CIEIYIONIEM 00bEMe:

['ox oOyuenus Kon-Bo wacoB B |Kon-Bo yuebnbix | Bcero dwacoB 3a
HEJIEIII0 HEJIEIIb y4€eOHBIil rof
10 xacc 1 34 34
11 kmacc 1 34 34
68 yacos 3a
Kypc

Il.Ilnanupyemblie pe3yabTaThl OCBOEHHS Y4eOHOI0 MpeaMeTa
«Xumusa» Ha 02a30BOM YPOBHe CpeJHero o01ero oopasoBanms

1. lnanupyemMble JMYHOCTHBIE Pe3yJabTATHI OCBOEHHUS Y4eOHOTO
npeaMera « XuMus» Ha 6a30BOM YPOBHe
[InaHupyeMbIMU TUYHOCTHBIMU pE3yJIbTaTaMH B paMKaX OCBOCHUS

y4eOHOTO MpeMeTa « XUMUS» SBISIOTCS:
JIMIHOCTHBIE pe3yabTaThl OCBOSHHUS MTPOTPaAMMBI CPEHETO 001Iero 00pa3oBaHMs
JOJDKHBI OTPakaTh TOTOBHOCTH 00YYAIOIIErocss pPyKOBOJICTBOBATHCS CUCTEMOM
MTO3UTHUBHBIX IICHHOCTHBIX OPUEHTAIIMI M PACITUPEHHE OIbITa ICITSILHOCTH Ha €€
OCHOBE M B IPOILIECCE peaTn3allii OCHOBHBIX HAIPABICHUN BOCIIUTATEIBHOMN
NEATETLHOCTH, B TOM YHCIIC TIO CIICAYIOIINM HANPABJICHUSIM BOCTTUTATEIIEHON
NESATeTLHOCTH:

1) rpa’kIaHCKOTO BOCIIUTAHUS;
2) NaTpUOTUYECKOTO BOCIIUTAHUS;
3) 1yXOBHO-HPABCTBEHHOT'O BOCIIMTAHUS;
4) 5CTETUYECKOTO BOCITUTAHUSI;
5) duszmveckoro BocnuTaHus, GOPMUPOBAHUS KYJIbTYPHI 3I0POBbSI U
HMOIIMOHAIILHOTO 0JIarOTONyYHs;
6) TpyJI0BOTO BOCIIMTAHUSI;
7) DKOJIOTMYECKOT'0 BOCITUTAHUS,

8) 1IEHHOCTHU HAYYHOTO MMO3HAHUS.

1) B cdepe oTHOIIEHUU oOyuvaromuxcss K cebe, K CBOEMYy 3JI0pOBbIO, K
MO3HAHUIO ce0s:

—  opueHTamus OOydJaromuxcsi Ha JOCTWKEHHE JIMYHOTO  CYaCThs,
peaiu3alui0  MO3UTHUBHBIX  JKU3HEHHBIX  MEpPCIEKTUB, HWHULHUATUBHOCTH,
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KPEaTUBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K JINYHOCTHOMY CaMOOTIPEICIICHUIO,
CIIOCOOHOCTh CTaBUTb 1M U CTPOUTDH )KU3HEHHBIE TIJIAHbL;

—  TOTOBHOCTh M CHOCOOHOCTh OOecmeuuTh cebe W CBOUM OJIU3KUM
JOCTOWHYI0O  KHW3Hb B  MPOILECCE  CaMOCTOSTEIbHOM, TBOPYECKOW U
OTBETCTBEHHOW AEATEIBHOCTH;

—  TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCS K OTCTAaUBAHUIO JIMYHOTO
JIOCTOMHCTBA,  COOCTBEHHOTO  MHEHHS, TOTOBHOCTh M  CIHOCOOHOCTH
BbIpaOaThIBaTh COOCTBEHHYIO TMO3HMIIMIO [0 OTHOLIEHUIO K OOLIECTBEHHO-
MOJUTUYECKUM COOBITUSIM MPONLJIOTO W HACTOSIIETO HAa OCHOBE OCO3HAHUS U
OCMBICJICHUS UCTOPUHU, NYXOBHBIX IEHHOCTEN U NJOCTU>KEHUMN HAILIEH CTPaHBI,

—  TOTOBHOCTh H CHOCOOHOCTh OOyYaromMXcsi K CaMOPa3BUTHUIO W
CaMOBOCIHUTAHUIO B COOTBETCTBUU C OOIIEUYETOBEUECKUMU I[EHHOCTSIMU U
ujeajaMud  TpaxJaHCKOro  oOmiecTBa, NOTpeOHOCTH B (PU3UYECKOM
CaMOCOBEPIICHCTBOBAHNUH, 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
JESITEIbHOCTBIO;

—  TOpUHATHE W pean3alus IEHHOCTEeH 30poBOro U Oe3ormacHoro obpasza
KU3HU, OEpekHoe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHUE K
cOOCTBEHHOMY (DU3UUYECKOMY U TICUXOJOTUYECKOMY 3/I0POBBIO;

—  HENpUATHE BPEIHBIX TMPHUBBIUCK: KYPEHUS, YMNOTPEOJECHHUS aJKOToJis,
HApKOTHUKOB;

2) B cpepe oTHOoHIEHU oOyyvaromuxcs kK Poccuu kak k Poaune (OTeyecTy):
— poccuiickas HIAEHTUYHOCTh, CIOCOOHOCTh K OCO3HAHUIO POCCUUCKOU
UJICHTUYHOCTH B TOJHUKYJIBTYPHOM COLMYME, YYBCTBO MPUYACTHOCTH K
HUCTOPUKO-KYJIBTYPHOM OOIIHOCTA POCCUHCKOro Hapoaa u cyabbe Poccum,
MaTPUOTU3M, TOTOBHOCTb K CJIyKeHHI0 OTEeUeCTBY, €T0 3allUTE;

—  YBaXXEHHUE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH mepea PoauHoil,
ropaocTd 3a CBOM Kpau, cBoro Poauny, mnpomwioe u  Hacrosuiee
MHOTOHAIlMOHAIBHOTO Haponaa Poccun, yBakeHHEe TOCyJapCTBEHHBIX CUMBOJIOB
(rep0, duar, rumn);

— dbopMUpOBaHNE YBAXKEHHS K PYCCKOMY S3bIKY KaK TOCYJIapCTBEHHOMY
a3blKy  Poccuiickonn  @enepanuu, SABISIIONIEMYCS OCHOBOM  POCCHUHCKOMN
UJICHTUYHOCTH U TJIaBHBIM (PaKTOPOM HAIIMOHAIBHOTO CaMOOTIPEICICHNUS;

—  BOCINHUTAaHHUE YBAXKEHHS K KYJIbType, SI3bIKaM, TPaIUIUSIM H OObIYasIM
HapoJ0B, NpoxuBaromux B Poccuiickonn denepannmy;

3) B c(epe OTHOIIEHUH OOydYarImMuxcsi K 3aKOHY, TOCYJapCcTBY H K
rpaxJaHCKOMY OOIIIECTBY:
—  TPaXJIaHCTBEHHOCTb, rpakIaHCKast MO3ULIHS aKTUBHOTO u

OTBETCTBEHHOTO  WJIE€HA POCCHMCKOIO  OOIIECTBA, OCO3HAIOIIETO  CBOHU
KOHCTUTYIMOHHbIE TIpaBa W  OOS3aHHOCTH, YBAXalIIEro 3aKOH H
IIPAaBONOPSAIOK, OCO3HAHHO INMPUHUMAIOLIETO TPAIAULMOHHBIE HALMOHAIBHBIE U
oO01evenoBeyeckrne ryMaHUCTUUECKUE U JEMOKPATUYECKHUE IIEHHOCTH, TOTOBOTO
K YYacCTHIO B OOIIIECTBEHHOM KU3HH;

—  TpU3HAHHME HEOTUYXKJAEMOCTH OCHOBHBIX IpaB M CBOOOJ 4YeJIOBEKa,
KOTOpBbIE€ MPUHAIIEKAT KaXKIOMY OT POKIEHUs, TOTOBHOCTb K OCYIIECTBICHUIO
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COOCTBEHHBIX MpaB M CBOOOJ 03 HapylleHUs MpaB U CBOOOA IPYTrUX JIHII,
TOTOBHOCTh OTCTauBaTh COOCTBEHHbIE TIIpaBa U CBOOOABI 4YEJIOBEKA M
rpaXJaHWHA  COrJJaCHO  OOINENpU3HAHHBIM  MPUHLUUIIAM U HOpMam
MEXAYyHapOJHOTO mpaBa M B coorBeTcTBUM ¢ KoHcturynueir Poccuiickoit
denepaunu, NpaBoBas U MOJIUTUUYECKASI TPAMOTHOCTB;

—  MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS
HayKHd U OOILIECTBEHHOW MPAKTUKH, OCHOBAaHHOE Ha JUAJIOre KyJbTYp, a TaKXKe
pa3nuyHbIX (QOopM OOIIECTBEHHOTO CO3HaHMs, OCO3HAHHE CBOETO MecTa B
NOJIMKYJIIBTYPHOM  MHUpE; HWHTEpUOpHM3aLMs I[EHHOCTEH  JEeMOKpaTHu W
COLIMANIbHOM COJMMIAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PETYJIUPOBAHUIO
OTHOLIECHUH B TPYINIE WA COUUAIBHON OPraHU3alllH;

—  TOTOBHOCTb OOYy4YaromMXcsi K KOHCTPYKTUBHOMY YYacCTHUIO B MPUHSITUU
pelIeHu#, 3aTparuBalolIUX IMpaBa W HHTEPEChl, B TOM YHCIEC B Pa3THUYHBIX
¢opmax oOOIIECTBEHHON CcaMOOpraHu3aliy, CaMOYIIPABJICHUs, OOILECTBEHHO
3HAYUMOM JI€ATEIIbHOCTH;

—  TPUBEP)KEHHOCTh HJAESIM MHTEpHAIlMOHAIN3Ma, JpYyXKObl, paBEHCTBA,
B3aUMOIIOMOILIM  HApPOJOB; BOCIHUTAaHUE YBAXUTEIBHOTO OTHOLIEHUS K
HallHOHAJbHOMY  JOCTOMHCTBY JIIOJIEM, MX  4YyBCTBaM, pPEIUTHO3HBIM
yOCKICHUSM;

—  TOTOBHOCTh OOYYarOUIUXCSi HPOTHUBOCTOSTH HICOJIOTMU HKCTPEMU3MA,
HallMOHATN3Ma, KCeHO()OoOUHU, KOPPYNIHH, NUCKPUMHHAIIUU TIO COLMAIBHBIM,
pPEUTHO3HBIM, PACOBBIM, HAIMOHAIBHBIM MPHU3HAKAM U APYTUM HETaTUBHBIM
COIIMABHBIM SIBJICHUSM;

4) B c(pepe oTHOIIECHUI 00YyHAIOMUXCS ¢ OKPYKAIOUTUMH JIIOAbMHU:

—  HpPaBCTBEHHOE CO3HAHME MW TIOBEJEHHME Ha OCHOBE YCBOEHUSA
OOIIIEYEeTOBEUECKUX I[EHHOCTEH, TOJIEPAHTHOTO CO3HAHUSA W TIOBEJACHHUS B
HOJIUKYJIbTYPHOM MHpE, TOTOBHOCTH M CIIOCOOHOCTU BECTH IUAJIOT C APYTUMHU
JIOJbMH, JOCTUTaTh B HEM B3aUMOIOHMUMAaHUS, HAaXOAUTh OOIIME IEeAH U
COTPpYAHUYATH JJISI UX JOCTUKEHUS;

—  TPUHATHE T'YMaHUCTUYECKUX IEHHOCTEH, OCO3HAHHOE, YBAXKUTEIBHOE U
IOOpOXKENaTeIbHOE  OTHOIIEHUWE K JPYroMy 4YeJOBEKY, €ro MHEHHUIO,
MHPOBO33PEHMUIO;

—  CIOCOOHOCTb K COINEpPEKUBAHUIO U  (OPMHPOBAHHE IO3UTUBHOIO
OTHOIIEHUS K JIOASM, B TOM YHCIIE K JINIIaM C OTPAaHWUYECHHBIMUA BO3MOKHOCTSIMU
3MI0POBbSI W HHBAIHAAM; OEpEeKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE
OTHOIIEHNE K (PU3UYECKOMY U TCHXOJOTHYECKOMY 3J0POBBIO JAPYTHX IHOMEH,
yMEHHE OKa3bIBaTh MEPBYIO MTOMOIIIb;

—  (dopmupoBaHue BBIPAKCHHOW B TOBEIACHUW HPABCTBEHHOUW MO3UIIUH, B
TOM YHCJI€ CIIOCOOHOCTH K CO3HATEILHOMY BBIOOpPY 100pa, HPaBCTBEHHOTO
CO3HAHHUS M MOBEJCHHUS HAa OCHOBE YCBOEHHUS OOLICYETIOBEUECKUX LEHHOCTEH U
HPaBCTBEHHBIX YYBCTB (YECTH, J0JITA, CIIPABEIJIMBOCTH, MUJIOCEPAUS U APYXKE-
Tro0us);

—  BbIpabOTKa KOMIMETEHIUW COTPYAHUYECTBA CO CBEPCTHUKAMHU, IETbMHU
MJIAJIIET0 BO3pacTa, B3pOCIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM,

8



y4eOHO-UCCIIeIOBATENHCKOM, MPOSKTHOW M APYTUX BHAAX NEITEILHOCTH,

5) B cdepe OTHOUICHUM OOYydYarolmMUXCs K OKPYXKaWIEMy MHUPY, K KUBOU
MIPUPO/IC, XYI0KECTBEHHOU KYJIbTYypeE:

—  MHPOBO33pPCHHE, COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS
HayKH, 3HAYMMOCTh HAayKH, TOTOBHOCTh K HAyYHO-TEXHUUYECKOMY TBOPYECTBY,
BJIJICHUE JOCTOBEpHON uHPOpMaAlKEed O TMepeoBbIX JTOCTHKEHHAX U
OTKPBITHSX MUPOBOM U OTEYECTBEHHON HAYKH, 3aMHTEPECOBAHHOCTh B HaYUHBIX
3HAHUSX 00 YCTPOIMCTBE MUpa U OOIIECTBA;

—  TOTOBHOCTH H CIIOCOOHOCTh K OOpa3oBaHHMIO, B TOM 4YHCIE
caM000pa30BaHUI0, HAa MPOTSXKEHUHN BCEW JKU3HU; CO3HATEIHLHOE OTHOIICHHUE K
HEMPEPHIBHOMY O0pa30BaHHIO KaK yCJIOBHUIO YCHENTHOW MPO(EeCCHOHATBLHOU H
OOIIECTBCHHOMN ICATSIILHOCTH;

—  DJKOJIOTHYECKas KyJbTypa, OepeXHOe OTHOIIEHWE K POJHOW 3eMmiie,
NpUPOJHBIM OorarcTBamM Poccuu W Mupa, MOHUMaHHE BIUSHUS COIUAIBHO-
PKOHOMHUYECKHUX IPOILIECCOB HAa COCTOSIHHUE MPUPOJAHOM M COLMAIIBHOW CpEnbl,
OTBETCTBEHHOCTHU 3a COCTOSIHME TMPHUPOJHBIX PECYpPCOB, YMEHMN M HAaBBIKOB
pPa3yMHOTO MPHUPOJONOIB30BAHUS, HETEPIHUMOTO OTHOIICHUS K JACHCTBUIM,
MPUHOCSIIUM BpEJ SKOJOTHH; MPUOOPETCHUE OIbITa SKOJIOTOHAMNpPaBICHHON
JIeSITeILHOCTH;

—  DCTETUYECKOE OTHOIIEHWE K MHPY, T[OTOBHOCTb K JCTETUUYECKOMY
00yCTpOICTBY COOCTBEHHOTO OBITA;

6) B cepe OTHOLICHUN O0ydarolUXCsl K CEMbE U POAUTEINISIM, B TOM YHUCIIE
MOJATOTOBKA JIMYHOCTH K CEMEUHOM KHU3HU:

—  OTBETCTBEHHOE OTHOIIECHHE K CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MIPUHATHUS IEHHOCTEW CEMENHON KU3HU;

—  TIOJOXKUTENIBHBIA  00pa3  ceMbH, pOAUTEIbCTBA  (OTHOBCTBA U
MaTEPUHCTBA), HHTCPUOPHU3ALIHS TPATUIITMOHHBIX CEMEHHBIX IIEHHOCTEH;

7) B cdepe OTHOIIEHHH oOydaromuxcs K TpyAy, B cdepe coluanbHO-
AKOHOMMYECKHUX OTHOIICHUM:

—  yBaxkeHHE Bcex (opM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTE CBOEH
COOCTBEHHOCTH;

—  OCO3HaHHBIN BBIOOp Oynmymiel mpodeccuu Kak MyTh U CIOCO0 peanu3anuu
COOCTBEHHBIX )KM3HEHHBIX IJIAHOB;

—  TOTOBHOCTH oOyyarmmxcs K TPYAOBOU npodeccuoHaabHOI
NEATCTPHOCTA KaK K BO3MOXXHOCTH y4YacTHSl B  PCIICHUH  JINYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIEHAIIMOHATLHBIX TPOOJIEM;

—  MOTpeOHOCTh TPYAUTHCS, YBAKCHUE K TPYIAY M JIOAIM TPyJa, TPYIOBBIM
JOCTHKEHUSIM, JTOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIICHHE K
pa3HbIM BHUJIaM TPYJOBOU JAeATEIbHOCTH;

—  TOTOBHOCTh K CaMOOOCTYKMBAaHHIO, BKJIOUas OOy4YE€HHE U BBIMOJIHECHHUE
MOMAIIIHUX 00sI3aHHOCTEA;

8) B cdepe OTHOIIEHUN (U3NYECKOTO, TICUXOJIOTUUYECKOTO, COIMATBLHOTO U
aKaJIeMUYECKOTO OJIaromoyudnsi 00y4aronuxcs:

—  (Qusuyeckoe, AMOILIMOHAJIBHO-TICUXOJIOTHYECKOE, COIMAJIbHOE



Onmaromosiyurie OOydaromMxcsi B JKU3HU 0Opa3oBaTEIbHOW OpraHU3allvu,
OIIyIICHWE JEThbMU  OE30MacCHOCTH U  ICHXOJOTHYECKOTO  KomdopTa,
HH(POPMAITMOHHOMN 0€30TTaCHOCTH.
2. Ilnanupyemble MeTanpeIMeTHBIE Pe3yJbTATHI 0CBOECHHS YUeOHOT 0
npeamera « XuMusi» Ha 62a30BOM YPOBHeE

[Inanupyembie MeTampeaMETHBIE peE3yJbTaThl B paMKaxX OCBOCHUS
ydaeOHOro TIpeaMeTa « XUMUS MPECTABICHBI TPEMS TPyIIIaMi YHUBEPCAIBHBIX
yueOHbIx neicteuii (YVY/]I).

1.PerynsTuBHble yHUBEpCAIbHBIE yUeOHBIC 1EHCTBUS

BbIlTyCKHUK Hay4quTCS:
—  CaMOCTOSATENIbHO ONpPENEIATh L€, 3a/1aBaTh MapaMeTpbl U KPUTEPHUU, 10
KOTOPBIM MOYXHO ONPEAEIUTh, YTO LEIb TOCTUTHYTA;
—  OLICHUBATh BO3MOJKHBIE MOCJEACTBUS TOCTUXKEHUS MOCTABJICHHON LIEIU B
NEeATENbHOCTU, COOCTBEHHOM JKM3HM U JKU3HU OKPYXAIOLIUX JIIOJEH,
OCHOBBIBASICh Ha COOOPaKEHUSIX 3TUKU U MOPAJIH;
—  CTaBUThb M (POpMyIHpOBaTH COOCTBEHHBIE 3aJaud B 0Opa3oBaTEIbHOM
NEATENBHOCTU U B )KU3HEHHBIX CUTYaLUX;
—  OLICHUBaTh PECYpPCHl, B TOM YHCIE BpEMs U JAPYrue HEMATEpHUAIbHBIE
pecypcbl, HEOOXOAUMBbIE JIJIsI JOCTUKEHHUS TOCTABJICHHOU paHee 1eu;
—  BbBIOMpaTh NYTh JOCTUKEHUS LIEJH, IJIAHUPOBATh PEIICHUE TOCTABICHHBIX
3a/1a4, ONTUMHU3UPYS MaTepUaIbHbIE U HEMaTepHalbHbIE 3aTPaThl;
—  OpraHu3oBbIBaTh 3(P(EKTUBHBIA IOUCK PECYpPCOB, HEOOXOAUMBIX I
JOCTUKEHHS TTOCTABICHHOM LIEJIH;
—  COMNOCTaBJIATh NOJYYEHHBIM pPE3yJbTaT JESITEIbHOCTH C IOCTaBJICHHON
3apaHee LEeJbIO.

2. Ilo3naBaTenbHbIC YHUBEPCATbHBIC YUEOHBIE J1EHCTBUS

BrinyckHUK HaydUTCS:
—  HWCKaTh U HaXOAUTh 000OIEHHBIE CIIOCOOBI PEIICHUs 3a7a4d, B TOM YHUCIIE
OCYIIECTBJISATh Pa3BEPHYThIH HMHOOPMAIMOHHBIM TOUCK M CTaBUTh Ha €ro
OCHOBE HOBBIE (YueOHbIE U MO3HABATEJIbHBIE) 3a]1aUH;
—  KpUTHUYECKH OIIEHMBATh W HHTEPHNPETUPOBATH HMH(POPMAIUIO C Pa3HbIX
MO3UIMN, pacro3HaBaTh W (UKCUPOBATH MPOTUBOPEUHS B HH(POPMAIIMOHHBIX
MCTOYHUKAX;
—  HWCHOJb30BaTh pa3IMYHbIE MOJEIBbHO-CXEMAaTHYECKUE CpEICTBA  JJIA
MPEACTABIICHUS CYLIECTBEHHBIX CBSI3€M U OTHOLIECHUM, a TAKKE NPOTUBOPECUUHN,
BBISIBJICHHBIX B UH)OPMAIIMOHHBIX HCTOYHUKAX;
—  HaxOJIUTh U MPUBOJUTH KPUTUUECKHUE aPTyMEHTHI B OTHOUICHUU JIEHCTBUM
U CYXXJICHUM APYToro; COAEPKaTeJIbHO OTHOCUTHCS K KPUTHUECKUM 3aMEYaHUSIM
B OTHOIICHHMH COOCTBEHHOTO CYXICHHS, paccMaTpuUBaTh HX KaK pecypc
COOCTBEHHOTO Pa3BUTHS;
—  BBIXOJAUTH 3a paMKu ydyeOHOTO TpeaMeTa W OCYIIECTBIATH
LeJICHANPAaBICHHbI TMOUCK BO3MOXKHOCTH IIMPOKOrO IEpeHoca CpPEeACTB H
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CIIOCOOOB ICHCTBUS;

—  BBICTPaWMBaTh  HWHIAUBHIyaJIbHYI0  00pa30BaTelbHYI0  TPaeKTOPHIO,
YUYHUTBIBAs OTIPAHMYEHHMS CO CTOPOHBI APYTHX YYaCTHHKOB U PECypCHbIC
OrpaHUYCHUS;

—  MEHATh W yJIEePKUBATh Pa3HbIC MO3ULKUH B II03HABATCILHOMN JAEATEILHOCTH.

3. KoMMyHHKaTHBHBIE YHUBEpPCAJIbHBIEC YUCOHBIC TEHCTBUS

BrInycKHHUK Hay4YuTCS:
—  OCYLIECTBJISITH JEJIOBYIO KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO
B3pOCIBIMU (Kak BHYTpPH 0Opa3oBaTeNbHON OpraHu3alid, TaKk W 32 ee
npeaesaMu), NoAOUpaTh MAapTHEPOB ISl AEJIOBOM KOMMYHHUKALHUH, UCXOMS U3
coo0OpakeHU# pe3yIbTaTUBHOCTH B3aUMOJICHCTBUSA, a HE TUYHBIX CUMIATHI;
—  TIpH OCYIIECTBJICHUU IPYNIOBON pabOThl OBITh KaK PYKOBOJUTENIEM, TaK U
YJIEHOM KOMaHJIbl B Pa3HbIX poJIsSIX (T€HepaTtop WIel, KPUTUK, UCIOIHUTENb,
BBICTYHAIOLIUN, SKCIEPT U T. [1.);
—  KOOpPJAMHHMPOBATb M BBINOJHATH pabOTy B YCIOBUAX PEAJIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aHUMO/IEH CTBHUS;
—  Ppa3BEepHYTO, JIOTUYHO M TOYHO M3JIaraTb CBOK TOYKY 3pEHUS C
UCII0JIb30BAHUEM aJ€KBAaTHBIX (YCTHBIX U MHUCbMEHHBIX) A3BIKOBBIX CpEJCTB;
—  pacmo3HaBaThb  KOH()JIMKTOT€HHbIE  CHUTyalldd W  [PEIOTBpaIlaTh
KOH(JIMKTBI 0 UX aKTUBHOU (pa3bl, BEICTpAUBaTh JEJIOBYIO U 00pa30BaTEIbHYIO
KOMMYHHUKAINIO, U30eras JUYHOCTHBIX OLEHOYHBIX CY>KJIECHHM.

4. Tlmanupyemble IPEIMETHBIC PE3yIbTAThl OCBOCHUS YICOHOTO
npeaMera « XuMHUs» Ha 0a30BOM ypPOBHE
B pe3yibrare n3ydeHus yaeOHOro npeamMera « XMMHs» Ha yPOBHE

cpeaHero o01ero 00pa3oBaHus BHITYCKHUK HAa 0230BOM YPOBHE HAYUUTCS:

—  packpbIBaTh Ha MpHMEpax PoJib XUMHUH B (POPMHUPOBAHUU COBPEMCHHOM

HAay4YHOH KapTHUHBI MHPa U B IPAKTUUCCKOM JCATCIBHOCTH YEIIOBEKA;

—  JIEMOHCTPHUPOBATHh Ha IMPUMEpPax B3aHMMOCBS3b MEKIY XUMHUEH M JIPYTUMH

CCTECTBCHHBIMH HayKaMHU;

—  packpbIBaTh Ha MpUMeEpax MOJIOKCHHS TCOPHH XUMHYECKOTO CTPOSHHS A.

M. bytneposa;

—  noHuMatrb Quisndeckudt cmbica Ilepuoanueckoro 3akona J[. W.

MeHeneeBa U Ha €ro OCHOBE OOBSICHATH 3aBUCHUMOCTH CBONCTB XHMHYECKHX

AJIEMEHTOB U 00pa30BaHHBIX UMHU BEIIECTB OT 3JICKTPOHHOTO CTPOCHUS aTOMOB;

— OOBSCHATH TPHUYMHBI MHOTI00Opa3Wsi BEIIECTB HAa OCHOBE OOIIUX

MpeJICTaBICHUH 00 MX COCTaBe U CTPOCHHH;

— NPUMEHATh TPaBUJa CHCTEMATHYCCKONW MEXKIYHAPOIHOW HOMEHKIJIATYPBI

KaK CpeJCTBa pa3IMueHUs W WIACHTH(UKAIIMU BEIIECTB IO WX COCTaBy W

CTPOCHHIO;

— COCTABJISITh MOJEKYJISPHBIE M CTPYKTYpHBIE (OPMYJIBI OpTaHUYSCKHX

BEIIECTB KaK HOCUTENIEH MH(POPMAIIUU O CTPOCHUHU BEIIECTBA, €T0 CBOWCTBAX H

MIPUHAJICKHOCTH K ONPEICICHHOMY KJIaCcCy COCAUHCHU;

— XapaKTepU30BaTh OPraHWYECKHE BEIIECTBa IO COCTaBY, CTPOCHHIO H
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CBOWCTBaM, yCTAaHABJIMBATH MPUYUHHO-CIEICTBEHHBIC CBSI3U MEXKIY TaHHBIMU
XapaKTepUCTUKAMU BEIECTBA;
—  OpUBOAUTH  MNPUMEPbl  XUMHUYECKHUX  pPEaKIUd,  pacKpPbIBAIOIINX
XapakTepHbIE€ CBOMCTBA THUIMYHBIX MPEJACTABUTENCH KIJIACCOB OPraHUYECKUX
BEIIIECTB C LIEJIbI0 UX UICHTU(DUKAIIMY U 00BICHEHUS 00JaCTU MPUMEHEHUS;
—  TOPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHHS XHUMHUYECKUX peakiui Ha
OCHOBE 3HAHUN O THUNAX XMMHYECKOW CBSI3M B MOJIEKYJIaX pEareHTOB M HUX
PEaKIIMOHHON CIIOCOOHOCTH;
—  WCIOJB30BaTh 3HAHUS O COCTaBE, CTPOCHUM W XUMHYECKHUX CBOMCTBaX
BEIIECTB JIJIs1 0€30TaCHOTO MPUMEHEHHUS B MIPAKTHUECKON JIeSITEILHOCTH,
—  TOPUBOAUTH TMPHUMEPHI MPAKTUYECKOTO  WCIOJB30BAaHUS  MPOIYKTOB
nepepaboTku HePTH W MPHUPOTHOTO Ta3a, BHICOKOMOJECKYJISPHBIX COCTUHCHUN
(MONMMATUIICHA, CHHTETHYECKOTO KayuyKa, alleTaTHOTO BOJIOKHA);
—  TOpPOBOJAWTH OMBITHI MO PACMO3HABAHUIO OPraHMYECKUX BEUIECTB —
[JIMIEPUHA, YKCYCHOW KHCJIOTHI, HEMPEJAEIbHBIX >XUPOB, TJIIOKO3bI, Kpaxmala,
O€JIKOB — B COCTaBE€ MUIIEBBIX MPOJAYKTOB U KOCMETHYECKUX CPECTB;
—  BJaJETh MpaBUJaMU U MpuemMamu Oe30macHoi paboTel mpu pabore ¢
XUMUYECKUMH BEIIECTBAMH U JTa0OPaTOPHBIM 000PYIOBAHUEM;
—  YCTaHABJIMBATh 3aBUCHUMOCTb CKOPOCTH XUMHUYECKOW peakiuu H
CMEILEHUS XMUMHUYECKOTO PABHOBECHUSI OT PAa3IMYHBIX (AKTOPOB C IIEJIBIO
OTIPE/ICIICHUS ONTHUMAJIbHBIX YCIOBUN MPOTEKAHUS XUMHYCCKUX MPOIIECCOB;
—  TPUBOIUTH MPHUMEPHI THAPOIN3A COJICH B MOBCEIHEBHOMN KU3HU YETIOBEKA;
—  TIPUBOJAWTH TIPUMEPHl OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX pEaKIuid B
MIPUPOJIC, TPOU3BOJICTBEHHBIX MPOIIECCaX M KU3HEACSITEIbHOCTH OPTaHU3MOB;
—  TIPUBOAWTH TPUMEPHl XUMHYECKUX PEaKIUi, PAaCKPBIBAIOIIUX OO0IIHe
XUMHYECKHE CBOWCTBA MPOCTHIX BEIIECTB — METAJIOB M HEMETAIIOB;
— OpPOBOJAUTH pacueThl Ha HAXOXJICHUE MOJEKYJIAPHOU  (HOPMYIIBI
YTIIEBOAOPO/Ia MO MPOAYKTAM CTOpPaHHS U MO €ro OTHOCUTEIHHON MIOTHOCTH U
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0 COCTAB;
—  BJIaJIeTh TpaBWIaMu 0e30mMacHOro oOpalieHusi ¢ €IKUMH, TOPIYUMHU U
TOKCUYHBIMU BEIIECTBAMHU, CPEICTBAMU OBITOBON XUMUU,
—  OCYHIECTBJISITh TOUCK XHUMHUYECKOW HHGOpMAIlMd 1O Ha3BaHUSIM,
uaeHTudUKaTOpaM, CTPYKTYpHBIM (OpMYJiaM BEIIECTB;
—  KPUTHYECKH OICHUBATH U MHTEPIPETUPOBATH XMMUUYECKYIO HH(DOpMAITHTO,
COJIEPXKAIIYIOCS B COOOIIEHUSAX CPEACTB MAaccoBOW HHpOpMaIuu, pecypcax
HHTepHeTa, HAYIHO-TIOMYJISIPHBIX CTaThIX C TOYKH 3peHUS
C€CTCCTBEHHOHAYYHOW KOPPEKTHOCTH B IEJAX BBIABICHUS  OIMMUOOYHBIX
CyXJeHUN U GOPMUPOBAHKS COOCTBEHHOMN MO3UITUY;
—  TIPEICTABIATH IYTH PEIICHHUS TJI00aIbHBIX MPOOJIEM, CTOSIIUX Iepe.
YEJI0OBEUECTBOM: DKOJIOTUUECKUX, YHEPTETUUECKUX, CHIPHEBBIX, U POJIb XUMHUHU B
pEIIEHUH TUX TPOOITIEM.

BrimyckHuk Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYUUTHCS:
— WITIOCTPUPOBATh  HA  IpUMEpax  CTAHOBJIEHHE W DBOJIIOIHIO
OpPraHWYECKOW XUMHHM KaK HAayKd Ha Pa3IUYHBIX HUCTOPUUYECKHUX dTamax ee
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pa3BUTHS,

— UCII0JIB30BaTh METOJBI HAYYHOI'O NO3HAHUS IPU BBIIOJIHEHUH IIPOEKTOB
U ydeOHO-MCCIEAOBATENbCKUX 3aJad 10 HU3YyUYEHUIO CBOMCTB, CIOCOOOB
IOJIy4YEHHUs U PACIIO3HABAHUS OPTAHUYECKUX BEIIECTB;

— OOBSICHATh NPUPONY U CHOCOOB 00Opa3oBaHUsI XMMHUYECKON CBS3H:
KOBAJICHTHOM (monspHOM,  HEHOJSPHOWM),  HOHHOH,  METAJUTMYCCKOM,
BOJIOPOJHOM C LEJIBI0 ONPEIEIICHUS] XUMHYECKON aKTUBHOCTH BELIECTB;

—  YCTAaHAaBIMBATh T'€HETUYECKYIO CBSI3b MEXKAY KJIACCAMH OPTaHMYECKHUX
BEIIECTB JJs OOOCHOBaHMSA MNPUHUMIUAIBHOW BO3MOXHOCTH HOJIYyYEHUS
OPTaHUYECKUX COCIMHEHUN 3aJaHHOTO COCTaBa U CTPOCHHS;

— HaXOJUTh B3aHUMOCBSI3M MEXAY CTPYKTYpol M (yHKLIHEH, MPUUYUHOU U
CIeJCTBHEM, TeopHed W ¢akTaMH NpPHU aHAIU3e NPOOJEMHBIX CUTyallHil H
000CHOBaHUU MPUHUMAEMBIX PEHICHUI Ha OCHOBE XMMUYECKUX 3HAHUM.

I11.Conepkanue yueoHoro npeamera «Xumus» Ha 0a30BOM yYpoBHe.

3.1.0cHOBBI OPraHUYECKON XUMHUH CPETHEro 00111ero 00pa3oBaHus
10 knacc:
3.1.1. OCHOBHBIE OHATHUS OPTAHUYECKON XUMHUU

[losiBieHMe W pa3BUTHE OPraHUYECKOW XMMHMHM Kak Hayku. [Ipeamer u
3HAUYCHUE OPraHWYECKOM XUMHUU. MECTO M 3HAYEHHE OPraHUYECKOW XWMHUH B
CUCTEME €CTECTBEHHbIX HayK. I[IpuuuMHBI MHOTO00pa3uss OPTraHUYECKUX
BEIIECTB. YIVIEPOJIHBIA CKEJIET OpraHu4ecKod MoJieKysbl. KpaTHocThb
XUMUYECKONH CBsi3U. (OCOOEHHOCTh XUMHUYECKMX pEaKIui OpraHuYeCKHUX
COCIMHEHHUM.

CTpykTypHasi Te€OpHUsi OPTaHUYECKUX COEAUHEHUU. XHMMHUYECKOE CTPOCHHUE
KaK IMOpPSAJOK COEOUMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO HMX BAJEHTHOCTH.
OCHOBHBIE ITIOJIOKEHUS TEOPUH XUMHYECKOTO CTPOEHHS OPraHUYECKUX
coenuHeHut A. M. bytnepoBa. 3aBHUCHUMOCTh CBOWCTB BEIIECTB OT
XMMHUYECKOT0 CTPOEHUS MOJIEKYJI. MI30Mepus U n30MepHI.

Knaccudukanus opraHmyeckux COEIMHEHUH. YTIEBOIOPOIAbl M  HX
GyHKUMOHANbHBIE Mpou3BojHbIe. [loHATHE O (YHKUMOHAIBHOW TpyMIe.
['omoniorus. IlpuHumnel  KiIacCu(PUKAIMM  OPraHUYECKUX  COCIUHEHUM.
CucreMarnueckass MEXIYHAapOJHass HOMEHKJIaTypa U MNPUHLMUIBI 00pa3oBaHUs
HA3BaHUU OPTaHUYECKUX COCIUHEHUM.

Hemonctpauuu. 1. Paznoxenue caxapa. 2. Konnekuusi opraHM4ecKux
BEILIECTB U MaTepuaoB. 3. Moaenu opraHu4ecKux MOJIEKYJI.

3.1.2. VYraepomoponbl  Ankanbl. Cmpoenue  MONEKyIbl — MemaHd.
I'omonornueckunn psax ankaHoB. ['omonoru. HM3omMepuss W HOMEHKIATypa
ankaHoB. PU3MUECKHUE CBOWCTBA AJKAHOB U 3aKOHOMEPHOCTHU HMX H3MEHEHUS.
XUMHUYECKHE CBOMCTBAa (Ha MpUMEpE METaHa U 3TaHAa): PEaKUHU 3aMelleHUs
(rasoreHupoBaHue), ACTUAPUPOBAHUS KAK CIOCOOBI TOIYUYECHHUS BaKHEHUITUX
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COCIMHEHUU B OPTaHUYECKOM CHHTE3€, TOPEHNE METAHA KaK OJIMH U3 OCHOBHBIX
HMCTOYHUKOB TEIJIa B MPOMBIIIJIEHHOCTH U ObITy, muposu3. HaxoxaeHue B
NpUpPOJIE M NPUMEHEHUE aJKaHoOB. [lonamue o yuxioaikauax. AJIKEHBI.
Cmpoenue monexynvl smuniena. I'omonorndeckui psaa ankeHo. HomeHnknarypa
ankeHoB. M3omepus yriepogHOro ckejieTa M MOJOKEHHS KpaTHOW CBSA3U B
MOJIEKyJax alKeHOB. PU3MUYECKHE CBOMCTBA AJKEHOB. XMMHYECKUE CBOWMCTBA
(Ha mnpumepe OTWIEHA): peakluu MNPUCOSAUHEHHs (TajJloreHUpoBa- HUE,
TUJIPUPOBAHUE, TUJpATALUS, THUAPOTATOTCHUPOBAHUE) KaK CIOCO0 MOJyYEHUSs
(GYHKIIMOHANBHBIX ~ MPOMU3BOJHBIX  YIJIEBOJOPOAOB, ropeHus. Peakmuu
MPUCOCIUHEHUST K  roMoJioraMm  3tuiieHa. [IpaBuno  MapkoBHHMKOBA.
[TosmmMepu3anusa STHJIEHA KaK OCHOBHOE HANPaBJICHUE €ro HCIOJIb30BAHUS.
[TosmmaTHNEH KAaK KPYNHOTOHHAXXHBIM MPOAYKT XUMHUYECKOTO MPOU3BOJCTBA.
[lonyyeHne »>TuieHAa B MPOMBIIUICHHOCTH (JETUIPUpPOBAHUE HTaHA) U B
nabopatopun (geruapatanusi dTtaHoja). [IpumeHenue stuiaeHa. AJKaaueHbl U
kayuyku. [lonarue o0 ankagueHax Kak yTJIEBOJAOPOJAAaX C JABYMs JBOMHBIMU
cBs3simu. [lonumepusanus nuBuHuia (0yraauena-1,3) kak crnoco0 MoydeHHs
CUHTETUYECKOTO Kaydyyka. HarypalbHbli ¥ CHHTETHYECKUH Kay4dyKH.
Bynkanuzauus kayuyka. Pe3una. [I[pumeHeHne kaydyka U pe3UHBI.

Ankunbl. CmpoeHnue monexkynvl ayemunend. 1’ OMOJIOTUYECKUI psi aJIKWHOB.
Homenknarypa ankuHOB. M30Mepus yriepogHoOro Ckelera W IOJ0KECHUs
KpaTHOW CBA3M B MOJIEKyJ€ ailKMHOB. @PU3NUYECKHE CBOWMCTBA aJKUHOB.
XUMHUYECKUE CBOMCTBAa (Ha MpUMEpe alleTWIICHA): pPEeaKkMu MNPUCOCIUHEHUS
(ranoreHupoBaHue, TUAPUPOBAHUE, THApATAIUs, THIPOrajJOreHUPOBAHUE) KaK
CIoco0 TMOJIy4eHHUs TMOJMMEPOB W JPYTUX TOJE3HBIX NPOAYKTOB, TOPEHUE
alleTWJICHA KAaK HCTOYHUK BBICOKOTEMIIEPATYPHOrO IUJIAMEHH [JI CBapKU U
pPE3KH METAJUIOB, AUMEpHU3anuss W Tpumepusauus. [lomydeHne aneTuiieHa.
[IpuMeHenune aleTuiIeHa.

Apenbl. beH301 Kak TMpeACTaBUTENb apOMAaTUYECKUX YIJIEBOJOPOAOB.
Ctpoenue Momekyiasl OeHzona. dusznueckue cBoiicTBa O€H30Ja W TOJIyoOJa.
XUMUYECKHue CBOWMCTBA: pEaKIMH 3aMelieHus] B OCH30JBbHOM  KOJBIIE
(rajioreHupoBaHUEe, HUTPOBAHUE, AJKWJIMPOBAHHWE) KaK CMOCO0 TMOTydeHUs
XMMUYECKUX CPEACTB 3allUThl PACTEHUH, MPUCOECAUHEHUS (TUIPUPOBAHUE) KaK
JI0KA3aTeJIbCTBO HEMPEAETbHOr0 XapakTepa OeH30Jia, pPeakiuu 3aMelleHUus B
OokoBOM 1enu (Ha mNOpuMEpe TOJyoJia), TOPEHHUsS, OKHUCIECHHS TOJyoJa.
[IpumeneHnue OeH307a U €r0 TOMOJIOTOB.

JemoncTpanuu. 4. bpomupoBanue rekcana Ha cBery. 5. ['opeHune mMerana,
ATUJIEHA, aneTuiieHa. 6. OTHOIIEHne MeTaHa, 3THIIeHA, alleTHiIeHa U 0eH301a K
pacTBOpaM TNiepMaHTaHaTa Kaiaus u OpomHoW Boje. 7. IlomyueHue sTuieHA
peakuueil geruapaTali 3TaHoJa, alleTUJIeHa — THAPOJIU30M KapOujaa Kaib-
usl.

JlaGopartopHbie onbIThl. 1. CocTaBlieHHE MOACICH aTKaHOB.

2. Bzaumopeiicteue ankanoB ¢ OpomoMm. 3. CocraBieHue Mojenen
HENPEIEIbHBIX YTIEBOJAOPOAOB.
KonTpoasnas padora Ne 1. «YTiIeBo10pOabI».
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3.1.3.Kucnopoji- 1 a30TcoaepKaliue OpraHn4eckue CoeMHEHUS

Couptel.  Knaccudukauusi,  HOMEHKJIATypa,  HM30MepUs  CIHUPTOB.
["'omousioruyeckuit psij mpeAeabHbIX OJJHOATOMHBIX CIIUPTOB. MeTaHOJ U ATaHOJ
KaK TMpEJCTaBUTENIM MPEAENbHBIX OJHOATOMHBIX CcHUPTOB. Du3ndyeckue
CBOMCTBA CIUPTOB. XUMHUUECKHE CBOMCTBA (HA MpUMEpEe METAHOJA U ATAHOJA):
B3aMMOJICCTBME C HATpPUEM Kak CIOCOO0  YCTAHOBJIEHUS  HaJlUYUs
TUAPOKCOTPYIINBI, PEAKIHs C TaJOreHOBOJAOPOJAMH KaK CHOCO0 TOJyYeHHs
pacTBOpHUTeNeH, Aeruaparanus Kak CHoco0 TMOJy4YeHHs] HTUJICHA, PEaKIIHs
ropeHus (CIUPTHI KaK TOIUIMBO), OKUCIIEHUE B albjaerui. [loiydyeHue MeTaHnosa
M3 CHUHTE3-Taza U OJTaHoja (OpoXKEeHWE TJI0KO3bl, THUJpaTalus 3TUJICHA,
HIEJIOYHOW THAPOJU3 rajoreH- 3taHa). [IpumeHeHne MeTaHona W 3TaHOJ’A.
®u3noJIornyecKoe AeHCTBUE METAHOJIA U ATAHOJIA Ha OPTaHN3M YEJIOBEKA.

OTUNEGHTINKOIbL WM TJHIEPUH  Kak  OPEACTaBUTENH  MpelesbHBIX
MHOTOaTOMHBIX CHHUPTOB. [lomydeHue STHICHTIIMKOJS OKHUCIEHHEM JTUJICHA
BOJHBIM  pacTBOpPOM  TNepMaHranata  kaiaus. Dusuueckue  CBOHCTBa
ATUJICHTIIUKOJIS U TIUIEepUHa. XUMHUUYECKUE CBOMCTBA MHOTOATOMHBIX CIIUPTOB:
peakiuuu ¢ HaTpueM,  TaJlOT€HOBOJOPOJAaMM,  A30THOM  KHUCIOTOM.
Hutpornunepun u ero pasnoxenue. KauecTBeHHast peakiiusi Ha MHOTOaTOMHbBIE
COUPTBI W €€ MPUMEHEHWE I paclo3HaBaHUs TJMIIEpHHA B COCTaBe
KOCMETHYECKUX cpeAacTB. IlpakTuueckoe mNpUMEHEHHE STUJICHTIUKOIS W
TJIHIEpUHA.

®enon. Crpoenne MoJekylbl (eHona. Pusnmyeckue cBOMCTBA (eHoa.
B3auMHoe BiusiHHUE aTOMOB B MoJiekyjde (eHona. XuUMHYECKUE CBOMCTBA:
B3aMMOJICHCTBHE C HATpPUEM, THAPOKCHUAOM HATpus, OpoMoM, pa30aBIEHHOU
azoTHOM kucnoroi. denonopopmanpaerugnas cmona. KauecTBeHHbIE peakiiuu
Ha penoun. IIpumenenue penona. TokcuuHoCTh (heHOIIA.

Anpnerunpl  u  KeToHbl. KapOoHunpHass ¥ anbpAerujHas TPYIMIHL
Homenknarypa anbpaeruoB U KeToHOB. MeTaHanb (hopManbaerua) U dTaHailb
(ameranberu) Kak MPEACTaBUTENN MPEACTbHBIX albJeTU0B. AIIETOH Kak
npeACTaBUTENb KETOHOB. (DuU3MUeCKHue CBOMCTBAa albJIETUIOB U KETOHOB.
XuMu4YecKkue CBOMCTBA (peakius OKUCJICHUS B KUCIOTY U BOCCTAHOBJICHUS B
cnupt). KadecTBeHHBIE peakuMu Ha alIbACTHUAHYIO Tpynmny (peakius
«cepedpstHOTO 3epkajniay, B3auMmojehcTBue ¢ rugpokcuaom menu (1)) u ux
IpUMEHEHHE NIl 0OHAPYKEHUS MPeIeTbHbIX
aNbJACTUIOB B TMPOMBIIUICHHBIX CTOYHBIX BOJAaX. TOKCHYHOCTH aibJETHIOB.
[Tomyuenune anpnerugoB ©  KeToHOB. [Ipumenenue  dopmanbaerua,
aleTalbJIeTH/Ia U alleTOHA.

KapGonoseie  kucnotel.  KapOokcunpnas  rpymnma.  HoMenkiaTypa
OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. Du3nUecKkue CBOWCTBA KapOOHOBBIX
KUCI0T. MypaBbuHasi U yKCYCHasi KHCJOTHI KakK MPEICTaBUTENIH MPEIeITbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KuclOT. [IpencraBienne 00 apoMaTHUYECKUX
(6eH3oiiHas), HEMpEACNbHBIX (aKpUJIOBasi, OJEHWHOBAs), MUKAPOOHOBBIX (Ia-
BEJIeBasA), TUJIPOKCUKApPOOHOBBHIX (MOJOYHAs, JIUMOHHAs) M  BBICIIHUX
KapOOHOBBIX (MAJIBMUTUHOBAs © CTEApUHOBAs, OJIEMHOBAs) KHUCIOTax.
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[Tonyuyenne kapOOHOBBIX KUCIOT (OKUCICHUE aJbJETUI0B, IEPBUYHBIX CIIUPTOB,
romojioroB Oen3zona). Crernuduueckue crnocoObl MONTYyUYEHUS MYpPaBbUHOU U
YKCYCHOM KHUCIOT. XMMHUYECKHE CBOWCTBA (Ha MPUMEPE YKCYCHON KHUCIIOTHI):
peakuuu ¢ MeTajljlaMH, OCHOBHBIMHU OKCHJIAMH, OCHOBAaHUSIMU U COJISIMH Kak
MOATBEPKIACHUE CXOJCTBA C HEOPraHMYECKHUMHU KHCIOTaMH, pEaKIUs
TepUuPUKAIUU KaK cIOCOO MOIYUEHUS CIOXKHBIX A(DUPOB, raJOT€HUPOBAHUE I10
a-yriepogaHomMy artomy. [IpuMeHeHHe MypaBbUHOM, YKCYCHOW M OEH30MHOM
KHUCJIOT.

Cnoxuble >¢upsl. Croxsble 3(HUPHl Kak MNPOAYKTH B3aUMOJICHCTBUS
KapOOHOBBIX KHCJOT CO chnupTamu. HoMmeHKIaTypa CIOXHBIX 3(UpPOB.
['unponmu3 cnoxubix 3¢upoB. IlpumeHeHne CIOXHBIX 3(QHUPOB B MEIUIIMHE,
NUIIEBOH M TMap(OMEpPHOM MPOMBIIIJIEHHOCTH, B MOJYYEHUH MOJIHUMEPHBIX
MAaTEPHUAJIOB.

XKupbr. Kupbl kak cloXXHble dQUPHl TIULEpUHA W BBICHIUX KapOOHOBBIX
KHCJIOT. PacTUTENbHBIE U KUBOTHBIE JKUPBI, UX COCTAB, Pa3JINYME B CBOWCTBAX.
['maporeHn3anus XUpPOB, COCTOSIIMX M3 OCTAaTKOB HENPENENIbHBIX KHUCIIOT.
Pacno3HaBaHMe pacTUTENBHBIX >XUPOB Ha OCHOBAaHWM UX HEINPEIEIbHOrO
xapakrepa. ['maponau3 WM OMBUICHHE >KUPOB KAaK CHOCOO MPOMBIIIJIEHHOTO
NOJIy4eHHUsl COJIEM BBICIIMX KapOOHOBBIX KHCIOT. IIpuMeHeHue Kupos.
OYHKIIMYU KUPOB B opranu3Me. Mplia Kak COJU BBICIIUX KapOOHOBBIX KHUCIOT.
Moronue cBOKCTBA MBLIA.

VYraesoapl. Kiaccupukanus yrieBogoB. HaxokIeHwe yrieBoJloB B
npupoae. OyHKUUH YIrIEBOJOB B PACTUTEIBHBIX M KUBOTHBIX OpraHU3Max.
dortocuHTe3. ['MIOKO3a Kak MpEeACcTaBUTENb MOHOCAXapuaoB. Pusnueckue
CBOWCTBA IJIIOKO3bI. ['7I0KO3a Kak albAETUIOCIUPT: PEAKIUU C THIPOKCHUIOM
meau (II) u ammuaunsiM pacTBopoMm okcupaa cepedpa (I). bpoxkeHue riaroKo3bI
(MOJIOYHOKHUCJIOE U COHUPTOBOE). 3HAUEHUE U IPUMEHEHHE TIIFOKO3bI.

Caxapo3za. Caxapo3a Kak [MpeICTaBUTENb JAUCaxapuloB. ['maponns

caxapo3bl. CBOMCTBA U IPUMEHEHHE Caxapo3bl.
[Tonmucaxapuapl. Kpaxman, nemiroiio3a M TJIHKOTEH KakK MpPeJACTaBUTENH
nonucaxapuaoB. Kpaxman, nemnono3a M TJIMKOrNEeH Kak OHOJIOTMYECcKue
IOJIMMEpPBI, WX CTpPOCHHE. XUMHUUYECKHE CBOMCTBA Kpaxmajla W LEJUIFJI03bI
(rugpoiin3, KaYeCTBEHHAsl peaklMsl C UOJOM Ha KpaxMall U ee MpUMEHEHHUe s
oOHapyXeHUsi KpaxMaja B HpoaykTax nutanusi). llpumeHenue u
OunoJsiornyeckas pojb MOJUCaXapuaoB.

Amunbl. CTpoeHHME W CBOWCTBA aMUHOB. AMHHBI KaKk OpraHUYECKHUE
ocHOBaHMS. (OCOOEHHOCTM aHWUJIMHA MW €ro XHUMHYECKHE CBOICTBa
(B3auMOJENCTBUE C COJSTHOM KHUCJIOTOM U OpoMHOUN Bonoi). Peakuusi ropenus
amMuHOB. [lonydyenne amunoB. [lonyyenue anununa o peakuun H. H. 3ununa.
[IpyuMeHeHE aMUHOB.

AmuHOKKCIOTBHI. COCTaB U HOMEHKJIATypa aMUHOKHUCIOT. [ TMIUH, allaHuH,
BAJINH, ITMUCTEWH, CEPUH W (EHWIATAHUH KaK MPEJCTABUTEIN TMPUPOIHBIX
aMUHOKHUCIOT. Pdu3nueckue CBOMCTBA aMUHOKHUCIOT. AMMHOKHCIOTBI Kak
am(poTepHble OpPraHMYEeCKUe COEAMHEHHUs (B3aUMOJACICTBHE C WIEIOYAMU U
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kucinotamu). [lentunnas cBsa3p. OOpa3zoBaHue nonunentunoB. OOHapyKeHUE
O€JKOB C TMOMOINbI0 KayeCTBEHHbIX (I[BETHBIX) peakuuil. buomoruueckoe
3HaYEHUE a-aMUHOKUCIOT. O0IacT MPUMEHEHUS aMUHOKHUCIIOT.

benku kak mnpupoansie Ouononumepbl. CocTaB U CTpOeHUE OEIKOB.
[lepBuyHasi, BTOpUYHAs, TPETHUYHAs U YETBEPTUYHAS CTPYKTYphl Oejka.
Xumuyeckue  CcBoiicTBa  O€NKOB:  TUAPOJM3, JEHaTypauusi, TOpEHHE.
buonornueckue Gpynkuuu 6enkoB. [IpeBpainieHus 0eIKOB MUIIKA B OpTaHU3ME.

Nnentudukanus opraHUUEeCKUX COECNUMHEHUN. ['eHeTHdeckasi CBSI3b MEXKIY
KJacCaMM OPraHUYECKUX COCAUMHEHUM. THIbl XWMUYECKUX peakuuil B
OPTaHUYECKOW XUMUHU.

HemoHctpanuu. 8. OkucneHue sTaHona B anpaeru. 9. KadecTBeHHbIE
peakuuu Ha MHOroaTomHbie crupThl. 10. PacTBopuMocTh (eHona B Boae mpu
OOBbIYHON TemmepaType U npu HarpeBanuu. 11. [lomyuenue enonsita HaTpHs.
12. Ocaxnenue ¢Qenona wu3 pacrtBopa (eHoysiTa HATpUS MOJ JACHCTBUEM
yriekucioro raza. 13. KadectBenubie peakuuu Ha ¢enon. 14. Peakmusa «ce-
pebpsinoro 3epkanay. 15. Okwucinenue rioko3bl ruapokcugom menu (II). 16.
KauecTBeHnas peakius Ha kpaxmain. 17. Peakuus anuiamHa ¢ OpoMHOM BOJIOM.
18. Komnekius amuHokuciaoT. 19. JlokazaTeabcTBO HAMMYKS (YHKIIMOHAIBHBIX
rpynn B pacTBopax amuHOKHUCIOT. 20. PacTBopenue u ocaxaenue Oenkosn. 21.
[{BeTHbIE peakiuu OenkoB. 22. 'opeHne NTUYBETO TIepa U MIEPCTSIHON HUTH.

JlaGopatopHbie onbIThl. 4. CBOMCTBA 3TUIIOBOrO CIIUPTA.

1. CpouctBa rmiuuepuHa. 6. CBoHCTBAa YKCYCHOM KucaoThl. 7. CBoicTBa
O0eH30iHON KucnoTel. 8. I'maposm3 acnupuna. 9. CpolictBa TiI0OKO3bI. 10.
[[BeTHBIE peakuuu OEJIKOB.

Kontponwsnas padborta Ne 2. «Kucnopoa- u azorcojiepxaniue opraHuuecKue

BEILIECTBAY.

3.1.4 BbICOKOMOJIEKYJISIPHBIE BEIIECTBA

[Ionsatne o mnonmuMmepax. MakpoMoJIeKysa, CTPYKTypHOE 3BEHO, CTEIECHBb
noJimMepusanuu, MouomMep. ['omononumepsl u conosimmMmepsl. [lonumepuszamnus u
MOJIMKOHACHCAIMS KaK METOJbl MOoJiydeHus: mnoauMepoB. (CoOBpEeMEHHBIE
nojJuMepHble  marepuanbl. [lmacTmMaccel  (NMOJMWMATHIIEH,  MOJMIPOTUIICH,
MOJMCTUPOJI, MOJIMBUHUIXJIOPHI, MOJIMATUIIEHTEepedTaIaT). Bonokna
PHUPOJIHBIC, HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOEC BOJIOKHO) U CHHTETHYECKHE
(kampoH, HaWIOH, JaBcaH, CHOaHIEKC, Jaiikpa). Onactomepsl. Kayuyk
MPUPOJHBIN U CUHTeTHYeCKU. Bynkanuzanus kaydyka. Pe3una u 500HUT.
Hemonctpamuu. 23. Konnekuuu 1acTMacc, 3JaCTOMEpPOB, BOJIOKOH. 24.
['openue uennynounaa.

JlaGopatopubie onbIThl. 11. OTHOIIEHNE CUHTETUYECKUX BOJIOKOH K pacTBOpaM
KHUCJIOT U ILIEJOYEH.

11 xmacc:

3.2 TeopeTudeckue OCHOBBI XUMUU

3.2.1BemectBO
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Ctpoenue BemiecTBa. BaxkHeillive MOHATUS XUMHUH: aTOM, MOJIEKYJa,
OTHOCUTEJIBHAS AaTOMHAs Macca, OTHOCHUTENbHAas MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIApHas macca BemiecTBa. [IpocTeie M CIIOXKHBIE
BemiecTBa. MeTaiibl M HeMmeTauibl. HeopraHumdyeckue UMW OpPraHHYECKUE
BellecTBa. BellecTBa MOJIEKYISIPHOTO Y HEMOJIEKYJISIPHOTO CTPOECHUS.

CoBpemMeHHas MoJelib cTpoeHus atoma. Aapo aroma. [Iporonbsl. HeWTpoHsI.
W3oTtombl. AToMHast opouTaie. S-, p-, d-, f-opourtanu. CTpoeHue 3IEKTPOHHBIX
o0onouek aroma. OJeKTpoHHass KoHpurypamus aroma. OCHOBHOE WU
BO30YKJIEHHBbIE COCTOSIHHSI aToMOB. Kiaccudukaius XUMHUECKUX IJIEMEHTOB
(s-, p-, d-snemenTsl). OCOOCHHOCTH CTPOSHUS SHEPTETUYECKUX YPOBHEH aTOMOB
d-amemMeHTOB.

Ilepuognueckas cucrema xumudeckux disemeHtoB Jl. WM. Menneneesa.

[lepmonnueckuit  3axkon J[. WM. MengeneeBa. @OU3NUECKUNA  CMBICHT
ITepuognueckoro 3akona [[. M. Menpaeneea. [IpuunHbBl U 3aKOHOMEPHOCTH
U3MEHEHUs CBOMCTB 3JEMEHTOB M HUX COCIUHEHUM (BBICIIMX OKCHUIOB H
TUAPOKCUJIOB) TIO TiepuojaM u rpynmnam [lepuoauueckoit cucteMsl (Ha puMepe
3JIEMEHTOB MaJIbIX EPUOAOB U TJIABHBIX MOJTPYIII).
DIIEKTpOHHAsE MPUPOJa XUMHUYECKON CBSA3U. DJIEKTPOOTPULIATEIBHOCTh. THIIbI
XUMUYECKOM CBsA3M (KOBaJICHTHas, HMOHHasA, MeTamuuyeckas). KoBaneHTHas
CBsI3b (HemossipHas U mojsipHas). OOMEHHBI W JOHOPHO-aKIENTOPHBIN
MEXaHU3Mbl 00pa30BaHMs KOBAJIEHTHOW CBsA3U. MOHHas CBSI3b U MEXaHU3M €€
oOpa3oBanus. Meramnuueckas cBsA3b. Kpucramimueckue ©u  aMop@HbIe
BEIIeCTBA. THMNBl KPUCTALUIMYECKUX PELIETOK (aTOMHas, MOJIEKyJIspHas,
WOHHAs, METaJUIn4YecKas). 3aBUCHUMOCTh (PU3MYECKUX CBOMCTB BELIECTBA OT
TUIA KPUCTAIIIMYECKON pemeTku. BogopoaHas cBsa3b. [Ipuunnbl MHOTOOOpa3us
BEIIECTB.

PactBOpbl. PacTBOpUMOCTE TBEPABIX BEUIECTB, )KUIAKOCTENM U Ta30B B BOJE.
HacepilieHHble, HEHACBIIIEHHBIE W TEPEChIIEHHbIE pacTBOphl. [loHsATHE O
kpuctamiorugaparax. CrnocoObl  BBIpaXXE€HUS  KOHIIEHTPAIlMU  PacTBOPOB.
MaccoBas 10515 paCTBOPEHHOI'O BEIIECTBA.

HucnepcHble cucrtemsl. Kommounansie pacTtBopbl. MCTHUHHBIE PacTBOPHI.
B3Becu (cycnensuu u smynbcun). 3o, renu. Dpdext Tunnans. Koarynsamus.
Cunepesuc. [Ipumepsl KOJIONUIHBIX CUCTEM B IOBCEAHEBHOM KU3HMU.

DJIEKTPOJUTHYECKAsT AUCCOLMAILMSA. NEKTpPOJUThl. MoHBI (KaTHOHBI U
aHuonbl). Crenenb auccouuanuu. CuiabHble H  CJa0ble  3JIEKTPOJUTHI,
0COOEHHOCTh UX  auccouranuu. OmnpeneneHue  BaXXKHEWIIUX  KJIacCOB
HEOPraHWYECKUX COCIUHEHUN (OKCUIOB, KUCIOT, OCHOBAaHUW M COJIEil) B CBETE
TEOPHUM DIIEKTPOJUTHUYECKOW auccouuanuu. ucconnamnus Boasl. KucioTHOCTh
cpenbl  (KUCIOTHAs, HEWTpajdbHas U IIeJOoYHas cpeaa). BoaopoaHblii
nokasatesib. pH pacTBopa Kak mokaszaTelb KHUCJIOTHOCTU cpeabl. MHANKATOPHI
(YHUBEpCAIBHBIN, JJAKMYC, METUJIOpaHXK U (heHondTanenH).

3.2.2 XuMHn4ecKre peakuuu
YpaBHEHUs XMUMHUYECKHX PEAKUHUM W pacdeTbl MO0 HUM. Pacuer mossapHOU
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MAacChl BEIIECTBA. BBIUMCIEHHS 1O XUMMYECKUM YPAaBHEHUAM KOJHWYECTBA,
o0bema, Macchl BEIIECTBa MO KOJUYECTBY, 00BEMY, Macce€ pEareéHTOB WJIHU
MPOAYKTOB PEAKIINU.

XUMHUYECKUE peakuu. ['OMOTeHHbIE U TeTEepOreHHble peakuuu. CKOpOCTh
peakiuM, €€ 3aBUCUMOCTb OT Pa3dUyHbIX (aKTOPOB: MPUPOJBI PEarupyrommnx
BEIIECTB, KOHLEHTPALlMM pEarupyroliux BENIECTB, TEMIIEpATyphl, IJIOUIAAN
pPEaKIIMOHHOW TMOBEPXHOCTH, Halmuuus Kartanuszatopa. Karamu3. Ponb
KaTaJIn3aTOPOB B IPUPOJE U NMPOMBIIUIEHHOM IIPOU3BOJICTBE.

O6patuMocTh peaknuii. XUMHUYECKOE PaBHOBECHE M €T0 CMEIICHUE O]
JEHCTBHEM pa3IMUYHBIX (DAKTOPOB (KOHLIEHTpPALMS PEareéHTOB WJIH MPOAYKTOB
peakuuu, AaBJIEHWE, TeMIleparypa) JJisd CO3JaHUs ONTUMAJbHBIX YCIOBUUI
IPOTEKaHUs XUMU4IecKkux npoueccos. [Ipunnun Jle-IllaTense.

Peakiuu B pacTBOpax 3JIEKTPOJUTOB. Peakiuu MOHHOrO oOMeHa. YcloBus
NpoTeKaHus peakiuii noHHoro oomena. KauectBennele peakuuu. [lonstue o0
AHAIIMTUYECKOU XUMUH.

I'maponus coneit. ['maponus mo KaTHOHY, MO aHUOHY, MO KAaTHOHY U IO
aHuoHny. Peakmusa cpeasl BOJHBIX pacTBOpPOB cojieil. OOpaTumblii U
HEOOpaTUMBIA THUAPOJINU3 coJiel. 3HaueHue THUAPOJIN3a B OHOJIOTHUUECKUX
OOMEHHBIX IPOIlECcCcax.

OKUCIUTEBHO-BOCCTAHOBUTEIIbHBIC peakiuu. [Ipomecchl OKUCICHUS W
BoccTaHOBJIeHHS. OKHUCIUTENIb M BOCCTAHOBUTENb. |HUIMHWYHBIC OKUCIUTEIH H
BOCCTAHOBHTEIIN. l'anveanuyeckue J1eMeHMbl u AKKYMYAAMOpbl .
OKHUCIUTETbHO-BOCCTAHOBUTEIBHBIC PEAKIIMM B TPHUPOJIE, MPOU3BOICTBEHHBIX
mporeccax M KHU3HEACSITEILHOCTH OPTraHW3MOB. OJIEKTPOJIN3 pPACTBOPOB M
pacrmuiaBoB. [I[puMeHeHHEe AIEKTPOIN3a B MPOMBITIIIICHHOCTH.

Hemonctpanuu. 25(1). Paznmuunsie dhopmer [lepuoanueckoit cuctemst [1. U.
MenneneeBa. 26(2). Ilonyuenne u nepexpuctamumsanus uoauaa curma (1)
(«3omoroii moxaAb»). 27(3). Dddext Tunnmans. 28(4). DAEKTPONPOBOIHOCTH
pPacTBOPOB AJEKTPOIUTOB. 29(5). 3aBUCUMOCTH CTENEHU JJICKTPOITUTHUECKOMN
JTHUCCOIMAIMA  YKCYCHOM KHCJIOTBI OT paszOaBineHus pactBopa. 30(6).
Omnpenenenre KUCIOTHOCTUA CPEIbl C TOMOIIBIO YHUBEPCAITHHOTO WHIUKATOPA.
31(7). Ilpumepsl peakiimii HOHHOTO OOMEHa, UAYIIUX C 00pa30BaHUEM OCAaJIKa,
raza uiau Boabl. 32(8). 'maponus comneit. 33(9). MeaHO-IIMHKOBBIN rajibBaHUYE-
ckuil aneMeHT. 34(10). 3aBUCMMOCTh CKOPOCTH PEAKIMU OT MPHUPOAbI BEIIECTB
Ha TpUMEpe B3aMMOJACHCTBUS PACTBOPOB PA3JIUYHBIX KHCIOT OJMHAKOBOM
KOHIICHTPAIMHM ¢ OJWHAKOBBIMH KyCOYKaMu (TpaHyJiaMH) IIMHKA W OJUHAKOBBIX
KYCOUYKOB pa3HbIX METAJJIOB (MarHus, IMHKA, jK€Je3a) ¢ pacTBOPOM COJISTHOU
kucaoTel. 35(11). 3aBUCHUMOCTH CKOPOCTH pEaKIMU OT KOHIEHTpalluu
pearupyromux BeNIeCTB U TEeMIEpaTypbl Ha MpUMEpe B3aUMOICHUCTBUS
pPacTBOPOB CEPHOM KHUCJIOTHI C PAaCTBOPAMHU THOCYJIb(aTa HATPUS PA3TUUYHOU
KOHIEHTpauuu u Temneparypbl. 36(12). 3aBUCUMOCTb CKOPOCTH pEaKIMU OT
KaTajau3aTopa Ha TMPUMEPE PA3JIOKEHHS MEPOKCHUIA BOJAOPOJA C TTOMOIIBIO
HEOPTraHWYECKUX KaTaJdu3aTOpPOB M TPHUPOJHBIX OOBEKTOB, COACPIKAIIUX
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Karanasy.

JlaGopartopHusie onbiThl. 12(1). Bomopoauslit mokazarens. 13(2). Ilpusnaku
npoTeKkaHus XumMuuyeckux peakuuil. 14(3). YcioBus mnpoTekaHus peakiui
nonHoro obmena. 15(4). KauectBennwsie peakuuu. 16(5). OKuUCIUTEIBHO-
BOCCTaHOBUTENbHBIE peakiuu. 17(6). CxopocTh xumudeckoil peakiuu. 18(7).
XUMUYECKOE PaBHOBECHE.

KonTtponbnas padota Ne 3(1). «BemectBo. XuMuueckue peaxium».

3.3 Heopranudeckass XuMusi

Knaccudukamnus HeopraHM4eCKUX BEIIECTB.

IIpocteie BemecTBa — HeMeTabl. PU3NYECKHE CBOMCTBA HEMETAJUIOB.
Amnotrponusi. XUMHUUYECKHE CBOMCTBA HEMETAJUIOB Ha MPHUMEpPE TaJIOTCHOB.
OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE CBOWCTBa  BOJOpOAA, KHCIIOpO/a,

rajoreHoB, cepbl, a3ora, ¢ocdopa, yriepona, KpeMHHs. BzaumojelicTBue ¢
MeTaJlllaMH, BOJIOPOJOM U APYTMMH HeMmeTaiaMu. HemeTasuibl KaKk TUIUYHBIE
okucyuteny. CBOMCTBA HEMETAINIOB KaK BOCCTAHOBUTEJIEH.

IIpocTeie BemiecTBa — MeTauibl. [losoxkenne MeraiuioB B llepuoanueckoit
cucteMe. ®usnyeckue cBoiicTBa MeramwioB. OOmMe CBONCTBAa METAJIOB.
Cruiassl. XHUMHU4YeCcKue CBONCTBA METaJIOB. OkucnurenbHo-
BOCCTAaHOBUTEJIbHBIE CBOWCTBA METAIJIOB TIJaBHBIX W MOOOYHBIX MOJATPYMI
(Mmenwp, xene3o). BzaumopeiicTBHE MeETaaJoOB ¢ HEMeETallllaMHU, BOJOM,
KMCJIOTAMU M pPAacTBOPAaMM COJIEM. OJIEKTPOXHUMHUYECKHM ps HaNpsHKEHUN
MetaiuioB H. A. bekeroBa (psi CTaHIApTHBIX 3JIEKTPOAHBIX MOTEHIHAJIOB).
Oxkpacka miaMeHHd COeIMHEHUSIMU METAJIOB.

Koppo3usi MeTaiyioB Kak OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIN MPOILECC.
Bunbl koppo3uu. CiocoOs! 3alIUThl METAJIIOB OT KOPPO3UHU.

Meraiuisl B mpupoae. Ilomyuenne mertamioB. Mertamnyprus. YepHas u
LBETHas MeTajnyprus. IIpou3BoacTBO YyryHa, aIlOMUHHSL.

Hemoncrtpanuu. 37(13). BzaumoaeiicTBue OpOMHOM BOJIBI C HOIUIOM KaJTus.
38(14). Bzaumoaeiicteue anmomunaus ¢ uogom. 39(15). BzaumopeiicTBue mean ¢
KOHIUEHTPUPOBAHHOW a30THOM kucioTou. 40(16). AnroMorepmus.

JlaGopatopubie onbIThl. 19(8). O3HaKOMIIEHHE CO CBOMCTBAMHU HEMETAJIIOB.
20(9). BolTecHeHue ranoreHoB U3 pacTBOpoB ux cotieid. 21(10). O3nakomneHue
CO cBoicTBaMHM MeTajuioB MU cmiaBoB. 22(11). Okpacka mniaMeHH COJIAMHU
METAJIOB.

3.4 XuMHUs v )KU3Hb

Hayunple npuHIUNIBI OpraHU3alud XUMUYECKOTO IIPOU3BOICTBA.
[Ipon3BOICTBO CEPHOMN KUCIIOTHI.
Xumusa u sHepretuka. Ilpuponnsie MCTOYHUKHM yrieBoaoponoB. Hedrts, ee
coctaB u nepepaborka. Ileperonka u kpekuHr Hedtu. HedTenpoayKTsl.
[Touatue o nuponusze u pudopmunre. OkraHoBoe uyucino Oenszuna. OxpaHa
OKpyXXarole  cpenpl mnpu  HedrenepepabOTKke W TPAHCHOPTHPOBKE
HeTenpoaykToB. Ilpuponnslii ¥ NONyTHBIM HEPTAHOW rasbl, UX COCTAB U
UCNOJIb30BaHuE. TOIUIMBO, €ro BHUABL. [Bepable BUABI TOIUIMBA: APEBECHHA,
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JpEeBECHBbIN, Oyphlii U KaMEHHBIH Yroyib, TOpQ. ANbTEpPHATHUBHBIE HCTOUYHUKHU
DHEPTHUH.

Xumuss U 310poBbe. Xumus nuimu. PanuonansHOoe nutanue. [luwesvle
0006asKu.

JlekapcTBeHHble cpeacTBa. lloHsTue o (¢dapmMaleBTUYECKON XUMUU U
dbapmakonorun. JlekapcTBa: MPOTUBOBOCHAIUTENbHbIE (CylIb(aHUTAMUIHBIC
npenaparbl, AaHTUOMOTHUKH), AaHaJbleTUKU HEHAPKOTHYEeCKHEe (aclUpUH,
aHaJIbI'MH, MapaleTaMoi) U HapKOTHUYECKHUE, BSIKYIIUE CPEJICTBA, CTEPOUTHEBIC.
['opmonbl. DepMeHTHI, BATAMUHBI, MUHEpAJIbHBIC BOJBI. [Ipo0sieMbl, CBSI3aHHBIC
C MPUMEHECHUEM JICKAPCTBEHHBIX MpEnapaTtoB. BpeaHbie mpuBbIYKHA U (HAKTOPHI,
pazpyliaronme 3J10poBbe (KypeHHe, yHnoTpeOJICeHHUE alIKOroJisi, HapKOMAaHUSA).
KocmeTrnueckue u mapdromepHbie CpeacTBa.

briToBass xumus. Moromue U yuctsamue cpeactBa. Meino. CTupaibHbIe
nopomku. OroenuBarenu. CpeactBa JTuyHOU TUTHEHbl. Cpedcmea 60pvObI C
ObIMOBLIMU HACEKOMBIMU:. peneienmyl, uncekmuyuosl. [IpaBuia 6e3onacHon
paboThl C €JAKUMHU, TOPIOYMMH M TOKCUYHBIMU BEIECTBAMH, CPEJICTBAMU
OBITOBOM XMUMUU.

Xumuss B crpoutenbctBe. l[mmc. Wssects. Ilement. beron. Iloabop
ONTHUMAJbHBIX CTPOUTEIBHBIX MATEPUAIOB B MPAKTUUYECKOW JESITEIbHOCTHU
4yenoBeKa. XHMHUS B CEIBCKOM XO035WCcTBE. MHHEpalbHbIE U OpPTraHUYECKHUE
ynoopenusi. CpejactBa 3amuThl pacTeHuil. Heopranudeckue MaTepuaibl.
Crekiio u kepamuka. [IurMeHTH U Kpacku.

XUMHS U 3KOJOTUS. XUMHAUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPEAbl U €TO
nocienactsuss. Oxpana rugpocdepsl, NouBbl, arMocdepbl, Giaopsl U (HayHbl OT
XUMHUYECKOI0 3arpsi3HEHUS. «3eJIeHas XUMUS.

Metoasl HaydyHOro mno3HaHUs. VICTOYHUKH XUMHYECKOW WHGPOpPMAIIUU.
[Touck wHDOpMaMKU 1O HA3BaHUAM, UIAECHTUPUKATOPAM, CTPYKTYPHBIM
dbopmynam. HaOGmromenue, omucaHue, u3MepeHHe, rumore3a. Ilouck
3aKOHOMepHocTe. HayuHbli skcnepuMeHT. MoaenupoBaHue XUMHUYECKHUX
MPOLIECCOB U SIBJICHUM, XUMUYECKUI aHAU3 U CUHTE3 KaK METOIbl HayYHOTO
MO3HAHUS.

Hemonctpanuu. 41(17). Moaenb «KHIAIIETO CIOS.

Jlabopatopuble  ombiThl.  23(12). O3HakomiieHne ¢  HEPTHIO W
Heprenpoayktamu. 24(13). 3HaKOMCTBO ¢ MHUHEpPaIbHBIMU YAOOPEHUSIMH U
WU3y4YEHHUE UX CBOMCTB.

Kontponrnas pabora Ne 4(2). «Heopranuueckass xumus. HaydHble OCHOBBI
XUMHUYECKOTr0 MPOU3BOICTBAY.

3.5. Tunbl pacueTHbIX 32124

1. HaxoxaeHnue MOJICKYJISIpHOM (hOPMYJIIBI Ta3000pa3HOTO YTIEBOA0PO A IO
€ro MJIOTHOCTH U MacCOBBIM JIOJISIM DJIEMEHTOB, BXOSIIHUX B €r0 COCTAaB.

2. HaxoxaeHnue MoJeKyIsipHOM (OpMYyJIbl Ta3000pa3HOTO YIIeBOA0POIa IO
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MPOAYKTaM CrOpaHMUs.

3. HaxoxeHue MOJIeKyIIpHOH (GOpMYIIbI OPraHMUECKOTO BEIIECTBA 10 €r0
IUIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €70 COCTaB, UITU 110
IPOJYKTaM CTOpaHHUsI.

4. PacueTsl MaccoBO 1011 (MacChl) XUMUYECKOTO COCIMHEHUS B CMECH.

5. PacueTsl macchl (00beMa, KOJTMYECTBA BEIIECTBA) UCXOAHBIX BEIIECTB MU
IPOJYKTOB PEaKIMH 10 U3BECTHON Macce (00beMy, KOJIMYECTBY BEIIECTBA)
PEareHToB UM MPOAYKTOB PEaKIIHH.

6. PacueTsl 00bEMHBIX OTHOIICHHH ra30B MPU XUMHUYECKUX PEaKIUAX.

7. PacueTsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) IPOIYKTA pEaKIUH,
€CJIM OJTHO U3 BEIIECTB JaHO B BUJIE PACTBOpA C ONPEIEICHHON MacCOBOM J101ei
PacTBOPEHHOTI'O BEILIECTBA.

3.6 Tembl npakTH4ecKux pador

1. ITpaktueckas padora Ne 1 (10 knacc). Pacno3naBanue niuacTmacec.

2. [lpaktuueckas padora Ne 2 (10 kiacc). Pacno3HaBanue BOJIOKOH.

3. [Ipaktuueckas padora Ne 1 (11 wmacc). Pemenue akcnepuMeHTaTbHBIX
3a/1a4 Mo TeMe « XUMUYECKUE PEaKIUm.

4. Tlpaktuueckas pabora Ne 2 (11 kmacc). [lonyuenne meanoro Kymopoca.

IV. TemaTuueckoe miiaHnpoBaHue y4yeOHoOro npeamMera « XumMus» Ha 6a30BoM
YPOBHe cpejiHero oouero oopazoBaHus

4.1.TemaTnueckoe mIaHupoBanue Kypca «Xumus. bazosiii ypoBeHsb. 10 knace» u3
pacuera 1 1 B Henemto (Bcero 34 yaca)

KonmuectBo vacos
Ne o/ Paznenbl, Tembl ITpumepHas wim
Pabouass mporpamma
aBTOpCKas MPorpaMma

BBenenne 1 1

TemaNel.OcHOBHBIE
1 NOHATHS OPraHUYECKOU 4 4

XVMHH.
2 Tema No2 8 8
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YTieBoaopoabl

Tema Ne3 Kucnopona u
a30TcojiepKaIue
OpraHUYeCKHe
COEIUHCHUSA

17

17

Tema No4
BricokomouiekynsipHbIe
BENIECTBA.

Peseps

Bcero:

35

34

V. KaJIGH,Z[apHO-TeMaTI/I‘IeCKOG IUIAHUPOBAHUC IIO0 IIPCAMCETY XUMMUA

5.1
Ne Ko | Tema OcHOBHOE coepkaHue 1o | XapaKTEepUCTUKA OCHOBHBI
YPOK | -BO | ypoKa TeMam OCHOBHBIX BUJIOB | €
a yac NEeATEIIbHOCTU HaIlpaBlie
OB yuyeHHMKa (Ha YpOBHE | HUS
y4eOHBIX JEeHCTBUI) BOCITUTATE
JIbHOM
NEATEIIbHO
CTH
Beenenune (14ac)
1 1 Metoast | MeTobl Hay4HOTO | Mictoyib30BaTh 2,3,5
HAy4YHOTO | MMO3HaHUsS. VICTOYHUKM | OCHOBHBIE  METO/IbI
MO3HAHUS | XUMUYECKOU WH- | HAYYHOTO TIO3HaHWUS,
dbopmanuu. [Touck | npumeHsiemMble B
UHpOpMaLHHU o | XuMUU:  Habmozae-
Ha3BaHUSIM, WUJCHTU(DU- | HUE, OTHMCaHue,
KaTopaM, CTPYKTYPHBIM | U3MEpPEHUE,
dbopmynam. DKCIIEPUMEHT,  MO-
Habmtonenue, onucanue, | ieTupoOBaHUE
U3MEPEHUE, THUIOTE3a. | XUMHUYECKUX
[Townck MIPOLECCOB U SABJE-
3aKOHOMEPHOCTEM. HUU, XUMUYECKUMN
Hay4HbIil >KCIIEpUMEHT. | aHANWM3 W  CHUHTES.
MonenupoBaHue JleMOHCTpUpPOBATh
XHUMUYECKUX TIPOIECCOB | 3HAHUE HMCTOYHHUKOB
U SBJCHHUNW, XUMHUYCCKUHN | XUMHUYECKOM
aHaJIU3 U CUHTE3 KaK Me- | uH(OopMaluu.
TOJIbI Hay4yHOTo | OCyIIECTBISIThH
IMO3HAHUS MMOUMCK XUMHUYECKOU
nHbOpMaNu 1o
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Ha3BaHUSIM,
uJeHTUPUKATOPAM,
CTPYKTYPHBIM
dbopmMmysiam BelIeCTB.
Kputnuecku
OIIEHUBATh u
UHTEPIPETUPOBATH
XUMHUYECKYIO
uHpOpMaLHIO,
colepkallyrocss B
COOOIIEHUAX
CpPEICTB  MAacCOBOU
uHbOpMaIUH,
pecypcax
NuTepuera, Hay4dHO-
OMyJsp- HBIX
CTaThiIX? € TOYKH
3peHus
€CTECTBEHHOHA-
YYHOU
KOPPEKTHOCTH B
IEIsIX  BBISIBICHUS
OIIMOOYHBIX
CYXKJIECHUN 151
dbopmupoBaHHus COO-
CTBEHHOW MO3UIUHU

Tema Nel OcHOBHBIE NOHATHSI OPTaHUYECKOW XUMUM 4 daca.
2 1 [Mpenmer | [lossBnenne u pasBuTue | PackpwiBath Ha | 29,7
U OpPraHWYEeCKOW  XHUMHUH | IPUMEpPaAX pOJIb
3HaueHW |Kak Hayku. [Ipenmer m | Xumuu B
e 3HAUY€HUWE OpraHuyeckoi | popmupoBaHUU
OpraHuY | XMMUH. Mecto U | COBPEMEHHOM
€CKOU 3HAYCHHUE OPraHUYECKOM | HAyYHOM  KapTHUHBI
XUMUU XUMUU B CUCTEeME | MHpa U B
€CTECTBEHHBIX HayK. | MPaKTUYECKOU
[TpruuunnbI NesITeIbHOCTU
MHOT000Opa3us YeJ0BeKa.
OpraHMYeCcKUX BelecTB. | JleMoHCTpUpoOBaTh
YrnepoaHsii CKeJIET | Ha npuMepax
OpPraHUYECKOW MOJIEKY- | B3aMMOCBSI3b MEXIY
JIBL. KpatHOoCTh | XMMHEW U JOpYyrUMU
XUMHUYECKOU CBSI3U. | €ECTECTBEHHBIMU
Oco0eHHOCTh XMMHYE- | HAYKaMH.
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CKHUX peakuuu
OpPraHUYEeCKUX
COCIMHEHUMN.
JlemoHCTpamuu. 1.
Paznoxenue caxapa. 2.
Konnekusa op-

TaHUYECKUX BEIIECTB U
MaTepHUalioB

Paznmuuarts
npeaMeTbl U3ydeHUs
OpPraHU4YECKOU 151
HEOpraHU4YeCcKoM
XUMUU.

OOBSCHATH
PUIHHBI
MHOTOO0Opa3us
BEIIECTB HAa OCHOBE
[0]8)11170:¢
npeacTaBieHuil 00
ux COCTaBe u
CTPOCHUU.
CpaBHUBATH
OpraHuYecKue U
HEOPraHUYECKHUE
COECIMHEHMUS.
JleMoHCcTpHUpPOBAaThH
MIOHUMAaHUE
ocoOeHHocTEN
nporekaHus u Gopm
3anucen
OpPraHUYeCKUX
peaKkuil.
Unnrocmpuposams
Ha npumepax
cmanosieHue u
980.110YUTO
Op2aHUYeCKOU XUmMuu
KaK HAYKU Ha
DPA3NIUYHbLX
UCMopuU4ecKux 3ma-
nax ee pa3sumusl.
Habntonate
JT€MOHCTPUPYEMBbIE
ONBITBI U Mare-
puanbl, OINHUCHIBATH
UX €  TOMOIIBIO
pOIHOTO si3bIKA U
S3bIKA XUMHUH

CtpykT CtpykTypHas Teopusi | XapaKTepH30BaTh 2,4,5
ypHas OpTraHUYECKUX 0COOEHHOCTH
TEOpHUs COCIMHEHUN. XUMHUYECKOE | CTPOCHUS aToMa

25




opra- CTPOCHME KAK MOPSAIOK CO- | yriepona.
HUYECKU | eauHeHuss  atoMoB B | OOBACHATh MPUUYUHBI
X MOJIEKYJIE€ COIVIACHO HUX | MHOr0oOpa3us
coeluHE | BAJIGHTHOCTH. (OCHOBHBIE | BEIIECTB HAa OCHOBE
HUU MOJIOKEHUS TEOpUH XHU- | O0IUX TMpejcTaBiie-
MHYECKOTO CTPOCHUA | HUH 00 UX COCTaBe U
OpraHUYECKUX CTPOCHUH.
coenmHenun  A. M. | DopmynupoBaTh
bytneposa. IloHsitue 00 | MONOXEHUS TEOPHUHU
U30Mepax. XUMHUYECKOTO
JlemoHCTpauuu. 3. | ctpoeHus
Mopnenn OpraHMYeCKHX | OpPraHUYECKUX
MOJIEKYJI coenuHeHnun A. M.
bytneposa.
PackpriBath Ha
npuMepax
MOJIOKEHUA TEOpUU
XAMHAYECKOTO
ctpoenus A. M.
byrneposa.
OnepupoBathb
MOHSATUSIMHU
«BAJICHTHOCTBY,
«CTEIEHb
OKHUCIICHUS,
«XUMHYECKOE CTpoe-
HHUE», «CTPYKTypHas
bopmynay.
MonenupoBaTh
MOJIEKYJIbI
HEKOTOPBIX OpTaHU-
YECKHMX BEUIECTB.
Habntonate
JEMOHCTPUPYEMBbIE
MOJIENIN opra-
HUYECKUX MOJIEKYI
N3omepu | U3omepusi u wm3omepsl. | OmepupoBaTh 5,7
A 3aBUCUMOCTh  CBOMCTB | HOHSTHUSIMU
BEIIECTB OT XU- | «<M30MEp», «HU30Me-
MHYECKOTO CTPOCHHUS | PUS ».
MOJIEKYII. OnucsiBaTh
JleMoHcTpanuu. 3. | IpOCTPAHCTBEHHYIO
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Mopnenn oOpraHuyecKux
MOJIEKYJ

CIPpYKTYpYy
U3y4yaeMbIX BEIIECTB.

OOBSICHATh MPUYUHBI
MHOT'000pa3us
BEIIECTB HAa OCHOBE
o0mux
OpeACTaBICHUN 00
ux COCTaBe U
CTPOCHUHU.
PackpsiBaTh Ha
npuMepax
MOJIOKEHUS  TEOPUU
XAMHAYECKOTO
crpoenuss A. M.
byrtneposa.
CocraBisTh
MOJIEKYISIpHbIE u
CTPYKTYpHBIE
bopmyibl
OpPraHUYeCKUX
BEIIECTB KaK HOCHUTE-
aed wuH@opMamuu o
CTPOCHHUHU BEIIECTBA,
€ro  CBOMCTBax H
NPUHAAIEKHOCTH K
ONpEAECICHHOMY
KJ1aCCy COCIMHEHUN.
XapakTepu3oBaTh
3aBUCUMOCTh
CBOWCTB  BEILECTB
OT  XUMHYECKOTO
CTPOEHUSI MOJIEKYII.

HabGnrmonars
JTEMOHCTPUPYEMBIC
MO €U opra-

HHUYCCKHUX MOJICKYJI

OcHOBH
bIE
KJIaCChI
opra-
HUYECKHU
X

Knaccudukanus
OpraHMYeCcKuX
COCJIMHCHUH.
YrneBonopoasl H - HX
GyHKIIMOHAIBHBIE TPO-
n3BogHbie. IloHsaTHe O

OnepupoBath
MIOHATUSIMHA
«byHKIIMOHATbHAS
rpymmay,
«TOMOJIOTY,
«rOMOJIOTHYECKAs

4,57
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coenuHe | GyHKIMOHAIbHOU Pa3HOCTHY.

HUH rpymnrIe. ['omousorus. | Kimaccudumnuponath
[TpuHUIMITBI OpraHHYecKue
KJIaccuPpuKaIuu COCIMHCHUS 1o
OpPraHUYECKUX CTPOCHHUIO
COCIMHEHUMN. YIJIEPOJHOU LENU U
Cucrtematuueckas THUITY YLIepoI-
MEXJAyHApPOaHAS YIIEPOJIHOW  CBSI3H.
HOMEHKJIaTypa W TpuH- | KmaccudumupoBath
LIUATIBI o0pa3oBaHUs | MPOU3BOIHBIC
Ha3BaHUM OPraHUYECKHUX | yrI€BOAOPOAOB IO
COCJIMHEHU U (G YHKIIMOHATBHBIM

rpymnmam.
[IpumensaTs nmpaBuia
CHUCTEMaTHUUYECKOM
MEXIYHAPOIHOHN
HOMEHKJIATYpbl ~ KaK
cpelcTBa
pa3anyeHUs u
UJIeHTU(PUKAITUT
BEIIECTB IO  HUX
COCTaBy 5|
CTPOCHHUIO.
Ha3zpiBaTh
OpraHUYEeCKHue
COCJIMHECHUS, nc-
MOJIb3y4 npaBuJia
CHUCTEMaTHUUYECKOM
MEXIYHAPOIHOU
HOMEHKJIATYPBI

Tema No2 YrneBomopoibl 8 4acos.

6 1 [Ipenens | ANKaHBbI. Cmpoenue | Ha3piBaTh ankanbl u | 49,7
HBIC MOJIEK) bl Memana. | TAKJIOAJIKaHBI o
yraeBono | ['omonornueckuii  psAx | TPUBHAJIBHOW W TIO
pOIbI aJIKaHOB. ['omosioru. | MexXayHApOJHOU

N3omepus U | HOMEHKJAaType.
HOMEHKJIaTypa. Onucwviéamo
Nzomepus U | cmpoenue MoJeKylbl
HOMEHKJIATypa aJKaHOB. | memaua. Pa3znuyarh
du3nuecKkue CBOWCTBA | MOHATHUS «U30MEP» U
aJKaHOB u 3a- | «TOMOJIOT.
KOHOMEPHOCTH nx | 3anuceiBaTh
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U3MEHEHHS.
XUMHUYECKUE CBOMCTBA
(Ha mpumMmepe MeTaHa U
ATaHa): peakuuu
3aMEIIEeHUS
(ramoreHupoBaHUE),
NEeTUIPUPOBAHUS  Kak
CIocoObl MOJTy4eHUS
BaKHEUIIINX coenu-
HEHUN B OPTaHUYECKOM
CHHTE3E, rOpeHUEe
ME€TaHa KakKk OJUH U3
OCHOBHBIX HMCTOYHHUKOB

Teria B
IPOMBINIIEHHOCTH u
OBITY, MUPOJIN3.

Haxoxnenue B mpupone
Y IPUMEHEHHUE aJIKaHOB.

Ionamue 0
YUKTIOATIKAHAX.

JleMoHCcTpauuu. 4.
bpomuposa- Hue

2ekcama Ha ceemy. 9.
l'openne wmerana. 6.
OTHoOlLlIEHME MeTaHa K
pacTBOopam IepMaHraHa-
Ta Kamusg W OpOMHOU
Bojme. JlaGopaTtopHbIiii
oneiT 1. CocraBieHue
MoJenen AJIKaHOB.
JlabopaTopHBI ONBIT
2. B3aumopaeiicTBue
aJIKaHOB ¢ OpoMoM

bopMyJsibl U30MEpOB

u rOMOJIOTOB
aJKaHOB u
YUKTIOATIKAHOS,
Ha3bIBAThH uX.
Mooenuposams
cmpoeHue
usyuaemuix ge-
wecms.
XapakTepu3oBaTh
aJTKaHbBI 1
YUKILOANIKAHDL o

COCTaBy, CTPOCHHUIO
U GU3UYECKUM U

XUMHUYECKUM
CBOMCTBAM,
yCTaHABJIMBATh
MPUYUH- HO-
CIEICTBCHHBIC CBS3U
MEXITY JTaHHBIMU
XapaKTEPUCTUKAMU
BEIII;€CTBA.

O6o0m;ate 3HAHHUI
U JeJaTh BBIBOJBI O
3aKOHOMEPHOCTSX
U3MECHCHUM CBOMCTB
B TOMOJIOTHYECKOM
Py aJKaHOB.
[Iporno3upoBarts
BO3MOXHOCTbH
MpOTEKaHUS
XUMHYECKHUX
pEaKkiii Ha OCHOBE
3HAaHUM O  THIAX
XUMHUYECKON CBSI3HU B
MOJIEKYJIaX
peareHToB U = HUX
pPEAKIIMOHHOU
CIHOCOOHOCTH.
XapakTepu3oBaTh
NPOMBIIIJICHHBIE U
1abopaTopHbIE
CIOCOOBI MOJIyYeHHUS
aikaHoB. [IpuBOIUTH
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PUMEPHI
XUMHYECKUX
pEeakuuu,
pacKphIBAOIIUE HUX
XapakTepHbIe
CBOMCTBA aJIKaHOB C
IICJIBIO ux
UICHTUPUKAIIUA |
00BSICHEHHUS
oOylacTn
IPUMEHECHHS.
HUcnoar3oBaTh
3HAHUSI O COCTaBeE,
CTPOCHUU u
XUMHYECKHUX
CBOMCTBaxX aJKaHOB
g 6e3omnac-

HOTO NpPUMEHEHHUS B
IIPAKTUYECKOU
JESITSIILHOCTH.
Hab6monats
JE€MOHCTPUPYEMBIEC U
CaMOCTOSTECIILHO
MPOBOJIUMBIC OIBITHI.
Hab6monats 5
ONHKCHLIBATH
XUMHYECKUE
pEaKIUU C MOMOIIbIO
pOJHOTO s3blKa U

A3bIKA XUMHH.
Cobnronate mpaBuia
u 0JIb30BaThCS
npueMaMu
O0e3omacHoil paboOTHI
npu pabote C
XUMHYECKUMHU
BEIIECTBAaMU u
1a00paTOpPHBIM
obopymoBaHuEM

DTUJIEHO
BbIE
YIJI€BOJI0

AJIKEHBI.
MOJIeKY bl

Cmpoenue
SMUNeHd.

['omonornuecknui  psn

HaspiBaTh ankeHsl u
10 TPUBHAIBHOU, U
110 MEXIYHApOIHOU

45,7
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pObI

ankeHoB. HomeHkiaTypa
anke- HOB. MH3omepus
yIJIEpOJAHOTO CKeJleTa U

IIOJIOKEHUS KpaTHOM
CBSA3M B  MOJEKYyJax
ankeHoB. dDusuyeckue
CBOMCTBA aJIKCHOB.

XUMHYECKUE CBOMCTBA
(Ha mpuMepe >3TUJICHA):
peakuuu
NPUCOCTUHECHUS
(ranore- HHUPOBAHUE,
TUJIpUPOBAHUE,TH-
Ipartanus,
TUAPOTAIIOTEHUPO-
BaHHWE) Kak  CIocob
MOJIy4YECHHUS

G YHKIIMOHATBHBIX
MPOU3BOJIHBIX
yIJIEBOJOPOJIOB,
TOpEHUS. Peakuuu
NPUCOCUHEHUSI K TO-
MOJIOTam ATHJIEHA.
[IpaBuno
MapKkoBHHKOBA.
[Tonmumepuszanus
ATUJIEHA KaK OCHOBHOE
HamnpaBJICHUE ero
UCTIOJIb30BAHMUS.
[TonuaTHneH kak Kpyn-
HOTOHHAXHBIA TPOAYKT
XAMHUYECKOTO
pPOU3BOJCTBA.
[Tonyuenue »>TuiaeHa B
MPOMBIIIJIEHHOCTH
(merunpupoBaHUe
ATaHa) u B Jaboparopuu
(merugpartamus
staHoisa). I[IpumeHnenue
ATUJICHA.
JleMoHCTpanuu. 5.
l'openue »stunena. 6.
OTHolIeHHE H3TUJIEHA K
pacTBopam

HOMEHKJIaType.
3anuceIBaTh
bopMyaBl  HU30MEpPOB
U TOMOJIOTOB
aJIKEHOB U HAa3bIBATh
UX.

Mooenuposams
CmpoeHue u3yyaemolx
geujecms.
Onucwviéamo
cmpoenue MOJIeK)bl
omunena. Pa3znnuyath
MOHSATHUS «U30MEP» U

«TOMOJIODY.
XapaKTepH30BaTh

aJKEHBI 110 COCTaBY,
CTPOCHHIO u
bHU3NIEeCKUM u

XUMHYECKUM  CBOM-
CTBaM,
yCTaHaBJIMBATh
NPUYUHHO-
CIIeICTBEH- HbIC
CBS3U MEXIY
TaHHBIMH
XapakTepUCTUKaAMU
BEIIECTBA.
IIpoenozuposamo
ceoticmea
uzyyaemulx ge-
wecma Ha
OCHOBAHUU Meopuu
XUMUYECKO20
cmpoeHus
Op2aHU4ecKux
geujecma.
O0600maTe 3HAHUS H
JieJIaTh  BBIBOJBI O
3aKOHOMEPHOCTSX
W3MEHEHUN CBOMCTB
B T'OMOJOTHYECKOM
psIAy alIKEHOB.
XapakTepu3oBaTh
MPOMBIIIJICHHBIE U
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IepMaHraHara Kalus |
OpoMHOI BOJIE.

7. llonydyeHue sTuUIIEHA
peakuuen
NeTUuJpaTaluy 3TaHOJA.
JlabopaTopHBIH ONBIT
3. CocraBiienue
MojJeJiell  HempeaeJib-
HBIX COeJIMHEeHMIl

nabopaTopHbIe
CIOCOOBI MOJTy4YEHUS
AJIKEHOB.
[IpuBOIUTH
IPUMEPHI
XUMHYECKHUX
peakuuu,
PACKpPBIBAIOII; UX
XapakTepHbIe
CBOMCTBaA aJIKCHOB C
IICJIBIO ux
UICHTUPUKAIIUA U
00BSICHEHHUS
oOactu
PUMEHCHUS.
Hcnone3oBaTh
3HAHUSI O COCTaBe,
CTPOCHUU u
XUMUYECKUX
CBOMCTBAxX aJIKCHOB
JUIS 0e3omacHOTOo
IPUMEHCHUS B
MPaKTUYECKOU
JESITCIILHOCTH.
OneITHBIM IyTeM
JIOKa3bIBaTh
HEMpPeAeTIbHbBIN
XapakTep
yIJ1€BOJOPOIO0B.
Hab6mronats
J€MOHCTPUPYEMBIE
U  CaMOCTOSITEJIbHO
TIPOBOUMBIC
OIBITHI.
Hab6monats n
OIMCHIBATH
XUMUYECKHE  peak-
MM C TIOMOII;bIO
pOJHOTO si3bIKAa W
SI3bIKa XMMHHU.
CobmronaTs npaBuia
" MMOJb30BaThCS
nprueMaMu
O0e3omacHOi PabOTHI
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npu pabote v
XUMUYECKUMHU
BEIll;€CTBAMHU u
1a00paTOpPHBIM
000pyI0OBaHUEM
Ankanue | AnkagueHbl W Kaydyku. | Ha3eiBath 2,4,5,7
HBI u |[lonsTne o0 ankagueHax | alKaAUCHBI W TO
KaydyKd |Kak yIJIEeBOJOpOAaxX C | TPMBHAIBHOW, W TO
JIBYMSI JIBOMHBIMU | MEXKIYHAPOIHOU
CBSI3SIMU. HOMEHKJIAType.
[Monumepuzanus nu- | 3anuChIBaTh
BuHuia (Oyraguena-1,3) | opmynsl  H30MEpOB
KakK Crnoco0 TMOJIydeHUs |Hu rOMOJIOTOB
CUHTETHUYECKOTO aJKaJUCHOB u
kayuyka. HarypanbHbIil | HA3BIBATh UX.
u CUHTeTHYEeCcKHui | XapakTepus3oBaTh
Kayuyku. Bynkanuszamnus | anxkajaueHbl no
KayJyKa. PesuHa. | cocTaBy, CTPOCHUIO U
[IpumeHeHne Kaydyka U | GU3UUECKUM u
PE3UHBI XUMHUYECKUM
CBOMCTBaM,
yCTaHaBINBATH
PUYNHHO-
CJIEJICTBEHHBIE CBSI3U
MEXIY JAHHBIMH
XapaKTepPUCTUKAMU
BEIIECTBA.
[IpuBOoauTH pUMEPHI
XUMHUYECKUX
peakuu,
PacCKpPBIBAOIITAX
XapaKkTepHbIC
CBOMCTBA aJKa-
TWEHOB C TEIbI0 HUX
UuJIeHTU(PUKAITUN u
00BsICHEHUs 00JacTu
PUMEHEHHS.
XapakTepu3oBaTh
CBOMCTBA u
NOoJy4eHne Kayuyka
U PE3UHBI
Auertune | AJIKHUHBL. Cmpoenue | Ha3piBaTh  alKuHBI | 9,7
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HOBBIE
yIJI€BO/
OPOJIbI

MOJNEeKYbl  ayemuiend.
I'omonornueckui pan
anknHOoB. HoMeHkmaTypa
aJIKWUHOB. N3omepus
YIJIEpPOJAHOTO CKEJleTa H
MOJIOKEHUS KpaTHOU
CBSI3U B MOJIEKYJIe
aKUHOB.  (DHU3UUYECKUE
CBOMCTBA AJIKUHOB.
XUMHUUYECKUE CBOMCTBA
(Ha mnpumepe aneTuie-
Ha): peakuuu
NPUCOECTUHEHUSA
(ranoreHupoBaHUE,
TUIPUPOBAHUE,
ruapaTanus,Tuaporayio-
TeHUPOBAHUE) KaK
Croco6 NOJy4YeHUs
NOJIMMEPOB U APYrUX
MOJIE3HBIX  MPOJYKTOB,
rOpeHUEe aleTUJIeHa Kak
HMCTOYHUK BbI-
COKOTEMIMEPATyPHOTO
IUIAMEHU JJIs CBapKu H
pe3KH METaJLJIOB,
TUMepU3aIus U
TpUMeEpHU3aIusl.
[Tonyuenue auneruiecHa.
[Ipumenenne aneTuicHa.
JleMoHCTpanuu. 5.
l'openue anerunena. 6.
OTHolIeHHE aleTulieHa
K pacTBOpaMm MepMaHra-
HaTta Kanusg U OpOMHOM
BOJIC.

7. [lomyuenue
aleTuiIeHa ru-
JIPOJIU30M KapOumaa
KaJbI[usl.
JlabopaTopHbIi ONBIT
3. CocraBienne
Moaeaen MOJIEKY.JI
HemnpeaeJbHbIX
COeIMHEHUH

0 TPUBHAIBHOU U
0 MEXYHapOIHOU
HOMEHKJIaType.
3anuchiBaTh
bopMybl HU30MEpOB
" TOMOJIOTOB
aJIKWHOB M Ha3bIBaTh
UX.

Mooenuposams
cmpoeHue
U3y4aemvix 6eujecms.
Onucwieamo
CMpoeHue MOJeKyibl
ayemusieHd.
Paznnuate moHATHSA
«U30MEP» u
«TOMOJIOTY.
XapakTepu3oBaTh
aJIKUHBI 110 COCTaBY,
CTPOCHUIO u
bu3nyecKum u
XAMHAYCCKHM
CBOMCTBAM,
yCTaHaBJIMBAaTh
IPUYNHHO-
CJICJICTBEHHBIE CBA3U
MEXTY TaHHBIMU
XapaKTepUCTUKAMU
BEIIIECTBA.
IIpoenozuposamu
CBOUCMBA U3VUAEMbIX
seujecms Ha
OCHOBAHUU  Meopuu
XUMUYECKO20
cmpoeHnus
Op2aAHUYeCKUX
geulecms.

O0o0marh

3HAHHS "
nenaTh

BBIBO,IBI 0
3aKOHO-

MEPHOCTSX
W3MEHEHUH
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CBOMCTB B
roMoJIOTHYe-

CKOM pany
aJIKHHOB.
XapakTepus3oB

aTh

MPOMBIIIJICHHBI

e n
nabopaTopHbIC
CHOCOOBI
MOJIy4YeHUS
AJIKWHOB.
[IpuBOIUTH
MPUMEPHI
XUMHYCCKUX
peakuui,
PaCKpBIBAIOII; X
XapakTepHbIE
CBOMCTBA aJIKMHOB C
IICJIBIO 150.4
UJICHTUPUKAIUN U
00BICHCHHUSA
obOnactun
NPUMEHEHUS.
Hcnons3oBaTh
3HAHUI O COCTaBe,
CTPOCHUU u
XUMHYECKUX
CBOMCTBaAX

AJIKUHOB TUIS
0e30ImacHOTO
MpUMEHEHUS B
MPaKTUYECKOU
JNESITCIILHOCTH.
OneITHBIM yTeM
JIOKa3bIBATh
HETpEIeIbHBIN
XapakTep
yIJIE€BOJIOPOAOB.
Hab6mronats
JE€MOHCTPUPYEMBIE
U  CaMOCTOSITEJIbHO
MPOBOJAMMBIEC
OMBITHI.
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HaOmronats 5
OIMCEHIBATH
XUMHUYECKHE
IUA C TMOMOII;BIO
POIHOTO S3BIKA W
SI3bIKA XUMHUHU.

Cobnrogats npaBuiia

peax-

u M0JIb30BaThCS
npueMamMu
O0e3omacHO PabOTHI
npu pabote C
XUMUYECKUMH
BEIIl;€CTBAMHU u
1ab0paTOpPHBIM
000pyI0BaHUEM
10 Apomat | Apenbl.  benzon  kak | OnepupoBath 5,7
WUYECKUE | IPEJCTaBUTEIh MOHSITHEM
YIJE€BO- | apOMAaTUYECKUX  YIVIEBO- | «<apOMATHUYHOCTHY.
JOPOBI TIOPOJOB. Cmpoenue | HazpiBaTh apeHbI IO
MOJIEeK) bl Oen3ona. | TPUBUAIBHOW U TO
Pusnyeckue CBOMCTBa | MEXIYHAPOJIHOU
OeH30jla U TOJyoJia. | HOMEHKJIAType.
XYUMHUYECKHE  CBOMCTBA: | 3alMCHIBATH
peakinuu 3amemieHuss B | GOpPMYJIBI HU30MEpPOB
OEH30JIbBHOM KOJIbLIE | 1 TOMOJIOTOB ape€HOB
(rajoreHupoBaHHUE, U Ha3bIBATh UX.
HUTPOBAHMUE, Onucwvieamo
ATKWINPOBAHKE) KaK CIO- | CMpOeHUue MOJIeK) bl
co0 MOJIYYCHUS | OeH30.1d.
XUMUYICCKUX cpeacTtB | XapakTepu3oBaTh
3aIUTHI pacTeHui, | 6EH30J1 U TOJYOJI TIO
MPUCOETMHEHUS COCTaBy, CTPOCHHUIO
(ruipupoBaHuUe) Kak | (QU3UYECKUM U
JI0Ka3aTeIbCTBO HE- | XUMHUYECKUM
npeAebHOTO  XapakTepa | CBOMCTBaM,
OeHzorna, peakuu | ycTaHaBJIUBaTh
3aMenieHnsi B OOKOBOW | MPUYUHHO-CIICH-
1enu (Ha IpUMEpPE | CTBEHHBIC CBSI3U
TOJIyO0Ja), TOPEHUs, | MEXJY  JaHHBIMU
OKHUCJICHHS TOJIyOJIa. | XapaKTePUCTUKAMHU
[Ipumenenne OeH301a W | BEIeCTBa.
ero roMoJsioroB. | Mcnosb30BaTh
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JlemoHCTpanuu. 6.
OtHomieHue OeH30/Ia K
pacTBopaM IepMaHraHaTa
KaJIisi 1 OpOMHOM BOJIe

3HAaHUSI O COCTaBe,
CTPOCHUU U
XUMHYECKHUX
CBOMCTBax OeH30JIa U
TOJIyoJia JUIS
0e30macHoOro
IPUMEHCHUS B
MPaKTUYECKOUN
NeATEIbHOCTH.
XapakTepu3oBaTh
MPOMBINIICHHBIC
CHOCOOBI
MOJIYUCHHUS
apoMaTHUYECKUX
YIJI€BOJIOPOJIOB.
HaOmnronats
JTEMOHCTPHUPYEMBbIC
U CaMOCTOSTEJIbHO
MPOBOJIMMBIEC
OIBITHI.

Hab6monats n
OIMCHIBATH
XAMHUYCCKHE peaK-
MK C IIOMOIIBIO
POIHOTO s3BIKA U
SI3bIKa XUMHHU

11 Pemienne | Pemenue pacueTHbIX | [IpoBomuTh pacyeTsl | /
3a7a4 1O |3a7ad Ha yCTAaHOBJICGHHE | Ha HAXO0XXJICHHE
TEME GopMyn yriIeBOJOPOIOB | MOJEKYJISPHON
«YTHeBo | 10 MPOAYKTaM CropaHusi | GOpMYJIbI
JOPOIbI u o ero | yrieBoaopoja o
OTHOCHUTEIBHOMN IPOAYKTaM CTOpaHUSs
IUIOTHOCTH M MAacCOBBIM | U o ero
TOJISIM 9JIEMEHTOB, | OTHOCHTEJIBHOM
BXOJISIIIMX B €r0 COCTAaB | JIOTHOCTH u
MacCOBBIM TOJISIM
DJIEMEHTOB,  BXOMS-
IIUX B €r0 COCTAB.
HUcnonp3oBath
QJITOPUTMBI  TIPH
pelnieHnu 3aaa4d
12 O606mma | Cocrasinenne ¢popmya u | Cucremarusuponats | 6,7,8
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foriee
MOBTOPE
HUE II0
TeMe
«YriaeBo
JTOPOJbI»

Ha3BaHUU

yIJI€BOIOPOJIOB, nx
HU30MEPOB.
3anaHus 10

T'OMOIJIOTOB,

COCTAaBJICHUIO

YPaBHEHUMN pEaKIUu C
y4aCTUEM YTJIEBOJIOPO-
JIOB; peakuui,

WJUTIOCTPUPYIOIIUX
F€HETUYECKYIO
MEXIY
KJaccamu
yIJI€BOIOPOJOB

CBA3b
pa3In9YHbIMHU

51 00001aTh
MOJIyYCHHBbIE 3HAHUS
0 CTPOCHHH,
CBOMCTBAX,

MOJIY4CHU U U
NPUMEHECHUU
YIJIE€BOJIOPOJOB.
CocTaBIsITh
oOoObmmaromnme
CXEMEI.

OnuceIBaTh
FeHETHYECKUE CBI3U
MEXY U3yUYCHHBIMU
KJaccaMu
OpPraHUYEeCKHUX
COCJIMHCHHUH.
Yemanasnusame
2eHeMUYeCKyl0 C853b
medHcoy Knaccamu
Op2aHUYeCKUX
geuecms 0Nl
obocrnosanus
NPUHYUNUATILHOU

6803 MOJICHOCMU
nOJIyYeHUs.
Op2aHUYeCKUX
coeouHeHull
30A0AHHO20 COCMAasa u
cmpoeHus

13

KonTpoun
bHas
pabota

No 1.

«YTI1EBO
JIOPOJIbI

KonTpons
TeMe «YTIJIEBOAOPOIB»

3HAHUU 110

OcylecTBIsATh
MTO3HABATEIbHYIO
pediekcuto B
OTHOIIICHUH
COOCTBEHHBIX
TOCTHXKECHUH B
poIecce  pPEIICHHS
y4eOHBIX u
MO3HaBaTEIbHBIX
3a7a4

4,7

Tema Ne3 Kucnopoa- m azorcomepxaniue opraHu4eckue coequHeHus 17

qacoB
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14 Anamu3 | CiupThl. Ha3piBaTh  cniupthl | 3,5,7,8
K/p. Knaccudukanus, HO- | IO MEXAYHapoaHOU
CnupTel | MEHKJIaTypa, HW30MEpPHUsS | HOMEHKJIATYypeE.

CIIUPTOB. 3anucelBaTh
'omonornueckut  psag | GopMyJibl COUPTOB U
npeaeabHbIX Ha3bIBaTh UX.
OJHOATOMHBIX cnupToB. | Kimaccuduuuponatsb
MeTaHOn M 3TaHOJ Kak | COHUPTHI o
MpEACTABUTEIN ATOMHOCTH.
MpeaeabHBIX XapaKTepHu30BaTh
OJHOATOMHBIX CIIUPTOB. | CIUPTHI MO COCTaBY,
du3nyeckue CBOWCTBA | CTPOCHUIO 51
CIIUPTOB pusnyeckum
CBOMCTBAM,
yCTaHaBJINUBATh
NPUYUHHO-
CJIEJICTBEHHBIE CBS3H
MEXAY JAHHBIMU
XapaKTepUCTUKaAMHU
BEIIECTBA.
OO6o0wmare 3HaHUS H
JeJlaTh  BBIBOJABI O
3aKOHOMEPHOCTAX
U3MEHEHUN CBOMCTB
B TOMOJIOTMYECKOM
pAAy OJHOATOMHBIX
CIIUPTOB.
Mooenuposams
cmpoenue
U3yyaembvix geuiecms

15 Xumuue | XUMHUUECKHE CBOWCTBa | XapakTepu3oBaTh 4,5,7
CKHUeE (Ha TmpuMepe MeTaHoJia | CHUPTHI IO COCTaBY,
CBOMCTB | U ATAHOJA): B3a- | CTPOCHUIO u
a U | UMOJEHUCTBUE C HATPUEM | PU3UUYECKUM u
NOJy4YeH | KakK Croco0 | XUMUYECKHUM  CBOM-
ue YCTAHOBJIEHUS! HAJIUYHUs | CTBAM,

CIIUPTOB | TUAPOKCOTPYIIIIHI, yCTaHaBJINUBATh
peaxuus C | IPUYUHHO-
rajJjoreHoBOJI0pOIaMu CJIEJICTBEH- HbIE
KaK CcHoco0 TMOJy4YeHHUs | CBSI3U MEXAY
pacTBOpPUTEIIEH, JaAHHBIMU
Jeruipatanus KaK | XapaKTepUCTHUKaMHU
crnoco0 MOJIYYEHUS | BEHIECTRBA.
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ATUJIEHA, pEaKiusi To-
peHuss  (CUPTBI  Kak
TOIJIMBO), OKHCJIEHHE B
anpaerun. Ilomydyenue
METaHOJIa U3 CHUHTE3-
rasa u ATaHoJa
(6pokeHME  TIIFOKO3HI,
ruapaTanus ATUJICHA,
LIEJIOYHOU TUIPOJIN3
rajJoreH3TaHa).
[IpumeHenne weraHoJIa
u ATaHoJIA.
duszunonoruueckoe naecu-
CTBUE METaHoJIa "
ATaHOJa Ha OpTraHu3M
YyeJoBeKa.
JleMoHCTpanuu. 8.
OkuciieHue »dTaHoJa B
aJbJETUI.
JlabopaTopHbId  ONIBIT
4. CBoiicTBa
3THJIOBOTO CIUPTA

XapakTepu3oBaTh
NPOMBIIIJICHHBIE U
nabopaTopHbIE
CITOCOOBI MOJTyYEHUS
CIIUPTOB.

[IpuBOIUTH
IpUMEPHI
XUMHYECKHAX
peaKkuuu,
PaCKpBIBAIOIIUX
XapakTepHbIe
CBONMCTBA CIIUPTOB C
IIEJIBIO ux
UJICHTU(PUKAIUN |
00BsACHECHHUS

oOylacTu
NPUMEHEHHUS.
Hcnonp30BaTh 3HAHUS
0 COCTaBe, CTPOCHUHU U
XAMHAYCCKHX
CBOWMCTBaX  CIHPTOB
JUTSE 0e30I1acHOTO
MPUMEHECHUS B
MPAKTUYECKON nesi-
TEIHLHOCTH.
JleMoHCTpHUPOBATH
IMMOHUMAaHUe
TOKCHUYECKOTO
JIeVCTBUSI MeETaHoJia
" sTaHoja Ha
OpraHM3M.
Hab6mronats
JNE€MOHCTPpUPYEMbIEC U
CaMOCTOSITCIILHO
MPOBOJIUMBIC OIBITHI.
HUccnenoBath
CBOMCTBA
OJTHOQTOMHBIX CITHP-
TOB.

HaOmnronars 51
ONHKCHLIBATH

XHAMHUYECKHE peak-
MU C [OMOIIBIO

POAHOIO A3bIKAa H




JA3bIKa XUMHUH.

JleMoHCTpUPOBATH
3HAHUE TIpaBUII
0e30macHoOro
oOpartieHus c
C€IKUMHU, TOPIOYHMU
U TOKCHUYHBIMHA
BEI[ECTBAMU,

cpeacTBaMu OBITOBOM
XUMHH.
Cobmronate mpaBuia

U MOJIB30BATHCS
npueMamu
O0e3omacHO PabOThI
npu pabote C
XUMUYECKUMHU
BEIIECTBAMU u
1a00paToOpHBIM
000pyI0OBaHUEM
16 MHuoroat | DTUIEHTIUKOIb U | XapakTepu3oBaTh 4,5,7
OMHBIC TJUICPUH KakK | OTUJICHTTUKOJb U
CIIUPTHI | IPEACTABUTEIN MPEACb- | TIUICPUH o
HBIX MHOTOQTOMHBIX | COCTaBY, CTPOCHUIO
CIIUPTOB. [lonyuenue |u  duU3MYECKUM U
ATUJICHTIIUKOJIA XUMUYECKUM
OKHCJICHUEM STHJIEHA | CBOMCTBAM,
BOJIHBIM pPacTBOPOM | yCTaHABJIUBATh MPH-
nepMaHraHara Kajus. | YUHHO-
du3znuuecKkue CBOWCTBA. | CI€ACTBEHHBIE CBS3U
ATUJICHTIUKOJIA U | MEXIY JTAHHBIMU
TJTUIEpUHA. XUMUUYECKUE | XapaKTePUCTUKAMHU
CBOMCTBA MHOTO- | BEILIECTBA.
ATOMHBIX CIIUPTOB: | XapaKTEPHU30BaTh
peakiuu ¢  HaTPHEM, | CIOCOOBI MOYUCHUSI
raJOreHoOBOJIOPOIa- MH, | STUIICHTITUKOJIS.
a30THOU kucnoTou. | [IlpuBoauts
Hutpornuuepun u ero | mpuMepsl
pas3noxKeHue. XUMHUYECKUX
KauecTBeHHas peakuus | peakuuu,
Ha MHOTOAQTOMHBIE | PACKPBIBAIOIIAX
CIIHPTHI u €e | XapaKkTepHbIE
IpUMEHEHUE TS | CBOMCTBA ATHU-
pacrmo3HaBaHus JICHTJIMKOJIS U
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rmgepruHa B COCTaBC
KOCMETHYCCKUX CPCIACTB.

[IpakTuueckoe
NPUMEHEHUE ATUJIEH-
TJUKOJISI W TIIMLEPUHA.
JlemoHCTpamuu. 9.
KauecTBeHHBIE peaknuu
Ha MHOTOATOMHBIE
CITUPTHI.

JlabopaTopHblii onbIT 5.
CaoiicTBa riiMuepuHa

TJUIepUHa C IeJIbI0
UX UICHTHU(DUKAIUU
U 00BICHEHHUS
o0jacTd TpUMEHe-
HUSL.

HUcnonawn3oBaTh
3HAHUS O COCTaBE,
CTPOCHUU U
XUMHYECKHX
CBOMCTBaAX
STUJICHTJIHUKOII U
rauIepuHa JUIS
0e30macHOro
NPUMEHCHUS B
IIPAKTUYECKOU
JICSITCIILHOCTH.
[IpoBoauTH
Ka4eCTBCHHBIC
pe€aKiuu Ha MHOTO-
ATOMHBIE CIIUPTHI.
[IpoBOoaUTH  OMBITHI
M0 pacho3HaBAHUIO
rauIepuHa B
COCTaBE  MHIIEBBIX
NPOAYKTOB U KOCMe-
TUYECKUX CPEJICTB.
HccnenoBath
CBOMCTBA
MHOT0aTOMHBIX
CIIUPTOB.
Hab6mronats
JTE€MOHCTPUPYEMBbIC U
CaMOCTOSITCIILHO
MPOBOJIUMBIEC
OMBITHI.

Hab6monats 51
ONHKCHLIBATH
XHUMUYECKHE  peak-
UM C  ITOMOIIBIO
pOJHOTO s3bIKAa U
SI3bIKa XHUMHUH.
JleMoHCTpHUPOBATH
3HaHUE MIPaBUII
0e30ImacHOTO
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oOparteHus c
€IKUMHU, TOPIOYUMHU
U TOKCHUYHBIMH
BEIIECTBAMU,
CpelicCTBaMH
OBITOBOM XHMMMH.
Cob6nronats npaBuiia

U MOJIb30BaThCS
npueMamMu
O0e3omacHOl paboThI
npu pabote C
XUMUYECKUMH
BEIIECTBAMU u
1ab0paTOpPHBIM
000pyI0BaHUEM
17 denomn denHo. Crtpoenue | XapaKTepu3oBaTh 4,5,7
MOJIEKYJIbI dbeHona. | peHoON 1O COCTaBy,
@u3nyeckue CBOWCTBA | CTPOCHHUIO u
¢denomna. B3aumHoe | puznueckum u
BIUSHUE  aTOMOB B | XUMHYECKUM  CBOW-
MOJIEKYJIE dbeHona. | cTBam,
XUMHYECKUE CBOMCTBA: | yCTAaHABIUBATH
B3aMMO/JICHCTBUE C | MPUYUHHO-
HAaTPUEM,TUJIPOKCUAOM | CIIEJICTBEH- HbIE
HaTPU,0pPOMOM, CBSI3U MEXKIY
pa30aBiIeHHOM a30THOM | JaHHBIMU
KUCIIOTOM. XapaKTePUCTUKAMU
Denonogopmanvoecuon | BEUIECTBA.
as cmona. | llpuBoauTh mpumepbl
KauecTBeHHBIC pEaKIMU | XHMHYCCKUX
Ha ¢enon. IlpumeHenue | peakuuit,
¢enomna. TOKCMYHOCTH | PACKPBHIBAIOIIUX
¢denona. JleMoHCTpanuu. | XapaKTepHbIE
10. PactBopumocTts | cBOMicTBa (heHosa C
dbeHosa B BOAE TPH | LIETbIO ux
OOBIYHON TeMmeparype | UACHTU(DUKAIUU |
u npu HarpeBanuu. l1. | oObsicHeHUs obyactu
[Tonyuenue  ¢deHonsATa | IPUMEHECHUS.
Hatpusa. 12. Ocaxpaenue | Mcmoyib30BaTh
dbeHona w3 pacTBOpa |3HAHUA O COCTaBe,
dbeHonsAiTa HATPpUA TMOJ | CTPOCHHUU u
JNEUCTBUEM YTJEKHUCIIOTO | XHMHYECKUX
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raza.13. KadyecTBeHHBIE
peakuuu Ha GheHo

cBoiictBax  (eHona
TS 0e3o0macHOTO
NPUMEHCHUS B
NpaKTUUYECKOU  Jie-
SITEILHOCTH.
HaOmxronats
JIEMOHCTPUPYE

MBI OTIBITHI.
Hab6aronaTh
Ka4eCTBCHHYIO
peaKIuio Ha
dbenom.

HaOmxronats 51
OTIHCHIBATH
XHUMUYECKHE peak-
UM C TIOMOIIBIO
pPOJHOTO sI3BIKA W
SI3BIKA XUMHHU.
JleMoHCcTpHUpPOBAaThH
3HAHUE TIpaBUII
0€301acHOT0
oOpaieHus Cc
€IKUMHU, TOPIOYUMU
u TOKCHUYHBIMH
BEI[CCTBAMHU,
cpeacTBaMU OBITOBOM
XUMHUHU

18 Anpnern | Anpneruabpl M KETOHBI. | Ha3eIBaTh 5,7,8
JTBI u | KapboHunpHas U | aJIbJAETHIBI u
KETOHBI albJeTUHasl  TPYIIbI. | KETOHBI 10

Homenknarypa anb- | MEXXIYHAPOIHOU
JNEeTUJ0B U  KETOHOB. | HOMEHKJIAType.
MeTtanaib 3anuceIBaTh
(bopmanbpaerun) u | GopmMyibl U30MEPOB
TaHalb (aleTaldblerun) | u TOMOJIOTOB
Kak NpEeACTABUTENU | ATbJIETUIOB n
npeaeabHbIX KETOHOB, HAa3bIBaTh
albJIerugoB. AIIETOH KaK | UX.

MpEJICTaBUTEIb KETOHOB. | XapaKTEepU30BaTh
dusnueckne  CBOMNMCTBA | aJIbICTHUIBI u
anpJETUA0B U KETOHOB. | KETOHBI MO COCTaBY,
XUMUYECKUE CTPOECHUIO 51
cBOMCTBa(peakus bu3n4YeCcKuM 51
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OKHCJIICHUA B KHCIIOTY H

BOCCTaHOBJICHUSI B
cnupt). KadecTBeHHBIC
peaxknuu Ha
aTBJICTUIHYI0  TPYIIILY
(peakmust «cepedopsHOro
3epKaay,

B3aMMOJICUCTBUE c

ruapokcuaom menu (II))
U HUX TPUMCHEHHE IS
oOHapyKeHUS
MpEACTbHBIX aJbJICTUIOB
B MPOMBIILIEHHBIX
CTOYHBIX BOJIaX.
TOKkCUYHOCTD
anpnerunoB. I[lomyuenue
aJbJIETUJIOB U KETOHOB.
[Ipumenenue
dbopmanpaeruga
,alleTajbpJierujla 1 arte-
TOHA.

JleMoHCTpanumu. 14.
Peakmust «cepeOpsiHOTO
3epKana»

XUMHYECKUM
CBOMCTBAM,
yCTaHaBJIMBATh
NpUYHH- HO-
CIICICTBEHHBIEC CBI3U
MEXy JaHHBIMU Xa-
paKTepUCTUKAMHU
BEIIlECTBA.
O060011aTh 3HAHUS U
JieJaTh BBIBOJBI O
3aKOHOMEPHOCTSX
U3MECHCHUM CBOMCTB
B TOMOJIOTHYECKOM
Py anblIeTuJIoB U
KETOHOB.
XapakTepu3oBaTh
IPOMBIIIJICHHBIE |
1abopaTopHbIE
CIOCOOBI MOTYyYEeHUS
alIbICTUIOB U Ke-
TOHOB.

[IpuBoauTh
IpUMEPHI
XUMHUYECKUX
peakuuu,
PaCKpPBIBAIOIIUX
XapaKTepHbIS
CBOMCTBA ajb-
JIETHJ0B W KETOHOB
c 1IEJIBIO UX
UJICHTUPUKAIIUUT |
0O0BSACHEHHS
obOnactun
IPUMEHCHHS.
Hcnons3oBaTh
3HAHUS O COCTaBe,
CTPOCHUH 51
XUMHUYECKUX
CBOMCTBaAX
alILJICTUJIOB U Ke-
TOHOB IS
0e30ImacHOTO
IPUMEHECHHUS B IIpaK-
TUYECKOU
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ACATCIBHOCTHU.

19 Kap6ono KapOokcunbHast | Ha3piBath 5,7
BbIC rpynna. Homenknatypa | kapOOHOBBIE
KUCIIOTBl | OJJTHOOCHOBHBIX KUCIIOTHI no

KapOOHOBBIX KHUCJIOT. | MEXKAYHapOJHOU
du3nyecKkue CBOWCTBA | HOMEHKJATYpE.
KapOOHOBBIX KUCJIOT. | XapaKTepu3oBaTh
MypaBbuHasT M YyKCycC- | KApOOHOBBIE

Has KHCIIOTHI KaK | KUCJOTHI MO COCTaRBy,
NpeCTaBUTEIHN CTPOECHHUIO u
npeieabHbIX buzndecKkum
OJHOOCHOBHBIX CBOICTBaM,
KapOOHOBBIX KHUCJIOT. | yCTAHaBIMBATh
[IpencraBnenue 00 | IpUYUHHO-
apOMaTHUUYECKUX CJIEJICTBEHHBIE CBSI3U
(6enzoiiHan), MEXTY JTaHHBIMU
HenpeeIbHbIX XapaKTepPUCTUKAMU
(akpuJIOBasi,0JICMHOBAA), | BEIECTBA.
TUKapOOHOBBIX O0o0mary 3HaHUA U
(mmaBeeBas). nenaTb BBIBOJABI O
TUIPOKCUKAPOOHOBBIX 3aKOHOMEPHOCTAX
(MoJiouHasi, JHUMOHHAs) | UBMEHEHUM CBOMCTB
U BBICIIUX KapOOHOBBIX |B  TOMOJOTHYECKOM
(manbMUTHUHOBAS U |psaay  KapOOHOBBIX
CTeapuHOBasl, KHUCIIOT.

OJIEMHOBAS )KUCIIOTAX. MonenupoBaTh
[Tonyuenue kapOOHOBBIX | CTPOCHHE U3Y4aEMBbIX
KUCJOT (oxkucieHuEe | BELIECTB
aJbJIETUIOB, TIEPBUYHBIX

CIIUPTOB, TOMOJIOTOB

O6ensona). Cneuuduue-

CKHUe CIIOCOOBI

MOJyYEeHUS MYPaBbUHOMU

U YKCYCHOM KHCJIOT

20 Xumuuye | XMMHYECKHE CBOWCTBa | XapakTepHu30BaTh 4,5,7
CKUE (Ha TpuMepe YKCYCHOH | KapOOHOBHIE
CBOMCTB | KUCJIOTBI): PEAKIUU C | KUCIOTHI o
a U | METajJjJaMHu, OCHOBHBIMHU | COCTaBYy, CTPOCHHIO,
NpUMEHE | OKCHUJIaMH, OCHOBAHUSIMHU | PU3UIECKUM u
HUE u COJISIMU KaK | XUMHYECKUM
KapOOHO | MOATBEPKACHUE CBOMCTBAaM,

BBIX CXOJICTBA C | yCTaHaBJIMBATh
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KHCJIOT

HCOPraHN4YCCKHUMU

KUCIIOTAMHU, peakius
sTrepudu- KauuM  Kak
croco6 NOJTy4YeHUS
CIIOKHBIX s3¢upos,

rajJoreHupo- BaHUE IO
anbda-yriepogHoMy
aToMy. [IpumeHnenne
MYpPaBbHHOUW, YKCYCHOMU
n OEH30MHOM  KHCIOT.
JlabopaTopHbIii  ONBIT
6. CpoiicTBa yKcycHOil
KHCJIOTBI.
JlabopaTopHbId  ONBIT
7. CBolicTBa O€H30MHOM
KHCJIOTHI

NpUYHH- HO-
CIICICTBEHHBIEC CBSI3U
MEXy JaHHBIMU Xa-
paKkTepUCTUKAMU
BEIIECTBA.
XapakTepu3oBaTh
NPOMBIIIJICHHBIE U
nabopaTopHBIC
CMOCOOBI TOTyYEeHUS
KapOOHOBBIX
KHCJIOT.

[IpuBoauTH
PUMEPBI
XUMHYECKHUX
peakuui,
PaCKpPBIBAIOII; UX
XapaKTepHbIe
CBOMCTBA Kap-
OOHOBBIX KMCIOT C
IICJIBIO nX
UJICHTUPUKAIUN U
00BSICHECHHUSA
obOnactun
NPUMEHEHUS.
Hcnons3oBaTh
3HAHUSI O COCTaBe,
CTPOCHUU u
XUMUYECKUX
CBOMCTBaAX
KapOOHOBBIX KHCIOT
TSt 0€e30I1acHOTO
NpUMEHCHUS B
MPaKTUYECKOMN
JNESITCIILHOCTH.
[IpoBOAUTH  OMBITHI
0 pacrno3HaBaHUIO
YKCYCHOW KHCJOTBI
B COCTaBE ITHIII;CBBIX
NpPOAYKTOB n
KOCMETHUYECKHUX
CpEICTB.
HccnenoBath
CBOMCTBA
KapOOHOBBIX
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kuciot. HabGmronath
CaMOCTOSTEIIBLHO
MIPOBOJIMMBIEC
OIBITHI.
HaOmxronats 5
ONHKCHLIBATH
XUMUYECKHE peak-
IIMA C TOMOIIBIO
POMHOTO S3BIKA U
SI3BbIKa XMMHHU.
JleMOHCTpUpPOBaTh
3HAHUE MpaBUII
0e30macHoOro
oOpartieHus c
€JIKUMH, TOPIOYUMH
" TOKCUYHBIMH
BCIICCTBAMU,
cpeAcTBaMHU
OBITOBOM XHMMHH.
CoOmronaTh
paBuia u
I10J1b30BaThCS
npueMaMu
O0e3omacHoi paboThI
npu  paborte C
XUMHUYECKUMU
BEIICCTBAMU 51
1a00paTOpPHBIM
000pyI0OBaHUEM

21

Cnoxxabie
3(upsI

CnoxHble aupsl.
Crnoxnele 3Qupbl Kak
MPOAYKTHI B3aUMO-
NecTBUS  KapOOHOBBIX
KUCJIIOT CO CHHUPTaMH.
Homenknartypa

CIIOKHBIX 3¢upos.
I'maponus CJIOKHBIX
a¢pupon. IlpuMeHeHHE

CIOXHBIX 2(PUpPOB B Me-

IUIIMHE, IIAIIEBONM U
napgroMepHOU
MPOMBIIIICHHOCTH.

B MOJIy4eHU U

Has3rsiBaTh CIOXHBIE

3¢upsl o
MEXIYHApPOIHOU
HOMEHKJIAType.
XapakTepu3oBaTh
CJIOXHbIE 3PUPBI O
COCTaBy, CTPOCHUIO
U (dusnyeckuM U
XUMUYECKUM
CBOMCTBaM,
yCTaHaBJINUBATh
NPUYUHHO-CIEN-
CTBEHHBIE CBSI3U
MEXAY JAHHBIMU

45,7
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IMOJIMMECPHBIX Ma-

TCPpHUAJIOB.

JlaGopaTtopHbiii onbIT 8.

I'uapoaus acnupuHa

XapaKTepUCTUKAMU
BCIIICCTBA.
[TpuBOIUTH
IPUMEPHI
XUMUYECKUX
peakuuu,
PaCKpPBIBAIOIITAX
XapakTepHbIC
CBOMCTBACJIOKHBIX
3QUpOB C LEIbI0 UX
UICHTUQUKAIUU |
00BsACHEHHS
oOylacTu
NPUMEHEHUS.
HaGaronats
CaMOCTOSITCIILHO
MPOBOJIMMBIEC
OITBITHI.

HaOmnronats u
OIMCHIBATH
XUMHUYECKHE
IMA C IOMOIIBIO
pPOMHOTO S3BIKA W
SI3bIKa XMMHHU.
JleMOHCTpUpPOBaTh
3HAHUEC paBHII
0e301macHOro
oOparteHus Cc
€JIKUMH, TOPIOYNMH U
TOKCHYHBIMH
BCIICCTBAMU,
cpeacTBaMu OBITOBOM
XHUMUH.

CoOnroath mpaBuia
" 10JIb30BAThCS
npreMamMu
O0e3zonacHOil  pabOTHI
pH

paboTe ¢ XHUMHYe-
CKHMH BEIIECTBAMH H
71a60paTOPHBIM
o0opyaoBaHUEM

peax-

22

Kupsi

Kupsi

KakK

XapakTepus3oBaTh

4,5,7,8
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CIIOXKHBIEIHUPHI

FJIULEPUHA U BBICHIUX
KapOOHOBBIX KHCJOT.
PacTtutenpHbIC u
)KUBOTHBIC  KHUPBI, UX
COCTaB, pasjiuuve B
CBOMCTBAaX.
I'maporenunsanus Xupos,
COCTOSIIIIUX M3 OCTaTKOB
HENPEIEIbHBIX  KHUCIOT.
Pacno3naBanue

PacCTUTEIBHBIX XUPOB Ha
OCHOBaHMHM HX HeEmpe-
JEIIBHOTO XapakTepa.
I'maponus UJIN
OMBLIICHHE KHUPOB Kak
CIoCOo0 MPOMBIIIIEHHOTO

MOJIyYEHHUS CoJIer
BBICIIMX KapOOHO BBIX
KHCJIIOT. [Ipumenenue

KHUpoB. OyHKIUN KUPOB
B opraHu3Me. Mbpuia Kax

0COOEHHOCTH
CBOWCTB JKHMPOB Ha
OCHOBE MX CTPOCHHS.
XapaxkTepu3oBaTh
oOactu
NPUMEHECHUS KUPOB
U UX
OMOJIOTUYECKYIO
pOJIib.

[IpoBOAUTH  OMBITHI
0 pacno3HaBaHUIO
HETpeAeIbHbBIX
KUPOB B COCTaBe
MUIIEBBIX TPOJTYKTOB
u KOCMETHYECKHUX
CpEICTB

COJIN BBICIIINX
KapOOHOBBIX KHUCJIOT.
Moromue CBOICTBA
MbLIIa
23 10 | VYraesox | YriueBoubl. Knaccuduuuposars | 4,578

Bl. Knaccudukanms YIJIE€BO/IBI.

I'mroko3a | yrnmeBogoB. Haxoxaenue | Xapakrepu3oBaTh
yrJI€BOJOB B MPUPOAE. | YIIIEBOIbI o
OyHKIUHA YTJIEBOJAOB B | COCTaBy, CTPOCHHUIO
PaCTUTEIIBHBIX u| U (PU3NIECKUM U
KUBOTHBIX OpraHu3Max. | XMMHUUYECKUM CBOU-
doTtocunTe3. ['mrOKO3a | CcTBaM,
KaK MPEJICTABUTEND | YCTAHABIMBATH
MOHOCaxapHuao0B. MPUYUHHO-
du3nuecKkue CBONCTBA CJICICTBEHHBIE CBA3U
TJII0KO3bI. ['JII0KO3a Kak | MEXIy JaHHBIMU
albJAETUAOCIUPT: XapaKTepUCTUKAMHU
pE€aKIuMu C TUAPOKCUJIOM | BEUIECTBA.
meau (II) u ammuaunsim | [IpuBOIUTH
pacTBOpOM OKCHUJla | IPUMEPHI
cepebpa (I). XUMUYECKUX
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bpoxenue TJIFOKO3bI
(MOJIOUHOKHUCTIOE u
CHUpPTOBOE). 3HAYEHUE U
NPUMEHEHUE TJOKO3BbI.
JdemoHcTpanmnu. 15.
Oxucnenue TJFOKO3bI
ruapokcuaom meau (11).
JlabopaTopHbiii onbIT 9.
CBoiicTBA III0KO3bI

peakuuu,
PAaCKpBIBAIOLINX
XapakTepHbIE
CBOMCTBa yTIJI€BOJOB
C IIEJIBIO ux

UJICHTUPUKAIUU U
00BsCHEHHS 00JIaCTH
IPUMEHECHHS.
XapakTepu3oBaTh
CBOMCTBA  TJIIOKO3BI
KaKk  BeIecTBa C
JIBOMCTBECHHOU
byHKIIHEH
(abAEruI0CIUpPTA).
XapakTepu3oBaTh
OHOJIOTHYECKYIO
pPOJIb YII€BOJIOB.
[IpoBOAUTE  ONBITHI
0 Ppacmo3HaBAHUIO
TJIOKO3BI B COCTaBe
IMUIIEBBIX
MPOIYKTOB u
KOCMETHYECKHUX
CpPEJCTB.
HccnenoBath
CBOMCTBAa TJIIOKO3HI.
[IpoBoaUTH
Ka4eCTBEHHBIC
peakuuu Ha
TJII0KO3Y.
HaOmnronarts u
OITMCHIBATH
XAUMUYECKHE  peakK-
IMA C IIOMOIIBIO
POMHOTO sA3BIKA U
SI3bIKa XUMHHU.
Cobnronate nmpaBuiia

u M0JIb30BaThCS
npueMaMu
O0e3omacHOl pabOTHI
npu pabote C
XUMHYECKUMHU
BEIIIECTBAMHU u
71a00paTOPHBIM
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000pyZI0OBaHUEM

24 11 | Caxapo3 |Caxapo3a Kkak TIpel- | XapaKTepu30BaTh 45,78
a. CTaBUTEJIb AUCAXAPUIOB. | YIIEBOIBI o
I'maponus caxaposbl. | COCTaBy, CTPOCHHIO
CmoiicTBa U IpUMCHEHHE | U (QUBUYECKHUM U
caxapo3ssl XUMHUYECKHUM  CBOM-
CTBaM,
yCTaHaBINBATh
MPUYNHHO-
CIICJICTBCH- HBIC
CBSI3H MEX Y
JTaHHBIMHU
XapaKTepUCTUKAMHU
BEIIECTBA.
[IpuBOIUTH
pUMEpPHI
XUMHUYECKUX
peakuuu,
PacCKpPBIBAOIITAX
XapaKkTepHbIC
CBOMCTBa YIJEBOJOB
C IIEJTBIO 1704
uJIeHTUu(PUKaUu U
00BsicHeHUs 00JIacTH
MPUMEHEHHUS.
XapakTepu3oBaTh
OHOJIOTHYECKYIO
pOJb YTIIE€BOIOB
25 12 | Ilomucax | I[lommcaxapumsl. XapakTepu3oBaTh 4,5,7
10079103 Kpaxman, memriono3a # | yriaeBOIbI o
TJTUKOTEH KaK | COCTaBy, CTPOCHHIO
PEICTaBUTEITN U (U3HYECKUM W
MOJIUCAXAPUIOB. XAMHUYECKHUM CBOI-
Kpaxman, uennromno3a u | cTBaMm,
TJTUKOTEH KaK | yCTaHAaBIMBATh
OmoNornuecKue MPUYUHHO-
MOJIUMEPHI, UX | CJIEJICTBEH- HBIC
CTpoeHUE. XHUMUUYECKHUE | CBA3H MEXIY
CBOMCTBAa Kpaxmajla W | TaHHBIMU
EJUTI003bl  (TUIPOIIN3, | XapaKTEPUCTUKAMU
Ka4eCTBEHHAsl peaKIUs C | BENeCTBa.
MOJ0M Ha kpaxmal u ee | [IpuBoauts
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NpUMEHEHUE s
oOHapyXeHUus Kpaxmala

B IIPOJAYKTaX IHUTAHUSA).
[Ipumenenue 51
ounosioruueckas pOJIb
MoJINCaXapHuao0B.

JleMmoHCcTpauMu. 16.

KauecTBeHHasds peaknus
Ha Kpaxmall

PUMEPHI
XUMHYECKUX
pEeaKkuuu,
pacKpbhIBalOIIUX Xa-
paKTepHBIE CBOMCTBA
YIJI€BOJIOB C IIEJbIO
UX HACHTUPUKALUU
U 00BSICHEHUS
obnactu pu-
MEHEHHS.
XapakTepu3oBaTh
OMOJIOTUYECKYIO
pPOJIb YIJI€BOJIOB.
[IpoBOAUTE  OMBITHI
0 pacmo3HaBaHUIO
Kpaxmajla B COCTaBe
MUIIEBBIX MPOJTYKTOB
" KOCMETUYCCKHUX
cpeactB. HaGnronaTh

JEMOHCTPUPYEMBbIE
OIIBITEHL.
HaOnronarts 5
ONHKCHIBATH
XAUMUYECKHE  peak-
IUH C IIOMOIIBIO
pOJHOIO sI3BIKA |

A3bIKaA XUMHUHU

26

13

AMUWHBI.

Amunbl. CtpoeHue u
CBOMCTBA aMUHOB.
AMUHBI KaK oOpraHuye-
CKHE OCHOBAHHMSI.
OcoO6eHHOCTH aHWJIMHA U
ero XUMHUYECKHUE
CBOICTBa

(B3amMogeicTBre c
COJITHOW  KHCJIOTOM |
OpoMHOI BOJIOM).
Peakuuss ropenuss amu-
HOB. [Tonyuenue
aMHUHOB. [Tonyuenue

aHWJIMHA no peakuuu H.
H. 3ununa. [Ipumenenue
AMHUHOB.

XapakTepu3oBaTh
aMUHBI TIO COCTaBy,
CTPOCHHUIO u
buznyecKkum u
XUMHUYECKUM  CBOW-
CTBaM,
yCTaHaBJIMBATh
NPUYHUHHO-
CJIEJICTBEH-
CBS3U
JaHHBIMU
XapaKTepUCTUKAMHU
BEILIECTBA.
[IpuBOoauTH pUMEPHI
XAUMUYECKUX
pEaKUMN.

HbIE
MEXKAY

4,57
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JleMoHCcTpaumu. 17. | pacKpbIBaOIINX
Peakuuss  aHunuHa ¢ | XapaKTepHBIE
OpoMHOI BOIOM CBOMCTBA aMHHOB C
HeNbl0  OOBSICHEHUS
obnactTu  TpUMEHE-
HUSL.
XapakTepu3oBaTh
CIOCOOBI TOJYyYECHUS
AMHUHOB.
Hab6nronate
JEMOHCTPUPYEMBIE
onbIThl. HaGmrogate u
OMHCHIBATD
XUMUYECKUE pEeaKIuu
C TOMOIIBK POJHOTO
S3bIKA U SI3bIKA XUMUU
27 14 | AMUHOK | AMHUHOKHCIOTHI. XapakTepu3oBaTh 45,7
HCJIOTHI Cocran U | aMHHOKHCJIOTBI  TIO
HOMEHKJaTypa COCTaBy, CTPOCHUIO
AMUHOKUCIIOT. u  (Qusnueckum u
['munys, aJaHWH, | XUMHYECKUM
BaJIWH, IIUCTe- WH, |CBOWCTBaM,
CepuH U (QpeHUJIaJaHUH | YCTaHABIUBATH
KaK NPEACTABUTEIN | IPUUMHHO-CIE/T-
MPUPOTHBIX CTBEHHBIE CBSI3U
AMHUHOKHUCJIOT. MEXIY JaHHBIMH
dusznuecKkue CBOMCTBA XapaKTEepUCTUKAMHU
AMHUHOKHCIIOT. AMHU- BEIIECTBA.
HOKHCJIOTHI Kak [TpuBOIUTH
aMmdoTepHbIe NpUMEPHI
OpPraHuYecKue XUMHUYECKUX
COECIMHEHUS (B3a- | peakuui,
UMoJieicTBHE C | pacKphIBaIOIIUX
nies0uYaMu U | XapakTepHbIC
KUCJIOTAMHU). CBOMCTBaA aMu-
[TenTuanas CBSI3b. HOKHMCJIOT C LEJbIO
OO0pazoBaHue UX UICHTH(UKAIIUN
MOJUTENTHIOB. u 00BsICHEHUS
OOnapyxenue O€lKOB | oOiacTu
c MOMOIIBIO | MPUMEHEHHUS.
Ka4eCTBEHHBIX XapakTepu3oBaTh
(IUBETHBIX)  pEaKIuil. AMHUHOKHUCIIOTBHI  KaK
buonorunueckoe 3Ha- | amdoTepHbie
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YeHue anpda- | opraHUYECKHUe
AMHUHOKHUCIIOT. COEIMHEHUS.
OO6nactu mnpuMeHeHus | XapaKTepH30BaTh
AMHUHOKHUCIIOT. OMOJIOTUYECKYIO
JleMoHCcTpauMu. 18. | poab aMUHOKHUCIIOT.
Konnexkuus Habntonate
AMUHOKHUCIIOT. 19. JEMOHCTPUPYEMBIE
Jloxa3aTeabCTBO onbITEl. HaOmonarts
HAJTMY S byHKIIMO- | | OTIUCHIBATH
HAJIBHBIX TPyNIl B | XHMHYECKHE  peak-
pacTBopax UM C [OMOIIBIO
AMUHOKUCIIOT pOIHOTO fA3bIKA U
A3bIKa XUMHU
28 15 | benku benku kak mpupomHbie | XapaKTepHU30BaTh 4,5,7,8
ouononumepsl. CocTaB U | OeNKu Kak
CTpOEHHE O€JKOB. | MOJIUTIEITHUIBI.
[lepBuunasi, BTOpUUHAasd, | Micrionb30BaTh
TPpETUYHAS M YETBEPTHY- | 3HAHUS O CTPOCHUHU
Has CTPYKTypbl Oenka. |u BKHEUITNX
XUMHYECKUE CBOMCTBA | XUMHUYECKHUX
OEJKOB: TUIPOJIU3, | CBOMCTBAX  OEJIKOB.
NeHaTypalus, TopeHue. | XapaKTepus3oBaTh
buonorunueckue byHkuu, ob61acTu
byHKIIUN OEJKOB. | MPUMEHEHUSI OENKOB
[IpeBpamenuss  OENKOB | U ux
MUIIA B OpraHU3Me. OHOJIOTHYECKYIO
JdemoHcTpaumnm. 20. | poJib. I[IpoBOaUTH
PactBOpeHue Y | KAUYECTBECHHBIC
OCaxkJieHHe OEJIKOB. peakiuu Ha OenKu.
21. [{BeTHBIE peakuuu | [IpoBoauTs  ONBITHI
OENKOB. 0 Pacro3HaBaAHUIO
22. ['lopenue NTUYBETO | OEIKOB B  COCTaBe
nepa U MEPCTIHOW HUTH. | MTUIIEBBIX
JlaGopaTopHblii  ONBIT | IPOAYKTOB u
10. IIBeTHBbIe peaKUMH | KOCMETUUYECKUX
0eJIKOB CpEICTB.
Habmonate
JE€MOHCTPUPYEMBIE U
CaMOCTOATEIIBLHO
MPOBOJUMBIC
OTIBITHI.
HaOmnronars u
OTIUCHIBATH
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XUMHYECKHUE
U C TOMOIIBIO
pOAHOTO SI3BIKA W
S3bIKa XUMUH.
JleMOHCTpUpPOBATh
3HAHHE paBuUI
0e30MmacHOro
oOpameHus C
CIKUMH, TOPIOYHMH
1 TOKCHYHBIMH
BEIIIECTBAMMU,
CpeICTBAMH
OBITOBOM XHMUH.
Cobmro1aTh mpaBuia
U MOJI30BAThCS
npueMaMu
O6e3omacHoi pPaboOThI
npu pabote C
XUMHYECKUMHU
BEIIECTBAMHU U
1a00paTOPHBIM
000pyJI0BaHUEM

peax-

29

16

I'eneTnue
cKas
CBS3b
MEXKIY
KJlaccaMu
op-
raHu4ecK
nx
COCIMHEH
15074

Nnentuduranus
OpPraHMuYEeCKUX
coequHeHu. I'eHeTHue-
cKas CBSI3b MEXTY
KJacCaMH OPTaHUYECKUX
COCJIMHCHUH. Tunsl
XUMHUYECKUX PEaKIui B
OpPraHN4YECKON XUMHUU

CocTaBasTh
MOJICKYJIIPHBIE 51
CTPYKTYpHBIC
bopmyIbl
OpPraHUYECKUX
BEIIICCTB
HOCHUTEJIeH
uHbOpMaLIU 0
CTPOCHHHU BEIECTRBA,
€ro CBOMCTBaX WU
NPUHAJICKHOCTH K
OTIPENICIICHHOMY
KJIacCy COCJIMHEHUN.
OnuceIBaTh
FeHETHYECKUE CBSI3HU
MEXAy W3YYCHHBIMU
KJacCcaMHt
OpPraHUYECKHUX
COCJIMHCHUH.

KakK

5,7

30

17

KonTpo
JbHAas

KoHTponep 3HaHuii 10
teme «Kuciopoa- wu

OcyliiecTBasATh
MO3HABATEIbHYIO
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paboTta a30TCoJAepIKalIne pediekcuto B
No 2. | opraHuyeckue OTHOUIECHUH
«Kucno BEIIECTBA» COOCTBEHHBIX
pon- wu JOCTUXKECHUN B
a30TCO/I npolecce  peueHus
epiKa- y4eOHBIX u
e MO3HaBATEIbHBIX
OpTaHu- 3aaad
YeCKHe
Bellle-
CTBa»
Tema Ne4 BricokoMoliekynsipHbIe BelecTBa 4 yaca
31 1 Ananus [Tonatue o momumepax. | OnepupoBaTh 4,5
K/p Maxkpomoiiekyia, MOHATUSIMHU
[Tonumep | CTpyKTypHOE 3BEHO, | KXMOHOMEDP», «IIOJH-
BI CTETICHB Mep»,
MOJIMMEPHU3AIUH, MO- | «COTIOJIUMEPY,«CTPY
HOMep. ['oMomonamMepsl | KTypHOE 3BCHOY,
17§ COIOJIUMEPHI. | «CTETICHb
[Tonmumepwu3zanus U | MOJTUMEPHU3AIUNY,
MOJUKOHACHCAINS  KaK | «IOJIMMEPHU3AIIHUS,
METO/IbI MOJYYCHUS | «ITOJTUKOHICHCAIIUS»
MOJIMMEPOB XapakTepu3oBaTh
peakIuu
NOJUMEpU3aIUA |
MOJMKOHICH CAIlUH
Kak CIIOCOOBI
MOJTyYSHUS
BBICOKOMOJIEKYJISIPH
BIX COCIMHECHUMN
32 2 [Torumep | CoBpeMeHHBIE XapakTepu3oBaTh 4,578
HBIC MOJTMMEPHBIC Ma- | CBOMCTBa M3YYECHHBIX
Matepuan | tepuanbl. [lmacTmaccsl | mMOJTMMEPHBIX
BI (oM THUIIEH, MaTepHUaoB.
MOJUIPOTIUIICH,TOJIH - OnuceiBaTh
CTHPOJI, CBOMCTBa, CIIOCOOBI
MOJMBUHUIXIOPU/I, MOJTy4YeHUS u
nonudTUICHTEepedTaNaT) | MPUMEHCHUS
BosiokHa mnpupogHBIE, | U3YYCHHBIX

HUCKYCCTBEHHBIE
{eucko3a, aleTaTHoe

NOJMMEPHBIX MaTe-
pHUAJIOB.
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BOJIOKHO) u

[IpuBOoUTH IpUMEPHI

CUHTETHYECKHE (KAMpPOH, | MPAaKTUYECKOTO
HailJloH,  JaBCaH,ClaH- | UCMOJb30BaAHUSA
JeKC, Jaiikpa). | BBICOKOMOJIEKYJISIPH
Onactomeprl.  Kayudyk | bIx COCJIMHECHUN:
NPUPOJHBIA W CHUHTETHU- | IIACTMAacC.
yeckuii. Bynkanuzamus | HaGmogats
Kaydyka. PeswmHa  ® | IEMOHCTpUpPYEMBIE U
700HUT. JleMOHCTPALMHU. | CAMOCTOSATEIBHO
23. Konnexkuuu | npoBOAUMBIE OTIBITHI.
mIacTMacc, HaGnronate 51
3JaCTOMEPOB, BOJIOKOH. | OTUCHIBATH
24. ['opeHue | XumMuueckue  peak-
eJyJaoua. UM C  TOMOIIbBIO
JlabopaTopHbIii ONBIT | POAHOIO  sA3bIKA U
11. OTHOmIEeHMe | A3bIKA XUMHUHU.
CHHTETHYEeCKUX BOJO- | [[eMoHCTpUpOBaTh
KOH K  pacTBOpaM | 3HaHuE paBUII
KHUCJIOT M 1IeJ04ei 06e30macHOro
oOpaieHus c
€IKUMHU, TOPIYUMHU
U TOKCHYHBIMHU
BEIICCTBAMH,
CpelICTBaMH
OBITOBOM XUMUH.
CobunronaTe npaBuia
u MOJIb30BaTHCSA
npueMamu
O6e3omacHoi pPaboThHI
npu pabote C
XUMUYECKUMH
BEIIECTBAMU u
1a00paTOPHBIM
000py0BaHUEM
33 [Tpaktia | Pemenue [IpoBOIHUTH 4,5,7
eckas AKCIIEPUMEHTATbHBIX XUMHUYCCKUH
pabora 3aJla4 Ha pacIllO3HABAHUE | DKCTIEPUMEHT o
Ne 1. | mmactmacce pacro3HaBaHUIO
«Pacno3n IJ1acTMAacc.
aBaHHe HaOmnronars 51
rIacTMac OTIUCHIBATH
c» CaMOCTOSITEIIbHO

IIPOBOJUMBIC OIIBITHI
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C IMOMOIOBIO POAHOTO

A3bIKa U SI3bIKa
XUMUH.
JleMoHCTpUPOBAThH
3HAHUE MIpaBUII
0e30macHoOro
oOpameHus C
€IKUMHU, TOPIOYUMH
U TOKCUYHBIMU
BEIIECTBAMU,
CpelIcTBaMHu

OBITOBOM XHMMHUHM.
CobmromaTh mpaBuia
U MOJIB30BATHCS
npueMaMu
O6e3omacHoil paboOTHI
npu pabote C
XUMHYECKUMHU
BEIIlECTBaAaMHU U
1a00paTOPHBIM
000pyJ0BaHUEM

34

[IpakTu
eckas
pabora
Ne 2.
«Pacno3n
aBaHUE
BOJIOKOH

Pemenue
AKCIIEPUMEHTAIbHBIX

3aJad Ha pacCIIO3HABAHHUC

BOJIOKOH

[IpoBoauTh
XUMHUYCCKUHU
AKCIIEPUMEHT 10
pacmno3HaBaHUIO
BOJIOKOH.
HaOmnronars 51
ONHUCHIBATh
CaMOCTOSITEIILHO
MPOBOJUMBIE OIBITHI
C MOMOIIBIO POJHOTO

S3bIKa M SA3bIKA
XHUMHH.
JleMOHCTpUpOBaTh
3HAHUC MIpaBUII
06e30macHOro
oOpareHus c
€IKUMH, TOPHYUMU
U TOKCUYHBIMH
BEI[ECTBAMHU,
CpeACcTBaMH

OBITOBOI XWUMHMU.

45,7
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TemaTnyeckoe ruIaHupoBaHue Kypca «Xumus. bazoBbiil ypoBeHs. 11 kmace» u3

pacuera 1 4 B Hezero (Bcero 35 yacoB)

11 knace
KonunuectBo vacos
Ne i/mt Pa3znensl, Tembl [TpumepHas wim
Pabouas mporpamma
aBTOpPCKasi mporpamMma
1 TemaNel.BemecTBo 8 8
2 TemaNe2. Xumuueckue 9 9
peaxkuuu
3 TemaNe3.Heoprannuec 5 6
Kasi XUMUS
Tema Ne 4. HayuHbie
OCHOBBI
4 XUMHUYECKOTO 6 6
MPOU3BOJICTBA
5 TemaNe5S Xumus B 5 5
’KU3HU U O0IIECTBE
6 Pesepn 1 -
Bcero 35 34
No | Kon- | Tema OcHoOBHOE XapakTepucTuka OcHOBH
ypo | BO ypoOKa COJIepKaHue 10 | OCHOBHBIX BUJIOB | bI€
Ka | 4aco TeMam NEeSTEIPHOCTH YYCHHUKA | HAIlpaBil
B (Ha ypoBHE YYEOHBIX | €HUS
TEeUCTBUM ) BOCITUTA
TEJIbHOMN
NeSATeNbH
OCTH
TEMA 1. BEHIECTBO (8 uacoB)
T[T [AIONE, [ Crpocime nemecraa | HETEEATE I OORIGHATS | 57
BemiecTBa | B@KHEHIIHE MOHSTHS BCILICCTB HA OCHOBE

XUMMU: aToMm,
MOJIEKYJIa,0THOCUTEI
bHasl aTOMHas Macca,
OTHOCHUTEJIbHAs

MOJIEKYJISIpHAs

Macca, KOJHUYECTBO
BEIIECCTBA, MOJISIpHAS
macca BCILICCTBA.
IIpocTeie U cllO)KHBIE
BelecTBa. MeTtalbl
u HEMETAaJLIbI.

31
OQIIMX IPECTABICHUN
00 MX COCTaBE U
CTPOCHUH.

O0o0mare MOHSTHUSA
«aToM»,  «MOJIEKYJay,
«BEILIECTBO»
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Heoprannueckue wu
OpraHUYEeCKue

BellecTBa. BemectBa
MOJIEKYJISIPHOTO U

HEMOJIEKYJISIPHOTO

‘ CTPOCHWSI

;,TTCE\;);HHe CoBpeMeHHast (L()XOP%%LIII%TCI;( EI%H}ITI/DI 57
MOJIETTh CTPOCHMSI | DJIEMEHT,
aToma. flxpo aroma. gggf[%%%K(?I];?I:g%OH»,«BHG
ITIpOoTOHBL. KTpOHHAas

N 0QOJIOUKa» ,«ATCKTPOHH

HeiiTpoHsr. BIN CJIOW»,«JIEK-
N3oTombl.  ATOMHast gpoﬁlggﬁ % gHTgHB;;_«S'
opburains. s-,p-, d-, /- TaJIL» «db opé)mam)»
opoutamu. CtpoeHune OnmuchiBaTh
DJIEKTPOHHBIX AIIEKTPOHHOE CTPOCHHE
00oJ10ueK aToma. | aTOMa  C  IOMOUIBIO
DNeKTpOHHAs AIEKTPOHHOMN
KOH(pUTYparus KOH(UTYpaluu.
aroma. Ocnosnoe u | CpaBHUBATH
6030YCOeHHbLE AJIEKTPOHHOE CTPOEHUE
coCmosiHuss. amomos. | aTOMOB ~ MaJlbIX |
Knaccudukanus OOJIBIINX MEPUOJIOB
XUMHYCCKHUX
aJIeMeHTOB (S-, p-, O-
AIIEMEHTHI).
OcobenHoctu
CTpOEHUS
DHEPIeTHUSCKUX
ypoBHEH artomoB d-
HJIEMEHTOB

?HMquCKa nexkmponnaz 5 gfooB%?Il§§¥H%%H}¥gg§Mp- l

— npupooa Xumuyeckou | Has CBSI3bY,

CBA3U.
DIIEKTPOOTpHULIA-
TEJBLHOCT. Turnbl
XHMHUYECKOU
CBs3U(KOBaJIEHTHAS,
HMOHHAs,
MeTaJlJInyecKas).
KoBasieHTHass  cBsA3b
(HenonsipHast u
MoJIsIpHAst).
OOMeHHBIH u
JIOHOPHO-aK-

«KOBaJIEHTHAs
MOJISIPHAS CBSI3bY,
«UOHHAs CBI3bY,
«MeTaJUINYeCcKast
CBSI3b», «BOJIOPOJIHAS
CBSI3bY».

Konkperuszuposarb
MOHATHE «XUMMHYECKas
CBSI3bY.
Knaccuduimposarts
THUIIBI XUMHUYECKOU
CBA3U U OOBACHATL KX
MEXaHHU3MBI.
IIporno3uposars
BO3MOKHOCTbD
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eI TOPHBIN MPOTEKAHUS
MEXaHU3MBbI 0o0pa- | XUMHUYECKUX  peaKiui
30BaHUSA Ha OCHOBE 3HAHMU O THU-
KOBAJICHTHOM CBA3U. | IaX XMMHUYECKOU CBA3U
NoHHass  CBsI3b W | B MOJIEKYJIaX pE€arceHTOB
MEXaHU3M €€ |M HUX PEAKIMOHHOMN
oOpa3oBaHMUs. CIIOCOOHOCTH.
Mertammdeckas [Ipencka3biBath THUII
CBsI3b. BomopojiHas | XUMHYECKOU CBSI3H,
CBA3b 3Hag  (Qopmyny win
¢dbusznyeckue CBOMWCTBA
BemectBa  OOBICHATH
MPUPOJly U  CHOCOOBI
oOpa3zoBaHUsI
XUMHUYECKOU CBSI3U:
KOBAJIEHTHOM
(moNsIpHOIA,
HETOJISIPHOM), HWOHHOM,
METaJUINYEeCKOM, BOJO-
pOIHOM C [EJIBIO
OTIpEeICIICHUS
XHMHUYECKOU aK-
THUBHOCTH BEIIIECTB.
é“rperaTHH Kpucrammueckue u | O600IWATh MOHATHS 2,578
COCTOSIHUSL | amopghrble «KOBaJICHTHAs! HETOJISAP-
BCIICCTBA BEIIlECTBA. Tunel | Hast CBA3bY,
KPUCTAJITUYECKUX «KOBaJICHTHAs
pemeTok  (aToMHas, | OJISPHAs CBS3bY,
MOJIEKYJIsIpHAas, «MOHHAsI CBSI3bY,
WOHHAas, MeTaJlInye- | «MeTajuInyecKas
cKasi). 3aBUCHUMOCTh | CBSI3bY,

(bu3nYeCcKUX CBOICTB
BEILIECTBA OT THUINA
KPUCTALTNYECKOU
pemietku. [Ipuumne
MHOTrooOpas3usi  Be-
IIECTB

«BOJIOPOJTHAS CBSI3bY.
O0001aTE NOHSATHSI
«MOHHAS KPUCTAJITHYC-
CKasl peIieTKa,
«aToOMHas
KpHCTaJUTHYeCKas
perieTkay,
«MOJIEKYIISIpHAS
KpHUCTaJNTMYeCKast
perieTkay,
«MeTaJUIn4yecKas
KpHUCTaJTMYeCKast
PEIICTKAY.
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KoukpetusupoBarb
MOHSITUE KKPUCTAILIINYE-
CKasl petieTKay.

Knaccudumuponars
BEIECTBA B
COOTBETCTBHUM C TUIIAMU
KPUCTaJUTMYECKUX
PEILIETOK.
IIpenckaspiBaTh THUI
KPUCTAUINYECKOU  pe-

HIETKU, 3Has Gopmyiy
unu (pU3NYeCcKue CBOM-
CTBa BEIECTBA

&?}’%Sé‘ggﬁ [Tepuoauueckas JIeMOHCTPUPOBATH 2,57

g 1. | cucTeMa XMMHYECKHX | IOHUMaHUe

MeHe- snementos  JI[.  W. | dusuyeckoro cMeicna

eeBa Meneneena. [Tepuoguueckoro
Ilepuonuueckuin 3a- | 3akoHa /[. 1. Men-
KOH . . | neneeBa. Ha ocHOBe
MenpneneeBa. ®usu- | [lepuoguueckoro
YECKUI CMBICIT | 3aKOHA OOBSACHSTH
[Tepuoauyeckoro 3aBUCUMOCTH CBOMCTB
3aKOHa 1. N. | XUMHU4YECKHUX 3JIEMEHTOB
Menneneena. 1 00pa30BAHHBIX UMHU
[TpuuuHbI U | BEILIECTB OT
3aKOHOMEPHOCTH AIEKTPOHHOTO
W3MEHEHUSI CBOMCTB | CTPOEHHUS aTOMOB.
AJIEMEHTOB U MX | XapaKTepu30BaTh
COEIMHEHUN ITeprnonnueckyro
(BBICIIIUX OKCHJIOB H | CHCTEMY XUMHUYECKUX
TUAPOKCHUIIOB) 1o | anemenTos /J{. 1.
nepuosiaMm u rpymnmnam | MenjeneeBa kak
[Tepuoauueckoit rpaduyeckoe
CUCTEMBI (Ha | oToOpaxxeHue
npuMepe aiemMeHToB | [lepuoanueckoro
MaJlbIX TIEPHOJIOB H | 3aKOHA.
[JIaBHBIX moarpymnm). | OnuckIBaTh u
JemoHncTpauumu. 1. | xapakTepHu30BaTh
Pazmuunbie  GOpMEI | CTPYKTYPY TaOJHIIBI
ITepuonnueckoi «llepnognueckas
CUCTEMBI . | cuctemMa  XUMHUYECKUX
N.Menneneena 2JIEMEHTOB . n.

MenpaeneeBay.
CpaBHUBATH
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QJICKTPOHHOC CTPOCHHUC

aTOMOB AJIIEMEHTOB
MaJlbIX W OOJIBIIUX
MEePUOJIOB.
XapakTepu3oBaTrh poJib
BEJIUKOIO PYCCKOTO
XUMHKA 1. n.
MenpaeneeBa B
pa3BUTHH HAYKHU.
OOBSCHATH
3aKOHOMEPHOCTH
M3MEHEHUS CBOIICTB
AJIEMEHTOB,  IPOCTHIX
BEILECTB, BBICIIINX
OKCHJIOB u
TUAPOKCUJIOB B TPYIIIax
u nepuojiax
ITepuoanueckoit
CUCTEMBI
PactBopbl | PacTBOpBL. 8&%%%%%’?5 MOHATHA [ 5,/,5
PactBopumocTs «PAaCTBOPUMOCTBY.
MHACHIBATH MIPOIIECCHI,
TBEPAbIX BCUICCTB, MPOUCXOIAIINE IPU
’KHUIKOCTEH U rasoB B ggg{TCI?OPeHHH BCILCCTE B
Bojie. Hachimennsle, Habmonarsb
HEHACHIIIICHHbIE U | 1eMOHCTpHpYEMbIE
HICPCCRIICHHBIC OTBITHI Y OMHCHIBATH UX
pactBopbl.  [lonsTue | . OMOIIBIO  POJHOTO
0 KPU~ | g3pika 1 sA3bIKa XUMUK
CTaJUTOTHU IpaTax.
CriocoObl BeIpaKeHUS
KOHIIGHTpAIlUu  pac-
TBOpOB.  MaccoBas
JIOJIST  PACTBOPEHHOTO
BCIIECTBA
Jemonctpauuu. 2.
[Tomyuyenue 151
MePEKPUCTAIITA3AITIS
nonuaa cuHma (1)
(«30710TOM TOXKIB)
DnekTponu | DnekTposmtideckas | OnpeaensTs NOHITHS 5,7
TUYECKast | JUCCOIIMAIIMSI. (OQIEKTPOJIUTHI»,
JTUCCO- OnextposnuThl. OHBI | «HEATEKTPOIUTHIY,
AT (KaTHOHBI ¥ aHUOHBI). | KKATHOHBDY, «KAHUOHBD,

CrerneHnp

«CTCIICHb
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JIUCCOLIMALIA Y.
CunibHBIE U Ci1a0bIe

AIEKTPOJIUTHI,
O0COOCHHOCTH ux
JIACCOLIUALINH.
Onpenenenue
BAXHEHIIINX KJIACCOB
HEOPTaHUYECKUX
COCJIMHECHU I
(OKCHJIOB,  KHCIIOT,
OCHOBAaHUU M COJICH)
B CBET€  TEOpUHU
AIEKTPOTUTUICCKOM
JIACCOLIUALINY.
Hemonctpanuu. 4.
DNeKTpo-
MIPOBOTHOCTD
pPacTBOPOB AJIEK-
TPOJIUTOB. 5.
DIIEKTPOIUTHYECKAS
JIUCCOITHAITHS

YKCYCHOM KMCJIOTBI

JUCCOLUALIAN.
OnuceIBaTh MPOLIECCHI,
MIPOUCXOIAIINE TTPU
pPacTBOPEHUHU
AIEKTPOJIUTOB B BOJE.
DopMyJIMPOBATH
OCHOBHBIE MOJIOKECHUS
TEOpUH
AIEKTPOJUTUUECKOMN
JICCOLIUALIAH.
3anuchIBaTh YpaBHEHUS
AIEKTPOJUTUYECKOMN
IUCCOLMALINH.
HaGaronate
JEMOHCTPUPYEMBIE
OIIBITHI U ONMUCHIBATH UX
C MOMOUIBKO POIHOIO
A3bIKa U A3bIKa XUMUH -

KucnoTtHoc
Thb  CpEIBbL.
Nann-
KaTOpbI

Jucconuanys BOJbI.
Kucnotrnocts cpenbl
(KUCIIOTHAs, HEM-
TpaJibHas U
1IEJI0YHAs CPenia).
Bonopoansii
nokasarens. pH
pacTBopa Kak
MOKa3aTelb KUC-
JIOTHOCTH CPEJIbI.
WNHpukaTopsl
(YyHUBEpCaIbHBIH,
JAKMYC, METUIIOPAHK
u peHondranenn).
JemoncTpanuu. 6.
Onpenenenue
KHCJIOTHOCTHU CPEJIbI
C IOMOIIIBIO
YHUBEPCAIBHOTO
WHUKATOPA.
JlaGopaTopHBIil OMBIT
1. Bonopoaubiii

Onpenensite MOHATUA
«BOJOPOJIHBIN MOKA3a-
TEJIb», KUHJAUKATOP.
OnpenensTh
KHCJIOTHOCTD CPEJIbI C
TTOMOIIIBIO
WHJIMKATOPOB.
Hab6monate
JTEMOHCTPUPYEMBIE U
CaMOCTOSTEIBHO
MIPOBOJAUMBIE OTIBITHI.
HaGmronate u
OITMCHIBATH XUMHYCCKHE
peaKIuu ¢ TOMOIIBIO
POJIHOTO SI3bIKA U SI3bIKA
XAMUH.

JlesmaTh BBIBOJIBI 11O
pe3yabTaram
MPOBEICHHBIX
XUMHUYCSCKHUX OIBITOB.
JIeMOHCTpUPOBATH
3HaHUE MTPaBUII

45,7
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IIOKa3aTeCJIb

0e30macHoOro
oOpalleHus C €KUM,
TOPIOYUMH U TOKCHUY-
HBIMHU BEILIECTBAMH,
CpeAcTBaMu OBITOBOM
XUMUHU.

CobOmronare mpaBuia u
MOJIb30BaThCsl  MpUEMa-
MU Oe30macHOr padoThI
npu paboTe ¢ XUMHUYE-
CKMMHU BEIIECTBAMH U
nabopaTtopHbIM  000pYy-
JIOBaHUEM

TEMA 2. XUMUYECKHE PEAKLIUH (9 yacos)

9 XInecn | Y PaBHCHH | onspran macca, |
X PCAKIHUH | XUMHUYECKUX PEAKIU | «KOJTUIECTBO .
Y pacueThl BEIIIECTBAY», «MOJISIPHBIN
o H pacdCTbl II0O HHM. | 00BbEM razay.
HUM Pacuer MOJISAPHOM | [IpOBOIUTH pacyeTsl IO
MaCChI BCILIECTBA. | XUMHUYECKUM  YpaBHE-
Brruncnenus 1o | Huam.  Mcnonp3oBaTh
XUMHAYECKUM aJIrOPUTMBI TIPU pelIe-
YPaBHEHUSIM HUU 3a7a4
KOJIWYECTBa, 00OBEMA,
MAacChl BENIECTBA 10
KOJIMYECTBY, 00BEMY,
Macce peareHTOB WU
MPOAYKTOB pEaKIUU
10 Peakmyn Peakimu B pacTBopax | XapakTepru3oBaTh 5,7,8
VOHHOT'O AJIEKTPOJIUTOB. YCJIOBUS MPOTEKAHUS
oOMeHa Peakiiun noHHOTO peaKkunii B pacTBOpax

oOMeHa. YcioBus
MPOTEKAHUS PEAKIIUI
MOHHOTO OOMEHa.
JemoncTpauuu. 7.
[Ipumepsb! peakumii
MOHHOTO OOMEHa,
UIYIINX C
oOpa3zoBaHuEM
ocaJika, raza uiim
BObI JIabopaTopHbIit
onbIT 2. [Ipu3znaku
MPOTEKAHUST XUMHYE-
CKHUX PEaKIUH.
JlaGopaTopHBIil OMBIT

AIIEKTPOIUTOB 10
KOHIIA.

Haomronath
JIEMOHCTPUPYEMBIC U
CaMOCTOSTEIBLHO
MTPOBOJIUMBIE OTTBITHI.
HaGmronate u
OITMCHIBATH XUMUYECKUE
PEaKIMK C TTOMOIIIBIO
POJIHOTO sI3bIKA M SI3bIKA
XUMHH. JleaTh BRIBOIBI
o pe3yJbTaTam
MIPOBECHHBIX
XAMHAYECKHUX OIIBITOB.
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3. VYcnoBus
MPOTEKAHUS PEAKIUN
WOHHOTro oOMeHa

JleMOHCTpHPOBATh
3HaHWE TIPaBUI
6e30macHoOro
oOparteHus C €KUM,
TOPIOYMMH U TOKCHY-
HBIMH BEIIIECTBAMH,
cpeacTBaMu OBITOBOM
XUMUH.

CobOmronare mpaBuia u
MOJIb30BaThCsl  MpUEMa-
MU Oe30macHOr padoThI
npu paboTe ¢ XUMHUYe-
CKMMH BEIICCTBAMH H
71a00paTOPHBIM  000PY-
JTIOBaHUEM

11 ['mapomu3 | ['maponus colsien. IIpencka3piBaTh 5,7
cosen I'mpponus o pEaKIUIO Cpebl

KaTHOHY, 110 aHUOHY, | BOJHBIX paCTBOPOB

10 KAaTHOHY U COJIEH.

aHnony. Peakuus [IpuBOIUTH MpUMEPHI

Cpeabl BOJHBIX TUPOJIN3A COJIEH B TTO-

pPacTBOPOB COJIEH. BCEHEBHOM KU3HU

O6paTumslii 1 YEJI0BEKA.

HEOOpaTUMBI TH- Habmtonats

JPOJIU3 JEMOHCTPUPYEMBIE

coJieii.3HaueHue omeITEl. Habmronate u

TUJPOJIN3a B OTIMCHIBATh XUMHUYECKHUE

OMOJIOTUYECKUX PEAKLIHH C TOMOIIBIO

OOMEHHBIX POIHOTO SI3bIKA U SI3bIKA

rpoueccax. XUMMUH.

Hemonctpauuu. 8. | JlesaTs BBIBOABI MO

I'maponus conen pe3yJibTaTam
MPOBEJICHHBIX
XUMHYECKHX OTBITOB.
JleMOHCTpUpOBaTh
3HAHUE MpaBUII
0€301acHOro
oOpaleHusl ¢ eIKHMH,
TOPIOYMMH W TOKCHY-
HBIMU BEIIIECTBAMH,
cCpencTBaMu  OBITOBOM
XUMHHU

12 KauecTBen- | KauecTBeHHBIC Hcnons3oBath 3Hanue | 4.5,7
HbIE peakiuu.  [loHATHE | KAUECTBEHHBIX PEAKIUN
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peaKkiuu 00  aHaJTUTUYECKOW | HA UOHBI.
XUMUH. HaGaronate
JlaGopaTOpHBI OMBIT | CAMOCTOATEIHHO
4. KauecTBeHHbIE | TPOBOUMBIE OIIBITHI.
peakiuu Ha6mronats u
OMKCHIBATH XUMUYECKUE
PEaKIMH C TIOMOIIIBIO
POJTHOTO SI3BIKA U SI3bIKA
XUMUH.
Jlenath BBIBOJIBI 10
pe3ysbpTaTam
MIPOBEICHHBIX
XUMHUYECKUX OIBITOB.
JleMOHCTpUpOBaTh
3HAHHE MPABUII
0€e301acHOro
oOpallieHusI ¢ €IKUMH,
rOpPIOYMMHU U TOKCHY-
HBIMH BEIIECTBAMH,
cpeacTBaMu ObITOBOM
XUMUH.
CoOmroath mpaBWiia U
MOJIB30BAThCS  TIpHEMa-
MU Oe30macHOr paboThI
npu pabote ¢ XUMHU4e-
CKUMH BEIIECTBAMHU U
1abopaToOpHBIM  000pY-
JTIOBaHUEM
13 Oxuciuren | OKUCITHTETHHO- XapakTepu3oBarth 5,7
b BOCCTAHOBUTEJIHHBIE | OKHUCIIUTEILHO-
HO- peakuuu. [Iporieccsl | BOCCTaHOBUTEIbHBIC
BOCCTaHO OKHUCJICHHS H pEeaKInK Kak MPOIIEeCCHI,
BUTEILHBIC | BOCCTAHOBJICHHMSI. MIPU KOTOPBIX
peakuu Oxucnurens U HU3MCHSIOTCS CTETICHU
BOCCTAHOBUTEb. OKHCJICHHS aTOMOB.
Tunnuneie CocTaBisaTh ypaBHEHUS
OKHUCJTUTENI U BOC- OKHUCJTUTEIIbHO-BOCCTA-
CTAaHOBUTEIIH. HOBUTEJIBHBIX PEAKITUN
OxucnuTensHo- C TIOMOIIILI0 METO/Ia
BOCCTAHOBUTEJIBHBIC | DJIEKTPOHHOTO OajaHca.
peakuuu B nipupose, | [IpuBoauth nmpumepsl
MPOU3BOJICTBEHHBIX | OKHCJIMTEIbHO-BOCCTA-
mpolieccax u HOBUTEJIBHBIX PEAKITUN
KU3HEJICATCTLHOCTH | B IPUPOJIE, TPOU3BOJ-
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OpraHU3MOB.
JlaGopaTopHBIit OMBIT
5. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE
peakuuu

CTBEHHBIX IpoIieccax 1
KU3HEICATCITLHOCTH
OpraHU3MOB.
HaGmaronate
CaMOCTOSITEIIbHO
IIPOBOJIUMBIC OITBITHI.
Habnronats u
OIACHIBATh XUMUYICCKHUEC
PEaKIMH C TIOMOIIIBIO
POJTHOTO sI3BIKA M SI3bIKA
XHMHH.

Jlenath BBIBOJIBI 110
pe3ynbpTaTam
MIPOBEICHHBIX
XHUMHYECKUX OIBITOB.
JIeMOHCTpUPOBATH
3HaHUE TIPABHII
0e30macHoro
oOpallieHusl ¢ €JIKHMH,
TOPIOYMMH U TOKCHYHBI-
MU BEIIECTBAMH,
CpeAcTBaMH  OBITOBOM
XUMUHU. Cobnroath
npaBuiIa u
MOJIB30BAThCS  TIpHEMa-
MU Oe30macHON padoThI
npu pabotre ¢ XUMHUYe-
CKMUMH BEIICCTBAMH H
1abopaToOpHBIM  000pY-
JOBaHHUEM

14

DneKTpoau
3

DNeKTpoau3
pacTBOpOB M pac-
IUIaBOB
AJIEKTPOJIUTOB.
[Ipumenenue
AJIEKTPOJIN3A B
MPOMBIIIJIEHHOCTH.
I"'anpBannyeckue
3JIEMEHTBI u
AKKyMYJISITOPBI.
HemoHctpauun. 9.
MenHo-IIMHKOBBIN
raJbBaHUYECKUIN HJie-
MEHT

OOBICHATH TIPOLIECCHI,
MPOTEKAIOIIUE TIPU
AJIEKTPOJIN3E PACILIABOB
Y PacTBOPOB.
CocCTaBIsITh CXEMBI
AJIEKTPOJIN3a B
pacTtBopax
BJICKTPOJIUTOB.
PackpeiBaTh
MPAKTUYECKOE 3HAYCHUE
AJICKTPOJIN3A.
OnuceIBaTh MPUHIIMUIT
JICMCTBUS raJbBaHUye-
CKOT'O 3JIEMEHTA,

2,45
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aKKyMYJISTOpA.
[IpuBOAMTH MPUMEPHI
OKHUCJIATEILHO-BOCCTA-
HOBHUTEIBHBIX PEAKIUI
B IIPUPOJIC, IIPOU3BO/I-
CTBEHHBIX IpoIieccax 1
JKU3HEAEITEILHOCTU
OpTaHU3MOB.
Habmronathb u
OIINCHIBATH
JIEMOHCTPUPYEMbIC
OIIBITHI

15

[IpakTnue-
cKast
pabora Ne
1. Pemienune
AKCHEpPH-
MEHTAJIbHBI
X 3a7a4 1o
TeMe
«XHUMH4YeC
KHe
peaKIm

Pemenue
AKCIIEPUMEHTAIBHBIX
3aja4 1o TEeME
«XUMHYECKUE
peakum»

[TpoBoauTh
XAMHAYECKUHN
AKCIICPUMEHT 10
UeHTU(PUKAITIT
BEIIECTB C TOMOIIBIO
Ka4eCTBEHHBIX
peaKuuil.

HaGmronate u
OTIMCHIBATH
CaMOCTOSITEILHO
TIPOBOTUMBIE OTTBITHI C
MTOMOIIBI0 POTHOTO
SI3bIKA U SI3bIKa XUMHH.
JIeMOHCTpUPOBATH
3HaHUE TTPaBUII
0e3011acHOr0
oOpalleHusl ¢ €IKUMH,
TOPIOYMMHU U TOKCHY-
HBIMHU BEIIECTBAMH,
cpeacTBaMu OBITOBOM
XUMUMU.

CoOmroath mpaBWiia U
MOJIB30BATLCS  TIpHEMa-
MU Oe30macHOr paboThI
npu paboTe ¢ XuMuye-
CKHMH BEIICCTBAMH |
1abopaTopHBIM  000pY-
JIOBaHHUEM

4,7

16

O00011ar0
mee
MIOBTOPEHH
e

Pemienne 3amauy  w
BBIIIOJIHCHHUE
YIPaXXHEHUH,
MO3BOJISIOIINX

CocTaBIIsITh
00o00IIaroINe
OcyliecTBIsATh
MO3HABATEIIbHYIO

CXCMBI.

45.7
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0 TEMaM | CUCTEMATU3UpPOBaTh | pediekcuro B

«BerecTBo | n 0000IIUTH | OTHOLIEHUH

» U | IOJlyY€HHbIE 3HaHUS | COOCTBEHHBIX

«Xumuue- | 1o TeMaM | JOCTUKECHUH B

ckue peak- | «BemecTBoy» U | mporuecce peuieHus

1107070) «XUMHUYECKne y4eOHBIX u
peakiuu MO3HABATEJIbHBIX 33/1a4

17 Kontponbn | Kontpons 3Hanuit no | OcymiecTBiiTh 4,5,7
ass pabota | TemaM «BemiecTBo» U | MO3HABATEIbHYIO
Ne 1. | «Xumnueckue pediiekcuto B
«BerecTBo | peakuum» OTHOIIICHUH
. COOCTBEHHBIX
XUMHUYECK JTOCTHO>KECHUU B
ue npoiiecce penieHus
peakuum» y4eOHBIX U

MMO3HABATEJIbHBIX 33/1a4
TEMA 3. HEOPTAHUYECKASA XUMMUA (6 uacos)

18 Knaccudux | IIpocteie BemectBa | KnmaccudunupoBaTth 2,5
arus — HEMETAJUIBI. HEOPTaHUYECKHE BEIIE-
Heopra- duznueckue CTBA.

HUYECKHX | CBOMCTBA HE- O06001aTh 3HaHUS U
BEILIECTB. METAJLJIOB. JienaTh BBIBO/JIBI O
[Ipocteie Aitotponusi. XMMHU- | 3aKOHOMEPHOCTSIX
BEIIECTBA | YECKUE CBOMCTBA W3MEHEHUI CBOMCTB
— HEMETAJJIOB Ha HEMETAJJIOB B MEPUOJIAX
HEMETaJUIbl | IpUMEpe TaJloOreHOB. | U rpymmax
OkucnuTenbHO- [lepnonnueckou cucre-
BOCCTAHOBUTEJIBHBIE | MBI.
cBOMcTBa BoAopoaa, | [IporHosuposats
KHUCJI0pOoAa, CBOMCTBA HEU3YUYEHHBIX

rajoreHoB, CEphl,
a3oTta, ¢ocdopa,
yrjiepojia, KpEMHHUSI.
BzaumopeiicTBue ¢
MeTaJlaMH, BO-
JIOPOJIOM U JPYTUMHU
HEMETaJIaMH.
Hemeranmmel kak
TUIINYHBIE
okucauTenu. CBou-
CTBa HEMETAJJIOB KaK
BOCCTAHOBHUTEJICH.
HemoHnctpauuu. 13.
BzaumoneiictBue

OJICMCHTOB U HUX

COE€IMHEHUN HAa OCHOBE

3HAHUU O
ITepunoanueckom
3aKOHE.
XapakTepu30oBaTh
HAXOX/ICHUE B
MPUPOJIE, CBOUCTBA,

OMOJOTUYECKYIO POJIb U

00J1aCTH IPUMEHEHUS
HEMETAJIJIOB.
[TpuBOAMTH pUMEPHI
XAMUYECKUX PEAKIINM,

PACKPBIBAIOIINX OOIIIHE
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OpOMHOM BOJIHI C #0-
JUI0M Kausl.
JlaGopaTtopHbIil ONBIT
8. O3HaKOMIJICHHE CO
CBOMCTBAaMH  HEMe-
TaJJIOB.
JlaGopatopHbIil ONBIT
9. BriTecHeHue
rajJoOreHOB n3
pPacTBOPOB UX COJIEU

XUMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB —
HEMETAJIIOB.
Hccaenosath cBoOMCTBA
M3y4aeMbIX BEILIECTB.
HaGmaronate
JIEMOHCTPUPYEMBIC U
CaMOCTOSITEIILHO
MIPOBOIUMBIE OTIBITHI.
HaOnronats u
OTMCHIBATh XUMUYICCKUE
PEaKIMH C TIOMOIIIBIO
POJIHOTO s3bIKA U SI3bIKA
XUMUH. JlenaTh BIBOIbI
o pe3yJbTaTam
MIPOBEICHHBIX
XUMHUYECKUX OIBITOB.
JIeMOHCTpUPOBATH
3HAHHE paBuI
0€3011acHOr0
oOpallleHusI ¢ EeJIKUMH,
TOPIOYUMHA W TOKCHY-
HBIMU BCIIIECTBAMH,
cpeAcTBaMH  OBITOBOM
XUMUHU. Cobnronath
npaBuia u
MOJIb30BATHCS
npuemMamMu 0e30MmacHon
paboTel Tipu pabore ¢
XUMUYECKUMU
BEII[ECTBAMHU u
1a60paTOPHBIM
000py10BaHUEM

19

[IpocTeie
BEIIIeCTBA
METaJlJIbl.
duznyecku
e

CBOMCTBA
METAaJIJIOB.
CruiaBel

IIpocTelie BemecTna
— METaJIIbL.
ITonmoxxenue
METAJVIOB B
ITepuoanueckoit
cucteme. Ou-
3UYECKHE CBOMCTBA
MeTauioB. O0mue
CBOMCTBA METAJJIOB.
CriaBBL.
JlabopaTopHBbIil ONbBIT

O06001aTh 3HaHUS U
JIENaTh BBIBOJBI O
3aKOHOMEPHOCTSIX
W3MEHECHUU CBOMCTB
METaJIOB B MEPUOJIaX U
rpymnmax
ITepnoanueckoit cu-
CTEMBI.
IIporno3upoBats
CBOMCTBA HEU3YUYEHHBIX
AJIEMEHTOB U MX

2,5
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10.  O3makomiieHue
CO CBOHCTBaAaMH Me-
TaJJIOB U CIUIABOB

COEMHEHUI HAa OCHOBE
3HAHUM O
ITepuoauueckom
3aKOHE.
XapaxkTepu3oBaTh
0COOEHHOCTH CILIAaBOB.
HccnenoBaTh cBOMCTBA
M3y4aeMbIX BEIIECTB.
HaomromaTh
CaMOCTOSTEIBHO
MIPOBOJAUMBIE OTIBITHI U
OITMCHIBATh UX C
MTOMOIITBIO POTHOTO
SI3bIKA U SI3bIKa XMMHH.
JlenaTpb BBIBOJIBI 10
pe3yJibTaTaM
MIPOBEICHHBIX
XUMHUYCCKHUX OIIBITOB.
CoOmroiath mpaBHJIa U
MOJIb30BaThCsl  IIpUEMa-
MU Oe30macHOr padoThI
npu pabote ¢ XUMHUYe-
CKHMH BEIICCTBAMH H
1a00paTOPHBIM  000PY-
JIOBaHUEM

20

XHUMHUYECK
nue
CBOMCTBA
METaJIJIOB

XUMHUYECKUE
CBOWCTBA METAJUIOB.
OkucauTEIBHO-
BOCCTAHOBUTEJIbHBIE
CBOMCTBA METAIIJIOB
TJIABHBIX ¥ TTOOOYHBIX
noarpymi (Mefp,
xKene3o). Bzaumoei-
CTBHUE METAJLJIOB C
HEMETaJllIlaMH, BOJOM,
KUCJIOTaMH U
pacTBOpaMH COJIEH.
DNEeKTPOXUMHUYECKUI
PAl HANPSKEHU N
METAJIJIOB

H. A. bekerosa (psn
CTaHJAPTHBIX
AIEKTPOIHBIX
MTOTCHITHAJIOB).

XapaKkTepu30BaTh
XMMHUYECKHUE CBOMCTBA
METaJJIOB KaK
BOCCTAHOBUTEJICH.
[TpuBOAUTH pUMEPHI
XAMUYECKUX PEAKIINM,
PacKpbIBAIOIIUX OOIIIHE
XUMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB —
METaJIJIOB.
XapakTepu30oBaTh
KOPPO3HI0 METAIIJIOB
KaK OKHUCJIUTEIBHO-
BOCCTAHOBUTEIbHBIN
MpoIIeCC.
OO0O0CHOBBIBATH
CITOCOOBI 3aIIUTHI OT
koppo3uu. McciaenoBath
CBOMCTBA U3Y4YaEeMbIX

4,57
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Oxkpacka rnjaaMeHu
COEIMHEHUAMU
MeTaioB. Kopposus
METAJJIOB KakK
OKHUCIIUTEIIbHO-
BOCCTAHOBUTEIbHBIN
npouecc. Bunbl
Koppo3uu. CriocoObl
3aIUThl METAJJIOB OT
KOpPPO3UH.
HemoHcTpauuu. 14.
B3aumonerictBue
AIIOMHUHUS C HOJOM.
15. B3aumonericTBue
MEJIU C
KOHIIEHTPUPOBAHHOM
a30THOM KUCJIOTOM.
JlaGopaTopHBIil OMBIT

11. Oxkpacka
IJIaMeHU COJISIMU
METaJIOB

BerecTs. HaOmronaTe
JIEMOHCTPUPYEMBIC U
CaMOCTOSITEIILHO
MIPOBOJAUMBIE OITBITHI.
HaGmronate u
ONHMCHIBAaTh XUMHUYCCKHUE
PEaKIMH C TIOMOIIIBIO
POJTHOTO sI3BIKA M SI3bIKA
XUMHH.

Jlenath BBIBOJIBI 10
pe3ysbpTaTam
MIPOBEICHHBIX
XUMHYECKHUX OIBITOB.
JleMoHCTpHUpPOBAThH
3HaHUE TTPaBUII
0€30I1acHOTO
oOpallieHusI ¢ €IKUMH,
TOPIOYMMHU U TOKCHUY-
HBIMHU BEIIIECTBAMH,
cpeacTBaMu ObITOBOM
XUMHH.

CoOmroath mpaBWiia U
MOJIB30BAThCS  TIpHEMa-
MU Oe30macHOr paboThI
npu pabote ¢ XUMHU4e-
CKMMHU BEIICCTBAMH U
1abopaToOpHBIM  000pY-
JIOBaHHUEM

21

Meramisl B
IIPUPOLE.
[Tomyuyenue
METAaJJIOB.
Meramnypr
us

Metasbl B Ipupo/Ie.
[Tomyuyenue
METaJIOB.
Meramnyprus.
Yepuas u nBeTHas
METAJLTYPTHS.
[IpousBonacTso
YyTryHa, ATFOMUHUS.
Hemonctpauuu. 16.
AmomoTepmust

XapakTepu3oBaTh
HaXOXKJCHUE B
IPUPOJE,
OMOJIOTUYECKYIO POJIb U
00J1aCTH IPUMEHEHUS
METaJlIOB.
XapakTepus3oBaTh
CIOCOOBI MOTYYEHUS
METaJIOB B
COOTBETCTBHUHM C UX
XUMHUYECKOU aKTUB-
HOCTBIO.
JIeMOHCTpUPOBATH
MNOHUMaHUE XUMHU3Ma
IIPOLIECCOB, JIEKAINX B
OCHOBE MMPOU3BOJICTBA

2,5,7
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METAJIJIOB.
HaGaronate
JEMOHCTPHUPYEMbIC
onbIThl. Habmrogats u
OITUCBHIBATH XUMUYECKHUE
PEaKIIMK C TTOMOIIIBIO
POJTHOTO sI3BIKA M SI3bIKA
XAMHH.

Jlenatb  BBIBOABI IO
pe3ynbpTaTam
MIPOBEICHHBIX
XUMHUYECKHX OITBITOB
22 [TpakTuue- | Perienue [TpoBoAUTH 2,5,7

cKast OKCIIEPUMCHTAIBHON | XUMHYCCKHH

pabora Ne | 3amaum 0 | DKCIIEPUMEHT TI0 I10-

2. «llomy- | MOTYyYEHUIO MEIHOTO | IYYCHUIO METHOTO

YeHHUE KyIopoca KyIopoca.

MEIHOTO Habmronats u

KyIIOpoca OTIMCHIBATH
CaMOCTOSITCIILHO
TIPOBOTUMBIE OTTBITHI C
MTOMOIIIBIO POTHOTO
SI3bIKA U SI3bIKa XUMHH.
JleMOHCTpUpOBaTh
3HAHHEC MPABHII
0e30macHoOro
oOpalleHusl ¢ €IKUMH,
TOPIOYUMU U
TOKCHUYHBIMH
BEIIICCTBAMU,
cpeacTBaMu OBITOBOM
XUMUH.
CoOmroath mpaBWiia U
MOJIB30BAThCS  TIpHEMa-
MU Oe30macHOr paboThI
npu pabore ¢ XUMHU4e-
CKMMHU BEIICCTBAMH M
1abopaTopHBIM  000pY-
JIOBaHHUEM

23 O6o6maro | Pemenne 3amau  u | CoCTaBIATH 4,5,7

mee BBITIOJTHEHUE 0000Iar0ImMe  CXEMBL.

MOBTOPEHU | YIPaXHEHUH, OcymiecTBisATh

€ II0 TEME | TIO3BOJISIOIINX MMO3HABATEIILHYIO

«He- CHUCTEMATU3UPOBATh | pedIIeKCHIO B
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opraHudec | Hu 0000IIUTD | OTHOILLIEHUU
Kast MOJIyYeHHbIE 3HAHUS | COOCTBEHHBIX
XUMUSD 1o TEME | TOCTUKEHUM B
«Heoprannueckas mpo1ecce peLIeHus
XUMUS» y4eOHbIX U
MTO3HABATEJIbHBIX 33/1a4
TEMA 4. HAYUYHBIE OCHOBbI XUMHUYECKOI'O
IMPOU3BO/ICTBA (6 yacos)
24 |1 XHUMUYECKHE Xapaxkrepu3oBaThb 2,5
peakuuu. I'omo- | cKOPOCTH XMMHUYECKON
TE€HHBIE U | peaKklyu.
rereporeHHble peax- | OOBACHATH YCIOBUS,
LUH. CKOpOCTb | BIHSIIOLIAE HA CKOPOCTH
peakuuud, €€  3a- | XUMUYECKHUX PEaKIuil.
BHCUMOCTb OT | YCTaHaBIIUBaTh
Pa3JIMYHbBIX ¢ak- | 3aBUCUMOCTH CKOPOCTHU
TOPOB: MPUPOJIBI | XUMUYECKOUN peakuuu
pearupyromnmx OT pa3IMYHBIX
BEIILIECTB, (haKTOpOB C 11€JIbI0
KOHIICHTpaIuu OTIpEeICIICHUS
pearupyromnmx ONTUMAJIbHBIX YCIIOBUM
BEILIECTB, TEMIIEpaTy- | MPOTEKaHUs
pHI, MJIOIIA/IA | XUMUYECKUX
PEaKIMOHHON IIPOLIECCOB.
MTOBEPXHOCTH, OnpenensiTe NOHATHUS
HaJIn4us KaTa- | «KaTalau3y, «KaTaausa-
nu3atopa. Karamus. | Top». HaGmronats
Pousb KaTa- | JIEMOHCTPUPYEMBIE U

JIA3aTOPOB B MPUPOJIE
U MOPOMBIIUIEHHOM
MPOM3BO/JICTBE.
Hemonctpanuu. 10.
3aBUCHUMOCTbD
CKOPOCTH PEAKIIUU OT
MPUPOBI BEIIECTB HA
puMepe
B3aUMOJICUCTBUS
pPacTBOpPOB
Pa3IMYHBIX
OJMHAKOBOM
KOHIICHTPALUU c
OJMHAKOBBIMU
KyCOUKaMH
(rpanysnaMu) IIMHKA U

KHCJIOT

CaMOCTOSITEIILHO
MTPOBOJIUMBIE OTTBITHI.
HaGmronate u
OIUCHIBATh XUMHYCCKHUE
PEaKIMH C TIOMOIIIBIO
POJIHOTO sI3bIKA M SI3bIKA
XUMHH.

JlenaTh BBIBOJIBI 110
pe3yabTaTram
MIPOBEICHHBIX
XUMHYECKHUX OIBITOB.
JIeMOHCTpUPOBATH
3HaHUE TTPaBUII
Oe30macHOro
oOpallleHUsI C €AKUMH,
TOPIOYNMH U TOKCHY-
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OJHMHAKOBBIX
KYCO4YKOB Pa3HbIX
MCTAJIJIOB (MaFHI/I}I,

IIMHKa, JKele3a) ¢
pacTBOPOM  COJISTHOM
KucJotel. 11. 3aBucu-

MOCTh CKOpOCTH
peaKuuu OT
KOHICHTPALIUU
pEearupyronmx
BEIIECTB u
TEeMIIEpaTypbl Ha
npuMepe
B3aMMOJICHCTBUS pac-
TBOPOB CEepHOU
KUCIOTBI €  pac-
TBOpaMH
THOCyNb(ara HaTpus
pa3IUYHOMN
KOHIECHTPALIUU u
TEMIIEpaTyphI. 12.
3aBUCHUMOCTh
CKOPOCTH PEAKIIUU OT
KaTajau3aropa Ha

MIPUMEPE PA3IIOKCHUS
MepOKCHIa BOJIOPOIA
Cc TTOMOIIIBIO
HEOPTaHUYECKHUX
KaTaJn3aTopOB u
TIPUPOTHBIX
00BEKTOB,
CoJIepIKaIInuX
Karaaazy
JlabopaTopHbIit
onelT 6 CkopocThb
XUMHUYSCKOM
pPEaKIINH.

HBIMH BEII[ECTBAMH,
CpeacTBaMu OBITOBOM
XUMHH.

CobOmonath mpaBuia u
MOJIb30BaThCSl  MpUEMa-
MU Oe30IacHOM PaboThI
npu paboTe ¢ XuMudye-
CKUMH BEIICCTBAMU U
1abopaTopHEIM  000pY-
JOBaHHUEM

25

XHUMHUYECK
o¢
paBHOBECHE
1 (aKTOPHI,
Ha

HETO
BIIMSTFOIIIC

O6patumocThb
peakui. Xumu-
YECKOE PAaBHOBECHUE U
€ro CMeIleHUE N0/
JIECTBUEM Pa3JINy-
HBIX
(bhakTOpOB(KOHIIEHTpA

OnpenensTh MOHATUS
«paBHOBECHE» U
«XUMHUYECKOe
paBHOBECHEY.
OOBSACHATD yCIOBHUS,
BJIUSIOIIIE HA TTOJIOMKE-
HUE XUMHUYECKOTO

2,5
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L[Ms pEareHTOB WK
MIPOYKTOB PEAKIINH,
JIaBJICHHE,
TeMIiepaTypa) 1Jis
CO3/IaHUSI ONITUMAaJIb-
HBIX YCIIOBUU
MPOTEKAHUS XU-
MUYECKUX
MIPOLIECCOB.

[TprHIMD Jle
[TaTense.
JlaGopatopHbIil ONBIT
7. XUMHYECKOE
paBHOBECHE

paBHOBECHSL.
YcranaBnuBaTh
3aBUCHUMOCTEL CMEIICHHUS
XUMHYECKOTO
pPaBHOBECHS OT
pPa3IMYHBIX (PaKTOPOB C
LEJIBIO OIPEICIICHUS
ONTUMAJIbHBIX YCIOBUM
MPOTEKAHUS
XUMHYECKHAX
MPOLIECCOB.
IIpenckaspiBaTh
HanpaBJICHUE
CMEIICHUS XH-
MHYECKOTO PAaBHOBECHS
NPy U3MEHEHUH YCJIO-
BUU MPOBEIICHUS
oOpaTumoit
XUMHYECKON peaKIluu.
HaOnronathb
CaMOCTOSITSIILHO
MIPOBOJAUMBIE OTIBITHI.
HaGmronate u
OIIMCBHIBATH XUMHUYECKHE
peakIuu ¢ TOMOIIBIO
POZHOTO SI3bIKA U S3bIKa
XHUMHH.

Jlenatb BBIBOJIBI 1O

pe3yabTaTtam
MIPOBEICHHBIX
XUMHYECKHUX OIBITOB.
JIeMOHCTpUPOBAaTH
3HAHHE TIPaBUII
0e301macHoro

oOpallleHusI ¢ EeIKUMH,
TOPIOYMMHA W  TOKCHY-

HBIMU BEIIECTBAMH,
CpeAcTBaMH  OBITOBOM
XUMHH. Cobmronats
npaBuia 51

M0JIb30BaThCS  MPUEMa-
MU 0e30macHON padoThI
nmpu pabore ¢ XuMHYe-
CKUMHU BENICCTBAMH U
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J1a00paTOPHBIM  000PY-
JOBaHUEM

26 Hayunsie | Hayunble mpuHIMIBL | XapaKTepHU30BaTh 2,5,7
NPUHIIKIBL | OPTaHU3ALUH 00IIMe IPUHIIHITBL U
OpraHm3all | XHMHYECKOTO IKOJIOTHIECCKUE
uu IIPOU3BOJICTBA. pOOJIEMBI
xumuuecko | [Tpou3BoacTBO XUMHUYECKOTO
ro CEpPHOI KHCIIOTHI. POM3BOICTBA.
npousBojac | Jlemoncrpauuu. 17. | IlpencraBnsate nytu
TBa Moenb  «KUISIIEro | pelieHus TI00aTbHbIX

CIIOSI» po0JIeM, CTOAIINUX
Hiepe/1 YeI0BEUSCTBOM:
IKOJIOTUIECKUX,
IHEPreTHYCCKHUX,
CBIPBEBBIX, U POJIb
XUMUH B PEIICHUH ITUX
npobiem. HabmonaTth
JIMOHCTPUPYEMYIO
MO/ICJTb U OITUCHIBATH €€
C MOMOIIBIO POJTHOTO
SI3bIKA U SI3BIKA XUMHH

27 Heds. Xumus u sHepretuka. | [I[puBoauTh IpUMeEphI 2,5,7,8
[Ipu- [Ipuponnsie IIPAKTUYECKOI0 UCIIOJIb-
POIHBIi Ta3 | HICTOYHUKA 30BaHUS MPOJYKTOB
u YTJIEBOJIOPOIOB. nepepaboTku HePTH U
snepretuka | Hedts, ee cocras, IPUPOJIHOTO Ta3a.

nepepaboTKa. [ToHMMAaTh XUMHYECKHE

ITeperonka u
KPEKUHT He(PTH.
HedrenpoayKrsi.
[TonsiTre o nuposnuse
U pU(POpPMUHTE.
OKTaHOBOE YHUCIIO
oensuna. Oxpana
OKPYKaIOIIEN CpeIbl
npu
HedTenepepaboTke u
TPAHCIIOPTUPOBKE
He(DTEPOTYKTOB.
[Ipuponublii u
MOMYTHBIN HETIHBIC
ra3bl, UX COCTaB U UC-
MOJIb30BaHUE.
TormBo, €ro BUIBL.

CIIOCOOBI MOTYYEHUS
SHEPrUH.
[IpencraBisaTe nyTH
pelieHus rao0aIbHbIX
po0JieM, CTOSIINX
nepe]1 4eI0BEUeCTBOM:
IKOJIOTHUYECKHUX,
DHEPTETUYECKHX,
CBIPBEBBIX, H POJIb
XUMHUH B PEIICHUN ITUX
npobiem. HabmonaTh
CaMOCTOSITENIbHO
IPOBOAMMOE HC-
CJICIOBAHUE U
OTHCHIBATH €TO C
MOMOIIIBIO POAHOTO
SI3BIKA M SI3BIKA XUMUH.
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TBepapie BUIbI
TOIUJIMBA: IPEBECUHA,
JIPEBECHBIN, OypbIi U
KaMEHHBIN yroJib,
Topd. Ajb-
TEPHATUBHBIE
HMCTOYHUKH YHEPTUH.
JlaGopatopHbIil ONBIT
12. O3nakomiieHHE C
HepThIO © HedTe-

JIeMOHCTpHUPOBATH
3HAHUE TIPaBUII
0€e301macHoro

oOpallleHusl ¢ eIKHMH,
TOPIOYMMU U TOKCUYHBI-

MU BEIIECTBAMH,
CpeAcTBaMH  OBITOBOM
XUMUHU. Cobnroath
npaBuiia u

IMOJIb30BATLCA IIPpHUCMaA-

MpPOAyKTaMu MU Oe301acHO paboThI
npu paboTe ¢ XuMudye-
CKUMH BEIIECTBAMU U
71a00paTOPHBIM  000PY-
JTIOBaHUEM
28 |1 O6o6miar0o | Pemenne 3amaa  u | CocTaBiaTh 2,5,7,8
niee BBITIOJTHEHHE 0000LIaIONINE  CXEMBI.
MOBTOPEHHU | YIPAKHEHUH, Ocy1ecTBIsATh
e MTO3BOJISIOIINAX MO3HABATEIILHYIO
0 TEMaM | CHCTEMaTHU3UPOBaTh | pedIekcuio B
«Heopranu | u 0000IIUTH | OTHOLIEHUH
yecKas MOJIYYCHHBIC 3HAHUS | COOCTBEHHBIX
XUMUS» U | 10 TeMaM | JOCTHKEHUN B
«Hayunsle | «Heoprannueckas rporecce pelienus
OCHOBBI xumus» U «HayuHble | ydeOHBIX u
XUMHU- OCHOBBI XH- | I03HABATEJIbHBIX 3a]1a4
YECKOTO MHUYECKOTO
po- MIPOU3BOJICTBAY
W3BOJICTBAY
29 |1 Koutponben | KonTpoas 3Hanuil o | OcyniecTBiasTh 7
as  pabota | TeMmam MO3HABATEIILHYIO
No 2. | «Heopranunueckas pediekcuto B
«Heopraam | xummsi» u «HaydHbie | OTHOIIEHUN
yeckas OCHOBBI XUMHUYE- | COOCTBEHHBIX
XUMUSL. CKOTO TTPOU3BOJICTBAY | TOCTHKCHHM B
Hayunsie rporecce pelieHus
OCHOBBI y4eOHBIX u
XUMU- MO3HABATENILHBIX 33/1a4
YECKOTO
npo-
W3BOJICTBA
TEMA 5. XUMUA B )KM3HU 1 OBIIECTBE (5 yacos)
30 |1 Xumus XuMUS W 370pOBBE. | XapaKTepru30BaTh 4,58
numu. Jle- | Xumusa MU, | OMOJIOTHYECKYIO POJIh
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KapcTBeHH | PanuonanbHOE Pa3TUYHBIX

bI€ nutanue. [luwegvle | TUTATENIbHBIX BEIIECTB.

Cpe/cTBa 0006asKu. [IpuBOIUTH MPUMEPHI
JlexapcTBeHHbIE MPOYKTOB, OOraThIX
cpenctBa. [loHsaTue o | TeMH UM UHBIMU
dbapManeBTUYECKONH | MPUPOIHBIMU
XUMUHU U | BEIIECTBAMHU.
(dapmakonoruu. Jle- | Xapaktepus3oBaTh
KapCTBa: pa3InyHbIC
MPOTUBOBOCTIATIUTEINb | UHTPEAUCHTHI,
HBIC BXOJISIIIIME B COCTaB
(cynbdanunaMuaHble | BOKHEUIITUX MTPOTYKTOB
npenaparsl, MUTaHUs, UCTIOJIb3YsI
QHTUOWUOTHUKH), HH(pOpMaITHIO 0 COCTaBe
aHaJIbI€TUKH MPOJIYKTa,
HEHapKOTUYECKHUE pa3MElICHHYIO Ha
(acnupuH,aHanbIuH, | 9TUKETKe. OCBauBaTh
napareTamodn) U | HOPMBI 3KOJIOTUYECKOTO
HapKOTUYECKUE, Bs- | U 0€30I1aCHOTO
KYIIHE CpEACTBa, | 0OpaIlleHUsI C
CTEpOUHBIE. JIeKapCTBEHHBIMU
['opMOHBI. rpenaparamu.
®epmenTsl, BuTaMu- | [IponaranaupoBaTh
Hbl,  MHUHEpPAIbHBIC | 3TOPOBBIN obOpa3
BOJIEL. [IpoGiemsbl, | KU3HHU.
CBSI3aHHBIE ¢ | lemoncTpupoBath
pUMEHEHUEM MOHUMAaHUE poiu
JIEKapCTBEHHBIX BOKHEUIITUX rpynn
pernaparos. JIEKapCTBEHHBIX
Bpennbsie npuBbluku | cpenctB. Paccyxnaars o
u dakTopsl, | Bpeae aJIKOTOJIs,
paspyliaromme 3710- | KypeHus, 0
pOBBE (KypeHue, | HeAOMyCTUMOCTH
ynotpeoieHue HApPKOTUYECKUX CPE/ICTB
AJIKOT OIS,
HAapKOMaHUs)

31 Kocmernue | Kocmetndeckue u [Tporao3upoBaTh 45,78
CKHUE U nap- | naproMepHbie MOCIIEICTBUS
(droMepHbIE | CpeACTBa. HapYIIEHUN TIPaBUI
cpeacTBa. | beitoBas Xumusl. | 6e30macHoi paboThI CO
brrToBas Motomue U | CpeACTBaMH OBITOBOM
XUMUS YUCTSIIUE CPEACTBA. | XUMUHU.

Mpeuio. Crupanbhbie | Mcnosib30BaTh
MOPOIIKH. Ot0e- | moMy4YeHHBIE  3HAHUS
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muBatenu. CpeacTsa | mpH IPUMEHEHUN
JMYHOM TUTUEHBIL. | pa3IMYHBIX BEIIECTB B
[IpaBmiia Ge301acHoM | OBITY.
paboTel ¢ eakumw, | JleMOHCTpHPOBATH
TOPIOYUMHU U | 3HAHHE TIPaBHJI
TOKCUYIHBIMH 0e301macHoOro
BEIIECTBAMH, oOpallleHUusI ¢ E€IKUMH,
CpencTBaMH OBITOBOW | TOPIOYMMH W TOKCHY-
XAMUMU. Cpedcmea | HBIMU BEIIECTBAMH,
O0pbOBL ¢ OBIMOBLIMU | CPEICTBAMUA  OBITOBOM
HACEeKOMbIMU. XUMUHU
penenieHmul,
UHCEKMUYUODbL
32 Xumust XUMHUS B CEITBCKOM Paznuuath 4,5,7,8
B CEJIbCKOM | XO3SICTBE. OpraHUYeCcKue u
xo3siiicTBe | MuHepaibHble U OCHOBHBIEC MUHE-
OpraHUYecKue pajibHbI€ (a30THBIE,
ya00peHus. KaJIUWHEBIE,
CpencTaa 3a1uThI dbochopHbIe)
pacTeHMUI. yaoOpeHus.
JlaGopatopubiii onbIT | OnKCHIBaTH

13. 3makoMcTBO ¢
MUHEpaJIbHBIMH YI0-
OpeHUsIMU u
U3y4YCHHUE UX CBOMCTB

XUMHUYECKUE PEAKITUH,
JIeKalllie B OCHOBE
MTOJTYICHUS N3YIaeMbIX
BemiecTB. ONKUCHIBATh
CpE/ICTBA 3aIUThI
pacrennii. HabmonaTh
CaMOCTOSITCIBHO
MIPOBOAUMBIC OTIBITHI.
HaOmronate u
OITMCBHIBATH XUMUYECKHE
peak-1uu ¢ TTOMOIIIBIO
POJTHOTO sI3BIKA M SI3bIKA
XUMUH.

JlenaThb BBIBOJIBI 10
pe3ynbpTaram
MIPOBEICHHBIX
XUMHYECKHX OIBITOB.
JIeMOHCTpUPOBATH
3HaHUE TTPaBUII
0e301acHOro
oOpalleHust ¢ €IKUMH,
TOPIOYMMHU U TOKCHY-
HBIMH BEIIECTBAMH,
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CpeacTBaMu OBITOBOM
XUMHH.

CobOmonarh mpaBuia u
MOJIb30BaThCSl  MpUEMa-
MU Oe301acHON PaboThI
npu paboTe ¢ XUMHUYe-
CKUMH BEIICCTBAMU U
7abopaTOpHEIM  000pY-
JTIOBaHUEM

33 Xumus Xumus B | XapakTepu3oBaTh 455,78
B CTPOUTEIILCTBE. CBOICTBA THIICA,
cTpoutenb- | ['urc. N3BecThb. | U3BECTH, LIEMEHTA U
CTBE Ilement. beton. Iloa- | 6eToHa u 001aCTh UX

OOp  ONTUMAJBHBIX | IPUMEHEHUS.

CTPOUTEIIBHBIX OrnuceiBaTh

MaTepuaoB B | XUMHUUYECKHE PEeaKInu,

MPaKTUIECKON Jexalmue B OCHOBE

JeSATETLHOCTH MOJIYYCHHSI H3ydaeMbIX

JeJioBeKa BemecTB. Mcmonap30BaTh
MOJTYICHHBIC 3HAHUS
npu MIPUMEHEHUHN
pPa3TUYHBIX BEIIECTB B
OBITY.
JleMOHCTpUpOBaTh
3HAHUE MIpaBUII
0e30macHoOro
oOpaleHusi ¢ eIKHMH,
TOPIOYMMH U TOK-
CUYHBIMH BEIIECTBAMH,
cpelncTBaMu  OBITOBOM
XUMUHN

34 «3enenas» | Xumus u dkonorus. | Onpenensrs NOHITHE 455,78
XUMUS XUMHUYECKOE «“‘3eneHas” XUMHUS».

3arpsi3HCHHE XapakTepru3oBaTh

OKPYXaIOUIEH CpeJIbl
U €ro TOCIEICTBHUIL.
Oxpana rugpocdepsl,

oO11Me TPUHIIUIIBI
«3EJIEHON» XUMUMU.
Paccyxnatb o pucke

MOYBBI, aTMOC(EpHI, | 3arpsI3HEHUS OKPYKaIO-
baopel U dayHbl OT | MIEH CPeabl IPH
XUMHUYECKOTO MCIIOJIb30BaHUN MHOTUX
3arpsi3HEHHUS. TpaJUIIMOHHBIX
«3eneHasn XUMHS TEXHOJIOTHUH.
IIpencrasiars MyTH
pelnieHus  TiI00aJIbHBIX
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npo0bJiem, CTOSIIIINX
mepea  4YeIOBEUSCTBOM:
DKOJIOTHYECKHUX,
DHEPTreTUYCCKHX,
CBIDBEBBIX W POJb
XUMHUHU B PEIICHUN ITHX

npo0JieM
COI''TACOBAHO COI''TACOBAHO
IIporokoJ 3acenanus 3amecturelnb qupekTopa rno Y BP
METOJIUYECKOTO OOBEIUHECHHS YUUTEIICH JI.B. bonnapenko
€CTECTBEHHO-HAaYYHBIX U MOAIHUCH ®.1N.0.
OOIIECTBOBEIUECKHUX JTUCIMITIINH 31.08.2021r

MAOY COHLI Nel

nmenu H.1. Konnparenko

or 31.08.2021 roma Nel
C.H.CmupHoBa
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