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IlosicHuTeEILHAS 3aMUCKA

Pabouast mporpamma pa3paborana Ha ocHoBe DeepanbHOro rocy1lapCTBEHHOIO 00pa30BaTEILHOTO
craaapra @PI'OC COO u COOTBETCTBYET:

e OenepanbHOMY roCyIapCTBEHHOMY 00pa30BaTEIbHOMY CTaHIApPTy CpPEeIHEro oOI11ero oopazoBanus,
YTBEpKJACHHOMY TiprKa3zoM MunoOpuayku Poccuu ot 17.12.2012r. Ne413 ¢ usMeHEeHUsIMU U
JOTIOJTHEHUSIMU; ® TIHChMY MuHHUCTEpCTBa 00pa3zoBanus U Hayku P® ot 28 okTs6ps 2015 Ne08-1786
«O pabounx mporpaMmMax y4eOHBIX PEIMETOBY,

® aBTOPCKOI MporpaMmme 1o XuMuu, pazpadotanHoi k 1uHuu yueonukon O.C.I'abpuensna, U.T'.
OctpoymoBa, C.A. CnagkoBa 10 — 11 knaccsl bazoBblit ypoBenb. Mocksa. «IIpocsemenne» 2019 rogn,
UMEIOIHUXCS B (heiepaibHOM TIEPEYHe M PEalTi3yeMbIX B IITKOJIE;

*0CHOBHOI1 0Opa3oBarenbHas Mporpamma cpeanero oomiero oopazoanuss MKOY «KupeeBckuit
1eHTp oOpazoBaHus Ne 4y

Pabouas mporpamma oOecrieueHa y4eOHWKaMH, YyYE€OHBIMH TOCOOWSMH, BKJIIOYEHHBIMH B
(benepanbHbIi IepeyeHb YI€OHUKOB, peKOMeH1yeMbIx MuHOOpHayku P® k ncnosb30BaHuIo:
INa6puensu O.C., OctpoymoB WN.I'.. Cnankos C.A. Xumus. 10 knace. «IIpocBemenne» , M.,2019
INa6puensu O.C. OctpoymoB WN.T'.. CnankoB C.A.. Xumus. 11 kinace. «IIpocsemenne» , M.,2019

Paboyas nmporpamMma nmo XumMuu opueHTHpoBaHa Ha ydammuxcs 10 — 11 xmaccos

MecTo yyeOHOro npeamMera « XuMus» B y4eOHOM ILIaHe.

B cucreme ecrecTBEeHHOHaydyHOro oOpa30BaHUS XMMMs KakK y4eOHBIH IpeaMeT 3aHMMAaeT
Ba)XHO€ MECTO B ITO3HAHUM 3aKOHOB MPUPO/bI, (POPMUPOBAHUN HAYYHON KAPTHHBI MUPA, XUMUYECKOM
IPaMOTHOCTH, HEOOXOAMMOW JJsl NMOBCEJTHEBHOM JKM3HHU, HAaBBIKOB 3J0POBOTO M OE€30MaCHOTO s
4yejoBeKa M OKpYXKarolled ero cpenpl oOpa3za XHM3HHM, a TaKkkKe B BOCHUTAHUM 3KOJOTMYECKOH
KyJIbTYpbl, (POpMUPOBAaHMM COOCTBEHHOM MO3MLMHU IO OTHOILIEHUIO K XMMMUYECKOW HH(pOpMaluy,
[10JIy4aeMO} U3 pa3HbIX HCTOYHHUKOB.

VYcenenHocTs U3ydeHus: yueOHOro npeMera CBsi3aHa ¢ OBJIaJICHUEM OCHOBHBIMU MOHATUAMU XUMUH,
Hay4YHbIMH (paKTaMu, 3aKOHaMH, TEOPUSIMU, IPUMEHEHUEM I10JTyYEHHBIX 3HAaHUH MTPU peLIeHUN
IIPAKTUYECKUX 3a/1a4.

B cootBerctBru ¢ @PI'OC COO XuMus MOXKET U3y4aThecsl Ha 6a30BOM U yIrilyOJI€HHOM YPOBHSIX.
N3yuenue xuMuu Ha 6a30BOM YpOBHE OPUEHTHPOBAHO Ha o0ecredeHne o0meo0pa3oBaTebHON U
OOIIEeKyIbTYPHON HOArOTOBKU BBIITYCKHUKOB.

Coneprkanue 6a30BOTo Kypca MO3BOJISET PACKPBITh BEYIIHE UCH U OT/AEIbHbIE MOJIOKEHHs], BaXKHbIE
B [I03HABATEILHOM U MHUPOBO33PEHUYECKOM OTHOIIEHUH: 3aBUCUMOCTh CBOMCTB BEILLECTB OT COCTaBa U
CTPOEHUs1; 00YCIIOBICHHOCTh IPUMEHEHHUS BEIIECTB UX CBOMCTBAMU; MaTepHaIbHOE €JMHCTBO
HEOPraHMYECKUX U OPraHNYECKUX BEUIECTB; BO3PACTAIOIIAsl POJIb XUMHUH B CO3JAHUH HOBBIX JIEKAPCTB
U MaTEpUaJIOB, B )KOHOMHUU CBIPbsI, OXPaHE OKPYKAIOLIEN CPEbI.

ITo rogoBoMy KaseHAapHOMY rpaduky mkossl Ha 2022 - 2023 yueOnslii rog uia 10 knacca
NPeSyCMOTPeHO 35 yuyeOHBIX HEJelb.

N3ydyenne xumMuu Ha 0a30BOM YpOBHE CpenHero oOmero oOpa3oBaHHsS HAMpaBJIEHO Ha
JIOCTUKEHHE CIIENYIOIINX HeJIei:

* OCBOCHHME 3HAHUN O XMMHYECKOW COCTABIISIOLICH €CTECTBEHHOHAYYHOW KapTUHBI MUPA,
BXKHEUIINX XUMUYECKUX IMOHATHUSX, 3aKOHAX U TEOPUSX;



* OBJIQ/IeHMe YMEHUSIMH TPUMEHSATh MOJY4YEeHHBIC 3HAHUS s OOBSCHEHUS Pa3HOOOPa3HBIX
XMUMHMUYECKUX SIBJIEHUH W CBOICTB BEUIECTB, OLEHKU pOJM XUMHM B Pa3BUTUU COBPEMEHHBIX
TEXHOJIOI'MI U NIOJIy4EHUU HOBBIX MaTEPHUAJIOB;

* pa3BUTHe TO3HABATEIILHBIX MHTEPECOB M HHTEIEKTYAIbHBIX CHOCOOHOCTEH B Ipolecce
CaMOCTOSITEJIBHOTO NPHOOPETEHUSI XUMUYECKUX 3HAHHUM C MCIIOJIb30BAHUEM PA3JIMYHBIX MCTOYHHKOB
nH(pOpMAIINHY, B TOM YHCIIE KOMIBIOTEPHBIX;

* BOCIHMTAaHMe YOeXJIEHHOCTH B MMO3UTHUBHOW POJIM XMMUHU B )KM3HU COBPEMEHHOTO OOILECTBA,
HE00X0IMMOCTH XUMHUYECKH TPAMOTHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U OKPY)KAIOIIEH cpee;
NpUMeHeHHe MOJIy4YeHHbIX 3HAHUI M YMeHHUi 111 0€30I1acCHOT0 MCIIOIb30BaHMsI BEILIECTB U

MaTCpuajioB B 6I)ITy, CEIBCKOM XO3SMCTBE U Ha MMPON3BOACTBE, pCHICHUSA NTPAKTUYCCKHUX 3a/1a4 B
HOBCG[[HGBHOﬁ JKU3HU, TPCAYIIPCIKACHUA ﬂBJIGHI/II\/JI, HaHOCAIIUX BPEA 3J0POBBIO YCIIOBCKA U
OKpYyKarollen cpene

IlnanupyeMble pe3yJbTaThl H3yYeHHs] Y4eOHOTO NpeaMeTa
JIMYHOCTHBIE:

— TOTOBHOCTh W CIOCOOHOCTh OOYyYaIOMIMXCS K CAaMOPa3BUTHIO M CaMOBOCIIHTAHUIO B
COOTBETCTBHUU C O0IIECUYEIIOBEYCCKIUMHY IIEHHOCTSIMH | HJeallaMU TPaKIaHCKOTO O0IIeCTBa;

— TIPpUHATHE W peaym3arusi IEHHOCTEeH 370pOoBOTO W Oe30macHOro oOpas3a >KH3HH, OEpekHOeE,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYCCKOMY M TICHXOJIOTHUECKOMY
3II0POBBIO;

— HETPHUATHE BPESIHBIX IPUBBIYCK: KYPEHUS, YIOTPEOIICHUS aTKOT0JIsI, HAPKOTHKOB.

— YBaXEHHUE K CBOEMY HApOJy, YYBCTBO OTBETCTBCHHOCTH Iepea PoawHOMN, ropJIocTH 3a CBOWM
Kpaii, cBoro PoauHy, mpoioe 1 HacTosiIee MHOTOHAIIMOHATTFHOTO Hapoaa Poccum;

— TPHUHATHE TYMaHUCTHUYECKHX IIEHHOCTEH, OCO3HAHHOE, YBAXUTEIBHOE H JIOOpPOKEIaTeIbHOES
OTHOIIEHHE K IPYTOMY YEJIOBEKY, €0 MHEHHIO, MUPOBO33PEHHIO;

— CIOCOOHOCTH K CONEPEKUBAHUIO U (OPMUPOBAHUE MO3UTUBHOIO OTHOIICHUS K JIOASIM, B TOM
yyclie K JHIaM C OrpaHUYEHHBIMH BO3MOXHOCTSMU 370pPOBbsi W HHBajduaaM; OepeikHoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K (PU3NUECKOMY M MICUXOJIOTUYECKOMY 3/I0POBBIO IPYTUX
JOJIeH, yMEeHHe OKa3bIBaTh MEPBYIO TOMOIILIb;

— Ppa3BUTHE KOMIIETEHIMH COTPYJHHYECTBAa CO CBEPCTHUKAMHM, JETBMU MIIAJIIETO BO3pacTa,
B3POCJIBIMH B 00pa3oBaTelbHON, OOIIECTBEHHO MOJIE3HON, Y4eOHO-MCCIeA0BATEIbCKOM, TPOEKTHON U
JPYTrUX BUAAX JEATEIbHOCTH.

— MHUPOBO33pEHHUE, COOTBETCTBYIOILEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKH, 3HAYUMOCTHU
HayKH, TOTOBHOCTh K HAyYHO-TEXHMUYECKOMY TBOPYECTBY, BJIaJICHHE JOCTOBEPHOU MH(pOpManuei o
MEPeIOBbIX JOCTHXKEHUSX M OTKPBITUAX MHPOBOM U OTEUECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCThH B
Hay4YHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U 00IIECTBa;

— TOTOBHOCTBH M CHIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOPa30BaHUIO, HA MPOTSKEHUH
BCel JKM3HM; CO3HATEIbHOE OTHOIIEHHE K HENMPEephIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEIIHOM
npodeccrnoHalbHOM 1 00IIECTBEHHON JEeSITENbHOCTH;

— DJKOJIOTHYECKasi KylbTypa, OepekHOE OTHOUICHHS K POJHOM 3eMJe, MPUPOAHBIM OOrarcTBam
Poccun u wMupa; moHMMaHHE BIUSHUS COLUAIBHO-DKOHOMUYECKHX IIPOIECCOB HA COCTOSHHE
MIPUPOJTHON U COLMANILHOM Cpeflbl, OTBETCTBEHHOCTh 332 COCTOSIHUE MPHUPOJHBIX PECYpPCOB; YMEHHUS U
HAaBBIKM Pa3yMHOTO MPUPOJIONOIH30BaHUS, HETEPITUMOE OTHOIIICHHE K ACWCTBUSIM, PUHOCSIIIUM BpPE
9KOJIOTHH; MPUOOPETEHHE OTIBITA IKOJIOTO-HAMIPABIEHHON IeATEIbHOCTH;

— OCO3HaHHBIM BbIOOP Oyaymied mpodeccuu Kak MyTh U CIOCO0 peanu3anud COOCTBEHHBIX
KU3HEHHBIX TUIaHOB;

— TOTPEOHOCTh TPYIOUTHCS, YBOXKEHHE K TPYAy M IIOJIIM Tpyla, TPYIOBBIM JTOCTHUKEHHSM,
I0OpOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE OTHOIIEHHE K pa3HbIM BHUJAM TPYAOBOM
JEeSITEeILHOCTH.

MeranpeaMerHsble:
PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUS
— CaMOCTOSITENIBHO OIpeAessaTh IeNd, 3aJaBaTh MMapaMeTpbl U KPUTEPHUH, TIO KOTOPHIM MOXKHO
OTIPEIeNTUTh, YTO 1I€JIh JOCTUTHYTA;
— CcTaBuUTh W (HOpPMyTUpOBAaTh COOCTBEHHBIE 3a/Jaud B OOpa30BATENBHON MEATENHHOCTH U



JKU3HCHHBIX CUTYalUsIX;

BBI6I/IpaTb IIyTbh OOCTHIKCHUSA LCIIHU, INIAHUPOBATH PCIICHUC IMMOCTABJICHHBIX 3aa4, OIITUMU3UPY
MaTCpHUaJIbHBIC 1 HCMATCPUAJTIBHBIC 3aTPAThI;

Opranu3oBbIBaTh  3()()EKTUBHBI TOUCK  PECYpCcOB, HEOOXOAUMBIX IS JTOCTHIKECHHUSA
IMOCTaBIICHHOM 11€/IH;

COTIOCTABJISITH MOJYYEHHBIN Pe3yabTaT ACSITEIHHOCTH C MOCTABIEHHOM 3apaHee 1eIbIO.

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

WCKaTh W HAXOJUTh OOOOIIEHHBIE CHOCOOBI pEIIeHUs 3a7ad, B TOM YHCIE, OCYIIECTBIISIThH
pa3BepHYThI HMH()OPMAIMOHHBIA IMOWNCK M CTaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIC W
[103HABaTeNbHbIE) 33/1a4H;

KPUTUYECKH OLIEHWBATh U MHTEPIPETUPOBATH MHPOPMAIUIO C pa3HBIX MO3UIUH, pacliO3HABATh
1 (PUKCHPOBATh MPOTUBOPEUNS B MH(OOPMAIMOHHBIX NCTOYHUKAX;

HCMOJIb30BATh  PA3JIMYHBIE  MOJEIBHO-CXEMAaTUYECKUE CpPEACTBA  JUIA  IPEIACTABICHUS
CYIIECTBEHHBIX CBA3€d M OTHOIIEHWW, a TakKe€ NPOTUBOPEYMil, BBIABICHHBIX B
MH(POPMAITMOHHBIX UCTOYHHUKAX;

HaxOJIUThb W TPUBOJIUTH KPUTHYECKHE AapPTyMEHTHI B OTHOIIECHWU JACUCTBUH U CYXKICHHUI
JPYyroro; CIOKOWHO M Pa3yMHO OTHOCUTHCS K KPUTHYECKMM 3aMEYaHUsAM B OTHOIIECHUH
COOCTBEHHOTO CYXJCHHS, pacCMaTPUBATh UX KaK PECypC COOCTBEHHOTO Pa3BUTHS;
BBICTPAaMBaTh WHIUBUIYAJTbHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAST OTPaAaHUYCHHS CO
CTOPOHBI JPYIHMX YYaCTHUKOB W PECYpCHBIE OTPaHMYCHUS, MEHATh W YACPKUBATH DPa3HbIC
MMO3UIINH B TTI03HABATEIIFHOM ACATSIbHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEpCaIbHbIe YUeOHbIE 1eliCTBUA

OCYIIIECTBJISATh JICTTIOBYI0O KOMMYHHMKAITMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMH (Kak
BHYTpH 00pa3oBaTEIbHONW OpraHW3alMH, TaK W 3a €€ MIpenaejaamu), MoaoupaTh MapTHEPOB IS
JIeIOBOI1 KOMMYHUKAIIMM UCXOMSl U3 COOOpa)K€HUI pe3yabTaTUBHOCTU B3aUMOJCHUCTBHS, a HE
JIMYHBIX CUMIIATHH;

MIPU OCYIIECTBIECHUHU IPYNIOBOM pabOThl OBITh KaK PYKOBOJMUTENEM, TaK U YWICHOM KOMaHbl B
pa3HbIX poJsiX (TeHepaTop uaeH, KPUTUK, UCIIOJIHUTENb, BEICTYAIOMINUN, SKCIEPT U T.1.);
pa3BepHYTO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIOJb30BAHUEM aJIeKBATHBIX
(YCTHBIX M IMCbMEHHBIX) SI3BIKOBBIX CPE/ICTB;

IIpenmeTtHbIe:
B pe3yabTaTe n3yyeHusi y4eOHOro npeaMera « XuMush» Ha YpoBHE CpPeHEro o01ero
00pa3oBaHuMA:

BbinmycKHUK Ha 0230BOM YPOBHE HAYUMTCS:
packpblBaTh Ha MpUMEpPax PoOJb XUMUU B (POPMUPOBAHHH COBPEMEHHOIN HAy4yHOW KapTHHBI
MHpA U B IPAKTUYECKOU JEATEIBHOCTH YEJIOBEKA;
JNEMOHCTPUPOBATh Ha IPUMEPAX B3aUMOCBSI3b MEXIYy XUMHEH U JAPYTMMHU E€CTECTBEHHBIMU
HayKaMu;
packpbIBaTh Ha IpUMeEpax MOJI0KEHUSI TEOPUU XUMHUECKOro ctpoeHus A.M. bytiepoBa;
nmoHuMath (usndeckuii cmbicn [lepuoamdeckoro 3akona JI.J1. MeHaeneeBa U Ha €ro OCHOBE
OOBSACHATH 3aBUCHMOCTh CBOWCTB XMMHUYECKHX 3JIEMEHTOB M 00Opa30BaHHBIX UMHU BEIIECTB OT
ANIEKTPOHHOTO CTPOEHUSI aTOMOB;
OOBSACHATH MPUUMHBI MHOTO00Opa3us BEIIECTB Ha OCHOBE OOIIMX MpeACTaBIeHU 00 X COCTaBe
U CTPOCHHH;
MPUMEHATh MpPaBWIa CHUCTEMATHUYECKOW MEXIYHAPOJHOM HOMEHKJIATypbl Kak CpeAcTBa
pasnuyueHus U UACHTU(DUKAIINK BEIIECTB 10 UX COCTaBY U CTPOCHHUIO;
COCTaBIISATh MOJIEKYIISIPHBIE U CTPYKTYpPHBIE (POPMYJIbI OPraHUYECKHX BEUIECTB KaK HOCHUTENEH
nH(OpPMALUA O CTPOCHUHU BEUIECTBA, €r0 CBOMCTBAX M MPUHAICKHOCTH K OINPEACTICHHOMY
KJIACCY COECIMHEHUN;
XapaKTEepU30BaTh OpPraHMYECKUE BEIIECTBA IO COCTaBy, CTPOEHHUIO M  CBOICTBaM,
YCTaHABIMBATh MPUUYMHHO-CJIEICTBEHHbIE CBSI3M MEXKIY JAHHBIMM  XapaKTepUCTUKAMHU
BEILIECTBA;
MPUBOJUTh MPUMEPHl XUMHUYECKUX PEAKIUN, PacCKphIBAIOLIMX XapaKTepHble CBOMCTBA



TUTIUYHBIX TPEJICTABUTENICH KIACCOB OPTaHMYECKUX BEIIECTB C IENbI0 UX UACHTU(UKAIMH U

00BsiICHEHUS 00JIaCTH TPUMEHEHHS;

MIPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUSI XMMUUECKUX PEAKIMil HA OCHOBE 3HAHUM O TUIIAX

XUMHUYECKOM CBSI3U B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

WCIMOJIb30BATh 3HAHUS O COCTAaBE, CTPOCHUHM M XUMHYECKUX CBOMCTBaX BEIIECTB IS

0€30MMacHOTO MPUMEHEHUS B IPAKTHUECKOH JCATEIHHOCTH;

MPUBOJUTH TPHUMEPHI MPAKTUYECKOTO HCIIOIb30BaHUS MPOIYKTOB MEpepadOTKu HedpTH U

MPUPOJTHOTO Ta3a, BBICOKOMOJICKYJISPHBIX COCAMHEHHH (MOJUATHIIEHA, CHHTETUYECKOTO

Kay4dyKa, alleTaTHOT'O BOJIOKHA);

MPOBOJUTH OMNBITHl IO PAaClO3HABAHUIO OPraHUYECKUX BEIIECTB: TJIMLEPHHA, YKCYCHOM

KHUCJIOTBI, HENpPENeNbHBIX >KUPOB, TJIOKO3bI, Kpaxmasa, OEJIKOB — B COCTaBe IHIIEBBIX

MPOJAYKTOB U KOCMETHYECKUX CPEJICTB;

BIIQJIETh TpaBWIaMU W TNpueMamu Oe3omacHOW pabOThl C XUMUYECKUMH BEIIECTBAMU U

n1abopaTopHBIM 000pYyI0BaHUEM;

YCTaHABIWBATh 3aBUCUMOCTh CKOPOCTH XHMHYECKOM PEAKIUW U CMEIMICHHS XHUMHUYECKOTO

paBHOBECHS OT pa3IUYHBIX (HAKTOPOB C IIEJIBbI0 OMNPEACICHUS ONTUMAIBHBIX YCIOBUM

MPOTEKAHUSI XUMUUYECKUX TTPOIIECCOB;

MPUBOJIUTH TPUMEPHI THAPOJIN3a COJIEH B TOBCETHEBHOM KU3HU YETIOBEKA;

MPUBOJUTH  TMPUMEPHI  OKHUCIHMTEIIbHO-BOCCTAHOBUTEIBHBIX  peakuuii B TMPHUPOJE,

MPOU3BOJCTBEHHBIX MPOIIECCAX U JKUZHEEIATEIbHOCTA OPraHU3MOB;

MPUBOJUTH TMPUMEPHl XUMUYECKUX PEAKINMA, PACKPBIBAIONINX OOIIHE XMMHUYECKHE CBOMCTBA

MPOCTHIX BEUIECTB — METAJVIOB U HEMETAJIJIOB;

MPOBOJIUTH PacYeThl Ha HAXOXKJIEHWE MOJICKYISIPHON (POpMYIBI YTieBOIOPOaa MO MPOIyKTam

CTOpaHHUs U IO €r0 OTHOCHTEIbHOW TUIOTHOCTH W MAacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJSIINX B

€ro COCTaB;

BIIAJIETh TIpaBWJIaMH O€30MacHOrO OOpalieHus C €JAKUMH, TOPIOYUMH UM TOKCHYHBIMU

BEIIIECTBAMHU, CPEJICTBAMH OBITOBOM XUMUU,

OCYIIECTBJISATh TIOMCK XMMHYECKOW uH(OpManMu 1O Ha3BaHUsAM, HACHTHHUKATOPaM,

CTPYKTYPHBIM (hOpMYyJIaM BEIIECTB;

KPUTUYECKH OIICHMBATh M MHTEPIPETUPOBATH XUMHUYECKYIO HMH(GOPMAIIUIO, COACPXKAIIYIOCS B

COOOIIIEHUAX CPEACTB MaccoBoi MHMopmaruu, pecypcax MHTepHeTa, HAYYHO-TIOMYJISIPHBIX

CTaThsX C TOYKH 3PEHUS €CTECTBEHHOHAYYHON KOPPEKTHOCTH B LIEJISAX BBISBJICHHS OIIHMOOYHBIX

CyXKJeHur 1 popMUpoBaHUS COOCTBEHHOM MO3UITUH;

MPEACTABIATh IYTH PEIICHHS TJI00ANbHBIX MPOOJEM, CTOSIIUX TIEpel YeIOBECYSCTBOM:

9KOJIOTUYECKHX, YHEPTeTUYECKUX, CBIPhEBBIX, H POJIb XUMUHU B PEIICHUHU ATHX MPOOIIEM.
BbinmycKHUK HA 0230BOM YPOBHE MOJYYHUT BO3MOKHOCTH HAYYHThHCS:

WJUTFOCTPUPOBATH HA IPUMEPAX CTAHOBJIEHUE U 3BOJIIOLIMIO0 OPraHUYECKOM XMMUU KaK HAyKH Ha

Pa3IMYHBIX UCTOPUUYECKHUX ATANax €€ Pa3BUTHUSI;

UCIOJIb30BaTh METOJAbl HAYyYHOTO TIO3HAHMSI TPU BBINOJHEHHH TPOEKTOB M y4eOHO-

HCCIIEIOBATENIbCKUX 3aJad [0 W3YyYEHUIO CBOMCTB, CMOCOOOB MONYYEHHS U PACIIO3HABAHUS

OPraHM4YeCKUX BEIIECTB;

OOBSACHATH MPUPOILY U CIOCOOBI 00pa30BaHUs XMMHUYECKOW CBSI3M: KOBAJIEHTHOW (HOJSPHOM,

HEMOJIAPHON), MOHHOM, METAIIIMYEeCKON, BOJOPOAHON — C IENbI0 OMpEeAeNeHUs XUMHYECKOU

aKTUBHOCTH BEIIICCTB;

YCTaHABJIMBAaTh TE€HETUYECKYI0 CBSI3b MEXKIY KJIacCaMM OpPraHMYEeCKUX BELIECTB s

000CHOBAaHMS TMPUHIUIMHAIBEHON BO3MOXXHOCTHU TMOJIYYEHUS OPraHMYEeCKUX COEIWHEHUN

3a/IaHHOTO COCTaBa M CTPOCHUS;

yCTaHABIMBATh B3aMMOCBS3M MEXIy (GakTaMd U TEOpHe, MPUYMHOW U CIEICTBUEM TpHU

aHanu3e MpoOJEeMHBIX CHUTyallud W OOOCHOBAaHMM TPHUHUMAEMBIX pEIICHHH Ha OCHOBE

XUMHYSCKUX 3HAHHUH.



TEMATHYECKOE IIJIAH 10 KJIACC (6a3a)

Ne memwt Tema Konuuecmeo [Konuuecmeo Konuuecmeo
yacoe KpP 1P
1 Tema 1 [Ipenmer opranuueckoit xumuu. Teopust 2
CTPOCHUS OPraHUYECKUX coequHeHnit A. M.
byrieposa (2 1)
2 YT71€BOOPO/IBI U UX MIPUPOJAHBIE HCTOUHUKH. 12 1 1
3 Kucnopon- n a3orocoepkaniyge OpraHiaecKkme 14 1
COeUHEHUS
4 Oprannydeckast XuMHus U 0OIIECTBO. 5 1
5 Peseps. 2
HTroro 35 2 2
TEMATHUYECKOE IIVIAH 11 KJIACC(6a3a)
No memwi Tema Konuuecmeo |Konuuecmeo |Konuwecmeo
4acoe KP 1P
1 CtpoeHue BeIIeCTB. 9
2 X UMUYECKUE PEAKIIUN 12 1 1
3 BemiectBa 1 ux cBoiicTBa 9 1 1
4 IXUMHS 1 COBPEMEHHOE OOIIEeCTBO 4
5 Pe3eps 1
HTroro 35 2 2

Coaepxanue kypcea. 10 kiaace. ba3oBblii ypoBeHb

Teopus cTpoeHns opraHuveckux coennuennii A. M. bytieposa.
IIpeamer opranudveckoii xumum. OpraHuvyecKue BEIIECTBA: MPUPOIHBIE, HCKYCCTBEHHBIC U
cunTeTndeckue. OCOOEHHOCTH COCTaBa U CTPOCHMSI OPraHUYECKHUX BEIECTB. BUTanmsm u ero kpax.

[Tonsitne 06 yriaeBomoposax.

OcHoOBHBIE N0JI0KEeHUs] TEOPUM XUMUYeCKoro crpoenusi byrieposa.
Banentnocts. CTpykTypHBIE (OpMYIIBI — MOJHBIE U COKpamiéHHble. [IpocThie (oaMHApHBIE) U KpaTHBIE
(nBoitHBIE M TpoliHBIE) CBsA3U. V30Mephl 1 n3oMepus. B3aumHoe BiIMsHUE aTOMOB B MOJIEKYJI€.




JdemoncTpanuu.

Hexoropsle o0mue XxuMu4yeckrue CBONCTBA OPraHNYECKUX BELIECTB: UX TOPEHUE, IJIaBJICHUE U
o0yTIIMBaHUE.

Mogenu (mapocTepKHeBbIE U 00bEMHBIE) MOJIEKYJT OPraHUYECKUX COSIMHEHUI Pa3HBIX KJIACCOB.
OmnpenenexHue 3J€MEHTHOIO COCTaBa OPraHUYECKUX COECJUHEHUM.

JlaGopaTopHbI€e ONBITHI.

Nsrorosienne Mojeneld OpraHnyecKux COEIUHEHUMN.

Yr1eBoa0poabl H UX NPUPOIHBIEC HCTOYHHKH

IIpenenbHsble yriaesoaopoabl. Ankanbl. Onpenenenue. ['oMonoruueckuil psja alnkaHoB U ero oouiast
¢dopmyna. CTpykTypHas u3oMepus yriepoaHou nenu. Panukansl. Homenkiarypa aakaHoB. XUMHUYECKUE
CBOICTBa QJIKAHOB: TOPEHHE, PEAKIINH 3aMEIeHH (TaJIOreHUPOBAHUE), PEAKIIHS Pa3I0KEHHS METaHa,
peakuus JAeruapupoBaHMs ITaHa.

HenpeneabHbie yrieBoaopoabl. AnkeHbl. OTuieH. 'omonoruuecknii psii akeHoB. HoMeHknaTypa.
CrpyktypHas uzomepus. [IpoMbllIuIeHHOE MTOJTyUYeHHE aTKEHOB: KPEKUHT U JIETHAPUPOBAHUE ATKAHOB.
Peaxmus neruaparaiuy 3TaHoNa, Kak J1abopaToOpHBIN CIIoco0 moiydeHus 3TusieHa. Peakuun
MPUCOEAMHEHUS: THIPATALVS, THAPOraIOreHUPOBAaHNE, TAIOTeHUPOBAHUE, TOTUMEPU3ALIUH.

IIpaBuno MapkoBHukoBa. OkuciaeHue ankeHoB. KauecTBEHHbIE peakliMi Ha HENPEICIIbHbIC
YTIIEBOIOPOJIBL.

Auaxkaguensl. Kayuyku. Homenknarypa. Conpskénnblie quensl. byraguen-1,3, u3onpen. Peakuus
JleGeneBa. Peakiuu nprcoequHeHus ankaaneHoB. Kaydyku:HaTypaabHbIH, CHHTETHYECKHUE
(OyTamueHOBBIN, N30NPEHOBHIN). Bynkanuzanuskaydayka. Pesnna. D00HUT.

AJIKMHBI.

OO0mas XxapakTeprucTHKa TOMOJIOTHYecKoro psna. CriocoObl 00pa3oBaHMs Ha3BaHUH aTKWHOB. XUMHUYECKHE
CBOMCTBa aIleTUJICHA: TOPEHUE, PEAKIH TPHCOSTMHEHNUS: THAPOTraJIOreHNPOBaHKe, TaloreHUPOBAaHNE,
runparanus (peakus Kyaeposa), — ero nonydeHue u npuMeHeHue. BUHUIXIIOPH U €ro MoTuMepu3aIis
B MTOJIUXJIOPBUHUII.

Apenbl. beH30I1, Kak IIpeICTaBUTENb ApOMaTHUECKUX YIIIEBOA0POa0B. CTpOEHHE €ro MOJIEKYIIbI U
CBOMCTBa (hu3NYeCcKre U XUMUYECKHE CBOMCTBA: TOPEHUE, PEAKIINH 3aMEIIeHHs] — TaJoreHuPOBaHNUE,
Hutpoanue. [lonydyenue u npuMeHenne 6eH3oma.

[Mpupoaubiii u monyTHBINA ra3sl. CoctaB npupoaHoro rasa. Ero naxoxzaenue B mpupoae. [Ipeumyiecrsa
MPUPOAHOTO ra3a KaK TOIUIMBA. XMMHUYECKas epepadoTKa MPUPOJHOIO ra3a: KOHBEPCHS, ITUPOIIH3.
CuHTe3-Ta3 ¥ ero NprYMEHEHHUE.

[TommyTHBIE Ta3b1, X cocTaB. [lepepaboTka momyTHOro ra3a Ha (PpakIuu: CyXoi Ta3, MporaH-OyTaHoBas
CMECh, Ta30BbIA OCH3HUH.

HedTh 1 ciocodb1 eé nepepadorku. CoctaB HehTH U €€ iepepaboTKa: TeperoHkKa, KpeKuHT, pu(OpMHUHT.
HedrenponykTs! u ux nonydenue. [lonsatue 06 okTaHOBOM yHcie. XMMUYECKHE CIIOCOOBI MTOBBIICHUS
KayecTBa OCH3UHA.

Kamennblii yroaib u ero nepepadorka. KokcoBaHne KaMEHHOI'O YISl M €r0 IPOAYKTHI: KOKCOBBII ras,
aMMHUayYHasi BOJa, KAMEHHOYTOJIbHAsl CMOJIa, KOKC. ["asudukanus KaMeHHOTO yIIs.

JemoncTpanuu. ['opeHre npeaenbHbIX U HENPEeAEIbHbIX YITIEBOJIOPOAOB: METaHa, ITaHA, alleTUJICHA.
KavecTBeHHbIe peakuy Ha HENpeAeIbHbBIE YIIIEBOIOPObI: 00ECIBEUMBAHNE STHICHOM H alleTUIICHOM
pacTBOpOB NepMaHraHarta Kajusi 1 OpoMHOI Bozibl. OTHOIIEHHE OEH30I1a K 3TUM OKUCIIUTEIISIM.
Heruaparanus stanona. ['ugponus kapOuaa Kaibus.

Komnexkunu «Hed1s n HErenpomykTe», «KaMeHHBIH yroib U IPOAYKTHI €0 MepepadoTKm,
«Kayuykun». Kapra none3nsix uckonaeMoix PO.

JlaGopaTopHbIe ONBITHI.

OOHapy>xeHHe TPOJTYKTOB TOPEHHSI CBEYH.

HccnenoBanue CBONCTB Kay4yKOB.

Kucinopoa- u azorcoaepskamnue oprannyeckne coeJMHeHus

Oanoaromublie cnupthl. Onpenenenne. yHKIMOHATBHAS THAPOKCHIIbHASA Ipynna. ['oMonoruueckuii psj
IpeJeIbHbIX OJHOATOMHBIX CIIUPTOB. 30Mepus nonoxeHus pyHKIUMOHAIBLHOM rpynnsl. Bogoponnas
CBs3b. XMMUYECKHE CBOMCTBA CIUPTOB. AJIbJIeruaHas rpymnmna. Peakius srepudpukanum, CIoxKHbIE
3¢upsl. [Ipumenenune cnupros. JlelicTBHE METUIOBOIO M 3THJIOBOTO CIIUPTOB HA OPraHU3M YEI0BEKA.
MHoroaTtoMHble CHUPTHI. DTUIICHTIIMKOIb, KaK MPEICTABUTENb IBYXaTOMHbBIX U INIMLIEPHH, KaK
MpeICTaBUTeNb TPEXaTOMHBIX cIUPTOB. KauecTBeHHas peakiysi Ha MHOTOaTOMHbBIE CIIUPTHI, UX CBOICTBa,
noiaydeHue u npuMeHenue. [lonstue 06 antTudpusax.



®enou. CtpoeHue, MorydeHue, CBoMCTBa 1 npuMeHeHue ¢enomna. KauectBeHHble peakiuu Ha (heHod.
B3auMHoe BinsiHuE aTOMOB B MOJIeKyJie (eHoa.

AJibieru/ibl ¥ KeToHbl. PopMallbAeTU U aleTaIbAET U, KaK IPEACTaBUTEIN alIbJETU0B, COCTAaB UX
Mosiekys. OyHKIKMOHaNbHas KapOoHMIbHas rpymmna. KauecTBeHHbIE peakiiuy Ha anbaeruabl. CBoWCTBa,
NOJIy4YeHUe U IpUMEeHeHHe popManbIeruaa 1 aueTanpaeruia. Peakuy noamkoHaeHcauy s
¢dopmanbaeruaa. [lonsTie o keToHax Ha IpUMEpPE alleTOHA.

KapGoHoBble KHCI0TBI. | OMOIOrHYECKHi P/ IPEAETbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
XupHbie KapOOHOBBIE KUCIOTHI. XUMHUECKHE CBOMCTBA KapOOHOBBIX KUCIOT. [lonydyeHne u npuMeHeHue
MYpaBbUHOU U YKCYCHOM KHUCIIOT.

Caosxnablie 3¢upsl. JKupsbl. Peakuus srepuduxanuu. Cinoxabie 3¢pupsl. JKupsbl, ©X cocTaB U TUAPOIN3
(KUCIOTHBIN U menouHoi ). Mbina. ['unpupoBanue KUpoB.

Yraesoasbl. YrieBoasl. Monocaxapuabl. 'moko3a kak anbaerugocnupt. Copout. MonouHokucaoe 1
cnuproBoe Opoxkenue. Porocunres. Jucaxapunsl. Caxaposa. [lomrcaxapuabsl: kKpaxmal, MeJUTI03a.
AMHuHBI. AMHHOrpynna. AMHUHBI IpeielbHble U apomarnyeckue. AHunuH. [lonyuenne amuHoB. Peakius
3uH1HA. XMMUYECKHUE CBOMCTBA U IIPUMEHEHUE aMHUHOB.

AMMHOKHCJI0ThI. AMUHOKHUCIIOTBI, COCTaB MX MOJIEKYJI U CBOWCTBA, KaK aM()OTEPHBIX OPraHMYECKUX
coeqUHEHMN. [ TMINH, KaK IpeIcTaBUTENIb aMUHOKHUCIIOT. [Toirydenne nonunernioB peakuuein
nonukoHaeHcauuu. [lonsaTre 0 menTuAHOM CBS3M.

Beaxn. CtpoeHue Monekyn OeIKOB: epBUYHAasl, BTOPUYHAs U TpETHYHAsI CTPYKTyphl. KauecTBeHHbIE
peaknuu Ha OEJIKH, UX THAPOJIN3, ACHATYpaIys 1 Onoaoruyeckue (yHKINH.

JemoncTpanuu. [lonyuenue anpaernoB okucieHueM cnuptoB. KauecTBeHHas peakuus Ha
MHOT'0aTOMHBIE CIUPTHL. 3aBUCHMOCTb PACTBOPUMOCTH ()E€HOIIA B BOZIE OT TeMIeparypsl. Bzaumoneiicteue
¢ 6pomHoii Boznoit u xiopuaom xenesza(lll), kak kauecTBeHHbIE peakuny Ha (eHon. Peaknum cepedpsiHOrO
3epKajla M CO CBEXenoiaydeHHbIM TuapokcuoM menu(1l) mpu HarpeBanum, Kak Ka4eCTBEHHbIE PEAKIIUU Ha
anpaeruapl. OOpasnbl MypaBbUHOM, YKCYCHOM, TATbMUTHHOBOW U CTEAPUHOBOM KHCIIOT U UX
pacTBOPUMOCTB B BOJIE. AJIbJIETHIHBIE CBOWCTBA M CBOMCTBA MHOTOATOMHBIX CIIMPTOB IIIOKO3BI B PEAKIIMU
¢ ruapokcunom meau(Il). Unentudukanus kpaxmana. KadecTBeHHbIE peakIiny Ha OCITKH.
JlaGopaTopHbie onbIThl. CpaBHEHHE CKOPOCTH UCIIAPEHHS BOJBI M OTAaHOJIA.

PacTBOpHMOCTS IrIMILIEpHHA B BOJIE.

XUMUYECKUE CBOMCTBA YKCYCHON KHCIIOTHI.

Omnpezenenne HEMPEAEIbHOCTH PACTUTEIBHOTO MACIIA.

Wpentudukanus kpaxmaia B HEKOTOPBIX IPOAYKTaX MUTaHus. M3roroBieHne kpaxmMaiabHOIo Kieicrepa.
W3rorosnenne Mozenei MoleKyl aMUHOB. M3roToBiieHnE MOJEIN MOJIEKYJIbI TJIMLIHHA.

[MpakTuyeckas padora. UneHTuPuKaIUs OPTraHUYECKUX COeUHEHMA.

Oprannyeckasi XuMusi ¥ 001IECTBO

BuorexnoJsorus. [lepronst e€ passutus. Tpu HampaBiieHUss OMOTEXHOJIOTHU: TeHHas (MJIM TeHETHYeCcKast)
MH)KEHEpHUs; KIIeTOUHas NHXKEHepus; OHoslornueckas nHxeHepus. ['eneTndecku MoaquduIpoBaHHbIe
opraau3mbl (I'MO) u Tpancrennas npoayknus. Kimonupoanue. UmmoOnn3oBaHHbIe PEPMEHTHI U UX
IIPUMEHEHHUE.

IMoanmepsl.

Knaccudukanus nonumepos. VIcKycCTBEHHbIE HONIUMEPBI: LIEITYJION, alleTaTHBIN MIEIK, BUCKO3a,
nemtodan.

CuHTeTHYecKHe MoIuMepbl. [lonnMepu3anys 1 MOIMKOHJEH CALUs, KaK CIIOCOOb! OITy4eHHs
nonumepoB. CuHTeTHYeCKHe KaydykH. [lomuctupo, TedaoH n NoIMBUHUIXIOPH, KaK MPEeICTaBUTENN
miactmacc. CUHTETUYECKHE BOJIOKHA: KalIPOH, HAMIIOH, KEBJIAp, JIABCAH.

Jemoncrpannu. Komiekium kaydykoB, IJ1aCTMacc, CAHTETHYECKMX BOJIOKOH U U3EIHH U3 HUX.
depMeHTaTUBHOE PA3JIOKEHHE IEPOKCHIA BOAOPO/IA C OMOIIBIO KaTaaa3bl CBEKEHATEPTHIX MOPKOBU WU
KapTogers.

JlaGopaTopHbie onbIThl. O3HAKOMIIEHHE C KOJUIEKIUSAMH Kay4yKOB, INIACTMAcC U BOJIOKOH.
IIpakTnyeckasi padora. PacnosHaBaHue IJIacTMacC U BOJIOKOH.

Coaepsxanue kypcea. 11 kiaace. ba3oBblii ypoBeHb
CTtpoeHue BeniecTn
OcHoBHBIE cBeJleHHS 0 cTPoeHun aTtoMa. CTpoeHue aTomMa: COCTaB siipa
(HYKJIOHBI) U 3JIeKTpOoHHAas obonouka. [lonarue 06 uzoronax. [lonstue o
XUMHYECKOM 3JIEMEHTE, KaK COBOKYITHOCTH aTOMOB C O/IMHAKOBBIM 3apsJIOM spa.



Ilepuoauyeckas cucreMa xuMudeckux 3jeMeHToB /I. . MeHnaesieeBa B cBeTe

cBeTe YYeHHs 0 cTpoeHuu atoma. Ouznueckuii cMbica npunsToil B Tabnuue .M. Menneneesa
CHUMBOJIMKU: IIOPSAKOBOI0 HOMEpa JIEMEHTa, HOMepa Iepuoja U Homepa rpynsl. [IoHsATHE 0 BaJIEHTHBIX
351eKTpoHax. OToOpakeHUe CTPOSHHUS HIEKTPOHHBIX 000104EK aTOMOB XMMUUYECKUX 3JIEMEHTOB C
MIOMOIIBIO 3JIEKTPOHHBIX U AJIEKTPOHHO-Tpaduueckux Gopmyn. OObsiCHEHNE 3aKOHOMEPHOCTEN U3MEHEHUS
CBOMCTB 3JIEMEHTOB B IIEPUOAX U IPYIIAX MEPUOJUIECKON CUCTEMBI, KaK CIEICTBUE UX HIEKTPOHHOI O
CTpOEHUs1. DJIEKTPOHHBIE CEMENCTBA XUMUYECKHUX JIEMEHTOB.

CpaBHenue [lepuoanyeckoro 3aKk0Ha ¥ TEOPUU XMMHYECKOI0 CTPOCHHS HA

dunocodckoii ocHoBe: TPeANOCkUTKA OTKpBITHS [leproanueckoro 3akoHa U TEOPUU XUMUYECKOT O
CTPOEHUSI OPTaHUYECKUX COETMHEHU; POJIb JTMYHOCTU B UICTOPUHU XUMHHU; 3HAUCHHUE MPAKTUKHU B
CTAaHOBJICHUH U PA3BUTHUU XUMHUYECKUX TEOPHUH.

HNonnasi xumuveckasi CBSI3b 1 HOHHbIE KPUCTAJLUIMYECKHE pelIéTKU. KaTHOHBI M aHUOHBIL: UX 3apsiibl U
KJIacCH(HMKAIHS TI0 COCTaBy Ha POCThie U cioxkHbIe. [Ipencrasurenu.llonsTue 06 MOHHON XUMHUYECKON
cBs13u. MoHHas KpucTajumueckas penérka 1 (pu3nyeckre CBOWCTBA BELIECTB, 00YCIIOBICHHBIE

9TUM CTPOEHUEM.

KoBajienTHass XuMH4YecKasi CBSI3b. ATOMHbIE W MOJICKYJISIDHbIC KPHCTALNIMYECKHE PElIéTKHU.
IloHsiTHE O KOBAJIEHTHOW CBSI3U. DJIEKTPOOTPULIATEIBHOCTD, HEMOISPHAS U MOJISIPHASI KOBAJICHTHBIE
cBs13u. KpaTHOCTh KOBasIeHTHOM CBsi3U. MexaHn3Mbl 00pa30BaHUsl KOBAJICHTHBIX CBS3€H: OOMEHHBIHN U
JOHOPHO- aKLEeNTOPHBIN. [10IsIpHOCTE MOJIEKYIIBI, KAK CIEICTBUE MOISIPHOCTH CBA3H U FEOMETPUN
MosiekyJibl. Kpucrannndeckne peléTky ¢ 3TUM THIIOM CBSI3U: MOJIEKYJIIpHBIE U aToMHble. Dusnueckue
CBOMCTBA BEIIECTB, 00YCIOBICHHbBIE TUIIOM KPUCTAJUINYECKUX PEIIETOK.

Merta/uinueckast cBsi3b. [[oHATHE 0 METAJUIMYECKOM CBSI3U U METAUNIMYECKUX KPUCTAITMYECKUX
peméTkax. GU3nyecKkue CBOMCTBA METAUIOB HA OCHOBE UX KPUCTAUIMYECKOro cTpoeHus. [IpuMenenne
METaJUIOB Ha OCHOBE MX CBOMCTB. UEpHBIE U IIBETHBIE CIUIABEL.

Bopopoanasi xumu4eckas cBsi3b. MeXMOJIEKYISIpHAs U BHYTPUMOJIEKYJISIPHAsE BOJOPOJHBIE CBS3H.
3HaueHUE MEKMOJIEKYIIPHBIX BOJOPOIHBIX CBSI3€H B IIPUPOJIE U KU3HU YEIIOBEKA.

IMosmmepsl.

[Tonmy4yeHnne noaMMepoB peaknusaAMyU IOJUMEPU3ALNY U IIOJUKOHACH CANY. BaxxHenme npeacTaBuTenn
IIJJACTMACC ¥ BOJIOKOH, UX IIOJIy4E€HHE, CBOMCTBA U IIpUMEHEHNE. [IoHATHE 0 HEOpraHNYECKUX IMOIMMEPAX
U X IIPEICTaBATEIN.

JucnepcHble cuctembl. [ToHATHE 0 MTUCTIEpCHOM (a3e M TUCTIEPCHOHHON cpenie. ATperaTtnoe COCTOsSTHUE
pasmep yactul ¢asbl, KaK OCHOBA JJIsI KJIaCCU()UKAIIUU TUCTIEPCHBIX CUCTEM. DMYIIbCUH, CYCIIEH3UH,
a’3p030JIM — IPYIIIEI TPYOOMCIIEPCHBIX CUCTEM, HX MPEACTABUTENN. 3071 U T€ITH — TPYIIIIbI
TOHKOIMCIIEPCHBIX CUCTEM, UX IpencTaBuTenu. IIoHsaTHE O CHHEpE3UCce U KOAryJIsLHH.

Hemoncrpaunu. Ileprnonnyueckoil cucteMbl XUMUYeCcKuX 35eMeHToB 1. 1. MeHieneeBa B pa3nnyHbIX
¢dopmax. Mojenb HOHHOH KPUCTALNTHYECKON PEeMIETKN Ha TIPUMEpE XJIOpUaa HaTpusi. MUHEpaJIbl C 3TUM
TUIIOM KPUCTAUTNYECKON PEMIETKON : KABIIUT, TATAT. MOAENH MOJIEKYIISIPHON KPUCTATUTMYECKON PEMIETKI
Ha [IPUMEPE «CYXOTO JIba» WIM HOAA U aTOMHOM KPUCTANINYECKON PEMIETKH HA IIPUMEPE aliMasa,
rpaduTa wim kBapua. Moaens MOJISIpHOTo 00b&Ma raza. MoJenu KpucTaJUIMYeCKUX PemETOK HEKOTOPBIX
MmetasuioB. Komiekunu o0pa3ioB pa3inyHbIX AUCHEPCHBIX cucTeM. CHHEpe3HC U KoaryJisusl.
JlaGopaTopHble ONbBITHI.

KoHcTpynpoBanue Mofenn METaNINYECKOH XHWMHYECKOW CBSI3H.

[Tonmyyenue KOMIOMAHOIO pacTBOpa KypuHOro Oelika, HCCIel0BaHUe €ro CBOMCTB ¢ NOMOILBIO JIa3epHOM
YKa3KH{ U [IPOBEACHUE €T0 NCHATYPALH.

[Tonyuenue 3MynbCcUN pacTUTENLHOrO Macia U HaboieHue 3a e€ pacciaoeHueM. [lonydeHue cycrnen3uu
«W3BECTKOBOI'O MOJIOKa» U HaOMIOACHUE 3a €€ CeIMMEHTAIHeH.

XuMHYeCKHe peaKkuu

Kaacecndukanmsa XuMu4ecKux peakuuid. AjioTponu3anys 1 u30Mepu3alus, Kak peakiuu 0e3
M3MEHEHUs COCTaBa BEIIECTB. AJIIOTPONUsS U €€ MPUUUHBI.

Knaccudukanus peakunii o pa3iMyHbIM OCHOBAHHSIM: TI0 YUCITY U COCTaBY PEAareHTOB U MPOIYKTOB, MO
¢aze, Mo UCMOIB30BAHMIO KaTau3aTopa win pepmenTa, no terioBomy 3gpdexry. Tepmoxumudeckue
YpaBHEHUS PEAKLUU.

CropocTh XUMHYECKHX peaknuii. PakTopbl, OT KOTOPHIX 3aBUCUT CKOPOCTh XUMUYECKHX PEAKIIMA:
MPUPOJAa PEarupyroLINX BEUIECTB, TEMIIEPATYPA, IIJIOIIAb UX COPUKOCHOBEHUS PEArupYyIOIINX BEIIECTB,
UX KOHLEHTpalus, IpUCyTCTBUE KaTanu3aropa. [lonsTue o katanuse. @epMeHTHI, KaKk OMOIOrHuecKue
KaTanu3aTopbl. THTrHOUTOPBI, KaK «aHTOHUMbD) KaTaJdu3aTOPOB U UX 3HAUYEHUE.

XHMHYecKoe PABHOBECHE M CIIOCO0BI €r0 CMeIleHH .



Krnaccudukanus XuMu4eckiX peakiuii o npu3Haky ux HamnpasiaeHus. [lonsaTue 06 oOpaTUMBIX
peaKuiAX U XUMUYICCKOM PAaBHOBCCHUH. HpI/IHLII/IH Jle-1llaTennbe 1 CIIOCOOBI CMCIICHHUA XUMHYCCKOI'O
paBHOBecus. O01Iast XapaKTepUCTHKA PEeaKIMii CHHTE30B aMMuaka u okcua cepbl(VI) u paccMoTpenue
yCJIOBI/Iﬁ CMCUICHUS UX paBHOBCCHUA Ha IPOMU3BOJACTBC.

I'maposus. OGpatuMeblii 1 HeoOpaTUMBIN THAPOIKU3LL. [ uaponus coneit u ero tumel. ['uaponus
OpPraHUYEeCKUX COCTUHEHHH B )KMBBIX OPraHU3MOB, Kak OCHOBa oOMeHa BemecTB. [lonsiTue 06
HHEPreTUYEeCKOM OOMEHE B KJIETKE U POJIM THIPOJIN3a B HEM.

OxHCINTEbHO-BOCCTAHOBUTEIbHBIE peakunu. CTerneHb OKUCIIeHHs U e€ olpeesieHre o popmynam
OpPraHMYEeCKUX M HEOPraHMUECKUX BEIECTB. DJIEMEHTHI U BEIECTBA, KAK OKUCIUTENIN U BOCCTAHOBUTEIH.
ITonsiTue 0 mpoueccax OKUCIEHUS U BocCTaHOBIEHUS. COCTaBJIIEHUE YPAaBHEHUN XUMUYECKUX PEAKIUI Ha
OCHOBE 3JIEKTPOHHOT0 OajaHca.

JIEKTPOJIN3 PACILIABOB H PACTBOPOB 3JICKTPOJIUTOB.

XapakTepucTHKa IEKTPOJIN3a, KaK OKUCIUTEIEHO-BOCCTAaHOBUTENBHOTO Mporecca. Oco6eHHOCTH
9JIEKTPOJIN3a, IPOTEKAIOIIEr0 B PACTBOPAX IEKTPOIUTOB. [IpakTHueckoe NpuMEHEHHE HIEKTPOIN3a:
MOJIy4EHUE FaJOreHOB, BOAOPO/1a, KUCIOPOAA, MIETOYHBIX METAJUIOB U ILEN0YEH, a TAKIKE aTFOMUHUS
3JIEKTPOJIN30M PACIUIABOB M PACTBOPOB COCTMHEHUM 3TUX 3JIeMEeHTOB. [[oHATHE 0 rajgbBaHOILUIACTHKE,
TaJIbBAHOCTCI'UH, pa(i)I/IHI/IpOBaHI/II/I OBETHBIX MCTAJIJIOB.

JemouncTpanuu. PactBopenue cepHoOi KUCIOTHI 1 aMMHAYHON CENUTPHI U (PUKCAIUS TETUIOBBIX SIBICHUN
JUI 9TUX IIPOLECCOB. B3anMonelcTBrs pacTBOPOB COISTHON, CEPHOM U YKCYCHOM KMCIIOT OJIMHAKOBOM
KOHIICHTpAllU1 C OJJUHAKOBBIMU KYyCOYKaMU (FpaHy.HaMI/I) IUHKAa U B331/IMO}1€I710TBI/I€ OIMHAKOBBIX
KYCOYKOB Pa3HbIX METAIIJIOB (MarHus, IIMHKA, )KeJIe3a) C paCTBOPOM COJISTHOM KHUCIIOTHI, KaK MIPHUMep
3aBUCUMOCTU CKOPOCTH XUMUUYCCKUX peaKHI/Iﬁ OT IpHUPOIbl BEUICCTB.

BsanmoneiicTBre pacTBOpoB THOCYIb(aTa HATPUsI KOHIIEHTPAIIMK U TEMIIEPATyphl C pACTBOPOM CEPHOM
KHUCIIOThL. MOJIeINpOBaHUE «KUIISILETO CIOS».

Hcnonp3oBaHne HEOPraHMUECKUX KAaTAIM3aTOPOB (COJeH jkeme3a, oA 1A Kalrsl) U MIPUPOIHBIX 00HEKTOB,
COoJIepKaIUX KaTajasy (ChIpoe Msco, KapTodels) I pa3IoKeHUs TIEPOKCHIa BOIOPOA.
B3aumozeiicTBre MHKA C COISTHOM KUCIIOTOH HUTPATOM cepedpa, Kak MpUMephbl OKUCITHTEIHHO-
BOCCTaHOBUTEIILHOW PEakInii 1 peakiuu ooMeHa. KoHCTpynpoBaHUue MOJIEIH AJIEKTPOIu3Epa.
BuneodpparmMeHT ¢ MpOMBIIUIEHHON YCTAHOBKH JUIS ITOTYYCHUS ATFOMUHHUSL.

JlaGopaTopHble onbIThl. UnnrocTpanus npasuia beprosnse Ha mpakTHKe — MTPOBEICHUE PEAKIIUN C
o0pazoBaHHEM OCaJIKa, Ta3a M BOJBL. | eTepOreHHbIi KaTannu3 Ha IpUMepe Pa3sIoKeHHS epOKCH A
BOJIOpPO/Ia B IPUCYTCTBUU AWOKcHaa Maprania. Cmemnienue papHoBecus B cucteme Fe3+ + 3CNS—

<> Fe(CNS)3.McnpiTaHue HHAXKATOPAMH CPEIbl pACTBOPOB COJICH PA3IMYHBIX THUIIOB.

OKuCIUTEN HO-BOCCTAHOBHUTEIbHAS PEAKIHs U peakus OOMEHa Ha MPUMEpE B3aMMO/ICHICTBHS PacTBOPOB
cynbdara meau(1l) ¢ xxkene3om u pacTBOPOM IIETOUH.

[MpakTuyeckas padora.

Pemrenue 3xcnepuMeHTAIbHBIX 32/1a4 110 TeMe «XHMHYeCKasi peaKuusD).

BemecrBa u UX cBoOiicTBA

MeTtanabl. Ou3nueckre CBOWCTBA METAJUIOB, KakK (QYHKIHMS UX CTpoeHus. [leneHre MeTauioB Ha TPYIIBI B
TEXHHUKE U XUMHHU. XUMUYECKHE CBOMCTBA METAJIJIOB U AJIEKTPOXUMHUYECKUN psi HanpsokeHui. [lonsTre o
METAJIIOTEPMUH (AUTFOMUHOTEPMUU, MATHUETEPMUH U JIp. ).

Hemeranasbl. Braropoanslie rasol. Hemeramisl kak okucnureny. Hemeramisl kak BOCCTaHOBUTENH. P
ANIEKTPOOTPULIATEIHLHOCTU. MIHepTHBIEC WK OJaropoaHbIe ra3bl.

Kucaorel Heopranuveckue u oprannyeckme. Kuciorsl ¢ TOUKU 3peHHS] ATOMHO-MOJIEKYJIIPHOTO
yueHus. KucioTbl ¢ TOUKM 3peHust TEOPUH INEKTPOIUTHUECKON Aucconranui. KuciaoTel ¢ TOUKH 3peHus
MPOTOHHOM Teopuu. OOIIMEe XMMHUECKUE CBOMCTBa KUCIOT. Knaccuduxanust KUCior.

OcHoBaHMA HeOpraHu4ecKue U opranudeckne. OCHOBaHUS C TOUYKU 3pEHUSI aTOMHO-MOJIEKYJIIPHOTO
yueHusi. OCHOBaHUS C TOYKH 3pEHUS TEOPUU IIEKTPOTUTUUECKOM auccounannu. OCHOBaHUS C TOUKH
3peHHs MPOTOHHOM Teopuu. Kimaccudukanus ocHOBaHNH. XUMHUECKHE CBOWCTBA OPraHUYECKUX U
HEOPraHUYECKUX OCHOBAHUM.

AmdoTepHbIe COCANHCHNS] HCOPTAHUYECKHE U OPTraHMYeCKHe.

Heoprannueckue amdporepHbie coeIlMHEHUs: OKCHJIBI U THAPOKCU/IbI, — UX CBOMCTBA M MOJIy4YEHUE.
AM@oTepHbIe OpraHMYecKrue COSJMHEHHs Ha IpUMepe  aMMHOKUCIOT. [lenTuapl 1 nentuHas cBs3b.
Coun. Knaccuduxanus coneit. XK€ctkocTb BOAbI M criocoObl e€ ycTpaneHus Jlepexon kapbonara B
ruipokapooHat u obparHo. OOmIre XMMHUYECKHe CBOMCTBa comei.

JdemoncTpanunu.

Komnekuus metamnos. Konneknuss HeMeTallioB.



B3anmMopeiicTBue KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEbIO. BeMbIka TEPMUTHOM CMECH.
Bcenbika y€pHoro nopoxa. BelTecHeHUe rajJoreHoB U3 UX pacTBOPOB APYTHMHU IaJIOr€HAMH.
B3aumMoneiicTBre mapoB KOHLIEHTPUPOBAHHBIX PAaCTBOPOB COJISTHOM KUCIIOTHI M aMMHUaka («IbIM 0e3
orusy). [lonydyenne ammuaka M U3ydeHHE €ro CBOWCTB. Pa3nuynble ciiydan B3auMOJIEHCTBUS pacTBOPOB
coJiei amOMUHHUS CO MEN0UBI0. [lomyyeHune »ECTKOM BOABI U YCTpaHEHHE €€ )KECTKOCTH.
JlaGopaTopHble onbIThI. [lonyyeHne HepacTBOPUMOro THAPOKCUIA U €T0 B3aUMOJEHCTBHUE C KUCIOTOM.
HccnenoBanye KOHIEHTPUPOBAHHBIX PACTBOPOB CONSTHOM M YKCYCHOM KUCJIOT KaleJIbHBIM METOIOM IIpU
ux pas0asienuu Bogoi. Ilomyuenue amporepHOro ruipokcuIa U u3ydeHue ero cBoicTs. [Iposenenune
KAa4EeCTBEHHBIX PEAKLIUIL I10 OIIPEJIEJIEHUIO COCTaBa COJIU.

IIpakTH4eckas padora.

Pemienne 3kcepuMeHTAIbHBIX 3a/1a4 110 TeMe

«BemecTBa M X CBOMCTBAY.

XHMHUS H COBPEMEHHOEe 00111eCTBO

IIponsBoacTBo ammuaka u MeraHosa. [IoHsaTue 0 XuMHUYECKOM TEXHOJIIOTHHA. XUMUYECKHE PEAKLIUU B
IIPOM3BOJICTBE aMMHUaKa 1 MeTaHosa. O0mas Ki1accupuKalMoOHHAas XapaKTepUCTHKA PeaKkui CHHTe3a B
IIPOU3BOZCTBE ITUX NPOAYKTOB. HayuHble IpUHIUIIBL, JIeXKAIUE B OCHOBE TPOU3BOJCTBA AMMHAKA U
MetaHosa. CpaBHEHHE 3TUX IPOU3BOACTB. XMMHUYECKasi TPAMOTHOCTh KaK KOMIIOHEHT OOIIeH KyJIbTyphl
4esoBeKa. MapKHpoBKa yIIaKOBOYHBIX MaTepHAaJIOB, YJIEKTPOHUKU U OBITOBOI TEXHUKH, SKOJIOTUYHOT O
TOBAapa, MPOJYKTOB MMUTAHUs, STUKETOK 110 YXOY 32 OIEKI0M.

JdemoncTpaumnu.

Mopnens TPOMBIIUIEHHON YCTAHOBKY ITOJIYYE€HHsI CEPHOM KHCIIOTHL. MOIeIb KOJIOHHBI CHHTE3a aMMHUAKA.
BuneodgparMeHTs U Caliibl O CTEMEHN KOJIOTMYECKO YUCTOTHI TOBapa.

JlaGopaTopHbIe ONBITHI.

N3ydyeHne MapKUpOBOK pa3iIMYHbIX BUJOB ITPOMBIIUIEHHBIX U IPOJIOBOJILCTBEHHBIX TOBAPOB.

KanennapHo-temaTudeckoe mianupoanme. 10 kiacc 0a30Bblil ypOBEeHb.

Neri/mt Jara TeMsbl ypoKoB JemoHcTpanuy ,
nabopaTopHbIe Jlomarrame
OIIBITHI 3aJaHus
Tema 1 [Ipeamer opranrdeckoi XuMHUH. Teopusi CTpOeHUsT OpraHndeckux coenuHeHuit A. M. Byrieposa (2 4)
1 IIpenmeTt opraHnYecKOl XUMHUH. . Hexotopsie
Opranuyeckue BeIlIECTBA: IPUPOAHBIE, obmue
HCKYCCTBEHHbIE M CHHTETHUECKHUE. XUMHYECKHE
OcobeHHOCTH cocTaBa U CTPOCHUS CBOICTBA
OpraHWYecKuX BeuecTs. Buramusm u ero OpPraHUYECKUX
kpax. [lonarue 06 yrimeBogopoaax. BELIECTB: UX
rOpeHue,
IUIaBJIEHUE U
o0yrinvBaHue.
2 OCHOBHBIE MOJIOKEHUS TEOPUH . Monenu
XUMHUYECKOro crpoeHusiA. M. byrnepoga. (1apoctep KHEBbIE
BanentHocts. CTpyKTypHBIE (hOpMYITBI — U 00bEMHBIE)
MOJIHBIE U COKpaléHHble. [IpocTbie MOJIEKYJI
(oauHapHBIE) U KpaTHBIE (IBOIHBIE U OpPraHUYECKUX
TpOUHBIE) CBsI3H. M30Mephl 1 U30Mepus. COEMHEHUI
B3aumnoe BiusiHME aTOMOB B MOJIEKYJIe pa3HBIX KJIACCOB.
Onpenenenue
AJIEMEHTHOT O
cocTaBa
OpPraHUYECKUX




COETUHEHUH.

JlabopaTopHbIe
ONBITHI.
N3srorosienue
Mozenen
OpPTaHUYECKUX
COEIMHEHU.

Tema 2 YrieBogoposl M BX TPUPOIHBIC UCTOYHHKH (12 9.)

3(1) Aunkanbl. Onpenenenue. ['omonornyeckuii
psi/I QIKaHOB U ero obmas popmyia.

CTpyKkTypHas u30Mepus yriIepoIHON LEH.
Panukanel. HomeHnknarypa ankaHoB.

4 (2) AnkaHpl. . XUMHYECKHE CBOWCTBA aJTKaHOB! JLo.

TOpPEeHHE, PEAKIINH 3aMETICHHS Oo6napyxeHue

(TajoreHnpoBaHUE), PEAKIUS PA3TIOKEHUS MPOAYKTOB

MeTaHa, PeaKiys JeTUIPUPOBAHUS dTaHA. TOPEHHMSI CBEYH.
. T'openue
MeTaHa, ITaHa.

5(3) AuikeHbl. OtuiieH. ['oMonoruyeckuii psi
ankeHoB. Homenknarypa. CTpykrypHas
n3omepus. [IpombinuieHHOE TTONTydeHUE
QIKCHOB: KPEKUHT U JIETUJPUPOBAHNE
aNKaHoB. Peakius peruaparanuu dTaHoa,

KaK J1JabOpaTOPHBIA CITOCO0 MOTYICHUS
STHJICHA.

6 (4) AJIKeHBI. . Peakiuu nprcoeImHeHuUS: J1. KauecTBeHHBIE
THIpaTalys, THAPOraIOreHUPOBaHHE, peakuuu Ha
raJIoreHUPOBAHKE, TOIUMEPU3AIIIH. HeTIpe/ieNbHbIe
[TpaBuno MapkoBuukoBa. OKuciIeHne YTIJIEBOAOPOABI:
ankeHoB. KauecTBeHHbIE peakuy Ha obecuBeYnBaHMe
HenpeAeIbHbIE YIIIEBOIOPOIBL. STHJICHOM U

alleTUICHOM
pacTBOpoB
nepMaHraHara
KaJIus 1 OpOMHOMN
BOJIBI.
Herunparanus
ATaHOJIA

7(5) Anxanuensl. Homenknarypa. Conpsokénnsie | Jl.o.
nuenbl. byraguen-1,3,uzonpen. Peakius Hccnenosanue
JlebeneBa. Peakiuu mprcoeIMHEHUS CBOICTB
ankagueHoB. Kayuyku:HaTypaibHbIH, Kay4JyKOB.
cuHTeTndeckue (OyTaarueHoBbIH,

M30MPEHOBBIN ). Bynkanuzanusakaydyka.
Pe3una. D0oHwuT.

8 (6) Anxunbl. O011as XapaKTepUCTHKA . I'openue
romosoruyeckoro psaa. Crioco0s aleTHIICHA.
00pazoBaHusl HA3BAaHHUH ATKHHOB. Tunponus

XUMHYECKHe CBOICTBA alleTUIIEHA: TOPEHUE,
peaKuu NpruCcOeTMHEHMS:
TUIPOraJIoreHUPOBAHUE, TAIOr€HUPOBAHUE,
ruaparanus (peakuus Kydeposa), — ero
MoJIy4YeHue U puMeHeHne. Bununxmaopun u
€ro NoJIMMepHu3alus B MOJUXIOPBUHII.

KapOua KanbLusl.




9(7)

Apensl. ben3zon, kak npeacTaBUTeNb
apoMaTUYEeCKUX yrieBoaopooB. CTpoeHue
€ro MOJIEKYJIbI U CBOWCTBA (PU3HUYECKUE U
XUMHUYECKHE CBOMCTBA: TOPEHUE, PEAKLIUU
3aMelleHNs] — TaJIor€HUPOBaHUE,
HuTpoBanue. [loayyeHue u npuMeHeHue
OeH3oa.

J. OTHOIICHNE
OeH301a K
OKHUCIIUTEIISIM.

10 (8)

IIpuponHslii 1 nomyTHsli ra3sl. Cocras
npupoaHoro rasa. Ero HaxoxaeHue B
npupoze. [IpeumymiecTBa npupoaHOro raza
KaK TOIUTMBA. XMMHYECKas repepaboTka
MIPUPOIHOTO ra3a: KOHBEPCHs, TUPOIIH3.
CuHTe3-ra3 ¥ ero NpUMEHEHUE.

[TommyTtHbIE Ta3b1, X cocTaB. [lepepaboTka
MOITYTHOTO Ta3a Ha (ppakIuu: CyxoH ras,
IIpOMnaH-0yTaHOBask CMECh, a30BbIi OCH3UH.

11 (9)

Hedts 1 criocoOs! ee epepadoTku. . Cocran
HedTH 1 e€ mepepaboTKa: MeperoHka,
KpeKHHT, pudopmunr. Hegrenponykrs! u ux
nonydenue. [lonsatue 06 OKTaHOBOM YHCIIE.
XUMHAYECKHE CIIOCOOBI TOBBIIICHHS KAa4eCTBa
OeH3nHa.

Komnexus
«Hedts 1
HEPTEPOITYKTHI,

12 (10)

KamenHslit yrosis u ero nepepadoTka.
KokcoBaHune kaMEHHOr 0 yriis ¥ €ro
MIPOAYKTHI: KOKCOBBIH ra3, aMMHauyHas BOJa,
KaMEHHOYTOJIbHAsl CMOJIa, KOKC.
l"a3udukanms KaMeHHOTO YIS

Konneknus
«KameHHEBIN
yroJb U
MPOAYKTHI €T0
nepepaboTKm,

13 (11)

[ToBTOpEeHne, 0000MICHNE U CHCTEMaTH3aIUs
3HaHUH 110 TEME

«YTIeBOJOPOABI U UX IPUPOIHBIC
HCTOYHUKUY

14 (12)

KontponbsHas padora Nel mo Teme:
«YTIIEBOAOPOIBI ¥ KX TIPUPOTHBIC
HMCTOYHUKHUY.

Tewma 3 Kucnopon- u azorcojepxaniue opranndeckue coequaenus (14 u)

15 (1)

OpnnoatoMHble cnupThl. . OnpeneneHue.
OyHKIMOHANIBHAS THUIPOKCUIIbHAS TPYIIIA.
I'omonornyeckuii psia npeaeabHbIX
OJJHOATOMHBIX CIUPTOB. M30Mepust
MOJIOkKEHUsT PYHKIMOHAIBHOU TPYIIIIHL.
Bopopoanast cBs3b.

Jl.o. CpaBHeHuHe
CKOPOCTH
UCTIAPEHUS BOJBI U
ATaHONIA.

16 (2)

OpnHOaTOMHBIE COUPTHI. . XUMUUECKHE
CBOMCTBA CIUPTOB. AJbAECTUHAS TPYIIIIA.
Peaxmus sTepudukanyy, CioxHbIe
a¢upsl. [Ipumenenue crimptoB. [elicTBue
METHJIOBOT'O U ATHJIOBOI'O CIUPTOB HA
OpraHu3M YEJIOBEKa.

17 (3)

MHoroatomMHbIe CIIMPTHI. STI/IHGHI‘HI/IKOHL,
KaK MMpeACTAaBUTCIIb ABYXaTOMHBIX U
TJIMOCPUH, KaK ITPEACTAaBUTCIIb
TpéX&TOMHBIX CIIMPTOB. KauecTBenHnas
PpeaKkriA Ha MHOI'OQTOMHBIC CITUPTHI, UX

JLo.
PactBOopuMoOCTH
TJIUIEPUHA B BOJIE
JI. KauectBeHHas
peakius Ha




CBOICTBA, MOJTYYCHHE U IPUMEHEHUE. MHOTI'0aTOMHbIE
[TonsiTre 00 anTHpHU3ax CITUPTBHIL.

18 (4) ®denon. CtpoeHwue, monydeHue, cBoicrea u | JI. 3aBUCHMOCTD
npumenenue ¢penona. Kauecrsenuoie pPacTBOPUMOCTH
peakuuu Ha peron. BzanMmHoe BIusiHUE (deHona B BoJie OT
aTOMOB B MOJIeKyJe (peHona. TEeMIEpPaTypHl.

B3aumopneiictue ¢
OpOMHOI1 BOI0M 1
XJIOPUIOM
xenesa(Ill), kax
Ka4eCTBEHHBIC
peaxiu Ha heHoI.

19 (5) Aunbaeruibl U KeToHbl. opMaibaerua u . onydenue
areTanbACTU/, KaK MMPEeICTaBUTEIN QJIBJIETH]IOB
QJIBJIETU]IOB, COCTAB UX MOJICKYI. OKHCIICHUEM
OyHKIMOHATFHAS KapOOHUITbHAS TPYIITIA. CIIUPTOB.
KauectBenHble peakiivy Ha aiabAETH/IbL. Peakiuun
CBoliCcTBa, NTOJIy4E€HUE U IPUMEHEHHE cepeOpsiHOTrO
¢dbopmanbprernia u aneranpaeruaa. Peakmum | 3epkana u co
MTOJTMKOHICHCAITUH TS CBEKETIOTYYCHHBIM
¢dbopmanbrernna. [TonsTie o keToHax Ha THUAPOKCHIOM
IIpUMepE alleTOHA. menu(Il) npu

HarpeBaHUH, KaK
Ka4eCTBCHHBIE
peaxIm Ha
QJIBJICTUIBI.

20 (6) KapOoHoBbBIE KHCIOTHI. [ OMOITOrH4ecKuit Jl.o. Xumuueckue
P IpENeTbHBIX OJTHOOCHOBHBIX CBOMCTBA YKCYCHOM
KapOOHOBBIX KHCITOT. JKUpHBIE KApOOHOBBIC | KHCIIOTHI.
KUCJIOTBL. XUMUYECKHE CBOMCTBA J1. O6pa3sisr
KapOOHOBBIX KHCIOT. [lomyuenue u MYpPaBbHHOM,
MPUMEHEHUE MYPAaBbUHON U YKCYCHOMN YKCYCHOM,
KHCJIOT. NaJIbBMUTHHOBOH H

CTE€apUHOBON
KHCJIOT U MX
pacTBOPUMOCTH B
BOJIE.

21 (7) Crnoxnbie 3¢upsbl. Kupsl. Peakius Jl.o. Onpenenenue
stepudukanuu. Cioxusie 3¢upsl. Kupsl, HETpeIeNbHOCTH
UX COCTaB U THAPOIU3 (KHCIOTHBIN U pacTUTENHHOTrO
meno4YHoi). Meuna. ['mapupoBanue >KUpoB. | mMacna.

22 (8) VYrneBonsl. YrieBoabl. MoOHOCaXapubl. Jl.o.

I'moko3a kak anpaerugocnupt. CopouT. Wnentuduxanus
MOOYHOKHCIIOE ¥ CIUPTOBOE OpOKEHHE. Kpaxmaia B
®otrocunres. Jucaxapuapl. Caxaposa. HEKOTOPBIX
[Monucaxapupl: Kpaxmal, HEeUTI03a. MPOYKTax
MUTaHUS.
Hzrorosnenne
KpPaxMalibHOTO
KIIeicTepa.
J. O6pasis
MYpPaBbUHOM,
YKCYCHOW,

HAITEMUTHHOBOU U
CTE€apUHOBOU




KHCIIOT U UX
PacTBOPUMOCTH B
BOJIC.

23 (9)

AMUHBL. AMUHOTpyMna. AMUHBI
[IpeiebHbIE U apOMaTUYECKUE. AHUIIMH.
ITonydyenue amunoB. Peakius 3uHuHa.
XHMHUYECKHE CBOICTBA U IPUMEHEHNE
aAMHUHOB.

JI.o. U3rotoBnenue
MOJIENIEN MOJIEKYT
aAMHHOB.

24 (10)

AMHMHOKUCIIOTEI. AMHHOKHUCIIOTEI, COCTaB
UX MOJIEKYJI U CBOMCTBA, Kak aM()OTEpHBIX
OpraHUYecKuX coeUHEHUM. [ TuiuH, Kak
npeacTaBUTeNIb aMUHOKUCIOT. [TonyyeHnue
MOJIMTIETUIOB PEAKIMEN TTOJMKOH IEHCAIUU.
TlonsTe 0 MEeNTUIHON CBS3H.

JI.o. U3roroBienue
MOJIEJIH MOJIEKYJIbI
TIMIAHA

25 (11)

benku. Ctpoenne MoneKyI OeKoB:
NepBUYHAsSI, BTOPUYHAS U TPETHYHAS
CTPYKTYphL. KauecTBeHHBIE peaknuy Ha
OeNKH, UX THAPOJIH3, ICHATYPALUS U
Ouonmornueckue QyHKIHIH.

JI. KauecTBeHHEIC
peaxiuy Ha OCNIKH.

26 (12)

[TpakTudeckas padora Ne 1
Wnentuduxarms
OpPTaHMYECKUX COEANHEHNMN

27 (13)

[ToBTOpeHue, 0600mEeHne
cCucreMaru3anus 3HAHHUU II0 TEME:
««Kucmopon- u azorcoaepskaiue
OpraHUYecKHe COeTUHCHUS

28 (14)

KonTponbsnas pabora Ne2 «Kucmopon- u
a30TCcoepIKAIUE OPTaHUICCKHE
COCJTMTHCHMSD)

Tema 4 Oprannyeckasi XuMust 1 00mecTBo (5 9)

29 (1)

buorexnonorus. [lepuoasl e€ pa3BUTHS.
Tpu HanpaBneHUs OMOTEXHOJIIOTHH: TeHHAS
(Mnu reHeTUYECKasl) MHKEHEPHsI; KIETOYHAs
WH)KeHepust; OnoJIornyecKast HHKEHEpHUs.
I'eneTnueckn MOTUGpUIIMPOBAHHBIE
opranusmbl ('MO) u TpaHcreHHas
npoaykuus. Kinonuposanue.
NmmoOunm3oBanHbIe EPMEHTHI U KX
MIPUMEHEHUE.

30 (2)

[Momumepsl. Knaccudukarus monumepos.
UckyccTBeHHbBIE MOMUMEpPBI: HEITYIOU],
alleTaTHBIN MENK, BUCKO3a, LetodaH.

31 (3)

CHHTETHYECKHE OTUMEPHI.
[Tonumepusanus ¥ MOJTMKOHAECH AL, KaK
CHOCOOBI MOY4YEHHUS TOJTUMEPOB.
Cunrernueckue kayuyku. [lonuctupon,
Te(JI0H U MOJIMBUHUIXJIOPU, KaK
npeacTaBuTenu miactMacc. CHHTETUYECKHE
BOJIOKHA: KallpOH, HAMJIOH, KEBJIap, JIaBCaH.

JL.o.
O3HaKOMJIEHHE C
KOJUIEKLIUSAMU
Kay4yKOB,
ILUIaCTMAacC U
BOJIOKOH.

32 (4)

[IpakTnueckas padora Ne2
PacnosnaBanue miuacTmMacc ¥ BOJIOKOH.

33 (5)

IToBTOpeHne u 0600IICHNE KypCa.




[TonBenenne UToroB yaeOHOro roja.

34-35

PeszepBHOe Bpems.

KanennapHo-tematnyeckoe miannposanue 11 kiacc 0a30Bblil YPOBEHb.

| |

Tema 1 Ctpoenue Beniects (9 u)

1(2) OCHOBHBIE CBEJICHUSI O CTPOCHUH aTOMa.
CrtpoeHue aToma: COCTaB sapa
(HYKJIOHBI) U 3JIGKTPOHHAs! 000JI0YKa.
[Tonsitre 06 n3oronax. [lonsarue o
XUMHYECKOM DJIEMEHTE, KaK
COBOKYITHOCTH aTOMOB C OJTMHAKOBBIM
3apsIioM sijpa.
2(2) [Mepuoauueckas cuCTEMa XUMUYECKUX
anemenToB JI. 1. MeneneeBa B cBeTe
YUYCHHS O CTPOCHUHU aToMa

3(3) CpaBuenue [lepronnveckoro 3akoHa u
TEOPUU XUMHUYECKOr0 CTPOCHHS Ha
¢dunocodekoit
OCHOBE

4 (4) HonHast XuMHYeCKasi CBS3b U HOHHBIC
KPUCTAJNINYECKUE PEMIETKA

5(5) KoBasieHTHass XUMHUYECKas CBA3b.
ATOMHBIE U
MoutekyssipHbIe KPHCTATHYECKIE
peETKN

6 (6) Mertamndeckasi XAiMHUYECKas CBS3b JL.o.
Kouncrpyuposanue
MOJIeIH
METAITNYECKON
XHMHUYECKOH CBSI3U.

7(7) BonopoaHast xumMu4eckast CBsI3b

8 (8) ITonrmepsl.

9(9) JucnepcHbie CHCTEMBI. JL.o.ITomyuenue
KOJUTOUIHOTO
pacTBOpa KypUHOTO
Oenka,
UCCIIeZIOBAaHUE €ro
CBOJCTB C TOMOIIIBIO
Ja3epHON YKa3Ku U
HPOBE/ICHHE €ro
JICHaTypaluy.

Ilonyuenue
IMYIIECHH
pPacTUTETHLHOTO
Macna u
HaOJI0IeHHE 3a €€




pacciioeHreM.
[Honyyenue
CYCIICH3UHN
«U3BECTKOBOT'O
MOJIOKa» 1
HaOJroIeHNE 3a eé
ceUMEHTAaIIMEH.

Tema 2 Xumunyeckue peakuuu (12 u)

10 (1) Krnaccudukanus XuMHIeckux peaxknui.
Anorponu3anus 1 ©30MepH3aus, Kak
peakuy 06e3 U3MEHEHHUs COCTaBa
BEUIECTB. AJUIOTPONUS U €€ NPUUHHBIL.
11 (2) Knaccugukanus xumuueckux peakiuii. | JI.o.Mmmocrparus
Knaccugukanus peakuuii no paziuuHsiM | pasuiia bepronie
OCHOBAHUSIM: 10 YUCITy ¥ COCTaBY Ha MMPaKTHKE —
peareHToB U MPOAYKTOB, 1O (ase, 1Mo NPOBE/ICHHE PeaKInit
UCIIONIb30BAaHHIO KaTaTH3aTOPa MU ¢ oObpa3oBaHuEM
¢dbepmenTa, 1o TermoBoMy 3 dexTy. ocajKa, raza u BOJIBI.
TepMoxuMU4ecKrue ypaBHEHUS PEAKIUN
12 (3) CKOpOCTh XUMHUECKUX  PEAKIHN Jl.o.I'ereporenHsIit
KaTaJIn3 Ha [IpuMepe
pasIoKeHNs
NEepOKCHa BOAOPOIa
B IIPUCYTCTBUHU
JMOKCH/1a MapraHIa.
13 (4) OOpaTUMOCTh XUMHYCCKHX PEaKIIHH. JI.o.CmernieHue
XUMHUYECKOE DPaBHOBECHE M CIIOCOOBI paBHOBECHS B
€ro CMEIICHHUS cucreme Fe3+ +
3CNS—
— Fe(CNS)3
14 (5) I'uaponu3s. O6patumeblil u HeoOpatumbli | JI.o.McnbiTanue
TUIPONU3bL. [ uaponan3 coneit u ero TUIbL. | UHAUKATOPaMU
Cpeabl pacTBOPOB
COJIEU pa3TMYHBIX
THUIIOB.
15 (6) I'uaponus. 'maponus opraHudecKux
COEIMHEHHH B )KHMBBIX OPTaHU3MOB, KaK
ocHOBa oOMeHa BemiecTB. [loHsaTue 00
HHEPreTUIeCKOM OOMEHE B KIIETKE U
POJH THIPONU3a B HEM.
16 (7) OKHCAUTENBEHO-BOCCTaH OBUTENIbHBIE JI.o.OxucnurenbHO-
peakuuu BOCCTaHOBUTEIbHAS
peakuus U peaKius
oOMeHa Ha IpuMepe
B3aUMOJICHICTBUS
pacTBOpOB cyibdara
meau(Il) c xeneszom
U paCTBOPOM
IEJIOYH.
17 (8) DNEKTPOJIN3 PacIlyIaBOB U PaCTBOPOB.

HpaKTI/I‘ICCKOC IPUMCHCHHC




QJICKTPOJINU3a

18 (9) DJIEKTPOIIN3 PacIljiaBOB M PaCcTBOPOB.
[IpakTnueckoe mpuMeHEHUE
JIIEKTPONN3a

19 (10) [TpakTrueckas pabora Ne 1
Pernrenue skcriepuMeHTaNBHBIX 33184 10
TeMe «XHUMHUYECKasi PeaKIus

20 (11) O06o01IeHue, TOBTOPEHUE U

cHCTEeMaTU3alus 3HAHUH 110 TeMe:
««CTpoeHUE BEMIECTBA. X UMUIECKas
peaKius)

21 (12) KontponbHas padora Ne 1 «CtpoeHue

BEUIECTBA. XUMUYECKasl PEAKLIMSD)

Tema 3 BemectBa n ux corictsa (9 1)

22 (1) Mertauibl.

23 (2) Hewmeramibl u GraropotHbIe Tasbl.

24 (3) Kucnorer Heoprannyeckue u Jl.o.MccnenoBanue

OpraHUYECKHE. KOHIICHTPUPOBAHHBIX
PacTBOPOB CONSTHON
U YKCYCHOU KHCIIOT
KarelbHbIM METOJIOM
py X pa30aBIeHUH
BOZOMN.
25 (4) OcHOBaHHS HEOPTaHUYCCKHUE U JI.o. [Tony4yenue
OpraHuYecKHe. HEepacTBOPUMOTO
THIPOKCHUJIA U €TO0
B3aNMOJICHICTBHE C
KHCJIOTOH.
26 (5) AMdoTepHBIC COCTUHEHHS JI.o. [Tony4yenue
HEOpraHUYEeCKHe u amdorepHOro
OpraHUYecKHe THIPOKCUJIA U
U3y4eHUE ero
CBOMCTB.
27 (6) Couu. JI.o. [TpoBeneHue
Ka4eCTBEHHBIX
peakuuii mo
OIPE/ICIICHHIO
COCTaBa COITH.
28 (7) [TpakTuyeckas padora Ne 2
Pelenne skcriepiMEHTANBHBIX 33734 [0
Teme «BemecTBa 1 X CBOWCTBa»

29 (8) IToBTOpeHME, 0000IICHKE U
CHCTeMaTH3alMsl 3HAHHUH 110 TeMe:
«BelecTBa 1 ux cBOiCTBa»

30(9) KonTponbshas padora Ne 2 «BemectBa u

HUX CBOMCTBa)

Tema 4 Xumus u coBpeMeHHOe 00111ecTBO (4 4)

31 (1)

Xumudeckast TEXHOJIOTHSI.

. Monens
MIPOMBIIIEHHON
YCTaHOBKHU




MOJIY4EeHUs CEpPHOI
KUCIIOTRI. Monens
KOJIOHHBI CUHTE3a
aMMHMaKa.

32(2) XuMHUecKasi FpPaMOTHOCTh Kak Jl.o. Uzyuenue
KOMIIOHEHT OOIIIEi KyJbTypbl YellOBEKa | MApKHPOBOK
pa3IMYHBIX BHJIOB
HPOMBIIIEHHBIX 1
POJIOBOIbCTBEHHBIX
TOBApOB.
33(3) IToBTOpeHME U 0000IIEHNE KypCa.
[TonBenenne nToroB yaeOHOro rojaa
34 (4) [ToBTOpeHue u 0000IIeHHE KypCa.

[TonBenenne nToroB yaeOHOro rojaa

35. Pezeps.
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