KpacHonapckuii kpaid, MYHHITHTIAJLHOE 00pa3oBaHue Y CHEeHCKHH PaiioH, ceJio Y CIeHCKoe

MYHHIHIIAJIbHOE ABTOHOMHOE 00111e00pa30BaTe/IbHOE YUPekKIAeHUE CPeAHsAs
o0meooOpa3oBareabHas mkoJa Ne 2 umenn I'eposi CoBerckoro Corsa 10.A. I'arapuna
MYHHMIHMIIAJIBbHOr0 00pa3oBaHusi Y CIEHCKHIl pailoH

MYHUUMNANBHOE
ABTOHOMHOE

OBLEOBPA30OBATENIBHOE

YYPEXOEHVE CPEAHAA
OBLEOBPA3OBATENBHARA
LUKOJA N°2 UMEHU FEPOA
COBETCKOIO COIO3A (0.A.
TArAPVUHA MYHULWMANBHOTO;

OBPA30BAHWS YCMEHCKAM

YTBEPXKXIEHO

PCIICHUCM NTCAArOrn4CeCKOro COBCTa

oT 30 aBrycra 2022 roaa npotokos Ne 1

[Ipencenarens T.B. Uepkecona

noAnuck pykopoautens OY d.1.0.

PABOYASA TIPOTPAMMA

o XUMHUHU
(Yka3aTh y4eOHBIN peaMeT, Kypc)
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VYyurenr bykaps Hartanegs BuktoposHa

Pabouas nporpamma no xumuu s ydamuxcs 10-11 kmaccoB  pazpabortana Ha
OCHOBE
e (eaepanbHOTO TrOCYJAPCTBEHHOTO 00pa30BaTENIBHOIO CTaHAApPTa CPEIHErO
oOmrero obpazoBanus (mpuka3 MunucrepcrBa oOpa3zoBaHus U Hayku PO ot
17 mast 2012 Ne 413, ¢ usmenenusimu ot 11.12.2020 1) ;
e OOIT COO MAOYCOHI Ne2 wumenu FO.A. I'arapyHa MyHHULIMIIAJIIBHOTO
00pa3oBaHus Y CIIEHCKU paiioH;
e [Iporpammsl Bocnutanuss MAOY COII No2 um. FO.A. I'arapuna na 2021 —
2025 rr. (yrBepxaeHo pemieHuem neacoera Ne5 ot 21.05.2021 r.)



I IlnanupyvemMbie pe3viabTAThLI H3VUEHHUS VIEOHOI0 MPeaAMeTa « XUMHUSI»:

JImuHoCcTHBIE pe3ynbTaThl B cooTBETCTBUU C lIporpammoii Bociutanus MAOQOY COILI
Ne2 um. FO.A. T'arapuna na 2021 — 2025 rr. u pabouyeil mporpammoii Bocniutanus MAOY
COII Ne2 um. FO.A. I'arapuHa oTpakaroT AajbHENIIEEe COBEPIIEHCTBOBAHNUE, B TOM YHUCIIE B
YacTH:

1. ITaTpHOTHYECKOr0 BOCTIMTAHMS

[{eHHOCTHOrO OTHOLICHUS K OTEYECTBEHHOMY HAy4YHOMY HACIEIUI0, IOHMMAaHUs
3HAYEHUs XMMUYECKOH HAayKH B >KU3HHM COBPEMEHHOIO OOILIECTBA, CIOCOOHOCTH BIIAIETh
JIOCTOBEPHOM HWH(OpMaLueil O MepeloBbIX JOCTIKEHUSX W OTKPBHITUSAX MHPOBOH H
OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAaHUAX 00 yCTpPOMCTBE MHUpa U
o01iecTBa.

2. I'pa:xkpanckoro BOCIMTAHMS W HPABCTBEHHOI0 BOCHHUTAHMSA JeTei
HAa OCHOBE POCCHUMCKMX TPAAMIUOHHBIX LIEHHOCTEN

IIpencraBneHuss 0 COUMAIBHBIX HOPMaxX M NPAaBUJIAX MEXKIJIMYHOCTHBIX OTHOLICHUN B
KOJIJICKTHBE, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOW NEATENbHOCTH MPU BBIIOJHEHUU
y4eOHBIX, IMO3HABATEIbHBIX 33734, BBIIOJHEHUM SKCIIEPUMEHTOB, CO3JaHUU Y4EOHBIX
IPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHMIO M B3aUMOIIOMOIIM B MPOLIECCE 3TON yueOHOM
JESATEIIBHOCTH; TOTOBHOCTH OLICHMBATh CBOE IOBEJCHUE U MOCTYIKHA CBOMX TOBAPUIIEH C
MO3UIMY HPABCTBEHHBIX U MPABOBBIX HOPM C Y4E€TOM OCO3HAHUS IOCIEACTBUN MOCTYIIKOB.

5. Ionyasipu3anuu Hay4YHbIX 3HAHMH cpeau jAeTell (HEHHOCTH HAYYHOIO
TIO3HAHUS)

MupoBO33pEHUECKUX NPEICTABICHUM COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKHA U COCTABJIAIOIIMX OCHOBY JJIsl NOHUMAaHMs CYIIHOCTH HAayYHOW KapTHHBI
MHpA; NPEICTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PA3BUTUS MPUPOJIbI, B3AUMOCBA3IX
YeJI0BeKa C MPUPOJAHON CpeloH, O pOJIM XMMUH B TO3HAHUU ATUX 3aKOHOMEPHOCTEN;

[TO3HABATENIBHBIX MOTHBOB, HAIIPABJICHHBIX HA IOJYyY€HHE HOBBIX 3HAHWM 110 XMMHUH,
HEOOXOIUMBIX TSI 00BSICHEHUST HAOIIOJaEMBIX TTPOIIECCOB U SIBJICHHIA;

NIO3HABATENIBHOM M  MHQOPMALMOHHOM  KYyJIbTypbl, B TOM 4YHCJIE HAaBBIKOB
CaMOCTOSITENIbHON PabOThI C Y4eOHBIMU TEKCTAMH, CIPABOYHOM JTUTEPATYPO, JOCTYITHBIMH
TEXHUYECKUMU CPEICTBAMH HH()OPMAIIMOHHBIX TEXHOJIOTHIA;

MHTepeca K 00yueHHIO U MO3HAHHUIO, TF0003HATETbHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM0o00pa30BaHUIO, HCCIIEAOBATENILCKOM  JESATETBbHOCTH, K OCO3HAHHOMY BBIOODY
HalpaBJIEHHOCTH U YPOBHsI 00y4eHHs B JaJIbHEHIIEM.

6. DuU3NYECKOro BOCIMTAHUS U (POPMHUPOBAHUS KYJIbTYPbI 310POBbS

Oco3HaHue IIEHHOCTU XH3HH, OTBETCTBEHHOI'O OTHOLICHHSI K CBOEMY 3/10POBBIO,
YCTQHOBKHM Ha 37I0POBBIA 00pa3 *HU3HH, OCO3HAHHME TOCIEACTBHNA M HENPUATHUS BPEIHBIX
NPUBbIUEK, HEOOXOAMMOCTU COOJIOACHUS NMpaBHJI O€30MAaCHOCTH B OBITY W B peabHOMN
KHU3HU.



7. TpyaoBoro BociuTanusi ¥ Npo¢ecCHOHAIBHOI0 CaMOOIIPeAeIeHU

KoMMyHUKAaTUBHONH KOMIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, HAaydyHO —
UCCIIEI0BATEIbCKOM, TBOPYECKOM M JAPYrMX BHAAX JAEATEIbHOCTH; HHTEpeca K
NPaKTUIECKOMY H3YYCHHUIO TIpodeccuii U Tpyna pa3iMyHOro poja, B TOM YHCIIE HAa OCHOBE
NPUMEHEHHS TPEIMETHBIX 3HaHWH, OCO3HAHHOTO BBIOOpa 00pa30BaTEIBLHOW TPACKTOPUHU
NPOJIOJDKCHHUST 00pa30BaHUSl C YYETOM JIMYHOCTHBIX MHTEPECOB W CIIOCOOHOCTH K
MpeaMETY, OOIIIECTBEHHBIX HHTEPECOB U MOTpEeOUTECH.

8. Dkojornyeckoro BOCIUTAHUSA

DKOJIOTUYECKH 11eJ1eCO00pa3HOro OTHOLICHHS K MPHUPOJE KaK K MCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYILIECTBOBAHMSA, MOHUMAHUS IIEHHOCTH OE30MaCHOTO M 3JI0POBOTO
oOpaza JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3HUYECKOMY U
NICUXUYECKOMY 3JI0pPOBBIO, OCO3HAHMS LIEHHOCTU COOJIOJACHHS TpaBuil O€30IacHOro
MOBE/IEHUs MpU paboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYallUU, YIPOKAIOIIUX KHU3HU U
3I0POBBIO JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHWSI, MMOTyYaeMble TIPU U3YYCHUH XUMUH, JJIS PEIIeHUs
3aa4, CBA3AHHBIX C OKPYXAlOLlEd IPUPOJHOM CPENOW, IMOBBIILICHUE YPOBHSA
HKOJIOTHYECKOM KYJIbTYphl, OCO3HAHUS TJI00aTBHOI0 XapaKTepa SKOJIOTHYECKUX Mpo0IeM U
NyTel UX pelIeHns] MOCPENCTBOM METOA0B XUMUY;

9KOJIOTHYECKOI0 MBIIUICHUS, YMEHHUS PYKOBOJICTBOBAaTbCS HMM B I[103HABATEIbHOM,
KOMMYHUKATUBHOU M COI[MATIbHON MPAKTHUKE.

Takum oOpa3oM, naanupyemsle 1uunocmusle pe3ynvmamot oceoenus OOIT

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO pa3BUTHS  HAyKH,
3HAYUMOCTHU HAYKH, TOTOBHOCTH K HAYUYHO-TCXHUUYCCKOMY TBOPYCCTBY, BJIAACHUC Z[OCTOBCpHOﬁ
uH(popMaliel 0 MepeNoBbIX AOCTHKEHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MUpPA U OOILECTBA,

— TOTOBHOCTh W CIIOCOOHOCTH K OOpa3OBaHHMIO, B TOM YHCJIE CaMOOOpa3OBaHHIO, Ha

MPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE OTHOIICHHE K HEMPEpPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTICITHON MTPO(ECCHOHAIIBHON U 00IIIECTBEHHOM JIeATeTLHOCTH;
- DKOJIOTHMYECKas KyIbTypa, OepekHOe OTHOIICHHS K POJHOHN 3eMiie, IPUPOJHBIM OOraTcTBaM
Poccun m Mupa; moHMMaHHE BIMSHHS COLIMATBbHO-3KOHOMHMYECKHUX IMPOLIECCOB HA COCTOSHUE
OPUPOJHON ¥ COIMANTBHON CpeIbl, OTBETCTBEHHOCTh 3a COCTOSHHE MPUPOTHBIX PECypPCOB;
- YMEHHUS U HaBBIKH Pa3yMHOTO IPUPOJOMNOIB30BAHUS, HETEPIIMMOE OTHOILIEHUE K JEHCTBUAM,
MPUHOCSIIMM Bpel SKOJIOTHH; MPUOOPETEHHE OMbITa 3KOJIOT0-HAIIPABICHHOM 1eATEIbHOCTH

Ilnanupyemoie memanpeomemnute pe3ynromamsl oceoenus OOIT

MeranpeaMeTHble pe3yabTaThl OCBOCHUS OCHOBHOW 00pa30BaTEIbHOW MPOTPaMMBI
MIPEACTABJICHBI TPEMS TPyNIaMy YHUBEPCATbHBIX yueOHbIX nerictuid (Y'Y ).

1. PerynsiTuBHBIC yHUBepcaabHbIe y4eOHbIE JeHCTBHA

—  CaMOCTOSITEIBHO OIPENEIATh LEJIM, 3a4aBaTh IAapaMeTpbl U KPUTEPUH, IO KOTOPBIM
MOKHO OIIPENEIUTD, YTO LEIb JOCTUTHYTA;



—  OILICHMBAaTh BO3MOXKHBIE MOCIEACTBUS JOCTHKEHUS MMOCTABIEHHOM LENH B IEATEIbHOCTH,
COOCTBEHHOW JKU3HH W JKU3HH OKPYKAIOIIUX JIFOJIeH, OCHOBBIBASICH HA COOOPAKCHHSIX STUKU U
MOpau;

— CcTaBUTh U GOPMYyIUPOBATH COOCTBEHHBIC 3a/J1a4Ml B 00Pa30BATEIBHOU NIESTEIBHOCTH H
YKU3HEHHBIX CUTYaIUsX;

— OIICHMBATh pPECypChl, B TOM 4HCIIE BpeMs H JApyrue HeMaTepuaabHbIC PECypCHI,
HEO0OXOUMBIE JJI JOCTUKEHHSI TIOCTABJICHHOM LIETH;

— BbIOMpaTh TYyTh JOCTIDKEHUS LENH, IUIAHUPOBATh pEIICHUE TOCTaBICHHBIX 3aJad,
ONTUMM3UPYS MaTepHalIbHbIE U HEMaTepUAJIbHbIE 3aTPaThI;

—  OpraHu3oBbIBaTh S(PQEKTUBHBII MOUCK PECYpCOB, HEOOXOIMMBIX JUISI JOCTHIKCHUS
MMOCTaBJICHHOM LIEIIN;

—  COIOCTABJISITh MOJTYYEHHBIN pe3yibTaT AesITeIbHOCTH C IOCTABJICHHOW 3apaHee LEeJbIO.

2. Ilo3naBaTenbHbIC YHHBeEPcAIbHbIE Y4eOHbIEe JeHCTBUSA

—  HUCKaTh M HaXOAUTh 00OOIIEHHBIE CIIOCOOBI pellIeHUs 3aa4, B TOM YHUCIIe, OCYIIECTBIISTh
pa3BepHYThII HMH()OPMAIIMOHHBIA TOUCK M CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHbBIE H
MO3HABATEIIbHBIC) 3a1a4H;

— KPUTHUYECKH OLIGHUBATh W HHTEPIPETHPOBATH HH(POPMAIMIO C pa3HBIX MO3MIIUH,
pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHS B UH(POPMALIMOHHBIX UICTOYHHUKAX;

— HCIOJIb30BATh PA3JIMYHBIC MOACIBbHO-CXECMATUUCCKHUE CPCACTBA I MNPCACTABICHUSA
CYIIECTBEHHBIX CBSI3€H W  OTHOIICHWH, a TakKe MPOTUBOPEUYU, BBIABICHHBIX B
UH(POPMALIMOHHBIX HCTOYHUKAX;

—  HaxOJUTh M MPUBOAUTH KPUTUYECKUE apTyMEHTHI B OTHOIICHUM JNEHUCTBUN U CYXKICHHM
JIpYroro; CIOKOMHO M pPa3yMHO OTHOCUTBCS K KPUTUYECKUM 3aMEYaHUSIM B OTHOLUCHUH
COOCTBEHHOTO CYXKJIEHUsI, pacCCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

- BBIXOIWUTH 3a pPaMKH y‘IG6HOFO npeaMeTa U OCyHICCTBIIATH HeHeHaHpaBHGHHBIﬁ IIOUCK
BO3MOXKHOCTEH JIJIsl IIUPOKOT0O IEpeHoca CPeICTB U CIOCOOOB JeCTBHS;

—  BBICTpauBaTh MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPaHUYCHHUS;

- MCHATH U YACPIKUBATL PAa3HbIC TO3UIIUU B MO3HaBaTeIbHONI ACATCIIBHOCTH.

3. KoMmMyHUKAaTHBHBbIEC YHHBEpPCcaJIbHbIe YUeOHbIE 1elCTBHS

—  OCYIIECTBISITH JEIIOBYI0O KOMMYHHUKAITUIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMHU
(kak BHYTpH 0Opa3zoBaTeNbHOW OpraHM3alvu, TaK W 3a ee MpejeiaMu), MoA0upaTh MapTHEPOB
JUTSL JIEJIOBOM KOMMYHHUKAIIUU UCXOMS M3 COOOPaKEHHI pe3yJbTaTUBHOCTH B3aMMOJACHCTBUS, a
HE JIMYHBIX CUMIATHI;

— TIpU OCYIIECTBIICHHUHM TPYNIOBOH pPa0OThI OBITh KaK PYKOBOIHWTEIEM, TaK M YJICHOM
KOMaH/Ibl B Pa3HbIX poOJsiX (TeHepaTop WUIeH, KPUTUK, UCIIOIHUTENb, BEICTYNAIOLINHI, SKCIEPT U
T.J1.);

—  KOOPIMHHPOBATH U BBHINOJHATH PAa0OTy B YCIOBUSX pEaTbHOrO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

—  Ppa3BepHYTO, JIOTHYHO M TOYHO H3JIaraTh CBOI TOYKY 3pPEHHS C HCIOJIb30BAHUEM
aJICKBATHBIX (YCTHBIX M MMCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

—  pacrmo3HaBaTh KOH()JIMKTOTCHHBIE CHUTYallUM W TPEAOTBpPAIIaTh KOH(DIUKTH A0 HX
aKTHUBHOM (a3bl, BBICTpAWBATh JCIIOBYI0O M OOpa3oBaTeIbHYI0 KOMMYHHUKAIHIO, H30eras
JMYHOCTHBIX OIICHOYHBIX CYKICHUH.

IInanupyemuie npeomemmnuwie pesynomamaot oceoenus OOIT



B pesynbrare wu3ydeHus yueOHOro mpeamera «XUMHS» Ha YPOBHE CpeIHEro oOIero
o0Opa3oBaHuUs:
Y4yenuk 10 kj1acca HayYuTCs:

pacKkpelBaTh Ha NpUMEpax pojidb XUMUU B (OPMHPOBAHUU COBPEMEHHOW HaydyHOU
KapTUHBI MUPA U B IPAKTUYECKON JEATEIbHOCTH YEIOBEKA;

JIEMOHCTPUPOBATh HA TPHUMEPaX B3aUMOCBSI3b MEXIy XHMHEH U JPyrHMHA
€CTECTBEHHBIMH HayKaMH;

pacKphIBaTh Ha MPUMEpax MOJ0KEHUS TEOPUN XUMUYECKOro ctpoerns A.M. bBytieposa;
OOBSICHATH NMPUYMHBI MHOTOOOpa3Hsl BEIIECTB HA OCHOBE OOLIMX IMPEICTABICHUNA 00 MX
COCTaBe U CTPOCHUH;

NPUMEHATH NPaBHUJIa CHCTEMAaTHYECKON MEeXIyHapOJHONH HOMEHKJIATYphl KaK CPEAcTBa
pa3uYeHus ¥ HICHTU(HUKAIINH BEIIECTB MO MX COCTABY M CTPOCHUIO;

COCTABIISAITh MOJIEKYJISIPHBIE M CTPYKTypHBIE (DOpPMYJBI OpPraHMYECKHX BELIECTB Kak
HOCHTeNeH MH(POPMAIMM O CTPOCHHWH BEIIECTBA, €0 CBOMCTBAX M MPUHAUIC)KHOCTH K
OTIpeIelIEeHHOMY KJIACCY COEIMHEHHUIA;

XapaKTepHU30BaTh OPraHUYECKHE BEIIeCTBA IO COCTaBYy, CTPOCHHIO U CBOWCTBAM,
yCTaHaBIMBATh NPHYMHHO-CIICICTBEHHBIC CBS3M MEXKIY NAaHHBIMH XapaKTEPUCTHKAMH
BEILIECTBA,

NPUBOIUTE TPUMEPHl XUMHUYECKUX PEAKIMi, PacKpBIBAIOIINX XapaKTEepPHBIE CBOICTBA
TUMAYHBIX  TPEACTABUTENEH KJIACCOB OPraHMYECKMX BENIECTB C IENbl0  HX
UACHTUPUKAIMY U 00bICHEHHSI 007aCTH PUMEHEHUS;

IPOTHO3MPOBATh BO3MOXKHOCTh NMPOTEKAHUSI XUMHUYECKUX PEaKIMil Ha OCHOBE 3HAHWHU O
THUIIaX XMMHUYECKON CBS3H B MOJIEKYJIaX PEareHTOB U MX PEaKINOHHON CIIOCOOHOCTH;
UCIOJIb30BaTh 3HAHMS O COCTaBE, CTPOCHHMHM W XMMHYECKHX CBOMCTBaxX BELIECTB IS
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON eI TENbHOCTH;

IPUBOIUTH MPUMEPHI MPAKTHUECKOTO HMCIOIB30BAHUS MTPOAYKTOB MEPEepadOTKN HEPTH U
IPUPOTHOTO Ta3a, BHICOKOMOJICKYISIPHBIX COCTUHEHUH (ITOJMATHIICHA, CHHTETHYECKOTO
Kay4yKa, alleTaTHOrO BOJIOKHA);

IPOBOANTH OTBITHI MO PACIO3HABAHUIO OPTaHMYECKHUX BEIIECTB: TJIMIEPHUHA, YKCYCHOU
KUCIIOTBI, HEMPEACTbHBIX JKUPOB, TTIOKO3bI, Kpaxmaia, OelKOB — B COCTaBE IHUINEBBIX
IPOJYKTOB U KOCMETHUYECKUX CPE/CTB;

BJIAJICTh MPAaBUJIAMH M TpHeMaMH 0e301acHOi padoThl ¢ XMMUYECKUMH BELIECTBAMU U
71a00paTOpHBIM 000PYIOBaHUEM;

NPOBOANTH pacyeThl HA HAXOXJICHHWE MOJIEKYJSIPHONW (OPMYIBI YIIIEBOJOPOAA IO
NPOIYKTAaM CrOpaHHsi W TI0 €ro OTHOCHTENHbHOW IUIOTHOCTH M MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISIINX B €r0 COCTaB;

BJIAJICTh TpaBHJIaMU O€30MacHOTO OOpaIleHUs] ¢ €IKUMH, TOPIOYNMH U TOKCHYHBIMH
BEILIECTBAMH, CPE/ICTBAMHU OBITOBOM XMMUH;

OCYILIECTBIATh MOMCK XMMHUYECKOH WH(pOpMalMU IO HA3BaHUSAM, HACHTH(PHUKATOPaM,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

KPUTHYECKH  OIIGHMUBATh ¥  WHTEPIPETUPOBATH  XUMHYECKYI0  HWH(OPMAIHIO,
COZIEpIKAIyIOCsl B COOOIICHMAX CPEACTB MaccoBoW mMH(popMmannu, pecypcax MHTepHera,
HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKHU 3PEHHS €CTECTBEHHO HAYYHOH KOPPEKTHOCTH B
IeJISIX BBISIBJICHUS OIIMOOYHBIX CY)KIACHUI 1 (OPMUPOBAHUS COOCTBEHHOH MTO3UIINY;
NPEJCTABIATh MYTH PEIIeHHs III00aJbHBIX MPOOJIEM, CTOALIMX MEpes] YelOBEUECTBOM:
HKOJIOTHYECKUX, IHEPTETHUECKUX, CBIPHEBBIX, H POJIb XMMHHU B PEIICHUH 3TUX MPOOIEM.

Yuenuk 10 k1acca NoJIy4uT BO3MOKHOCTh HAYUYHThCS:

uintrocmpupoeams HA npumepax CmaHoelerue u 260110YUUI0 opeaﬂuuecmd Xumuu Kakx
HAyKu Ha pA3JIUYHbIX UCMOPUUECKUX dmandx ee pa3eumiusl,



UCNONb3068aMb MEMOObl HAYYHO20 NO3HAHUS NPU BbINOJIHEHUU NPOeKmOo8 U YUeOHO-
uccne0o8amenvbckux — 3a0ay  nO  U3VYEHUIO  CBOLICME,  CnocoO08  NONYYeHUs U
PACNO3HABANHUSL OP2AHUYECKUX BEUieCNE,

VCMAHABIUBAMb 2eHEMUYECKYI0 C853b MeHCOY KIACCAMU Op2AHUYECKUX 6eujecms O
000CHOBAHUSA NPUHYUNUATILHOU B03MONCHOCMU NOJLYYEHUS OP2AHUYECKUX COeOUHEHUL
3a0aHHO20 COCMABA U CIMPOEHUSL,

VCMAHABIUBAMb B3AUMOCEA3U MeHCOY hakmamu u meopuel, NPUYUHOL U cledcmeuem
npu ananuze npooaemMHbIX cumyayuti U 0O0CHOBAHUU NPUHUMAEMBIX PEUeHULl Ha OCHO8e
XUMUYECKUX 3HAHUUL.

Yuyenuk 11 ki1acca HAy4YuTCH:

pacKkpelBaTh Ha NIpUMEpax pojidb XUMUU B (OPMHUPOBAHUU COBPEMEHHOW HaydyHOU
KapTUHBI MUPA U B IPAKTUYECKON JEATEIbHOCTH YEIOBEKA;

JEMOHCTPHPOBATh HA IpUMEpax B3aUMOCBSI3b MEXIYy XMUMHEH U JIpYyrHMMHU
€CTECTBEHHBIMH HayKaMH;

noHuMaTh (usmueckuii cmpicn I[lepuonnyeckoro 3akona /.M. MenaeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBHCHUMOCTh CBOMCTB XUMHYECKUX 3JIEMEHTOB U 00pPa30BaHHBIX UMH
BEILIECTB OT JIEKTPOHHOT'O CTPOEHHSI AaTOMOB;

OOBSICHATH MPUYMHBI MHOTOOOPAa3Hsl BEIIECTB HA OCHOBE OOLIMX IMPEICTaBICHUNA 00 MX
COCTaBE U CTPOEHUY;

MIPOTHO3UPOBATh BO3ZMOXKHOCTh MPOTEKAaHUS XMMHUYECKHX PEaKIMi Ha OCHOBE 3HAHUU O
TUIIAX XUMHYECKOM CBS3M B MOJICKYJIaX PEareHTOB U MX PEaKLIIMOHHOM CrIOCOOHOCTH;
UCIOJb30BaTh 3HAaHMUS O COCTaBE, CTPOCHHMM M XMMHYECKHUX CBOMICTBax BELIECTB IS
0€30I1aCHOTr0 MPUMEHEHUS B IPAKTUUECKON JESTENbHOCTH;

BJaJIeTh MpPaBUJIaMU M TpueMaMu 0e30MacHOM paboThl ¢ XMMUYECKUMHU BEUIECTBAMHU U
71a00paTOpHBIM 000PYIOBAaHUEM;

YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUECKOW PEAKIIMU U CMELEHUS XUMHUYECKOTO
paBHOBECHUSI OT PA3IMUYHBIX (PAKTOPOB C LENBIO ONPEIEICHHs] ONTUMAIbHBIX YCIOBUI
NPOTEKAHUS XUMUYECKUX MPOIECCOB;

IPUBOANUTH IPUMEPBI THIPOIIN3A COJIEH B OBCEHEBHOM JKU3HU UEIIOBEKA;

IPUBOAUTH IPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX pPEAaKUUMH B TNPUPOJE,
IPOM3BOJICTBEHHBIX MPOIIECCaxX U KU3HEACATEIbHOCTH OPTaHU3MOB;

IPUBOANUTL MPHUMEPHl XUMHUYECKMX PpEAKIMH, PacKphIBAIOMUX OOIIME XHMHUYECKHE
CBOMCTBA MPOCTHIX BELIECTB — METAJIJIOB U HEMETAJLIOB;

BJAJIETh TMpaBHJIaMH O€30MacHOro oOpalieHus ¢ €eIKUMHU, TOPIOYMMU U TOKCHYHBIMU
BEIIIECTBAMH, CPEACTBAMHU OBITOBOM XHUMHUU;

OCYILIECTBIIATh MOMCK XMMHUYECKOH HHGpOpMalMU 110 Ha3BaHUAM, HACHTH(QHKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

KPUTHYECKH  OLEHMBAaThb W  UHTEPHPETHPOBATH  XMUMUYECKYI0  HH(OpPMAIHUIO,
COJZIepKaIIyIoCs B COOOILIEHUSX CPEICTB MaccoBoW mH(popmauuu, pecypcax MHTepHera,
HAY4YHO-TIOMYJISIPHBIX CTaThsIX C TOYKM 3PEHUS €CTECTBEHHO HAy4YHOM KOPPEKTHOCTH B
IEJISX BBISIBJICHUS OUIMOOYHBIX CYKACHUN U (popMupoBaHUs COOCTBEHHOH MMO3UIINH;
IPEJCTABIATh IYTH PEIEHHs INI00aJbHBIX MPOOJIEM, CTOALIMX HEpes 4YeIOBEYECTBOM:
9KOJIOTUYECKUX, SHEPIeTUYECKUX, CBIPHEBBIX, U POJIb XUMHUH B PELICHUH ITUX MPOOIIEM.

Yuyenuk MOJIYYUT BO3MOKHOCTb HAYIUTHCH:

00bACHAMb  NPUPOOY U  CNOCOObl  00PA308AHUSA  XUMUYECKOU C8A3U: KOBANEHMHOU
(nONAPHOL, HENOAAPHOU), UOHHOLL, MEMANLTUYECKOU, 8000POOHOU — C Yelblo ONpedeneHUs
XUMUYECKOU AKMUBHOCTU 8EUeCME;



®  YCMAaHasNIU8AmMb 2eHeMU4ecKylo C8:A3b Medtcoy KIACCaMU OpP2aHUudecKux eeujecme Ois
000CHOBAHUA NPUHYUNUATILHOU B03MONCHOCMU NOJLYYEHUS OP2AHUYECKUX COeOUHEHUl
3a0aHHO20 COCMABA U CIMPOEHUSL,

®  YCManasnIU8amsb 83AUMOCEA3U MexcOy hakmamu u meopueti, NPUYUHOU U C1e0Cmeuem
npu aHanuze npooaemMHbIX Cumyayuti U 0O0CHOBAHUU NPUHUMAEMBIX PEUeHULl Ha OCHO8e
XUMUYECKUX 3HAHUUL.

Coaep:kaHue yu4eOHOro npeamMera

PaGouass mporpamma mo xumuu st 10—11 kmaccoB o0mieoOpa3oBaTeIbHBIX OpPTaHU3AIUN
pa3paboraHa B COOTBETCTBHHM C bBa3MCHBIM y4eOHBIM IUIAHOM ISl CTYNEHH CPEJHEro OOIIero
obpazoBanus. Xumus uszydaercs ¢ 10 mo 11 kmaccel. OOGmiee yncimo y4eOHBIX YacoB 3a 2 roja
oOyuenus — 68, u3 Hux 34 (1 u B Hegemo) B 10 kmacce, 34 (1 4 B Hexnemto) B 11 kiacce.
OcHoBHBIMU TpoOJIEMaMH XUMHH SIBISIOTCS M3y4eHHE COCTaBa M CTPOEHUS BEILECTB,
3aBHUCHUMOCTH MX CBOMCTB OT CTPOCHHSI, KOHCTPYHUPOBAHHE BEIIECTB C 3aJJaHHBIMU CBONCTBaMH,
HCCJIEIOBaHNE 3aKOHOMEPHOCTENH XMMHUECKHUX MPEBPALICHUI 1 MyTel yrnpaBieHHUs] UMHU B LIESIX
MOJTy4eHUS BEIIECTB, MATEPHAIIOB, SHEPTUU

Kypc 10 xmacca 3HaKOMHUT OOydYarOIIMXCS CO CTPOSHHWEM, XHUMHUYECKHMMHU CBOWCTBAMH,
0COOEHHOCTSIMH CITOCOOOB MOTY4EHHUs U 007aCTAMHU IPUMEHEHUS] OPraHMYECKUX COSAMHEHUM.
3aBepmmrenbHblid 3Tanm (11 Kimacc) HampaBiaeH Ha 000OIIEHHE, pACIIUPEHUE UMEIOITUXCS
3HAHW [IKOJILHUKOB I10 YE€THIPEM BBINIEHA3BAHHBIM OJIOKaM M U3y4eHHUE TATOro 010ka XuMus u
KU3Hb, IPU3BAHHOTO JaTh BHIITYCKHUKAMU MPUKIIATHbIE 3HAHUS U YMEHUS.

Bo3MOXHBIMU HaITpaBICHUSMH IMPOCKTHON M y4eOHO-UCCIEA0BATEIbCKOM
ACATCIIbHOCTHU ABJIAKOTCA:

*uH(OPMAITMOHHOE,

*TBOPYECKOE,

*KOHCTPYKTOPCKOE,

*HICCIIEIOBATENBHCKOE,

*UTPOBOE.

B conepxanue yueOHOro mnpeamera «XHWMHS» BHECCHBI OMOJHEHUS (BBIICICHBI
Kypcusom). JlaHHbIE HM3MEHCHHS  CIOCOOCTBYIOT — JIy4IIEMYy YCBOCHHIO — MaTepHaia
00yJarmuMucs.

10 kaace (344; 14. B HEen0)

Teopust XMMHYECKOr0 CTPOECHHS OpraHuvYeckux coeauHeHui. Ilpupoaa xuMH4YecKHX
cBazeit (34)

Oprannueckue BemecTBa. IlosiBieHME M pa3BUTHE OPraHUYECKOM XMMHUHU KaK HayKH.
XHUMHYECKOE CTPOCHHE KaK IMOPSAJOK COEIMHEHHMS AaTOMOB B MOJIEKYJIE COIJIACHO HX
BaJICHTHOCTH. OCHOBHBIE  TOJIOKEHUS TCOpHUU XUMHUYCCKOIr0 CTPOCHUS OPTraHUYCCKUX
coequHennii A.M. bytnepoBa. YriepoaHblil CKeJleT OpraHudeckod MoJekyibl. KpaTHocTh
XMMHYECKOH CBSI3H. 3aBUCHMOCTHL CBOMCTB BCIICCTB OT XHUMHYCCKOI'O CTPOCHUA MOJICKYII.
N3omepus u um3omepsl. [lonstue o ¢yHKIMOHANbHOW rpymnme. [IpuHnumner kmaccudukanum
OpraHMYECKUX coeAMHeHHH. CucTeMaThyeckass MEKIyHapoJHash HOMEHKJIATypa W INPUHIUIBI
00pa3oBaHus Ha3BaHUH OPraHUYCCKUX COCIUHEHHA. MecTo M 3HaueHHUEe OPraHUYECKONH XMMUU B
CUCTCMC CCTCCTBCHHBIX HAYK.

Yraesogopoasi (114)



[IpenenbHple yraeBoAopoabl (aykaHbl).  ['OMOJIOTHYECKHU psij alKaHOB. [ OMOJIOTH.
MexnyHapoiHas HOMEHKIATypa OpPraHMYECKHX BelECTB. M3oMepus yIiiepoJHOro CKeJeTa.
3aKOHOMEPHOCTH U3MEHEHUS (PU3NYECKUX CBOMCTB. XMMHUUYECKHE CBOMCTBA (HAa MpUMEpe METaHa
U 3TaHa): peakiMy 3aMelleHus (TaJloreHUpOBaHKeE), TETUAPUPOBAHMS KaK CIIOCOOBI MOTYYECHHUS
BaXHEHMIINX COEAMHEHUN B OpraHmdyeckoM cuHTe3e. ['opeHune MeTaHa Kak OJMH W3 OCHOBHBIX
UCTOYHMKOB TeIJla B MPOMBIIIICHHOCTH W ObiTy. HaxoxaeHue B NpHpoje U NPUMEHEHHE
AJIKaHOB.

Kpatneie cBs3u. HenpenenbHble yrineBomopoasl. AnkeHbl. ['omosornyeckuil psin
ankeHoB. Homenknarypa. M3omepusi yriepoJHOro CKejlera W IOJOKEHUsS KpaTHOW CBA3U B
MoJekyne. [ eomempuueckasn usomepusi. XUMHUUECKHE CBOMCTBA (Ha MpUMepe ATHIIEHA): peaKluu
NPUCOETUHEHNUS (TaJOTeHUPOBAaHUE, THApaTanus, ) Kak crocod moiaydeHHus (yHKIHNOHAIBHBIX
MIPOU3BOJHBIX YIJIEBOJOPOAOB, ropeHus. [lonuMepusanus 3TuieHa Kak OCHOBHOE HaIlpaBJICeHUE
ero ucnosb3oBaHusA. IlonmdTHIEH Kak  KPYNHOTOHHAXHBIM  NPOAYKT  XMMHYECKOTO
npousBoAcTBa. [I[pumenenue stuiena. [lonumepsi.

Ankanuensl W kKaydyku. [loHsTHE 00 ankagWeHax Kak YIrJIeBOJOPOJaX C ABYMS
IBOMHBIMU CBsi3siMU. [lomumepusanms nuBuHMIa (OyTaaweHa-1,3) kak cmoco0 MoOaydeHUs
CUHTETUYECKOro Kayuyyka. HaTypanbHbBI U CHHTETHYECKUM KaydyKu. BynkaHusanus kaydyka.
Pe3una. [IpumeHeHne KaydyKa U pe3UHBI.

AnkuHbl. AnetusieH (3TUH) M €ro TOMOJIOTH. l'omonornueckuii psii aJKUHOB.
Homenknarypa. M3omepus yriaepoaHOro ckejaeTa W IMOJ0KEHUS KPAaTHOW CBSI3U B MOJIEKYIIE.
XuMHYecKue CBOMCTBA (Ha MpUMEPE alleTUIIEHA): peaklUi IPUCOEANHEHNUs (TalOreHUpOBaHUE,
ruapaTanys ) Kak croco0 MOoJydyeHUsl MOJIMMEPOB M JIPYrHX IOJIE3HBIX MPOAYKTOB. I'opeHue
aleTWJIEHA KaK MCTOYHUK BBICOKOTEMIIEPATypHOTO IIJIAMEHM AJI CBApKM U PE3KU METAJLIOB.
[IpumeHeHue aneTusiIeHa.

ApeHbl (apoMaTHuYECKHE YTIIEBOIOPOJbI). beH3os Kak MpeacTaBUTENb apOMaTHUECKUX
YTJIEBOJOPOAOB. XWMHUUYECKHE CBOWMCTBA: PEAKIIMH 3aMEIICHHs (TAJIOTeHUPOBAHKE) KaK CIIOCc00
MOJIYYEHUS XUMHUYECKHUX CPEJCTB 3alllUThl PACTCHHH, NMpUCOEAUHEHUs (TUIPUPOBAHHE) Kak
JT0KAa3aTeNbCTBO HEMPEAEIbHOr0 Xapakrepa 0en3ona. Peakuus ropenus. IlpuMenenue 6eHzomna.

Kuciopoacoaepxamme oprannueckue coeqnHenus.(13q)

Kucnopoaconepxaimue opranuueckue coennHeHus. OQHOATOMHBIE MPEIEIIbHBIE CIUPTHL.
Knaccudukanus, HoMeHKIaTypa, U30MepHsl CIUPTOB. MeTaHOI U ATaHOJ Kak IpeaCTaBUTENN
MpeIeTbHBIX OJHOATOMHBIX CIHPTOB. XHMHYECKHE CBOWCTBA (Ha MpUMEpe MeTaHoja |
9TaHOJa): B3aUMOJECHCTBUE C HATpHUEM KaK CIIOCOO YCTAaHOBJIEHUS HAJTWYHS TUAPOKCOTPYIIIBL,
peakuus C TajJoreHOBOJOPOJIaMU KaK CIOCOO IMOJIYYCHUS PACTBOPUTENCH, JeruapaTarus Kak
croco0 mMoyydeHus STWieHa. Peakius ropeHus: CHUPTHl Kak TOILIMBO. [Tpumenenue
MeTaHoJIa U 3TaHosa. PU3noI0ruIecKoe JeHCTBUE METaHoIa U 3TaHOJIa Ha OPTaHU3M YEJIOBEKa.

MHoroaromMHbie COUPTHI. DTUICHTIUKOJIb U TIUIEPUH KaK MPeICTaBUTENH MPeaeTbHbIX
MHOT'0AaTOMHBIX criupToB. KauecTBeHHast peakiiusi HA MHOTOATOMHbBIE CUPTHI U €€ IPUMEHEHUE
JUIsL pacliO3HaBaHUS TJIMIEPUHA B COCTaBE KOCMETHUECKHUX cpelcTB. [IpakTHueckoe mpuMeHeHne
STUJICHTIIMKOJIS U TJIMLEpPUHA.

®enoin. Apomarnueckue cnuptbl. CTpoeHHE MOJIEKYIIBI (DeHOIa.

[Ipumenenue peHomna.

KapGonunbabie coequuenus. KapOoHwmibHast rpymma. AnbaeruaHas rpymnmna. AJbJIeTHIbI.
Keronsr. U3omepust u HoMeHKIaTypa. MeTananbs (hopManbaerua) U dTaHalb (aleTaabaeTu)
KaK TpPEICTaBUTENIM MpeneibHbIX anblerunoB. KadecTBeHHbIE peakIUM Ha KapOOHHIbHYIO
rpynmny (peakuus «cepeOpsiHoro 3epkainay, B3aumozelcTue ¢ ruppokcuaom meau (1)) u ux
IpPUMEHEHHE JJisi OOHApY)KEHUS MPEEeNbHBIX albJECTHA0B B MPOMBIIUIEHHBIX CTOYHBIX BOJAX.
TokcuaHoCTh anpaeruaoB. [IpuMmenenne hopManbaeruaa U aleTalbIeTuIa.

Kap6onoBsie kuciotel. OIHOOCHOBHBIE MpenebHble KapOOHOBBIE KUCIOTHL. YKCyCHas
KHCIIOTa KaK MPEICTAaBUTENh MPEICIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. XHMHUYECKUE
CBOICTBa (Ha MpUMeEpe YKCYCHOM KHCIOTBHI): PEaKIUH C MeTalslaMH, OCHOBHBIMH OKCHIAMU,
OCHOBAHUSIMU U COJISIMU KaK TOJTBEPXKIACHUE CXOACTBA C HEOPTraHUYECKHUMH KHUCIOTAMH.
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Peakmus stepudukanum Kak croco0 MOJydeHUs CI0XKHBIX 3¢GupoB. [IpuMeHeHHEe yKCyCHOU
KUCTOTEl. MypaBbHHas KucioTa. Anietarsl. [IpeacTaBienue o BEICIIUX KapOOHOBBIX KHCIOTAX.
Cnoxnbie 3¢upbl 1 Xupel.  [lomydeHne, XUMHUYECKUE CBOWCTBA CIIOXKHBIX (PUPOB.

Peakuust srepudukanmu. Cnoxsble 3QUpBl KaK MPOXYKTHl B3aUMOICHCTBUS KapOOHOBBIX
KHCIIOT cO crnupTamu. [IpuMmeHeHue CIOXKHBIX J(GUPOB B TNHIICBOM H MaphroOMEpHOU
MPOMBINUICHHOCTH. JKHUPBI KaK CIIOXHBIE dPUPHI TIUIEPUHA U BBICHINX KapOOHOBBIX KHCIIOT.
PacturenbHble W JKMBOTHBIE XUPBI, MX COCTaB. Pacrno3HaBaHWE pacTUTEIBHBIX >KUPOB HaA
OCHOBaHUHM HX HENpeneabHOro xapakrtepa. [Ipumenenue xupoB. ['MOpOIu3 WM OMBUICHUE
YKUPOB KaK CII0CO0 MPOMBIIIIEHHOTO TIOJyYEHUS COJIeH BHICIIMX KapOOHOBBIX KUCIIOT.

MBbuT4 KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MOIOIIIE CBOHCTBA MbLIa

VYraeBoasl. Knaccudukamus yrineBomoB. MoHocaxapunbel.  Jucaxapuasl. Haxoxnenue
yriieBoAoB B mpupoge. [moko3a kak anpaerugocnupT. bposkenuwe riaoko3sl. Dpykrosa.
Caxapo3za.  Kpaxman u memirono3a Kak OHOJOTHYECKUE MOTMMEpPhl. XUMUYECKHE CBONCTBA
Kpaxmaljia W LEeJUII0NIO3bl (THAPONIN3, KAadeCTBEHHas peaklus C HoIOoM Ha Kpaxmalal U ee
OpUMEHEHHE [UIsi OOHApY)KEHUs KpaxMmaia B TMPOAYKTaXx mnuTaHus). llpumeHeHue u
Ouosnoruueckas poib yrieBoAoB. [loHsTHe 00 MCKYCCTBEHHBIX BOJIOKHAaX Ha IMpuUMepe
aleTaTHOTO BOJIOKHA.

Nnentudukanus opraHUYecKuX COEAUHEHUH. Tunbl XMMHYECKUX peaKuuil B
OPraHU4YEeCKON XUMHH.

A3oTcoepkaiiyue OpraHudeckne coeqnHeHus.(64)

AMuHOKHCHOTH U Oenku. CocTaB M HOMEHKJIATypa. AMUHBL AMMHOKHUCIIOTBI Kak
amQoTepHble OpraHudeckue coenuHeHus. llentuanas cBs3b. buonormyeckoe 3HaueHHue o-
aMUHOKHUCIOT. O0IacTH NpUMEHEHUs aMUHOKHUCIIOT. Cunmemuueckue eonoxkHa. KanpoH.

benku kak npupoansie 6uononauMepsl. CocTaB U CTpoeHue OenkoB. XMMHYECKHE CBOWMCTBA
OeNKOoB: THApPONH3, AcHaTyparusi. OOHapyKeHrne OEIKOB MPU MTOMOIIY Ka4eCTBEHHBIX (I[BETHBIX )
peaxuwmii. [IpeBpaiienus 6enkoB MUIM B oprann3Me. bruonornyeckue GyHKIM OENKOB.
A3oTcoaepikalue reTepouUuKINYECKHE COEUHEHNs. A30THUCThIE OCHOBAHHS.
Hyxinennosble kucnorsl. Hykneoruast.
IHoBTOpenue (14)

e (OOpasupl OpPraHMYECKHUX BEHICCTB M MaTepuaioB. Monenu MOJEKYN OpraHUYeCKHX
BELIECTB

e OrTHolIEHNE alKaHOB K KUCJIOTaM, IleJoyaM, pacTBOPY MepMaHIraHara Kajius 1 OpoMHON
BOJIE. *

e Mojgenu MoyieKyl ToOMOJOroB U u3omepoB. [lomydyenue anerwieHa KapOUIHBIM
criocobom. B3anMozeiicTBre ameTniieHa ¢ pacTBOPOM IepMaHTaHaTa KaJusg U OpOMHOU
Bofou. l'openue anerurneHa. PasnoxkxeHue Kaydyka IpU HarpeBaHUM U HCIBITAHUE
IPOAYKTOB  pa3lIOKEeHHA. 3HAKOMCTBO C oOpa3lamMu KaydykoB. beH3zom Kak
pactBopuTenb. ['openue Oenzona. OTHomeHue OeH307la K OPOMHOW BOJE M PAacTBOPY
nepMmanranara kanus. Okucienue Toayona™

e PacTBOpeHHEe B aleTOHE Pa3IMYHBIX OPraHUYEeCKHX BemecTB. OOpas3Ipl MOWIUX U
YUCTSIIIUX CPEACTB. *

e  OO0pa3sipl TUIacTMace,

JlaGopaTopHbie ONBITHI.

N3roroBnenue Moaenen MOJIEKYJT yIJIEBOJAOPOIOB

O3HakoMmiIeHHE C 00pa3liaMu MPOAYKTOB HepTenepepadoTKu

Oxkwuciienne 3tanona okcuaom meau (I1). *

PacTBopeHnue rauneprHa B BoJie M peakuus ero ¢ ruapokcugom meau (I1).

Xumuueckue cBoicTBa (eHoma*

OkwucieHne anpaeruaa OKCHaIoM cepedpa. *

Oxucnenue anpaeruaa ruapokcugom meau (I1) *

NN WD~



8. PacTBOpUMOCTB XHMpOB, I0Ka3aTE€IbCTBO HX HENPEAEIBbHOIO XapaKTepa, OMBUICHUE
#upoB. CpaBHEHUE CBOMCTB MblLJIa M CHHTETUYECKMX MOIOIIUX CPEICTB

9. CaoiicTBa IIIOKO3bI KaK aJIbACTHAOCTIHpTA. *

10. B3aumopeiicTBue caxapo3bl C THAPOKCUAOM KaJbLIMsL.

11. IlpuroroBieHue kKpaxMajJbHOTO KJelicTepa U ero B3auMmozeicTaue ¢ onom. ['uaponus

Kpaxmaiia.

12. O3nakomiieHre ¢ o0pa3aMu MPUPOJTHBIX U HCKYCCTBEHHBIX BOJIOKOH.
13. LlBeTHBIE peakuuu Ha OCJIKH
14. CoiicTBa KarpoHa.

IIpakTnyeckune padboThl
1. Tlomy4eHwne STUIICHA U OMBITHI C HAM. *
2. Ilonyyenue u cBOCTBAa KAPOOHOBBIX KHCIIOT.
3. Pemienue skcnepruMEHTAIBHBIX 33124 Ha MOJYyYE€HUE U PACO3HABAHUE OPTaHUYECKHUX
BEIIECTB *.
4. Pacnio3HaBaHMe€ IJIACTMACC U BOJIOKOH.

KonTpoJsbHbie padoThl

1. Ilo Temam: «Teopuss XHUMHUYECKOTO CTPOCHHMSI OPraHUYECKUX COCIUHEHMII.
Yraesoaopoasn.

2. ITo remam: «Kucnopoaconepxaniye OpraHi4ecKiue COeTMHEHUS,

«A30TcoIepKallie OPraHNUYEeCKUE COCTUHEHUSI.

11 kaace (344; 14. B HEeno0)

IToBTOpenue (14)

Teoperuueckne ocHOBbI XuMuu (194)

Ctpoenne BemiectBa. CoBpeMEHHasi MOJENIb CTPOEHUS aroMa. OJEKTPOHHAas
KOH(HUrypanus aToma. Knaccupukanuss XMMHYECKHX 3JEMEHTOB (s-, p-, d-DJIE€MEHTHI).
OCOOCHHOCTH CTPOEHHUS DJHEPreTHYECKUX YpoBHEH atomoB d-anmemeHTOB. [lepuommdeckas
cucrema xumudeckux snemeHToB .M. MenneneeBa. ®dusznueckuit cmbica [lepuoandeckoro
3akoHa /.M. MenneneeBa. [IpuunHbl M1 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB JIEMEHTOB M UX
COCIMHEHUN 1O mepuojaM U TpynmaM. OJIEKTPOHHAs MPUPOJA XHUMHUYECKOU CBSI3H.
DNEeKTPOOTPULIATEILHOCTh. Buabl XuMuyeckoil cBsi3u (KOBaJIeHTHas, HOHHAs, METaJUIMYecKas,
BOJIOPOJIHAS ) U MEXaHU3MBI €€ 00pa3oBaHus. [IpuYrHBI MHOTOOOpAa3Hsl BEIIECTB.

XUMUYECKUE peakiuu. ['OMOreHHble W TeTeporeHHnie peakuuu. CKOPOCTh pEakiuu, €€
3aBUCHUMOCTh OT Pa3UYHBIX (DAKTOPOB: TMPHUPOABI PEATUPYIOUINX BEIIECTB, KOHIEHTPALIUU
pearupyromux BEUIECTB, TEMIIEPAaTypbl, IUIOMIAAN PEAKIMOHHOM MOBEPXHOCTH, HaJIU4Ms
Karanu3aTopa. Poip Kataan3aTopoB B MPHUPOJIC U POMBIIIIICHHOM MPOU3BoACTBE. OOpaTHMOCTh
peakmuii. XMMUYECKOE PAaBHOBECHE MU €ro CMEIIEHHWE TOJ JEHCTBUEM pPa3UYHBIX (aKTOPOB
(KOHIIGHTpAIMsl PEeareHTOB WU MPOJYKTOB PEaKIUd, JAaBJICHHUE, TEMIEparypa) A CO3TaHUs
ONTUMAJIbHBIX YCIOBHM NPOTEKaHUS XUMHUYECKHX IpoleccoB. Peakuuum B pacTBOpax
AJIEKTPOJUTOB. pH pacTBOpa Kak MoKaszaresib KUCIOTHOCTH cpenbl. 'uaponus coneil. 3HaueHue
TUApPOSM3a B OHOJOTMYECKMX OOMEHHBIX mporeccax. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC
peakiuu B MPUPOJE, NPOU3BOACTBEHHBIX IMPOLIECCAX U KUZHEACSITEIILHOCTU OpPraHu3MOB.
Heopranuveckast xumus (124)

Mertamnel. CriocoObl monmydeHust mMeTamuioB. Jlerkue u TsokEnbie MeTamnbl. JlerkornaBkue u
TYTOIUIaBKUE MeTalluibl. MeTtammnueckue 35eMeHTsl A- u b-rpynn. Menp. unk. Tutan. Xpowm.
XKenezo. Huxens. [lnaruna. Crumasel. Jlerupyromme no6aBku. UEpHble MeTayuibl. LIBeTHble
Metaiibl. YyryH. Cranb. JlerupoBanuble ctain. OKCUIBI U TUAPOKCHIBI MeTAILUIOB. HeMeTaibl.
[Ipocteie BemecTBa — Hemeramibl. Yriepona. Kpemuuit. Azor. @ocdop. Kuciopon. Cepa.
®top. Xnop. Kucnotueie okcuapl. Kucnoponconepxanime kuciotbl. CepHast KucinoTta. A30THast
KuciioTa. BogopoiHbie coeIMHEeHNs] HEMETAILIOB.
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OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA MPOCTHIX BEIECTB — METAJIIIOB IJIaBHBIX U
MOOOYHBIX MOATPYII (MEe/b, )KENe30) U HEMETAIJIOB: BOJOPOAA, KUCIOPOa, TaJOTeHOB, CEPBI,
aszora, docdopa, yriepoaa, kpemausi. Kopposus MeTaiuioB: BHABI KOPPO3UH, CIIOCOOBI 3aIUTHI
METaJNIOB OT KOPPO3HUH. DIIEKTPOIU3 PACTBOPOB U PACILIABOB.

XuMuA U KU3Hb (24)

Hayunbie meroapl mo3Hanusi B XuMuu. Mctounnku xummueckoil mHopmanmu. [Touck
uH(pOpMallMK 1O Ha3BaHUAM, UACHTU(HUKATOpaM, CTPYKTYypHbIM ¢dopMynaMm. MopaenupoBaHue
XUMUYECKHUX TMPOIECCOB U SIBICHUM, XMMUUYECKUM aHAIM3 W CHUHTE3 KaK METOJbl HAay4HOIO
MO3HAHUS.

XuMmus u 3n0poBbe. JlekapcTBa, GepMEHThI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHbIE BOBI.
[IpoGnemsbl, cBsi3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MperapaToB. BpeaHbie MPUBBIYKUA U
(bakTopel, pa3pymalmue 310poBbe (KypeHHUE, YHOTpeOJeHUE alKoroJisi, HapKOMaHUs).
PamyonanbHoe nuTaHue.

XuMHUs B MOBCEAHEBHOW XW3HU. Moromue u uuctsamme cpeacrBa. CpeacrBa JTUYHOU
TUTHEHBI ¥ KocMeTHKH. [IpaBuna 6e3omacHoil pabOTHI C €AKUMHU, TOPIOYUMHU M TOKCHYHBIMU
BEIIECTBAMMU, CPEJICTBAMU OBITOBOW XHUMHH.

XuMHSL U CelIbCKOe X03s1iicTBO. MuHepabHble U opraHuueckue ynoopenus. Cpencrtsa
3alIUThl PACTCHUU.

Xumuss U dHepreruka. I[IpupoaHbIE HMCTOYHHMKH YIiIeBOAOpPOAOB. lIpuponHeii wu
MONYTHBIA HEPTAHON Ta3bl, UX COCTaB W Hcmoiib3oBaHue. CocraB HeTH W ee mepepadoTka.
Hedremponykrel. OkraHoBoe uwmciao OensmHa. OxpaHa OKpyXKalolmed cpeasl mpu
He(drenmepepabOTKE W TPAHCIOPTHPOBKE HEPTEMPOAYKTOB. AJBTEPHATHUBHBIE HCTOYHUKHU
DHEPIHH.

Xumusi B crpoutenberBe. llement. beron. I[logbop onTUMaNbHBIX CTPOUTEIBHBIX
MaTepHaJiOB B MPAKTUUYECKOMN JESITEIbHOCTH YEIOBEKA.

XUMUS ¥ 3KOJIOTHS. XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH CPEebl U €ro MOCIIEICTBUA.
Oxpana runpocdepsl, T04BbI, aTMochepsl, (pIopbl U GayHb OT XUMHUYECKOTO 3arpsi3HEHHUS.

JdemoHncTpanmu.

e Mojenu HOHHBIX, ATOMHBIX, MOJIEKYJISPHBIX M METAUIMYECKUX KPUCTALTHYECKUX

PEMETOK.

Mopenu MOneKyJ U30MEPOB U TOMOJIOTOB

Pa3znuynble TUIBI XUMUYECKUX PEaKLU, BUACOONBITHl MO OPraHMYEeCKONH XUMHUHU. *

OO0pa3Ibl METAIIIIOB M X COSAMHEHUH, CIUTABOB.

B3anMoeiicTBre MeTaIoB ¢ KUCIOPOIOM, KUCIIOTaMH, BOJIOH. *

Jloka3zaTenbCcTBO aM(POTEPHOCTH ATFOMHHHUSI U €r0 THUIPOKCH/IA.

B3anmoaeiicTBre Menu W Kene3a ¢ KUCIOPOAOM; B3aUMOICHCTBUE MEIU M JKelie3a C

KHCJIOTaMU (CepHasi, COsTHAas).

[Monyuenue runpokcunoB menu (11I) u xpoma (L), okcuna menu.

B3aumopeiicTBue OKCHIOB U THAPOKCUAOB METAIJIOB C KUCIOTAMHU.

JlokazarenbcTBO aMoTepHOCTH coequHennid xpoma (I11)

OO0pa3ibl HEMETAILIOB.

Monenu KpucTaNInyecKuX peméToK aimMasa u rpadura.

[lonyyenne amMMuaka M XJOPOBOJOPOJA, PACTBOPEHHE WX B BOJE, J10Ka3aTEIbCTBO

KHCJIOTHO-OCHOBHBIX CBOMCTB ATHX BEIIECTB. *

e (xuranue yriisi U cepbl B KHUCIOPOJE, ONPEACICHHE XUMHUYECKUX CBOMCTB MPOIYKTOB
cropanusi. BzaumopeilcTBMe ¢ MeAbl0 KOHIIEHTPUPOBAHHOW CEPHOM  KHUCIOTBHI,
KOHIIEHTPHUPOBAHHON 1 pa30aBICHHON a30THON KUCIIOTHI.

e OO0pa3ubl cpeAcTB OBITOBOM XUMUHU, HHCTPYKIIMH 110 UX TPUMEHEHHUIO.

JlabopaTopHble ONBITHI.
1. M3ydeHue BIUSHUS PA3THMIHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKUX PEaAKITU
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1.
2.

—

Omnpenenenne peakiuu cpeibl YHUBEPCATIbHBIM HHIUKATOPOM.
I'mpponus cosen.

IIpakT4yeckue padoThl
[IpuroroBneHune pacTBOPOB C 3aJJaHHOW MOJIIPHOU KOHIIEHTPAILIUEH.

. Pemenue skcnepuMeHTaNbHBIX 33724 10 TeMe «MeTaib»
. Pemenue skcnepuMeHTaNbHBIX  3aAa4 1o Teme «Hemeramibi»

KonTpoabHbie padoThl
[To Teme: «Teoperndeckre OCHOBBI XUMUW.
ITo Teme: « Heopranmueckast Xumusi».

Ipumeuyanue. [Ipu nmpoBeneHUHN NMPAKTHYECKUX PAOOT M J1a0OPATOPHBIX OMBITOB OTJIENIbHBIC
SKCHEPUMEHTBI JEMOHCTPUPYIOTCS BUPTYAJIbHO, TaK KaK MX OCYIIECTBICHHE MOXKET HAHECTH

Bpen

3I0POBBI0 OOYYAIOIIUXCS (SIOBUTOCTh BEIIECTB, B3PBIBOOMACHOCTH). Takue paboOThI

OTMEYEHEI 3HAKOM *.
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KpacHonapckuii kpaid, MYHHITHIIAJLHOE 00pa3oBaHue Y CIEeHCKHI PalioH, ceJio Y CIIeHCKOoe

MYHHIHIIAJIbHOE ABTOHOMHOE 00111e00pa30BaTe/IbHOE YUPekKIAeHUE CPeAHsAs
o0meooOpa3oBareabHas mkoJa Ne 2 umenn I'eposi CoBerckoro Corsa 10.A. I'arapuna
MYHHMIHMIIAJIBbHOr0 00pa3oBaHusi Y CIEHCKHIl pailoH

YTBEPXXJIEHO
peIIeHnEM ITE€Aarorn4eckoro coBera

or 30 agrycra 2021 roaa npotokoin Ne 1

[Ipencenarens T.B. Uepkecona

noAnuck pykopoautens OY d.1.0.

PABOYASA TIPOTPAMMA

o XUMHUHU
(Yka3aTh y4eOHBIN peaMeT, Kypc)
YpoBens oOpaszoBanus (kinacc)  cpeanee obmiee, 10 — 11 kmaccer
(HaganpHOE 0OIIIEe, OCHOBHOE 00IIIee 00pa30BaHUe ¢ YKa3aHHEM KIIaCCOB)
KonmyectBo yacoB 136 4 (2 4 B HEneN0)

VYyurenr bykaps Hartanegs BuxktoposHa

Pabouas nporpamma no xumuu s ydamuxcs 10-11 kmaccoB  pazpabortana Ha
OCHOBE
e (eaepanbHOrO rOCYJAPCTBEHHOTO 00pa30BaTEILHOIO CTaHAApTa CPEIHErO
oOmrero obpazoBanus (mpuka3 MunucrepcrBa oOpa3zoBaHus U Hayku PO ot
17 mast 2012 Ne 413, ¢ usmenenusimu ot 11.12.2020 r.)
e OOIT COO MAOYCOHI Ne2 wumenu FO.A. I'arapyHa MyHHULIMIIAJIIBHOTO
o0pa3oBaHus YCIEHCKUN palioH
e [Iporpammsl Bocnutanuss MAOY COII No2 um. FO.A. I'arapuna na 2021 —
2025 rr. (yrBepxaeHo pemieHuem neacoera Ne5 ot 21.05.2021 r.)



I IlnanupyvemMbie pe3viabTAThLI H3VUEHHUS VIEOHOI0 MPeaAMeTa « XUMHUSI»:

JIn4HOCTHBIE pe3ysbTaThl B cOOTBETCTBUU C [Iporpammoit Bocnutanuss MAQOY COII
No2 um. FO.A. Tarapuna nHa 2021 — 2025 rr. u paboueit mporpamMmmoii Boctutanus MAOY
COII No2 um. FO.A. I'arapuHa oTpaxkaroT JajbHEHIIee COBEPIIEHCTBOBAHNE, B TOM YHUCIE B
YacTH:

HanHOTI/I‘IeCKOFO BOCIIMTAaHHUSA

[leHHOCTHOTO OTHONIIEHHSI K OTEYECTBEHHOMY HAay4YHOMY HAcleAuio, MOHUMAaHUS
3HAUEHUS XMMHYECKONH HAyKW B JKH3HU COBPEMEHHOrO OO0IIeCTBa, CIOCOOHOCTH BIANETh
JIOCTOBEpHOW HMH(pOPMANMEl O TEepPeAOBBIX TOCTH)KCHHUSX W OTKPBITHUSX MHPOBOH U
OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YyCTPOHCTBE MHUpa U
oOmiecTBa.

2. I'paxnaHcKkoro BOCHUTAHUA M HPABCTBEHHOr0 BOCHUTAHUA JeTel
HAa OCHOBE POCCHICKHMX TPAAUILHOHHBIX LIEHHOCTEH

[IpencraBieHuss 0 couuaabHBIX HOPMaxX M MPaBUJIAX MEXKIMYHOCTHBIX OTHOLICHHWH B
KOJUJIEKTHBE, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM NEATENILHOCTH MPU BBHIMOIHEHUN
yueOHBIX, IMO3HABATENbHBIX 3aJla4, BBINOJIHEHUU DKCIEPUMEHTOB, CO3/JaHUU Y4YEOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHMMAHUIO U B3aUMOIIOMOIIIM B IPOIECCE 3TOM yueOHOI
JIeATEIbHOCTH; TOTOBHOCTU OLICHMBATh CBOE MOBEJICHUE M MOCTYNKU CBOUX TOBAPHUIIEH C
MO3ULIMA HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI OCTYIKOB.

S. IMomyasipu3anuy Hay4YHbIX 3HAHMI cpeau JaeTell (IEHHOCTH HAY4YHOIO
MO3HAHUS)

MupoBO33peHUYECKHX TPEICTABICHUA COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH M COCTABJISIONIMX OCHOBY JIJISi TIOHWMAHHS CYIIHOCTH HAyYHOW KapTHHBI
MUPa; TPEJICTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IPUPOJIbI, B3AUMOCBSI3SIX
YeJI0BEKa C IPUPOJHON CPEAO, O POJIM XMMHUHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIBHBIX MOTHBOB, HAIIPABJICHHBIX HA TOJyYE€HUE HOBBIX 3HAHHH IO XHWMUH,
HEOOXOUMBIX JIJIsl OOBSICHEHHSI HA0JIF01aeMbIX MTPOIECCOB U SBICHU;

MO3HABATEIbHON W WH(GOPMAIMOHHOW  KYJIBTYpbl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITEIbHON PabOTHI C Y4EOHBIMH TEKCTaMH, CIIPABOYHOM JIMTEPATYPOH, JOCTYITHBIMHU
TEXHUYECKUMH CPEJICTBAMU WH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeca K 00yUYEHHUIO U MMO3HAHUIO, JTF0O03HATEILHOCTH, TOTOBHOCTH M CITOCOOHOCTH K
caM0OOpa30BaHMIO, HCCIIEAOBATEILCKOM  JICSITEIIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HATPABIEHHOCTH U YPOBHS OOYYCHHSI B TaTbHEHUIIIEM.

6. ®usznyeckoro BocnuTaHusi H GOPMHUPOBAHNS KYJIbTYPhI 310POBbA

Oco3HaHue IICHHOCTH XH3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 37I0pPOBBI 00pa3 »H3HH, OCO3HAHHME TOCICICTBHIA W HEMPUATHS BPEIHBIX
MPUBBIYEK, HEOOXOIUMOCTH COOIOJICHUS TpaBUi O€30MacHOCTH B OBITY W B pealbHOU
KU3HU.
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7. TpyaoBoro BociuTanusi ¥ Npo¢ecCHOHAIBHOI0 CaMOOIIPeAeIeHU

KoMMyHUKAaTUBHONH KOMIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOHM, HAaydyHO —
UCCIICIOBATEIILCKOM, TBOPUYECKOW W JIPYTMX BHIAX JAEATENBHOCTH; WHTEpeca K
NPaKTUIECKOMY M3YYCHHUIO TIpodeccuii U Tpyna pa3imyHOro poja, B TOM YHCIIE HAa OCHOBE
NPUMEHEHHS TPEIMETHBIX 3HaHWH, OCO3HAHHOTO BBIOOpa 00pa3oBaTEIBLHOW TPACKTOPUHU
NPOJIOJDKCHHUST 00pa30BaHUSl C YYETOM JIMYHOCTHBIX MHTEPECOB W CIIOCOOHOCTH K
MpeaMETY, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOUTEEH.

8. Dkojornyeckoro BOCHUTAHUSA

DKOJIOTUYECKH 11eJIeCO00pPa3HOro OTHOLICHHS K MPHUPOJE KaK K MCTOUYHUKY >KU3HU
Ha 3eMJiie, OCHOBE €€ CYLIECTBOBAHMS, MOHMMAHUS LIEHHOCTH 0€30MacHOro M 370pPOBOTO
oOpaza JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3HUYECKOMY U
MICUXUYECKOMY 3JI0pPOBBIO, OCO3HAHMS LEHHOCTU COOJIOACHHS TpaBuil O€30IacHOro
MOBE/IEHUs MpU paboTe C BEIIECTBAMHU, a TAK)KE B CUTYallUU, YIPOKAIOIIUX KHU3HU U
370pOBBIO JIIOACH;

CMOCOOHOCTH MPUMEHATH 3HAHUS, MOJIydyaeMble NPU U3yYCHUHU XUMUU, IS pPeIIeHUs
3aa4, CBA3AHHBIX C OKPYXAlolled IPUPOJHOM CPENOW, IOBBIILICHUE YPOBHSA
HKOJIOTHYECKOM KYJIbTYphl, OCO3HAHUS TJI00aTBHOI0 XapaKTepa SKOJIOTHYECKUX Mpo0IeM U
nyTel UX pelIeHns MOCPEeICTBOM METO/0B XHUMHH;

9KOJIOTHYECKOI0 MBIIUICHUS, YMEHHUS PYKOBOJCTBOBAaTbCS HMM B I[103HABATEIbHOM,
KOMMYHUKATUBHOM U COI[MAJIbHON MPAKTHUKE.

Takum oOpa3om, naanupyemsle 1uuHoCmHble pe3yrvmamast océoenus OO0IT

—  MHPOBO33pPEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS  HAYKH,
3HAYUMOCTH HayKH, TOTOBHOCTh K HAYYHO-TE€XHHYECKOMY TBOPYECTBY, BIIQJCHHE JIOCTOBEPHOMN
uH(popMaIel 0 MEPeIOBBIX JOCTHIKCHHUSIX U OTKPBITUSX MHUPOBOM U OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSX 00 YCTPOHCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, HA

IPOTSKEHUH BCEW KHU3HU; CO3HATEIbHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIICUTHOM MpodecCHOHANbHON 1 00IIECTBEHHOM NeATEIbHOCTH,
- DKOJIOTMYEeCKas KyJabTypa, OepekHOe OTHOLICHHS K POJHOH 3emMje, MIPUPOJHBIM OorarcTBam
Poccun u mupa; nmoHMMaHuE BIMSHUS COLIMAIBHO-DKOHOMHUYECKUX IMPOIIECCOB HAa COCTOSIHHE
IPUPOJHON M COLMANBHOM Cpebl, OTBETCTBEHHOCTh 3a COCTOSIHHUE MPUPOJTHBIX PECYpPCOB;
- YMEHUSI U HaBBIKA Pa3yMHOr0 MPHUPOIOINOIb30BAHMS, HETEPITUMOE OTHOUIEHUE K JCHCTBUAM,
MPUHOCSIINM Bpel SKOJIOTHH; PUOOPETEHHE OTBITA IKOJIOTO-HAIIPABICHHOM 1EATEeThHOCTH

Inanupyemvie memanpeomemmnuwie pezyiovmamot oceoenus OOIT

MeramnpenMeTHble  pe3yiabTaThl  OCBOCHHMS ~ OCHOBHOM  00pa3oBaTelbHOHM  HpPOTrpaMMBI
IpeCTaBICHbI TPEMs IpyIaMi YHHUBEpCAIbHBIX yueOHbIX aeiicTBuit (YV ).

2. PeryasiTuBHBbIe YHMBepCaJIbHbIe YUeOHbIE NelCTBUS

—  CaMOCTOSITENIbHO OMpEIeNATh IeNd, 3aJaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM
MO>XHO OIPENENIUTh, YTO LEIb JOCTUTHYTA;
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—  OILICHMBAaTh BO3MOXKHBIE MOCIEACTBUS JOCTHKEHUS MMOCTABIEHHOM LENH B IEATEIbHOCTH,
COOCTBEHHOW JKU3HH W JKU3HH OKPYKAIOIIUX JIFOJIeH, OCHOBBIBASICH HA COOOPAKCHHSIX STUKU U
MOpau;

— CcTaBUTh U GOPMYyIUPOBATH COOCTBEHHBIC 3a/J1a4Ml B 00Pa30BATEIBHOU NIESTEIBHOCTH H
YKU3HEHHBIX CUTYaIUsX;

— OIICHMBATh pPECypChl, B TOM 4HCIIE BpeMs H JApyrue HeMaTepuaabHbIC PECypCHI,
HEO0OXOUMBIE JJI JOCTUKEHHSI TIOCTABJICHHOM LIETH;

— BbIOMpaTh TYyTh JOCTIDKEHUS LENH, IUIAHUPOBATh pEIICHUE TOCTaBICHHBIX 3aJad,
ONTUMM3UPYS MaTepHalIbHbIE U HEMaTepUAJIbHbIE 3aTPaThI;

—  OpraHu3oBbIBaTh S(PQEKTUBHBII MOUCK PECYpCOB, HEOOXOIMMBIX JUISI JOCTHIKCHUS
MMOCTaBJICHHOM LIEIIN;

—  COIOCTABJISITh MOJTYYEHHBIN pe3yibTaT AesITeIbHOCTH C IOCTABJICHHOW 3apaHee LEeJbIO.

2. Ilo3naBaTenbHbIC YHHBeEPcAIbHbIE Y4eOHbIEe JeHCTBUSA

—  HUCKaThb M HaXOAWUTh 00OOIIEHHBIE CIIOCOOBI PElIeHUs 3aa4, B TOM YHUCJIE, OCYIIECTBIISTh
pa3BepHYThII HMH()OPMAIIMOHHBIH TOUCK M CTaBUTh HA €ro OCHOBE HOBBIE (y4eOHbBIE H
MO3HABATEIIbHBIC) 3a1a4H;

— KPUTHUYECKH OLIGHUBaTh W HHTEPIPETHPOBATH HH(POPMAIMIO C pasHBIX MO3MIIUH,
pacrno3HaBaTh U (PUKCUPOBATH MPOTUBOPEUHS B UH(POPMALIMOHHBIX UICTOYHHUKAX;

— HCIOJIb30BATh PA3JIMYHBIC MOACIBbHO-CXECMATUUYCCKHUE CPCACTBA I NOPCACTABICHUSA
CYIIECTBEHHBIX CBSI3€H W  OTHOIICHWH, a TakKe [MPOTUBOPEUYUM, BBIABICHHBIX B
UH(POPMALMOHHBIX HCTOYHUKAX;

—  HaxOJUTh W MPUBOAUTH KPUTUYECKUE apTyMEHTHI B OTHOIICHUH NEHUCTBUN U CYKICHHIMA
JIpYroro; CIOKOMHO M pPa3yMHO OTHOCUTBCS K KPUTHYECKUM 3aMEYaHUSIM B OTHOLUCHUU
COOCTBEHHOTO CY)KJIEHUSI, pacCCMaTPUBATh UX KaK pPecypc COOCTBEHHOTO pa3BUTHS;

- BBIXOIUTH 3a paMKH y‘IG6HOFO npeaMeTa U OCyHICCTBIIATH HeHeHaHpaBHGHHBIﬁ IIOUCK
BO3MOXKHOCTEH JIJIsl IIUPOKOI0 IepeHoca CPeiCTB U CIOCOOOB JeCTBHUS;

—  BBICTpauBaTh MHIUBUAYAJIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAsI OTPAHUYCHUS
CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIE OTPaHUYCHHUS;

- MCHATH U YACPIKUBATL PAa3HbIC TO3UIIUU B O3HaBaTeIbHONI ACATCIIBHOCTH.

4. KoMMyHMKATHBHbIC YHHBepPCAJIbHbIe Y4eOHbIe NelCTBUS

—  OCYHIECTBISITH JEIIOBYI0O KOMMYHHUKAITUIO KaK CO CBEPCTHHKAMH, TaK M CO B3POCIBIMHU
(kak BHYTpH 0OpazoBaTeNbHOW OpraHM3alvu, TaK W 3a ee MpejeinaMu), MoA0upaTh MapTHEPOB
JUTSL JIEJIOBOM KOMMYHUKAIIUU UCXOIS M3 COOOPaKEHH pe3yJbTaTUBHOCTH B3aMMOJACHUCTBUS, a
HE JIMYHBIX CUMIATHI;

— TIpU OCYIIECTBIICHHUHM TPYNIOBOH pPa0OThI OBITh KaK PYKOBOIHMTEIEM, TaK M YJICHOM
KOMaH[Ibl B Pa3HbIX pOJIsiX (TeHepaTop WIeH, KPUTUK, UCIIOIHUTENb, BHICTYNAIONINHI, SKCIEPT U
T.J1.);

—  KOOPIMHHPOBATH W BBHINOJHATH PAa0OTy B YCIOBHUSX pEaTbHOrO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

—  Ppa3BepHYTO, JOTHYHO M TOYHO H3JIaraTh CBOI TOYKY 3pPEHHS C HCIOJIb30BAHUEM
aJICKBATHBIX (YCTHBIX M MUCHbMEHHBIX) SI3BIKOBBIX CPEJICTB;

—  pacrmo3HaBaTh KOH()JIMKTOTCHHBIE CHUTYyallUM W TPEAOTBpPAIIaTh KOH(DIUKTH A0 HX
aKTHUBHOM (a3bl, BBICTpAWBATh JCIIOBYI0O M OOpa3oBaTeIbHYI0 KOMMYHHUKAIHIO, H30eras
JMYHOCTHBIX OIICHOYHBIX CY)KICHUH.
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IInanupyemvie npedomemmnuwie pesynomamaot oceoenus OOIT

B pesynbrare u3zydenuss yueOHOro mpenmera «XHMHS» Ha YPOBHE CpEIHEro OOILero
o0Opa3oBaHMUS:
Yyenuk 10 kj1acca HayYuTCs:

pacKkpbelBaTh Ha NpUMEpax pojidb XUMUU B (OPMHUPOBAHUM COBPEMEHHOW HaydyHOU
KapTUHBI MUPA U B IPAKTUYECKON JEATEIbHOCTH YEIOBEKA;

JIEMOHCTPUPOBATh Ha TPHUMEPAaX B3aUMOCBSI3b MEXIy XHMHEH U JpyrHMHA
€CTECTBEHHBIMH HayKaMH;

pacKpbIBaTh Ha MPUMEpax MOJ0KEHUS TEOPUN XUMUYECKOro ctpoerus A.M. Bytieposa;
OOBSICHATH MPUYMHBI MHOTOOOPAa3Hsl BEIIECTB HA OCHOBE OOLIMX IMPEICTABICHUNA 00 MX
COCTaBE M CTPOCHHH;

IPUMEHSTH MpaBHJIa CUCTEMATUYECKON MEXAyHapOIHOW HOMEHKJIATYphl KaK CpelCTBa
pa3uyeHHs U UICHTU(UKALUU BEIIECTB 10 UX COCTABY U CTPOCHUIO;

COCTaBJIATh MOJIEKYJISIPHBIE W CTPYKTYpHbIE (OPMYJIBl OPraHMYECKHX BELIECTB Kak
HOCHTeNeH MH(POPMAIMM O CTPOCHHWH BEIIECTBA, €0 CBOMCTBAX M MPUHAUIC)KHOCTH K
OTIpeIelIEeHHOMY KJIACCy COEIMHEHUI;

XapaKTepHU30BaTh OPraHUYECKHE BEIIeCTBA IO COCTaBy, CTPOCHHIO U CBOWCTBAM,
yCTaHABIMBATh NPHYMHHO-CIICICTBEHHBIC CBS3M MEXKAY MAaHHBIMH XapaKTEPUCTHKAMH
BEILIECTBA,

NPUBOIUTH TPUMEPHl XUMHUYECKUX PEAKIMi, PAacKpPBIBAIOIINX XapaKTEepPHBIE CBOICTBA
TUNMAYHBIX ~ TPEACTABUTENEH KJIACCOB OPraHMYECKMX BENIECTB C IENbl0  HX
UJACHTUPUKAIMY U 00bICHEHHSI 00JaCTH TPUMEHEHUS;

IPOTHO3MPOBATh BO3MOXKHOCTh NMPOTEKAHUSI XUMHUYECKUX PEaKIMii Ha OCHOBE 3HAHWHU O
THUITaX XMMHUYECKON CBS3H B MOJIEKYJIAX PEareHTOB U MX PEaKIMOHHON CITIOCOOHOCTH;
UCIOJb30BAaTh 3HAHHMS O COCTaBE, CTPOCHHHM W XMMHYECKHX CBOMCTBaxX BELIECTB IS
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON eI TENbHOCTH;

HPUBOIUTH MPHUMEPHI MPAKTHUECKOTO HUCIOIB30BAHUS MPOAYKTOB MEPEepadOTKH HEPTH U
INPUPOIHOTO Tra3a, BEICOKOMOJICKYISAPHBIX COCAMHEHUH (MOJIMATUIIEHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

MIPOBOJIUTH OMBITHI 110 PACIIO3HABAHUIO OPraHMYECKHX BEIECTB: INIMIEPUHA, YKCYCHON
KHCJIOTHI, HEMPEIEIbHBIX JKUPOB, TIIOKO3bI, Kpaxmaia, OeKOB — B COCTaBE IMHIIEBBIX
HPOJYKTOB U KOCMETHYECKUX CPEJICTB;

BJaJIeTh NMpPaBUJIaMU M TpueMaMu 0e30mMacHOM paboThl ¢ XMMUYECKUMHU BEUIECTBAMHU U
71a00paTOpHBIM 000PYIOBaHUEM;

NPOBOAWTH pacyeThl HA HAXOXJICHHWE MOJIEKYJSIPHONW (OPMYIBI YIIIEBOJOPOAA IO
NPOIYKTAaM CrOpaHHsi W TI0 €ro OTHOCHTENHbHOW IUIOTHOCTH M MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJISIINX B €r0 COCTaB;

BJIAJICTh TpaBHJIaMU O€30MacHOTO OOpaIleHUs] ¢ €IKUMH, TOPIOYMMH U TOKCHYHBIMH
BEILIECTBAMH, CPE/ICTBAMHU OBITOBOM XMMUH;

OCYILIECTBIATh MOMCK XMMHUYECKOH WHGpOpMalMU IO HA3BaHUSAM, HACHTH(PHKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIECTB;

KPUTUYECKH  OIIGHMBATh M  WHTEPIPETUPOBATH  XUMHUYECKYI0  HH(OPMAIHIO,
COJIepKalyI0cs B COOOLICHUSX CPEACTB MaccoBoi mH(opmauuu, pecypcax MHTepHerTa,
HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKHU 3PEHUS €CTECTBEHHO HAYYHOH KOPPEKTHOCTH B
IeJISIX BBISIBJICHUS OIIMOOYHBIX CY)KICHUI N (OPMUPOBAHUS COOCTBEHHOH MO3UIINY;
NPEJCTABIATh MYTH PEIICHHs III00aJbHBIX MPOOJIEM, CTOALIMX MEped YeTOBEUYECTBOM:
9KOJIOTHYECKUX, YJHEPIETUUECKHUX, CHIPHEBBIX, U POJIb XMMUH B PELICHUH 3THUX MPOOIEM.

Y4yenuk 10 ki1acca moJy4uT BO3MOKHOCTHh HAYUUTHCS:
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ULTIOCMPUPOBAMb HA NpUMepax CMAaHogleHue U 2680JI0YUI0 OP2AHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCOPUYECKUX IMANAX ee pa3eumuis;

UCNONBL306AMb MemOoObl HAYYHO20 NO3ZHAHUS NPU BbINOJHEHUU HPOEeKmo8 U YYeOHO-
UCccn1e008amensCkux — 3a0a4 N0 U3VHEeHUl0  C8OUCm8, CHocobo8  nonyueHus U
PACNO3HABAHUSL OP2AHUYECKUX BeUieCms,

VCMAHABIUBAMb 2EHEMUUECKYI0 C853b MENHCOY KAACCAMU OP2AHUYECKUX 6eujecms 0.
000CHOBAHUA NPUHYUNUATILHOU B03MONCHOCMU NONYYEHUS OP2AHUYECKUX COeOUHeHUL
3a0aHHO20 COCMABa U CMpoeHUsl;

VCMAaHaBIUBams 83auUMOCEA3U MeXHCOy akmamu u meopuell, NPUYUHOU U C1eOCMBEUeM
npU ananuze npooIeMHbIX CUMyayuti U 060CHOBAHUY NPUHUMAEMBIX PEUeHUll HaA OCHOGe
XUMUYECKUX 3HAHULL.

Y4enuk 11 knacca HayumTes:

packpblBaTh Ha MpUMEPax poJib XUMHU B (OPMHUPOBAHUU COBPEMEHHOM HAy4HOM
KapTUHBI MUPA U B IPAKTHUECKOH EATEIbHOCTH YEJIOBEKa;

JEeMOHCTPHPOBATh HA TpUMepax B3aMMOCBSI3b MEXIYy XHMHUEH U JIPYTHMMHU
€CTECTBCHHBIMU HAYKaMU;

nmoHuMath (usnuecknii cmpica Ilepumonnueckoro 3akona J[.M. MenzaeneeBa m Ha ero
OCHOBE OOBSICHATH 3aBHCUMOCTh CBOMCTB XUMHYECKUX 3JIEMEHTOB U 00pPa30BaHHBIX UMH
BEIIECTB OT 3JIEKTPOHHOTO CTPOCHHSI aTOMOB;

OOBSICHATH MPUYUHBI MHOTOOOpPa3Hsl BEIIECTB Ha OCHOBE OOILIMX IMPEICTaBICHUNA 00 MX
COCTaBe U CTPOCHUH;

MIPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUSI XMMHUYECKUX PEaKIMil Ha OCHOBE 3HAHUH O
TUTIAX XUMUYECKON CBS3HM B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;
UCTOJb30BaTh 3HAHMS O COCTaBE, CTPOCHHHM W XHWMHYECKHX CBOMCTBAaxX BELIECTB IS
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON JeSITEeNbHOCTH;

BJIa/IETh MpaBUJIAMHU U IprUeMaMu 0e30macHOi paboThl ¢ XMMUYECKUMHU BEIIECTBAMHU U
1abopaTOpHBIM 000PYIOBAaHUEM;

YCTaHABJIMBATh 3aBUCUMOCTH CKOPOCTH XUMHUECKOW PEaKIIMU U CMEICHUS XUMHYECKOTO
paBHOBECHUS] OT PA3IUYHBIX (DAaKTOPOB C IENBIO ONPEICICHHUS ONTHUMAIbHBIX YCIOBUIM
MPOTEKAHUS XUMHUECKUX TPOIIECCOB;

MPUBOAUTH IPUMEPHI THIPOJIN3A COJICH B TOBCEAHEBHOM KU3HU YEIIOBEKA;

MPUBOJUTL MPHUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil B  MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECcCax U KU3HEAEATEIIbHOCTH OPraHU3MOB;

IPUBOAUTH MPHUMEPHl XUMHUYECKHX pEaKIHid, PacKphIBAIOIUX OOIIME XUMHUYECKHE
CBOWCTBA MPOCTHIX BEIIECTB — METAJIJIOB U HEMETAJLIOB;

BJIQ/IETh MpaBWJIaMU 0€30MacHOro OOpalleHUs C €AKUMH, TOPIOYMMH U TOKCHYHBIMH
BEIIECTBAMM, CPEJICTBAMU OBITOBON XHUMHUH;

OCYILIECTBIATh MOMCK XWMHUYECKOH WH(pOpMalMU IO HA3BaHUSAM, HACHTH(HKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTHYECKH  OLIGHWBAaTb M  HMHTEPIPETHPOBATh  XMMHUYECKYI0  HH(OpMalHuio,
coJlepKallyrocsi B COOOILIEHUSIX CPEACTB MaccoBoi uHpopmanuu, pecypcax MuTtepHera,
HAYYHO-TIOMYJISIPHBIX CTaThsIX C TOYKHU 3PEHHS €CTECTBEHHO HAYYHOH KOPPEKTHOCTH B
LEJISIX BBISIBJICHUS OIIMOOYHBIX CYXACHUM U (hOpMUPOBaHHSI COOCTBEHHOM MO3UIINH;
NPEJCTABIATh MYTH PEIICHHs III00aJbHBIX MPOOJIEM, CTOALIMX MEped YelOBEUYECTBOM:
9KOJIOTHYECKUX, SHEPT€TUUECKUX, CBIPhEBBIX, U POJIb XUMHUHU B PELICHUU 3TUX MPOOIIEM.

Yuyenuk MOJYYIUT BO3ZMOKHOCTHb HAYIUTHCH:

00bACHAMb  NPUPOOy U CNOCcoObl  00PA308AHUSL  XUMUYECKOU C8A3U: KOBANIEHMHOU
(nOAAPHOL, HENOAAPHOU), UOHHOLL, MEMANLTUYECKOU, 8000POOHOU — C Yelbl0 ONpedeneHUs
XUMUYECKOU AKMUBHOCTU BEUeCmE;
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®  YCMAaHasNIU8AmMb 2eHeMU4ecKylo C8:A3b Medtcoy KIACCaMU OpP2aHUudecKux eeujecme Ois
000CHOBAHUA NPUHYUNUATILHOU B03MONCHOCMU NOJLYYEHUS OP2AHUYECKUX COeOUHEHUl
3a0aHHO20 COCMABA U CIMPOEHUSL,

®  YCManasnIU8amsb 83AUMOCEA3U MexcOy hakmamu u meopueti, NPUYUHOU U C1e0Cmeuem
npu aHanuze npooaemMHbIX Cumyayuti U 0O0CHOBAHUU NPUHUMAEMBIX PEUeHULl Ha OCHO8e
XUMUYECKUX 3HAHUUL.

Coaep:kaHue yu4eOHOro npeamMera

PaGouass mporpamma mo xumuu st 10—11 kmaccoB o0mieoOpa3oBaTeIbHBIX OpPTaHU3AIUN
pa3paboraHa B COOTBETCTBHHM C bBa3MCHBIM y4eOHBIM IUIAHOM ISl CTYNEHH CPEJHEro OOIIero
obpazoBanus. Xumus uszydaercs ¢ 10 mo 11 kmaccel. OOGmiee yncimo y4eOHBIX YacoB 3a 2 roja
oOyuenus — 136, u3 Hux 68 (2 1 B Hepenio) B 10 kimacce, 68 (2 1 B Hepento) B 11 kiacce.
OcHoBHBIMU TpoOJIEMaMH XUMHH SIBISIOTCS M3y4eHHE COCTaBa M CTPOEHUS BEILECTB,
3aBHUCHUMOCTH MX CBOMCTB OT CTPOCHHSI, KOHCTPYHUPOBAHHE BEIIECTB C 3aJJaHHBIMU CBONCTBaMH,
HCCJIEIOBaHNE 3aKOHOMEPHOCTENH XMMHUECKHUX MPEBPALICHUI 1 MyTel yrnpaBieHHUs] UMHU B LIESIX
MOJTy4eHUS BEIIECTB, MATEPHAIIOB, SHEPTUU

Kypc 10 xmacca 3HaKOMHUT OOydYarOIIMXCS CO CTPOSHHWEM, XHUMHUYECKHMMHU CBOWCTBAMH,
0COOEHHOCTSIMH CITOCOOOB MOTY4EHHUs U 007aCTAMHU IPUMEHEHUS] OPraHMYECKUX COSAMHEHUM.
3aBepmmrenbHblid 3Tanm (11 Kimacc) HampaBiaeH Ha 000OIIEHHE, pACIIUPEHUE UMEIOITUXCS
3HAHW [IKOJILHUKOB I10 YE€THIPEM BBINIEHA3BAHHBIM OJIOKaM M U3y4eHHUE TATOro 010ka XuMus u
KU3Hb, IPU3BAHHOTO JaTh BHIITYCKHUKAMU MPUKIIATHbIE 3HAHUS U YMEHUS.

Bo3MOXHBIMU HaITpaBICHUSMH IMPOCKTHON M y4eOHO-UCCIEA0BATEIbCKOM
ACATCIIbHOCTHU ABJIAKOTCA:

*uH(OPMAITMOHHOE,

*TBOPYECKOE,

*KOHCTPYKTOPCKOE,

*HICCIIEIOBATENBHCKOE,

*UTPOBOE.

B conepxanue yueOHOro mpeamera «XHMHS» BHECCHBI OMOJHEHUS (BbIICICHBI
Kypcusom). JlaHHbIE HM3MEHCHHS  CIOCOOCTBYIOT — JIy4IIEMYy YCBOCHHIO — MaTepHaia
00yJaromuMucs.

10 kaace (684; 24. B HEZEINIO)

Teopust XMMHYECKOr0 CTPOECHHS OpraHuvYeckux coeauHeHui. Ilpupoaa xuMH4YecKHX
cBs3ei (64)

Oprannueckue BemecTBa. IlosiBieHME M pa3BUTHE OPraHUYECKOM XMMHUHU KaK HayKH.
XHUMHYECKOE CTPOCHHE KaK IMOPSAJOK COEIMHEHHMS AaTOMOB B MOJIEKYJIE COIJIACHO HX
BaJICHTHOCTH. OCHOBHBIE  TOJIOKEHUS TCOpHUU XUMHUYCCKOIr0 CTPOCHUS OPTraHUYCCKUX
coequHennii A.M. bytnepoBa. YriepoaHblil CKeJleT OpraHudeckod MoJekyibl. KpaTHocTh
XMMHYECKOH CBSI3H. 3aBUCHMOCTHL CBOMCTB BCIICCTB OT XHUMHYCCKOI'O CTPOCHUA MOJICKYII.
N3omepus u um3omepsl. [lonstue o ¢yHKIMOHANbHOW rpymnme. [IpuHnumner kmaccudukanum
OpraHMYECKUX coeAMHeHHH. CucTeMaThyeckass MEKIyHapoJHash HOMEHKJIATypa W INPUHIUIBI
00pa3oBaHMs Ha3BaHUW OPTAHMYECKUX COCIMHEHHN. MEeCTO M 3HaUE€HHWE OPTaHNYECKOM XHUMHH B
CUCTCMC CCTCCTBCHHBIX HAYK.

Yraesogopoas! (214)
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[IpenenbHble yriieBoOpo sl (asikaHbl). Cmpoenue monekyivl memand. I OMOTOTHIECKUN
pan ankaHoB. ['omonoru. MexayHapoaHas HOMEHKIIATypa OpraHM4ecKux BemecTs. M3omepus
VIJIEPOJTHOTO CKeleTa. 3aKOHOMEPHOCTH HW3MEHEHHUS (PU3WYECKHX CBOWCTB. XUMHUYECKHE
cBOWicTBAa (Ha WpHUMEpe MeTaHa W JTaHa): peaKkUuu 3aMelleHus (raJoreHHpPOBAHUE),
JNETUIPUPOBAHUS KaK CIOCOOBI MOJYyYEHHUS! BaXKHEUIIUX COEIMHEHUN B OPTaHUYECKOM CHHTE3E.
l'openne MeraHa Kak OIWMH M3 OCHOBHBIX HMCTOYHHMKOB TeIIa B MPOMBIIUICHHOCTH U OBITY,
usomepusayuu anxkanos. Llennvie peaxyuu. Ce0600Hble paodukansi. I anocenonpouzsooHvie
anxkanos. HaxoxxieHue B IpupoJe U MIPUMEHEHHUE aTKAHOB.

Kpatneie cBs3u. HenpenenbHsle yrieBogoponbl. AikeHbl. Cmpoenue Monexkynvl

omunena. sp—Iubpuousayua. lT'omonorndyeckuii psn ankeHoB. Homenknatypa. M3omepus
YIJIEPOAHOIO CKEJIeTa U IMOJIOXKEHUS KPaTHOW CBSI3U B MOJIEKYIIE. [ eomempuyecKkas uzomepus.
XUMHUECKUE CBOWCTBA (Ha MpUMepe ATUJICHA): PEaKLIMU MPHCOEIUHEHUs (raJlOTeHUPOBAHUE,
eudpuposanue, TUAPATALUS, 2UOPO2ALO2eHUPOSaHUe) KaK CIIOCO0 MOydyeHHs! (QyHKIIMOHATBHBIX
MPOU3BOJHBIX YIJIEBOIOPOAOB, ropeHus. Ilpasuno MapkosHukosa. BvicokomonexynsapHvlie
coedunenus. Kauecmeennvie peaxyuu Ha O06olHylo céa3b. llonuMepusanus STUIEHA Kak
OCHOBHOE HAlpaBJeHHE €ro HCMoib30BaHUs. [lonu3TuiIeH Kak KPYMHOTOHHAKHBIM MPOAYKT
XUMHUYecKoro mnpousBojictBa. Ilpumenenue stunena. [lonumepvi. Cmenensv nonumepuzayuiu.
Monomep. Cmpykmyproe 36€eHo.

Ankanuensl W Kaydyku. [loHsTHE 00 ankagWeHax Kak YIrJIeBOJOPOJaX C ABYMS
IBOMHBIMU CBsi3siMU. [lomumepusanms nuBuHMIa (OytaaweHa-1,3) kak cmoco0 mMoaydeHUs
CUHTETHUYECKOTO Kayuyka. Mzonpen (2-memunbymaouen-1,3). HarypanbHbI U CHHTETHYECKUN
Kaydyyku. Bynkanmzanus xkaydyka. Peswna.D6onum. IlpumeHeHne Kaydyyka H pPE3UHBI.
Conpsaxcénnvie Osotinvie ceasu. llonyuenue u xumuueckue ceoucmea ankaoueHos. Peaxyuu
NPUCOEOUHEHUS (2AI02EHUPOBAHUSL) U NOTUMEPUZAYUU AIKAOUEHOS.

Ankunbl. AuerusieH (3THH) U ero romoisiord. CmpoeHue MoONeKyabl ayemuiend.
I'omonornueckuit psa ankuHoB. Homenkiarypa. M3oMepus yriepoaHOro CkejieTa u MoJIOKEHUS
KpaTHOM CBsI3U B Mouiekyne. Meowcknaccosas uzomepus. sp-1ubpuouzayus. XUMUYECKHUE
CBOWCTBa (Ha TIpUMEpe  aleTWJICHA): peakIuu MPUCOCAUHECHHS (TaJIOTCHUPOBAHME,
euopuposanue, TUAPATALUS, 2UOPO2ANOEHUPOBAHUEe) KaK CIIOCO0 MONyYeHHUsS MOJIMMEPOB H
JIPYTUX TOJE3HBIX MPOAYKTOB. ['OpeHHe areTuiieHa KaK HCTOYHHK BBICOKOTEMIIEPATYPHOIO
TUTAMEHH JUIS CBApKU U Pe3KU MeTaluioB. [IpuMeHeHure areTuieHa.

Tonamue o yuxknoankanax.

ApeHbl (apoMaTHYeCKHE YTIeBOJOPOMAbI). beH30 Kak MpeacTaBUTENh apOMATHYECKUX
yriaeBonopoaoB. Cmpoenue monekynvl Oensona. XUMHUUECKUE CBOMCTBA: PEaKIMHM 3aMEIIeHUs
(raioreHUpoBaHKWE) Kak Crmoco0 TMONyYeHHs] XWUMHUYECKHUX CPEICTB 3alllUThl PACTEHUH,
NMpUCOeIUHECHHS (THAPUPOBAHUE) KaK JIOKA3aTEIhCTBO HEMPEACIBHOTO XapakTepa OeH30Ia.
Peakuust ropenus. Tonyon. HMzomepus szamecmumeneu. [lpumenenue Oenzona. [lecmuyuobl.
l'enemuueckas ces3b apeHos ¢ OpyeuMu y2nee000pooamu.

Ilpupoonvie ucmoyHuku yenego0opooos. Ilpupoonviti 2a3. Hegmob. [lonymuvie
Hepmsanvie 2azvl. Kamenwwvii  yeonn. Ilepepabomrxa  negpmu. Ilepeconxa  Hegpmu.
Pexmugurxayuonnan xononna. benszun. Jluepoun. Kepocun. Kpexune negpmenpooykmos.
Tepmuueckuu u kamanumuyeckuti Kpekuneu. Iluponus.

Kuciopoacoaepxamme opranuyeckue coenHeHus.(27 1)

KI’ICHOpOHCOI{Gp)KaH_II/IG OpraHn4cCKUC COCIUHCHH. OI[HO&TOMHBIG NpCACIIbHBIC CIIUPTHI.
Knaccudukanus, HoOMeHKIaTypa, U30MepHsl CIUPTOB. METaHOI U ATaHOJ Kak IpeaCTaBUTENN
MpeeTbHBIX OJJHOATOMHBIX CIIUPTOB. [lepuunbiil, BMOPUUHBLI U MPEMUYHBIL AMOMbL Y21epood.
Booopoonas cesaze. Xumudeckue cBOMCTBA (Ha MpUMeEpe METaHOJIa M ATAHOJIa): B3aUMOJICHUCTBUE
C HAaTpUeM KaK CIoco0  YCTaHOBIEHHS  HAJM4YUsl TUIAPOKCOTPYIIBI, peakmus ¢
raJIoTeHOBOJIOPOAAMH KaK CIOCOO TMOJIy4eHHs pacTBOpUTENEH, AeruapaTanus Kak crocod
MONTyueHUsl dJTuieHa. Peakuus TOpeHHs: CHOUPTHI Kak TOIwBO. Cnupmosoe OpooiceHue.
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Depmenmul. Booopoonwvie cesazu. llpumeHeHue wmetaHona W 3TaHoja. Dusnonormyeckoe
JIeMCTBHE METAHOJIA M TAHOJIA HA OPraHU3M YEJIOBEKa. AIKO2ONUIM.

MHoroaromMHbie COUPTHI. DTUICHTIUKONb U TIUIEPUH KaK MPeICTaBUTENH MPeaeTbHbIX
MHOT'0AaTOMHBIX crupToB. KauecTBeHHast peakiiusi Ha MHOTOATOMHbBIE CIIUPTHI U €€ IPUMEHEHUE
JUIsL pacliO3HaBaHUS TJIMIEPUHA B COCTaBE KOCMETHUECKHUX cpelcTB. [IpakTHueckoe mpuMeHeHne
STUJICHTIIUKOJIS U TJIMLEpUHA.

®enon. Apomarudeckue crnupthl. CTpoeHHE MOJeKynbl (GeHona. BzaumHoe erusHue
amomos 8 Mmonexkyne ¢henona. Xumuueckue c80lUCmMEa: 83auMooelicmsue ¢ Hampuem,
auopoxcuoom Hampus, opomom. Kauecmseennasn peaxyus Ha ghero.

Ilpumenenue  ¢enona.  Cunmemuyeckue  noaumepvi. KoHOeHcayuoHuvie — noaumepbi.

Ienonnacmeor.

KapGonunbabie coequaenus. KapOoHwibHast rpymma. AnbaeruaHas rpynmna. AJbJIeTHIbI.
Keronsl. U3omepust u HomeHknarypa. [lonyuenue u xumuueckue ceoucmea anvoecuoos. Peaxyuu
OKUCNIeHUs1 U  NpucoeOuHenusi arvoecudos. MetaHanp (dopMalbIerua) W OTaHAIb
(ameranpaerua) Kak TPEIACTABUTENU NPEICIbHBIX albleruaoB. KauecTBEHHBIE pEakiuu Ha
KapOOHWJIBHYIO TPYIITY (peakiusi «cepeOpsTHOTO 3epKajay, B3aUMOJCUCTBHE C THUAPOKCHIOM
veau (1)) u ux npumeHeHwe Ui OOHAPYKEHUS MPEACNbHBIX albJCTHIOB B IMPOMBIIIICHHBIX
CTOYHBIX BoJaXx. TOKCHYHOCTH anbaeruoB. [Ipumenenne popmanpaerna u aleranbIeruia.

KapOonoBeie kucnotel. Kapboxcunvhnas epynna (kapboxcozpynna). Hzomepus u
HoOMeHKamypa Kap6onogvlx xuciom. OTHOOCHOBHBIE NpENENbHbIE KapOOHOBBIE KHUCIIOTHI.
Ionyuenue 0OHOOCHOBHBIX NpPEOENbHBIX KAPOOHOBLIX Kuciom YKCYCHash KHCIOTa Kak
MPEJICTaBUTENb MPENEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. XMMHUYECKHE CBOICTBa (Ha
npuUMepe YKCYCHOM KHUCJIOTHI): PEAKIMU C METaJlJIaMU, OCHOBHBIMH OKCHIaMH, OCHOBAHHUSIMHU U
COJIIMM KaK TOATBEPXKIEHUE CXOJCTBA C HEOPraHMYECKUMHU KHCIOTaMu. Peaknus
TepU(HKAIMUA KaK CIOCO0 MOJy4YeHHs CIOXKHBIX 3(upoB. [IpruMeHeHHE YKCYCHOW KHCIIOTHI
MypaBbuHas kuciorta. Auerartsl. [IpencraBienne o BhICHINX KapOOHOBBIX KUCIOTaX.

Cnoxusle 3¢upsl u kupbl. Homenxnamypa. IlonydeHue, XUMHYECKHE CBOHCTBA
cinoxHbIX 3dupoB. Peakuusa stepudpukanun. CroxxkHble 3Upbl Kak TPOAYKTHI B3aUMOIEHCTBUS
KapOOHOBBIX KHCIIOT €O criupTaMu. [IpuMeneHune ciaoxHbIX 3(UPOB B MUIEBON U MapproMepHOn
MPOMBINIIEHHOCTH. JKHUPBI KaK CIIOXKHBIE dQUPHI TIUIEpPUHA M BBICHIMX KapOOHOBBIX KHCIIOT.
PactutenbHble W JKUBOTHBIE XUPBI, UX cOCTaB. Pacrmo3HaBaHHWE pacCTUTENBHBIX >XUPOB Ha
OCHOBaHUM HX HENpEIeabHOro xapakrepa. [IpumeHeHue XupoB. ['MOpoau3 wiaM OMBUICHHE
YKUPOB KaK CIIOCO0 MTPOMBIIIUICHHOTO TIOMyYEHUS COJIeH BBICIINX KapOOHOBBIX KHCIIOT.

Mpb11ad Kak coyi BeICIIUX KapOOHOBBIX KHCIOT. Moromie cBoiictBa Mbuia. Cunmemuueckue
Motouue cpedcmea.

VYrneronbl. Knaccudukarusa yrineBogoB. Monocaxapuabl. Onueocaxapuovl. Jlucaxapuabl.
Haxoxnenue yrieBonoB B Ipupoje. lIoko3a Kak anbAeruaocnupr. bposkeHue TIIroKO3BbI.
®pykroza. Caxapoza. [uopoaus caxaposvl. Kpaxmanm ©u 1eUII0I03a KaK OWOJIOTHYECKHE
noJnuMepbl. XUMUYECKUE CBOMCTBA Kpaxmasia U LEJUII0JI03bl (TUAPOIIN3, KAUeCTBEHHAs peaKIlus
c oJ0M Ha Kpaxmaj U ee IPUMEHEHHUE Il OOHapyKeHHUsS Kpaxmaya B MPOJIyKTaX MUTAHUS).
[Ipumenenne u Omomoruveckas poib yriaeBonoB. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha
IIpUMepe alleTaTHOTo BOJIOKHA. Ayemunyenntonoda. Knaccuguxayus 6010K0H.

Wnentudukanuss OpraHMYecKHX COCAMHEHUH. [enemuueckas c84A3b MeHcoy Kiaccamu
opeanuyeckux coeOureHutl. TUTIBI XUMUYECKUX PEaKIUi B OpraHUYECKON XHUMUH.

A3oTcoaeprkaiue oprannieckune coequHeHus. (12 u)

AmMuHOKHCHOTHI U Oenku. CocTaB W HOMEHKIATypa. Amuusl. Amunoepynna. Auuium.
Tlonyyenue u xumuyeckue ceoticmea aHuIuHad. AMUHOKHUCIOTHI KaKk aM(OTEpHbIE OpraHU4YeCKHe
coenuHeHus. M3zomepus u nomenkiamypa. bunonspuwiii uon. Ilentunnas cBsa3b. buonoruueckoe
3HaYeHHE O-aMUHOKHCIOT. OOIacTu MpPUMEHEHUS aMUHOKHUCIOT. Cunmemuuyeckue 60JI0KHA.
Kanpon. Xumuuecxue ceoticmsea amunoxuciom. Ilenmuovl. Ilonunenmuowl. I uyun. benku kak
npupoaHbie  OnomosmMepsl. CocTaB M CTpOCHHE OENKOB. XUMHUYECKHE CBOWCTBA OCIKOB:
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ruaponu3, neHarypamus. OOHapykeHHe O€IKOB TpH IOMOINM KAauyeCTBEHHBIX (IIBETHBIX)
peakmuii. IlpeBpamenus OenkoB NHIIM B OpraHu3Me. buonormueckue (QyHKIUH OENKOB.
['eHeTnyeckas CBSI3b MEXAY OPraHUYECKUMHU BEUIECTBAMH.

Azomcooepocawue cemepoyukiuyeckue coeounenus. Ilupuoun. I[luppon. Iupumuoumn.
Ilypun. A3omucmsie ocnosaHusl.
Hyxneunosvie kucromul. Hykneomuowi. Komniemenmapnsie azomucmeoie 0CHOBAHUA.
Xumus u 300posve uenosexa. Papmaxonocuyeckas Xumusl.
IHoBTOpEHue (2 4)

PO NN L=

10.
11.

12.
13.
14.

1.

JdemoHcTpanmu.
OOpasupl OpraHMYECKUX BEIIECTB M MaTepuasioB. Mozenu MOJEKYJI OpraHUYeCKHX
BEILIECTB
OTHollIEHNE ATKaHOB K KUCJIOTaM, IeJoyaM, pacTBOPY IMepMaHTaHaTa Kalus U OpoOMHOU
BOJIE. *
Mopnenu Mosekya ToMoJoroB u u3zomepoB. Ilomydyenue aneTwieHa KapOUIHBIM
criocoOom. B3anMozeiicTBre ameTriieHa ¢ pacTBOPOM IepMaHTaHaTa KaJusg U OpOMHOMU
Bofou. l'openue aneruneHa. PasnoxkxeHue Kaydyka IpU HarpeBaHUM W HCIBITAHUE
IPOJAYKTOB  pa3lIOKEHHA. 3HAKOMCTBO C oOpa3lamMu KaydykoB. beH3zom Kak
pactBopuTenb. ['openue Oenzona. OTHomieHUue OeH307la K OPOMHOW BOJE M PAacTBOPY
nepMmanranara kanus. Okucienue Toiayona™
PactBopeHre B aleToHe pa3NMYHBIX OpraHudeckux BemiecTB. OOpa3ibl MOMOIMHUX |
YUCTSIIIUX CPEACTB. *

OO6pa31bl IacTMace,
JlaGopaTopHbie ONBITHI.

N3roroBnenue Moaenen MOJIEKYJT yIJIeBOJAOPOIOB

O3HakomiIeHHE C 00pa3aMu MPOAYKTOB HepTenepepadoTKu
Oxkwuciienne 3tanona okcuaom meau (I1). *

PacTBopeHnue rauneprHa B BoJie M peakuus ero ¢ ruapokcugom meau (I1).
XuMuueckue cBoicTBa (peHoma*

OkwucieHne ampaeruaa OKCHaIoM cepedpa. *

Oxucnenue anpaeruaa ruapokcugom meau (I1) *
PactBopuMOCTE KHUPOB, [OKa3aTEIbCTBO MX HENPEACIBHOIO XapakTepa, OMBUICHUE
*upoB. CpaBHEHHE CBOMCTB MbLJIa 1 CHHTETHYECKUX MOIOIINX CPEACTB

CBOICTBA TIIIOKO3bI KaK allbJIETHA0CIIUPTA. *

BzaumopeicTBue caxapo3bl C THAPOKCUIAOM KaJIbIIHSL.

IIpurorosieHne KpaxMaabHOIO KIEHCTEPA U €0 B3aUMOJAEHCTBHE ¢ HoaoM. I uaponus

Kpaxmaiia.

O3HakomiieHHEe ¢ 00pa3lamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.
I{BeTHBIE peakiy Ha OENKu
CaoiicTBa KanpoHa.

IIpakTyeckue padoTnl
KauecTBeHHOE omnpenesneHue yriepoja, BOA0poAa U XJI0pa B OPraHUYECKHUX BEIECTBAX

2. [lonmydeHue 3THIIEHA ¥ ONBITHI C HUM. *

3.
4.

[Tonyuenue u cBoiicTBa KAPOOHOBBIX KHCIIOT.
Pemenne skcriepuMeHTANBHBIX 33]]a4 HA PacliO3HABAHNWE OPTaHMUYECKUX BEIIECTB *.

5. Pemrenue skciepuMEHTAIBHBIX 3a71a4 HA MOTYYEHUE U PACTIO3HABAHUE OPTaHUYECKUX
BelecTs*®
6 Pacnio3zHaBaHue I1acTMacc ¥ BOJIOKOH.

PacuerHnsble 3agaun.
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1. BeiBog  ¢dopMysbl OpraHWYECKOro BEIIECTBA MO  MAacCOBOM J0JI€ XMMHYECKOTO
AJIEMEHTA.
2. BoiBoz (hopMyIibl OpraHMueCcKOro BEIIeCTBa 0 MPOYKTaM CrOpaHusl.

KonTposabHbie padoThl

1. Ilo Temam: «Teopuss XUMHYECKOIO CTPOECHHUS OPraHUYECKUX COETUHEHHI.
Yraeroaopoab».

2. ITo Teme: «Kucnopoaconep:xaiire OpraHMueCKue COeTMHEHUSI.

3. ITo Temam: «YTIeBOIB», «A30TCOAEPKAIINE OPTAHUYECKUE COCTUHEHUS.

11 kaace (6849; 24 B HEEIIO)

IToBTOpenue (24)

Teoperuueckne 0CHOBbI XUMHH.(384)

Ctpoenne BemiectBa. CoBpeMEHHasi MOJENb CTPOEHUS aroMa. OJEKTPOHHAas
KoHurypauus aroma. OcHosHoe u 6030yxcOeHHvle cocmoanus amomos. Kiaccuduxanms
XUMUYECKHX JJIEMEHTOB (S-, p-, d-ameMeHThl). OCOOEHHOCTH CTPOEHHUS DSHEPreTHUYCCKUX
ypoBHelr aToMoB d-anemenTtoB. Ilepuomnyeckas cucrema XuMHYeCKHX 3iemeHToB J[.I.
MenneneeBa. @usznveckuii cmbica Ilepuogmyeckoro 3akona .M. MenneneeBa. Ilpuuunbl u
3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB 3JIEMEHTOB M WX COCAMHEHUH IO MEepUoJaM U TPYIIIaM.
DJIEKTPOHHAs TPUPOJA XUMHUUYECKOH CBS3U. ODJIEKTPOOTPUIATEIBHOCTh. BUABI XUMHUYECKOM
CBs3M (KOBAJCHTHAs, WOHHAs, METAJUIMYECKasi, BOJOPOJHAS) M MEXaHH3MBI €€ 00pa3oBaHUS.
Kpucmannuueckue u amopguoie eewecmea. Tunvi Kpucmaniiuueckux peuwemox (amomuas,
MONEKYIAPHAA, UOHHASA, MeMANIuieckads). 3asucumocms Qu3uyecKux ceolcms eeuwecmed om
muna Kpucmaniuyeckou peuemxu. IIpuauHbl MHOr0OOpa3usl BEIIECTB.

Xumuyeckue peakuuu. ['oMoreHHble U reteporeHHble peakiuu. CKOpPOCTb peakluu, €e
3aBHCHUMOCTh OT pa3UYHBIX (AKTOPOB: MPHUPOJABI PEATUPYIOUINX BEIIECTB, KOHILEHTPALUU
pearupyromux BEHIeCTB, TEMIEPaTypbl, IUIOMIAAX PEAKIMOHHOW MOBEPXHOCTH, HATUYUS
Karaju3aTopa. Poip Kataau3aTopoB B IPHUPOJIE U MPOMBIIIIIEHHOM Mpou3BoacTBe. OOpaTUMOCTh
peakiuii. XMMHUYECKOE PaBHOBECHE M €ro CMEIICHUE IO JEHCTBHEM pa3IHyYHBIX (HaKTOpPOB
(KOHILIGHTpalMsl peareHTOB WM MPOJYKTOB peakllid, JaBJICEHHE, TeMIeparypa) A CO3JaHUs
ONTUMAJIBHBIX YCJIOBUI MPOTEKAHUSI XUMUUYECKUX IPOLECCOB. ucnepcnvie cucmemvl. Ilonamue
o Konnouoax (3onu, eenu). Mcmunnvie pacmeopwl. Peakium B pacTBOpax 3JEKTPOJIUTOB. pH
pacTBopa Kak IOKa3zaTellb KUCJIOTHOCTH cpenabl. ['miaponu3 coied. 3HaueHHE TUIpOJu3a B
OMoJOru4Yeckux OOMEHHBIX mporeccax. OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIUU B
IpUpoJeE, IIPOM3BOJCTBEHHBIX  MpoIeccax M KU3HEIAEATEIbHOCTH OpraHUu3MOB.
Heopranuveckast xumus (224)

Mertamnel. CriocoObl monydeHusi mMeTauioB. Jlerkue u TsokEnbie MeTamibl. JlerkornaBkue u
TYTrOIUIaBKHE MeTalluibl. MeTtamunueckue 35eMeHTsl A- u b-rpynn. Menp. Hunk. Tutan. Xpowm.
XKenezo. Huxens. [lnaruna. Crumasel. Jlerupyromme no6aBku. YEpHble MeTayubl. llBeTHble
Metaiibl. YyryH. Cranb. JlerupoBanuble ctain. OKCUIBI U TUAPOKCHUIBI METAILUIOB. HeMeTaibl.
[Ipocteie BemecTBa — Hemeramibl. Yriepona. Kpemuuit. Azor. @ocdop. Kuciopon. Cepa.
®top. Xnop. Kucnotueie okcuapl. Kucnoponconepxanme kuciotbl. CepHast KucinoTta. A30THas
KHcaoTa. BonopoaHsle cOeTMHEHNS] HEMETAIOB.

OKHUCIHUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX BELIECTB — METAIIJIOB TJIABHBIX U
NOOOYHBIX MOATPYNI (MEb, JKEJIe30) U HEMETAJUIOB: BOAOPO/A, KUCIOPOAA, TaJIOTEHOB, CEPHI,
aszora, docdopa, yriepoaa, kpeMausi. Kopposus MeTaiuioB: BHABI KOPPO3UH, CIIOCOOBI 3aIUTHI
METAJIJIOB OT KOPPO3UU. DIeKMPOoau3 pacmeopos u pacniasos. llpumenenue snekmponusa 6
NPOMbBLULTIEHHOCTU.

XuMus " Ku3Hb (64)

Hayunple MeToapl mo3HaHus B XxuMuu. VMcrounmku xumudeckod mHpopmaruu. [louck
uH(pOpMallUK 10 Ha3BaHUAM, WACHTHU(HUKATOpPaM, CTPYKTYypHBIM (dopMynaMm. MopenupoBaHue
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XUMHYECKHX MPOLECCOB M SBICHUM, XuUMUUECKUli aHAIu3 u cuHme3 Kak METOJIbl HAyYHOIO
MO3HAHMSL.

Xumus u 3n0poBbe. JlekapcTBa, GepMEHThI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHbIE BODI.
[IpoGnemsl, CBsi3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MperapaToB. BpeaHbie MPUBBIYKUA U
(bakTopel, pa3pymarmue 310poBbe (KypeHHE, YHOTpeOJeHUE alKoroJisi, HapKOMaHUs).
PanmonansHoe mutanue. [uwesvie 0odbasku. OcHo8bl NUUEBOL XUMULL.

XuMHS B TTOBCETHEBHOW XKM3HU. Mororue u uucTsimue cpeactsa. Cpedcmea 60opbowl ¢
ObLIMOBLIMU ~ HACEKOMBIMU:  peneiieHmsl, uHcekmuyuowvl. CpencTBa JTUYHOM TUTHEHBI U
kocMmeTHKu. [IpaBunia 6e3onmacHoi paboOThl ¢ €IKUMHU, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMU,
cpeacTBaMu OBITOBOM XUMUHU.

XuMHS U CelbCKOe X03s1iicTBO. MuHepabHble U opranuueckue ynoopenus. Cpenctsa
3alIUThl PACTCHUU.

Xumuss U dHepreruka. I[IpupoaHbIE HMCTOYHHMKH YIIIeBOAOPOAOB. lIpuponHbii wu
MONYTHBIA HEPTSHON Ta3bl, UX COCTaB W Hcmojib3oBaHue. CocrtaB HeTH W ee mepepadoTka.
Hedrenponykrel. OkranoBoe umciao OeHsuHa. OxpaHa OKpyKarolled cpelasl  IpH
He(dTenmepepabOTKE W TPAHCIOPTHPOBKE HEPTEMPOAYKTOB. AJBTEPHATHUBHBIE HCTOYHUKHU
SHEPIHUH.

Xumusi B crpoutenberBe. llement. beron. I[logbop onTUMambHBIX CTPOUTEITBHBIX
MaTepHalioB B MPAKTUUYECKOMN JAESITEIbHOCTH YEIOBEKA.

XUMUS ¥ 3KOJIOTHS. XUMHYECKOE 3arpsi3HEHUE OKPY>KalOIIe CPebl U €ro MOCIIEICTBUA.
Oxpana ruzgpocdepsl, T04BbI, aTMochepsl, (pIopbl U GayHbI OT XUMUYECKOTO 3arpsi3HEHHUS.

JdemoHncTpanmu.

e Mojenu HOHHBIX, ATOMHBIX, MOJEKYJISPHBIX M METAUIMYECKUX KPUCTALTHYECKUX

PELIETOK.

Monenu MOeKys H30MEPOB 1 TOMOJIOTOB

Pa3znuynble TUIBI XUMUYECKUX pEaKLUd, BUACOONBITHl MO OPraHMYeCKONH XUMHUHU. *

OO0pa3Ibl METAIIJIOB ¥ X COSAMHEHUH, CIUTABOB.

B3anMoeiicTBre MeTaIoB ¢ KUCIOPOIOM, KUCIIOTaMH, BOJIOH. *

Jloka3zaTenbCcTBO aM(POTEPHOCTH AIFOMHHHUSI U €r0 THUIPOKCHIA.

B3anmoaeiicTBre Menu W Kene3a ¢ KUCIOPOAOM; B3aUMOJCHCTBUE MEIU M JKelie3a C

KHUCIIOTaMU (CepHasi, COJIsIHast).

[Tonyuenune ruapokcunoB meau (1) u xpoma (L), oxcuma meau.

B3aumopeiicTBue OKCHIOB U THAPOKCUAOB METAIJIOB C KUCIOTAMHU.

JlokazarenbcTBO aMpoTepHOCTH coenquHennid xpoma (1)

OO0pa3ibl HEMETAILIOB.

Monenu kpucTaNInyecKuX peméToK aiMasa u rpadura.

[lonyyenne amMMuaka M XJOPOBOJOPOJA, PACTBOPEHHE WX B BOJE, J10KA3aTEIbCTBO

KHCIIOTHO-OCHOBHBIX CBOMCTB ATHX BEIIECTB. *

e (xuranue yriasi U cepbl B KHCIOpOJE, ONpeAeseHue XUMUYECKUX CBOMCTB MPOAYKTOB
cropanusi. BzaumopeilcTBMEe ¢ MeAbl0 KOHIIEHTPUPOBAHHOW CEPHOM  KHUCIOTBHI,
KOHIIEHTPUPOBAHHON 1 pa30aBICHHON a30THOMN KUCIIOTHI.

e OO0pasubl cpeAcTB OBITOBOM XUMHUHU, HHCTPYKIIMH 110 UX TPUMEHEHHUIO.

JlabopaTopHbIe ONBITHI.

W3ydenue BIUSHUS pa3InYHBIX PAKTOPOB HA CKOPOCTh XUMUUYECKUX peaKUnuii
Omnpenenenne peakuy cpeibl YHUBEPCAIbHBIM UHIUKATOPOM.

3. T'upponus conen.

N —

IIpakTnyeckue padoThl
. IIpuroroBinenue pacTBOPOB C 33JaHHON MOJIAPHON KOHLIEHTpaLUeH.
. Penienne skcriepuMeHTaNBHBIX 3a7a4 110 TeMe «MeTauis)

[\ I
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3. Pemenue skcniepuMeHTaIBHBIX  3ajAad 1o teme «Hemeramibi»

KonTposabHbie padoThI
1. Ilo Temam: «BaxkHeiye NOHATHS U 3aKOHBI XUMUN», «CTPOEHUE BEILIECTBAY.
2. ITo TemaM: «XUMHUYECKHE pEaAKIUN», «PacTBOpbBI», « INEKTPOXUMHUECKUE PEAKIIUM.
3.I1o remam: «Metamibly, «Hemeramibsy

Ipumeuanue. [lpu npoBeACHUHM MPAKTHICCKUX PaOOT M Ja0OPATOPHBIX OIMBITOB OTACILHBIC
9KCIIEPUMEHTHI JICMOHCTPUPYIOTCS BUPTYAIbHO, TaK KaK MX OCYIIECTBICHUE MOXKET HAHECTH
Bpel 370pOBBI0 OOy4arommxcs (SAOBUTOCTh BEUIECTB, B3PBIBOONACHOCTH). Takue paboThI
OTMEYEHEI 3HAKOM *,
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