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ITosicHUTENBLHAA 3aNIHCKA

Pabovas mporpamMma 1o XMMUU UL CPEJHEH INKOJIBI MTpeJHa3HaueHa JUIs 00y4yaroImuXcs
10-11-x xmnaccos.

PabGouas mporpamma cocTaBlieHa B COOTBETCTBUU C  TpeOoBaHMSIMH (eneparbHOro
rOCy/IapCTBEHHOr0  00pa3oBaTeNbHOTO CTaHJapTa OCHOBHOrO 00mero o0pa3oBaHus U
pa3zpaboTaHa Ha OCHOBE AaBTOPCKOM MporpaMmbl Ha OCHOBE aBTOpCKoil mporpammbl ['. E.
Pymsutuca, ®. I'. ®enpamana (Fapa H. H. Xumusa. Paboure mporpammel. IIpeamerHas auHHS
yuebnukoB I'. E. Pymsuruca, ®@. I'. ®enpamana. 10-11 knaccel. ba3oBblil ypoBeHsb : mocodue st
yuuTenel oduieodpaszosar. opranusanuii / M. : [IpocBemenue, 2016.)

KanenmapHo-TemaTHuecKuii TIaH OPHEHTUPOBAH HAa MCIOJB30BaHHE B 00pa30oBaTebHOM
Mpol1iecce CAeAYIOMMNX YIYeOHUKOB:

Pymsutuc T.E. ®enpaman @.I°. Xumus , 10 HN3nareancTBO
KJj1acc. ba3oBblil ypoBeHb 10 "[IpocBenienue"
Pymsutuc T.E. ®enpiman O.I'. Xumus , 11 11 HN3nareancTBO
kJyacc. ba3oBblil ypoBeHb "IIpoceenienue"

Mecto npeamMera B y‘leﬁHOM IJIaHe

Jnst m3ydeHus: yueOHOTO TpeaMmera «XuMHs» Ha 0a30BOM YpPOBHE Ha JTale CpPEIHEro
obmero oOpazoBaHusi B COOTBETCTBHUM C Yy4eOHbIM TwiaHom ['BOY COII Ne 7 «OLl»
r.HoBokyiiobmieBcka 34 gaca B 10 kmacce (1 gac B Hemenmroo) u 34 gaca B 11 kiacce (luac B
HEJIEIO).

IInanupyemMsble pe3yJbTaThbl 0CBOCHHS Y4e0OHOIr0 nMpeaMera

[Tpu u3ydyeHum kypca «XuMHs» B CpeJHEW IIKosie oOydarommecs JOJDKHBI JOCTUTHYTh
OIIPEACIIEHHBIX PE3YJIbTATOB.

JInuHOCTHBIE pe3yJIbTaThI

1) Poccuiickas rpakaaHCKas UICHTHYHOCTh, TATPHOTH3M, YBOKEHHE K CBOEMY Hapoiy, YyBCTBA
OTBETCTBEHHOCTU Tmiepes; PoauHoil, ropmoctu 3a cBoto PojauHy, mpoluioe W HacTosliee
MHOTOHAIIMOHAJIBHOTO Hapoja Poccun, yBakeHHe rocyJapCTBEHHBIX CUMBOJIOB;

2) TpaKIaHCKas MO3UIHsI KaK aKTUBHOTO, OTBETCTBEHHOT'O WieHa OOIIEeCTBA, OCO3HAIOIIETO CBOU
KOHCTUTYITMOHHBIC MPaBa U 0053aHHOCTH, YBAXKAIOIIETO 3aKOH U MPABOMOPSIOK, TOTOBHOCTh K
cinyxeHnto OTeuecTBy, €ro 3aliuTe;

3) chopMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHOW MPAKTUKH; TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIHHOM,
TBOPYECKOMN M OTBETCTBEHHO JIEATEIbHOCTH;
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4) TONEpaHTHOE CO3HAHUE M TOBEICHHE B MOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTh U CIHOCOOHOCTH
BECTH JHMAJIOT C JAPYTUMH JIOJAbMH, TOCTUTATh B HEM B3aWMOIIOHMMAaHUS, HAXOAWUThH OOIIUE
LENU ¥ COTPYIHUYATD IS UX JOCTHKEHHUS,;

5) HaBBIKM COTPYIAHHUYECTBA CO CBEPCTHUKAMHM, JIETbMH MJIAJIIETO BO3PAcTa, B3pPOCIBIMH B
00pa3oBaTeNbHON, OOIECTBEHHO-TIONE3HOW, Y4eOHO-UCCIeI0BATEIbCKONW, TPOCKTHOW U
JIPYTHUX BUOAX ACSTEIbHOCTH;

6) HPaBCTBEHHOE CO3HAHME M MOBEJACHUE HA OCHOBE YCBOCHHSI O0IIEUYETIOBEUSCKIX [IEHHOCTEH;

7) TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHHMIO, B TOM 4YHCIE K CamMOoOOpa3oBaHHIO, Ha
MPOTSKEHUH BCEH JKMU3HM, CO3HATEIIbHOE OTHOLICHHE K HENpPEepPhIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO yCTICUITHOW MPOo(hecCHOHATLHOM U OOIIECTBEHHON ACSITETLHOCTH;

8) scTeTHueckoe OTHOIICHHE K MHPY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUH;

9) npuHATHE W JKEJIAHUE Pealn30BaTh IICHHOCTH 3JI0POBOrO M 0€30MacHOro obOpasa KHU3HH,
noTpeOHOCT, B (PU3MUECKOM  CaMOYCOBEPILIEHCTBOBAaHUM,  3aHATHUAX  CIIOPTUBHO-
037I0POBHUTEIHLHON JEATENbHOCTHIO, HETPUSTUE BPEIHBIX MPUBBIYEK: KYpEHHUs, YHOTpeOIeHHs
AJIKOTO0JIsl, HAPKOTUKOB;

10) GepesxHoe, OTBETCTBEHHOC ¥  KOMIICTEHTHOE OTHONICHHE K  (U3MYeCKOMYy |
IICUXOJIOTHYECKOMY 3/I0pPOBBIO, KaK COOCTBEHHOMY, TaK U JPYTUX JIIOJIeH, YMEHUE OKa3bIBaTh
NIEPBYIO TOMOLIb;

11) oco3HaHHBI BBIOOp OyAyled Mpodeccur W BO3MOXKHOCTEW pealn3alii COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

12) ortHomeHHe K TPO(ECCHOHATBHON MESITENbHOCTH KaK BO3MOKHOCTH YYacTHs B PELICHUH
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOLIEHAIMOHAIBHBIX POOIIEM;

13) chopMHUPOBAHHOCTH HKOJIOTHMYECKOTO MBIIUICHHS, T[MOHUMAaHHS BIHUSHUS — COLMAIBHO-
HKOHOMHMUYECKHUX IMPOLECCOB Ha COCTOSHUE MPUPOAHON M COLMAIBHOU Cpelbl; MpHOOpeTeHne
HKOJIOTO-HANpPaBIEHHON 1EATEIbHOCTH.

MeTanpeaMeTHble pe3yJbTaThl

Pecynamusnvle ynugepcanvuvie yuebnvle deticmeus

Obyuarowuiicst cmodcem:

1) caMOCTOSITEILHO ONPEICIISTh eTH ACITSILHOCTH i COCTABIISATH IIaHbI, 0CO3HABAS
IPUOPUTETHBIE U BTOPOCTENICHHBIE 3a/1a4H;

2) CaMOCTOSITENBHO OCYILECTBIISATh, KOHTPOJIUPOBATh, KOPPEKTHPOBATH JIESITEILHOCTD C YUETOM
IpeBapUTENLHOTO TUIAHUPOBAHHUS;

3) MCIOIB30BaTh PA3IMYHBIE PECYPCHI IS TOCTHKEHHUS TIeTIeH;

4) BHIOUPATH YCIICIIHBIC CTPATETUH B TPYIHBIX CUTYAI[HSIX.

llo3nasamenvhule yuebHo-102UUECKUEYHUBEPCATIbHBLE YUeOHble 0elCMBUsL

OO0y4aroIIHIiCs CMOXKET:

1) knaccupuuupoBaTh 0OBEKTH B COOTBETCTBUH C BHIOPAHHBIMU MTPU3HAKAMH;

2) cpaBHUBATh OOBEKTHI;

3) cucremMaTU3upOBaTh U 0000IIATh HHPOPMALIHUIO;

4) ompenenath NpoOIeMy U CrIOCOObI e€ pelIeHus;

5) BnaneTh HaBBIKAMH aHAJIH3A;

6) BrameTh HABBIKAMH TIO3HABATEILHON, YUeOHO-UCCIIEIOBATEILCKON M IPOCKTHOM
JeSITEIbHOCTH;

7) yMeTh CaMOCTOSITEIIBHO OCYIIECTBIIAThH MIOMCK METOIOB PEIICHUS MPAKTUYECKHUX 3a/1ad,
MPUMEHSTH Pa3IMYHbIe METO bl IO3HAHUS I U3YUYEHUS OKPYKAIOILIET0 MUPA.



Ilo3nasamenvhoule yuebHo-unghopmayuonHvle yHugepcaibhvle yuebHvle 0eticmaus

OO0yuaroMIiCs CMOXKET:

1) uckarh HEOOXOUMbIC HCTOYHUKH HH(OPMAIIUH;

2) CaMOCTOSITEJIbHO M OTBETCTBEHHO OCYIIECTBIATH HH(OOPMAIIHOHHYIO JICSTEIBHOCTD, B TOM
qrCIie, OPHCHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(DOpMAIIHH;

3) KpUTHYECKH OLIEHUBATh U HHTEPIPETUPOBATh HHYOPMALIKIO, TOJYIAEMYIO M3 Pa3IMnIHBIX
HCTOYHUKOB;

4) uMeTh CHOPMUPOBAHHBIC HABBIKKM PAOOTHI C PA3IMYHBIMU TECTAMHU;

5) UCIOBb30BaTh Pa3IMYHbBIC BUIbI MOJICTHPOBAHHSI, CO3/[aHUs COOCTBEHHON MH(MOPMAIIHH.

Kommynukamusnvie ynusepcanvhvie yuebHvle Oelicmeus

OO0y4aroIIMIiCs CMOXKET:

1) BeICTYnaTh NIEpe]] ayAMTOPHUECH;

2) BECTH JUCKYCCHUIO, JIUAJIOT, HAXOAUTh MPHUEMJICMOE PEIICHHE ITPH HATMYMU PA3IUYHBIX TOUCK
3peHHus;

3) MpOAYKTHBHO OOIIATHCS U B3aMMO/ICHCTBOBATH C MapPTHEPAMHU 110 COBMECTHOM EATEIBHOCTH;

4) y9uTHIBATh MO3UIMH APYTOro (COBMECTHOE LENICHONaraHie 1 MJIaHUPOBAHUE OOIIHUX CIIOCO00B
paboThl HA OCHOBE NMPOTHO3UPOBAHUS, KOHTPOIIb M KOPPEKIUS X012 U PE3YyIbTaTOB
COBMECTHOM JI€ATEIbHOCTH);

5) apdexTrBHO paspeniath KOHPIUKTHL

IIpenmeTHble pe3yJibTaThI:
BoinyckHuk Ha 0230BOM yPOBHE HAYUMTCSH:

— packpblBaTh Ha MpUMepax poiib XUMHUU B (OPMUPOBAHHUU COBPEMEHHOW HAyYHOM
KapTHUHBI MUPA U B MPAKTHYECKOM IeITEILHOCTH YEJIOBEKa,;

—  JIEMOHCTPUPOBATh Ha TMPHUMEpPax B3aUMOCBSI3b MEXKAY XUMHEH W JIPYyTUMH
€CTECTBEHHBIMU HayKaMH;

—  packpbIBaTh Ha MPUMEPAX MOJOKEHUS TEOPUH XuMuieckoro crpoeHust A.M. bytieposa;

— mnoHuMarh Qusudeckuit cmbicn Ilepuoguueckoro 3akona [[.M. MenaeneeBa u Ha ero
OCHOBE OOBICHAITh 3aBHUCHMOCTh CBOWCTB XHMMHUYECKHUX JJIEMEHTOB M 0Opa30BaHHBIX HMU
BEILIECTB OT JJIEKTPOHHOI'O CTPOEHHUS aTOMOB;

—  OOBSACHATH MPUYMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX MPEJCTaBICHUN 00 uX
COCTaBE€ M CTPOCHHHU;

—  TPUMEHSATH MpaBUJa CHCTEMATUYECKON MEXKIYHAPOJHONW HOMEHKJIATYphl KaK Cpe/CTBa
paznuyYeHus U UACHTU(UKAITMN BEIIECTB M0 UX COCTaBY M CTPOCHUIO;

—  COCTaBIISAITb MOJICKYJSIPHBIE U CTPYKTYpHBIE (OPMYJIbl OpPTaHUYECKUX BEIIECTB Kak
HOcHUTeNel WH(GOpPMAalMd O CTPOCHHUM BEIIECTBA, €ro CBOMCTBAX M MPHHAJICKHOCTH K
ONPEAECIEHHOMY KJIaCCy COCAUHEHUM;

—  XapakTepu3OBaThb OpPraHUYECKUE BEIECTBA IO COCTAaBy, CTPOCHUIO U CBOWCTBaM,
YCTaHaBIUBATh PUYUHHO-CIICJICTBEHHBIE CBA3U MEXAY JaHHBIMHU XapaKTePUCTUKAMU BEILIECTBA;

— TMPUBOJUTH NPUMEPHl XUMHUYECKUX PEAKIUH, PACKPBIBAIOLIUX XapaKTEpHbIE CBOWCTBA
TUMAYHBIX TPEJICTABUTENIEH KJIACCOB OPTaHMYECKUX BEIIECTB C IENbI0 UX HACHTH(PUKAINH U
00BsiICHEHUS 00J1aCTU IPUMEHEHUS;

—  TPOTHO3UPOBATH BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX PEAKIMH Ha OCHOBE 3HAHWUM O
THTIAX XUMHUYECKOH CBSI3M B MOJICKYJIaX pEareHTOB M MX PEAKIIMOHHON CITOCOOHOCTH;



—  HCIIOJIB30BaTh 3HAHUS O COCTaBe, CTPOCHWU M XUMHMUYECKHX CBOMCTBAX BEIIECTB IS
0€30MacHOr0 IPUMEHEHUS B IPAKTUUECKOH 1€ATENbHOCTH;

—  TIPUBOJUTH MPHUMEPHI MPAKTHYECKOTO UCIIOIb30BAaHUS MPOAYKTOB MepepadoTku HEPTH U
IPUPOJHOTO Tra3a, BBICOKOMOJIEKYJSIPHBIX COEAUHEHMH (TOJMATUIIEHA, CHUHTETHYECKOIO
KayuyKa, alleTaTHOIO BOJIOKHA);

—  TPOBOJMTH OMBITHI [0 PACIIO3HABAHUIO OPraHWYECKHUX BELIECTB: INIMIEPUHA, YKCYCHOMN
KHCIJIOTBI, HENIPEEIIbHBIX JKUPOB, INIIOKO3bI, KpaxMaia, OEJIKOB — B COCTABE MUILIEBBIX IPOJAYKTOB
U KOCMETHUYECKUX CPEJCTB;

—  BJIAJETh NMpaBWIaMHU U NpHeMaMu 0e30MmacHOi paboThl ¢ XMMHUYECKUMH BEIIECTBAaMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

—  yCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XMUMHUYECKON pEeaKLIUU U CMEIICHHUS] XUMUYECKOTO
pPaBHOBECHsI OT pa3IMYHBIX (DAKTOPOB C LEJNBIO ONPENETICHUS ONTHMAIbHBIX YCIOBHI
IPOTEKAaHUS XUMHUUECKUX IIPOLIECCOB;

—  NPUBOJIUTH NPUMEPHI THAPOIU3A COJIEH B OBCEIHEBHOM KHU3HH YEJIOBEKa,

— TPUBOIUTH INPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakUuil B MPHUPOJE,
IPOM3BOJICTBEHHBIX IPOLIECCaX U JKU3HEAEATEIbHOCTH OPTaHU3MOB;

— TNPUBOAUTH HPUMEpPbl XMMHUYECKHUX pPEaKLUMH, PACKPBIBAIOLUIMX OOLIMEe XUMHUYECKUE
CBOICTBa NMPOCTHIX BEUIECTB — METAJIIOB U HEMETAJLJIOB;

— IPOBOAMTH pAacyYeThl HA HAXOXKICHHE MOJEKYJIIpHOW (opMyssl YrieBoaopoja IIo
IPOAYKTaM CTOPaHHsS U IO €ro OTHOCUTEIbHOW IUIOTHOCTH U MAacCOBBIM JOJISIM 3JIEMEHTOB,
BXOJISILIIUX B €r0 COCTaB;

— BJAJeTh IpaBUIaMU OE30IIACHOrO OOpAIIEHUs C €IKUMH, TOPIOYUMHU U TOKCHYHBIMHU
BEIIECTBAMH, CPEJCTBAMHU OBITOBOM XUMHUU;

—  OCYHIECTBIATh MOMCK XHMMHYECKOH HHGpOpMalMU IO HA3BaHUAM, HACHTHU(PHUKATOPaM,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

— KpPUTMYECKM  OLIEHMBaTh M  HMHTEPIPETHPOBATh  XMMHUYECKYI0  HH(OpMALHIO,
COJEpPIKALIYIOCSA B COOOLIEHMSIX CPEACTB MacCOBOM MH(popMalyy, pecypcax MHTepHeTa, Hay4HO-
HOMYJISIPHBIX CTaThSIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJISX BBISABIICHUS
OIIMOOYHBIX CYXIE€HUN U (OPMUPOBAHUS COOCTBEHHO MO3UIINY;

—  TPeACTaBIATh MYTU PEIIEHHUs INI0OATBHBIX MPOOJIEM, CTOSIIUX MEpe]] YeIOBEUYECTBOM:
HKOJIOTHUECKUX, IHEPTETHUECKUX, CHIPHEBBIX, U POJIb XUMHHU B PELICHUHU 3TUX MTPOOIEM.

BbinyckHuk Ha 6230BOM yPOBHeE MOJIYYHT BO3MOKHOCTh HAYUHUTHCSH:

—  WIIIOCMPUpPOBamsv HA NPUMEpPax CMAHOBIEHUe U IBOTIOYUIO OPSAHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCMOPUYECKUX IMANax ee pa3eumusi;

—  UCNONb3068aMb MemoObl HAYYHO20 NO3HAHUS NPU 6bINOJHEHUU NPOEKmMOo8 U yueOHO-
UCCne008amenbCKux 3a0ai no U3VYeHUuro COUCmS, CHnocob06 NONydeHus U pPAacno3HaABAHUs
Op2aHUYECKUX 8eUjecms;

—  00vACHAMb Npupoody U CHOCOObl 00PA306AHUSL XUMUYECKOU CBA3U. KOBAIEHMHOU
(nonapHOU, HeNnoNapHOLl), UOHHOU, MemAalIudeckou, B000POOHOU — C Uelblo OnpeoeeHusl
XUMUYECKOU AKMUBHOCTU 8EUeCME;

—  YCMaHaenueamv 2eHemudecKyl0 Ce53b MeHCOy KIACCAMU OpP2aHUYecKUx eeujecms Ois
000CHOBAHUS NPUHYUNUATLHOU 803MONCHOCU NOJYYEHUSl OPLAHUYECKUX COeOUHEHUL 3A0AHHO20
COCMasa u cmpoeHusi;



—  YCmMauaenueamsv 63auMOCEA3U MexHcoy hakxmamu u meopuel, NPUYUHOU U ClLeOCmeuUem
npu auanuze NpoONeMHbIX CUMYayuli U 0OOCHOBAHUU NPUHUMAEMbIX DPeuleHUutl HA OCHO8e
XUMUYECKUX 3HAHUUL.

Conep:xanue yueOHOro npeamera
10 xiaacc

OPTAHUYECKASA XUMUSA
Pa3znea 1. Tema 1. TeopeTuueckue 0CHOBbI OpraHuvdeckoi xumum (3 4)

PopMHUpPOBAaHHUE OPraHWYECKONM XHMMHMHM Kak HaykKu. Teopusi CTpOEHUs OpraHMYeCKHX
coequuenuit A. M. bytnepoBa. Yriepoansiii ckener. Paaukanbl. OyHKIIMOHATIBHBIC TPYIMIIBI.
I'omonoruyeckuit psa. 'omonoru. CtpykTypHas uzomepusa. Homenknarypa.

DJIEKTPOHHAsA IPUPOJA XUMUUECKUX CBS3€M B OpraHUYECKUX COCIMHEHHUSIX.

Knaccugukarus opraHmuecKix COeIHHEHUH.

JemoncTrpanuu. OOpa3ipl OpraHMYECKUX BEUIECTB M MaTepuajioB. Mojenu MOoeKys
OpraHWYECKUX BeIIeCTB. PacTBOPMMOCTh OpPraHMYECKHUX BEHIECTB B BOJIE M HEBOJHBIX
pactBoputensix. [lnaBnenne, oOyrnuBanue M ropeHne opraHnudeckux Bemiects. [Ipumepsr VB B
Pa3HbIX arperaTHbIX COCTOSHUSX

Pacuernble 3amaun. HaxoxaeHne MOJIEKyIISIpHON (OPMYIIbl OPraHUYECKOrO COSTUHEHUS
1o mMacce (00beMy) MPOYKTOB CrOpaHUsI.

Pazpnen 2. YIJIEBOJOPOIbI (12 4)
Tema 2. IlpeneibHble YriieBoaopoasb! (ajakanbl) (3 1)

Crpoenue ankaHoB. ['omonornueckuit psa. Homenknarypa u uzomepus. @usnyeckue u
XMMHYECKHE CBOMCTBA aJIKaHOB. Peaknus 3amernenus. [lonydyeHre 1 npuMEHEHUE alTKaHOB.

[TonsiTHE O LMKIIOAIKAHAX.

JemoncTpanun. B3psiB cMecn MeTaHa ¢ BO3QyXoM. OTHOIIEHHE aJIKaHOB K KHCJIOTaM,
11e7049aM, pacTBOPY IepMaHraHata Kanus u OpoMHOH BoJie.

JlabopaTopubie  omnbIThL. M3roToBieHne Mozened  MOJEKYJI  YIVIEBOAOPOIOB U
raJIor€HONPOU3BOIHBIX.

IIpakTuyeckass padora Ne 1. OmpezgeneHre KaueCTBEHHOTO COCTaBa OPTraHUYECKHUX
COCTUHEHUH.
Tema 3. HenpeneabHble yriieBoaopoasb! (4 1)

Ankenbl. CTpoeHue ankeHoB. [‘'omonornueckuii psa. Homenknatypa. W3omepus:
YIJIEPOAHOM LIENH, NOJIOKEHUS KPaTHOU CBSI3H, Yuc-, mpauc- n30MepHs. XMMUYECKHE CBOMCTBA!
peaKuy OKUCIEHUS, IPUCOETUHEHM S, TOIMMepHU3annu. [[puMeHenne ankeHoB.

Auaxaguensbl. Ctpoenue. CBoiicTBa, npuMeHeHue. [ IpupoiHbIil Kaydyk.

Auxunbl. CtpoeHue aneruneHa. ['omonoru u mzomepsl. Homenknatypa. ®usnueckue u
XMMHYECKHE  CBOMCTBa. Peakuum  mpucoenvHeHuWs W 3amenieHud.  [IpumeHenwe.
JdemoncTpaumu. M3rotoBinenue Mopeneil MOJIEKYJ TOMOJIOTOB M H30MepoB. I[lomydenue
aneTuiieHa KapOugHbIM criocoOoMm. B3ammoneicTBue aneruieHa ¢ pacTBOpPOM IepMaHTaHaTa
Kamuss U OpoMHOM Bojol. ['openue anerunena. PasnoxkeHue kaydyka MpH HarpeBaHUU U
UCTIBITAHNE TIPOJIYKTOB Pa3okKeHHUs. 3HAKOMCTBO ¢ 00pa3liaMy Kay4qyKoOB.

IIpakTnyeckas padora Ne 2. [lonyuyeHue sTuiIeHa U U3y4€HHE €ro CBOHCTB.

Tema 4. ApomaTHyecKkue yriieBo0poabl (apeHsl) (2 4)



Apenbl. Ctpoerne OenH3ona. M3omepuss u HOMeHKIATypa. DU3HMYECKHE W XUMUUYECKHE
cBoiicTBa Oen3ona. ['omonoru Oenzona. ['eHeTHueckas CBsI3b apOMATUUYECKUX YTIICBOJOPOIOB C
JIpYTMMHU KJIacCaMH YIJIEBOJOPO/IOB.

JemoncTpanuu. beH3zon kak pactBoputenb, ropeue Oenzosa. OTHouieHue OeH307a K
OpoMHOIi BOZI€ U pacTBOPY NepMaHranara kanusi. OKUCIeHHE TOIyoa.

Tema 5. IlpupoaHbie HCTOYHUKH YIJ1€BOA0POA0B (3 1)

[Tpuponuerit ra3. Hedts u HedrenpomykTtel. Dusumyeckue cBoiicTBa. CriocoObI
nepepadboTKu HEPTH.

JlabopaTopHblie onbIThbl. O3HaKOMIIEHHE C 00pa3liaMu IPOAYKTOB HedTenepepaboTKu.

Paznen 3. KUHCJIOPOJACOAEPKAINME OPTAHUYECKHUE COEJUHEHUA
(12 9)
Tema 6. CiupTthl 1 ¢eHoJIbI (4 4)

OpnoaTtomHble mpeAenbHble cOUpThl. CTpoeHHe MoNeKyn, (YHKIUMOHAIbHAS TpyIIa.
Bonoponnas cBs3b. M3omepus u HomeHkinarypa. CBoiicTBa MeTaHola (3TaHOJNA), IOTyYeHUE U
npuMeHeHrne. @U3N0J0rnYecKoe AeMCTBUE CHUPTOB HA OPTaHU3M YEJIOBEKa.

MHoOroaTomMHbl€ CIUPTHI. DTUICHIIUKOIb, IIuuepruH. CBONCTBA, IPUMEHEHUE.

DeHOIBI. Crtpoenue MOJIEKYJIbI ¢enoua. B3anmuoe BIIMSIHUE aTOMOB
B MOJIGKyJlIe Ha TpuMmepe MoiyieKynbl ¢eHona. CpoiictBa. ToKCHYHOCTH (heHONA W €ro
coequaenuii. Ilpumenenue ¢enoma. ['eneTmyeckass CBsI3b CHOUPTOB H  (eHONAa C
YIJIEBOIOPOAAMH.

JlabopaTopHble onbIThl. B3aumopeiicTBue heHona ¢ OpoMHOI BOJOW U paCTBOPOM THIPOKCHIA
HaTpus. PactBopenue rmmuepuHa B Boje. Peaknus raumuepuHa ¢ rugpokcuaom  menu(Il).
Pacuernbie 3agauu. PacyeTsl 10 XMMHYECKMM YpPaBHEHUSAM IpU YCIOBHUH, YTO OJHO W3
pearupyromux BeecTB JaHO B U30BITKE.

Tema 7. Aiibaernibl, KeTOHbI, KAPOOHOBBIEC KMCJIOTHI (4 1)

Anbaeruasl. Kemonsi. CtpoeHue monekyna. @yHKIMOHaibHas rpynma. M3omepus u
HOMEHKJIaTypa. dopmanberus u areTaabAeTuI; CBOICTBA, MOJTy4YeHUe u
NpUMEHEHUe. Ayemon — npedcmagumeinsb kemonos. [lpumenenue.

OpHococTaBHblE — TpeleibHbIE  KapOOHOBbIE  KUCIOTBL. ~ CTpoeHHME  MOJEKYI.
OyHKIMOHaNbHAs rpynna. M3omepus u HoMeHkiatypa. CBoiicTBa KapOOHOBBIX KHCIOT.
IIpumeHeHue.

Kpartkue cBeseHus o0 HenpenenbHbIX KapOOHOBBIX KUCIOTaX.

['eneTnueckast CBA3b KAapOOHOBBIX KHCIOT C JPYTUMH KIAcCaMH OpraHHUYeCKUX
COCTUHEHUN.

JlaGoparopHble onbIThl. [lonydeHue »sTaHamd OKUCIEHHWEM JTaHoMA. B3aumopeincTBue
MeTaHaJjs (3TaHallsA) C aMMHUAYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpoxcumaa meau(Il).

JemoncTpanuu. PactBopeHne B aleTOHE pa3IMYHBIX  OPraHMYECKHUX  BEIIECTB.
IIpakTnyeckas padora Ne 3. «CBoiicTBa KapOOHOBBIX KHUCIIOT».

Pacuernsble 3amauu. OnpeneneHne MaccoBOW WM OOBEMHOM JONM BbIXOJA MPOJIYKTA
peaKuy OT TEOPETUUECKHA BO3ZMOXKHOTO.

Tema 8. Kupsbl. Yriaesoanl (4 4)
Kupsl. Haxoxnenue B mpupose. Colicta. [Ipumenenue.
Morwwue cpedcmea. Ilpasuna b6ezonacrhozo obpawenus co cpedcmsamu ObIMoOBOU XUMUU.



I'moko3a. Ctpoenne mosiekyibl. CBolcTBa ritoko3bl. [Ipumenenue. Caxaposa. CBoiicTBa,
MIpUMEHEHUE.

KpaxmMan wu uemiono3a— NOpeICTaBUTENM HPUPOAHBIX  mojduMepoB. Peakuus
nonuKoHAeHcauuu. Duznueckne MW XHUMHYECKHE CBoWcTBa. HaxoxneHue B Hpupoze.
IIpumeHeHue.

A1neTaTHOE BOJIOKHO.

JlabopaTopHbie ONbITHI. PACTBOPUMOCTD KHMPOB, JOKA3aTEIbCTBO HX HENPEAEIbHOIO
Xapaxkrepa, OMbUIEHUE KUPOB. CpaBHEHUE CBOMCTB MbLIA U CUHTETHYECKHX MOIOIIMX CPEJACTB.
B3aumopeiicTBue rioko3sl ¢ ruapokcuaoM meau(1l). BzaumoaeicTBue riroko3sl ¢ aMMUAYHBIM
pactBopoMm okcuma cepebpa(l). BzaumoneiictBue caxapo3pl ¢ THAPOKCHIOM  KaJbIIHSL.
B3aumoneiictBue kpaxmana ¢ wogom. [uapomu3 kpaxmana. O3HakoMJIeHHE C oOpasnamu
MPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH.

JleMoHcTpanum. 3HaKOMCTBO € OOpa3laMl MOIOLIUX W YMCTALIMX cpeactB. M3ydenue
MHCTPYKIUHI MO UX COCTaBy U IPUMEHEHUIO

IIpakTuyeckas padora Ne 4. PernieHue 5KCIepUMEHTAIBHBIX 3a/lad Ha MOTy4YeHHE U
pacno3HaBaHNe OPraHMYECKUX BEIIECTB.

Paznen 4. ASOTCOAEP KAIIME OPTAHUYECKHUE COEAJUHEHUS (4 1)

Amunbl. CtpoeHue Mosekyl. AmuHorpynna. Pu3znyeckue U XMMHUYECKHE CBOWCTBA.
AnnnuH. CBOMCTBa, IPUMEHEHHE.

AMHUHOKHCJIOTHI. M3oMepuss 1 HoMmeHkiarypa. CBoiicTBa. AMHMHOKHMCIOTBI — Kak
amQoTepHble oprannyeckue coeaunenus. [Ipumenenue.

JemoncTpanun. OKpacka TKaHW AHWIMHOBBIM KpacurTeneM. JloKa3aTenpCTBO HalIM4uUs
(YHKLIMOHATIBHBIX TPYII B paCTBOPAaX aMUHOKHCIIOT.

Tema 10. beakn (2 4)

beaxkun — npuponnsie nonumepsl. CoctaB U cTpoeHHE. DPU3NYECKHE M XUMHUYECKHE
cBoiictBa. [IpeBpaiieHre 0eIKoB B OpraHu3Me. Y CriexXy B U3y4eHUH U CUHTE3€ OEIKOB.

XuMmusa U 3710poBbe uenoBeka. JlexapcrBa. IIpoGiieMbl, cBs3aHHBIE C TPUMEHEHUEM
JIEKAPCTBEHHBIX IIPENAapaToB.

JemoncTpauumu. [[BeTHpie peakuuu Ha Oenku (OMypeToBass W KCAHTOIPOTEHMHOBAS
peaxium).

OOpa3ipl JeKapCTBEHHBIX MpenaparoB M BUTaMUHOB. OOpa3ibl CpPEeICTB TUTMEHBI U
KOCMETHKHU.

Paznesn 5. BBICOKOMOJIEKYJISAPHBIE COEAUHEHMUS (3 4v)
Tema 11. CunreTudeckue nmojumepsl (3 4)

[ToHsiTe O BBICOKOMOJIEKYJISIPHBIX CO€AMHEHHUAX. llommmepsl, moixydaemble B peakiusx
nonumepuszanuu. Ctpoenue monexyia. [Honmustunen. Iomunponuien. @enongopmanvoecuonsvie
CMOJIbL.

Cunrerndeckue kayuyyku. CTpoeHHe, CBOICTBA, IOJy4EHUE U IPUMEHEHUE.

Cunrernueckue BojokHa. Kanpon. JlaBcas.

JNemoncrpanuu. OOpa3ipl IUIacCTMAacC, CHHTETHUECKUX KaydyKOB M CHHTETHUECKHX
BOJIOKOH.

11 xknace
TEOPETUYECKHE OCHOBBI XUMHU
Tema 1. BaxxkHeil e XUuMHYeCKHe MOHATUA U 3aKOHBI (3 1)



AtoMm. Xumuueckuil syemeHT. WM3otombl. IlpocThle M CIIOXKHBIE BEIIECTBA.
3aKOH COXpaHEHUsI MacChl BEIECTB, 3aKOH COXPAHEHUs U MPEBPAILICHUS SHEPIHUH IpU
XMMUYECKUX pEeaKIMsAX, 3aKOH TIOCTOSHCTBA cOCTaBa. BemiectBa MOJIEKYISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS.
Tema 2. [lepuoanueckuii 3aK0H ¥ NePUOINUYECKAN CHCTEMA
xumMuueckux 3jaeMeHToB . U. MeHae/ieeBa HA OCHOBE
Y4YeHHsI O CTPOEeHNH aTOMOB (4 1)

Amomnvle opbumanu, s-, p-, d- wu f-onexmpownvi. OCOOESHHOCTH pa3MEIICHUS
3JICKTPOHOB 1O OPOUTAISIM B aToOMax MajbIX M OOJBIIMX MEpUOJ0B. CBSA3b NMEPHOIUUYECKOTO
3aKOHA M TEPUOJUYECKONM CHUCTEMBl XHWMHYECKHX JJIEMEHTOB C TEOpUEH CTpOEHUs
aTOMOB. Kopomxuii u OIUHHBLI 8apuanmvl maodIuysl Xumuyeckux snemenmos. Ilonodxcenue 6
nepuooudecKkol cucmeme xumuveckux snemenmos /[. U. Menoeneesa 6odopooa, nanmanoudos,
AKMUHOUOO8 u UCKYCCMBEHHO NOJIYYeHHbIX 971eMEeHmMO8.

BajieHTHOCTB 1 BaJICHTHBIE BO3MO>KHOCTH aTOMOB.
HMemonctpamuu. [ICXD JIMM, Tabauiibl «JIeKTPOHHBIE 000JIOYKH aTOMOB)
Tema 3. Ctpoenue BemecTna (5 4)

Xumudeckasi cBsi3b. loHHas cBsizb. KaTtuonbl u aHvoHbl. KOBaJieHTHass HemNojspHas
cBsa3b. KoBajeHTHast MoOJsipHAas CBSI3b. OJIEKTPOOTPUIATEIHHOCTh. (CTENEeHb OKUCICHUSI.
Meraunueckas cBsizb. BopopomHas  cBsa3b.  [IpOCTpaHCTBEHHOE  CTPOEHUE  MOJIEKYH
HEOPTraHUYECKHUX u OpraHUYEeCKUX BEIIICCTB.
Turbr KPUCTAJUTMYECKUX peIeToK u CBOICTBa BEIIECTB.
[Tpu4yrHBI MHOTOOOPA3Us BELIECTB: H30MEPHsI, TOMOJIOTHSI, AJZIOTPOTIHS, H30TOIIHS.

Jucnepchvie cucmemul. Komnonaasle pPacTBOPBI. 3onu, TEIIN.
JdeMoHcTpanuu. Mosienu  MOHHBIX,  AaTOMHBIX,  MOJIEKYJISIDHBIX U METaJUIMYECKHX
KPUCTAINIMYECKUX pemieTok. OOpasibl MHIIEBBIX, KOCMETHMUYECKHUX, OHONOTHYECKHX U
MEAMIMHCKUX 301ei u reneil. Dpdext Tunnans. Moaenu MoiaeKyl H30MEPOB, TOMOJIOTOB.

Tema 4. Xumnueckue peakuuu (7 1)

Knaccudukanus XuMHUUECKUX peakluii B HEOPraHUYECKOM U OpraHN4eCcKON XUMHUU.

CKOpOCTh peakiiiy, €€ 3aBUCUMOCTb OT pa3inuHbIX (pakTopoB. Karamus u kKaraam3aTopsl.
O6parumocTh peaknuii. XuMuueckoe paBHoBecue. CMelleHHE pPaBHOBECHS TOJ JCUCTBUEM
pa3nuunbix (axtopos. [Ipuniun Jle [llarense. [Ipon3BoACTBO cepHON KHCIOTHI KOHTaKTHBIM
CIocoooM.

DnekTponauTnueckas auccouuanus. CunpHble U cialble 37eKTpoiauThl. Cpena BOAHBIX
pacTBOPOB: KUCIas, HEUTpanbHasi, enodnas. Bogopoausiii mokasatens (pH) pactBopa.

Munpomms OpTaHUYECKUX u HEOPTraHUYECKHUX BCIIIECTB

JdemoHcTpaumnu. Pa3inyHbie TUTIBI XUMHUYECKUX PEAKIHMI, BUICOOIBITHI 0 OPraHUuYECKOM
XUMUH, BUe0puIbM «OCHOBBI MOJICKYIIIPHO- KHUHETUUECKOU TEOPHUM.

JlaboparopHble  ONBITHI. 3aBUCHMOCTh ~ CKOPOCTH  PEAKIIMA OT  KOHIEHTpAIlUH,
TEMIIepaTypbl, MPUPOJBl PpPEArupyroIIUX BeUECTB, Pa3nokeHue MepoKcuaa BOJAOpoAa B
NPUCYTCTBUM KaTaiu3zaTopa. OrmnpeneneHue cpeabl pacTBOpa C IMOMOIIbI YHUBEPCATIbLHOTO
WHJUKATOpAa.

Tema 5. MeTtamnsl (7 4)

[TonoxxeHne MeTauUIOB B TMEPUOJUYECKOM  CHCTEME  XHMHYECKHX  DIJIEMEHTOB
. . Menneneea. OOmue CBOWCTBA METAUIOB. ODJIEKTPOXUMHUYCCKUN PsI  HAIPSHKCHHUIH
MetauioB. OOmme cmocoObl momydeHuss MeTauioB. CIutaBel. DJEKTPOIHM3 PACTBOPOB U
pacriaBoB. [lonsitue o  kopposum  MeTawioB. CmocoObl  3alIMTBl  OT  KOPPO3HH.



O0630p MeTayuioB TIaBHBIX MOArpynn (A-Tpymm) HEepUOAMYECKON CHUCTEMbl XHMHUYECKUX

AJIEMEHTOB.
0O0630p meramuioB mobGouyHbIX noArpynn (b-rpynm) mepuogumueckol CHCTEMbl XMMHUYECKHX
DJIEMEHTOB (menp, IUHK, KeJe30). Oxcuapl Hu TUIPOKCHJIBI METAaJJIOB.

JMemoncTpanun. O3HaKOMIIeHHE C  oOpasllaMd  METAIUIOB HU WX  COCIUHCHUH,
CILIaBbI,B3aUMOJICHCTBUE META/UIOB C KHUCIOPOJOM, KHCJIOTaMH, BOJOW; JOKa3aTeIbCTBO
aM(}OTEepHOCTH ATIOMHHHS M €r0 THAPOKCHAA, 00pa3Ibl MEIH, JKelie3a, XpoMa, UX COSAMHEHUN;
B3aMMOJICCTBUE MEJIU M JKeJie3a C KUCIOPOJIOM; B3aMMOJICHCTBHE MEIH U JKeJie3a C KHCIOTaMu
(cepHas, consHas), MOJYYCHHE THUIPOKCHUIA MEIH, XpOoMa, OKCHIAa MEIW; B3aUMOJCHCTBHE
OKCHJIOB U TUJPOKCHUIIOB METAIIOB ¢ KHCIOTaMHU; J0Ka3aTeIbcTBO aM(OTEPHOCTH COCAMHECHUN
Xpoma (I1I).

Pacyernble 3a1a4u. PacueTsl M0 XMMUYECKUM YPaBHEHUSIM, CBSI3aHHBIE C MACCOBOM J0JIeH
BBIXO0/Ia TIPOJIYKTA PEAKIIUH OT TEOPETUUECKU BO3ZMOXKHOTIO.

Tema 6. Hemerasuinl (9 4)

O0630p cBolicTB HeMeTauioB. OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA THUITMYHBIX
HeMmeTaiuioB. OKCHUIIBI HEMETAJIOB W KHUCJIOPOACOJEpIKaIllUe KHUCIOThl. BomopoaHsbie
COCIMHCHUSI HEMETAIOB. ['eHeTHYecKass CBS3b HEOPTaHMYECKHMX W OPraHMYECKHX BEIIECTB.
briTOBas XuMUYeCcKas rpaMOTHOCTh

JMemoncTpanuu. O06pa3ipl HEMETAJJIOB; MOJACINA KPUCTALIMYECKUX  PEIIETOK, alMasa,
rpadura, moaydeHHEe aMMHaka W XJIOPOBOJOPOJA, PACTBOPEHUE HMX B BOJIE, JTOKA3aTEIbCTBO
KHCJIOTHO-OCHOBHBIX CBOWMCTB ATUX BemiecTB. CoXuraHue yriis MU CEpbl B KHUCJIOPOJE,
orpezieNieHue XUMUYECKUX CBOMCTB MPOAYKTOB CTOPaHHUs, B3aUMOJICIICTBIE KOHII. CEPHOM, KOHIL.
U pa30aBIeHHOM a30THOW KHUCIIOT C MeJIbI0, BUIEOPIIIbM «XHUMHSI BOKPYT HACH.

IIpakTukym. 1. Perenne skcriepiMeHTaNbHBIX 337124 [0 HEOPTraHNYEeCKOH XUMHUU.

2. Perienne skcriepiMeHTaIbHBIX 3a7a4 IO OPraHUYeCKON XUMUU.

3. [lonyuenue, cobupanue 1 pacrio3HaBaHUE ra30B.

TeMaTnuyeckoe NIaHUPOBaAHUE

KonuyecTBo yacos
KonnuectBo
No Paszennt 1o KJjiaccam
4acoB

10 xn 11ka
1 Teopernueckne OCHOBBI OPraHUYECKON XUMHH 3 3
2 YreBoaopoas! 12 12
3 Kucnoponconep:xauue OpraHuy4ecKue 12 12

COETUHEHUS

4 A3oTconepikalie OpraHn4eckie CoeIMHEHNs 4 4
5 BbICOKOMOIIEKYIISIPHBIE COEAMHEHMUS 3 3
1 Teopernueckne OCHOBbI XUMHUU 24 3




Ilepuonuueckuil 3aKOH UM IEPUOJUYECKAs

CUCTeMa XMMHYECKHUX DJIEMEHTOB 4 4
JI. 1. MenneneeBa Ha OCHOBE  y4Y€HUA O

CTPOCHHH aTOMOB

CtpoeHue BemecTra 5 5
XHUMHYECKUE PEAKITUN 7 7
Meraibl 7 7
Hemeranst 9 9
UTOroO: 68 34 34
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