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IosicHuTeALHAS 3alICKA

Cratyc JoKyMeHTa

PaGouas mporpamMma paszpaboTaHa B COOTBETCTBUH OCYJaPCTBCHHOrO CTaHapTa CPEAHEro (MOIHOro) 001ero oopa3oBaHusl.
JlanHas nporpamma opueHTHpoBaHa Ha ydamuxcs 10-11 knaccax u peasin3yercsi Ha OCHOBE CIIECAYIOIIUX JIOKYMEHTOB!

1.
2.
3.

[pumMepHOii TpOrpMMbI o XuMuu (6a30BbIi YpOBEHB)

I'ocynapcTBeHHOTr0 00pa30BaTENHLHOTO CTAHAAPTA.

VYuebHOro miana MyHHIIUIIATEHOTO OIOKETHOTO 00I11e00pa3oBaTeIbHOrO YIpexaeH!s «bopmexnapiacKas cpeqHsist o0meodpa3oBaTenbHas IIKoIa
Kamcko-Y cTpHHCKOTO MyHHAITUTIIANTBHOTO paiioHa PecmryOmuku Tatapctan» Ha 2021-2022 ydebHsrii rog.

ITporpamma feTanu3upyeT U packphlBaeT coAepKaHue CTaHAapTa, OIpeerseT OOLIyI0 CTpaTeruio 00y4eH s, BOCHIUTAHUS U Pa3BUTHS YJAIUXCSl CPEACTBAMU yueOHOro
IpeIMEeTa B COOTBETCTBUH C IIEISIMHU M3ydCHUS XUMUH, KOTOPBIE ONPEENICHb CTAHAAPTOM Ha 0a30BOM YPOBHE.

CTpyKTypa 10KYyMeHTAa

Pabowas nporpaMMa BKIIIOYaeT ceOe CleIyomue pa3aeibl.

1.

agrwN

ITosicHuTenbHAS 3aIKCKa;

Y4eOHO-TeMaTHUECKHIT IUTaH C YKa3aHUEM KOJMYECTBA YaCOB, OTBOJAMMBIX Ha OCBOCHUE KaXKIOW TEMBI,
OcHOBHOE coJiepKaHue;

TpeGoBaHUs K YPOBHIO ITOJITOTOBKH BBHIITYCKHUKOB;

[Ipunoxenus

- YMK.

- KaJIeHIapHOE TUIAHUPOBAHHUE YPOKOB

- KOHTPOJBHO-H3MEPHUTEIHHBIC MAaTEPHAIIBI,

N3yuenune xumuu B 10-11 kiaccax Ha 6a30BOM YPOBHE HANPABJIEHO HA JIOCTUKEHUE CIENYIOIIUX HeJIei:

OCBOCHHUE 3HAHMI O XUMUYECKON COCTABJISIOIIEH €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, BAKHEUIIINX XUMUYECKUX ITOHATUAX, 3aKOHAX U TEOPUSIX;
OBJIaJleHHE YMEHUSIMHM IIPUMEHSTh MOJIy4eHHBIE 3HAHUS JJIs1 OOBSCHEHHS Pa3HOOOPAa3HbIX XMMUYECKUX SBJICHUN M CBOMCTB BEIIECTB, OLEHKH PO XUMHH B
Pa3BUTUHU COBPEMEHHBIX TEXHOJIIOTMI U NIOJYyYEHUU HOBBIX MATEPUAJIOB;

pa3BUTHE II03HABATENLHBIX WHTEPECOB W WHTEUIEKTYAILHBIX CIIOCOOHOCTEH B TMPOIECCE CAMOCTOSTEIBHOTO MPUOOPETEHUs] XUMHUYECKHX 3HAHUH C
WCTIOJIb30BAHUEM Pa3INYHBIX HICTOYHUKOB HH(OpMAIINH, B TOM YKCIIE KOMIIBIOTEPHBIX ;

BOCNIMTaHMe YOEXKIECHHOCTH B MO3UTHBHOW POJIM XUMHH B )KU3HU COBPEMEHHOr0 OOIIECTBa, HEOOXOJUMOCTH XUMUYECKH IPAMOTHOI'O OTHOILLIEHHUS K CBOEMY
3I0POBBIO M OKPYXKAIOIIEH CPELE;

NpUMeHeHUe NMOJTYyYeHHBIX 3HAHMI U YMeHMii U1 0€301acHOr0 HCIOIb30BaHMUS BEILIECTB M MaTEPUAIOB B OBITY, CEIBCKOM XO3S5CTBE U Ha IPOU3BOJICTBE,
peLIeHMs IPAKTUYECKHX 3a/1a4 B TIOBCEIHEBHOM XKU3HH, IPEAYNPEXKACHUS SIBICHUM, HAHOCSIIMX BPE 310POBbI0 YEIOBEKA U OKPYXKAIOIIEH cpelie.



OcHoBHBIE 321241 Kypca!
- HayunTh nHoHMMaTh: MaTepHallbHOE €IMHCTBO BEILECTB MPUPOJIbI, UX T€HETHUECKasl CBSI3b, IPUYMHHO-CIICACTBEHHBIE CBA3H MEXKILy COCTAaBOM, CTPOCHHEM, CBOMCTBAMU U
NPUMEHEHHEM BEIIECTB, TI03HABAEMOCTh BEIIECTB M 3aKOHOMEPHOCTEH NPOTEKaHHUs XMMUYECKUX PEaKLUi, 00BsSCHSIONAs U IPOrHO3UPYIOLIAs POJIb TEOPETHYECKUX 3HAHUMN JIJIs
(haKTHYECKOro MaTepuaja XMMUH JIEMEHTOB;
- HaxoauTb sKonornueckyu Ge3omnacHble criocoObl MPOU3BOJCTBA M OXPAaHBI OKPYKAIOIIEH Cpebl 0 3arpsi3HEHUH.

- 0a3MpoBaTh M3yYEHHE Kypca XUMHHU B COYETAaHUHU HATJISITHOCTH M JIOTHYECKOH CTPOTOCTH;
- OCYIIECTBIISATh WHANBHAYAIbHbBIH MOIXOA K yJaIIIMCS;

- chopMHUPOBATH YCTOWIMBEIN HHTEPEC K IIPEAMETY;

- 00ecieYnTh MPOYHOE M CO3HATEIBHOE OBJIAZCHUE CHUCTEMOW 3HAHUH W YMEHHU.

MecTto mpeaMeTa B 6a3UCHOM y4eOHOM IUIaHE

JlanHas nporpamma paccuntana Ha 70 4acoB auis M3yueHHs Kypca opraHudeckoit xumuu B 10 kiacce 6a3oBoro ypoBHs, 2 yaca B Henemro, 35 ydeOHble Heenu; Ha 68 4coB s
H3yYeHHUS Kypca HeopraHudeckoi xumun B 11 kimacce 6a30BOro ypoBHs, 2 yaca B Hezielio, 34 yueOHbIe HEeIH.

Y4yeOHO-TEMATHYECKHI IIJIAH

10 kinacc
No HazBanwue paznena KomnuuecTso
4acoB K pa6 IPaKT nabop
1 IosTopenue kypca 9 kiacca (5 uaca) 5 1
2 I'nasa 1. [Ipeamer oprannueckoit xumun. Teopus CTPOSHUST OPraHUYECKHX coeuHeHni (3 yaca) 3 1
3 I'nasa 2. YrieBogopoasl ¥ UX IpUpoAHbIe ncTouHuky (15 yacos) 16 1 1 3
4 I'masa 3. Kuciaopo u a3orocoepikainue coeauuerus (26 1acos) 27 2 4 4
5 Inasa 4. Opeanuueckas xumus u obwecmeo (19 uacoe) 19 1 2 3
Bcero 70 5 6 10
11 xnace
Ne HasBanue paznena 4acoB K pa6 MpaKkT
1 IToBTopenue kypca 10 xacca 6 1
2 I'maBa 1. BaxkHelmue XuMudecKre OHATHS U 3aKOHBI 7




3 I'maBa 2. CTpoeHue BeliecTBa 7 1

4 I'maBa 3. XuMu4eckue peakituu 7

5 I'maBa 4. PactBOpHI 7 1
6 I'maBa 5. DieKTpOXUMHUYECKUE PEAKIHH 5 1

7 I'maBa 6. Metauibt 11 1 1
8 I'maBa 7. HemeTasmibt 10 1 1
9 I'maBa 8. XvMus u ®KHU3HB 8

Bcero 68 5 4

OcHoBHOe coepKaHne

Ankansl. Cmpoenue monexynvi Mmemana. I'omonornueckuit psj ankanoB. I'omonoru. Homenknatypa. M3omepus yrieponHoro ckenera. 3aKOHOMEPHOCTH
U3MEHEHHs1 (PU3MIECKUX CBOMCTB. XUMUYECKUE CBOWCTBA (Ha MPHMepe MeTaHa U dTaHa). PeakiMy 3aMelieHHs (raloreHUPOBaHUE), ACTHAPHPOBAHHS KaK CIIOCOOBI
TMOJTy4YCHU A Ba)KHEHIITUX COCI[I/IHCHI/IfI B OPraHM4€CKOM CHHTEC3EC. FopeHMe MCTaHa KaK OIWH M3 OCHOBHBLIX HMCTOYHHUKOB TCILJIa B IMPOMBIIIJICHHOCTH H 6I>ITy.
Haxoxnenue B mpupoze 1 NpuMeHEHHE alIKaHoB. [lousamue 0 yuknoanKkauax.

Ankenbl. Cmpoenue monexyisl smuiena. I'omonorudeckuii psay anxeHoB. Homernxmarypa. M3omepust yriepoaHOro cKenera U MOJM0KEHUS KpaTHOW CBSI3U B
MoJiekyne. XMMHUYecKrne CBOMCTBA (Ha IMpHMepe STHICHA). PeaKlnH NPUCOSUHEHNs (TaJlOTeHUPOBAHUE, 2uOpUposaHie, TUAPATALHS, cUOPOSAIOeHUPOBAHUEe) KAK
cnoco0 mnomydeHus (GYHKIMOHAIBHBIX NPOU3BOIHBIX YIJICBOAZOPONOB, ropeHus. Ilommmepusamusi 3TuiieHa Kak OCHOBHOE HAalpaBJICHHE €ro HCIOJIb30BAHUS.
ITosnmmaTHEH KaK KPYITHOTOHHAXKHBIN POAYKT XMMHUYECKOr0 IIPOU3BOACTBA. [IpuMeHeHne sTuieHa.

Aunkaarensl 1 Kayayku. [ToHsTHE 00 aaKajneHax Kak yriieBoaopoaax ¢ ABYMS IBOWHBIMU CBs3siMu. [lomumepusanus nuBuauiaa (Oyraauena-1,3) kak crmocob
MOJTY4EHHs] CHHTETHUECKOro Kayuyka. HaTtypanbHblil 1 cuHTeTHUECKMI KayuykH. Bynkanuszauus kayqdyka. Pesuna. [IpuMenenue kayuyka v pe3vHbI.

Ankunsl. Cmpoenue monexynvt ayemunena. I'omonorndyeckuit psj ankuHos. HomeHkinatypa. 3omepust yriaepoJHOro ckenera u IMoJI0KeHUs KpaTHOW CBA3U
B MoOJIeKyse. XUMHYeCKne CBoiicTBa (Ha mpUMepe alleTHICHa): Peakluy MPUCOSIUHEH S (FaJOreHUPOBAHUE, 2UOPUPOSaHIe, TUAPATALUS, 2UOPOLAN02EHUPOBAHUE)
Kak croco0 IMMOJIYUCHH TMOJMMEPOB U APYTIUX IOJIE3HBIX NPOAYKTOB. FopeHI/Ie All€TUJICHA KaK UCTOYHHK BBICOKOTCMIICPATYPHOI'O IUIAaMEHU JIsI CBApPKWU U PE3KU
MertaiioB. IIpumenenne anerusieHa.

Apenbl. BeH3onm kak IpeiCTaBUTENb APOMATHUECKUX YIIIEBOJIOPOAOB. Cmpoenue monexkynvl 6Genzona. XUMHUYECKUE CBOMCTBA: PEAKIHU 3aMEIIeHUs
(raJoreHMpoBaHKE) KaK CHOco0 MONYYEeHHs XUMHYECKHX CPEICTB 3alllUThl PACTEHHH, MPUCOCIMHEHHs (TMAPHPOBaHME) KaK J0Ka3aTelbCTBO HEMPEACIBHOrO
xapakrepa Oenzona. Peakuus ropenus. [IpumeHenue 6eHzona.

CHI/IpTBI. KJ’IaCCI/I(bI/IKaHI/IH, HOMCHKJIaTypa, U30MEpUs CIIUMPTOB. MeTtaHON M 3TAaHOJ KakK MMpeACTaBUTEIIN NPCACIBHBIX OJJHOATOMHBIX CIIMPTOB. XuMHUYecKue
CBOICTBa (Ha IpHMeEpe METaHoJa M 3TAHOJIA): B3aUMOJICHCTBUE C HATPUEM KaK CIIOCO0 YCTaHOBJICHHS HAIWYHUS TUAPOKCOTPYIIIBI, PEAKIHs C TaOreHOBOIOPOAAMH
KaK CIoco0 MOIy4YeHHs pacTBOPHUTEINEH, JeTHApaTalis Kak Cliocod MomydeHust dTuiieHa. Peakius ropeHusi: COUpTHI Kak TOIIMBO. [IpuMeHeHr € MeTaHosa U 3TaHoua.
DOU3NONOTNYECKOe HeﬁCTBHe MC€TaHOJIa U 3TaHOJIa Ha OpTraHrU3M Y€JIOBCKA. DTUIEHTIINKOIb U TIIMOEPUH KaK MPEACTABUTEIIN MPEACIbHBIX MHOIOATOMHBIX CIIMPTOB.
KauecTBeHHas pCaKknuAa Ha MHOI'OATOMHBIC CITIMPTHI K €€ IPUMEHCHUEC JIJI paCllO3HaABaAHUA INIMIEPUHA B COCTAaBE KOCMETUUCCKUX CPEACTB. HpaKTI/IT-IeCKOG IIPUMCHCHUEC
STHJICHTJIUKOJIA U TJIULEPHUHA.
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®enoin. Crpoenue Monekynsl GeHona. Bzaumnoe eruanue amomos 6 monexyne genona. Xumuveckue ceoticmea: 3aumooeticmaue ¢ Hampuem, 2UOPOKCUOOM
Hampus, opomom. Ilpumenenue perona.

Anbnerunpl. Metanane (popManbaerun) M dTaHanb (aleranbAeruj) Kak MPEACTaBUTENM TPEACNbHBIX aibJerunoB. KauecTBeHHbIE peakiMud Ha
KapOOHHJIBHYIO TPYIITY (peakius «cepeOpsiHOro 3epKasia», B3auMoiercTue ¢ ruapokcuaom Menu (1) 1 ux npumeHenue st OOHapyKEHUS P eASTbHBIX AJIbICTUI0B
B IIPOMBIIIEHHBIX CTOYHBIX BoAax. TokcuuHOCTh anbaerunos. [Ipumenenne Gopmansaernia u aneraibIeruaa.

KapOoHOBBIE KHCIOTBI. YKCYCHasl KUCJIOTa KaK MPEJCTABUTENb MPEACIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCJIOT. XMMHYECKHE CBOMCTBa (Ha mpuMepe
YKCYCHOMW KHCIIOTBI): PEaKILHH C METAJUITAMH, OCHOBHBIMU OKCHIAMH, OCHOBAaHHSIMU U COJISIMH KaK IMOATBEPKICHUE CXOICTBA C HEOPraHUYECKUMHU KHCIIOTaMu. Peakims
sTepu(UKaLUM KaK CII0co0 MOTy4YeHus CIoXKHbBIX 3¢upoB. IIpumenenne ykcycHoi kuciotsl. [IpeacraBnenne o BEICIIMX KapOOHOBBIX KHCIIOTaX.

Crnoxusie 3¢upsl u sxupbl. CinoxxkHbie 3QUPHI KaK TPOAYKTH B3aUMOACHCTBHS KapOOHOBBIX KUCIOT cO cnupTaMu. [IpumMeHeHne coXHBIX 3(UPOB B MUIICBON
u nappOMEpHOM MPOMBIIIIEHHOCTH. JKHUpPBI Kak ClI0XKHbIE 3(Upbl IMIEPUHA U BHICIIMX KapOOHOBBIX KHCJIOT. PacTuTenbHble M JKUBOTHBIE XKHMPBI, UX COCTaB.
PacnozHaBaHne pacTUTENBHBIX JXUPOB HAa OCHOBaHMM MX HeNpeaenbHOro xapakrepa. IlpumeHeHuwe KUpoB. ['MIponu3 WM OMBUICHHE >KHPOB KakK CHOCO0
HPOMBIIIJICHHOTO MOTYYeHHsI COJIel BBICIINX KapOOHOBBIX KHUCIOT. MBLIA KaK COJM BBICIINX KapOOHOBBIX KUCIOT. MOFOIINE CBOMCTBA MBLIA.

VYrneBonsl. Knaccudukanus yriesogoB. Haxoxxaenue yrieBogoB B npupone. [moko3a kak anpaerugocnupt. bpoxenue rmokossl. Caxaposa. [ uopoaus
caxapo3vl. Kpaxmai 1 1e1o103a Kak OHoJorudeckue mojauMepbl. XUMHYECKHe CBOMCTBA KpaxMaia U LEJUII0NIO3b] (THAPOIN3, KaueCTBEHHAsI Peakiys ¢ HOI0M Ha
KpaxMaj U ee MpUMEHEHHe JUis OOHapY)KEHHsl KpaxMmaia B MpOoAyKTax nurtanus). [IpuMeHeHue u Ouonornveckasl pojib yrieBoioB. [oHsTHE 00 MCKYCCTBEHHBIX
BOJIOKHAaX Ha IIPUMeEpeE alleTaTHOTO BOJIOKHA.

Unentudurkanus opraHMYECKUX COCIUHEHUH. [enemuueckas ceA3b MedHCOy KIAccamu OpeanHuyeckux coeounenuti. THUNBl XUMHUYECKHX peakUuil B
OpraHUYE€CKON XUMUHU.

AmuHOKHCHOTHL U Oenku. CoCTaB M HOMEHKJIATypa. AMUHOKHCIOTH Kak aM(oTepHble opraHuyeckue coeauneHus. Ilentuanas cBsse. buonormueckoe
3Ha4YCHUE O-aMUHOKUCIOT. O01acTH MpUMEHEHUs] aMUHOKHUCIIOT. benkn kak npuponHsie OnononuMepbl. CocTaB U CTpoeHHE OETKOB. XMMUYECKUE CBOWCTBA OEIIKOB!
rugponus, aeHarypanusa. OOHapyxeHue OEIKOB NMPH MOMOILIM KadyeCTBEHHBIX (IBETHBIX) peakuuid. llpeBpamienust GenkoB muimy B opraHu3Me. buonormueckue
(YHKINU OEITKOB.

TeopeTnyeckue 0CHOBbI XUMHMH

Crpoenue BemectBa. CoBpeMeHHasi MOJIENIb CTPOCHHUSI aToMa. JJIEKTpOHHAsh KOHGurypanusi atoMa. OCHOGHOe U 8030YiCOeHHbIE COCMOSHUSL AMOMO8.
Kraccudukanus XMMUYECKUX 3JeMeHTOB (S-, pP-, d-31eMenThi). OCOOEHHOCTH CTPOEHHS SHEPTeTHIECKUX YpOBHEH atoMoB (-31eMenToB. [leproandeckas cuctema
xumuueckux 3nemeHToB .M. MenneneeBa. @usnveckuil cmbici Ilepuoanueckoro 3akona .M. Menneneesa. [IpuunHbl 1 3aKOHOMEPHOCTH MU3MEHEHUSI CBOMCTB
3JEMEHTOB M HUX COEIMHEHUU MO MepuojJaM M TIpynmnaM. ODIEKTPOHHAs NPUPOAa XMUMHUYECKOH CBSI3U. DIJIEKTPOOTPULATEIBHOCTh. BuUABI XMMHUYECKOW CBSA3U
(koBasieHTHAs, HOHHAS, METAJUTMYECKasi, BOJIOPOIHAS) U MEXaHU3MbI €€ 00pa3oBanus. Kpucmaiiuueckue u amopghuvie eewecmasd. Tunvl KpUCMALIUYECKUX PEULEMOK
(amommast, MONEKYIAPHAS, UOHHAS, MEMALIUYECKASL). 3A8UCUMOCIb (PUUYECKUX CBOTICME BeujeCcmEd Om MUnd KPUCMALIUYecKol peuwemku. IIpuauHbl MHOT00Opasust
BEILIECTB.

XuMUYeCKUe peakiuu. |'OMOreHHbIe M TeTeporeHHbie peakiuu. CKOpOCTh PEaKIMU, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX (haKTOPOB: MPUPOJIBI PEarup YIOUHMX
BELIECTB, KOHLICHTPALMU PEarupyroluX BEUIECTB, TEMIIEPATYPhl, IUIOMAAN PEAKIIMOHHON MOBEPXHOCTH, HANWYUS KaTanu3aTopa. Pojib KaTanu3aTtopoB B MPUPOAE U
MPOMBIIIIIEHHOM MTPOM3BOACTBE. OOPaTUMOCTE peakinii. XMMHUIECKO€e PABHOBECHE U €r0 CMEIEHHUE IO IEHCTBIEM Pa3InIHbIX (HaKTOPOB (KOHIIEH TPALIHS PEareHTOB
WM TIPOYKTOB PEAKIIVH, AaBJICHUE, TEMITEPATypa) /Ui CO3/IaHHs ONTUMAIBLHBIX YCIOBUM MPOTEKAHUS XUMUYECKUX TPOIECCOB. Jucnepchuie cucmemvl. I[lonsmue o
Koaouoax (301u, eeau). Memunnvle pacmeopoel. Peakiiun B pacTBOpax 3JIeKTPOIUTOB. pH pacTBopa Kak IMoka3aresib KUCIOTHOCTH cpeibl. [ umpomnu3 coneit. 3HaueHne
THAPOJH3a B OMOIOTMYECKIX OOMEHHBIX TporeccaX. OKUCINTEIbHO-BOCCTAHOBUTENBHEIE PEAKIIUK B IPUPOJIC, TPOU3BOACTBEHHBIX MPOIECCAX U )KU3HE IS TEIbHOCTH
opraau3mMoB. OKHUCITUTETHHO-BOCCTAHOBUTENBHBIE CBOMCTBA MPOCTHIX BEMIECTB — METAUIOB TJIABHBIX U TOOOYHBIX TOATPYIIT (ME/Ih, )KENe30) M HEMETAIIJIOB: BOJOPO/IA,
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KHCJI0poaa, rajJorcHoB, CCpbl, a30Ta, (bocq)opa, yriaepoaa, KpEMHUA. KOppOSI/ISI MCTAJUIOB: BUObI KOPPO3HH, CIIOCOOBI 3alllUTbl MCTAJIJIOB OT KOPPO3UHU. 3]16Kmp0ﬂu3
pacmeopos u pacnjiasos. HpuMeHeHue INIEKMPOIU3A 6 NPOMBIULIEHHOCTIU.

XuMHS U KU3Hb

Hayunbie meronsl mo3Hanus B XuMud. McrouHuku xumudeckod mHpopmanuu. Ilonck nHbopMamuu 1o Ha3BaHHUSIM, HUAECHTU(UKATOPAM, CTPYKTYPHBIM
¢dbopmynam. MoaenrpoBaHrue XUMAYECKUX MTPOIIECCOB U SBICHUN, XUMUYECKUT AHANU3 U CUHMEe3 KaK METOJIbl HAYYHOI'O TIO3HAHMSL.

Xumus 1 310poBbe. JlekapcTBa, pepMeHThl, BUTAMHUHBI, TOPMOHBI, MUHEpajbHbIe BoAblL. IIpo0ieMsl, CBsI3aHHbBIE ¢ MPUMEHEHU EM JIEKaPCTBEHHBIX IPENapaToB.
Bpenubie npuBbIYKy U (HaKTOPbI, pa3pyliaronye 310poBbe (KypeHue, yrnoTpedieHne ankorois, HapkoManus). Paimonansaoe nutanue. [Tuwegvie 0o6asku. OcHogbl
nUWesot XUMUU.

XuMHusI B TIOBCCAHEBHOM JKM3HU. MOIOINE M YUCTAIIE cpeAcTBa. Cpedcmaa 60pbbbl ¢ ObIMOBLIMU HACEKOMBIMU. peneilenmul, uncekmuyuosl. CpeacTsa
JIMYHON TUTHEeHbI U KocMeTHKH. IIpaBuia Oe3omnacHoi paboThl C €AKUMH, TOPIOYUMHU U TOKCHYHBIMU BELIECTBAMH, CPEACTBAMU OBITOBON XHMHUH.

XUMUS U CEeMbCKOE X03SHUCTBO. MUHEpaIbHBIE U OpraHndeckue ynoopenus. CpeacTsa 3amuThl PACTEHUH.

Xwumus ¥ dHepreTuka. [IpupoaHble HCTOYHUKHN YTIAeBO0POA0B. [IpupoaHbIil 1 Oy THRIN HE(PTSIHOM Ta3bl, MX COCTaB M Hcnonb3oBaHue. CoctaB HepTH U ee
nepepaborka. Hedrenpomykrer. OkraHoBoe uwncio OeHsmHa. OxpaHa OKpyKammied cpemsl mpu HedTenmepepaOOTKe W TPAaHCIOPTHPOBKE HEPTEIPOAYKTOB.
ANbTepHATUBHBIE HCTOYHUKHU SHEPTUH.

Xumus B ctpoutenbere. Llement. beron. [Togbop onTUManbHBIX CTPOUTENBHBIX MATEPHAJIOB B TIPAKTHYECKOH ESITEIHHOCTH YElIOBEKA.

XuMHSL U 3KONOrusi. XMMHUYECKOE 3arpsi3sHEHHE OKpYXKarolled cpensl U ero nocineactsus. OxpaHa runpocdepsl, moussl, atMochepsl, Gpuopsl u dayHsl OT
XMMUYECKOI0 3arpsi3HEHNUS.

TPEBOBAHUA K YPOBHIO ITIOJATOTOBKHA BBIITY CKHUKOB.

3HATH/TIOHUMATDH

. saxcHelluue Xumuyeckue NOHAMUA . BELECTBO, XUMUYECKHUI SJIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHbIC aTOMHAs U MOJIEKYJISIPHAS. MAaCChl, MOH, aJJIOTPOITHS,
M30TONBI, XUMHUYECKas CBS3b, 3JEKTPOOTPHUIATENHHOCTh, BAJEHTHOCTh, CTEMEHb OKHUCJIEHHS, MOJb, MOJSpPHas Macca, MOJSpPHBIM 00BeM, BellecTBa
MOJIEKYJIIPHOT'O ¥ HEMOJIEKYJISIPHOTO CTPOEHHS], PAaCTBOPHI, SJIEKTPOIUT U HEINEKTPOIHT, SIEKTPOIUTHIECKAs JUCCOLMAIINSA, OKUCIUTENb 1 BOCCTAHOBHUTEND,
OKHCJICHME M BOCCTAHOBJICHHE, TEIUIOBOW 3(PQeKT peakUuH, CKOPOCTb XUMHUYECKOW DPEaKIHH, KaTaji3, XUMHUYECKOE PaBHOBECHE, YIJIEPOIHBIN CKeleT,
(yHKLIMOHAIBHAS TPYIIA, U30MEPHUs, TOMOJIOTHS;

° OCHOBHbIE 3AKOHbL XUMuUU . COXPAHCHHU MACChl BEIICCTB, IIOCTOSSHCTBA COCTAaBA, HepI/IOIlI/I‘IeCKI/Iﬁ 3aKOH,
o OCHOBHblE meopuu XuUMuu . XUMHYCECKON CBA3H, SHQKTpOHHTH‘IeCKOﬁ Aucconuanuu, CTpoOCHUA OpTraHNUYCCKUX CO€HHHGHHﬁ;
° savicHelluiue eeujecmea u mamepuansl: OCHOBHBIC MCTAJIJIBI M CIJIaBBI, CEPHAasl, COJIsIHAsA, a30THAs M YKCYCHas KMCJIOTHI, IICIO0YH, aMMHAK, MMHECPAJIbHBIC

y1[06peHI/I$I, MCTaH, 3THJICH, allCTHIICH, 6CH30.H, OTaHOJI, JXUPBI, MblJIAa, T'IFOKO34, CaxXapo3a, Kpaxmall, KJI€T4yaTKa, 6en1<y1, HUCKYCCTBCHHBIC U CHUHTCTUYCCKUC
BOJIOKHA, Kay4yKH, IJIaCTMACChI;

yMeThb

. Ha3vl6amb N3yUCHHBIE BEUIECTBA 110 «TPUBHUAIBHONY WM MEXKTyHAPOJHONW HOMEHKJIATYpE;
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onpeOeJmmb: BaJICHTHOCTD U CTCIICHb OKHCJICHUA XUMHUYCCKHUX 3JICMCHTOB, THUIL XHMHUYECKOM CBSI3H B COCAMHCHUAX, 3apdd NMOHA, XapaKTEp CPCAbl B BOAHBIX
pacTBOpax HEOPraHUYCCKUX COCI[PIHCHHFI, OKHUCIIUTEIb U BOCCTAHOBUTECIIb, ITPUHAIJIC)KHOCTh BEHIECTB K PA3JIMYHBIM KJIaCCaM OPraHMYCCKHUX COCﬂHHEHHﬁ;

Xapakmepu3zoeams: 3JICMCHTHI MAJIbIX IEPHUOIOB IO MX MOJ0XKCHHUIO B HepHOHquCKOﬁ CHUCTEMC I[.I/I.MCHILCJ'ICCB&I; O6HII/IC XUMHYCCKHE CBOMCTBA MCT aJ1JIOB,
HEMETAJUIOB, OCHOBHBIX KJIACCOB HCOPIraHMYCCKUX U OPTaHUYCCKUX COCI[PIHCHHﬁ; CTPOCHUE U XUMHUYCCKUE CBOMCTBaA HN3YUYCHHBIX OPIraHUYCCKUX COC,Z[PIHSHPIIZ;

00bACHAMb. 3aBUCHMOCTDb CBOICTB BCHICCTB OT UX COCTaBa U CTPOCHUA; IIPUPOAY XHUMHYCCKOHN CBSI3HU (HOHHOﬁ, KOBaJ’ICHTHOﬁ, MCTaHHH'-ICCKOfI), 3aBHUCUMOCTbD
CKOpOCTH XUMHYCCKOM PCaKIU U MOJIOXKCHUA XUMHUYCCKOI'0 PaBHOBECHUA OT PA3JIMYHBIX q)aKTOpOB;

B8LINOJIHAMb XUMUYECKUIL IKcnepumenm 110 paCrioO3HaBaHHUIO BaYKHEHIITHUX HEOPraHMYCCKHUX U OpraHN4YCCKUX BEIICCTB,

npP0o60OUmMb CAMOCTOSTENHHBINA TONCK XUMUIECKON MHPOPMAIINHY C UCTIONH30BAHUEM PA3ITMIHBIX HICTOYHHUKOB (HAyYHO-TIOMYIAPHBIX U3IaHUH, KOMIIBIOTEPHBIX
0a3 maHHBIX, pecypcoB MHTepHETa); HCITOIh30BaTh KOMIIBIOTEPHBIE TEXHOIOTHH JTIsT 00pabOTKY U Tepeaui XUMHUYECKOH HH(POPMAITUH U e¢ TIPEICTABIICHUS B
pa3IUYHBIX opMax;

HCII0JIB30BATh IPHOOPETEHHbIC 3HAHUS M YMEHHSA B IPAKTHYECKOM AesiTeJIbHOCTH U NMOBCeIHEBHOM MKU3HU JUIS:
O0OBSICHEHUSI XUMHUYECKHX SIBICHHM, IPOUCXOSIINX B IPUPOJIE, OBITY M HA MMPOU3BOJICTBE;

OIIpENENEHNs] BO3MOKHOCTH IPOTEKAHNS XMMHYECKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBUAX U OLIEHKHU MX MOCIEICTBHI;
9KOJIOTHYECKH TPAMOTHOI'O TIOBEAEHUS B OKPYKAIOILEH CPEXE;

OLIEHKM BIIUSHUS XUMHUECKOT0 3arpsi3HEHNSI OKpY>KaroIllel cpe/ibl Ha OpraHU3M YeloBeKa U APYrhe *KUBbIE OPTaHU3MBI;
0e30macHOro o0parieHust ¢ TOPIOYHMHU M TOKCHYHBIMU BELIECTBAMH, JIA00OPaTOPHBIM 000PYAOBaHHEM;

MIPUTOTOBJICHHSI PACTBOPOB 3aJJaHHOW KOHLIEHTPALUH B OBITY M Ha IPOU3BOJICTBE;

KPUTHYIECKOH OLIEHKH TOCTOBEPHOCTU XUMHUYECKON MH(OpMALNH, TOCTYNAIOIIEH U3 Pa3HbIX HCTOYHUKOB.



IPUJIOKEHUE
K padouyeil mporpaMmme mnegarora
3arpyraunoBa /lunypa XaTbinoBu4a
1o y4eOHOMY npeaMery « XuMHus»
(0a3oBBIM YPOBEHD)

B 10 knacce Ha 2022-2023 yueOHBbIii roa



YUYEBHO-METOJUYECKA JIUTEPATYPA

Xumust. 10 kinace: yue6.ams obuieobpasosar. opranusanuu: 6a308siit ypoens /I.E. Pymsuruc, @.I'. ®enbaman. — 6-¢ uzn. —M.: [Ipocsenienue, 2020

KaJ’IGHHapHOG IJIAHUPOBAHUC YPOKOB

Tema Kon- | JlaTta
BO
YPOK | man (bakr
OB
IMoBTopenne kypca 9 kiaacca (5 yaca)
1 Krnaccuukanus XUMIYECKUX peakuu 1
2. OnexTponuTHdecKast Jucconuanys. Jucconuanus KUCIoT, OCHOBaHHH, comei 1
3. Hewmeramer — pacionoxernne B [1C, xummdeckre U GU3NUECKUE CBOICTBA 1
4 Meraiusl - pacrionoxxerue B [1C, xumuueckue u Gpusnueckue cBoiicTBa 1
5. Bxonnasi koHTposbHAas padoTa Nel 1
I'naa 1. Ilpeamer opranuveckoii xumuu. Teopusi CTpoeHUs OpraHnyecKux coenquHenuii (3 yaca)
6. IIpenmer oprannyeckoil xumuu. MecTo 1 poJib OPraHUYECKO XUMUU B CUCTEME HAyK O IIPUPOJIE 1
7. Teopus cTpoeHus opranndeckux coeauneHunii A.M. byriaeposa. CTpykTypHbIe HOPMYJIHL. 1
8. Knaccupukamnus opranmaeckux coennHernid. CTpoeHne atoMa yriepoaa. CocTosHue 3I1eKTpoHOB B aTtoMme. [IpakTuyeckas padora Nel: 1
KauecTBeHHOe onpejesieHHe YIJiepoja, BOAOPOAa U XJ0Pa B OPraHHYeCKHX BellecTBAaX.
I'jaBa 2. YriieBoaopoabl U uX npupoasbie ucrounuku (15 yacos)
9. Ankanbl. CTpoeHue, H30MepHs, HOMEHKIIATYpa DJICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJIbI MeTaHa. SP3-rHOpUAn3anus opouTaei 1
aToMoB yriepofa. ['omonorndeckuii pag u obmas popmyia ankaHoB. CHcTeMaTHdeckas HOMEHKJIaTypa aJIkaHOB M paJukaiioB. MzoMmepus
YTIIEPOJTHOTO CKeNleTa. AJBKIIBHBIN paguKall.
10. W3omepust. Perienue 3a1a4 Ha onpefereHHe H30MEPHH, TOMOJIOTOB ajlkaHOB. HoMEHKIIaTypa ajkaHoB.
11. XUMHYeCKne CBOHCTBA aJIKaHOB: TaJIOT€HUPOBaHKE, JETHPUPOBaHIE, TEPMUUECKOE Pa3JIOKeHNE, KPEKUHT KaK CIIOCOObI ITOTydeHHs BasKHEHIINX 1
COEIMHEHUH B OPraHNYeCKOM CHHTe3€. [ OpeHHe alkaHOB KaK OJIMH U3 OCHOBHBIX HCTOYHHMKOB TEIUIA B POMBIIUIEHHOCTH 1 OBbITY. MI30MepH3anust Kak
CrIoco0 MOJTydeHNUs] BHICOKOCOPTHOTO OeH3MHA. MeXaHN3M peakuny CBOOOAHOpaIuKaIbHOro 3amenienus. [lomydenne ankanos. Peaknust Bropua.
HaxosxneHue B IpupoJie ¥ NPUMEHEHHE alKkaHoB. Peakuun nzomepuszanuu. Peakiun 3aMenenus (ratoreHupoBanue). Peakiuu neruapupoBaHus.
JlaGopaTopHblii onbIT. Nel . M3roToBaeHue Mojeseil yrjieBog0poa0B U HX raJoreHnpou3BOAHBIX
12. Iuknoankansl. CTpoeHHE MOJICKYIT ITUKI0aIKaHOB. O01mas GopMyia nukioankaHoB. HomeHknaTypa nukioankanoB. [lonydenue u pusuueckue 1
CBOWCTBA. 3aKOHOMEPHOCTH U3MEHEHHS (PU3NIECKUX CBOMCTB.
13. HenpenenbHble yrineBomopoabl. AJKEHbI: DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOSHHUE MOJICKYJIBI STHIICHA. SP2-THOpuau3anus opouTaiei aroMmoB 1

yrieposa. Curma - u nm-cBsizu. ['omonorndeckuii psn u oomas gopmyina ankenoB. HomeHknatypa ankeHoB. V3oMepus ajKeHOB: yriepoJHOTO
CKeJIeTa, TIOJIOKEHHUSI KPATHOM CBSI3H, TIPOCTPAHCTBEHHAs (IIMC-TPAHC-H30MEpPHs), MEXKKIIaCCOBas. (DU3MUECKIE CBONCTRA, TIOTyUYCHHE
XUMHIUYECKHE CBOICTBA alKeHOB. Peakinu 31eKTpopMIIBHOTO MIPUCOSTUHEHUS KaK CII0Co0 MomydeHHs ()yHKIIMOHAIBHBIX TPOU3BOIHBIX
yriaeBonopoaoB. [IpaBmio MapKOBHHKOBA, €T0 IEKTPOHHOE 000CHOBaHME. Peakimy okucieHns 1 noinmepu3anun. [lonmstineH kax
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14,

KPYIMTHOTOHHAXHBINA MPOIYKT XUMUUECKOTO MPOU3BOACTBA. [[pOMBINIIICHHBIC U Ta00paTOPHBIC CIIOCOOBI MOMYYeHHUS alKeHOB. [IpaBuiio 3aiinesa.

| IIpumenenne ankenoB. [IpakTuueckas padora Ne2: IToayyeHune ITU/IEHA U ONBITHI ¢ HUMU.
Anxanuensl. Kitaccudukanus ankagueHOB 110 B3aUMHOMY PaCIONI0KEHUIO KPATHBIX CBs3el B MosieKylie. OCOOCHHOCTH 3JIEKTPOHHOTO U
MPOCTPAHCTBEHHOI'O CTPOCHHSI COTPSDKCHHBIX alkaaueHoB. O0mias Gopmyra ankaaneHoB. HoMeHKIATypa 1 u3oMepus alkagucHoB. Ousndeckue
cBoiicTBa ankaaueHoB. [lonydyeHne aakaanueHoB.
XUMHYECKHE CBOUCTBA AJIKAJIMEHOB: PEaKIUK IPUCOEIMHEH NS (THIPUPOBaHUE, TAIOTeHNPOBaHKE), FropeHns U monumepusaiuu. Brnag C.B. JleGenesa
B ITOJIy9E€HUE CHHTETHICCKOTO Kaydyka. Bynkanmsanus kaydyka. Pesuna. MHOrooOpasue BUIOB CHHTETHIECKHX KayIyKOB, X CBOICTBA U

| IpUMEHEHHE.

15. AJIKMHBI. DIIEKTPOHHOE M ITPOCTPAHCTBEHHOE CTPOSHHUE MOJICKYJIBI alleTHIIeHa. SP-THOpHUar3anus opouTanei atoMoB yriepona. ['omonorudeckuii psg | 1
u obmas Gpopmyna ankuHoB. HomeHkmatypa. M3oMepus: yriepogHOro CKeneTa, MOJ0KEeHU KPaTHOU CBsI3U, MEeKKIaccoBas. duznyeckue cBOCTBa
ankuHoB. [lomyuenue
XuMuvecKkue CBONCTBA aJTKUHOB: PEAKIUH MPUCOCTUHECHHUS KaK CIIOCO0 MOJTyYeHHS MOJUMEPOB U APYTHX TOJIC3HBIX MPOIYKTOB. Peakiuu 3amMerieHus.
I'opeHne anernieHa Kak HCTOYHUK BBICOKOTEMITEPATYPHOT'O ITaMEHH JJIsl CBApKU M Pe3KH MeTayuloB. [loyueHne aneTnieHa mupoiu3oM MeTaHa u
KapOHUIHBIM METOIOM.

[TpuMeHeHune aleTniieHa Ha OCHOBE CBOMCTB

16. O600I1eHre U CHCTEMATH3AIMs 3HAHUH 110 TeMaM: HempeneapHble YrIeBOI0POIbI

17. ApoMaTHyeckue yriieBoJopo/ sl Wiy apeHsl. CTpoeHre MoseKyiibl OeH3oi1a. du3nueckre CBOMCTBA U CIIOCOObI MOTYIEHHS apEHOB. 1
HUctopus otkpeiTist 6erzona. CoBpeMeHHbBIE IPEICTaBICHHS 00 3JIEKTPOHHOM H POCTPaHCTBEHHOM CTPOSHHH OeH3o01a. M30Mepus 1 HOMEHKIAaTypa
roMoiioros oenzona. O6mas hopmyia apeHoB. IlomydeHue OeH3o0a.

XuUMHYECKHE CBOMCTBA GCH30JIa: PEaKIiK SJIEKTPOPHILHOTO 3aMellieH s (HUTPOBaHKe, raJIOTCHUPOBAHUE) KaK CIIOCO0 MOMYUCHUST XMMHUYCCKHX
CPEJICTB 3aIUThl PACTECHHI; MPUCOSANHEHNUS (THAPUPOBAHKE, TAIOTCeHUPOBAHKE) KaK J0KA3aTeNbCTBO HEMPEACIBHOrO XapakTepa OeHnsona. Peakiust
TOpeHHSI.

18. Pemrenne pacueTHBIX 3a7a4 Ha HAXOXKJICHHE MOJICKYIIPHOM (hopMyIIBl OPraHUIECKOTo COSAMHEHUS 110 Macce IPOAYKTOB CTOpaHUs 1

19. Pemnrenne pacueTHBIX 3a7ad Ha HAXOXKJICHUE MOJICKYIIPHOM (hOpMYIIBI BEIIECTBA IO €r0 OTHOCHTENFHON INTOTHOCTH M MacCOBOM JI0JIe DIIEMEHTOB B 1
COEJIMHEHUSIX

20. [IpupoaHbIe HCTOYHUKH YriIeBOmOpo1oB. [IpupoaHbIil n nomyTHRIA HeTsIHOM ra3sl. XUMHUS U SHepreTuka. [IpupoaHble HCTOYHUKH YTICBOJOPOIOB. 1
[puponHbIil 1 TOMYTHBIN He(TSHOW Ta3hl, HX COCTAB U HCIONb30BaHue. JIabopaTopHbIii onbiT Ne:2 O0Hapy:KeHHe HeNpeAeIbHBIX COeINHEHMIT B
JKHAKAX He()TEMPOAYKTAX H PACTHUTEILHOM MacJie.

21. Hedtp u ciocobs! ee nepepabotku. Cocta Hedtu u ee nepepadborka. Hedrempoaykrel. OxTanoBoe uncio Oexsuna. OxpaHna okpyxaromieii cpeast mpu | 1
HedTenepepaboTKe U TPAHCIIOPTHPOBKE HEPTENPOAYKTOB. AJbTEepHATHBHBIE HCTOUHUKH dHeprud. JladopaTopuslii onbiT. Ne 3 3HaKOMCTBO ¢
o0pa3uaMu NPUPOIHLIX YIJIEBOJAOPOAOB H NMPOAYKTAMH HX nepepadorku (padora ¢ KOMJIEKIUSIMH)

22. KaMeHHBIH yroJib U ee mepepadoTKa 1

23. O00011IeHNEe ¥ CHCTEMATHU3ALMS 3HAHUHI 110 TeMe « YT1eBo1opoasr». IToAroToBKa K KOHTPOJILHOM padoTe 1

24. KonTtpoJabHas padora Ne 2 YriieBoaopoabl 1

I'nasa 3. Kucnopood u azomocooepicawue coedunenun (26 uacoe)

25. OpnHoatomHbIe criupThl. Kimaccudukanms, HOMEHKIaTypa ciupToB. ['oMonorundeckuii psix 1 odmiast popmysia mpeaebHBIX OJHOATOMHBIX CITHPTOB. 1

N3zomepns. duznyeckue CBOHCTBA NpelelIbHBIX OHOATOMHBIX CIIUPTOB. BoopoaHas cBs3b MEX/Iy MOJIEKYJIaMH U €€ BIIMsSIHUE Ha Qu3nueckue
cBolicTBa criupToB. [lomydeHne sTaHoNa: peakuusi OPOXKEHUS TIIOKO3bI, TUAPATALNS STHICHA. XUMHUECKHE CBONCTBA: B3aUMOJICHCTBHE C HATPHEM Kak
C1oco0 yCTaHOBIICHUS HAJIMYMUS THIPOKCOTPYIIIBI, C FaJIO€HOBOIOPOIaMH KakK CIIoco0 MOJTy4eHHUs pacTBOPUTENIECH, BHYTPH- M MEKMOJIEKYIsIpHast
neruapaTanus. Peakuus ropeHus: COupTH Kak ToIuuBo. [IprMeHeHne aTaHoIa Ha OCHOBE CBOMCTB. [IpuMeHeHne MeTaHoa ¥ 3TaHoa.

Du3noIOrNIecKoe ACMCTBHE METAHOJIA M ITaHOJIa Ha OpraHu3M 4YCJIOBCKA.
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26.

MmuoroatoMmusie CIIUPTHI. DTUIICHIIUKOJIb U TJIMOEPUH KaK NPEACTABUTCIIN NPEACIbHBIX MHOI'OATOMHBIX CIIMPTOB. KauectBennas peaKkuud
Ha MHOI'OATOMHBIC CIIUPTHI U €€ IMMPUMCHCHUE JId PACIIO3HABaHUA INTUIICPHUHA B COCTABE KOCMECTUYCCKUX CPCACTB. HpaKTI/I‘{eCKOC
IMPUMCHCHUC DTUJICHIJIMKOJIA U I'NTMICPHHA. .JIaﬁopaTopm,n?i onbIT Ne4 KauecTBeHHBIE PCAKIIUM HA MHOTI0OATOMHBIC CIIMPTHI.

27. CrpoeHue MOJICKyIbI eHoa. B3anMHoe BIusHIE aTOMOB B MoJieKyie (heHoia. Dusudeckue cBoiicTBa eHona. XMMUYECKUAE CBONCTBA (PeaKkinu
C HaTpHeM, THIPOKCHAOM HaTpus, Opomom). [Tonyuenue denona. [Ipumenenne genoa.
28. AJBICTHIBL: TIONYYCHUE, KiacCupUKaIus, u3oMepusi, HoMeHkIaTypa. CTpoeHHe MOJICKYJT U (PH3HYECKHE CBOWMCTBA

29.

Anpperunpl. Knaccudukanus ansaernnos. CTpoeHHE MPeNeNbHBIX aTbACTHAOB. DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHUE KapOOHMILHON
rpynmnsl. ['omonornueckuit psig, obuias GopMyia, HOMEHKIATypa U H30MEpHs MPEEIbHBIX aubAeruioB. Pu3ndeckue CBOHCTBA MPEEIbHBIX
aNbJeruaoB. XMMUYECKUE CBOHCTBA MPeebHBIX ajlbJIeTHIOB: THAPUPOBAaHNE, KaUeCTBEHHBIE PEaKIMU Ha KapOOHWIBHYIO TPYNITY (peaKiys
«cepeOpsTHOTO 3epKajay», B3aumonencTeue ¢ ruapokcuaom meau (1)) u ux npumeneHue asst OOHAPYKEHHUS MPEACTbHBIX AJTBACTHIOB B
HPOMBIIUICHHBIX CTOYHBIX BOzax. I10Iy4eHne IpeaeibHBIX albAeTHI0OB: OKICICHHIE CIIMPTOB, THAPATALKs aneTuieHa (peakuus Kydeposa).

| TokcmuHOCTB anpaerunoB. [Ipumenenne anpaernaoB JlabopaTopHselii onbIT Ne5 KayecTBeHHBbIE peaKIIMU HA aJIbJAerUABbI.

Ketownsl, kinaccudukanms, ctpoeHre, HOMEHKIIATypa, CBOWCTBA. AIIETOH KaK IPeICTaBUTENb KeTOHOB. CTpOCHHE MOJIEKYJIbI alleTOHA.
Oco0eHHOCTH peakIny OKUCICHU aneToHa. [IpumeHeHne aneToHa.

30.

O0006111eHKEe 3HAHUH 110 TEMaM. OJHOATOMHBIC U MHOTOATOMHBIE CIIUPThI. DEeHOJIBI. AJIbAETHABI M KETOHEI

31.

KapOoHOBBIE KHCIIOTHI: KilaccU(HKalys, HOMeHKIaTypa. CTpoeHUe MpeIeIbHBIX 0OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. DJIEKTPOHHOE U
NPOCTPAHCTBEHHOE CTPOCHUE KapOOKCHIBLHO Ipynmbl. ['oMonorndeckuii psin u oduast hopmysa MpeAenbHbBIX 0JJHOOCHOBHBIX KapOOHOBBIX
kucnoT. dusuueckue cBoiictra. IlonyueHne npeaeabHbIX 0JHOOCHOBHBIX KapOOHOBBIX KHCIIOT: OKHCIICHHUE alIKaHOB, aJIKCHOB, IEPBUYHBIX
CIHPTOB, aJibACTHAOB. BaxkHeiimie npencTaButenn KapOOHOBBIX KHCIOT: MypaBbHHAs, YKCYCHast U OeH30itHas1. [IpuMeHeHne KapOOHOBBIX KUCIIOT.

32.

XI/IMI/I‘IGCKHG CBOﬁCTBa Hpe):[eJ'H)HI)IX OJHOOCHOBHBIX Kap6OHOBI>IX KHUCJIOT (peaKum/I C METajlliaMi, OCHOBHBIMU OKCHJaMH, OCHOBAHUAMHU U COJ'I)IMI/I)
KaK HOJATBEP)KJICHUE CXOJCTBA C HEOPraHMYECKUMH KHUCIOoTaMu. Peakuust aTepupukanny u ee o0paTuMocTb. Briusinue 3amecturesei B
YTICBOJIOPOTHOM paJHKaIe Ha CHITy KapOOHOBBIX KHCIOT. OCOOCHHOCTH XUMHUICCKUX CBOMCTB MypaBbHHOM KHCIOTH. [IpakTHYeckas padora
Ne3: mojiyueHue M CBOHCTBA KapOOHOBBIX KHCJIOT.

33.

Croxuble 3GUpbL: TIoNydeHue, pusndeckue cBoricTBa. CTpoeHnEe 1 HOMEHKIIATYpa CIOXKHBIX 3(HPOB. MexKiaccoBas H30Mepusi ¢
KapOOHOBBIMH KHcsIoTaMu. OOpaTUMOCTb peakiuu 3Tepudukanuy. [IpuMeHeHre CII0XKHBIX 3()UPOB B NHIIEBOU U NapproMepHOU

34.

JKupsl kak ciokHbIE YQHUPHI TNIMIEPHHA W BBICUIMX KapOOHOBBIX KHCIIOT. PacTuTeNbHbIE M KHMBOTHBIE XHpbI, X cocTaB. du3nueckue cBoiicTBa
KHUPOB. XUMHYECKHE CBOWCTBA )KUPOB: THAPUPOBAHUE, OKUCICHHE. [ MAPOIN3 MM OMBUIEHHE KHPOB KaK COCOO MPOMBIIIJICHHOTO TIOJTyIEeHUS COJIeH
BBICIIMX KapOOHOBBIX KHCIOT. [IprMeHeHue knupoB. MpuId Kak cOM BBICIINX KapOOHOBBIX KHCIOT. Moroliye cBOMcTBa MBLIA.

35.

O6o00meHne u cucteMaTusays 3HaHui o reme «KapooHnossie kuciaoTsl. CinoxxHele 2¢upsl. JXKupsl. IlpakTuyeckas padora Ned:
PemeHne 3xcepUMEHTATBHBIX 32124 HA PACIO3HABAHHE OPTAHNYECKUX BelIeCTB.

36.

YraeBobl, MX COCTaB U KilaccuduKaiys. 3HaueHne yriieBoJOB B IPUPOAE U KHU3HU uyelioBeka. Du3nueckre CBOWCTBA U HAXOKACHHUE YTIIEBOIOB
B ipupoze. Monocaxapuasl. I'ekcossl. [oko3a n gppykrosza. ['roko3a Kak aapJeruJocnupT. XMMHUUECKHE CBOICTBA IIIOKO3bI: allMJINPOBAHHE,
IKWINPOBAaHHUE, CIIMPTOBOE U MOJIOYHOKHCIIOE OpoxkeHHe. [lomydenne riaroko3sl. PpyKTo3a Kak H30Mep TITHOKO3BI.

37.

Hucaxapuapl 1 nonucaxapuapl. Kpaxmai u nesutono3a Kak OMoJIOrnueckre moauMepbl. XUMHYECKHe CBOCTBa KpaxMmara (ruapoius,
KaueCTBEHHAs PEaKIMs ¢ HOJIOM Ha KpaxMmal U ee MPUMEHEHHUe JUIsl OOHApYKEHHs KpaxMaia B IpoAyKTax mutanus). JlaGopaTopHblii onbiT Ne6
KayecTBeHHbIe peaKkIlUM HAa KpaxmaJ.

38.

Pu6o3a n nezoxcupudoza. XMMHUUECKHE CBOMCTBA IEIITIOJIO3BI: THAPOIN3, 00pa30BaHKE CIIOKHBIX 3(hupoB. [IprMeHeHne u Onoaorndeckas
poib yrieBogoB. OKHUCIICHNE YTIICBOIOB — HCTOYHHUK SHEPTHH KUBBIX OpraHn3MOB. [IoHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha IPUMeEpe
alleTaTHOI'O BOJIOKHA.

39.

O06001IEHNE ¥ CHCTEMATHA3AIMS 3HAHUN 10 TEME « YTIIEBOILI»

40.

KontpoJbnas padora Ne 3 Ciupthl. PeHombl. Anbaeruasl, KeToHbl. KapGoHoBbIe KHCI0ThI. YTJIeBOAbI.
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41.

42,

43.

AMUHBL CTPOCHHUE, HOMCHKIIATYpa, MoJdy4YcHHe. [lepBUYHbIC, BTOPUYHBIC, TPETHIHBIC aMHUHBL. KilaccuduKanus aMHHOB 110 TUITY YTIICBOJIOPOIHOTO

| pammKaa M Yucily aMHHOTPYIII B MOJIEKYJIe. DIEKTPOHHOE U MIPOCTPAHCTBEHHOE CTPOCHHE NPEAeIbHBIX aMHHOB. @u3ndeckre CBOHCTBA aMUHOB.
XuMuueckue cBoiicTBa aMiHOB. [[pUMeHeHue anuHa Ha OCHOBE CBOMCTB. AMUHBI KaK OPTraHMYECKHUE OCHOBAHUS: PEAKIIMU C BOJIOH, KUCIOTaMMU.
Peaxkiust ropeHus. AHWIMH KaK MPECTaBUTENh ApOMATHIECKUX aMUHOB. CTpoeHue aHWInHA. [IpUYuHBI OCIa0JieHHsI OCHOBHBIX CBOWICTB aHHUJIMHA B
CpaBHEHHUHM C aMHHAMU MPENIEILHOTO Psiia. XMMUYECKUE CBOMCTBA aHUIIMHA: B3aUMOJICHCTBUE ¢ KHCIOTaMU, OpOMHOM BOJIOH, okucieHue. [lonyueHue
aMHMHOB aJIKWJINPOBAaHUEM aMMHUAKa U BOCCTAHOBJIEHUEM HUTPONPOU3BOAHBIX YIiieBonopoAoB. Peakius 3ununa. [I[pumeHeHre aM1HOB B

| hapManeBTHYECKON IPOMBIIIJICHHOCTH. AHWIMH KaK ChIPbE JJIsl IIPOU3BOJICTBA AaHMIMHOBBIX Kpacutreneil. CHHTE3bI HA OCHOBE aHUJIMHA.
AMHHOKHUCIIOTBI: COCTaB M CTPOSHUE MOJICKYJI, HOMEHKJIATypa 1 MOoJdydeHHe. [ OMOIOTHIECKUH PsT IPEISIbHBIX aMHHOKHUCIIOT. M3oMepus
MpeJIeTbHBIX aMUHOKUCIOT. PU3nvecKkue CBONCTBA MPe/IeIbHBIX AMUHOKUCIIOT. AMUHOKHUCIIOTHI Kak aM(oTepHbIe opranndeckue coeauaeHus. CHHTe3

| menTuaoB. [lenTuanas cBs3b. bruonornyeckoe 3HaYeHUE 0.-aMUHOKUCIOT. O0JIacTH MPUMEHEHNS] aMUHOKHUCIIOT.

| 44. | Benxu. benku xak npupoxarsie 6nomonumepsl. CoctaB U cTpoeHne 0eakoB. OCHOBHBIE AMHHOKHCIIOTHI, 00pa3yromue OenK. . 1
45, XuMHYeCKHEe CBOUCTBA OENKOB: THAPOIIU3, ICHATYpaIlns, KaueCTBeHHbIE ([[BETHBIE) peakiuu Ha Oenku. [IpeBpaiieHust GeJIKOB MUIIU B OPraHU3ME.
Buonorunueckue GpyHKIHH 0eMKOB. JJOCTIKEHHS B U3yYCHUH CTPOCHHUS U CHHTE3a OenkoB. JIabopaTopHbIii onbIT Ne7 KauecTBeHHBbIE peaKIuu HA
Oesikm
46. HyxenHoBBIE KUCTOTHI. A30TCOACpIKAIIKE TETEPOIMKIHISCKHAE COSTUHEHS. [TMppo u MUPUINH: JIEKTPOHHOE CTPOCHHE, apOMAaTHICCKUI XapakTep, | 1
pa3auuue B MPOSIBJICHUM OCHOBHBIX CBOWCTB. HyKJI€eHHOBBIC KHCIOTHI: COCTAaB U cTpoeHue. CTpoeHue HYKIeOoTHI0B. COCTaB HYKIICHHOBBIX KHUCIOT
(IHK, PHK). PoJib HyKJI€HMHOBBIX KHCJIOT B )KU3HEAECITEILHOCTH OPraHU3MOB.
47. O000IIIeHNEe U CUCTEMATH3AIMs 3HAHUH TI0 TeMaM « YTJIEBOJABI» « A30TCOACpIKAIINE OPTaHNIECKHE COCTMHEHUS 1
48. l'eHeTHYECKas CBA3h MEXK]TY KJIaCCAMHU OPraHUICCKUX COCTMHEHUI 1
49. Pemenne 3a1au «I eHeTHUYECKAs CBA3h MEXKTY KJIACCAaMU OPTaHUYECKUX COCTMHEHUIT» 1
50. IIpaxkTHyeckas padora 5 .MaeHTrndukanms OpraHuueCcKuX COeINHEHHH 1
51. KonTpoJabHas padora 4. YriieBoasl. A30TcoepsKalllie OpraHu4YeCKHue COCOUHCHUS 1
I'nasa 4. Opzanuueckan xumun u oomwecmeo (19 uacos)
52. buorexHonorus. ['ennas nmxeHepus. Knetounast nmkeHepust. KiioHupoBanue 1
53. Kiaccugukanus moimMepoB. VIcKycCTBEHHBIE TTOJTUMEPHI.
54, CHHTETHYIECCKUE TIOJTMMEPBI. 1
55. IMpakTHyeckas padora Ne6 PacmozHoBaHue ImjiacTMacc M BOJIOKOH
56. JlaGopaTopHblii onbIT Ne8: «3HAKOMCTBO ¢ 00pa3uaMHM ILIACTMACC, BOJIOKOH, M Kay4yKoB (patoTa ¢ KOJJIEKIIHSIMH) 1
57. DepMeHTHI: Kiaccu(UKaIHs 1
58. BuramuHbl BojtopacTBOpHMEBIE B )KHPOPACTBOPUMBIC BUTAMHUHBI 1
59. T'opMOHBI 1
60. Xumus u 3m0poBke. JlekapeTBa, pepMeHTHI, BUTAMUHBI, TOPMOHBI, MUHEpalbHBIE BOABI. [IpoOiaeMbl, cBS3aHHBIC C IPUMEHEHHEM JICKapCTBEHHBIX 1
npenaparoB. BpeiHbie MPUBBIYKY U (PAKTOPBI, Pa3pyIIAOIIKe 3J0pOBbe (KypEHUE, YIIOTPEOIECHHE aIKOroJisl, HAPKOMAaHus). PallHOHAaIbHOE TIHTAHHE.
Tuwesvie 0obasku. Ocrosbl NUWEBOT XUMUU.
JlagopaTopHblii onbIT Ne9 3HAKOMCTBO ¢ 00pa3MAMH JIEKAPCTBEHHLIX NPENAPATOB B I0MAIHEH MeTUIIMHCKOI anTevKe.
61. O06o0mIIcHNE ¥ CUCTEMATHU3AIMS 3HAHUH 110 TeMY: «YTIIEBOJIOPOIbI: AJIKAHBI, AIKCHBI, AJIKaTUCHBI, AJIKHHBI 1
62. O0o0uIeHrE ¥ cHCTeMaTH3aIus 3HaHUHU 110 TeMy: «Kucaopoaocoaepkanie oprannaeckue coeinHeHns» CIUPTHI, alibIeTH b, KETOHBI 1
63. O06001IeHHEe ¥ CHCTEMATH3AIHs 3HAHUH 110 Temy «Kucaopomgocoaepkaiiine OpraHnuecKue COeANHEHMsSI: KapOOHOBBIE KUCJIOTHI, JKUPBI, CII0KHBIC
3hUpBI»
64. O00011IeHNE M CHCTEMATH3AIMs] 3HAHUH 110 TeMY: « Y TJICBObI» 1
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IIpumeuanue:

65. O060011eHNE ¥ CHCTEMATH3aLMs] 3HAHUH 10 TeMy: «A30TOCO/IepKallie OPraHUYECKHE COSIMHEHHS) 1

66. Pemienne pacyeTHbIX 33124 Ha HAXOXK/ICHUE MOJIEKYJISIPHOH ()OPMYJIbl OPraHUYECKOTO COSANHEHNUS 1

67. HTorosasi KOHTpPOJILHAas padora 3a Kypc 10 kiaace 1

68. XuMHs B TIOBCEAHEBHOM U3HU. Motomre U yucTsamue cpeactsa. [IpaBmia 6e3onacHoi paboTHI CO cpeacTBaMu OBITOBOH XuMuH. JlaGopaTopHbIii 1
onbIT NelO 3HaKOMCTBO ¢ 06pa3aMM MOIOLIMX M YHCTSIIMX cpeAcTB. M3yyeHune MHCTPYKIMIA 110 MX COCTABY M MPUMEHEHHIO.

| 69. XUMUYECKUE MPOLECCHI B )KUBBIX OpraHu3Max. bHolornuecky akTUBHBIC BELIECTRA. 1

70. XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpebl ¥ €ro MOCIECTBHUS. 1
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INPUJIOKEHUE
K padoueil mporpaMmMe mneaarora
3arpyraunoBa /lunypa XaTbinoBu4a
1o y4eOHOMY npeaMery « XuMHUs»
(0a3oBbIil YPOBEHD)

B 11 knacce Ha 2021-2022 yyeOHbIi roa
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YYEBHO-METOJAUYECKA JIUTEPATYPA

Xumust. 11 knace: yue6.ams1 obmeobpasoBar. opranusanun: 6a308siit ypoensb /I.E. Pymutuc, ©.I'. ®enpaman. — 7-¢ usn. —M.: [Ipocsenienue, 2021

KanennapHoe miiaHupoBaHUE YpPOKOB

Tema Kon- | Jlata
BO
YPOK | myan bakt
OB
IMosTopenne kypca 10 kiacca (6 yacos)
1. «YTIeBoIopobl: AJKaHbI, AJTKCHBI, AJIKaTUCHBI, aJTKIHEI 1 5\09
2. «Kucnoponocoaepskanye opranndeckie coetnHeHus» CIHPTHI, aJIbACTUABI, KETOHBI 1 8\09
3. «Kucmopogocoaepxaniyue opraHiIecKie COeIMHEHNS: KapOOHOBBIE KHUCIIOTHI, JKUPHI, CI0KHBIC Y(PUPBD» 1 12\09
4, «A30TOCOIepKAIINE OPTAHNICCKIE COCIMHCHUS» 1 15\09
5. Pemenune pacueTHbIX 3a/1a4 Ha HAXOXKJICHUE MOJIEKYJISIPHON (OPMYJIbl OPraHMYECKOr0 COSANHEHUS 1 19\09
6. Bxonnasi konTposibHasi padora Nel 1 22\09
I'naBa 1. BaskHelinmme XxuMu4ecKre NOHSATHSA W 32aKOHBI
7. Xumndeckuit anement. Hykmuapl. Vzoronsl. Ctpoenne BeniectBa. CoBpeMeHHasi MOJIENb CTPOCHUS aToMa. DJISKTPOHHAsI KOH(UTYpalus aToma. 1 26\09
8. 3aKOHBI COXpaHEHS MACCHI M SHEPTUN B XUMHUH. 1 29\09
9. ITepnoanyeckuii 3akoH. PactpenienieHne 31eKTPOHOB B aTOMaX 3JIEMEHTOB MaJbIX MEPUOR0B. OCHOGHOE U 8030YHCcOeHHble COCIMOAHUS AMOMOB. 1 3\10
Kiaccudukanms XUMHIECKHX JIEMEHTOB (S-, P-, d-31eMeHThI).
10. PacripesiesieHne 3JIEKTPOHOB B aTOMax 00IbIINX epro10B. OCOOCHHOCTH CTPOSHHUS FHEPTeTHYECKUX YPOBHEN aTOMOB 0-31€MEHTOB. 1 6\10
11. ITonoxenne B IICXD Bogoposaa, TaHTAaHOHMIOB, AaKTUHOMI0B MICKYCCTBEHHO ITOJYYCHHBIX 3JIeMeHTOB. [lepronndeckas cucreMa XUMHUECKUX 1 10\10
anemeHToB J[.J1. MenneneeBa. @usnueckuii cmeic llepuonuueckoro 3akona .M. Menneneesa. IIpuunHbl 1 3aKOHOMEPHOCTH U3MEHEHUSI CBOKCTB
9JIEMEHTOB M UX COCMHEHHH 110 MIEPUOJaM U IPyIIIam.
12. BaneHTHOCTh 1 BaJICHTHbIE BO3MOXKHOCTH aTOMOB 1 13\10
13. O06o0maron it ypok mo rinase 1. 1 17\10
I'naBa 2. CTpoeHue BelecTBa
14. OCHOBHBIE BH/IBI XUMHYECKON CBA3H. DJIEKTPOHHAS NPUPOA XUMUYECKOH CBSI3U. DIIEKTPOOTPUIATEIHHOCTh. IOHHAS M KOBaJIEHTHAS CBS3b, 1 20\10
MEXaHHU3MBI X 00pa30BaHus.
15. CocTtaBieHHE 3JEKTPOHHBIX (POPMYIT BEMIECTB C KOBAJICHTHON CBSI3BIO 1 24\10
16. Merammmdeckas cBsa3b. BogopoaHas cBs3b. MexaHH3MBI MX 00pa3oBaHUs. 1 27\10
17. [TpocTpaHCTBEHHOE CTPOEHUE MOJIEKYII. 1 31\10
18. Crpoenue kpuctaiuioB. Kpucrannudaeckue perietku. Kpucmannuueckue u amopghuvie sewgecmea. Tunvl Kpucmaniuyeckux pewemox (amomuas, 1 10\11
MONEKYNAPHASL, UOHHAS, MEMATIUYECKAs). 3a6UCUMOCTb (PUSUYECKUX CBOUCME 6eujecmea on MUna KpUCmaiiuiecKoil peuemxi.
19. [Ipraunab MHOTOOOpa3Ms BEIIECTB 1 14\11
20. Koutposbnas padora Ne2 mo temam «BaskHeiilnne XuMHYeCKHe MOHATHS U 3aKOHBI», «CTpoeHHEe BelIeCTBa» 1 17\11

I'naBa 3. Xumu4yeckne peakun
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21. Knaccudukanus XUMUYECKUX PEaKIUi: 10 H3MCHEHUIO CTCIICHH OKHCJICHUS, 110 YUCIY U COCTABY MCXOHBIX U 00PA3YIOIIUXCS BEIICCTB. 1 21\11
OKHUCITUTENHHO-BOCCTAHOBUTEIILHBIC PEAKIMH B IPUPOJIE, POU3BOJACTBEHHBIX MPOIECCAX U KHU3HEICATEIIEHOCTH OpraHu3MoB. OKUCIUTEIHHO-
BOCCTAHOBHUTEJIbHBIE CBOWCTBA MPOCTHIX BEIECTB — METAJIOB TJIABHBIX U MOOOYHBIX MOATPYII (ME/Ib, KEIIE30) U HEMETAIJIOB: BOAOPO/Ia, KUCIOPO/Ia,
raJloreHoB, cephl, a30Ta, Gocdopa, yriepoja, KPEMHHUS.
22. Knaccudukaiiys XMMUUECKUX PEaKIUi: IO TEIIOBOMY 3G (EKTy, MO MpU3HaKy o0paTuMocTH. OOpaTUMOCTh PEaKIIHii. 1 24\11
23. CKOpOCTh XMMHUYECKHX peaKIiuii. [ OMOreHHbIC U reTepOoreHHbIe peaknui. CKOPOCTh PEaKIIMH, €€ 3aBUCUMOCTh OT Pa3IMYHbBIX ()aKTOPOB: PHUPOIBI 1 28\11
pearupyroIux BEIIECTB, KOHIICHTPAIMH PEarupyoNIuX BEN[ECTB, TEMIIEPATYPHI, TUIOMIAIN PEAKIIHOHHON MOBEPXHOCTH, HAJTUYHUS KaTaJIU3aTopa.
24. Pemenne 3ana4 mo reMe: «CKOPOCTh XUMHUYECKHX PEAKITHU» 1 112
| 25. Karanus. Poip katanu3aTopoB B PUPO/JIEC U MPOMBIIIIICHHOM MPOU3BOJICTBE. 1 5\12
26. XUMUYECKOE PABHOBECUE U €T0 CMEIEHHE TTO/T IEHCTBUEM Pa3IHUYHbBIX (haKTOPOB (KOHIICHTPAI[MS PEAreHTOB MITK MPOJYKTOB PEAKIIUH, JIaBJICHHE, 1 8\12
TEeMIIEpaTypa) AJIs CO3TaHHs ONTHMAJIbHBIX YCAOBHHA MPOTEKAHMS XUMHUYECKHX MPOLIECCOB. ] ]
| 27. VYpok-000011eHHE 110 TeME K XUMUYCCKHUE PCaKIUI» 1 12\12
I'naa 4. PacTBopbI
28. JlucnepcHble cucteMbl. [lonamue o koanouoax (3oau, 2enu). Mcmunnvie pacmeopel. 1 15\12
29. CrocoObl BeIpaXKEHHs KOHIIEHTPAIIMH PacTBOPOB 1 19\12
30. Pemienue 3a7a4 Ha IPUTOTOBJIECHHE PACTBOPA ONPEACIEHHON MOJIIPHOI KOHIIEHTPAIMU 1 22\12
31. IIpakTuueckast padora Nel IIpuroroBjieHne pacTBopa ¢ 3aJaHHOH MOJISIPHOH KOHIIEHTpaIM e 1 26\12
32. DneKTpoIUTHYeCKas Jucconualis. BomopoaHbiii okas3arens. Peakiiuu B pacTBOpax 3JICKTPOIUTOB. pH pacTBOpa Kak MoKa3aTellb KUCIOTHOCTH 1 12\01
CpebI.
33. Peaknuy nonHOro oOMeHa 1 16\01
34. T'uaponan3 opraHMYeCKUX U HEOPTaHHMYECKUX COeIUHEHMM. [ napoau3 coneii. 3HaueHre ruApoan3a B OMOJIOrHYECKUX OOMEHHBIX MPOIeccaXx. 1 19\01
I'naBa 5. DyiekTpoOXUMHUYECKHE PeaAKIIUU
35. XHUMHAYECKHE UCTOUHUKH TOKa 1 23\01
36. Psiyt cTaHmapTHRIX 3JEKTPOAHBIX MOTSHIIMAIOB 1 26\01
37. Kopposus MeTauioB U ee npeaynpexaeane Kopposns MeTauioB: BUJIBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIOB OT KOPPO3HH. 1 30\01
38. DIIEKTPOIU3. DIeKMpPoau3 pacmeopos u pacniasos. llpumenenue 21eKmpoau3a 8 npOMbUIEHHOCTIU. 1 2\02
39. HTorosasi KOHTpPOJILHAs pagora Ne3 mo riasam 3,4,5. 1 6\02
I'aaBa 6. MeTaJutbl
40. OO61mas XxapakTepUCTHKA METAIIJIOB 1 9\02
41. 00630p METAUNTMIECKHUX DJIEMEHTOB A-TpyIIl 1 13\02
42. OO6muii 0030p METAUTMYECKUX 3JIEMEHTOB b-rpynn 1 16\02
43, Mens 1 20\02
44, Huak 1 27\02
45, TuTaH U XpoM 1 2\03
46. Kene3o, HUKeIb, IIaTHHA 1 6\03
47. CrutaBel METAJIOB 1 9\03
48. OKcHIBl ¥ THAPOKCHIBI METAJIIOB 1 13\03
49. IMpakTuyeckas padora Ne2 Pemenne JxkcnepuMeHTAJIBHBIX 3a/1a4 N0 TeMe «MeTa/Ib» 1 16\03
50. KonTpoabsHas paota Ne4 mo teme «MeTa/Lib» 1 20\03

I'maBa 7. HemeTa bl
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51. 0030p HEMETAIIIOB 1 3\04
52. CBoiicTBa U MPUMCHCHHUE BAXKHCHUIIIMX HEMETAIUIOB: YTIepo M KpeMHUH — HemeTauisl |V A-rpymiel, a30T U ¢pocdop —HemeTauibl VA-rpyImbl. 1 6\04
53. CBoiicTBa U MPUMCHEHHUE BAXKHCHUIIIMX HEMETAIUIOB: KUCIOPO ucepa — HemeTautbl VIA-rpymmsl, dTop u xa0p — Hemetamwisl VII-rpymmer. 1 10\04
54. OO11ast XxapaKTEpPUCTHKA OKCHJIOB HEMETAJLIOB M KHCJIOPOI0COACPIKAIIMX KHUCIOT 1 13\04
55. OKuCANTENbHBIE CBOMCTBA A30THOW U CEPHOM KHCIIOT 1 17\04
56. CepHasi KUCJIOTa M a30THasl KUCIOThL. VX mpuMeHeHue. 1 20\04
57. BoaopoaHbie coeiMHEHUs] HEMETAJIIOB 1 24\04
58. I'eneTnyeckasi CBA3b HEOPTAaHUUYECKUX U OPTaHMYECKHUX BEIIECTB 1 27\04
59. IIpakTnyeckas pa6ora Ne3. Penenne sxcnepuMeHTAIBHBIX 32124 10 Teme «HemeTramisn 1 4\-5
60. KoutpoasHas pagoTa Ne 5 mo Teme «HemeTasibn 1 8\05
I'naBa 8. Xumus W KU3Hb

61. HayuHnbie MeTO/bI TO3HAHMS B XUMHU. VICTOUHHKN XUMU4ecKoi nHpopMarun. [Tonck nHMOpMAIUK 0 HA3BaHUIM, HACHTH(UKATOpaM, CTPYKTYpHBIM | 1 11\05

¢dopmynam. MonenupoBaHie XUMHYECKUX NPOLECCOB U SBICHUH, XUMUYECKUL AHANU3 U CUHMEe3 KaK METOJIbl HAYYHOTO MO3HAHMUSI.

XUMUs B IPOMBINUICHHOCTH. [IpUHIUITBI MPOMBIIIJIEHHOTO IPOU3BO/ICTBA. XUMHUS B cTpouTeibeTBe. Llement. beron. [Tondop ontumanbHbIX

CTPOUTENBHBIX MAaTEPUAJIOB B MPAKTHYECKOH JISSITENbHOCTH YEJI0BEKa.
62. XUMHUKO-TEXHOJIOTMYECKHE MPHUHIHUIIBI MPOMBIIIJIEHHOTO MOJTY4YeHHs MeTauioB. [Ipou3BoCTBO YyryHa. 1 18\05
63. ITpou3BOACTBO CTAJH 1 22\05
64. Xumus B ObITy. XUMHS B TOBCETHEBHON JKM3HH. Moromye 1 yucTsnme cpeactsa. Cpedcmea 60pbobl ¢ ObImOGbIMU HACEKOMBIMU. pENneieHmbl, 1 25\05

uncekmuyuovl. CpeAcTBa JTMYHON TUTUEHBI U KOCMETHKH. [IpaBuia 6e30macHoO# paboThl ¢ €AKMMHU, TOPIOYMMHU M TOKCHYHBIMH BEIIECTBAMH,

CpeAcTBaMHU OBITOBOH XUMUH.
65. XuMudeckast MpOMBIIUICHHOCTh M OKpYJKaloIas cpefia. XUMHUS U DKOJIOTHsI. X MIMUYECKOe 3arpsi3HEHNE OKPYIKAIOIIEeH Cpelbl U ero MOCJIeICTBHS. 1

Oxpana rugpocdepsl, mo4Bbl, aTMochepbl, GIopsl U (hayHbl OT XUMHUUECKOTO 3arpsi3HEHUsL.
66. XuMHUs U CeIbCKOE X0351MCTBO. MUHEpaIbHbIC M OpraHruecKue ynoopenus. CpeacTBa 3aliuThl paCTCHUH. 1
67. O6o0maronnii ypok 1o riraBaM: «CTpoeHue BenecTBay, K XUMHIECKHE peaknum», «PacTBopsI». 1
68. O06001IeHNE YPOK 110 TIIaBaM: «DJIEKTPOXHUMUYECKHE peakum», «MeTamie», «HeMeTambn. 1

IIpumeuanue:
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