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IHosicHuTEeILHAA 3aIIHCKA

B HacTosIee BpeMsi onpeneneHHbIN Pl pa3IeNioB MIKOIFHOW MPOrpaMMbl OPTaHUYECKOW XUMHH
paccMaTpuBaeTcss B paMKaxX IMIKOJBHON TporpaMMbl BeCbMa IMOBEPXHOCTHO M JIaXKE€ B paMKax
yriayOJeHHOr0 M3y4yeHUs NpeaMeTa HeIOoCTaTodHo. B  pesyinpTaTe y IIKOJIBHUKOB BO3HUKAIOT
MMOBEPXHOCTHBIE, a TOPOIl U HEBEPHBIE MPEJCTABICHUS B 00JACTH MHOTHUX T€M, OCOOCHHO OpraHMYecKOin
XUMHH.

Opranudeckas XWMHS 3aHHMAaeT Ba)KHOE MECTO B EJIWHOM TOCYJIapCTBEHHOM »JK3aMEHE, B
3aJjaHUSIX HUTOTOBOM arrecranuu. [losToMy cTapiine MIKOJbHUKH, BHIOpABIINE €CTECTBEHHOHAYYHYIO
CHEIMAN3alUI0 WU TPUHSBIIUE penieHne caaBath EI'D mo xuMun HEo0XoauMo mpopaboTaTh JaHHBIN
KypC B JIOTIOJIHEHHE K CTAHJAaPTHON IPOrpaMMe XUMUU.

[Tporpamma paccumntana s ydanmxes 10 knacco, 68 yacoB 1o 2 yaca B HEIETIO.

BocnurarenbHblid MOTEHIMAI TPEAMETA « X UMM

VY4eOHblil npeamMer «XUMHs» U3y4yaeTcs Ha YPOBHE CPEIHEro oouiero oOpa3oBaHusl B KayecTBE
obs3aTenpHOTO Mpeameta B 10-11-x kimaccax.

Peanu3amust BOCIUTATENFHOTO MOTEHIIMANIA YPOKOB TIpeaMeTa « XuMus» (YpOUHOU AeITeNTbHOCTH,
ayJTUTOPHBIX 3aHATHI B paMKax MaKCUMAIIbHO JIOMTYCTUMOM YyIeOHOM HArpy3KH) MPeIyCMaTPUBACT:

—dopMupoBaHUe y OOYYarOIIMXCS POCCHUUCKUX TPATUIIMOHHBIX JTyXOBHO-HPAaBCTBEHHBIX U
COLIMOKYJIBTYPHBIX I[EHHOCTEH, POCCHUUCKOTO HMCTOPHYECKOTO CO3HAHWUS Ha OCHOBE HCTOPUYECKOTO
MPOCBEIICHHS; IMOAOOP COOTBETCTBYIONIETO COJICPKAHHS YPOKOB, 3aJlaHUH, BCIIOMOTATEIBHBIX
MaTepuaoB, MPOOIEMHBIX CUTYalUl Ui 00CyKIeHUM;

—JIEMOHCTpAIUsl  O0y4JaromMMcs TPUMEPOB  OTBETCTBEHHOTO, TPAXKIAHCKOTO  ITOBEACHWS,
MIPOSIBJICHUST YEJIOBEKOTIOOUS W JTOOPOCEPACYHOCTH, 4Yepe3 MOoJ00p COOTBETCTBYIOIIMX MPOOIEMHBIX
CUTYyaIui A7si OOCYKACHUS,

—TPUBJICUYCHHEC BHUMAaHUS OOYYAIOIIUXCS K IIEHHOCTHOMY acCIeKTy HW3y4aeMbIX SIBIICHUU H
COOBITUH, WHUIMUPOBAHHWE OOCYKIEHHH, BBICKA3bIBAHUNM CBOErO0 MHEHHUS, BBIPAOOTKH CBOETO
JTUYHOCTHOTO OTHOIICHHSI K M3yYaeMbIM COOBITUSIM, SIBICHUSM, JTUIAM;

—TPUMCHEHUE WHTEPAKTHBHBIX (HOpPM y4eOHOH pabOThl - MHTEIUICKTYyaIbHBIX, CTUMYJIUPYIOIINX
MO3HABATENBHYI0 MOTUBAIIUIO, UTPOBBIX METOJIUK, TUCKYCCHH, NAIOIUX BO3MOKHOCTh IPUOOPECTH OTIBIT
BEJICHUS KOHCTPYKTHUBHOTO JAHMAJIOra; TPYNIOBOW pabOTHI, KOTOpas YYUT CTPOUTH OTHOIICHUS W
JICMCTBOBATh B KOMaHJIe, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIILICHUS;

—no0yKIeHne 00yJaronxcs co0t01aTh HOPMBI TTOBEACHHUS, TpaBuiia OOIIEHUS CO CBEpCTHUKAMU
U TeIarornyeckuMu pabOTHUKAMH, COOTBETCTBYIOIIME YKIIAay oO0IIeoOpa30BaTeNbHON OpraHM3alny,
YCTaHOBJICHUE U TIOJIICPKKY JOOpoKeIaTenbHOM aTMochepsr;

—OpraHM3anys HACTaBHUYECTBA MOTHUBUPOBAHHBIX U JPYAUPOBAHHBIX OOYYAIOMIMXCS HAaJ
HEYCIICBAOIIUMY OJHOKJIACCHUKAaMH, B TOM YHCIIE C OCOOBIMH 0Opa3oBaTCIILHBIMH TOTPEOHOCTSIMH,
JIAIOIIEro 00y4aroIUMCs COIIMATbHO 3HAUMMBIHM ONBIT COTPYTHUYECTBA U B3aMMHOM TTOMOIIIH;

—VHUIMHPOBAHKE U MOJICP’KKA UCCIENOBATEIBCKON NeATENILHOCTH 00yUYaONIUX s, TNIAHUPOBAHNE
Y BBITMIOJTHCHHUE WHIAWBUAYATBHBIX U TPYIIIOBBIX MPOSKTOB BOCIIUTATEIFHON HATIPABICHHOCTH.

ean Kkypca:

VYrinyOneHue ¥ cO3/aHUE YCIOBHI A pacIIMpeHHs] U CHUCTeMaTH3aluy 3HaHWM ydalluxcsl o
CTPOEHHHU U CBOMCTBaX OPraHMYECKUX BEHIECTB U MX COEAMHEHUH, YTO IMO3BOJUT IMOBBICUTH YPOBEHBb
YCBOEHHUS y4allUMKCSI OCHOB OPTaHUYECKOW XUMMUH.

3agaum kypca:
1. KoHKpeTHu3upoBaTh U PaCIIMPUTh 3HAHUSA O CTPOCHUU M CBOMCTBAX OPraHUYECKUX BEIIECTB U
UX COCTUHCHMUIA;
2. BwisaiBuTH cBOeoOpa3We OpPraHWYECKUX BEIIECTB, pPa3BUTh MOHATHE 00 OCOOCHHOCTSAX
M3MEHEHUS UX CBOICTB;

3. Pa3BuTh 3HaHUS YYalIMXCS O CTPOCHUU M XMMUYECKOH CBS3H, NOHSATHS U 3aKOHBI U3 O0JIACTH

teopuu bytiepoa A.M., Teopun pa3auyHbIX TUIIOB U MEXaHU3MOB PEAKIM OPraHUYECKON XUMUU;



4. CoBepiieHCTBOBaTh 00IIey4eOHbIE yYMEHHS M HaBBIKM YyYalluXcsl B TIpOllecce aHalv3a
JUTEPATYpHBIX  UCTOYHUKOB,  TOJATOTOBKM  TEOPETHUECKHUX  COOOIIEHUM,  OpraHu3aius
CaMOCTOSITENIbHOW pabOThl yJalIuXcs, HAIPaBICHHONW HA MCCIEIOBAaHHUE MOCTABJICHHBIX Iepe] HUMHU
npo0Jem;

5. PazBuBaTh yMEHHMS ¥ HaBBIKM OKCIEPUMEHTUPOBAHHS (COCTaBJICHHE IUJIaHA OIIBITOB,
OCYILIECTBIICHHE XUMUYECKUX peaKiuii, HGopMyTHupoBaHHE BHIBOJIOB).

[Tporpamma npetaraercs uist ydanxcst 10 kiaccoB u paccunTtana Ha 68 gacoB (2 4ac B HEACIIO

B TEUEHHUE TOJ1A)
Ha npoTsbkeHMM W3y4eHHMs BCEro Kypca MpPeIyCMOTPEHO BBIMOJIHEHUE IIKOJIbHUKAMHU
XHUMHYECKOTO SKCIIEPUMEHTA.



2. Copep:kaHue H3y4aeMoro Kypca

2.1 YuyeOHO-TeMAaTH4YeCKH i IVIAH

Pabovast mporpamMmMa cocTaBiieHa ¢ yIETOM H3YYCHU XHMHH B 00beMe 2 Yaca B HEJEITO
(2uac -34 venenn=68 yacos).

Ha3BaHue TeMbl Bcero yacos
(Nen/m)

1.IToBTOpEeHNEe OCHOBHBIX BONMPOCOB Kypca HEOPraHu4yecKoil XuMuu 2
2. BBeieHne B OPraHn4ecKy0 XHMHIO 4

Teopusi XUMUYECKOTO CTPOCHHUSI OPTAaHUYECKUX COEANHEHUN. 4

DJeKTpOHHAs MPUPOJA XUMHUICCKHUX CBS3EH.

3. YrueBoaopoabl 18
AJIKaHBI 6
HenpenensHble yTiaeBOgOpOabL: 8
Ankensl. JIueHbI. AJTKHHBI
Benzou u ero romosiorn 4
4. CoeanHeHus1, coep:Kaliue aTOMbI KHCJIOPOA, a30Ta U APYTrUX 36
3J1€MEeHTOB
CrupTsl (as1korosn). eHombl. 9
Anppaerunpl. Ketonsl. KapOoHOBBIE KHCITOTHI 8
IpocTtsie 3dupbl. CioxHbIe 3DUPHI HEOPTAHUYCCKUX M OPraHUIECKHUX 5
KHUCJIOT. JKupbl.

VrneBoasl 6
A3zoTCoaepKaIiue OpraHMIecKie COSMHEHMUS: HUTPOCOSANHEH S, aMHIHEI, 8
AHWINH, aMUHOKUCIOTHI . [lentuasl. benku. HyknenHoBbIE KUCTIOTHI.

5. Xumusa BMC 4
BricokomonekynsapHsle coenuHeHus: cuaTeTndeckne BMC u nmonnmepHsie 4
MaTepHAJIBI
6. O0001IeHrE 0 KYPCY 4
O60011eHNe 3HAHUH 110 KYPCY OpraHMYeCKONH XUMHH. 4

Hroro 68




2.2 Conepaxanne Kypca

Tema Ne 1. [IoBTOpeHHE OCHOBHBIX BOIIPOCOB HEOPraHMYeCKOi XumMuH (2 4aca)

OCHOBHBIE TOHATHS M 3aKOHBI XMMHH. CTpOGHHE W CBOMCTBA HEOPTaHWYECKUX BEIIECTB. 3aKOHOMEPHOCTH
MPOTEKaHNS XUMUYECKUX PEaKIHil.

Yuawgueca oonscnvt ymemns:

- peath TUIOBbIE U KOMOMHUPOBAHHBIC 33aJa4l, UCIIONb3Ys TCOPETUUECKUE 3HAHMS 110 HEOPTaHUYECKOH XUMHUH
(XMMHUYecKye CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX COSANHEHUH, paccTaHOBKA KO3()(DUIINEHTOB METOIOM
ANIEKTPOHHOTO OanaHca);

- UCTIOJIb30BaTh pacyeTHble (POPMYJIbI IIPH PELICHHMH KOMOMHUPOBAHHBIX U TUIIOBBIX 33/1a4.

|I. BBeneHue B Oprannveckyio XuMuio

Tema Ne 2. Teopusi XMMHYECKOr0 CTPOCHHS OPraHMYeCKHX COeAMHEHHMIl. DJIEKTPOHHAs NpPHPOAA
XHMHYECKHUX CBsi3eil (4 4acoB)

Opranuyeckasi XUMHSI — XUMHS COeIMHEHHH yriepoaa. PocT 4nciia M3BECTHBIX OPraHMYECKHX BemecTB B XIX—
XX cronerusx. Cdepa HHTEpECOB OPraHMYECKON XUMHUH KaK HAYKH.

Yraepoansiii ckener. Pagukan. @ynknuonanbHas rpynna. Teopusi cTpoeHHsi OPraHMYeCKHX COEIHMHCHMIT
A.M.bytnepoBa. Pazsurne Teopum XMMHYEcKOro cTpocHHs B XX B. Ha OCHOBE JJICKTPOHHOW TEOPWUH CTPOCHHS aTroMa.
CoBpeMeHHbII onucaTeIbHBIN annapar Teopur. Bupl GopMyir: sMOupHYecKue, CTPyKTyPHBIE, 3J€KTPOHHEIE.

KauecTBeHHBIN cOCTaB OpraHMYecknx coequHeHHH. CTpOoeHHE aTOMOB YIJIEPOZAa, BOAOPOIA, KHCIOpPOAA, a30Ta.
BanenTHOCTB aTOMOB yriIepoza. SIBieHus BO3OYKICHUS U THOPUAN3AIY aToMa yriepoja. Tunsl THOpUAN3auy SMEKTPOHHBIX
opOuTaeii aToMOB yriepoa: Sp°,Sp?, Sp; 0- 1 M-CBSI3U, MX CPABHUTEIbHAS XapakTepucTHKa. CTPOEHHE MOJIEKYII C OIMHAPHBIMH
CBsI35IMHU (HA ITpUMeEpe MeTaHa), IBOMHBIMHU (Ha MPUMEpEe TUIIEHA), TPOWHBIME (Ha TIPUMEpE alleTHIIEHA).

CrocoOHOCTb aTOMOB yTyIepoia 00pa3oBbIBATh JIMHEHHBIE U 3aMKHYThIE LIUKJIbI. OTPOMHOE Pa3HOOOpa3nue OPraHUueCKUX
coeuHeHUH. CTPYKTYpHasi U IPOCTPAHCTBEHHAs] H30MepHsl.

Krnaccudukanus coeqHeHHIt 10 CTPYKTYpE YITIEPOAHOro CKefeTa: anudarnieckue, aluuKINIecKUue, apoMaTHYeCKue,
rerepouykiayeckre. Kiaccngukamys opraHMuecKux coeAnHeHui no (yHKUMoHaimbHOW Tpymie. [Ipumeps! coeanHeHuid
Bcex Ki1accoB. I'oMos10ru ¥ rOMOJIOTHYeCKHUI PsIA.

Tunel cBsi3eil B MOJIEKY/1aX OPraHNYECKHX BEIIECTB H cI0oco0bI MX paspbiBa. KoBaneHTHbI XapakTep cBs3eil B
MOJIEKyJlaX OpraHWM4YecKuX coeanHeHWH. Ilomspu3amys KOBAIEGHTHBIX CBSA3EH B MOJICKYJaX OpPTaHWYECKHX COCIMHEHHH.
B3anmHoe BiMsHIE aTOMOB B MOJIEKYJIaX OpraHMYEeCKUX BemecTB. KpaTHble CBSI3M B OPraHNYECKUX COCANHEHHSIX.

Tunsl peakuuii B oprannyeckoil xumuu. MoHHbI ¥ pagukaibHbIi MexaHu3Mbl peakumii. Kiaccuduxauus
XHMHYeCKUX peaKkuuil. BimistHue xapakrepa cBs3HM Ha XUMIYECKHE CBOMCTBA COSTMHEHHI; CTIOCOOHOCTh K PEaKIN 3aMEIICHHS
METaHa; 3T€Ha M 3THHA — K peakiuu nprucoeanaeHus. Hanbonee obmune 0coOeHHOCTH NPOTEKaHNS XUMUUECKUX PEAKIINA MEXITy
OpraHUYECKUMH COEANHECHUSIMHU.

B3armoo0ycI0BIeHHOCTD COCTaBa, CTPOESHHS M CBOMCTB OPTAaHUUECKHX COETIMHEHHIM.

Pacuemnvie 3adauu. HaxoxpeHue MOJCKYJIAPHON (OpMyNbl BEmECTBA B ra3000pa3HOM COCTOSHHHU IO
HU3BCCTHBIM MAaCCOBBIM JOJAM DJJCMCHTa B BCIICCTBC. KonnyecTBeHHBIM aHalIn3 OPraHUYCCKUX BCIICCTB. BBIBO)]
OIMIIUPUYECKHUX, MOJIEKYJIAPHBIX CTPYKTYPHBIX (HOPMYJI.

Tpebosanusn K ypoenio no02omoseKu

Yuawuecs oonscnot 3namo:

- OTIpe/ICJICHUE OPTAaHMYCCKON XUMHUH, TIPOU3BOIHBIX, YTIICBOIOPOIOB;

- COCTaB OPTaHUYCCKUX COCIMHEHUH U MX OCOOCHHOCTH;

- OCHOBHBIE MMOJIOXKEHHSI TEOPUH OpTraHu4YecKkoro crpoenust A.M. Bytieposa.

- TAIlBl PA3BUTHS OPraHHYECKON XUMUH.

- MPEANOCHUTKH BO3HUKHOBEHUSI TCOPHHU, 3HAUCHHE TCOPUH JIJIsl PA3BUTHUSI OPraHUYECKONU XUMUHU.

- OMIPE/ICTICHUS «BAJICHTHOCTDY, «CTETICHb OKUCICHUS.

- OMPE/ICTICHUS G-CBSI3H U TT-CBSI3H.

- aTOMBI WJIHM TPYMIBI aTOMOB OOJAJAIONIMX 3JIEKTPOHOIOHOPHBIMH WIIM 3JIEKTPOHOAKIECITOPHBIMH CBOHCTBaAMH,
MPpOBOAUTH MEXKIY HUMU CPABHEHUE OTHOCHUTCIIBHO ME3OMEPHOTO U UHAYKTHBHOT'O Bd)d)eKTOB.

= OMPCACIICHUA XapaKTEPUCTUK CBA3U: TJIMHBI, DHCPI'UH, MMOJIAPHU3YEMOCTH, HANIPABJICHHOCTH, HACBIIIACMOCTH.

- OTIpe/ICIICHNS] MOHO- M TeTepO(yHKIIMOHAIBHBIX COSANHCHHH.

- OMpe/IeJICHUE XUMHUCCKON PeaKInu.

Yuawueca oonacnot ymems:

- O0OBACHSATH BUTATUCTUICCKYIO TCOPHIO U €€ HECOCTOSATCIBHOCTD.

-00BSCHATH MPUYNHY YETHIPEXBAIICHTHOCTH YTJICPOa B OPTAaHIMUYCCKIX COCTUHCHHUSX.

- 00BACHSTH BO30YKICHHOE CTPOCHUE aTOMa yIJepoja, U300paxaTh U OOBSACHATH MPUYNHY PaBHO3ZHAYHOCTH BCEX
CBs3eil yriiepo/ia B OPraHuueCKUX COCIMHCHUSX.

- MUCATh HIMITUPUYUECKUE, ITEKTPOHHBIC, CTPYKTYPHBIC COKPAIIICHHBIC H Pa3BEPHYTHIC POPMYJIBL.

- MOSICHSATH HAa TMPHUMEPaX OCHOBHBIC TIOJNIOKEHUS, B TOM 4YHCIIE B3aUMHOE BIIMSHHE aTOMOB B MOJEKYJax
OpPraHUYeCKUX COCTUHEHHN.



- KIacCH(pUIHUPOBATh BUABI U30MEPHH Ha CTPYKTYPHYIO (M30MEPHIO YTICPOMHOW IEIMH, M30MEPHUIO ITOJIOKCHUS
KpPaTHOW CBS3HM, W30MEPHI0 TOJOXKEHUS (YHKIMOHAIBHOW TPYIIIBI), MPOCTPAHCTBEHHYIO H30MEPHIO (TCOMETPUYECKYIO,
ONITUYECKYTO, IOBOPOTHYIO), METAMEPHIO.

- M300pakaTtb U OOBICHATH BCE THUIBI THOPUAM3ANNN U TPUBOIUTH NMPUMEPHI COCTHMHEHUN C KOHKPETHBIM THIIOM
THOPHII3AIIHH.

- 1aBaTh ONpeieSIeHne KOBAJICHTHOM CBSI3U, KOBAJICHTHOM MOJIAPHOM, KOBAJIEHTHON HEMOJIIPHOM CBSA3H.

- OOBSACHATD SBICHUS ICKTPOOTPHULIATEITFHOCTH.

- 00BACHATH MHIYKTUBHBIN 1 ME30MEpHBIA 3((}eKThl Ha KOHKPETHBIX IpUMEpax.

- KIaccH(UIMPOBATh OPraHMYECKHE COCTUHEHHUS: 1) MO THUIy YIJICPOTHOIO CKejeTa, 2) 10 Xapakrepy
(DYHKIMOHAIBHBIX TPYIIL

- KIacCH(pHUIMPOBATh XMMHUYECKHE DPEAKIUHU: 1) MO KOHEYHOMY pe3yJIbTaTy MPOBEIACHHBIX peakiuii (S, A, E,
OKHCJICHUS, BOCCTAHOBJICHUS, PA3JIOKEHUS, IEPETPYIIIHPOBKH); 2) M0 MEXaHU3MaM (paJuKaIbHbIA, HOHHBIN).

- O0OBSACHATH TOMOJIMTUICCKUN U TETEPOTUTUICCKUN Pa3phIBBI CBA3CH; paJIMKATBHBIA U HOHHBIN MEXaHU3MBL.

- KITacCH(UITUPOBATh PEAreHTHI U OOBSCHATH UX BIMSIHUC HA MCXaHU3MBI PCaKITHA.

- IPUBOJMTH TIPUMEPHI PA3IUYHBIX TUIIOB PEaKIIU.

- TPUMCHSTH TIIONlyYCHHBIC 3HAHWSA HA IPAKTHKEe IIPH DEIICHUW YNPAKHCHHH W 3aJad Ha BBIBOX (popMyn
OpraHUYECKUX COCTMHCHUI.

I1. YrieBogopoanl

Tema Ne 3 Aakansl (IIpeaenbHble yriieBoaopoasl) (6 yacon)

I'omonoruueckuit psin. Homenkiarypa.

Sp3-T'ubpuusanus. XapakTepucTika caaszeil. CTpOeHHE MOJIEKYl aIKaHOB HA IIPUMEPAX METaHa, 3TaHa, OKTaHa.

dusnueckue CBOMCTBA. XHMMHUYECKHE CBOMCTBA: TOpEHHUE, TajJOT€HUpPOBAHHE, TEPMUYECKOE pa3jIOKEeHHE, H30-
Mepu3anus (ToTydeHne BOJOpO/ia U CHHTE3-Ta3a U3 METaHa).

Croco0bl MOJyYEeHUs MPENCNIbHBIX YIIIeBOAOpOa0B. ['aloreHONMpou3BoOAHLIE YIiieBoAOpoaoB. L{uKI0anaKkaHbI.
[MpumeHenune ankaHoB. HaxoxaeHue ankaHOB B mpupoje. Mertan B atMocdepe. MakCUMalbHOE CONIEPIKaHUE METaHa B
atMocdepe BbicokuX mHpoT CeBepHOro MONyIapHus. 3amachl KPHCTAJUIOTHAPATOB METAaHA TMOJ] BEYHOW MEp3JIOTON W Ha
JIHe okeaHa. KpyroBopoT MeraHa Kak yCIOBHE BO3ZHHKHOBEHUS «IaPHHUKOBOTO» 3 (eKTa B CBSA3HM C MOTIOMCHUEM HM
HH(GPAKPACHOTO U3IYUCHHUS.

ITonyueHue u NpUMEHEHUE aTKaHOB U UX MPOU3BOAHBIX. DKOJIOTHYECKAs POJIb TaIOT€HONPOU3BOAHBIX aJIKaHOB.

Pacuemnste 3a0auu. HaxoxaeHWe MOICKYIIpHOH (OPMYNBl BemecTBa B Ta3000pa3HOM COCTOSSHHH IO
MPOAYKTaM CropaHus. BIBOX SMIIUPUIECKUX, MOJIEKYIISIPHBIX CTPYKTYPHBIX (POPMYIL.

Tpebdosanun K ypoenio no020moeKu

Yuawueca oonsicnvl 3namo:

- COCTaB ¥ XUMHUUYECKOE CTPOCHHUE AJIKAHOB.

- CBOIiCTBA CBs3EH MpeeIbHBIX YIIIEBOJOPOAOB, yroi, uinHy 1 3Hepruio C-C u C-H csseil.

- 3aKOHOMEPHOCTh U3MEHEHHsI (PU3MYECKUX CBOMCTB B TOMOJIOTHUECKOM PSIILY.

- XMMHUYECKHE CBOMCTBA MPEAEIbHBIX YIIIEBOAOPOJOB U MEXAHU3M PEaKLMH PAJUKAIBHOTO 3aMEIICHHS.

- IpaBuWJIa 3aMeICHNs B aIKaHax.

- TePMOKaTaJIUTHYECKUE TPOLECCHl (KPEKHUHT, AeTHMAPUPOBAHUE, NETHUIPOLMKIN3AIMSI — apoMaTH3alys), peakuuu
M30MEpHU3aLNH AJIKAaHOB.

- IMeHHbIe peakiyy Bropra n Konoanosa.

- XMMHUYECKHE CBOMCTBA MAJIBIX 1 OOJBIINX IIUKJIOAIKAHOB.

- 00J1acTH IPUMEHEHHS AJIKAHOB M MX TPOU3BOIHBIX, HAXOXK/ICHUE UX B IPUPOJIE.

- IPaKTHYIECKOE 3HAYCHUE, B TOM YHCIE M MEIMKO-OMOJIOrHIECKOe 3HAUEHHE OT/ACNIBHBIX BEHIECTB - MPOU3BOJHBIX
AJIKaHOB.

- CHIOCOOBI MOTyYeHHS TPEAETbHBIX YIIEBOIOPOAOB.

Yuawueca oonacnvt ymemo:

- 00BsACHATL SP3-rHOPUIM3AIMIO, IPOCTPAHCTBEHHOE CTPOEHKE ATTKAHOB.

- Ha3bIBATh NIPEJICIIbHBIE YIIIEBOJOPOIbI 110 MEKYHAPOIHOW U PaliMOHAJIIbHON HOMEHKIIATYpeE.

- COCTaBJIATb HU30MECPHI; O0OBSACHATH OCO6eHHOCTI/I HN30MCPUHN AJIKAHOB W TIPUYUHBI BO3HUKHOBCHHA PA3JTAYHBIX
KOH(pOpMAaIHA.

- OOBSACHATH MPUYUHY HU3KOH MOJAPU3YEMOCTH — G-CBA3EH, KaK CICACTBUEC XMMUYECKON AKTUBHOCTH aJKaHOB.

- 00BSCHATH TOMOJIUTUYECKUH pa3phIB CBA3EH B MOJIEKYJIaX aJIKaHOB.

- COCTaBJISITh PEAKIUH PAJAUKAIBLHOTO 3aMEUICHUS] B MOJIEKYJaX aJIKaHOB, YKasblBaTh YCJOBUSI M OOBSCHSTH
MEXaHN3M — LIEITHOW CBOOOTHOPaANKaIbHBII.

- mrcaTh peakiio KoHoBanoBa (HUTPOBAHMS), PEAKIHIO CYIb()UPOBAHMUS AIKAHOB.

- COCTaBIIATh PEAKIMY OKHCIICHHSI IPU Pa3JINYHBIX YCIOBHSX.

- IHCaTh yPaBHEHHUS XUMHUYECKUX PEakIui, MITIOCTPUPYIONINX CIIOCOOBI MOTYYEHHS aJIKaHOB.

- IHCaTh PEAKIMH 3aMEIIECHHS 1 IIPUCOSINHEHHS B IIMKIMIECKUX COCTUHEHHAX.

- oOpamaThCst ¢ XUMHYECKIM 000pyIOBaHHUEM, PEaKTHBAMH.

- IOKa3bIBaTh KAUECTBEHHBII COCTaB OPTaHWIECKUX COCIUHEHUI.



- COCTABJIATH OTYECT O HpaKTquCKOﬁ pa60Te, JCJaTh BbIBO/Ibl, aHAJIU3UPOBATh, CPABHUBATD.
- IPUMCHATH TCOPETUUCCKUEC 3HAHUA Ha ITPAKTUKE.
- peiaaTth 3aJa41 Ha BBIBOJ (i)OpMyJ'I OpPraHN4YCCKuX COC,HI/IHCHPIFI.

Tema Ne4 HenpeaeabHble YIi1eBOAOPOAbI: AJIKeHbI, TUEHbI, ATKHHBI (8 4acoB)

Aakensl. ['ubpuamzanms. ['omonorudeckue psaasl ¥ 3aKOHOMEPHOCTH M3MEHEeHHs Pu3nueckux cBocTB. OOmas
tdopmyna. Homenknatypa. M3omepus: yriaepogHOW IemH, NONOXKEHUS KPaTHOM CBSI3W, LHUC-, TpanC-U30MEpHS.
CtpoeHne MOJEKyJIbl ATHICHA. XapaKTepUCTHKA CBA3EH, (U3NUEeCKHe M XMMHUYECKHE CBOHCTBa ajkeHOB. KauecTBeHHEBIE
peakuuu ¢ OpOMHOM BOJIOH M BOJIHBIM PacTBOPOM II€pPMaHraHaTa Kajus. Peakuus MSATCKOro okucieHus no Baruepy,
peaknuu mnpucoenunenus. I[Ipasuno B.B. MapkoBHukoBa, mpaBuio H.H.3alineBa. Peakuuu nomumepuzamuu.
Ilonarue o monuMepe, MOHOMEpPE, CTEMEHU MoNUMepu3anuu. [IoaudTUIEH ¥ MOJUXJIOPBUHUI: CBONCTBA, MPUMEHEHHE,
MOJy4Y€HHUE, TOKCUYHOCTH XJIOpBUHMIIA. VICTOUHUKHY 1 CLIOCOOBI MOJIyYeHHsl B 1a00OpaTOPUH M ITPOMBILIUICHHOCTH STHJICHA.
IIpuMeHeHne 1 pacpoCTpaHEHUE B IPUPOJIE YITIEBOJOPOIOB Psiia ITUIICHA.

Juennl. CocraB, crpoenne. Homenkinarypa, m3omepus nueHoB. Kmaccupukanms. XapakrepucTuka cBszed B
JIMEHOBBIX YIJIEBOJIOPOAAX: KYMYJIHPOBAHHOE M COIPSDKEHHOE PacIoNIOKEeHHE JBOWHBIX CBszeid. Me3oMepHbIH 3 QexT.
[onmyuenue, ¢pusnyeckne 1 XUMUYECKHE CBOMCTBA allKaJMEHOB: PEAKIMM NPUCOCAMHEHUS W moJinMepusanuu Kaydykm:
Harypanpusiit n cuatetndeckuil. Paborsr C. B. JleGeneBa. Peakumst BynkaHuzanmm kaydyka. Pesuwna. [IpuMeHeHue
Kay4yKa U pe3UHBI.

Aaxunbl. Onpenenenue. ['omomoruueckuii pan. O6mas ¢dopmyrna. Homenknatypa. M3omepus. ['mOpummzamus.
CtpoeHne MOJIEKYINBl aleTwiieHa. XapakTepucTuka cBs3eil. [lomyuenne ankuHoB. Pu3MYecKkWe M XUMHYECKHE CBOWCTBA
ankuHOB. Peaknus 3amemeHus B ankuHaX. MCTOYHMKM M CHOCOOBI MOJy4YeHHS B J1aOOPaTOPUH U IPOMBIIIICHHOCTH
aIeTUIICHA, OCHOBHBIE 00JIACTH IIPUMEHEHHUS.

I'asioreHonpou3BoOIHbIE YIJIEBOAOPOI0B.

Pacuemnute 3a0ayu: PerieHre KOMOMHUPOBAHHBIX 33]]a4 HA CMECH CUCTEMOW MaTeMaTHYeCKHX YPaBHEHHM.

Tpebosanusn K ypoenio no02omosku

Yuawuecsa oonscnot 3namo:

- 0011y10 ¥ SMIIUprUYecKue HOpPMyYJIIbl ATKEHOB.

- CTPOEHHE MOJICKYJIbI ITHJICHA.

- KaYEeCTBEHHBIC PEAKIMN Ha JIBOIHYIO CBSI3b.

- CIIOCOOBI TOJNYYCHHS] AKCHOB B MPOMBIIIJICHHOCTH W J1adopaTopuy (KPEeKWHT, AETWApaTanys CIHPTOB,
JETHAPOTaIOreHUPOBaHNE, JETaIOT€HUPOBAHNE TUTAIOTEHOTIPON3BOJHBIX aTKAHOB).

- 00JIaCTH W HamlpaBJICHHUS IPIMEHEHUS AIKEHOB M NX IPON3BOIHBIX.

- YCIIOBUSI TEUCHUS] XUMHUUECKUX PEAKIIUH.

- KJIaCCU(HKALINIO AJIKAIIECHOB.

- XUMHYECKHE CBOMCTBA U CHOCO6I)I MOJYYCHUA AJIKAAUCHOB C CONPSKCHHBIMU CBA3AMMU.

- XUMHUeCcKHe GOPMYIIbI Pa3IUYHBIX KayuyKOB, 0COOEHHOCTH UX CTPOSHHMS U Ccrieliu()uuecKie CBOMCTBa.

- COCOOBI MOTyYeHHs U 00JIACTH IPUMEHEHUSI PA3IMYHbIX Kay4yKOB.

- 0011y 0 (hOPMYITy AIKHHOB.

- KaYeCTBEHHbBIC PEAKIIUH Ha aJTKUHBI.

- 00J1aCTH IPUMEHEHUSI AJIKWHOB ¥ UX IIPOU3BOJHBIX

- MHIYKTUBHBIA 3P (EKT B raJoreHonpon3BOJHBIX aJIKAHOB.

Yuawgueca oonscnvt ymems:

- Ha3bIBaTh OPraHWYECKHE BEIIECTBA Psi/a STHIICHA, alleTUIICHA U IUCHOB.

- mucaTh (GOpMyNBl psija STHIEHA, alleTHiICHa W JMCHOB W HA3bIBaTh WX II0 CHCTEMAaTHYeCKOH W TPUBHAJIBHOH
HOMEHKJIAType.

-00BSICHATH PEAKIIMOHHYIO CIIOCOOHOCTH aJIKEHOB, OCHOBBIBAsICh HA 3HAHUH XapaKTEPHCTUKH CBSI3EH.

- TOJTF30BAThCA IpaBMIIaMy 3aiiiieBa 1 MapKOBHHKOBA IIPY HAITMCAHUN YPABHEHUH XMMUYIECKUX PEaKIIH.

- OOBSACHITH MEXaHU3M PEAKIUH HIYIIUX IPOTUB MpaBmia MapKOBHUKOBA, BCKPHIBATh IPUUHHY.

- TIMCaTh PEaKUUU OKHUCIICHUS AJKEHOB IPU DPA3JIMYHBIX YCIOBUAX, YPAaBHEHUs peakUUi MOJIUMEPU3ALMHU H
COMOJIMMEPH3ALIIH.

- BBIIENATh M30MEpHl AUCHOB: CTPYKTYpHBIE (YTJIEPOAHOTO CKEJeTa, B3aMMHOIO IOJIOKEHHS KPAaTHBIX CBs3eH),
MPOCTPAaHCTBEHHBIE (TEOMETPHUECKHUE), MEXKKIACCOBBIE (METaMEPBI).

- 00BsICHATH 3((eKT CconpspKeHHs B ajKaJueHaX KaK IPUYMHY ONPENEISIOIIYI0 PEaKIHOHHYIO CIIOCOOHOCTD
AJIKa/INCHOB.

- OOBSICHATH T-T CONPSDKEHHE KaK JeJI0KaIn3auy (BbIpaBHUBAHHN ) JIBOMHBIX CBS3EH.

- IMCaTh peakuuu npucoeanHenus: 1,4 - nmpucoenunenue; 1,2 — npucoeMHEHNE, 3aBUCUMOCTD MX IIPOTEKAHHUS OT
YCIIOBUI PEaKIMK U IPUPOJIBI pearcHTa.

- IHCaTh PEAKIMH TTOJMMEPH3AIIINN U CONIOIMMEPH3AIIUH.

- 1300pakaTh MMPOCTPAHCTBEHHOE CTPOCHHNE ALETUIICHA, OOBSICHATH COCTOSTHHE JIEKTPOHOB B SP- THOpHIM3AIHH.

- OOBSCHATH IPUUYNHY PEAKIIHOHHON CIIOCOOHOCTH aJIKUHOB.

- TMcaTh ypaBHEHMS XMMHUYCCKHX PEAaKIWil NPHCOECOWHEHMS MO MNpaBwily MapKOBHHKOBA M NPOTHB IIPABHIIA
MapKOBHUKOBA, pEaKIWH OKHCICHHS, PEaKIui NoIuMepHu3aluy (JMHEeHHas IuMepu3anys, JWHEHHas TpUMEepH3amus,
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MUKIOTPUMEPHU3AIHS), PEAKIUU 3aMEIICHUS — KaK CIeMU(pUICCKAS CBOICTBA allCTIIICHOBBIX YTIIEBOAOPONIOB (nmelicTBHe
aMMHAYHOTO PacTBOpa HUTpaTa cepedpa, xuopuaa meau (1), amuaa HaTpus).

- HCaTh yPaBHEHHS XUMUUCCKHUX PEAKIHIi TalIOTeHOMPU3BOIHBIX YIIIEBOJOPOIOB C AKTUBHBIMU METAJLIAMH, BOIOMH,
HIETOYaMH.

- COCTaBIISITh CUCTEMY ypPaBHEHHH [TPU PEILICHUH 33]]a4 HA CMECH.

- oOpamaThCs ¢ XUMHYECKIM 000pyIOBaHHUEM, PEaKTHBAMH.

- IPOBOJIMTHh XUMHYECKHE PEaKIUK Ha HETIPEeeIbHbIC YTIICBOIOPO/IbI.

- COCTaBJIATh OTUYET O HpaKTquCKOﬁ pa60Te, J€JIaTh BbIBO/IbI, AaHAJIU3UPOBATh, CPABHUBATE.

- IPUMCHATHb TCOPETUUCCKUE 3HAHUA HA ITPAKTUKE.

Tema NeS5 BeH30J1 M ero roMoJIoru (apoMaTuiecKue yrieBoaopoabl — apeHbl) (4 yacoB)

Ben3oa u ero romosoru: uzomepusi, HoMeHkiIaTypa. CBeseHHs U3 UCTOPUH OTKPBITUsSL O€H30J1a ¥ UCCIIEe0BAaHUS
CTPOEHUS ero MoJeKyJbl. CpaBHEHHE JUTMH U SHEPTHI XUMHUYECKHX CBSI3EH B allkaHaX, aJlKCHAX M apeHax.

dusnyeckue cBOWcTBa OCH30I1a, €r0 TOKCHYHOCTH, 3alpeT Ha NPHUMEHEHHEe. XHMMHUYECKHE CBOMCTBA: pEakIUu
HUTPOBAaHUs, TAJIOTEHUPOBaHMUS (C MEXaHH3MOM INPOTEKAHMs), AJKMIUPOBaHMSA (HAa NpUMEpe B3aMMOACHCTBUS C
XJIOPMETaHOM), IPUCOEANHEHHS, OKUCIICHHUSI.

OcoOeHHOCTH XMMHYECKUX CBOMCTB TOMOJIOTOB OCH30J1a Ha NMpHMeEpe Toiyona (peakiuu OC€H30IbHOTO KOJIbLa U
OokoBoii neny). B3anMHOe BIMsTHEE aTOMOB B MOJIEKYJIe Tolyosia OU3NUecKie M XUMHYECKUEe CBOWCTBA Toryona. CTHPOJL.
IMonmmcTrpon. cTOYHNKY MPOMBIIITIEHHOTO MOy YCHUS U IPUMEHEHHS apECHOB.

buonornueckass aKkTUBHOCTb apeHOB. MyTareHHbIH XapakTep UX B3auMoJAeHWcTBUA. MHOrosAepHbIE
apoMaTH4YeCKue yriaeBomopozbl. [IoHATHE O sSOOXMMHMKAaTaXx - WHCEKTHLUAAX, OOpaIleHHH C HUMH, YCIOBHUSIX HX
UCIIOJIb30BAHNUS B CEJILCKOM XO3S5HCTBE Ha OCHOBE y4eTa SKOJIOTHUECKUX TpeOOBaHHH.

Tpebosanusn K ypoeHio no02omosKu

Yuawueca oonscnvl 3namo:

- TOMOJIOTHUECKUH psit OeH301a.

- 0COOEHHOCTH (PU3MYECKUX U XMMUYECKUX CBOMCTB OeH301a.

- H30MEPUIO0 apEHOB, B3aMMHOE MOJIOKEHHE 3aMECTHTEIIEH B OSH30JIEHOM sjpe.

-0COOEHHOCTH XMMHUYECKOTO M 3JIEKTPOHHOTO CTPOSHHST MOJIEKYJIBI OEH30I1a.

- 3amectutened | u |l pona n ux BiusHME Ha pacpeneseHne JIEKTPOHHOM INIOTHOCTH B O€H30JIEHOM KOJIBLIE.

- B3aHMHOE BJINSIHHE B MOJIEKYJIE TOJIYOJIa, PaclpeielIieHNue HIEKTPOHHOM INIOTHOCTH B MOJIEKYJIE.

- XMMHYECKHE CBOMCTBA TOJyOJIa M YMETh ITHCATh YPaBHEHHUS XUMUYECKUX PEaKknuii.

- CBOOOIHOpPAAMKAIBHBIN MEXaHU3M TOJIMMEPHU3ALNHA CTUPOJIA.

- IPUMEHEHHE TTOJTUCTUPOIIA.

- cItocoOBI TTOyYeHHST apeHOB ( OeH3071a, TOMYO0JIa, STHIOCH30IIa, CTHPOJIA U IPYTHX)

Yuawueca oonacuvt ymems:

- IMCATh PEAKLUH FIEKTPOYUIBHOTO 3aMelIeHus (OpOMUPOBAHUE, HUTPOBAHHE).

- MUCaTh PEAKINH IPUCOSANHEHNS (C BOJOPOAOM H XJIOPOM) IIPH PA3IHYHBIX YCIOBHUSIX.

- COCTaBJIATHh YPaBHCHUA XUMHUYCCKUX peaKum‘/'I, TOATBEPKAAOMINX XUMHYCCKUEC CBOIicTBa OEH30J1a M €TI0 TOMOJIOIOB.

- IMCaTh YpaBHCHUA peaKHI/Iﬁ TOJIYyUCHUS apCHOB.

- aHAJIU3UPOBATh, O6’])510HHTI) B3aNMHOC€ BJIMAHHUE aTOMOB B MOJICKYJIaX apCHOB.

- IPOBOJIUTH AHAJIOTUH B3aMMHOTO BIMSIHUS aTOMOB B MOJIEKYJIE€ TOJIyOJIa U MPEJICNIbHBIX YTIEBOAOPOIOB.

- COCTaBIIATh PEaKIMH MOJIUMEPH3ALUK CTHPOJIA.

- UMETh IOHSATHE O CBOMCTBAX M CTPOEGHMM MHOTOSJICPHBIX apOMaTHYECKUX YIJIEBOJOPOAOB — Ha(TalUHE U
aHTpaLeHe.

- UIMETh MOHATHE O SIOXMMHUKATaX U UX UCIIOIb30BAaHUH B CEIILCKOM XO3SHCTBE.

- OOBSACHATH W pelaTh SKOJOTMYECKHE NPOOJIEeMBl, CBSI3aHHbIE C IPUMEHEHHEM SIOXHMMUKATOB. YMETh OOBSACHATH
0COOCHHOCTH CTPOSHHMS MOJIEKYJI apEHOB € TOUKU 3PEHHS 3JIEKTPOHHOTO CTPOCHUSL.

- WCTIONB3YS 3HAHUS MPEABIIYIINX TEM, YMETh IMCATh YPAaBHEHUS XUMHUYCCKUX PEAKIMH, JOKa3bIBasi TCHETHUECCKYTO
CBSI3b OCHOBHBIX KJIaCCOB OPTaHUYECKUX COCIMHEHHUI.

- pemIaTth 3a/[a4u pa3IudHbIX THUIIOB.

111. Coequnenns, cogep:kanime aToMbl KHCJI0POaa, a30Ta U IPYTUX JIeMEeHTOB

Tema Ne 6 Crouptsl (aaxoronan). ®eHouin! (8 yac)

Crouprel. OyHKIHOHATBHAS TPYIMIa, KIACCH(PUKAIUU: OJHOATOMHBIE CIUPTHI, MHOTOATOMHBIC, MPEACIbHBIC,
HeTpeIe/bHbIC, aPOMATHYCCKHE.

T'omonornueckuii psim MeTtanosa. V3omepus, HOMEHKJIAaTypa. TpHBHANIbHBIC Ha3BaHUS HauOoOJiee PacIpoCTpa-
HCHHBIX CIIUPTOB.

®du3nyuecKue CBOMCTBAa OJHOATOMHBIX CHHPTOB. BojopojHas cBsi3b. XHMHUYECKHE CBOWCTBA CIHPTOB, OOYCIIOB-
JICHHBIC: a) 3aMCIIICHUEM aToMa BOJIOpOJia B THAPOKCHUIIE; 0) CBOMCTBAMH THAPOKCHIIBHOW TPYIIIE; B) 3aMEIICHUEM aTOMOB
BOJIOPO/IA B PAJIMKAIIE; I') OKHCICHUEM.

Pacnpoctpanenue cnupToB B mpupoge. [IpumeHenue cnuptoB. OU3HONOTHYUECKOE JCHCTBHE HA OpPTaHU3M dYe-
JIOBEKa.



MHoOroaToMHbIe CHHPTBI: OJTWICHIIHKONL W ThunepuH. CocraB. Dusmueckue CBO¥CTBa, MPHMCHCHUE.
XuMu4ecKre CBONCTBA: B3aMMOJICUCTBHE ¢ a30THOMN KHCI0TON U ruapokcuaom meau (11).

@eHoJIbI: OJHOATOMHBIC, IBYXaTOMHBIC, TpexaToMHBIe. COCTaB, CTPOCHHE MOJEKYIBI, (HH3UKO-XUMHUUICCKHE
cBoiictBa (eHoma. Pomp ¢QeHoma B 3apOXKICHUM H Pa3BUTHH AHTHUCENTHKH, MEIUKO-OHMOJIOTHYECKOE 3HAUCHUE.
ToKcHIHOCTH PeHOIIA ¥ eTO COSNUHEHHUI; 00IaCTH UX IPUMEHCHUSI.

JByxaromHbie ¢GeHONBI. M30MepHs MO MOJOKEHHWIO THAPOKCHIBHBIX Tpynm. IlupokarexwH, pe3opluH, THA-
poxuHOH. Mcrionp30BaHne THAPOXHHOHA B (poTorpaduy B KauecTBE BOCCTAHOBHUTEINS; APYTHE 00IIACTH MPUMEHE HHSL.

[TonsTHE O CIMPTaX apOMATHYECKOTO PSAA.

Tpebosanusn K ypoeHio no02omosKu

Yuawueca oonscnot 3namo:

- OMpeICJICHUE CIIUPTOB, OOIIYI0 (POPMYITY M TOMOJIOTHUYCCKHH PsJI.

- CIIOCOOBI MOJYUYCHHUSI CIIUPTOB (THUIPOJIA3 MOHOTAIOICHONPOU3BOAHBIX BOJHBIM PACTBOPOM IICIIOYH, THAPATALIHS
AJIKCHOB, BOCCTAHOBJICHUE AJIBJICTH/IOB U KCTOHOB, MOJYYCHUE METAHOJIA U3 CHHTE3-Ta3a U HEMOJIHBIM OKHCIICHUEM METaHa,
MOJYYCHUE 3TAHOIa OPOKEHUEM CaXapUCTHIX BEIIECTB, TUIPOIA30M JIPEBECUHEI H KpaxMaia).

- XUMAYECKHE CBOWCTBA CIIUPTOB, KAYSCTBEHHYIO PEAKIUIO HA CIIUPTHI.

- 00JaCTH TPUMEHEHUSI CTUPTOB U MX MPOU3BOIHBIX.

- 0COOCHHOCTH CTPOCHUS U CBOMCTB MHOTOATOMHBIX CITHPTOB.

- KAYECTBCHHYIO PEAKIIMIO HA MHOTOATOMHBIC CIIUPTHI.

- 0COOCHHOCTH CBOMCTB W CTPOCHUS HEMPEACTHHBIX CITHPTOB.

- CTpOoeHHe U (pr3udYecKre CBOWCTBA (PCHOIIOB.

- cI0cOOBI TOTyYeHUS (PEHOIIOB.

Yuawueca oonscnvt ymems:

- KJIacCH(UIMPOBATh CHOHPTHl 0 CTPOSHHIO YTJIEBOJOPOTHOTO pajiKajia, aTOMHOCTH M MECTy IOJIOKCHHS
(DYHKIIMOHAJIBHOM TPYIIITBI

- IPUMEHSATH 3HAHUS MPABHJI HOMCHKJIATYPHI /ISl HA3BaHUI CITUPTOB.

- HAXOJUTh U30MEPHI (CTPYKTYPHBIC, IPOCTPAHCTBCHHBIC, MEIKKIIACCOBBIE).

- 000CHOBBIBAThH T'YOUTEIBHOE JICHCTBUE CIIUPTOB HA OPTaHU3M UYCJIOBEKA.

- MMCaTh yPABHCHUS XUMUYECKUX PEAKIIHUH TI0 TeME.

- COCTaBIIAITh YpaBHCHHS XHMHUYCCKUX PCaKIWH, XapaKTePH3YIONIMX XHUMHYCCKHE CBOICTBa MHOTOATOMHBIX
CIIHPTOB.

- OOBSACHATH W JOKA3bIBATh C IOMOIIBIO XapaKTEPHBIX PEaKIHil B3aMHOE BJIHSHHE aTOMOB B MOJICKYJIE, TPOBOIS
AHAJIOTHH C TPEIEIbHBIMA O THOATOMHBIMHU CITUPTAMHU.

- MMCAaTh XUMUYECKUE PEaKIiH, TIOTBEPIKIAIOINE XUMIYECKIE CBOIICTBa ()CHOIIOB.

- MHCaTh XUMHYECKYI0 PpEaKIUIo IONWKOHIeHcann QeHoma c QopManpaeruaoM (TIONyYeHHE H CBOWCTBA
(heHOIPOPMATHICTUIHON CMOJIBI)

- pemaTh 3aJa9d pa3’IMIHbIX THIIOB.

Tema Ne 7 Anbaeruanl 1 KeTonbl KapGonoBbie kucorsol (8 uac)

Aabaernabl M KeToHbl. KapOoHWIBHAs Tpyla B COCTaBe albJETHUIOB M KETOHOB, BBIPaAKEHHE HX COCTaBa
obumMu GopmynaMu. DIEKTPOHHOE CTPOCHHE JBOMHOW CBS3M B KApOOHMIIBHO TpyIINe M XapaKTePUCTHKA PEaKIMOHHON
CIIOCOOHOCTH COCIMHEHHH, IMEIOIUX TaKyl0 rPyIILy.

lomonornyeckuil psii TpeAeibHBIX albJErHI0OB, MX HOMEHKJIAaTypa, (QHU3WYEeCKHe CBOHCTBa. XHUMHYECKUE
CBOMCTBA: peaKI1 OKHUCIICHUS, BOCCTAHOBIICHHSI; PEaKLUs OJIy4eHUs! (eHOI0(POpMaIbAETUIHON CMOJIBI.

dopManbieru] U aueTanbAeruj: IMOIy4YeHHE U MPUMEHEHHE. AKPOJEUH — MpPEeACTaBUTENb HEMpPEeeNIbHBIX
aJbJIETHIOB. AKPOJICMHOBAs IIpo0a.

ATeTOH — IpocTeHInii KeTOH: (PU3NUECKHe CBOHCTBA, MOIydYeHHE, TPUMEHEHHE.

I'enernueckas cBA3b yIIeBOAOPOJIOB, CIUPTOB M AIBAETUAOB U APYTUX KIACCOB COCAMHEHUN.

Kap6onoBbie kuciaorsl. KapOokcunmpnas rpymma. Krnaccuduxamuss kapOOHOBBIX KHCIOT: MpeJeIbHBIC,
HEIpeaeIbHbIe, ADOMAaTHYECKUE; OJHO- 1 MHOTOOCHOBHEIE.

Tl'omonornyeckuii psii NpeAEIbHBIX OJHOOCHOBHBIX KHCIOT. HoMeHKmaTypa; nmpupoaHble HCTOUYHUKH U CIIOCOOBI
MOy YEHUSL.

DNIeKTpOHHOE CTPOeHNEe KapOOKCHIBHOMN TPYIIIBI, CIOCOOHOCTH KUCIIOT K 00pa30BaHUIO BOJOPOIHOMN CBA3H.

duznyeckue cBoicTBa. XuMuueckrue cBoiictBa. OcoOble CBOWCTBAa, MPUMEHEHHE W MOJIYYSHHE MYpPaBbUHOW, yK-
CYCHOW M MacJISIHOM KHCJIOT. KHCIIOTHOCTD M €€ 3aBUCUMOCTh OT CTPOSHHMS KHCIIOT.

Bericnime >kupHBIE KUCIOTHI: MAIBMUTHHOBAS, CTEApUHOBAS, - KPaTKHE CBEACHUS O PacIpOCTPAHCHUH B NMPHUPOE,
COCTaBe, CTPOCHNH, CBOMCTBAX M MPUMEHEHHUH.

OnmHOOCHOBHBIE HEHACHIIMICHHBIC KapOOHOBBIE KHCIOTHI: aKpUIIOBas, OJCHHOBAas, JIMHOJEBAas, JHUHOJICHOBAS
kucnoTel. CocTaB, CTPOCHHUE, pACTIPOCTPAaHEHHE B IPUPOE, CIOCOOHOCTH K PEAKIINU THAPOTCHU3AIMH U OKHCIICHUS.

JIByXOCHOBHBIE HEHACBHIIICHHBIE KapOOHOBBIE KHCJIOTHL: InaBeneBas, sHTapHas. CocTtaB, CTpoeHHE, (HU3UKO-
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, PACIIPOCTPAHEHUE B IPUPOJIE.

ApomaTHdeckue KHCIOTH. beH3oWHas KHciIoTa Kak MpOCTeWmuil mpenctaBuTeds. CBeIeHUS O CTPOCHUH,
pacrpocTpaHeHUH B IpUpoJe, npuMeHeHuu. [Toustue o GpeHomokucIoTax.

Mbpina. @yHKIMOHAJTbHBIE IPOU3BOAHbIE KAPOOHOBBIX KHCJIOT.



XumMusi B NOBCeJHEeBHOH :xu3Hu. Mowomue u yvucrtamme cpeacrsa. IlpaBuia 6Ge3onacHoil padoTsl co
cpeAcTBAMM ObITOBOI XMMMH.

Tpebdosanun K ypoenio no020moeKku

Yuawuecsa oonscnot 3nameo:

- ompesiesieHne 1 o0MIyIo (OpMyITy ajabIeru0B U KETOHOB.

- 0COOCHHOCTH CTPOCHHS aJIbJCTHUAHON TPYIIIIHL.

- CHOCO6I:-I nonyquml AIBACTUAOB U KCTOHOB (OKI/ICHCHI/IG Cl'[I/IpTOB, FH}IpaTaHI/Iﬂ alCTUJICHaA M €ro roMoJioros,
OKCOCHHTE3, B3aUMO/ICHCTBUE CUHTE3-Ta3a C aJIKeHAMH, OKUCIICHHE ITUIICHA).

- KaYeCTBEHHbIE PEAaKLMK Ha allbJIeTH/Ibl C aMMHAYHBIM PAaCTBOPOM OKcHa cepebpa u ruapokcunom meau (1.

- 0COOCHHOCTH CTPOCHHUS U CBOMCTB OTJIC/IBHBIX MPEICTABUTENICH aIbICTHIIOB U KCTOHOB.

- 00J1aCcTH IPUMEHEHUSI AJTBJICTU/IOB U KETOHOB B MEJIUIIMHE U APYTUX 00JIACTSIX HAPOHOTO X035 CTBA.

- 0COOCHHOCTH CTPOCHUS KapOOKCIIILHOM TPYIIIIEL.

- 0COOCHHOCTH CTPOCHUS MPEACTBHBIX KapOOHOBBIX KHCIIOT, MPAaBUIIa HOMCHKIIATYPHI.

- 0COOCHHOCTH CTPOCHHUS U PACIPOCTPAHEHHSI B IPUPOE MYPABHHHOM KHACIOTHI.

- 0COOCHHOCTH CTPOCHHUS U XapaKTEPHBIC CBOMCTBA HETIPEICIEHBIX KapOOHOBBIX KHCIIOT

- 0COOCHHOCTH CTPOCHHS M CBOMCTB ABYXOCHOBHBIX U apOMATHICCKAX KapOOHOBBIX KHCIIOT.

- 0COOCHHOCTH CTPOSHHS U CBOMCTB MBLJIA.

- M COOIOATh paBMIIa TEXHUKHN O€30MIaCHOCTH.

Yuawueca oonacuvt ymemso:

- JaBaTh Ha3BaHMUS, BBIJCIITh U Ha3bIBATh M30MEPBHI.

- OTJINYATh KapOOHMIBHYIO TPYIITY OT alIbJCTUAHON IPYTIIEL.

- 00BACHATH PEAKIMOHHYIO aKTUBHOCTH aJIBICTHJIOB, TIOISIPU30BAHHOCTD CBSI3U B aJIbJICTUAHON rpymre.

- IUCAaTh YPAaBHEHUS XMUMHYECKUX PEaKIMH, XapaKTepU3YIOIIMX XHMHUYECKHE CBOMCTBA ajbJETMJ0B M KETOHOB
(peakuuu NpUCOETMHEHUS, 3aMEIICHHs, OKUCIICHUS, TIOJIMMEPHU3ALUH U TTOJTMKOHJICHCAIINN).

- NPUMEHSTHh 3HAHMS, MOJyUYEHHblE NPU M3YYEHUU TeM «Anbpaerufsl» U «CHUpPTE» HOpU pelIeHuH 3afad U
yIpa>KHEHUH.

- MICTIIOJIB30BATh 3HAHMS paHee M3YUYEHHBIX TeM B HOBOH CHUTYyaIluH, I7ic He0OOXOIMM TOYHBIM aHATN3 U JUArHOCTHKA
3HAHUH.

- UCTIONIb30BATH CBE/ICHHS O TEHETHUECKO CBSI3M OPTaHMIECKUX COSANHEHHH.

- THCaTh YPABHEHMS XUMHYECKUX PEAKIMH, XapaKTePH3YIOIINX CHOCOOBI MOIYYEHHS W XHMHUYECKHE CBOMCTBA
KapOOHOBBIX KHCJIOT.

- OOBSACHATH MEXaHU3M PEaKLuH 3TepU(UKALMN, HHAYKTUBHBIH 3Q(PEeKT B KapOOHOBBIX KHCIOTAX, CHILY KHUCIIOT.

- O0BSICHATH PEAKIITMOHHYIO CITIOCOOHOCTH KapOOHOBBIX KHCIIOT C TOUYKU 3pEHUS] 0COOEHHOCTEH CTPOSHHUSI.

- I0Ka3bIBaTh ABOWCTBEHHBIN XapaKTep MypaBbUHOW KHCIIOTBHI.

- [MMCaTh YPaBHCHUA XUMHUYCCKUX peaKuHﬁ TIOJIYyUCHHUS pa3IMYHbIX MBLJIOB.

- UCII0JIb30BAaTh JKU3HCHHBIC HABBIKU 1 6I)ITOB]:Ie 3HaHUA MPU pCUICHUN TCOPCTUICCKHUX BOITPOCOB XUMHUHU.

- UCTIONIb30BaTh TEOPETUUECKHE 3HAHUS Ha MPAKTUKE, B OBITY.

- JenaTb BBIBOJBI M O0OOIIEHHMS, aHAJIU3MPOBAaTh U KOHKPETU3HPOBATh, II0JIb30BAThH IOJYYEHHBIMHA 3HAHUSMH B
3alaHHOM CUTyalHH.

- MOPOBOJUTH AaHAJOTHMHM MEXAYy TpeMs KilaccaMd OpraHM4eCKUX COCIWHEHHWH: albJeruiaMi, KEeTOHaMH,
KapOOHOBBIMH KHCJIOTaMH.

- WIIIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEX/y OCHOBHBIMH KIaCCAMU OPraHUYECKHUX COETUHEHUN.

- oOpamaTbes ¢ XUMHIECKUM 000pYZOBaHNEM, PEaKTHBaMHU.

- COCTABIIATH OTYET O MPAKTHUECKOM paboTe, 1eaTh BBIBOBI, AHATN3UPOBATh, CPABHUBATH.

Tema Ne 8 TIpoctbie 3¢upsbl. Ciio:kHbie 3PUPHI HEOPTrAHHYECKUX U OPraHUYEeCKUX KUCJIO0T. ZKupsbl (5 yacoB)

Onpenencare u kinaccudukaims 3¢upos. IIpocteie 3dupsl. [IpencraBurenu: AUMETHUIOBBINA, METHIITHIOBBIH,
quaTunoBeiid. CoctaB, cTpoeHHe, (U3WYECKHMEe W XUMHUYECKHE CBOMCTBA, CHOCOOHOCTH OOpa30BBIBATH C BO3/AYyXOM
B3pbIBYATbIC CMECU, IPUMEHECHUEC, TTOJTYUYCHUC.

CroxHble 3(pUpsI HEOPraHNYeCKUX W OPraHMYecKHuX KHciaoT: COoCTaB M HOMEHKIATYpa CIOXHBIX 3(HUPOB.
Peakuus srepudukanuu. [IpuMeHeHHe MEuUEeHBIX aTOMOB JUISi M3Y4YEHHUsI MeXaHM3Ma €€ IpoTekaHus. [ 'maponus
CJIOKHBIX 3(UPOB.

OTnenpHbIe NPEeICTaBUTENH APHUPOB: JKUPbI, MbLJIa, BOCKH.

I'pynna numuaoB: >KHpPHBIC KHCIOTHI, JXKHPHI, Macjia, BOCKH, (ocomumuasl,— OTCYTCTBHE OOIINX
CTPYKTYPHBIX OCOOCHHOCTEH; CIIOCOOHOCTH K paCTBOPCHUIO B OPTraHUYCCKUX PACTBOPUTEIISX.

Macma: )xupHbIe, MUHEpaIbHBIC, dPUPHBIC — MX COCTaB, HCTOYHHUKH MOy IYCHUSL.

Tpurnuuepuasl — CIOXKHBIC DJQHPHI JKUPHBIX KHCIOT. DPHU3WUEeCKHe CBOWCTBA (PacTBOPHUMOCTb,
TeMIlepaTyphbl IDIaBlieHUs). HachllieHHBIe W HEHACHIIEHHBIC BHICIINE XKUPHBIE KapOOHOBBIE KUCIOTH. COCTaB U HO-
MEHKJIATypa TPUTIUIEPUIOB. XUMHUYECKHE CBOWCTBA: OMBUICHHE CIKHUMHU INEJI0YaMH;, BOJOW B MPHUCYTCTBHH
Kartanusatopa. [maporeHm3anus, MpucoequHEeHHe ranoreHoB. CTemeHb HACHIIIEHHOCTH XHUpa, HomHoe (6pomHOe)
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yncio. [Iporopkanue xupoB. [IpeBpamienne ;xupoB B OpraHu3Me YeJ0BeKa, UX THAPOJIU3 MOJ JedcTBHEM (EpMEHTOB.
DHepreTuueckas IICHHOCTH )KUPOB. MaprapuH: XapaKTepUCTUKA COCTaBa U MONyICHHUS.

MpL1a — CONMU BBICIIUX JXUPHBIX KUCIOT. I'mapodunbHbII U TUAPO(GOOHBIH KOHIBI MOJIEKYJ, HPHYHUHBI
MOIOMIETO NeHcTBUSA MbUI. IlomydeHne, B3aMMOAEHCTBHE C CONAMH, OOYCIOBIMBAIOMIMMH >XECTKOCTH BOAbl. CHH-
TETUYECKHE MOIOIIIHNE CPENICTBA.

Tpeboeanusn K yposnio noozomoexku

Yuawueca oonscnwt 3namo:

-oTpe/ieNieHne U Kiaccu(UKanuio 3(hUpoB.

-CII0cO0bI MOTY4YEHUsI U 0COOEHHOCTH XMMHUUECKHX CBOWCTB MPOCTHIX A(HUPOB.

-onpeielieHne, HOMEHKJIATYPY U OCOOCHHOCTH U30MEPHH CIIOXHBIX I(HUPOB.

-peakuuro dTepudUKaIMU ¥ IOHUMATh CYTh JaHHOTO 00paTHMOTO TpoIiecca.

-00J1aCTH NPUMEHEHUS CIIOKHBIX U ITPOCTHIX 3(HPOB.

-0COOECHHOCTH XMMHUYECKHX CBOWCTB U ONpEJIENICHHUE KUPOB.

- 1 coOII0IaTh MPaBWIIa TEXHUKHU 0€30TI1aCHOCTH

Yuawgueca oonscnvt ynems:

- MUCATh PEAKIHUIO THAPOTU3A CIOKHBIX I(PUPOB KAK PEAKIIUIO OMBLICHHS.

- THcaTh ypaBHCHHWE THIPONM3a (OMBUICHHS) XHPOB, PEaKIMH STEPUPUKAIMH T[IHALNEPUHA C BBICIINMA
KapOOHOBBIMH KHCIIOTAMH.

- ICTIOJIH30BaTh TEOPETUICCKUE 3HAHUS TIPU PEIICHNH NMPAKTHICSCKUX 33434 U YIIPaKHEHUH.

- oOpamaThCs ¢ XUMHYECKIM 000pyI0BaHHUEM, PEaKTHBAMH.

- COCTaBIIATH OTUET O MPAKTHYECKOH paboTe, AeaTs BBIBOBI, aHATH3UPOBATh, CPABHUBATS.

Tema Ne 9 YrueBojbl. (6 4acoB)

YraeBoawl: o0pa3oBanue B Tporecce (oTtocuHTe3a. [100aNbHBIN XapakTep ero 3HaueHus. Posb yrieBoaoB B
MUTAaHUHU YEI0BEKa.

[IpoucxoxkaeHUE TEPMHUHA «YTIICBOIBI», 00IIas GopMyiia COSTUHCHUI, UX KIacCU(DUKALIUS.

Momnocaxapuabl. ['moko3a: Gusndyeckue CBOMCTBA, 3HAUCHHE I OpraHu3Ma yesioBeka. CTPOCHUE MOJICKY JIBL:
ampJeTUIHAS W UUKIAYecKas (OpMbl. XHWMHYECKHE CBOMcTBA. [IpUpOJHBIE WCTOYHHKU U CIOCOOBI TONyYCHHS.
®pykTo3a. Pubo3a u gezokcupnd03a — KpaTkas XapaKTEePUCTHKA COCTaBa, CTPOCHHS, pACIIPOCTPAHCHHOCTH B IIPHUPOIE.

JAucaxapuasl. Caxapo3a: U3 UCTOpUU NpuMeHeHus. buonornyeckoe 3Hauenue. CocraB. dusnueckue cBOMCTBA.
[IpowmsituteHHOE TIOTyYeHue. [ uaporms.

Hoaucaxapuapl. [mukoreH: ponb B opraHm3Me dYenoBeka. [IlpuumHBl nuabeta W TpoQIIIaKTHKA €ro
BO3HUKHOBEHMA. Kpaxman U Hetonosa - IpHUpOoIHbIE TTOJIMMEPHI, CPAaBHUTEIBHAS XapaKTePUCTHKA WX COCTaBa, CTPYKTYPEHI,
CBOWCTB, HAXOXACHUS B IPUPOJIE, TPUMEHEHNS. [IeKCTPHHEL.

BogokHa: Hwutpatel W ameratsl IeUIFONIO3bl. VX momydeHue, CBOHCTBA, npumeHeHuwe. [loHsTHE 00
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOTO BOJIOKHA.

Tpebosanusn K ypoeHio n0020moeKu

Yuawuecn oonacnot 3namo:

- KJTaCCU(DUKAIUIO YTIICBOJIOB MO PA3JIMYHBIM KJIacCU(UKAITMOHHBIM TIPU3HAKAM.

- 0COOCHHOCTH H30MEPHUH YIIICBOIOB.

- TMHEHHBIC ¥ MUKITHIeCKIe (POPMYJIBI YTICBOOB, 0COOCHHOCTH MEPEeX01a OHON (JOPMEI B IPYTYIO.

- XUMHYECKHE CBOMCTBA TJIFOKO3bI: BOCCTAHOBJICHHE U OKHCJICHHE, PEAKIMH AJKHUTUPOBAHMS U Al[WUIHPOBAHUS,
Ka4eCTBEHHbBIC PEAKIMU HA TIIIOKO3Y KakK ajbJeru/ia U Kak MHOTOATOMHOTO CITUPTA.

- HECKOJIbKO BHJIOB OPOXKEHUS] MOHOCAXAPUIOB: CIIUPTOBOE, MACISIHOKUCIIOE, MOJIOYHOKHCIIOE, YKCYCHOKHUCIIOE.

- 0COOCHHOCTH XUMHYECKUX CBOHCTB BOCCTAHABIUBAIONIMX U HEBOCCTAHABIMBAIOIINX JUCAXAPH/IOB.

- peaKiiu, XapaKTEePHBIE LIS AUCAXAPHIOB KaK MHOTOATOMHBIX CITHPTOB.

- peaKiy TUAPOIIN3a IHCAXaAPUIOB.

- CTpPOCHHE XUMUYECKHE CBOMCTBA LIEJUTFOI03bI, KpaxMaa.

- 0COOCHHOCTH THAPOJIM3a KpaxMasia U IeJUTIOI03bI.

-IPUMEHEHHE MOJIUCAXapUI0B, UMETh MPEACTABICHUE O IIPOU3BOJCTBE OyMaru.

- IMETh MIPEACTaBICHHE 00 HCKYCCTBEHHBIX BOJIOKHAX HA MPUMEPE aIlleTaTHOI'O BOJIOKHA.

- 06HaCTI/I MPUMCHCHU PA3JINYHBIX YITICBOOOB.

- M COOJIOIATh NPABWIIA TEXHUKH OC30MaCHOCTH

Yuawgueca oonscnvt ymems:

- MHCaTh YPaBHCHHUS XMMHUYECKUX PCAKIMHA WILIFOCTPUPYIOIINX XHMHUYECKHAC CBOWCTBA M CIIOCOOBI IOJTyYCHUS
HCKYCCTBEHHBIX BOJIOKOH.

- 000011aTh, eaTh BBIBO/IbI HA OCHOBE aHaIM3a CTPOSHHUS U CBOMCTB OPraHMYECKUX COeTUHECHHH

- UCTIONIb30BATh TEOPETUUCSCKUE 3HAHKS IIPU PEIICHUHU MPAKTHUYSCKHUX 337124 U YIPAKHECHHIA.

- 00paIaThes ¢ XUMHYECKUM 000PYI0BaHUEM, PEaKTHBAMU.

- COCTABIIAITh OTYET O MPAKTUUECKOI paboTe, IeNaTh BBIBO/IbI, AHAITU3UPOBATh, CPABHUBATH.
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Tema Ne 10. Azorcoaep:kamue opraHndeckie coeIMHEHNs: HUTPOCOeIMHEeHNsl, AMUHbI, AHWJIMH,
aMuHOKHCJI0THI. [lentuapl. Besnku. HykiaenHoBbie kuciaoTobl (84acos)

Hutpocoenunenus. CTpoeHHE HUTPOTPYIIIIEI, UCTIONB30BaHIE HUTPOCOSANHEHHIH B OPTAHHICCKOM CHHTE3E.

Amunbl. CocTaB, H30MepUs W HOMEHKJIATypa aMuHOB. CTpoeHHEe aMWHOTPYNIBI. AMHHBI KaK OpraHHYECKHe
OCHOBaHUS. Peakmusi OKMCICHUS aMITHOB.

AHMJIMH — TpeICTaBUTENb apoMaTHYeCKuX aMUHOB. CTpoeHHe MOJeKynbl. DU3NKO-XUMHUYECKHE CBONUCTBA.
Croco6s1 monyuerus. M3 ucTopuu pa3BUTHS aHIUIMHOKPACOYHOH mpoMbinuieHHOCTH B EBpone. I[Ipumenenne aMuHOB B
KadecTBE CTaOMIN3aTOPOB, IECTULIUIOB, JIEKapCTBEHHBIX MIPEIapaToB.

BoJsiokHa: CHHTETHYECKOE BOJIOKHO — HUTPOH.

AMHUHOKHMCJIOTHI: QYHKIIHOHATBHBIC Tpymmbl. [IoHITHE 00 ACHMMETPHYECCKOM aTOME M ONTHYECKON H30Me-
pun. MI3oMepust 1o MOJIOKEHNUI0O aMUHOTPYTITIHI.

0-aMHHOKHCIIOTHI B COCTaBe OCIKOB. 3aMEHUMEBIC U HE3aMEHUMBbIC, UX MPUMEPHl U Ha3BaHus. Duzndeckue
CBOWMCTBa aMHUHOKHCIIOT.

HefiTpanpHble, OCHOBHBIC U KHUCJIOTHBIC aMHHOKHCIIOTHI B 3aBUCHMOCTH OT YHCIIa BXOJSIIUX B HUX COCTaB
(pyskumoHaNBHEIX Tpynn. bumonsprelii noH. OOpa3zoBaHne menTHAOB. [lenTtumHas cBs3b. [lomurenTunpl B
MIPUPOJIC: TOPMOHBI, aHTUOMOTHUKH, TOKCUHEIL.

IIpumeHeHre U TTOTyYeHNEe aMHHOKHCIIOT B JIA0OPATOPHH.

KamnpoHoBoOe BOJIOKHO - MPOAYKT TTOTUKOHACHCAINH 0.-aMHHOKATIPOHOBOM KHUCIOTHI.

AMUIel. AMUIHASA CBSI3b.

MenTtuasi: o6pa3zoBanue menTuaA0B. IlenTuaHas CBS3b.

Beaku. Knaccudpukanus: npoctsie (To0yasapHbIe, GUOPILISPHBIE) U COAEpIKamiue HeOeIKOBbIE TPYIIIIHI.
®duzndeckue cBoiicTBa O6enkoB. CTpykTypa 0eskoB: nepBuyHas. Mcmomp3oBanume YdD-CIEKTPOCKONIMA M METOda
aHajin3a KOHIIEBBIX TPYII JUIsl U3yYCHHsI MEPBHYHON CTPYKTypbl Oesika. Paborer @. CoHmkepa MO ONpeeeHHIo
CTPYKTYpPHl HMHCYJMHA. BTOopu4Has, TpeTHYHass W YETBEPTHUUHAS CTPYKTypa MOJEKYJI OeJIKOB. XapaKTepHCTHKa
CBsI3eii, MOIJCPKHUBAIOLINX ATH CTPYKTypbl. OOpaTumasi u HeoOpaTumasi aeHarypanusi. CuHTe3 OelkoB. 3HayeHUe
CHHTETHYCCKHUX 0eJKOB. [ToHsATHE 0 OMOTEXHOJIOTHH, €€ JOCTIKCHISIX U MpodieMax.

IIpeacraBienue o CTPYKType HyKJIeMHOBBIX kKucaoT. [lonstue o HK xak npupoansix nonumepax. PHK u THK,
WX MECTOHAXOXKJCHHE B JKMBOW KIeTke W ux Owonormueckne ¢yHknuu. Iuppos. Mupmamna. CoctaB MOHOMEpOB -
HYKJICOTUJOB (MUPHMUJANHOBBIE W MyPHHOBbIE OCHOBAHHS, BXOJASAIIHE B COCTAB HYKJIEHHOBBIX KHCJIOT, pu003a Wiu
Je30Kkcupuo03a, hocopHas kuciaora). Pob BOZOPOIHBIX CBS3eH B HYKIEMHOBBIX KucioTax. JIBoitHas crupans JHK.
Ponps HyKIIEHHOBBIX KUCIOT B OnocuHTe3e Oenka. [loHsITHe 0 TPAaHCKPHUIIIUH U TPAHCIISIIIH.

Tpebosanun K ypoenio no020moeKu

Yuawgueca oonscnot 3namp:

-HUTPOTPYIIILy, UCTIONIB30BAHIE HUTPOCOEIUHEHNI B OPTaHUIECKOM CHHTE3E.

- olpezieTIeHue, Ki1acCU(UKAIUI0 aMUHOB.

- 0COOCHHOCTH CTPOEHHSI aMUHOTPYIIBL, €€ HyKJI€O(MIbHBIC CBOWCTBA.

- 0Opa3oBaHUe BOJOPOIHBIX CBA3EH B MOJIEKYJIaX aMUHOB.

- OJIy4eHHe 1 OCOOCHHOCTH XUMHYECKUX CBOMCTB aMUHOB, KaK OPraHNU4eCKUX OCHOBAHUIL.

- CTpOEHHE, XUMUUEeCKHe 1 (PU3MYECKHE CBOMCTBA apOMaTHYECKUX aMUHOB.

- CHOCOOBI MOTyYeHHs] aHUJINHA ¥ IPUMEHEHNE aHWIIMHOBBIX KpacuTeseH.

- OIIpeJIeJIeHUe aMUJI0B KHCIIOT, OCOOEHHOCTH UX CTPOCHHS.

- CTpOeHHe KapbaMu/a, ero CBOMCTBa U IPUMEHEHHE

- 0COOCHHOCTH CTPOEHHSI HUTPWILHOM IPYIITIBL.

- 0COOCHHOCTH CTPOEHHSI aKPOHUTPHIIA, €TO TTOJMMEPH3AIHIO, TIOJTyYCHHE.

- CHHTETHYECKOE€ BOJIOKHO — HUTPOH.

- CTpOGHHE, OCOOCHHOCTH CTPOCHHS M XHMHYECKHX CBOICTB, OOYCIIOBJICHHBIX COUYCTaHHEM aMHHO- |
KapOOKCHIBHOW TPYIII, H30MEPHIO.

- 3HAUYEHHE B MIPUPOJIE U IPUMEHEHNE aMUHOKHUCIIOT.

- OHATHE O OENKaX, KaK O BBICOKOMOJICKYJISIPHBIX COCIUHEHHUSAX.

- OCHOBHBIE AMHUHOKHCIIOTBI, BXOJSIIUE B COCTaB OEIKOBBIX MOJIEKYII.

- IEPBUYHYIO, BTOPUIHYIO, TPETUYHYIO U YETBEPTUIHYIO CTPYKTYPY OCIIKOB

- CBOWCTBA OENKOB: (pU3NUECKHE U XUMHYECKHUE.

- KAUeCTBEHHBIE PEeaKIUK Ha OeNIKH

- CTpOEHME UPPOJIa U MUPUAMHA.

- 0COOCHHOCTH IPUMEHEHUS U PacTIpOCTPAHEHHUS TeTEPOLMKITMYECKUX a30TUCTHIX OCHOBAHHH.

Yuawgueca oonscnvt ynemn:

- OOBSICHSITH B3aMMHOE BIUSIHUE ATOMOB B MOJICKYJIaX aHUJIMHA, CPABHUBASI UX OEH30JIOM U aMHHAMH.
- MOJTBEPIKAATh JAHHBIC TIOJOKEHUS YPABHEHUSIMA XUMHIECKUAX PEAKIIHIA.

- IOKa3bIBaTh CJ1a00 OCHOBHBIN XapaKkTep aMHIOB KHCIIOT.

- MHCaTh yPaBHEHHsI XUMHYECKUX Peakinii 00pa30BaHMUs TUICHITHIIOB.
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- [MMCAaTh YPaBHCHUS XUMHWYCCKUX peaKIII/Iﬁ TruapoJin3a, ACHATypaluunu OCIIKOBBIX MOJICKYJI.
- HOPEACTABJICHUC O HYKJIICMHOBBIX KHUCJIOTAX, KaK CJIIOXKXKHBIX OPIraHUYCCKHUX COCANHCHUAX.
- A€J1aTh 0606H.[8.IOH.[I/Ie BbIBO/JIbI O B3aNMOCBA3U CTPOCHUA U CBOICTB COGI[HH@HI/Iﬁ.

1V. Xumua BMC

Tema Nell. Boicokomosieky/isipHble coequHeHus: cuHTeTHyeckne BMC 1 mojiuMepHbie MaTepUaJIbl.

BbicokoMonekyIsipHble coequHeHus. (4 yaca)

O6mume mousarus xumuu BMC.

IMoauMepbl: MakpoMOJeKya, MOHOMEDP, CTPYKTYpPHOE 3BEHO, CTENEHb IMOJUME PU3aIINH, reoMeTpuyecKas
(hopMa MaKpOOMOJICKYJI, KpUCTAUIMYHOCT IOJUMEPOB. 3aBHCUMOCThH CBOMCTB MOJUMEPA OT €0 CTPOCHHS.

OU3NKO-XUMUYECKUE CBOWCTBa ToauMepoB. Kiaccupukanus mnoaumepoB. Peaknum moJmMepu3almud H
NMOJMKOHAEHCAIHH.

Kayuykn: XapakrepucTuka Kay4ykoB (Ha mOpuMmepax OyTaJUeHOBOTO U JUBUHIIOBOTO) CHHTE3 KaydyKOB.

Pes3nna

Bosnoxna: xapakrepucTHKa BOJIOKOH (Ha IMPUMEpaxX alleTaTHOTO BOJOKHA M KalpoOHa),

IInacTmaccenl: XapaKTEePUCTHKA mwiactMacc (Ha mMpUMepax IMOJMITHIICHA, MOJUBUHUIXIOpUAA H
MOJIMBUHUIICTHPOJIA).

[IpakTrdeckoe MCIONB30BaHKE MOJIMMEPOB M BOSHUKIIIKE B PEe3yNIBTaTe 3TOTO IKOJIOTHYECKHE MpoOiIeMbl. BropudaHas
nepepadoTKa ITOJTMMEPOB.

Hosrble BelecTBa 4 MaTepuaJibl B TEXHUKE.

Tpebosanusn K ypoeHio no02omosKu

Yuawueca oonscnot 3namo:

- MOHSATHSA MOHOMED, TIOJIUMED, CTPYKTYPHOE 3BEHO, CTCIICHb IMOJIMMEPHU3AIIHH.

- OMNPCACIICHUA peaKL[I/Iﬁ NMoJIMMEpU3allii U TMOJUKOHACHCAIIUH.

- pa3nu4Hbie HOPMBI CTPOCHHUS MOJIMMEPOB: IMHEHHYIO U PAa3BETBICHHYIO, KPHUCTALTHUECKYIO U aMOP(HYIO

- pa3JIMYHbIC CHHTETUYECKUC BOJIOKHA.

- (hopMyITBI BOJIOKOH, TTACTMACC U CITOCOOBI MTOTYYCHHS.

- CITOCOOBI MTOYYCHHSI CHHTETUYECKOTO KaydyKa U Pe3UHBI.

- pa3IMYHEIC [0 CTPOCHUIO KAyUyKH.

- 00JacTH IPUMEHEHUSI Pa3JINYHBIX KayIyKOB, OCHOBBIBASCH Ha UX CTPOCHUU.

- 00JacTH IPUMEHEHUS Pa3INIHBIX PE3HH.

- (pakTHUECKHit MaTEepHAN IO TEME U YMETh MTUCATh YPABHEHUSI XUMUUECKUX PEAKIINiA.

- OCHOBHBIC HAIlPaBJICHHUS JaJbHEHIIETO pa3BUTHSI OPTaHMYECKOTO CHHTE3a OJIMMEPHBIX MaTEPHAIIOB.

- W coOroIaTh MpaBMiia TEXHUKH O€30MIaCHOCTH

Yuawueca oonscnvt ymems:

- MMCaTh YPAaBHCHUSA XUMHUYCCKUX peaKHI/Iﬁ TOJIYUCHUS MMOJIMMEPOB.

- IPUBOJUTH IPUMEPBI PEAKLUI TOIMMEPU3aLUU U TOJIMKOHICHCALIUY.

- KJIaCCU(UIIUPOBATH TUIACTMACCHI.

- IPUBOAMTH MPUMEPBI (POPMYJI Pa3IMUHbBIX IJIACTMACC, BOJIOKOH.

- pacro3HaBaTh IUIACTMACCHl U XUMUYCCKUC BOJIOKHA.

- aHAJIM3UPOBATh, CPABHUBATH, IPOBOUTH AHAJIOTHH.

- HCTIIOJIB30BaTh TCOPETUYCCKUC 3HAHUS TPU PEIICHUU MPAKTHYCCKUX 33134 U YIIPAXKHCHUH.

- 00pamaThCs ¢ XUMHYECKIM 000pyIOBaHHUEM, PEaKTHBAMH.

- COCTaBIISTh OTYET O MPAKTHIECKOH padoTe, IenaTh BBIBOJBI, aHATH3UPOBATh, CPABHUBATS.

V. O6o0menune mo Kypcy.

Tema Nel5. O6o01eHune mo Kypcy opranudeckoii xumumn (4 yaca)

Knaccel opranvueckux coenMHeHUM. Peaknuu B opraHMYecKod XUMMHU. ['eHeTHueckas CBSI3b OpPraHUYeCKHX
COEIMHEHUHN.

XuUMuYecKasi OSKOJIOTHS KaK KOMIUIEKCHAsh HayKa, II03BOJLIOINAs U3ydyaThb COCTOSHHE OKpY>Kalled cpenpl U
CHoco0CTBOBATh €€ yiyuleHnto. KoMIuieKCHbII XapakTep BO3AEHCTBHS Ha OKPYKAIOLIYIO CPEy U MOITYJISIHU )KUBBIX 0COOeH
Pa3NnUYHBIX OPraHMYECKHX BEIIECTB (YIIIEBOJOPOIOB, (PEHONIOB, OMOJIOrNYECKH aKTHBHBIX BEIIECTB H JIp.).

Crnioco0Obl YMEHBILICHUS HETATHBHOTO BO3/ICHCTBUSI HA PUPOJTY OPraHMYECKUX COCTMHEHUM.

Toxkcu4yHBIe, B3pPBIBOONIACHBIE 1 TOPIOYME BelleCTBA.

Tpebosanusn K ypoenio no02omosku

Yuawueca oonscnot 3namo:

- FEHETUYECKYIO CBSI3b MKy OCHOBHBIMH KJIACCAMU OPIraHUYECKUX COCTUHCHUH.

- YCTIOBUSI IPOTEKAHUST XUMUYECKUX PEAKIMi B OPraHU4ECKONW XUMHUH, YKa3bIBATh MX [IPU HAMIMCAHUN YPABHCHHIA.

- MpaBUJIa HOMEHKIIATYPBI OPrAaHUYECKUX COCAMHECHUIA.

- KJIaCCU(UKAIMIO U H30MEPUIO OPraHUYECKUX COCAUHEHHUH.

- KOMIUICKCHBIM XapakTep BO3/CHCTBHS HAa OKPYXKAIOUIYI0 CpPEeIy W TOMYNSAIMUA JKUBBIX OCOOEH pasIuYHBIX
OpraHUYECKHX BEIEeCTB (YIIIEBO0PO/IOB, (PEHOIOB, OMOIOTHYECKH AKTHBHBIX BEIIECTB U JIp.).
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Yuawgueca oonscnvt ynemn:

- mHcaTh YPAaBHEHUS XMMHUUYECKMX pEakiuid, Ha OCHOBAaHWM 3HAHUN MOJNYYSHHBIX MPU HU3YYCHUH Kypca
OpPTraHU4eCKON XUMHHU.

- BUJIETh B3aUMOCBSI3b MKy OCHOBHBIMH KJIACCAMU OPIraHUYECKUX COCHMHEHUI.

- peurath KOMOMHUPOBAHHBIE 334K PA3JIMIHOTO YPOBHS CIIOMKHOCTH 110 OPraHMYECKOM XUMHH.

- 00BSICHATH XMMHUYECKYIO IKOJIOTHIO KaK KOMILICKCHYIO HAyKY, TO3BOJISIOILYI0 M3y4YaTh COCTOSHHUE OKPYIKAIOIIEH
Cpefbl U CIOCOOCTBOBATH €€ YITyHIICHHIO.
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3. KasieHapHo-TeMaTH4ecKoe INIaHUPOBAHUE

10 kmacc

68 yacoB (2 uaca B HeJlelIO)

n/n

Ha3Banue pa3zjieia,
TeMbl YPOKa

Ko.1-Bo yacoB

Tun ypoka

®opMma ypoka

Tele/leI H NMMOHATHSA
BBOJIMMbI€ BIIEPBbIC

JemMoHcTpanuu
JlaGopaTopHbie
ONBITHI
IIpakTuyeckue
paboTsl

Hudopman
HOHHOE
CONPOBOXKI
eHHe

IlnaHupyembie pe3yJbTaThl 00yYeHHsI
Yuamuecs 10/5KHBI 3HAThH
Yyamuecst 10JIZKHBI yMeTh

Jara

10§
aH

dax

OcHOBHbIE 3a1a4Y4 U3YYCeHUS TeMbI:
AUATHOCTHKA 110 YPOBHAM ymeHuﬁ W HAaBbIKOB, INPUIICAIINX KJIacC C yl"J'ly6J'l€HHBIM H3YUYCHUEM NTPEAMETA yHaALIUXCA.

1. TloBTOpeHHe OCHOBHBIX BONPOCOB Kypca HeOpraHu4eckoil xumun (2 4aca)

1,2 Pemenne THIOBBIX 2 Ypok IMpakTuxym VYMeTs pemars THIOBBIE H KOMOMHUPOBAHHEIE 33/1a4H,
3a1a4 HPAKTHKYM HCHOJIB3YS TEOPETHUECKUE 3HAHHS 110 HEOPraHUYECKOH
XHAMUH (XHMAYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUECKUX
coeMHEHUH, pacCTaHOBKa KO (UIHEHTOB METOAOM dIIEKTPOHHOTO
OasaHca)
YMeTh HCTIONB30BaTh PaCUETHBIE (HOPMYIIBI IPH PELICHUH
KOMOWHVPOBAHHBIX M THUIIOBBIX 3aJad.
2. BBeleHue B Oprannyeckyio XuMuio (4 yaca)
3,4 Pemenue 3anay Ha 2 Ypoxk IMpakTukym YMeTs pemmars 3a1auy JaHHOTO THIIA.
BBIBOJI (hopmyt peuieHus Ymerb opopMIsATh 331a4u.
OpraHHYecKUX 3a1a4
COEIUHEHUH, 110
N3BECTHBIM MacCOBBIM
JIOJISIM DJIEMEHTOB B
BEIIECTBE
5,6 Pemenue 3amad Ha 2 Ypoxk IMpaxTaxym ‘YMeTb pemaTs 3aauil JaHHOTO THIIA.
BBIBOJI (hopMmyit pelieHus Ymerb opopMIsATh 331auu.
OpraHHYecKuX 3ama4d
COEMHEHHH 10
IPOYKTaM CrOpaHUst
OpraHHYeCcKUX
BELIECTB
3. YraeBoxoponsi (18 yacos)
78 Pemenwue 3ana4 Ha 2 Ypoxk 3aueTHas YMeTs pemats 3aa4u Ha BEIBOJ, ()OPMyJI OPraHHMIECKUX COCTMHEHHIL.
BBIBOJI (hopmyt MPaKTHKYM i depeHpo YMeTb rpaMOTHO 0GOPMIIATh 33/1a4H JJAHHOTO THUIIA.
OpraHM4EecKHX BaHHas paboTa
COeIMHEHNH aJKaHOB
U [IMKJIOAIKAHOB
9,10 | Pemenue pacueTHBIX 2 Ypok — 3HaTh ATOPUTM PEIICHHs 3a1ad [10 YPaBHEHHUSM PEaKIHii, yMeTb PelleTh
3a/1a4 C MPOOIEMHBIM HPAKTHKYM. 3a/1a4M 110 YPaBHEHHUSM.

XapaKTepoM Ha
XHMHUYECKHE CBOMCTBA
MpeeIbHbBIX
YIJIEBOJOPOIOB.
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Ne Ha3zBanue pasjeia, = Tun ypoka ®opMma ypoka TepMHHBI M IOHATHS JleMoHCTpanuu Hudopman Ilnanupyemble pe3yabTAThI 00yYeHHs Jara
n/n TeMbl YPOKa 3 BBO/IIMbIE BIIepBbIe JlabopaTopHbie HOHHOE Yyanuecsi J0/KHBI 3HATH
e ONBITHI COIPOBOK] Yyamuecs 10JKHbI YMeTh 111 dax
3 IIpakTuyeckne eHHe aH T
'g padoThI
=
11 Perenune pacueTHbIX 2 Ypok — 3HaTh aJITOPUTM PELICHHUS 3a]a4 [0 YPAaBHEHHUAM pEaKL1i, yMETb PEIIeTh
12 3aj1ad Ha CMECH U MIPaKTUKYM 3a/1a4d 110 YPaBHEHUSIM.
U30BITOK.
13 Pemenne 2 Ypoxk IpakTukym ‘YMers penarh 3a7a4u pa3JiiuHbIX TUIIOB.
14 KOMOMHHPOBaHHBIX peuieHus YMerb pazoupath 3anady.
pacyeTHBIX 3a7a4 110 3ama4d YMets opopMIIATE 3a1a4y.
TeMe «AJIKEHBI U
JIMEHBD
15, Pemenwue 3ana4 Ha 2 Ypoxk IMpakTukym ‘YMeTb penraTs 3aauil JaHHOTO THIIA.
16 CMecH. pelleHus YMeTh BBOIUTH HEU3BECTHOE H COCTABIATE CUCTEMY YPaBHEHHIA.
3a/1a4 YMeTb 0opMIIATh 3a/1ady.
17 Pemenne 2 Ypox TpakTukym YMeTb pemiaTh 3a1a4u pa3IMYHbIX THIIOB.
,18 KOMOMHHPOBaHHBIX KOMIUIEKCHOT YMerb pazoupath 3anady.
pacUeTHBIX 3a/1a4 0 YMets opopMIATE 3a1ady.
CATKHHBI» HpHMEHEHHUS
3HaHUI
19 I'enernueckas CBA3b 2 Ypok VYMeHHe COCTaBIATh TCHETHYECKHE IICTTOYKH.
,20 MEXIy IpeaeTbHbBIMU HPaKTHKYM
U HEIpeIeIbHbIMU
YTIIEBOJIOPOJIAMH.
21 Bzanmuoe BiusiHEE 1 Ypok Tomyon Hemoncmpayuu. 3HaTh B3aHMHOE BIUSIHHE B MOJIEKYJIe TOIyO0lIa, paclpeeleHue
aTOMOB B MOJIEKYJIE HPAKTHKYM OkHceHne ToyoJa. 3JIEKTPOHHOM INIOTHOCTH B MOJIEKYJIE.
Toyona duznueckue ‘YMeTb pOoBOUTE aHATOTHY B3aHMHOTO BIHMSHHS aTOMOB B MOJIEKYJIe
U XUMUYECKHe TOJTyoJIa ¥ IIPeIeNbHBIX YTIIEBOJOPOIOB, yMETh HOATBEPKAATh
CBOICTBa TOIyONa TEOPETHIECKHE BHIBO/B! YPABHEHHUSIMU XUMHUUCCKUX PEAKIHH.
3HaTh XUMUUYECKHE CBOMCTBA TOIYOJIa U YMETh ITHCATh yPABHEHUS
XUMUYECKHX PEaKIHil.
22, Pemenne 2 Ypox TpakTukym YMeTb pemiaTh 3a1a4u pa3IMYHBIX THIIOB.
23, KOMOMHHPOBaHHBIX peleHust VYMets pazbupats 3aady.
pacueTHBIX 3a]a4 Ha 3amad YMets opopMIATE 3a1ady.
PacTBOpBI
24 T'enernueckas cBsI3b 1 Ypoxk ‘YMeHne CoCTaBIATh TeHETHIECKHE IICTIOYKH.
MEXIy IpeneIbHbIMH HPAKTHKYM
U HelpeIeIbHBIMH
YIIIEBOJOPOAMHU.
4. CoenMHeHHsl, cofiepKallie aTOMbI KHCJI0PO/a, a30Ta H APYIUX 3JeMeHToB (36 yacoB)
25, PactBopumocTs 2 Ypox PacTBOpHMOCTS , 3HaTh CIIOCOOB! BEIPAXKEHHUSI KOHIICHTPAIMH PACTBOPOB, OCOOCHHOCTH
26 BEIIECTB B BOJIE. HPAKTHKYM KOHIIEHTpaLus, CTPOEHHUS MOJIEKYJI CIIUPTOB, (PEHOIOB. YMETh peliaTh pacueTHbIE 3a/1auH.
Konmuecrsennas
XapaKTepHCTUKA
pacTBOpOB
27, Pemenne 3 Ypox 3HATh aJITOPUTM PEIICHHUS 3a]a4 Ha CIOCOOBI BBIPAKEHUS KOHLICHTPAIIUK
28, KOMOMHUPOBAHHBIX peueHus pacTBOpoB
29 pacyeTHBIX 33134 Ha 3a1a4
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Ne Ha3zBanue pasjeia, = Tun ypoka ®opMma ypoka TepMHHBI M IOHATHS JleMoHCTpanuu Hudopman Ilnanupyemble pe3yabTAThI 00yYeHHs Jara
n/n TeMBbI YPOKa S BBOJMMbIE BIIEPBbIE JlaGopaTopHbIe HOHHOE Yuamuecst 10J2KHBI 3HATH
e ONBITHI COIPOBOK] Yyamuecs 10JKHbI YMeTh 111 dax
3 IpakTuyeckue eHue aH T
'g padoThI
=
PacTBOpBI
30, Peurenue 4 VYpox VMeTb nucaTh XMMHYECKHE PEaKINH, II0ITBEP)KAAOIINE CBOMCTBA
31, KOMOHWHHPOBaHHBIX peleHust U3YUYCHHBIX BEIIECTB.
32, KaueCTBEHHBIX U 3amaq YMeTb mucath peakiu, JOKa3bIBalOINe TeHETHIECKYIO CBSI3b OCHOBHBIX
33 pacUeTHBIX 32134 10 KJIACCOB OPTaHMYECKHX BEIIECTB.
TeMaM
«YT1eBOIOPOIbI,
CIIUPTEIL, PEHOIBI»
34 XuMH4ecKoe u 2 Ypox KapbonunbHas rpymma, 3HaTh 0COOCHHOCTH CTPOCHUS albJICTUIHON IPYIIIIBL.
35 3JIEKTPOHHOE HPaKTUKYM KEeTO-TpyImna, VYMeTb 0TIHYaTh KapOOHHIIBHYIO IPYIIITY OT alIbJETHAHON IPYIIIBI.
CTpOEHHUE abJCTUIOB aIbJIeTHAHAS TPYIIIA, OOBSCHATH XUMHIECKUE CBOHCTBA HCXOMS U3 CTPYKTYPHI BEIECTBA.
U KETOHOB U KapOOKCHIIbHAS TPYIIIIA.
KapOOHOBBIX KHCIIOT.
36 Penrenne pacueTHbIX 2 Ypok 3HATh ATOPUTM PEIICHHS 3a/1a4 Ha BHIPAXKCHHE KOHCTAHTBI
37 3a/1a4 Ha BBEIPAXKCHUE HPaKTHKYM JIMCCOLMALINHY, OTIPE/ieTICHHE CTEIIEHN M CCOLHALINH, BOJOPOIHOTO
KOHCTAHTBI OKa3aTesl.
JIMCCOLIMALIH, VMerTb pemarh 3a1auH.
OIpE/IEIICHNIE CTEICHH
JIMCCOLIMALIH,
BOJIOPOJTHOTO
OKa3aTensl.
38 Pemrenne 2 Ypox YMeTh perarh 3aJauy pa3IndHbIX TUIIOB.
39 KOMOMHHPOBaHHBIX MPaKTHKYM YMerb pazoupath 3amady.
KaueCTBEHHBIX U YMets opopMIIATE 3a1a4y.
PAcCYETHBIX 3a1a4 [0
TeMaM «AJIbJICTHIbI,
KapOOHOBBIE
KHUCIIOTBI)
40 OKHCIUTENTBHO- 2 Ypok 3uate onpenenenust OBP, okucnutens, BOCCTaHOBUTEIS.
41 BOCCTAHOBHTEJIbHBIE MPaKTHKYM YMeTb paccTaBisATh KO3(GGHUIHEHTH METOJOM DJIEKTPOHHOTO OanaHca.
peakuuu B
OpPTaHUYECKOW XUMHHU.
42 I'maposus 2 Ypoxk Peakis stepudukarmm, 3HaTh onpe/iesieHue, HOMEHKIIATypy U OCOOEHHOCTH U30MEPHH CIIOKHBIX
43 OPraHUYECKUX HPaKTUKYM MEXaHH3M PEaKIuH a¢upos.
BEILECTB. 3TepU(PUKALNHN, PEaAKIH 3HaTh peakiyio 3Tepr(HKALUI 1 TOHUMATh CyTh JAHHOTO 00PaTUMOro
THPOIN3a-OMBUICHHS mporiecca.
VMeTb MucaTh PEeakiMio THAPOIN3a CIOKHBIX I(GUPOB KaK PEaKIUIO
OMBUICHUS.
3HaTh 00JaCTH IPUMEHEHHUS CIIOKHBIX M IPOCTHIX 3(HPOB.
44 Pemenue 3 Ypoxk YMeTb HCIOIb30BaTh TEOPETHICCKHE 3HAHUS NIPH PELICHHUH 3a1a4 ¥ 1
45 KOMOMHHPOBaHHBIX MPaKTHKYM YHpaKHEHHU.
46 YCII0)KHEHHbIX YMerb 00paimarbes ¢ XHMUYECKHM 000PYI0BAHUEM U PEAKTUBAMH.

PacyETHBIX 3a/1a4 Ha
TIPUMECH, BBIXO

Co0uroaTh paBmiia TEXHUKH OE30MaCHOCTH.
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Ne Ha3zBanue pasjeia, = Tun ypoka ®opMma ypoka TepMHHBI M IOHATHS JleMoHCTpanuu Hudopman Ilnanupyemble pe3yabTAThI 00yYeHHs Jara
n/n TeMbl YPOKa 3 BBO/IIMbIE BIIepBbIe JlabopaTopHbie HOHHOE Yyanuecsi J0/KHBI 3HATH
e ONBITHI COIPOBOK] Yyamuecs 10JKHbI YMeTh 111 dax
3 IIpakTuyeckne eHHe aH T
'g padoThI
=
HPOYKTa OT
TEOPETHIECKU
BO3MOXKHOTO.

47 YraeBoasr: 2 Ypoxk MoHocaxapu/Ipl, 3HaTh KJIaCCH()HUKAIMIO YITICBOIOB 110 Pa3IMYHbIM KJIACCH(PHKALMOHHBIM

48 Knaccudpuxanus MPaKTHKYM MOHO3BI, TUCAXaPHUJIBI, 0l MIPU3HAKAM.
yriieBonoB. M3omepust. U B-(hopMsI IITI0K03a, 3HaTh 0COOCHHOCTH M30MEPHH YITIEBOMIOB.

pubo3a, ne3okcupudosa, 3HaTh TUHEHHBIEC ¥ NUKIHIECKHe (hOPMyIIBI yIIEBOIOB, 0OCOOCHHOCTH

¢dhpykTo3a, TayTOMepus, nepexoza oJHo| GOPMBI B PYTYIO.

CTepEeon30MephI 3HaTh XUMUUYECKHE CBOMCTBA IIIOKO3bI: BOCCTAHOBIEHHE M OKUCIICHHUE,
peaKkluH aJKUIUIMPOBAHUS U AllMIUIMPOBAHMS, KAUECTBEHHbIE PEaKIUH Ha
TIFOKO3Y KaK aJIbJIeTHa ¥ Kak MHOTOaTOMHOTO CITHPTa.
3HaTh HECKOJILKO BUIOB OPOXKEHHSI MOHOCAXapUIOB: CIIUPTOBOE,
MaCISIHOKUCIIOE, MOJIOYHOKHCIIOE.

49 Jducaxapuibl: 2 Ypox Jucaxapunpl, Jemoncmpayuu. 3HaTh 0COOEHHOCTH XUMHYECKHX CBOMCTB BOCCTAHABIMBAIOIINX U

50 0COOCHHOCTH HPaKTHKYM WHBEPTHBIN caxap, OmnBITHL, HEBOCCTAHABIIUBAIOIIHX JUCAXapPUJIOB.

CTpOEHHUS U caxapo3a, MabT03a, MIOATBEPKAAOIIIE 3HaTh PeaKIiu, XapaKTepHBIE IS JUCAXapHI0B KaK MHOTOaTOMHBIX
XUMHUYECKHX CBOUCTB JIAKTO3a, TIIMKO3H/IHBIE XHMMHYECKHE CBOICTBA CIUPTOB.

IMoaucaxapuasl: CBSI3H TJIIOKO3BI H Caxapo3bl. 3HaTh peakIUU IHAPOIN3a AUCAXapHIOB.

Kpaxmai, amuiosa,

IEeJUTI0N03a.

51 VYrnesozpl. Penienue 2 Ypok 3HaTh XUMHUYECKHE CBOWCTBAa MOHOCAXApHJIOB, JMCAXAPUJIOB,

52 Ka4eCTBEHHBIX U MPaKTUKYM MOJIUCAXAPUIOB.
pacUeTHBIX 3a/a4 VYMeTs mHucaTh ypaBHEHUS XUMHIECKHX PEAKIHIL.

HOBBIIEHHOH 3HaTh 00JIACTH MPUMEHEHHs PA3INYHbIX YIJICBOIOB.
CIIOKHOCTH. YMets 060011aTh, AeTaTh BEIBOIB! HA OCHOBE aHATN3a CTPOCHUS U
CBOMCTB OPraHM4YECKUX COEIMHEHUM.

53 Hutpocoenunenus. 2 Ypoxk AMuH, TMaMUH 3HaTh ompe/eNneHue, KIacCU(PUKaIHIo aMUHOB.

54 AMMHBI. XUMHYECKHE MPaKTHKYM 3HaTh 0OCOOEHHOCTH CTPOCHUSI AMUHOTPYIIIIBI, €€ HYKICO(QHIbHBIE
cBoiicrBa. [Tomyuenue cBoiictBa. OOpa3zoBaHKe BOJOPOIHBIX CBA3EH B MOJICKYJIaX AMUHOB.
aMuHOB. PacuerHsre 3HaTh NOJIy4eHHE H OCOOCHHOCTH XUMHUYECKUX CBOMCTB aMHHOB, KaK
3a/1a4u OpraHUYeCKUX OCHOBAHHIL.

55 AMMHOKHCJIOTBI. 2 Ypox 3HaTh CTPOEHUE, OCOOCHHOCTH CTPOCHHS U XUMUUCCKUX CBOICTB,

56 Crpoenue, U3y4YeHHs 00YCIIOBJIEHHBIX COYETAHHEM aMHHO- ¥ KapOOKCHIIbHOM IpyIII,
0COOCHHOCTH CBOHUCTB. HOBOTO H30MEpHIO.

Pemenue 3anay. MaTepHuana 3HaTh 3HaYEHUE B IPHPOJE U NPUMEHEHHE AMUHOKHUCIIOT.
YMeTb nucath ypaBHEHUsI XUMUYECKUX PeakIiii 00pa3oBaHuUs
JUHENTHIOB.
3HaTh NPUMEHEHHE NENTH/IOB.

57 AsoTconepxaniue 2 Ypok IMupugun. 3HaTh CTPOEHUE MUPHINHA U TUPPOIIA, CTPOSHUE TeTEPOIIUKIIOB.

58 OpraHH4ecKue HPAKTHKYM MHPPOIT VMeTb JJOKa3bIBaTh Cl1ab0 OCHOBHBIN XapaKTep aMHIOB KHCIIOT.
COCIMHEHNS . 3HaTh CTPOEHHE, 0COOEHHOCTH CTPOCHHS X XHMHUYECKUX CBOICTB,
I'eTeporMKIIbL. 00yC/IOBJIEHHBIX COYE€TaHHEM aMUHO- M KapOOKCUIIBHOM TPy,
Pemenne H30MEPHIO.

Ka4YCCTBCHHBIX U

YMETh JOKa3bIBaTh C1a00 OCHOBHBIH XapaKkTep aMHIOB KHCIIOT.
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Ne Ha3zBanue pasjeia, = Tun ypoka ®opMma ypoka TepMHHBI M IOHATHS JleMoHCTpanuu Hudopman Ilnanupyemble pe3yabTAThI 00yYeHHs Jara
n/n TeMbl YPOKa 3 BBO/IIMbIE BIIepBbIe JlabopaTopHbie HOHHOE Yyanuecsi J0/KHBI 3HATH
e ONBITHI COIPOBOK] Yyamuecs 10JKHbI YMeTh 111 dax
3 IIpakTuyeckne eHHe aH T
'g padoThI
=
pacueTHBIX 3a/1a4
MOBBILIEHHOM
CIIOKHOCTH.
59 KauecTBennsle 3amaun | 2 Ypoxk ‘YMeTb NpOBONTH KAYeCTBEHHBIC PEAKIIMH, OIPEACISTH COCTAB BELIECTBA.
60 Ha Oenku u MPaKTHKYM YMeTb CTpOUTh (GOPMYIIBL, 1eaTh 0000MIIAIOINE BEIBOIBI O CTPOCHHU H
HYKJIEUHOBBIE CBOMCTax.
KHCTIOTHL.
5. Xumust BMC (4 4aca)
61 OO1iye noHsATUs 0 2 Ypox Monowmep, moaumep, 3HaTh NOHATHS MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTECHEHb
62 BMC. HPAKTHKYM CTPYKTYPHOE 3BEHO, MOJIMMEPH3ALIIH.
BbicokoMo1eKy IsIpH CTeleHb VYMeTh mHucaTh ypaBHEHUS XUMHIECKHX PEaKIHil HOIyICHHs IOTUMEPOB.
ble COeTMHEHUsI TIOJIIMEPU3ALIHH. 3HaTh U yMETh NHCATh (OPMYJIbI HOJHMEPOB.
63 Ionnmepsnr: 2 Ypox CTpyKTyphl: THHEHHA, 3HaTh pa3nuYHbIe (HOPMBI CTPOCHHUS OIMMEPOB: JINHEHHYIO H
64 CTpyKTypa noaumepa. HPAKTHKYM pa3BeTBIICHHAs; Pa3BETBICHHYIO, KPUCTAINIHYECKYIO H aMOP(HYIO.
3aBHCHMOCTH CBOHCTB Matepuana Kpucrammuaeckoe u
HOJIIMEpa OT €ro amMop(dHOe COCTOSHHSA
CTpOEHHUS
Pemenne
KaueCTBEHHBIX U
PacUeTHBIX 3a/1a4
TMOBBILIEHHOM
CIIOXKHOCTH.
6. OGoOIeHne 3HAHUT 10 KypCy OpraHudeckoii xumun (4uaca)
65 I'enetnueckas cBsa3b 2 Ypok 3HaTh FeHETUUECKYIO CBSI3b MEKILY OCHOBHBIMU KJIACCAMU OPTaHHUYECKHX
66 MEXITy OCHOBHBIMHU HPaKTHKYM COCIIMHEHUI.
KJIaccaMu VYMeTh mucaTh ypaBHEHUS XUMHIECKHX PEaKIHil, HA OCHOBAaHUH 3HAHUH
OpraHM4ecKux MOJTy4EHHBIX MPH U3YYEHHHU Kypca OpraHu4ecKoi XUMUH.
CoeMHEHn 3HaTh yCIIOBUS NIPOTEKAHNS XUMUUECKHX PEAKIHil B OPraHNIEeCKOi
XHMMUH, YKa3bIBaTh UX NPU HAIIMCAHUM YPaBHEHHH.
67 Pemenne nToroBeIx 1 Ypoxk VMeTh pemaTs KOMONHUPOBAHHBIE 33/1a4H PA3IHIHOTO YPOBHS
3a1ad 1o HPAKTHKYM CII0)KHOCTH II0 OPTaHUYECKON XUMUH.
OpraHHYecKOH XUMHUH MaTepuana
68 Hanucanue nenouex 1 Ypox YMeTs 00001aTh U CHCTEMaTH3HPOBATh U3yIEHHBIH MaTepHal.
HpeBpanieHuit u HPAKTHKYM VYMeTh BUJIETh B3aUMOCBSI3b MEXKy OCHOBHBIMH KJIACCaMH OPraHUYECKUX
ypasHenuii OBP MaTepHana COEIMHEHHH.

VYMeTh NOATBEPKAATh CBOM 3HAHUS yPAaBHEHUSIMU XUMHUYECKUX PEaKIHi,
YKa3bIBaTh YCIIOBUS UX IPOBEICHUS.

3HaTh NpaBUIa HOMEHKIIATYPBl OPraHUYECKUX COSIMHEHHUIL.

3HaTh KIaCCH()UKAIMIO U N30MEPHIO OPTaHNYECKHX COCIUHEHUIL.

Ymerb cocraisith OBP oprannueckux peaxuuii.
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4. PecypcHoe o0ecnieyenune pabodeil NporpaMmsl
OcHOBHas TUTEeparypa:

YueOHuK:

H.E.Ky3nenoBa, 1.M.TutoBa, H.H.I'apa, Opramndeckas xumua. YueObuuk it 10 xmacca (mpoduibHBIH
ypoBenb) - M.: Benrana-I'pag

3amauHuK:

I'.IT. Xomuenko, .I.Xomuenko 3amgayu Mo XMMHHU AJIS TOCTYHAIOIIKX B By3bl. M.: «BrIcmas mkomay

JlononHuTensHble yueOHble TOCOOHS:

Xumust. [Tocobue-perneTurop mist mocTynaromux B BY3bl. [lon pemakmueir mon. A.C.Eroposa. PocToB-Ha-
Hony: «DeHuKc»

H.E.Ky3bmenxko, B.B.Epemun, B.A.IlonkoB Xumus. s MIKOJBHUKOB CTapUIMX KIACCOB U NOCTYMAIOIINUX B
By3bL. M.: «/Ipoda»

9.T.OranecsHn PyxoBOJCTBO MO XMMHUHU NOCTYyHAOMIMM B By3bl. M.: «Briciias mkona»

I''TI.XomueHko Xumus Jis NOCTyHaromux B By3bl. M.: « Beicmias mkomnay»

E.M.Appamankos, H.b.Kazennosa, M.E.Tamm Kypc oprannueckoit xumuu. s cTaplIeKIaCCHUKOB U
MOCTYTAIOMINX B BY3bl. M.: «AKBapuyM»

H.E.Ky3pmenko, B.B.Epemun COopHUK 32124 ¥ YIIPa)KHEHUH 1O XUMUH. J[JIs1 IKOJTLHUKOB U aOUTYypHUEHTOB.
M.: «OHHUKC»

*Bce mepeyrClICHHBIC MMOCOOMS HCIONB3YIOTCS YYHUTEIIEM M YYalUMCS B KAauyeCTBE JOIMOJHHUTEIBHOIO

Matepuaia Jjd MMOATOTOBKH K MPAKTUYCCKUM U JICKHMOHHBIM 3aHATUAM.

Menaunapecypcs:

Heopraunueckas xumust. (KoMmakT-1uck) — U3AaTEIbCTBO « Y UUTEIIB

Xwumust. TToxHBII WILTIOCTPUPOBaHHELH Kypc — «Pyccoout [Tabmummuary

Xumns O6mast n Heopraandeckast 10 — 11 xkimacc — Jlaboparopus cucrem Mynstumenua, Mapl TY

Xumust 8 — 11 kmace 6uOIHOTEKA AIIEKTPOHHBIX HATITHBIX TTocoouit — «Kuprr u Medoanin

Xumust st Bcex — XXI O6pa3oBarenpHas Kojuteknus Pemenne 3amad, Kamryra

Xumus (8 — 11 ximacc) Bupryansaas mabopatopusi yueOHOE dIIeKTpoHHOEe m3naHue — JlabopaTopus cucteM
MysbTuMeaua, Mapl' TV

[Toaroroska k EI'D mo xumuu - «JIpodar»
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