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BBenenue
PabGouass mporpamma mo ydyeOHOMYy mpeamery « XUMUMSA » (6a30BbIii ypoBEHB)
paccunTana Ha 67 yacoB (1 yac B Heflent0) U pa3paboTaHa B COOTBETCTBUU C HOPMATUBHBIMU
aKTaMH:
npuka3z MuHHCTEpCcTBa 00pa3zoBaHus U Hayku Poccuiickoit denepaiuu ot
17.05.2012 Ne 413 «OO0 ytBepkaennn (penepasbHOro rocy1apcTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa CpeAHEro 0o1ero 0opa3zoBaHus» (C MOCIEAYIONIUMU U3MEHEHUSIMU );

- [Ipuka3 Munnpocsemenus Poccun ot 28.12.2018 N 345
"O ¢denepanbHOM MEpeUYHE YICOHNKOB, PEKOMEHIYEMBIX K HCTIOIB30BAHUIO TIPH peaTN3allin
MUMEIOIINX TOCYIaPCTBCHHYIO aKKPEIUTAIIIO0 00pa30BaTEIbHBIX MPOTpaMM HauaIbHOTO
00111eT0, OCHOBHOT'O 00I11eT0, CpeIHET0 00I11ero oOpa3oBaHus

-CanuTapHo-3muaeMuoIoruueckue npasmia u Hopmatussl CanlluH 2.4.2.2821-10
«CaHUTapHO-3MUAEMHOJIOTMUECKHE TPeOOBAaHUS K YCIOBHIM M OpraHU3aluy 00yueHus B
00111e00pa30BaTEIbHBIX YUPEKACHUAXY, yTBepKAeHHbIE [locTaHOBIEHNEM [ TaBHOTO
rocyJapCcTBEHHOT0 caHuTapHoro Bpadya PO ot 29.12.2010 Ne 189;

- PexomeHnnanuu 1o BHECEHUIO U3MEHEHUN B OCHOBHBIE 00pa30BaTENbHbBIC MPOrPAMMBI
HayaJbHOTO 00IIero o0pa3oBaHMs, OCHOBHOTO OOIIero oOpa3oBaHUs, CpPEAHEro oOIero
obpazoBaHus B COOTBETCTBUM ¢ DenepanbHbIM 3akoHOM OT 31 mroms 2020 roga Ne 304-D3
«O BHeceHun wusMeHeHuil B DexepanbHblii 3akoH «OO0 oOpazoBanuum B Poccuiickoit
®denepanuu» MO BONpPOcaM  BOCHHUTAHUS OOydwarommuxcs», mnuchbMo JlemaprameHTa
obpaszoBanus Bosorojckoii o6mactu ot 23.08.2021 Ne nx.20-8101/21.

- IlpumepHas ocHOBHasi 0OOpa3oBaTeNbHAs TpPOrpaMma CpPEeIHEro oOIIero o0pa3oBaHMS,
ono0peHa pemieHueM ¢eaepaibHOrO Y4eOHO-METOAMYECKOT0 OOBEIUHEHHS IO O00IIemMy
obpazoBanuto (mpotokod oT 08.04.2015 Ne 1/15, B pexn. ot 04.02.2020 Ne 1/20)

- OcHoBHasi oOpa3oBaTesibHas TporpaMma cpefaHero oOmero obpazoBanus MAOY
"Kuumenrcko-I'oponeukas cpennsst mkona", yueOHbld 1wian MAOY  "Kuumenrcko-
I'oponenxkas cpeauss mkomna"

- mporpamma: Epemun B.B., JIpo3nos A.A., Ky3emenko H.E., JIynun B.B. «IIporpamma
kypca xumuu 10, 11 kmaccoB 00111€00pa3oBaTENbHBIX YUPEKISHUN. ba3oBbIil ypOBEHbY,
Hpoda, 2019, nonymiena MunucrepcTBoM o0pa3zoBanus U Hayku Poccuiickort Deaepannu-

- Yuebnuk «Xumus. 10 kinacc. bazosriit yposers» Epemun B.B., [Ipo3nos A.A., Ky3pMeHKO
H.E., Jlyaun B.B. Jlpoda, 2019, 221 c.

- Yuebnuk «Xumus. 11 kimacce. bazossriit yposers» Epemun B.B., [Ipo3nos A.A., Ky3pMeHKO
H.E., Jlyaun B.B., Tepenun B.W1. [Ipoda, 2019, 158 c.

-Ilonoxenue o paboueil mporpamme y4yeOHOTO TMpeaMeTa, Kypca, MUCHUIUIMHBL (MOMYJIs)
MAOY «Kuumenrcko-I'opoaenkas cpeaHsia IIKOJa», YTBEPKICHO MNPUKA30M JTUPEKTOpa
MAOY «Kuumenrcko-I'oponenkas cpeanss mkona» or 29.12.2018 Ne 326.



1) IInanupyembie pe3yJbTaThl 0CBOEHHS Y4eOHOT0 MpeaMeTa.
1.1. JIn4HOCTHBIE Pe3yJbTAThI.

[[nanupyeMbIMU JIMYHOCTHBIMH DE3yJIbTaTaMH B PaMKax OCBOEHHUS Y4eOHOTO MpeaMeTa
«Xumus» Ha 0a30BOM YPOBHE SIBIISIFOTCS:

1) B chpepe oTHOLIEHMI 0OyUaronxcs K cede, K CBOEMY 3/10POBbIO, K TO3HAHUIO CEOS:

— TMPUHATUE M peaau3aluio IEHHOCTeW 370poBoro u Oe3omacHOro oOpasza >KU3HH,
OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (PU3UYECKOMY H
MICUXOJIOTHYECKOMY 3/10pPOBBIO;

— HENPUSITHE BPEIHBIX IPUBBIUEK: KYPEHHUS, YIIOTPEOJICHUS aIKOT0JIsl, HAPKOTUKOB;

2) B c(epe oTHOUIEHUH OOYYAIOMIMXCSI K OKpYXKAIOIIEMy MHPY, K >KUBOW MPHUPOJE,
XYJI0’)KECTBEHHOM KYJIbTYpE:

— MHUPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUSL HAyKH,
3HAYUMOCTh HAayKH, TOTOBHOCTh K HAayYHO-TEXHHYECKOMY TBOPUYECTBY, BIIaJICHUE
JIOCTOBEpHON HHGOpMAIME O TEPEeNOBbIX JOCTIXKCHHUSX M OTKPBITHSIX MHUPOBOM H
OTEUECTBCHHOW HAyKH, 3aWHTEPECOBAHHOCTHh B HAyUYHBIX 3HAHUAX 00 YCTPOWCTBE MHUpA H
00IIIeCTBA;

— TOTOBHOCTh U CHOCOOHOCTH K OOpa3oBaHWIO, B TOM YHCIE CamM0OOpa3OBaHUIO, Ha
MPOTSDKCHUH BCEW JKM3HM; CO3HATEIIBHOE OTHOIICHUE K HEMPEPHIBHOMY 00pa30BaHHIO KaK
YCJIOBUIO YCIEIIHOW NMPOo(EeCCUOHAIIBHOM U O0IIECTBEHHOMN AESTEILHOCTH;

— DJKOJIOTHYeCKasl KyJbTypa, OEpekHOe OTHOIIEHHE K PpOJHON 3emiie, TPUPOIHBIM
oorarctBaM Poccum m Mupa, TOHMMaHUE BIMSHUS COIMAIBHO-IKOHOMHUYECKUX TPOIECCOB
Ha COCTOSIHME TMPUPOJHOM U COLMAIBLHOM Cpelbl, OTBETCTBEHHOCTH 3a COCTOSIHHE
MPUPOIHBIX PECYPCOB, YMEHUN M HABBIKOB PA3yMHOI'O MPHUPOAOIOIH30BaHUSA, HETEPITUMOTO
OTHOUIEHUS K JICUCTBUSIM, MPUHOCSIIMM BpEa OKOJOTUM, NPUOOPETEHHE OIbITa
HKOJIOTOHAMPABJICHHOMN JCSATEIBHOCTH;

3) B cdepe OTHOIICHMI OOy4arOMUXCs K TPyay, B cdepe COIHAIbHO-IKOHOMUYECKUX
OTHOLICHMM:

— OCO3HaHHBIN BBIOOp OyaymIei npodeccuu Kak MyTh U COCO0 peain3alii COOCTBEHHBIX
KU3HCHHBIX TIAHOB;

— TOTOBHOCTh OOYYarOmIMXcsi K TPYAOBOH MPO(PECCHOHATLHON IeATEIBPHOCTH KakK K
BO3MOXKHOCTH y4YacTHsl B PCIICHWH JIMYHBIX, OOIIECTBEHHBIX, TOCYAapCTBCHHBIX,
0O0I11IeHAIIMOHAIBHBIX MPOOJIEM;

— TOTPEOHOCTh TPYAUTHCS, YBAKEHUE K TPYIY H JIIOISIM TPyAa, TPYIOBBIM JOCTHKCHUSIM,
I00POCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE OTHOIICHHWE K Pa3HbIM BHUAAM TPYHAOBOH
JeSITETHbHOCTH.

1.2. MertanpeaMmeTHblie pe3yJbTaThl

PerynsiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA
BpInyCKHUK HAYYHTCH:

— CaMOCTOSITEJIBHO OIpeNeNsaTh LIeNd, 33/1aBaTh MapaMeTpbl U KPUTEPUH, MO KOTOPHIM
MO>KHO OIPENEIUTh, YTO LENIb JOCTUTHYTA;

— OIICHMBAaThb BO3MOJKHBIE IIOCJIEACTBUS JOCTHKCHMsI TIOCTaBJICHHOM I1eNMd B
JESTeIbHOCTH, COOCTBEHHOW HW3HU W JKM3HM OKPYKAIOIIUX JIIOJEeH, OCHOBBIBAsSCH Ha
COOOpaKEHUSIX STUKH U MOPAJIH;

— CTaBWUTh U POPMYIHUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEILHON JIEATEILHOCTH U
’KM3HEHHBIX CUTYallUsX;



— OLIGHUBATh PECYpPChbl, B TOM 4YHUCJE BpeMsi U JIpyru€ HeMaTepualbHbIE PECYpCHI,
HEO0OXO0IUMBbIE IS TOCTH>KEHMSI TIOCTABJICHHOH 11€IH;

— BBIOMpaTh MyTh JOCTHXKEHUS II€JIM, TUIAHUPOBATH PEIIEHHE TOCTABJICHHBIX 3a/1ad,
ONTUMU3UPYS MaTepuaibHble U HEeMaTepUaabHbIC 3aTPaThl;

— OpraHu3oBbIBaTh A(PPEKTUBHBIA MOUCK PECYpPCOB, HEOOXOIUMBIX HJisi JTOCTHUKEHUS
MOCTABJICHHOMU LIEJIH;

—  COMOCTABJIATH MOJYUYCHHBIA PE3yJIbTAT JIESITEIHLHOCTH C IOCTABIEHHON 3apaHee IENbIO.

2. [lo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIe /1eiicTBUS
BbInycKHUK HAYyYHTCS:

— WCKaTh M HAXOAWTh OOOOIIEHHBIE CIOCOOBI peIieHus 3a7ad, B TOM YHCIIE,
OCYIIIECTBIIATh Pa3BEPHYTHI HWH(GOPMAIMOHHBIN TMOWCK W CTaBUTh Ha €r0 OCHOBE HOBBHIE
(yueOHbIC ¥ TIO3HABATEIBHBIC) 33]1aYH;

— KPHUTHYECKH OIICHWBATh M HWHTEPNPETHPOBAThH HH(POPMAIIMIO C Pa3HBIX IO3UIIUH,
pacrio3HaBaTh ¥ (PUKCUPOBATH MIPOTUBOPEUHS B MHPOPMAITMOHHBIX HCTOYHHKAX;

—  HCIIOJIB30BaTh PA3IUYHBIC MOACIHHO-CXEMATHUYECKHE CPEJICTBA JUIS IPEACTaBICHUS
CYIIECTBEHHBIX CBS3€H ©M OTHONIICHUH, a TakKe MPOTUBOPEUYUH, BBISBICHHBIX B
MH(POPMAITMOHHBIX HCTOYHHKAX;

— HaxXOJIUTh M TPUBOJUTH KPUTUYECKHE apryMEHThl B OTHOIIECHWU JCHUCTBUU H
CY)XJICHUH Jpyroro, CIOKOWHO W Pa3yMHO OTHOCHUTBCS K KPUTHUYECKUM 3aMEYaHUSIM B
OTHOIIEHUU COOCTBEHHOTO CYXKJICHHS, paccMaTpWBaTh HMX KaK pecypc COOCTBEHHOTO
pPa3BUTHS;

— BBIXOJHTH 32 PaMKH Y4eOHOTO MIPEAMETa U OCYIIECTBIIATH ICICHAMPABICHHBIN TTOUCK
BO3MOYKHOCTEH I IIMPOKOTO MEepeHOca CPEACTB U CIIOCOOOB ICHCTBUS;

— BBICTpaWBaTh WHIWBHIYAIbHYIO  OOpa30BaTEIbHYI0  TPACKTOPHIO,  YYUTHIBAsS
OTPaHUYCHHUS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIC OTPAHNYCHHSI;

— MEHSATH U YIEPKUBATh pa3HbIC MO3HIIMH B ITO3HABATEILHOU IEATCITLHOCTH.

3. KommyHukaTuBHbBIE YHUBepPcaabHbIe yueOHbIe 1eHCTBUSA
BbInyCKHMK HAYYHTCH:

—  OCYHIECTBJISITh JEJOBYI0 KOMMYHUKAIIUIO KaK CO CBEPCTHUKAMHU, TAK U CO B3POCIBIMU
(kak BHYTpH 00pa30BaTEJIbHOM OpraHu3alk, TaK W 3a €€ MpeaesiamMH), MoAOUpaThH
MapTHEPOB JUISl JI€JIOBOM KOMMYHHUKAIIMM MCXOJSI U3 COOOpaXKEHUW pe3yJbTaTUBHOCTHU
B3aUMOJCHCTBUS, a HE JIMUHBIX CUMIIATHUM;

— TPU OCYIIECTBICHWU TPYIIOBON pabOThI OBITh KaK PYKOBOJMTENIEM, TaK M WICHOM
KOMaHbl B Pa3HbIX POJIAX (T€HEpaATOp UIIEH, KPUTUK, UCIIOJIHUTENb, BEICTYHAIOIINMI, SKCIIEPT
U T.J.); 4

— KOOPAWHHUPOBATH W BBHITIOJNHATH PAa0OTy B YCIOBUAX PEATBbHOTO, BUPTYaTbHOTO U
KOMOMHHPOBAHHOT'O B3aHMMOJICHCTBHS,

— Pa3BEpHYTO, JIOTUYHO M TOYHO H3JaraTh CBOKO TOYKY 3pPEHHUSI C HUCIOJb30BAHUEM
aJIeKBaTHBIX (YCTHBIX M TUCBMEHHBIX ) S3BIKOBBIX CPEJICTB;

— pacrno3HaBaTh KOH(MJIUKTOTCHHBIC CUTYyallud W TPeAoTBpamiaTh KOH(MIUKTBI J0 HX
akTUBHOM (Da3bl, BBICTpaWBATh JIEJIOBYI0O U 0O0pa30BaTEIbHYI0 KOMMYHHKAIIMIO, H30eras
JIMYHOCTHBIX OLICHOYHBIX CYXKJICHUU.

1.3. IlpeamerHble pe3yabTaThbl:



BeinyckHuk Ha 0230BOM YPOBHE HAYYMTCSH:

— packpblBaTh Ha IMpUMEpPax pojib XUMUU B (OPMUPOBAHUU COBPEMEHHON Hay4yHOU
KApTUHBI MUPA U B IPAKTHYECKON JEATEIbHOCTH YEJIOBEKA;

— JIEMOHCTPHpPOBaTh Ha TNPHUMEpPax B3aWMOCBSI3b MEXAY XHUMHEH H JpyrUMU
€CTECTBEHHBIMU HayKaMU;

— packpblBaTb Ha [pUMEpax IMOJOXEHUS TEOPUH  XUMHUYECKOIO  CTPOECHMS
A.M. bytneposa;

— mnoHuMaTth ¢uznyeckuit cmoica Ilepuonnyeckoro 3axona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCHMOCTb CBOICTB XMMHUYECKHUX JJEMEHTOB M OOpa30BaHHBIX HMMHU
BEIIECTB OT 3JIEKTPOHHOT'O CTPOEHHUS aTOMOB;

— 0OBACHATH NPUUMHBI MHOTOOOpa3us BEUIECTB HA OCHOBE OOIIMX MPEACTaBICHUI 00 X
COCTaBE€ U CTPOECHUU;

— IPUMEHSTH NIpaBUiIa CUCTEMAaTUYECKOW MEXAYHApOAHON HOMEHKIIATYphl KaK CPEICTBA
pa3ianyeHus U UIEHTU(UKALIUY BELIECTB 110 UX COCTaBY U CTPOCHHUIO;

— COCTaBIISAITb MOJIEKYJISIDHBIE U CTPYKTYpPHBIE (DOPMYJIbI OPraHUYECKHX BEIIECTB KaK
HOCUTENEeW HH(OpMaUMU O CTPOCHHM BEIECTBA, €r0 CBOMCTBAX M IPUHAJIEKHOCTH K
ONpENEICHHOMY KJIACCy COEIMHEHU;

—  XapaKkTepu30BaTh OPraHMYECKHE BEILIECTBA IO COCTaBy, CTPOEHUIO M CBOMCTBaM,
YCTaHABIMBAaTh NPUYMHHO-CJIE/ICTBEHHBIC CBS3M MEXKIY JaHHBIMH XapaKTEPUCTHKAMU
BEILIECTBA;

— TNPUBOIUTH MPUMEPHl XUMUYECKUX PEAKUUN, PACKPBIBAIOIINX XapAKTEPHBIE CBOMCTBA
TUIIUYHBIX MPEJCTABUTENEH KJIACCOB OPTaHUYECKUX BEIIECTB C LIENbI0 UX UACHTU(PUKAIIIHN U
OO0BsICHEHUSI 00JIaCTU IPUMEHEHUS;

— IIPOTHO3MPOBATH BO3MOYKHOCTh MPOTEKAHUSI XUMHUUYECKUX PEaKUUid Ha OCHOBE 3HAHUUI
O TUIIAX XMMHUYECKOHN CBSI3M B MOJIEKYJIaX PEareéHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

— HCINOJb30BATh 3HAHMS O COCTaBE, CTPOCHWH M XMMHMUYECKMX CBOMCTBAX BEIIECTB JUIS
0€301acHOr0 MPUMEHEHUS B IPAKTUUYECKOH 1eATEIbHOCTH;

— TMPUBOIUTH MPUMEPHI MPAKTUUECKOTO UCTIONB30BaHUS POIYKTOB MepepaboTku HeTH
U TPUPOAHOrO ra3a, BHICOKOMOJEKYJISIPHBIX COCIUHEHUN (MOJUATUIIEHA, CUHTETUYECKOTO
KayudyKa, alleTaTHOTO BOJIOKHA);

— TMPOBOJAMTH OIBITHI 0 PACIIO3HABAHUIO OPTaHUYECKUX BEILECTB: IIIUUEPHHA, YKCYCHON
KHCJIOTBI, HENpPEAENIbHBIX >KUPOB, TIIOKO3bI, Kpaxmaja, OEIKOB — B COCTaB€ NHUIIEBBIX
MPOJIYKTOB U KOCMETUYECKUX CPEJICTB;

—  BJIaJIETh NMPABWJIAMHU U TIpUeMaMH 0€301acHOM padOThl C XMMHUYECKUMU BEIIECTBAMH U
71a60paTOPHBIM 000PYAOBaHUEM;

— YCTaHAaBIMBATh 3aBUCHMOCTbh CKOPOCTH XUMHUYECKOM pPEAKUMW U CMELICHUS
XUMHUYECKOTO PAaBHOBECHSI OT Pa3IMYHBIX (PAKTOPOB C LIETbIO ONMPEAENEHUS ONTUMAbHbBIX
YCIIOBHM NMPOTEKAHNS XUMUYECKHUX ITPOLIECCOB;

—  NIPUBOAUTH IPHMEPHI THAPONIN3A CONCH B [TIOBCEIHEBHO KIA3HH Ye/IOBEKa;

— TPUBOAUTH NPHUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX pPEAKUUNA B IPUPOJIE,
MPOU3BOICTBEHHBIX MPOIIECCAX U )KUZHEAEATEIbHOCTH OPTaHU3MOB;

— TPUBOJUTH MPUMEPHl XUMUYECKUX PEAKIMil, PACKPBIBAIOIIUX OOIIHME XUMHUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJUIOB;

— TMPOBOAMUTH pacyeTbl Ha HAXOXKJEHUE MOJIEKYJSpHOU (OpMyIbl yriieBoJgOpoaa IO
MPOJIYKTaM CrOpPaHUs U MO €ro OTHOCUTEIBHOU MIIOTHOCTA U MACCOBBIM JIOJSIM 3JIEMEHTOB,
BXOJISIIIIMX B €r0 COCTaB;

— BIAJETh NpaBUIaMHU 0€30IaCHOIO OOpAIEHUS ¢ €IKUMH, TOPIOUYUMU U TOKCHUUYHBIMU
BELIECTBaMH, CPEICTBAMU OBITOBOW XUMHH;



—  OCYIIECTBJIATh MOUCK XMMHUYECKON MHPOpMalUU MO Ha3BaHUAM, UIAEHTU(UKATOpaM,
CTPYKTYPHBIM (POpMYJIaM BEIIECTB;

— KpUTHYECKM OILICHMBaTh W  HHTEPIPETHPOBATH XUMHUYECKYI0  HH(POPMAIIHIO,
coJiepKallylocsi B COOOIICHHUSIX CpPEICTB MaccoBoil mHdopmanuu, pecypcax HHTepHera,
HAYYHO-TIOMYJISIPHBIX CTaThsX C TOUKH 3PEHUS €CTECTBEHHO-HAYYHOU KOPPEKTHOCTH B LIEIISAX
BBISIBJICHUS OIIIMOOYHBIX CYXICHUN U (POPMUPOBAHUS COOCTBEHHOM MO3UIINH;

— TPeNCTaBJIATh MYTH pEHIeHUs TTI00aIbHBIX IPOOJIEM, CTOSIIUX TIEPE]] YEIOBEYECTBOM:
HKOJIOTUYECKUX, SJHEPTCTUIECKUX, CHIPHEBBIX, U POJIh XUMHUH B PEIICHUU ITHX MPOOIIEM.

BoinyckHuk Ha 62a30BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYYUTHCS:

—  WLTIOCMPUPOBAMb HA NpUMepax CMAaHo8IeHUue U I80JI0YUID OPLAHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCHOPUYECKUX DMANAx ee pa3zeumusi,

—  UCNONIb306aMb MemoObl HAYYHO20 NO3HAHUS NPU BbINOJHEHUU NPOeKmos U yueOHO-
UCCne008amenbCkKux 3a0ad no U3y4eHuro C8olcmsa, cnocobo8 NoayieHus U pacno3Ha8aHuUs
Op2aHU4eCcKUx eujecmas;

—  00BACHAMb NpUpooy U CnocoObl 00pA308aHUL XUMUYECKOU C83U: KOBAJIeHMHOU
(noNAPHOU, HenoAPHOU), UOHHOU, MEMALIUYECKOU, 8000POOHOU — C Yelbl0 OnpeoeleHuUs
XUMUYECKOU AKMUBHOCU eUjeCme,

—  YCMAHABIUBAMb 2EHEMUYECKYIO CB8S3b MeHCOY KIACCAMU OPeaAHUYeCKUX 8eujecms Ois
000CHOBAHUSL NPUHYUNUATLHOU  B8O3MOJICHOCMU NOJYVYEHUS. OP2AHUYECKUX COeOUHEeHUll
3A0aAHHO20 COCMABA U CIMPOEHUsL,

—  YCMAHABIUBAMb 83AUMOCEA3U MedHCOY pakmamu u meopuetl, NPULUHOU U CleOCmBUem
npu amanuze npPooIeMHLIX cumyayuti U 0OO0CHOBAHUU NPUHUMAEMBIX PeUleHUll Ha OCHOBe
XUMUYECKUX 3HAHULL.

Conep:xxanue yueoHoro npeamera (67 yacon)

10 xaace (34)11 knacc(33)
Tema 1. BemectBo (10 u)

AToMHO-MoOJNeKynsgpHOoe yueHue. IlpeacraBieHue 00 aromMe Kak XHUMHYECKU
HenenuMon 4vactuue. AtomHoe sapo. HM3orombl. 3apsa sAapa Kak  BaXKHEWIIas
XapakTepUCTHKA aroMa. JJIEKTPOHHOE cTpoeHue atoma. I[lepmoamueckuii 3akon J[.1.
MenneneeBa. Ponbs JI.M. MenaeneeBa B (OpMHUPOBAHUHA OCHOB COBPEMEHHON XHUMHUHU.
IIpenckasarenbHas cuna Ilepuonmueckoro 3akoHa. CtpoeHne atomMa. ATOM —
cliokHast yactuna. Omkpovimue 31eMeHmapHuIX Yacmuy u cmpoenust amoma. SInapo
aToMa: TMPOTOHBI M HEWUTpOHBI. M30TOmBl. H30monvt 6000pooa. DAEKTPOHBI.
DnekTpoHHass 000J04YKa. DHEPreTUYECKHUil YpPOBEHb. OE)GI/ITaJ'II/IZ s- A p-.
d-Opoumanu. PactipeneneHue SIJIEKTPOHOB MO DHEPIeTUYECKHUM YPOBHAM H
opOUTaNIsIM. DJIEKTPOHHBIE KOH(PUIypauud aTOMOB XHMHYECKUX DIJIEMEHTOB.
BanentHsie BO3MOXHOCTH aTOMOB XUMHUYECKUX AJIEMEHTOB.
ITepuoaguuyeckuii 3akoH W cTpoeHHue aToma. CoBpeMEHHOE MOHSITHE
xuMuueckoro naneMmeHTa. CoBpemeHHas @opmynupoBka I[lepuoamydeckoro
3akoHa. IlpuynHa NEPUOAUYHOCTM B M3MEHEHHHU CBOWCTB XUMHYECKHUX
asieMeHTOB. OCOOEHHOCTH  3aIlOJIHEHUSI  JHEPreTUUECKUX  YpOBHEH B
BIIEKTPOHHBIX OO0OJIOUKAX aTOMOB IIEPEXOJHBIX DJJIEMEHTOB. OJIEKTPOHHBIC
ceMelCcTBa PJIEMEHTOB: S- U p-3JIEMEHTHI; d- U _f-271emMenmul.



XuMHUecKasi CBSI3b, €€ PA3HOBHIHOCTH M CIOCOOBI 00pa3oBaHUsl. MeXMOJIEKYISIpHOE
B3aumojeiicteue. KoBareHTHass xuMudyeckas CBsA3b. Ilonstue o
KOBaJIGHTHOM cBs3u. OO1as »3jekTpoHHas Tmapa. KpaTHOCTh KOBaJE€HTHOMU
CBSI3U. DJIEKTPOOTPULATEILHOCTb. [lepekpbléanue 21eKk- mpoHHbIX opbumanet,
nu- u cuema-cesazu. KoBajneHTHass MNOJisipHAs W KOBAJICHTHAsT HEIOJsSIpHAs
xuMuueckue cBs3u. OOMEHHBIM U JIOHOPHO-AKIENTOPHBIM MEXaHU3MbI
oOpa3oBaHUs  KOBAJICHTHOW  CBSI3H. BemecrBa  MOJIEKYJISIpHOTO 51
HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa JUJIsI BEUIECTB
MOJIEKYJIIPHOTO CTPOCHHUS.

MonHasxumMuueckascBs3b. KaTnoHbl 1 aHUOHBL. MlIOHHAs CBsI3b U
ee cBoMcrBa. MoOHHas CBsA3b Kak KpaMHUW CIIydad KOBAJICHTHOM MOJISIPHOM
cBs3U. Popmynvras eounuya eewjecmea. OmHocumenbHOCmMyb 0eNeHUs: XUMUYECKUX
ces3ell Ha munbi.

Mertannuueckass XxumMuueckas cBsizb. OOmme (u3nyeckue CBOWCTBAa METAILIOB.
3asucumocms 21eKMpPOnPo8oOHocmu memainos om memnepamypsi. CriaBbl. YepHovie u
ysemmuwle cniagvl

BemectBa MOIEKYJISIDHOTO MW HEMOJEKYJAPHOTO CTpoeHHs. KadecTBEeHHBIM U
KOJIMYECTBEHHBI COCTaB BEHIECTBA. ArperaTtHble COCTOsAHMA. Kpucrammmueckue u
aMmopdHbIe BelecTBa. TUIMBI KPUCTALIUYECKUX penieToK. [IpocThie U ClloXKHbIE BEleCTBa.
BaxHeiimme kinaccbl HEOPraHMYECKUX BEIIECTB.

SIBneHus, MpOUCXOIAIINE TP PACTBOPEHUHN BeIECTB. MHaMBUyanbHbIE BEIIECTBA
U cMecH. PacTBOpbl Kak NpHUMeEpbl TOMOTEHHBIX cMmecer. PacTtBopumocTs. MaccoBas
JI0JIsI paCTBOPEHHOTO BemiecTBa. Komtonaueie pactBopel. Y cThi€e Bel€CTB A U
c M e c u CMecu U XUMHUYECKUE COECIUHEHUSI. | OMOTE€HHBIE U I'€TEpPOr€HHbIC
cmecu. MaccoBasgs U oObeMHasl JI0JM KOMIIOHEHTOB B cMecu. MaccoBasi J0Jist
npumeceii. Perenne 3amad Ha MaccoByrO o0 mnpumeced. Krnaccuguxayus
gewecmes no CMmeneHu Ux Yucmomal.

HducnepcHbie cucteM bl [lonstue nucniepcHoit cucremsl. JlucriepcHas
dba3za u agucnepcuoHHass cpena. Kiaccudukanuss OUCHEPCHBIX CHUCTEM.
Konnouonwvie oucnepcuvie cucmemol. 3onu u eenu. 3Hauenue OUCNEPCHbIX cucmem 8
npupooe U HCUHU Yell08eKd.

DIIeKTpoauThUecKas auccounanus. KuciorHocts cpenbl. MHAnKaTophl

JdemoHcrpanuu. 1. OOpasubl BEIIECTB MOJIEKYJSIPHOTO (caxapo3a, 3TaHoJ, BOJa,
HadTanuH, Mo, cepa) U HAaMOJIEKYJISIPHOTO (rpaduT, XJIOPU HATPHSI, METAILIIBI) CTPOCHHUS. 2.
®opmbl opOuTaneil M AEMOHCTPALMsS HMX PACHOJOKEHUS B MPOCTPAHCTBE IMPHU MOMOUIH
BO3IYIIHBIX IIapoB. 3. Bosronka mnoma unu Hadtanuua. 4. [lnactuueckas nedopmarus
MOHHOTO ¥ METANTUYECKOTO KpucTasuia. 5. Mojenu KpucTauindeckux pemeTok. 7. O0pasibt
BEIIIECTB, OOpa30BaHHBIX JJIeMEHTamMH 3-ro mepuoaa. 8. [ameHue wu3BecTd BOMOH. 9.
AmdotepHsbIil xapakTep ruapokcuaa amomuaus. 10. TeroBeie 3 dekThl Mpu pacTBOpEHUU
CEpPHOM KHCIJIOThI, TUAPOKCHU]IA HATPHs, HUTpaTta aMMoHud. 11. ['uapartanus cynsdara meau
(II). 12. Kpucramnuzamusi HEpechIIIEHHOTO pacTBOpa alerara HAaTpus MpU BHECEHUU
3atpaBku. 13. Dbdext Tungans. 14. Ilpumepsl komwtouaubx cucteM. OKpacka pa3IuyHbIX
VHJIUKATOPOB B KUCJIOTHOW, HEUTPAJIbHOM U IEJIOYHBIX Cpeaax.

JlaGopaTopHbie onbIThl. 1. [IpU3Haku nMpoTeKkaHus XUMUYECKUX peakuui. 2. Y cioBus
MPOTEKaHUs peaKuii HOHHOTO OOMEHa.

Tema 2. Xumnueckne peaxkuun (94.)
VYpaBHeHHS] XUMUYECKUX PeaKIuil 1 pacueTsl no HUM. Kiaccupukanus XuMHIeckux




peakiuii. Peakiiuu moHHOTO OOMeHAa. XHMMHMUYECKHE CBOWMCTBA Ba)KHEMINMX KJIACCOB
HEOPraHUYECKHUX BCIIICCTB. KauecTBeHHbBIC pEeaKLNH. OKUCIUTEIBHO-
BOCCTAaHOBUTECIILHBIC peaKLnH. DJIEKTPOIIH3. OKUCIUTENBbHO-
BOCCTAHOBHUTEJIbHBIC npoimeccbl. OKHUCIUTEILHO-BOCCTAHOBUTEIBHBIC
peakiuu. OKHUCIWTEIb M BOCCTAHOBUTENL. OKHCIEHHE W BOCCTAHOBJICHHE.
CocraBieHrue  ypaBHEHHUH  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIuid
METOJIOM 3JIEKTPOHHOTIO OanaHca.

JlemoucTpauu. 1. BzaumoneincTtBue aIlOMHHHS € COJITHOM  KHUCJIOTOM. 2.
Heiitpanuzanus rugpokcuja HaTpUsl COJITHOM KuciaoToi (ombIT B OropeTke). 3. Peaxuus
HOHHOTO OOMeHa («xumMudeckas pamayra»). 4. [opeHwe aTrOMUHHUEBOW TyIpHL 5.
BaunmogeiicTBue xmopuma onosa (II) ¢ iuaKOM MM HEUTpaTa cepedpa ¢ MeIbio.

JlaGoparopubie onbIThl. 1. KauecTBenHbie peaknuu. 2. BogopoaHslii mokaszaTeib. 3.
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIIUM.

Tema 3. Heoprannueckasi xummus (84.)

Hemertamnbl.  ['ajioreHbl  KaKk  TUNHWYHBIE  MPEICTABUTEINM  HEMETAILUIOB.
OxucnuTenbHble CBOMCTBA KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM kucior. OOIiiue
CBOMCTBA HEMETAJUIOB. XMMHUYECKUE CBOMCTBA HEMETAJUIOB KAaK OKHMCIIMTEIICH.
B3aumoneiictBue ¢ MeTajulaMHd, BOJOPOAOM M JAPYTMMHU HEMeTaJLIaMHU.
CBoiicTBa HEMETAJJIOB KaK BOCCTaHOBUTENeH. B3aumoieiicTBue ¢ NpoOCTHIMU U
CJIOKHBIMH BEIIECTBAMU-OKUCIUTEISIMU. O0was xapakmepucmuka 2aio2eHos.

Mertamnel. OOmiass xapakTepUCTHKA, METOJbI HX TIOJIYYEHHUS] U CBOMCTBA.
BaxHeiimme MeTtajulbl M CIUIaBbl, UX MNPOU3BOJACTBO M HCIOJb30BAHUE B TEXHHKE.
[IpencraBienre 0 METALIYPrUd. DJIEKTPOXUMUYECKUN PAN HANPSHKEHUHA METAJUIOB.
O0mmue cBoOiHcTBA METalJa0B. XMMHYECKHE CBOMCTBA METAJIOB Kak
BOCCTaHOBUTEJICH. B3aumMogencTrBue MeETAJIOB C HEMeTallaMH, BOJOH,
KHCJIOTAMU U pacTBOpaMu cosier. Merajuiorepmus.

Koppo3uss MeTamioB kak  OKUCAIUMENbHO-B0CCMAHOBUMENbHBIU — NPOYecC.
CriocoOblI 3alIUThl METAJLIOB OT KOPPO3UH.

Dnektponui. Obwue cnocobvl nNOIYUEHUSI MEMALl08 U HeMemaslos.
DJIEKTPOJIM3 PACTBOPOB M paCILUIaBOB 3JJIEKTPOJIMTOB Ha MNpPUMEpPE XJIOpHUIa
HaATpUsi. DICKTPOIUTHUECKOE MOJIydeHUE ajtoMuHUs. [IpakThyeckoe 3HauYeHUE
AIIEKTpoNu3a. I anrveanoniacmuka u 2aib8aHoCmecus.

Jemonctpanuu. 1. O6pa3ubl TPOCTHIX BEIIECTB — HEMETAIOB. 2. KPUCTALUINYECKUE
penieTky anmasa u rpaduta. 3. BeiTecHeHMe rajJoreHoB U3 pacTBOpoB ux cojeil. 4. O0pasibi
MPOCTHIX BEUIECTB — METALIOB. 5. B3auMopelcTBue HaTpusi ¢ BoAou. 6. Amomorepmus. 7.
3HAKOMCTBO C 00pa3iiaMyd MHUHEPAJIOB M TOPHBIX MTOPO/I.

JlaGopatopHble  ombIThl. 1. O3HakOMJIEHHE CO CBOMCTBAMH HEMETaUioB. 2.
O3HakOMJIEHHE CO CBOMCTBAaMM METAJUIOB M CIUIaBOB. 3. Okpacka IUIaMEHU COJISIMH
METaJIJIOB.

[Ipaktuueckne paboThl. 1. PemeHne SKCHEPUMEHTANBHBIX 3a7ad 10  TeMe
«XHMUYECKUE PEAKLINIY.

Tema 4. OcHOBHbIE IIOHSITUSI OPraHUYECKOH XuMuH (4 4.)

[Ipenmer u 3HaueHue opranuyeckol xumuu. [IpuumHbl MHOrOOOpa3us
OpraHUYecKuX coeauHeHuid. CTpyKTypHass TEOpUs OPraHWYeCKUX COEIHHEHMII.



N3omepus. Verepoonwiii ckenem opeanuueckoti monexynvl. Kpamnocmus xumuueckoti
cesa3u. DyHKIMOHAIBHBIC IPYNIbl. XMMHUYECKAs CBSI3b B OPTAHUYECKUX COEAUHECHUSX.
['omonorudeckue psiapl. OCOOCHHOCTH U KIacCU(UKAIIS OPTAaHUIECKUX PEAKITH.

Hemonctpanuu. 1. O0pa3ipl OpraHMYeCKUX BEHIECTB U MaTEpUATIOB (IJIACTMACCHI,
JICKapCTBCHHBIE CPEICTBA, BOJIOKHA).

JlaGopatopHsbie onbIThHL. 1. CocTaBiieHue MOJIENEH MOJIEKYJI OPTaHUYECKUX BEIIECTB. 2.
CocTaBiieHre MoJIeeil TOMOJIOTOB METaHa.

Tema 5. YraeBoaopoasl (9 4.)

Anxansl. Cmpoenue monexynvt memana. CTpoeHUE, HOMEHKIIATypa, U30MEpHs,
¢busznueckre CBOCTBa. XUMUYECKHE CBOMCTBA ayikaHOB. [loydeHne u mpuMeHeHne
ankaHoB. . ['opeHre MeTaHa KaK OJIMH U3 OCHOBHBIX HCTOYHHKOB TEIUIA B MPOMBINIJICHHOCTH
u ObITy. Haxoxkzienue B mpupojie ¥ IpUMEHEHHE ajJKaHOB. [lonsamue 0 YuKkioaiKauax.

Anxensl. [lonydeHue v mpuMeHeHUE aNKeHOB. CmpoeHue MoeK)yibl SMuileHa.
["omonoruyeckuit psan ankenoB. Homenknatypa. M3omepus yriepoaHOTO CKelneTa u
MOJIOKEHUST KPATHOM CBSI3M B MOJIEKyJie. XMMHUECKUE CBOMCTBA (Ha MpUMepe ITHIICHA):
peaxIuu NprucoeIMHEHNs (TAIOTeHUPOBAHNE, 2UOpUPOBaHUe, TUpaTaLu,
2uopoeanozeHuposatue) Kak crnoco0 noydeHus: (yHKIMOHAIBHBIX TPOU3BOIHBIX
YIIEBOIOPOAOB, TopeHus. [lomumepusarius 3TuiIeHa Kak OCHOBHOE HAIIPABIICHUE €TO
UCIIONIb30BaHUs. [10MATHIIEH KaK KPYITHOTOHHAKHBIN TIPOYKT XUMHUYECKOTO
nmpou3BojCcTBa. [IpuMeHenue sTuseHa.

Anxanuensl ¥ kayuykd. [ToHsiTue 00 ankagueHax Kak yriieBoJ0poJax ¢ IByMs
nBoitHbIME cBsi3siMU. [lomumepu3zanusa nuBuamuia (OytaaueHa-1,3) kak cnocod moxydeHus
CUHTETUYECKOTO Kayuyka. HaTypanbHbIli U CUHTETUYECKUM KaydyyKu. Byikanuzamus
Kayudyka. Pe3una. [IpumeHeHune kaydyka v pe3uHBL.

Ankunabl. Cmpoenue monexynvl ayemuiend. I OMOIOTHISCKUH PsiJl aTKHHOB.
Homenknarypa. M3omepus yrinepoaHoOro CKejaera v NoJIOKEHUSI KPaTHOM CBSI3U B MOJIEKYJIE.
XUMHYECKUE CBOMCTBA (Ha MpUMeEpE alleTHIICHA): peaKIMK TPUCOCTMHCHHUS
(ramoreHupoBaHUE, eUOPUPOBAHUE, TATPATALINS, SUOPO2AI02eHUPOBAHUE) KAK CTIOCO0
MOJTyYCHUS TTOJIMMEPOB U APYTUX MOJIC3HBIX MPOIYKTOB. ['OpeHHe aneTuIeHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHH JIJIsl CBAPKHU M PE3KKM MeTasuToB. [IpuMeHeHe aleTuiIeHa.

Apenbl. beH3011 Kak npeacTaBUTENh ApOMAaTUYECKUX YIIIEBOAOPOA0B. CmpoeHue
MoJeKynbl OeH301a. XUMUUECKUEe CBOMCTBA: PEaKIMK 3aMelleHns {TaloreHUpOBaHKE) KaK
CH0C00 MOJIy4YeHUsI XMMHUYECKUX CPECTB 3allUThl pACTCHU, IPUCOETUHEHUS
(ruapupoBaHME) KaK J10Ka3aTeNIbCTBO HENPEIeNbHOro XapakTepa OeH3ona. Peakuus ropeHus.
[Ipumenenue 6eH3ona.

Hemonctpanuu. 1. OOpasupl ankanoB. 2. [lmaBnenwe u ropeHue mnapaduHa. 3.
W3nenus W3 NOAMATWICHA, MNOJMINpONWIECHa, nonuctuposna. 4. IloayueHue sTuieHa B
naboparopuu. 5. B3aumopeiicTBue 3TujI€HA C pacTBOPOM IEpPMaHraHaTa Kajaus U OpOMHOMN




BOo0M. 6. ['openue stunena. 7. [lonydenue anerusieHa KapOUIHBIM criocoooM. 8. ['openue
aleTUJICHA.
JlaGopartopHble onbIThl. 1. B3anmojeiicTBre akeHOB ¢ OPOMHOM BOJIOH.
Tema 6. HayuHble 0CHOBBI XUMHYECKOT0 Mpou3BoacTna (6 1.)
CKOpOCTh XMMHUYECKOM peakIMu U €€ 3aBUCUMOCTh OT pa3HbIX (DAKTOPOB.
XMMHUYECKOE paBHOBECHE M CIOCOOBI €ro cmemieHus. TemnoBod 3ddexT Xumuyeckoin
peakunu. XUMHYECKasi TEXHOJIOrusd. HaydHble NPUHIUIBI OpPraHUu3ald XUMHYECKOTO

ITPOU3BOJICTBA.
[Mpuponueiii r1a3. Heptr u ee mepepabotka. Bunmbl HedTEenpoayKTOB.
JleToHanmoHHas CTOMKOCTb OCH3MHOB. Pugopmune HU3KOCOPMHBIX

Hegpmenpooykmoas. Ilousamue 06 okmano8om yucie.

JeMoHcTpanuu. 1. 3aBUCUMOCTh CKOPOCTH OKHUCJICHUS HOJWJ]a Kajausi MEePOKCUIOM
BOJIOpOJIa OT KOHIeHTpanuu. 2. CMmelleHne paBHOBECHS PEAKIUM JAUMEPHU3AIMNU OKCHJIA
azora (IV) B 3aBucuMocTu OT TemrepaTypsl (OMBIT B 3aMassHHBIX COCY/IaX WJU B BBITSXKHOM
mkady). 3. Cxema mnpousBojactBa cepHoi kuciotel. 4. Komnexkuus «Hedpts u
HedTenpoaykTel». 5. OOpa3oBaHue MJIEHKH He()TH Ha TOBEPXHOCTU BO/IBI.

JlabopaTopHbie ombIThl. 1. CKOpOCTh XMMHYECKOW peakiuu. 2. XHUMHUYECKOe
paBHOBecue. 3. O3HakomieHue ¢ Kojuiekiuei «HedTh u HedTenpo yKThI.

Tema 7. Kucsiopoaocoaepxaniue opranudeckne coeqnaenus (13 1)

@O YHKIIUOHAIBHBIE TTIPOU3BOIHBIC YTIIEBOJOPO/IOB.

[IpenenpHble OAHOATOMHBIE CHUPTHI — HOMEHKJIATypa, HM30MepHs, (PU3NUecKue Hu
XUMUYECKUE CBOMCTBa (B3aMMOJICUCTBUE C HATpUEM, OPOMOBOJOPOAOM, JETHApATAIIUS).
[TonsiTue o nmpocteix 3gupax. [lonydyenne u npuMeHeHnEe METaHOJIA U ATAHOJIA.

MHoroaToMHbI€ CIUPTHI HA TTPUMEPE ITHICHTIIUKOJIS U TuiepruHa. OcOOEHHOCTH UX
cTpoeHus U cBOUCTB. [Ipumenenue. KauecTtBeHHast peakuysi HA MHOTOATOMHBIE CITUPTHI.

®deHoT — CTPOCHUE MOJIEKYIIbI, PU3UUECKUE U XUMUUECKUE CBOUCEA
(63aumooeticmaue ¢ Hampuem, 2UOPOKCUOOM Hampusi, bpomuoul eodoit). [lonydenue dpeHomna
13 KaMEHHOYTOJILHOM CMOJIBI U ero npuMeHeHue. KauecTBeHHbie peakiuu Ha peHo (¢
OpoMHOIi Bos1oM U xsopuaom xenesa (II1)).

Anpaerupl  Kak MPOAYKThl OKHUCIICHHS TEPBUYHBIX cHnupToB. I[loHsite o
KapOOHUJILHOW TPYINE U KapOOHWIIbHBIX COCAMHEHUAX. XMMHUYECKHUE CBOMCTBA albJCTHI0B
(oxucneHue, BocctaHoBjeHUE). KauecTBeHHbIE peaklMi Ha ajibJACTUIHYIO Tpynny (peakius
«cepeOpssHOro  3epkajna», BoccTaHoBieHue ruapokcuaa wmeau  (II)).  Ameron  kak
MpeCTaBUTENbh KeTOHOB. [IpuMenenue hopmaipaeruia 1 aleToHa.

KapGonoBbie  kucioTel. ®u3nueckue CBONCTBA MYpaBbUHOM, YKCYCHOW U
CTEAPUHOBOM KHUCJIOT. XUMHYECKHE CBOWCTBA — pEAKIMH C METAUIAMU, OCHOBHBIMU
OKCUJAaMH, OCHOBAaHUSIMH, CHUPTAMH, rajiorecHamu. IlomydeHne W NMpPUMEHEHHE YKCYCHOU
KHUCJIOTHI.

Crnoxnbie 3¢gupsl. Peakius satepudukarnuu. I'uaponns cinoxHbix 3¢GupoB. OMblIeHHUE.
Hcnonp3oBanne CIOXHBIX 3(QUPOB B KAUECTBE PACTBOPUTENICH, B MUIEBON U TTapPrOMEPHOI
MIPOMBIIIJICHHOCTH.

Kupsl, ux crpoeHue u cBorcTBa. OMBUICHHUE XUPOB. 3HAUEHUE KUPOB B OPraHU3ME
YEJI0BEKA.

YrneBoasl. MoHO-, 11- U noaucaxapuabl. [J1r0ko3a — pu3nvecKue CBOMCTBA,
OKHCJIEHUE, BOCCTaHOBJIEHNE. KauecTBEHHbIE pEaKIMy Ha THAPOKCUIIBHBIE U alIbAETUIHYIO



IpyNIbl B MOJIEKYJe ToKo3bl. @pykTo3a — n3oMep roko3bl. Caxaposa Kak npuMep
nucaxapuja. I uoponus caxaposvr Ilonucaxapuabl — KpaxMall, LEJII0I03a, TIIMKOITeH — UX
HaXOXIEHUE B IpUpO/Ie, (pr3nyeckrue CBOMCTBA, TMAPOIN3. AMUIIO3a U aMUJIOTIEKTHUH KaK
COCTaBHbIC YaCTU Kpaxmaiia. PoJib yriieBo/ioB B opranusme yenoseka. [I[pumenenue u
Ounosoruyeckas poJib yrieBoJoB. [loHsTHEe 00 UCKYCCTBEHHBIX BOJOKHAX HA MPUMEPE
aleTaTHOTO BOJIOKHA.

Hemonctpanuu. 1. Tlomydenue OpomdTana u3 stanona. 2. [lonydenuwe stumnanerara
B3aMMO/JICHCTBUEM STaHOJA C YKCYCHOM Kuciotoi. 3. OKHCIIEHHE 3TaHOJla U TJIUIEpUHA
nepMaHraHatoMm kamus. 4. l'opeHue nenstHoll YKCYCHOW KHUCHOTHL. 5. JleMoHcTpanus
penapaToB Pa3Iu4HbIX KAPOOHOBBIX KUCIIOT, CIOKHBIX 3(upoB. 6. Komiekius MoHO-, TU- U
noivcaxapuyioB. 7. Peakums «cepeOpsHOro 3epkaja» Ha MpUMeEpe TIJIIOKO3bl. 8.
B3aumoneiictBue 1imoko3sl ¢ rugapokcunoM meau (II). 9. IlpuroroBieHue KpaxmallbHOTO
KJIEHCTEpa.

JlabopaTtopubie omnbIThl. 1. CBolicTBa 3TaHoONa, TIUIEpUHA, ¢eHona, dopMannHa,
yKCyCHOM KucaoThl. 2. IlpoBeneHHe KadyeCTBEHHBIX peaklUMil Ha TJHIEpUH, (EHO,
dbopmanbirerua, anwinH. 3. [lodmydeHue yKCYCHOM KHCIOTHI W3 amerara HaTpus. 4.
Pacnio3HaBanue yKCyCHOM M MypaBbHHOW KHCJIOT IPHU MOMOIIM Ka4€CTBEHHBIX PEAKIUM. S.
CroricTBa TIIOKO3bl. 6. 3HAKOMCTBO C Pa3JIMYHBIMUA MPEACTABUTEISAMHU YTIECBOIOB. 7.
OmnpeneneHre Kpaxmania B pa3IMYHbIX MIPOIYKTaX MUTAHUS.

Tema 8. A3oTocoaep:kaimue OpraHndeckKue coequHenus (4 4)

AMMHBI KaK OpPraHMYECKHE NPOU3BOAHBIE aMMHaka. OCHOBHBIE CBOMCTBA
amMuHOB. [lomydyeHMe amMMHOB BOCCTAHOBJIEHHMEM HUTPOCOCIMHEHUN. AHWIIMH.
Bzaumnoe enusnue amomos u cpynn amomos Ha npumepe @QeHona U aHUIUHA.
KauecTBenHass peakuuss Ha aHWIMH ¢ OpoMHOW BomoH. IlpuMeHeHue aHWIIMHA.
[Tonyuenne annnuna no peakiuu H. H. 3unnna. [Ipumenenne anunuHa.

AMMHOKHCIIOTBI KaK MpUMEpP MOIU(YHKIIMOHAIBHBIX CcoeauHeHu. AMdoTepHbie
CBOWCTBA aMHHOKHCIOT — OOpa30BaHHE BHYTPCHHHUX COJICH, PEaKIMH C KHUCIOTaMU H
ocHoBaHusMu. OOpa3zoBaHKUe NENTUIHOMN CB3U. [lenTuabI.

benku. [lepBuunas, BropuyuHas, TpETHUHAS CTPYKTypa 6enkoB. DyHKIMU OEIKOB B
opranu3me. @epmeHThl. [ eHeTHn4Ye CKa 51 CBSI3b MEXKJAY KJIaccaMu opra
HUYECKUX coceauHeHUN IloHsITHE O TEHETUYECKOM CBSI3U U
TE€HETUYECKUX psiiax.

Jemoncrpanmu. 5. 1lnakaTel, WUIIOCTPUPYIOIIUE CTPOCHUE JKUPOB, YIJIEBOJOB,
MEeNTHIOB, OEJTKOB, HYKJICMHOBBIX KUCJIOT.

JlaGopartopHbie onbITHL. 4. [IBeTHBIE peakiuu OEIIKOB.

IIpakTudeckas paboTta. Pemenne sKcmepuMEHTaIbHBIX 3amad  «Pacro3HaBaHHe
OPraHUYECKUX BEIICCTBY.

Tema 9. Xumus B :ku3Hu U oomectse (4 4.)

Xumus numy. BaxHenmme KOMIOHEHTHI MSCHBIX M MOJIOYHBIX MPOJYKTOB.
[IpuroToBieHne KUCIOMOJOYHBIX MPOAYKTOB. [IniieBbie 700aBKU M UX BUABI (IMYIBraTOPHI,
AHTUOKCUJAHTBI, CTAOMIM3AaTOPHI, MOJACIACTHTENX U 1Ap.). [IpUHIUINBI parmoHAIBHOTO
MIUTaHMS.




JlexapctBa. HexoTopbie Tpynmbl JiekapcTB (aHAIbI€TUKH, aHTUOMOTUKH, AHTAIIUIbI,
aHTUTHCTaMUHHBIE cpeacTBa). Hapkotuku. Ctepouabl U UX pojb B OpraHu3Me 4YesloBeKa.
AHabonMueckre W MpOTUMBO3avaTouHble cpenctBa. Kypenue. Bpen, HaHOCHMBIN KypeHHEM
OpraHu3My 4eJIOBEeKa.

Kocmernueckue u napdromepHnsie cpencra. Bocnpustue 3anaxa yenoBekoM. Kpemsi,
0JIEKOJIOHBI, J€3010PaHThI, JaKU JUIsl HOT'Tel. 3aBUBKaA BOJIOC C TOUKH 3PEHUS] XUMHUH.

berroBas xumus. [IpuHIMIBI, HA KOTOPBIX OCHOBAHO JIEWCTBHUE MOIOIIMX CPEICTB.
[Tousatue o ITAB. Meuno. Kuakoe mbuio, maminyHud. CTUpaIbHBIN MOPOLIOK KaK CMECh
pasTUYHBIX BemiecTB. 3yOHas nacta. OtbenuBarenu u ux TUrbl. KoHAUIIMOHEPHI 115 OCTbA.

[Turmentsr w kpacku. Heopranwmueckwe NTUTMEHTHI W WX HCIIONB30BAaHUE B
xuBonucu. Temmepa, MacisHas >KUBONHUCH. [lpupomHble U CHUHTETHYECKHUE
OopraHUYecKue Kpacutenu. BemecTBa, mpuaronue XapakTEpHbBIN IIBET IIBETAM, STOJaM,
wiogaM (KapoTHHOU[bI, (uiaBoHOUIbI). Buabl kpamenuss (mpsiMmoe, KHCIOTHOE,
KyOoBoe). IloHsTHE O XMMHYECKHMX BOJIOKHaX. HaTypanabHBIE, CHHTETHYECKHE U
HCKYCCTBEHHBIC BOJIOKHA. Kiraccupukamuss ©  OTAENbHBIC IPEJACTABUTEITH
XMMHUYECKUX BOJIOKOH: areTarHoe (TpUaleTaTHbIA IIeNK) U  BUCKO3HOE,
sunuaxiopuonoe (xaopumn), noaunumpuivhoe (Humpon), noauamuonoe (Kanpow,
Hailion), noaudgupnoe (1ascan).

XuMHsI B CTPOUTENHCTBE. BakHeiine cTpouTelbHbIE Marepuanibl (U3BECTh, THUIIC,
LIEMEHT, 0eTOH, ene300eToH). [Ipolecchl, MpoucXoasamKe MpHU BBHICBIXaHUHU IUTYKaTYpKH,
IpU 3aTBEp/CBaHUM rurica, nemMeHTa u Oetona. Texnuka Qpecku. Kneu. [Tpuniumner, Ha
KOTOPBIX OCHOBAHO JICHCTBUE KIIEAIINX BEIIECTB. Pa3nuuHbie BUABI KIICEB.

XuMusi B CeIbCKOM Xo3siiicTBe. MuHepanbHble ynoOpeHus. A3oTHble, (HochopHbIE,
KaJIMKHbIE, KOMIUJIEKCHBIE U OpraHndeckue yaoopenus. MukpoaneMeHnTbl. CpeacTBa 3alUThI
pPacTEeHHI. Y CKOPUTENH pOCTa PACTEHUN U CTUMYJIATOPBI pOCTa KOpHEN. PenesneHTsl.

TomnmuBo. Pasznuunbie Buabl TomuBa. [Ipupoansiii ra3, HedTh U HEDTENPOMYKTHI.
OxrtaHoBoe U 1eTaHOBOE uucia. TBepaoe TormBo. KokcoBanue kameHHoro yris. Topd u
ero nepepadoTka.

[Tomumepsl. [lonmumepusanusa u nonukonaeHcanus. CononuMmepusanus. CBoHCTBa
MOJIMMEPHBIX ~MaTepuaioB. BaxHeiilme muacTMacchl (MOJUATHICH, TOJIUIPOIUIIEH,
MOJIUCTUPOJI, TTOJIMMETHIMETAKPUIIAT, MOJUBUHWIXJIOPUI, TMOJUKAPOOHATHI), JIACTOMEDHI,
HaTypaJbHbIE (XJIOMOK, IIENK), UICKYCCTBEHHbIE (BHUCKO3a) W CHUHTETHYECKUE (MOIMUI(UPHI,
MOJIMAMHM/IBI ), BOJIOKHA.

Heoprannueckue wmarepuansl. CTekio, kepamuka u ee Buubl (dapdop, dasHc,
MaiouKa).

[IpoOnemMbl 3arpsi3HEHUs OKpY’Kawomiew cpenasl. [IpuHIUIBI, JeXanme B OCHOBE
«3EJICHOU XUMHUNY.

HemoncTpanuu. 1.  DTHUKETKM Ha TOPOAYKTaX MHUTAaHUSA C  EPEUUCICHUEM
KAJIOPUMHOCTH TMPOAYKTa, €ro JKUPHOCTH, a TaKXKE YKa3aHHEM pPA3JIUYHbIX MHILEBBIX
no6aBok. 2. OOpa3ibl JeKapCTBEHHBIX cpencTB. 3. OOpasibl CUHTETUYECKHUX MOIOIIUX
CpeACTB, oOTOenuBareneld, MNUTMEHTOB, Kpacurtene. 4. Koiekiuu CcTpouTeIbHBIX
MaTepHuanoB, KEPAMUKH, IJIACTMACC, 3JIACTOMEPOB (CHHTETUYECKUX KAyUYyKOB), IPUPOIHBIX,
MCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH, MUHEPAJIbHBIX YI00peHui. 5. Pa3nuunbie BUIbI
torumBa. 6. Hed1b u mpoaykThl ee nepepabotku. [leperonka Hedru.

Jlabopatopubie ombiThl. 1. Kpamenne Tkanu. 2. 3HAKOMCTBO C MOIOIIUMU
cpexnctBamu. 3. M3yueHue KUCIOTHOCTH CPEJbl PACTBOPOB PA3IMYHBIX MOIOUIUX CPEACTB. 4.




3HAKOMCTBO C Pa3JIMYHBIMHA KIICSIMH. 5. OTHOIIEHHE CUHTETUYECKUX BOJIOKOH K pacTBOpamM
KHCJIOT H H_IeJ'IO‘ICI\/'I. 6. 3HAKOMCTBO C MHUHCPAJIbHBIMHA y,Z[06peHI/ISIMI/I N H3YUCHHC HX

CBOMCTB.

[IpakTHUyeckas pa60Ta. Pacrnio3naBanue miacTmMacc M BOJIOKOH.

TEMATHYECKOE IINTAHUPOBAHUE

10 KNNACC
KosmmuecTBO yacos
Ne HaumeHoBaHMe pa3aesioB U TeM JJIeKTPOHHBIE
n/n NPOrpaMmsbl Beero Kontpoasubie  IIpakruueckue | (uuppoBbie)
' padoThI padoThI o0pa3oBaTebHbIE
pecypcbl
1 OCHOBHBIC ITOHATHS 4
OPraHN4YeCKON XUMUHU
2 YT1eBoaopo bl 9 1
Kucnopon u 17
3 a30TcojepKaIe
OPraHM4YCCKUC COCOAMHCHM
4 BricokoMOJIEKyIsIpHbIE 4 1 1
BEIICCTBA
OBUIEE KOJIMYECTBO YACOB I10 34 2 1
IMPOT'PAMME
TEMATHUYECKOE INTAHUPOBAHUE
11 K/TACC
KoanuecTBO YyacoB
HaumeHoBanmue pa3aesioB u JJIeKTPOHHBIE
Ne i/ K n ( 0BbIE)
TEM MPOrpaMMbI Beero OHTPOJILHbIE paKkTHYeCcKHe 1M (POBHI
padoThl padoThI o0pa3oBaTeJibHbIE
pecypcsbl
1 BemiectBo 8
2 XuMuyecKue peakuun 6 1 1
3 Heopranuyeckass xumust 6 1
13
4 Hay4Hble 0CHOBBI XHMHY€ECKOT'0 3 1
NMPON3BOJACTBA
OBUIEE KOJIMYECTBO YACOB T10 33 5 2
IMTPOT'PAMME




YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIVISA YYEHUKA

» Xumus: bazossiil ypoBenb 10 knacc/ Epemun B.B., Ky3smenko H.E., 1.,
Ipo3noB A.A., Jlyaun B.B.; mox penakuueit JIynuna B.B., O61miectBo ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «IPODAY; « Xumus. bazossiii ypoBenb 11
kimacc/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., Jlyaun B.B.; ox
penakiueit Jlyauna B.B., O011ecTBO ¢ OrpaHUu4€HHON OTBETCTBEHHOCTHIO

«APODAY;

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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HOY POYHOC IVIAHUPOBAHUEC

Koax-
Ne ypoka Paszpnen Tema ypoka BO
4acoB
Tema 1. OcHOBHBIE NOHATHS OPrAHMYECKONH XUMHHU 4
1| 1 . Meronsl HayuHOrO no3Hanus [IpenMer u 3HaUeHNE OpraHNYeCKOit 1
xuMuH. CBOHCTBA OPraHUYECKHUX BEIIECTB U PEaKLU
CTpyKTypHas TeOpHs OpraHuuecKux coenunenuii. JlabopaTopHbie
2| 2 onbIThl. 1. CocTaBieHne Mojiesieit MOJIEKYJ OPraHUYECKUX 1
BEIIECTB.
3 3 Uzomepus
4 4 OCHOBHBIE KJIaCCHl OPraHMYECKUX coeuuenuii. JlabopaTopHeie 1
onbIThl 2. CocTaBieHne MOZENIe TOMOJIOrOB METaHa
Tema 1. YrieBoaopoast 9
5 1 [penensHble yrieBomopo s (ankansl) HazxBaHue BemecTs 1
6 2 [penenbHble yrieBonopoas! (ajakanbl) XMMHUYECKHE CBOICTBA 1
DTUIIEHOBBIE  YIIIEBOJOpOALl  (ankeHsl). JlaGopaTopHbIe
71 3 ombIThL. 3. B3aumopeiicTBre ankeHOB ¢ OPOMHO BOIOH. 1
8| 4 AJIKaIUEHBI U Kay4yKH. 1
91 5 ATETUIICHOBBIE YIJICBOIOPOIBI (AJIKUHBI)
10| 6 ApomaThyeckue yriieBoopoisl. beH3om u ero cBoiicTBa 1
11 7 Pemenue 3amau mo Teme «Y TIIEBOIOPOIBDY 1
121 8 O0o061aromiee NOBTOPEHHE 110 TeMe « Y TIIEBOJOPO/IbI
13 9 KOHTPOJIbHAS PABOTA Ne 1 «OCHOBHBIE ITOHATUA 1
OPTAHMYECKOU XUMUU. YTJTIEBOAOPOIbI»
Tema 3. Kuciaopona u azorcogeprkaniue opraHudyecKue coeJuHeHus 17
141 1 CrupTs 1
15( 2 XuMHUECKUE CBOIICTBA U MOyYEHHE CIIUPTOB 1
161 3 Muoroaromusie cniuptsl_JIabopaTtopHbie ombIThL. 4. CBOMCTBA 1
ATaHoJa, TIUIeprHa, (peHona, popManHa, YKCYCHOW KHCIIOTEHI.
17| 4 ®enon_JlaboparopHsie onbIThL. 5. [IpoBeieHNe KaueCTBEHHBIX 1
peakiui Ha TIMIeprH, GeHo, hopMalbaerul, aHUIUH
18 5 Anbaeruansl 1 KETOHBI 1
191 6 Kap6ounosesie kucnotsl Jlaoparopablie onbITel. Ne6llomyueHue 1
YKCYCHOW KUCJIOTHI U3 alleTaTa HaTpus
20 7 XuMHIYECKUe CBOIICTBaM MPUMEHEHHE KapOOHOBBIX KHCIIOT 1




21| 8 CnosxHbIe 3QUpPbI

221 9 Kupsr
Vraeosr. mokosa JlabopaTopHbie onbIThl No7CBOMCTBa TITFOKO3HI.

231 10 Ne8 3HaKOMCTBO € Pa3NIUYHBIME MIPEACTABUTENSIMHU YTIIEBOIOB.
No9. Onpenenenne kpaxmana B pa3IuYHBIX TPOAYKTAX MUTAHUS

24| 11 Caxapoza

251 12 [Nomucaxapuabt

26 | 13 AMUHBI

27 14 AMMHOKHUCIOTBI
benkn Jlaboparopusie ombiThl. Nel(. [[BeTHBIe peakiuu

28| 15 OeTKOB.

29 | 16 I'eneTHueckast CBA3BMEXAY KJIaCCaMM OPTaHUUECKUX COCIMHEHHH

30| 17 HroroBsiif KOHTpobHBIN TecT Ne2 Kucnopoa- u a3oTcoaepxaiue
OpPraHnv4cCKUEC BEIIECTBA
Tema 4.BbicokomosieKyJISIpHbIE BellleCTBA

31 1 [ommepsr
IMomumepHble  MaTepuansl___JlaGopaTopHble  OmbIThL. 11.

Kpamenne Ttkanu. 12. 3HaKOMCTBO C MOIOIIMMHU CpeAcTBaMu. 13.
M3yueHue KHUCIOTHOCTH Cpelbl PACTBOPOB PA3IMYHBIX MOKOIIMX

2| o cpenctr. 14. 3HaKOMCTBO ¢ pa3nuyHbIMU KiiesiMu. 15. OTHOIIeHUE
CUHTETUYECKUX BOJIOKOH K pacTBOpaM KHCJIOT W menodeit. 1.
3HAKOMCTBO C MUHEPAIbHBIMH YAOOPEHUSMH H H3yYeHUE WX
CBOICTB.

3303 IIpaxTtrueckas pabora Nel u Ne2 «Pacno3HaBaHue MmiacTMace U
BOJIOKOH»

3414 O6o6maromuit ypok 3a Kypce xumuu 10 kmace
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