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IHosicHuUTEILHAA 3aIIHCKA

B HacTosiee BpeMsi onpenereHHbIH Pl pa3[esioB IIKOJIBHOW MpOrpaMMbl OpraHUYEeCKONW XUMUU
paccMaTpuBaeTCa B paMKax IMIKOJIBHON IPOrpaMMbl BECbMa MIOBEPXHOCTHO U JaXKe B paMKaX yriIyOJCHHOTO
U3y4YeHHsl MIpeIMeTa HeJJOCTaTOuYHO. B pe3ynbraTe y MIKOJFHUKOB BO3HUKAIOT MMOBEPXHOCTHBIC, a TIOPOU U
HEBEPHbIE MPECTAaBIEHUS B 001aCTH MHOTUX T€M, 0COOEHHO OPTaHUYECKON XUMUHU.

OpFaHquCKaH XUMHA 3aHUMACT BaXKHOC MECTO B EI[I/IHOM TOCyJapCTBECHHOM 3K3aMCHEC, B 3aJaHUAX
UTOTOBOH arrecrainuu. HO3TOMy CTapmure MKOJIbHUKHA, BBI6paBHII/Ie €CTCCTBEHHOHAYYHYIO CIICIIMAJIN3all1IO
WIM MPUHABIINE penieHue caaBate EI'D nmo xumun HeoOXoauMo mpopaboTaTh AJaHHBIN Kypc B IOMOJTHEHUE
K CTaHJAapPTHOU IIPOrpaMMe XUMUMU.

[Iporpamma paccunrtana mis yuamnmuxcst 10-11 kimaccos, 68 yacoB mo 1 yacy B Heaemo.

Lean kypca:

VYriybnenue U CO3JaHME YCIOBUHM A PACHIMPEHUsS U CUCTEMATU3ALMM 3HAHMM ydaluxcs o
CTPOCHHHM M CBOICTBaX OpPraHMYECKHUX BEIIECTB U MX COECIUHEHHUI, YTO MO3BOJIUT MOBBICUTH YPOBEHb
YCBOEHHUS YHALUTUMUCS OCHOB OPTaHUYECKON XUMUH.
3anaum kypca:

1. KonkpeTn3upoBaTh U pacHIMPUTh 3HAHUS O CTPOCHHHM M CBOWCTBAaX OPraHMYECKHUX BEIIECTB M MX
COCJIMHECHUI;

2. BwisaBUTH cBOEOOpa3ue OpraHMYECKHX BEUIECTB, PA3BUTh MOHATHE 00 0COOCHHOCTSIX M3MEHEHUS MX
CBOMCTB;

3. Pa3BuTh 3HaHHS ydanMxcs O CTPOCHHH U XUMHUYECKOW CBSI3M, TOHATHUS U 3aKOHBI M3 00JIaCTH
teopun byTiepoBa A.M., TeOpuM pa3IMUHBIX TUIIOB U MEXaHU3MOB PEAKIIMI OPraHM4YeCKON XUMUU;

4. CoBepiieHCTBOBaTh O0OImIey4eOHbIE yMEHWUS ¢ HaBBIKM ydYalluXcs B TIPOIecCe aHalm3a
JUTEPATYpPHBIX HCTOUYHUKOB, MOATOTOBKU TEOPETUUYECKUX COOOIICHUH, OpraHu3alus CaMOCTOSTEIbHOU
paboThI ydaImuxcsi, HaIpaBJICHHOW Ha MCCIIE0OBaHUE TOCTABIICHHBIX TIepe/l HUMH MTPOOIIeM;

5. Pa3BuBaTh yMEHHUS U HAaBBIKU KCIIEPUMEHTUPOBAHUS (COCTaBJICHHE IIJIaHa OIBITOB, OCYIIECTBIICHUE
XUMHYECKUX peakluid, GOpMyJIHpPOBaHHE BHIBOJIOB).

[Iporpamma npemmaraercst anst yyamumxcs 10-11kmaccoB m paccunrtana Ha 68 yacoB (mo 1 vacy B
HEJICITIO)

Ha npotsbkeHun uzyyeHust BCEro Kypca npeayCMOTPEHO BBINOJHEHUE MIKOJIBHUKAMU XUMHUYECKOTrO
IKCHEPUMEHTA.



2. Conep:xaHue U3y4aeMoro Kypca
2.1 YuyeOHO-TEMATHYECKH MJIaH

Pabouas mporpamMMa cocTaBlieHa ¢ y4eTOM U3ydeHHs XuMuu B o0beMe 1 gac B megemo 10-11 xirace

(1+1yac -34 nenenn=68 yacos).

Ha3zBanue TeMbI

Bcero yacos

(Nen/m)
10 knace
JloBTOpeHHEe OCHOBHBIX BONPOCOB KYpCa HEOPraHN4ecKoil XHMHH 2
. BBeleHHE B OPraHHYeCKYI0 XHMHIO 4
eopHsl XUMHUUECKOTO CTPOCHHSI OPraHNYECKUX COCTMHEHHH. 4
DICKTPOHHAs IPUPOIA XMMHYESCKHUX CBSI3CH.
. ¥YreBoaopoabl 18
AJTKaHBI 6
HemnpenenbHbIe yI1€BOIOPOIBL: 8
\JIKeHbl. JINeHbl. AJIKUHBI
€H30J1 ¥ €r0 TOMOJIOTH 4
. Coenqunenusi, coaep:Kaiiye aToMbl KHCJ0POJa, 230Ta H JPYTHX JJIEMEHTOB 10
UPTHI (asTKorosn). PeHoIBI. 10
HUTOTO 34
11 knace
. Coenqunenusl, coep:Kaiiye aToMbl KHCJ0PO/Ja, 230Ta H JPYTUX JJIEMEHTOB 26
Anbaeruapl. Keronsl. Kap6oHOBbIE KHCIOTHI 7
Ipocteie adupbl. CiioxHbIe 3pUpbl HEOPraHMYECKUX U OpraHMuecKUX KUCIOT. XKupsl. 5
/ TTICBOIBI 6
\30TCoIepKalle OPraHMYeCKUe COSAMHEHHS: HUTPOCOEIMHEH Usl, aMUHbI, aHWINH, 8
MHHOKHUCIOTHI . [lenTuabl. benku. HyknenHoOBbIe KUCIIOTBIL
. Xumusa BMC 4
BHICOKOMOJIEKYJISIpHBIE coe/IMHEeHuUs: cuHTeTndeckue BMC u nonuMmepHble MaTepuasibl 4
. O0001IeHME IO KYpCY 4
DOo01eHNe 3HAHUM 110 KYPCY OPraHU4eCKOH XHUMHUH. 4
HUTOTO 34
Hroro 68




2.2 ConepaxaHne Kypca
10 xnacc

Tema Ne 1. [loBTOpeHHE OCHOBHBIX BOIIPOCOB HEOPraHMYecKoi XuMuH (2 yaca)

OCHOBHBIE MOHATUS M 3aKOHBI XUMHUHM. CTpOEHHE U CBOWCTBA HEOPraHMYECKHX BEIECTB. 3aKOHOMEPHOCTH
MPOTEKaHNS XUMUYECKUX PEaKnuil.

Yuawueca oonscrnvt ymemo:

- p€iiaTb TUIIOBBLIC U KOM61/IHI/IpOBaHHI)Ie 3aga4uu, UCTIOJIb3YyA TCOPECTUICCKHUC 3HAHUA 110 HCOpFaHquCKOﬁ XHUMHH
(XMMHUYECKHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COSANHEHHH, paccTaHOBKa KOA((UIIEHTOB METOAOM
3NIEKTPOHHOTO OaslaHca);

- UCTIOJIb30BaTh pacuyeTHbIe (POPMYJIBI IIPH PEIIEHHH KOMOMHUPOBAHHBIX U THUIIOBBIX 33/1a4.

|. BBeaenune B OpraHn4ecKyi0 XHMHIO

Tema Ne 2. Teopusi XHUMHYeCKOI0 CTPOCHUS OPraHMYEeCKUX COeJUHEHHH. JIeKTPOHHAS NMPHPOAA XUMHYECKUX
cBsi3eii (4 yaca)

Oprannyeckas XUMUsI — XUMHSI COeAMHEHNH yriepoaa. Poct uncna m3BecTHBIX opranmdeckux BemiectB B XIX—XX
cronerwsix. Cepa MHTEPECOB OPraHUMIECKON XUMHH KaK HAyKH.

Yraepoaubiii ckejer. Pagukan. @yHkuMoHajabHas rpynna. Teopusi cTpoeHHsi OPraHM4YecKUX COeIMHEeHM
A.M.BytnepoBa. Pa3Butnme TeopuM XHMHYECKOro CTpoeHMsI B XX B. Ha OCHOBE JJIEKTPOHHON TEOpHWH CTPOSHHS aroMa.
CoBpeMeHHBI onMcaTebHbII anmnapar Teopun. Buabl hopMyit: sMnupudeckue, CTpyKTYpHBIE, SI€KTPOHHBIE.

KauecTBeHHBIII cOCTaB oOpraHudecknx coeguHeHHH. CTpoeHHe aToMOB YIVIEpOAa, BOAOPOIA, KHCIOPOAA, a30Ta.
BanentHocTh aToMOB yriiepona. SIBieHust BO3OYKASHUS ¥ THOPHIM3aliK aroMa yriepoja. TUlbl THOpHIU3aIMU IEKTPOHHBIX
opOuTaseii aToMoB yriepona: SpS,Sp?, Sp; 0- M M-CBSI3H, X CPABHUTENIbHAs XapakTepucTrka. CTpoeHHe MOJIEKYJ ¢ OIMHAPHBIMU
CBs3IMU (Ha IpEMEpe MeTaHa), TBOWHBIMU (Ha MPUMeEpE 3THIIEHA), TPOWHBIMU (Ha IIPUMeEpe alleTHIIeHa).

CrniocoOHOCTB aToOMOB yryiepoia 00pa3oBbIBATh JIMHEHHBIE U 3aMKHYThIE HUKIJIBI. OTPOMHOE pa3HOOOpa3nue OpraHuYecKUX
coequHeHNHA. CTPYKTYpPHasl M IPOCTPAHCTBEHHAs1 H30MepHsl.

Knaccudukaryst coetMHEHNH 110 CTPYKTYpEe YIJIEPOIHOTO cKejleTa: anudaTuieckue, aTMIUKINIeCKUe, apoOMaTHIeCKHe,
rereporukianyeckue. Kiaccnpukamus opraHi4ecknX COeAMHEHNH N0 QyHKIMOHAIBHOH rpymme. [IpuMepsl coeqnHeHn Beex
kiaccoB. 'omoJiorn 1 romosiornyeckmii psj.

Tunsl cBsizeil B MOJIeKYJIaX OPraHN4YeCKUX BellecTB U cnoco0bl uX pa3pbiBa. KoBaneHTHBIN XapakTep cBs3ed B
MOJIEKyJIaX OpraHWYecKnX coeauHeHud. [lomspusanys KOBaJCHTHBIX CBSI3€H B MOJIEKyJax OPTaHWYECKHUX COCIMHEHHH.
B3anmHOE BIMsSHHE aTOMOB B MOJIEKYJIaX OpPraHMYIECKUX BellecTB. KpaTHbIe CBSI3M B OPraHUYECKUX COSANHEHHUSX.

Tunel peakuuii B opranndyeckoid xumun. MoHHbINH ¥ pagukaJdbHblii MexaHu3Mmbl peakuuii. Kiaccuduxanus
XMMHMYECKHX peaknuii. BiusiHne xapakrepa cBA3M Ha XMMUUYECKHE CBOICTBA COEAMHEHMIT; CIIOCOOHOCTh K PEAKIMH 3aMEICHUS
METaHa; 9TeHa U 9THHAa — K peakuyu npucoeannenus.. Hanbonee o0ure 0COOCHHOCTH MPOTEKAHHMS XUMHYECKUX PEAKIIUIT MEX Ty
OpPraHN4YCCKUMHU COCTMHCHUAMMU.

B3armoo0ycioBIeHHOCTh COCTaBa, CTPOESHHUS M CBOMCTB OPTAHMUYECKUX COESTMHEHHA.

Pacuemnuie 3a0auu. HaxoxaeHue MOJICKYJISIPHO# (hOpMYJIbI BEIIECTBA B ra3000pa3HOM COCTOSHUU O U3BECTHBIM
MaccOBBIM JIOJSIM 2JIEMEHTa B BemlecTBe. KOJIMYeCTBEHHBIN aHalMW3 OpPraHMYECKUX BEIIeCTB. BBIBOA IMIMPHUUYECKUX,
MOJIEKYJISIPHBIX CTPYKTYPHBIX (hOPMYJL.

Tpebosanusn K ypoenio no02omoseKu

Yuawueca oonswcnvt 3namo:

- OTIpe/ICIICHNE OPTaHMIECKON XUMHH, TIPOU3BOIHBIX, YTICBOIOPOIOB;

- COCTaB OPTaHUYECKUX COSAMHEHHNA M HX OCOOCHHOCTH;

- OCHOBHBIE TIOJIOKEHUS TEOPUU opraHndeckoro crpoenust A.M. byraeposa.

- 9TaIbl pa3BUTHSI OPraHUIECKOHN XIMHUH.

- IPEIIOCHUIKH BOSHUKHOBEHHS TEOPUH, 3HAUCHUE TEOPUH IS PA3BUTHS OPTaHUICCKONH XUMUH.

- OTIpE/ICTICHUS «BaJICHTHOCTDY, «CTETIEHb OKUCIICHUS.

- OIIPE/ICJICHHSI G-CBSI3U M TT-CBSI3H.

- aTOMBbI WM TPYyNIlbI aTOMOB o6nana}oumx QJICKTPOHOAOHOPHBIMU HWJIU BJICKTPOHOAKICTITOPHBIMU CBOﬁCTBaMH,
MPOBOAUTH MEXKIY HUMU CPABHEHUEC OTHOCUTCIIBHO ME3OMEPHOT'O U UHAYKTHUBHOT'O 3¢)¢)CKTOB.

- OMIPECACITICHUSA XapaKTCPUCTUK CBA3U: NJIMHBI, SHCPI'UHU, MMOJAPU3YEMOCTH, HAIIPABJICHHOCTH, HACBIIIIACMOCTH.

- OTIPEJICIICHUS MOHO- ¥ TeTePO(YHKIIMOHATBHBIX COCIMHCHHH.

- oIpezieIeHNe XUMHYECKOH peaKIyy.

Yuawueca oonscnvt ymems:

- OOBSICHATH BUTATMCTUICCKYIO TECOPHUIO M €€ HECOCTOSATEIHHOCTb.

-00BSACHATH IPUINHY YCTHIPEXBAIICHTHOCTH YTITIEPO/Ia B OPTaHMICCKUX COCTUHCHUSX.

- 00BACHATH BO30OYXKACHHOE CTPOEHHE aroMa yriiepoja, M300pakaTh W OOBACHATh NMPUYMHY PaBHO3SHAYHOCTH BCEX
CBsI3EH YIIIepo/ia B OPraHMIECKIX COSANHCHMUSX.

- MACATh AMITUPUICCKHE, YIICKTPOHHBIC, CTPYKTYPHBIE COKpAIIEHHBIC U pa3BEPHYTHIE (POPMYIIBL.



- IOSICHATH Ha MIPUMEPaX OCHOBHBIE MOJIOXKEHHS, B TOM YHCIIC B3aUMHOE BIMSHHE aTOMOB B MOJIEKYJIaX OPTaHUYECKUX
COEIUHEHUH.

- KIacCUpUIUPOBATh BUABl H30MEPHH Ha CTPYKTYPHYIO (M30MEPHIO YTICPOMHON IENH, W30MEPHIO IMOJOKCHHUS
KpaTHOHM CBSI3M, HM30MEPHIO TIOJNIOKEHHS (YHKIMOHAIBHOM TPYIMBI), MPOCTPAHCTBEHHYIO H30MEPHIO (TCOMETPHUYECKYIO,
ONTHYECKYIO, IOBOPOTHYIO), METAMEPHIO.

- M300pakaTh M OOBACHATH BCE THIBI THOpPHIM3AIMH U NPUBOIUTH NMPHUMEPH COSAWHEHHH C KOHKPETHBIM THUIIOM
THOPUAN3AITUH.

- 1aBaTh ONpEEICHUE KOBAJIEHTHON CBSA3H, KOBAJEHTHOM MOJISPHOM, KOBaJIEHTHON HETIOJISAPHOM CBS3U.

- OOBSCHATB SIBJICHUS AJIEKTPOOTPULIATEIILHOCTH.

- OOBSCHATH MHAYKTHBHBIA M ME30MEPHBIA 3P QEKThl Ha KOHKPETHBIX PUMEpPaX.

- KiIaccu(UIMPOBaTh OpPraHWYCCKHE COCAWHCHHS: 1) IO THUIY YIJICPOTHOTO CKeJeTa; 2) M0 XapakTepy
(YHKIIMOHAIBHBIX TPYIIL

- Kiaccu(UIMPOBAaTh XMMHUYECKHE peakuuu: 1) 10 KOHEYHOMY pe3yjbTaTy INpoBelIeHHBIX peakmmi (S, A, E,
OKHCIJICHHSI, BOCCTAHOBIJICHHS, Pa3JIOKEHUS, IEPETPYIIIMPOBKH); 2) MO MEXaHU3MaM (paJuKaIbHBIH, HOHHBIH).

- 0OBSCHATH TOMOJIMTHYECKUN M T€TEPOIUTHUECKHUI Pa3phIBbI CBSI3EH; paAnKaIbHBII U HOHHBIH MEXaHU3MBI.

- KIIaCCH()HITUPOBATH PEArcHTHI U OOBSCHATH UX BIHSHUC HA MCXAHU3MBI PEaKIIHIA.

- IPUBOJIUTH TIPIMEPHI PA3ITUYHBIX THIIOB PEAKITHIL.

- IPAMEHSATH ITOJTyYeHHBIC 3HAHUS Ha MMPAKTHKE MPH PEIICHUN YIPAXKHEHUH U 3a/1a4 Ha BBIBOA (POPMYJT OPTaHMIECKIX
COEIMHEHUH.

1. YraeBogopoanl

Tema Ne 3 Ajxansl (IIpeaenabHble YrieBoaopo/bl) (6 4acoB)

I'omonoruueckuii psia. Homenknarypa.

Sp3-T'ubpuamsanus. XapakTepucTHka cBaszeil. CTpOeHHE MOJIEKYJI aJIKaHOB Ha TPUMEPax MeTaHa, 3TaHa, OKTaHa.

®dusnueckue cBoiicTBa. XUMHUYECKUE CBOMCTBA: TOpPEHUE, TAJION€HMPOBAHUE, TEPMHUYECKOE pa3loKEeHUe, H30-
Mepu3alus (MoJlydeHrue BOIOpOoJia U CHHTE3-Ta3a U3 METaHa).

Crioco0bl TIONTy4YEHUs TIPEJEbHBIX YIIeBOI0opoaoB. I'ajoreHonpou3BoaHbIe YrieBoaoponoB. llukmoankansl.
[Mpumenenne ankanoB. HaxoxkneHue ankaHoB B mpupone. Meran B armocdepe. MakcuManbHOE COAEp)KaHHE METaHa B
aTMoc(epe BEICOKHX mUpoT CeBepHOTO MOMymapus. 3amackl KpUCTAJUIOTHAPATOB METaHa IOl BEUHOH MEp3JIOTOH U Ha JTHE
okeaHa. KpyroBopor MeTaHa KaK YCIOBHE BO3HHKHOBCHHS «IIAPHHKOBOTO» 3((dekTa B CBA3M C MOTJIOIMCHHEM UM
HH(PAKPACHOTO U3ITYUCHUS.

[TomydueHne 1 MPUMEHEHHE aTKAaHOB M UX IPOW3BOJHBIX. DKOJIOTHYECKas PO TaJIOTEHOIPON3BOIHBIX AIKAHOB.

Pacuemnsie 3a0auu. HaxoxaeHne MOJICKYIISIpHOH (hOpMyYIIBI BEmiecTBa B ra3000pa3HOM COCTOSIHUH IO IPOAYKTaM
cropanus. BEIBOI SMIIUPUYECKUX, MOJIEKYIISIPHBIX CTPYKTYPHBIX (HOpMyJI.

Tpebosanusn K ypoeHio n0020mo6KuU

Yuawuecsa oonscnol 3nameo:

- COCTaB U XMMHUYECKOE CTPOCHHE AJIKAHOB.

- CBOICTBA CBs3eH MpeleNbHBIX YIIEBOAOPOAOB, yroi, iuHy U 3Hepruro C-C u C-H casseil.

- 3aKOHOMEPHOCTh U3MCHEHUS (PU3UUCCKUX CBOWCTB B TOMOJIOTHUECKOM PSIITY.

- XMMHUYECKHE CBOWCTBA MPENICIBHBIX YIIICBOAOPOIOB M MEXaHU3M PEAKIMK PATUKATEHOTO 3aMEIICHHSL.

- IpaBWJIa 3aMCIICHUS B aTKaHaX.

- TEPMOKATATUTHYCCKUE TPOLECCH (KPEKUHT, NETUAPUPOBAHNE, ACTHAPOIMKIU3AINS — apOMAaTH3aIWs), PEaKIHH
HM30MEpHU3aIiU aJIKaHOB.

- IMeHHBIe peaknuu Bropua u KonoBasosa.

- XMMUYEeCKHE CBOWCTBA MAaJBIX U OOJBIITNX IIMKIOATKAHOB.

- 00acTH IPIMEHEHHS ATKaHOB M UX MIPOM3BOIHBIX, HAXOKICHUE UX B IPUPOE.

- TPaKTUYECKOE 3HAUEHHWE, B TOM YUCIIE WU MEIUKO-OMOJIOrMYecKoe 3HaUeHHE OTACIBHBIX BEIIECTB - MPOM3BOIHBIX
AJIKaHOB.

- CIIOCOOBI MOJTYUYESHHUS IPEEIbHBIX YTIIEBOIOPO/IOB.

Yuawueca oonsrcnvt ymems:

- 00BACHATH SP*-ruOpPHUAN3AIUIO, TPOCTPAHCTBEHHOE CTPOEHUE aJIKAHOB.

- Ha3bIBaTh MpeJIeNIbHbIC YIIIEBOAOPOIbI IT0 MEYKTyHAPOIHON U pallMOHAIFHONH HOMEHKIIATYpE.

- COCTaBJIAATb H30MCPbI; O6])HCH${TI) OCO6€HHOCTI/I HN30MCPUHN AJIKAaHOB U TMPHUYUHBI BO3HHUKHOBCHUSA Pa3JIMYHBIX
KOH(OpMaLHA.

- OOBSICHATH MPUYNHY HU3KOH MOJSPU3YEMOCTH — G-CBsI3¢H, KaK CICICTBUEC XUMUYCCKOW aKTUBHOCTH aJTKAHOB.

- 00BSICHATH TOMOJIUTUYCCKUH pa3phIB CBSI3CH B MOJICKYJIaX allkaHOB.

- COCTaBJIATH PEAKIUH PaIUKAaIHHOTO 3aMEIICHUS B MOJICKYJIaX ajJKaHOB, YKa3bIBaTh YCIOBUSA U OOBICHATH MEXaHU3M
— IeTTHOH CBOOOJHOPAINKABHEIH.

- mucaTh peakuuio KoHoBanoBa (HUTpOBaHHUS), PEAKIIHIO CYTb(UPOBAHHS AIKAHOB.

- COCTaBIISTh PEAKIINU OKUCIICHIS MIPH PA3IINIHBIX YCIOBHUIX.

- MUCATh YPaBHEHUS XUMHUECKUX PEaKINi, MILTIOCTPUPYIOMINX CIIOCOOBI OTYICHHUS alTKaHOB.

- MACATh PEeaKINH 3aMEIICHUS U TPUCOCTNHEHUS B INKIMYECKUX COSTMHEHUSIX.



- o0pamaTbest ¢ XUMHIECKUM 000pyI0BaHNEM, PEaKTHBAMH.

- IOKa3bIBaTh KAUECTBEHHBIH COCTaB OPraHNYECKHX COCIMHEHUI.

- COCTABIIATh OTYET O MPAKTHYECKOH paboTe, enaTh BHIBObI, AHAIN3UPOBATh, CPABHUBATD.
- IPUMEHSTH TEOPETHIECKUE 3HAHNS Ha TPAKTHUKE.

- pemrath 3aJa9y Ha BBIBOJ (POPMYIT OPTaHWIECKUX COCTUHEHHH.

Tema Ned HenpeaenabHble YriieBOAOPObI: AJIKeHbI, THEHbI, AJKHHBI (8 4acoB)

Aakensbl. ['nOpuauzanus. ['oMoJorHueckue psiibl U 3aKOHOMEPHOCTH M3MEHeHHs (pu3ndeckux cBoucTB. OOmas
¢dbopmysna. Homenknarypa. M3oMepusi: yriepoaHOM e , MOJIOKESHUSI KPAaTHOW CBSA3HU, IHMC-, Tpauc-uzomepus. CTpoeHue
MOJIEKYJIBl JTHIICHa. XapaKTePUCTHKa CBsi3el, (PU3UUECKHe W XMMHYECKHE CBOMCTBa aJikeHOB. KauecTBEHHbIE peakuuu C
OpOMHOI BOJIOW M BOJHBIM pacTBOPOM IE€pMaHraHaTa Kamusl. Peaknuss MITKOro OKHCJIEHHUs 1o Barmepy, peakuuu
npucoenuHenusa. IIpasuno B.B. MapkoBuukoBa, npasuno H.H.3alinesa. Peaxnuum nonumepusamuu. Ilonsatue o
MOJIUMEPE, MOHOMEpE, CTENEHU MonuMepuszauuu. [[oau3TUICH U MONMXJIOPBUHWI: CBOWCTBA, NPUMEHEHUE, MOIYdYCHUE,
TOKCHYHOCTD XJIOPBUHWIA. VICTOUHMKH ¥ c1IOCOOBI MTOyYeHHS B 1aOOPaTOPUH M MPOMBIIUIEHHOCTH dTHiIeHA. [Ipumenenue n
pacnpocTpaHeHNe B IPUPOJIE YIIEBOJOPOAOB psijia STUICHA.

Juennl. Cocras, crpoeHue. Homenkmarypa, wm3omepust ameHoB. Kiaccudukamms. XapaxkrepucTuka cBsi3ed B
JMEHOBBIX YTJIEBOJOPO/AX: KyMyJHPOBAHHOE M COMPSDKEHHOE PACIIOJIOKEHHE ABOMHBIX CBs3eH. Me3oMepHsIid 3¢ ¢exT.
[omydenne, Quznveckne W XMMHYECKHE CBOWCTBA alKaJWEHOB: pEaKIUU NPUCOSTUHEHHMA M moiuMmepusannu Kayuykm:
Harypanensiit 1 cuarermdeckuii. Paborer C. B. JlebeneBa. Peakmus BynkaHmzammm kaydyka. Pe3uwna. IIpumeHenwme
KaydyKa M pEe3UHBI.

Aaxkunbl. Onpenenenne. ['omonormdeckuii psg. O6mast dopmyna. Homenkmarypa. Mzomepus. ['mOpunuzamms.
CtpoeHre MOJIEKYJIBI aleTWIeHa. XapakTepucThka cBszei. [lonmydenwe ankuHOB. DPU3MYECKHE U XMUMHUYECKHE CBOWMCTBA
ankuHOB. Peakuns 3amemieHuss B ankuHax. VICTOYHHMKHM M crOCOOBI MOJMy4YeHUs B JIaOOPaTOPHH U IMPOMBIIUICHHOCTH
alleTUJICHa, OCHOBHBIE 00JIaCTH MPUMEHECHHS.

I'asoreHonpou3BoAHbIE YIIIEBOJOPOIOB.

Pacuemnpte 3a0auu: Pemienue KOMOMHUPOBAHHBIX 3a/1a4 HA CMECH CUCTEMOW MaTeMaTHYECKUX YpaBHEHUH.

Tpebosanusn K ypoenio no02omosKu

Yuawueca oonscrvl 3name:

- 00110 ¥ HSMIIUpUYEcKUe (OPMYJIIbI AJIKEHOB.

- CTPOEHHE MOJICKYJIbI STHIICHA.

- KQUECTBEHHbIE PEAKINN Ha IBOWHYIO CBA3b.

- cmocoObl TIONYYEHUs] AaIKEHOB B IPOMBIIUICHHOCTH U JlabopaTtopuu (KpEKHHT, IETHApPATalys CIHPTOB,
JETHAPOTaIOreHUPOBaHKE, JIETaIOT€HUPOBAHNE TUTAIOTCHONIPOU3BOHBIX JIKAHOB).

- 00JIaCTH W HAIpAaBIICHUS IPUMEHEHHSI AIKEHOB M UX IPOU3BOJHBIX.

- YCJIOBUA TCYCHUA XUMUYCCKUX peaKuHﬁ.

- KJIacCU(DUKAIIHIO alTKaTUCHOB.

- XUMHYECKHE CBOHCTBA U CIIOCOOBI TMOJIYUYCHUSA AJIKAAUCHOB C COMPSAKCHHBIMU CBA3SIMMU.

- XUMHUecKre (popMyIIbl pa3IMYHBIX KayuyyKoB, 0COOCHHOCTH UX CTPOEHHMS U Crielin(pUuecKre CBOICTRa.

- CIIOCOOBI OJTyYeHHs M 00JIaCTH IPUMEHEHHS PA3IMYHBIX KaydyKOB.

- 0011IyI0 (hOPMYITy ATTKUHOB.

- KAYECTBEHHBIE PEAKIMN HA aJIKUHBIL.

- 00JIaCTH IPUMEHEHUS ATKHHOB M X TPOU3BOIHBIX

- MTHOYKTUBHBIHA 3(P(heKT B raJoreHOnpOn3BOIHBIX AJTKAHOB.

Yuawueca oonscnvt ymems:

- Ha3bIBaTh OPTaHNYECKHE BEIIECTBA pssia STHICHA, alleTHIICHA 1 TUCHOB.

- mmcatb (GOpMyINBl psifa ITHWICHA, aleTWICHa W JWCHOB M HA3bIBaTh MX 10 CHCTEMAaTHYECKOW W TPHBHAIBHOU
HOMEHKJIATypeE.

-00BSICHSITH PEaKIIMOHHYIO CIIOCOOHOCTb aJIKEHOB, OCHOBBIBAsICh HA 3HAHUH XapaKTEPHCTUKH CBSI3EH.

- ITOJIK30BAThCS MpaBUIaMu 3aiineBa 1 MapKOBHHKOBA IPU HAITMCAHWN YPAaBHEHUH XMMUYECKUX PEaKITU.

- OOBSCHATH MEXaHU3M PEaKIMi UYIMX IPOTHB NpaBuiia MapkOBHUKOBA, BCKPHIBATh IIPHYKHY.

- NMCaTh PEAKLUUM OKMCICHUS AQJIKEHOB IIPU pPa3iU4YHBIX YCIOBUAX, YPAaBHEHUs peakUUi IOJIMMEpU3ALUUA U
COTIOJIUMEPH3AIHH.

- BBLIGJISITH M30MEpHl JAMEHOB: CTPYKTYPHBIE (YIJIEPOJHOTO CKEJeTa, B3aMMHOI'O IIOJIOKEHHUSI KPaTHBIX CBs3ei),
MIPOCTPaHCTBEHHBIE (T€OMETPUYUECKHE), MEXKKIIACCOBBIE (METaMephl).

- OOBACHATH S(QQEKT CONpsDKEHUS B alKaJWeHaX Kak HPUYUHY OMNPEACIIONIYI0 PEaKIMOHHYIO CIOCOOHOCTh
QJIKAIUCHOB.

- OOBSCHATH T-T CONPSDKEHNE KAK JACTOKaIN3alny (BHIPaBHUBAHHUH ) ABOMHBIX CBS3EH.

- TMcaTh peaklyy npucoeanHenus: 1,4 - mpucoeannenue; 1,2 — mpucoenMHEHUE, 3aBUCHMOCTD MX HPOTEKaHUS OT
YCIOBHUI peakMy ¥ IPUPOJIBI pearcHTa.

- IMCaTh PEAKIMH TTOJMMEPHU3ANIINHI U COTIOIMMEPU3ALIHH.

- n300paXkaTh MPOCTPAHCTBEHHOE CTPOCHHUE alleTHIICHA, OOBSCHATH COCTOSIHUE JIEKTPOHOB B SP- THOpHUIU3AIHH.

- OOBACHATH NPUINHY PEAKIIHOHHON CIIOCOOHOCTH aJIKHUHOB.



- IUcaTh YPAaBHECHUS XWUMWUYECKHX pEaKIMi NPUCOCTMHEHHs MO MpaBWiIy MapKOBHHKOBAa M TPOTHB IpaBHia
MapKOBHUKOBA, pEaKkUUid OKHCICHHs, pPeaKkuui mnonumepusaunu (HMHEHHAs AUMepu3alus, JWHEHHas TpHUMepH3alus,
UKIOTPUMEPH3ALUs), PEaKkliy 3aMeIleHUs] — Kak CIeu(UYeCKUe CBOWCTBA AlCTHIICHOBBHIX YIJIEBOJOPOAOB (aeiicTBHE
aMMHAYHOTO PacTBOpa HUTpaTa cepedpa, xmopuna meau (1), amuma HaTPH).

- IIMCATh YPaBHEHUS XUMUYECKUX PEAaKLUH raJoreHONPU3BOAHBIX YIJIEBOJIOPOAOB C aKTHBHBIMH METaJIaMH, BOJO,
IIEJIOYaMH.

- COCTaBJIATh CUCTEMY YpaBHEHHI IIPH PEILCHUH 3a/1ad Ha CMECH.

- o0OpaIaThesi ¢ XUMHIECKUM 000pYI0BaHUEM, PEaKTHBAMH.

- IPOBOJIUTH XUMHYECKHE PEaKLUK Ha HEeTIpeeIbHbIE YTIIIEBOI0POIbI.

- COCTaBJISITh OTYET O MPAKTHYECKOH paboTe, JiesiaTh BHIBO/IbI, aHAIN3UPOBATh, CPABHUBATD.

- IPUMEHSTh TEOPETHIECKUE 3HAHUS Ha TPAKTHUKE.

Tema Ne5 BbeH30J1 4 ero roMoJioru (apoMaTuyecKue yriieBoJopoabl — apeHbl) (4 4acos)

Ben3zon u ero romoJiorn: n3omMepusi, HOMEHKIaTypa. CBelleHNsI U3 UCTOPUH OTKPBITHS OCH30J1a M HCCIIeIOBAHUS
CTpOEHHs ero MoJieKyJibl. CpaBHEHHE AJIMH U SHEPTUH XUMHUYECKHX CBSI3eH B aJIKaHAX, aJIKEHAaX U apeHax.

Om3nyecKkue CBOMCTBa OCH30J7a, €ro TOKCHYHOCTH, 3alpeT Ha MpUMEHEHHEe. XMMHYECKHE CBOMCTBA: PEeakIuu
HUTPOBAaHUS, TallOTCHHPOBAaHHUSA (C MEXaHU3MOM TMPOTEKaHWsA), AJIKIIHPOBaHUA (Ha NpHUMEpe B3aWMMOICHCTBHUS C
XJIOPMETaHOM), IPUCOETUHEHIS, OKHCIICHUSI.

OCcO0OCHHOCTH XHMHYECKAX CBOMCTB TOMOJIOTOB O€H30/Ia Ha MpHMEpe TOdyosa (peakiuu OCH30JBHOTO KOJbIA U
6okoBo# 1enn). B3aumHoe BiMsSHIE aTOMOB B MOJIeKyJie Toiayoda duindeckne U XUMHYECKHE CBOWCTBa Tomyoia. CTHpoJ.
[Momuctupon. UCTOYHNKH MPOMBIIIICHHOTO MTOTyYeHUs U IPUMEHEHHS apEeHOB.

buosiornyeckasi akTUBHOCTb apeHOB. MyTareHHbIN XapakTep UX B3aUMOJECHCTBUs. MHOrosIepHbIE apOMaTHUECKHE
yraeBogopoasl. [loraTre o sH0XHMUKaTaxX - MHCEKTHINIAX, 0OPaIleHn: C HUMH, YCIOBUAX WX HUCIIOIB30BAHUS B CEIBCKOM
XO03sCTBE HA OCHOBE y4eTa HKOJIOTHIECKHUX TPeOOBaHHIA.

Tpebosanusn Kk ypoenio n0020mosKu

Yuawueca oonsrcnvt 3namo:

- TOMOJIOTHYECKUH psin OeH301a.

- 0COOCHHOCTH (PM3MYECKUX U XMMUUECKHX CBOWCTB OEH301a.

- N30MEPHIO aPEHOB, B3aNMHOE II0JIO’KEHHUE 3aMECTHUTENIEH B OEH30JIbHOM sIIpe.

-0COOEHHOCTH XMMHUYECKOTO U 3JIEKTPOHHOTO CTPOCHUSI MOJIEKYJIBI OEH301a.

- 3amectureneii | u |l pona u ux BiIHsiHAE Ha pacmpeeNieHHEe JIEKTPOHHOH INIOTHOCTH B OSH30JIEHOM KOJIBIIE.

- B3aMIMHOE BJIMSTHHE B MOJIEKYJIC TOJIYOJIa, paclpeaelICHHE JCKTPOHHON TUIOTHOCTH B MOJICKYJIC.

- XMIMUYECKHE CBOWCTBA TOYOJIa U YMETh ITUCATh YPAaBHEHUS XUMHICCKIX PEaKITHH.

- CBOOOJHOpPAIMKATBHBI MEXaHU3M MOJTMMEPH3AIAN CTHPOIIA.

- IPUMEHEHNE TTOJIUCTUPOTIA.

- CIIOCOOBI MOSTydeHUs apeHoB ( OeH30I1a, TOJTyoJa, STHIOEH30I1a, CTUPOJIA U APYTUX)

Yuawueca oonscnvt ymems:

- MUCATh PEAKIIUH IEKTPOGUILHOTO 3aMelieHus (OpOMUpPOBaHHE, HUTPOBAHHUE).

- IMCATh PEAKINK MPUCOEANMHEHHS (C BOJAOPOJIOM U XJIOPOM) MPH Pa3IUIHBIX YCIOBUSX.

- COCTaBJIATh yPAaBHEHUS XUMHUYECKUX PEaKIfil, HOATBEP kK AAIOIINX XUMUUYECKHUEe CBONCTBA OEH3051a U €r0 TOMOJIOTOB.

- IMCaTh YPaBHEHMS PEaKIMH MMOJTy4YEHHS apeHOB.

- QaHAJIM3UPOBATH, OOBSCHSITH B3aUMHOE BIMSHUE ATOMOB B MOJIEKYJIaX apEHOB.

- IPOBOJIUTH aHAJIIOTUH B3aUMHOT'O BIIMSIHUSI aTOMOB B MOJIEKYJIE TOJIyOJIa M IPEISIbHBIX YIIIEBOIOPOIOB.

- COCTaBIISTh PEAKIMH MOJIUMEPH3ALIUH CTHPOJIA.

- UIMETh MOHSTHE O CBOMCTBAaX M CTPOSHUH MHOTOSIEPHBIX apOMAaTHYECKUX YIIIEBOJIOPOIOB — HAPTAIMHE 1 aHTpAIICHE.

- IMETh MOHATHE O AJOXMMHUKATAX U UX UCIIOJIH30BAHUH B CEIHCKOM XO3SHCTBE.

- OOBSICHATH W pEIIaTh SKOJOTHYCCKHE MPOOIEMBI, CBS3aHHBIC C TPHIMEHCHHEM SIOXUMHKATOB. YMETh OOBSACHSITH
0COOEHHOCTH CTPOSHHS MOJIEKYJ apEHOB C TOYKH 3PEHHS SIEKTPOHHOTO CTPOCHHSL.

- WCTIONIB3YS 3HAHUS MPEABIIYIINX TeM, YMETh MUCATh YPABHEHUS XMUMHUYECKHUX PEaKIHi, TOKa3bIBasg T€HETHUECCKYIO
CBS3b OCHOBHBIX KJIACCOB OPraHUYECKUX COCTUHECHUH.

- pemaTh 3a/1a41 Pa3INIHBIX THUIIOB.

I11. CoenuneHnusi, coaep:kamme aToMbl KHCJI0POa, 230Ta U APYTUX JJI€MEHTOB

Tema Ne 6 Crmptsl (ankorosu). ®enonsl (10 yac)

Cruptel. OyHKIIMOHATIbHAS TPYINAa, KIaCCUPUKAIMKA: OAHOATOMHBIE CIIUPTHI, MHOTOATOMHbBIEC; MIPEICIbHbIC, HE-
npeJiebHbIe, apOMaTHIYECKUE.

T'omonornyeckuii psg MeTanona. Mzomepusi, HOMCHKIIaTypa. TpHBHATBHBIC HA3BaHUS HanOOJCEe PacIpOCTPAHCHHBIX
CIIUPTOB.

®dusnueckue CBONCTBa OHOATOMHBEIX CIIUPTOB. BomopoaHas cBsi3b. XUMHUYECKHE CBOWCTBA CITUPTOB, 00YCIIOBJICHHBIC!
a) 3aMelICHUEM aTOMa BOJOPOa B THAPOKCHUIIS; 0) CBOWCTBAMH I'MIPOKCUIIEHOW TPYIINEI, B) 3aMEIIICHUEM aTOMOB BOJOPO/A B
paavKaie; T) OKUCICHIEM.

PacmpocTparenue ciimpToB B mpupoze. [Ipumenenne crmpros. Pusnomornieckoe NeHCTBIE HA OPTAaHU3M YEIIOBEKa.



MHoroatoMHble CHHPTHI: OSTWICHIIHKONh U TaunepuH. CocrtaB. Du3WvecKue CBOWCTBa, NPUMCHCHUC.
XuMuveckue CBOMCTBA: B3aUMOJICUCTBHE C a30THOM KHCIOTOU U ruapokcuaom meau (I1).

@DeHOJIbI: OJHOATOMHEIC, JBYXaTOMHEIE, TpexaToMHBIe. COCTaB, CTPOCHHE MOJEKYIHI, (U3UKO-XUMHUICCKHE
cBoiicTBa ¢eHona. Porms eHONa B 3apOKICHUN M Pa3BUTHUH AHTHCENTHUKH, MEANKO-OHOJIOTHYECKOe 3HaUCHHE. T OKCUYHOCTD
(eHoMa 1 eTo COeTMHEHMIA; 00JIACTH UX NMPUMEHEHHS.

JIByxaTromHbIe (eHOmBl. 30Mepus MO MONOKEHUIO THAPOKCWIBHBIX Tpymm. [lMpokaTexwH, pe3opuuH, THI-
poxuHOH. Vcronp30BaHne THAPOXMHOHA B oTOrpaduu B KauecTBe BOCCTAHOBUTENS; APYTHe 00IacTH IPUMEHEHIS.

[TonsTHE O cIMpPTax apOMaTHYECKOTO Psija.

Tpebosanusn K ypoeHio n0020moseKu

Yuawuecsa oonscrvt 3nameo:

- OTIPEICIICHUE CITUPTOB, OOIIYIO (POPMYITY M TOMOJIOTHUCSCKHUH PsI.

- CII0COOBI MOJYYCHHSI CIHMPTOB (THUAPOJIM3 MOHOTAJOTCHOIPOU3BOJHBIX BOJHBIM PACTBOPOM IIEIOYH, THAPATALUSL
AJIKCHOB, BOCCTAHOBJICHUE aJIbJICTH/IOB M KCTOHOB, MOJYYCHUE MCTAHOJIA U3 CUHTE3-Ta3a W HEMOJHBIM OKHCJIICHHEM METaHa,
MOJTyYCHHUE 3TAHOJIa OPOKECHUEM CaXapUCTHIX BEMIECTB, THAPOIM30M JIPEBECHHBI M KpaXxMaa).

- XMMHUYECKHE CBOWCTBA CIIUPTOB, KAYSCTBEHHYIO PEAKIIHIO HA CIIUPTEHIL.

- 00J1aCcTH IPUMEHCHUS CITUPTOB U MX MPOU3BOIHBIX.

- 0COOCHHOCTH CTPOCHHS M CBOMCTB MHOTOATOMHBIX CITHPTOB.

- KAYECTBCHHYIO PEAKIIUIO0 HA MHOTOATOMHBIC CIIUPTHI.

- 0COOGHHOCTH CBOICTB M CTPOEHHS HETIPEIEIbHBIX CIIUPTOB.

- CTpOoeHHE U (PU3NIEeCKHe CBOUCTBA (PEHOIOB.

- crIO0cOOBI OTYYEHUS (PCHOIIOB.

Yuawueca oonscnvt ymems:

- KJIacCUPHUIHMPOBATH CHHPTHl MO CTPOCHHIO YIJICBOJOPOTHOTO paauKaia, aTOMHOCTH M MECTy TOJO0KESHHUS
(YHKIIMOHATBHOM TPy MBI

- IPUMEHSTh 3HAHUS MTPABUJ HOMEHKIIATYPbI ISl HA3BaHUI CITUPTOB.

- HAXOJUTh U30MEPHI (CTPYKTYPHBIC, MPOCTPAHCTBCHHBIC, MEYKKJIACCOBHIC).

- 00OCHOBBIBATh T'YOUTEIBHOE JCHCTBUC CITUPTOB HA OPTaHM3M YEJIOBCKA.

- MUCATh YPaBHECHUS] XUMUUCCKUX PEaKIUil 110 TeMe.

- COCTaBJIATh YPABHCHUS XUMHUYCCKUX PEAKIU, XapaKTePUIYIONUX XUMIYCCKUE CBOHCTBA MHOTOATOMHBIX CIIHPTOB.

- OOBSCHATH W JOKA3BIBATh C IOMOIIBI0 XapaKTCPHBIX PEAKIUI B3aMMHOE BIIMSHUC aTOMOB B MOJICKYJIC, MPOBOJIL
AHAJIOTHH C MPEJICIEHBIMA OTHOATOMHBIMH CITUPTAMI.

- MUCAaTh XUMUYECKUE PEAKIINH, TIOATBEPKIAIOIINE XUMHICCKIE CBOMCTBA (PCHOIIOB.

- MHUCAaTh XHWMHUYECKYI0 PEaKkIUi0 MOJUKOHACHcArun (eHoma c¢ ¢GopMampaeruaoM (TONydeHHe W CBOHCTBA
(eHonpOpMaTHICTHIHON CMOJIBI)

- pemIath 3aJaud pa3’IMIHBIX THIIOB.

11 kaacce

Tema Ne 7 Anbaeruanl 1 keToHbl KapGonoBbie kucjiorsl (7 uac)

AJdbernibl 1 KeToHbl. KapOoHMIIbHASI TPYIINA B COCTaBE ajJbJICTHAOB U KETOHOB, BRIPRKEHUE UX COCTAaBa OOLIUMHU
¢dbopMynamu. DJNEKTPOHHOE CTPOCHUE JBOWHON CBSI3M B KApOOHWIBHOM TIpyNe M XapaKTepUCTHKA PEeaKIMOHHOMN
CIIOCOOHOCTH COEIMHEHNH, UIMEIOLIUX TaKyl0 IrPyIILy.

lomonornyeckuid psii TpENeNbHBIX albJETHIO0B, MUX HOMEHKJIAaTypa, (U3NYecKHe CBOWcTBa. XHMMHUYECKHE
CBOWCTBA: PEaKIUN OKHCIICHUS], BOCCTAHOBIICHUS; PEAKLIUs MOIYy4YeHUs (eHOI0(HOpMabIeTUIHONW CMOJIBI.

dopmManpaeru ¥ aneTanbJIeTuA: IHOJIy4YeHHE W HpUMEHEHHEe. AKpPOJIEMH — MPEeJCTAaBUTENb HeNpeaeIbHbBIX
anbIeru0B. AKpoJerHoBas pooda.

ATeTOH — NpocTeHInii KeTOH: PU3NUECKHE CBOHCTBA, ITOTy4YeHUE, TIPUMEHEHHE.

I'eneTnyeckas cBA3b yIIIEBOIOPOIOB, CIIUPTOB U AIbJACTH/IOB U APYTHX KJIACCOB COCAMHEHUH.

KapoonoBbsie kuciaorbl. KapOokcunpHas rpynmna. Krmaccudukanus KapOOHOBBIX KHCIIOT: TIpeAeibHEIC,
HeIpeeNbHbIE, apOMAaTHIECKHE; OHO- 1 MHOTOOCHOBHBIE.

Tl'omonorndeckuil psig NpeAeTbHBIX OJAHOOCHOBHBIX KHCIOT. HOMeHKmaTypa; HMpUpOIHBIC UCTOYHHKH M CIIOCOOBI
MOTyYeHUS.

DONeKTpOHHOE CTPOeHNEe KapOOKCHIBHOM TPYIIIBI, CIOCOOHOCTH KUCIIOT K 00pa30BaHUIO BOJIOPOIHOMN CBS3H.

duznveckue cBoWcTBa. XuMuueckue cBoicTBa. OcoOble CBOMCTBAa, MPUMEHEHHWE W TOJIY4YeHHE MYpPaBbHHOH, yK-
CYCHOW M MacJIsIHOHM KHCIIOT. KHCIIOTHOCTD U €€ 3aBUCUMOCTh OT CTPOSHHS KHCIIOT.

Belcime >KupHBIE KHCIIOTHI: MAJIEBMUTHHOBAsS, CTEAPUHOBAs, - KpPaTKUE CBEICHUS O PaclpOCTPaHEHHH B NPHUPOJE,
coCTaBe, CTPOCHHH, CBOMCTBAX U NMPUMEHEHHUH.

OnmHOOCHOBHBIE HEHACHIICHHBIE KapOOHOBBIE KHCJIOTHI: AaKPHJIOBAas, OJECHMHOBAs, JHMHOJEBAs, JHUHOJICHOBAS
kucnotsl. CocTaB, CTPOCHHUE, pacTIpOCTPaHEHHE B IIPUPOE, CIOCOOHOCTH K PEAKINU THAPOTCHU3AINH U OKUCIICHUS.

JIByXOCHOBHBIC HEHACBHINICHHbIE KapOOHOBBIC KHCJOTHI: IIaBeneBas, sHTapHas. CocrtaB, cTpoeHue, (U3NKO-
XMMHUUYECKHE CBONCTBA, MPUMEHEHNE, PACIIPOCTPAHEHHIE B TIPUPO/IE.

ApomaTudeckue KHCIOTH. beH3oiiHas KucioTa Kak MPOCTEHmUN mpenactaBuTenb. CBEOEeHHS O CTPOEHUH,
pacIipocTpaHEeHUH B IpUpoe, npuMeHeHuu. [lonarue o GeHomokucIoTax.

Mpb11a. @yHKIMOHAIbHBIE TPOM3BOIHbIE KAPOOHOBBIX KHCJIOT.



XuMusi B mNOBCeAHeBHOM :Ku3HU. Mowimue u uuctsimme cpeacrBa. IlpaBuna 0Oe3omacHoii padoTsl €O
cpeAcTBaAMM ObITOBOI XMMUHM.

Tpebosanusn K ypoenio no020moseKu

Yuawueca oonswcnvt 3namo:

- oTpesieNieHne U o0IIyIo GOpPMYITy ajabIeruI0B U KETOHOB.

- 0COOCHHOCTH CTPOEHHS albJETUIHOM IPYTIIHI.

- CHOCOOBbI MONYUYEHHUs] aJbJETHUIOB W KETOHOB (OKUCICHHE CIHPTOB, THIpATAls alleTHJICHA M €ro rOMOJIOTOB,
OKCOCHHTE3, B3aUMOJICHCTBUE CUHTE3-Ta3a C aJIKCHaMHU, OKHUCIICHUE 3TUICHA).

- KaYECTBEHHBIE PEaKIMU Ha aJIbJIETUJIBI C aMMHAYHBIM PaCTBOPOM OKcHaa cepedpa u ruapokcugom meau (11).

- 0COOEHHOCTH CTPOEHHMS M CBOICTB OT/IEJIbHBIX IIPECTaBUTENICH albIerHA0B U KETOHOB.

- 00JIaCTH IPUMEHEHHS alIbAETU/IOB M KETOHOB B MEMIIMHE U JPYTHX 00IacTsIX HApPOJHOTO X03siiCTBa.

- 0COOCHHOCTH CTPOEHHMS KapOOKCHIIBHON TPy TIITHI.

- 0COOCHHOCTH CTPOEHHMS MPEIETIbHBIX KapOOHOBBIX KHCIIOT, IIPaBHiIa HOMEHKIATYPHI.

- 0COOCHHOCTH CTPOEHHMS M PAaCTIPOCTPAHEHHS B IPUPOIE MypPaBbHHOM KHCIIOTEHI.

- 0COOCHHOCTH CTPOCHHMS M XapaKTepHbIE CBOHCTBA HENPEISIBHBIX KAPOOHOBBIX KHCIOT

- 0COOEHHOCTH CTPOCHUSI M CBOWCTB JBYXOCHOBHBIX M apPOMAaTHUECKUX KaPOOHOBBIX KHCIIOT.

- 0COOCHHOCTH CTPOCHHMS U CBOICTB MbLIA.

- ¥ cOOJIIOaTh MTPaBUJIa TEXHUKH O€30ITaCHOCTH.

Yuawueca oonosrcrnvt ymemo:

- TaBaTh HA3BAHMUS, BBIJICISITh U HA3bIBATh H30MEPHI.

- OTJIMYATh KAPOOHWIBHYIO TPYIINY OT albICTHIHONW IPYIIIIB.

- OOBSICHATH PEAKIMOHHYIO AKTUBHOCTH aJIbJICTU/IOB, TIOJIIPU30BAHHOCTE CBSI3U B aJIbJICTHIHOM IPYIIIE.

- MKCaTh YPaBHEHMS] XUMHYECKHX PpEeaKIHid, XapaKkTepH3YIOIIUX XUMHUYECKHE CBOICTBA albJETHAOB U KETOHOB
(peakiyu IpUCOCIMHCHUS, 3aMEIICHUS, OKUCIICHHUS, TIOJIMMEPHU3AIAN U TTOTHUKOHICHCAIIHH).

- TNPUMEHSATHb 3HAHUS, TOJYUYEHHBIE NpPU HM3yUYEHUH TeM «AJbpaeruipy U «CHOUPTH» MNpU pEHICHUU 3a7ad U
yHpa>KHEHHUH.

- WCIIONB30BaTh 3HAHUS paHEe M3YYCHHBIX TEM B HOBOHM CHTYyalldH, TJie¢ HCOOXOAWM TOYHBIM aHAIH3 M JUATHOCTHKA
3HAHUH.

- ACTIOJIB30BaTh CBEJICHHUS O TCHETUUCCKOM CBS3M OPTaHIMYCCKIX COCAMHCHHM.

- MHCaTh YPaBHEHHS XMMHUYECKHX PEAKLHH, XapaKTepH3YIOIIMX CIIOCOOBI MONYyYCHHS W XHMHUYECKHE CBOMCTBA
KapOOHOBBIX KHCIIOT.

- OOBSCHATH MEXaHU3M PEaKLUH STepUUKALMN, HHAYKTUBHBIA 3 (KT B KapOOHOBBIX KUCIIOTAX, CUILY KHCIIOT.

- 0OBSCHATH PEAKITMOHHYIO CIIOCOOHOCTH KApOOHOBBIX KUCIIOT C TOYKU 3PEHHsI OCOOEHHOCTEH CTPOSHUSL.

- IOKa3bIBaTh JBOMCTBEHHBIA XapaKTep MypaBbUHON KUCIIOTBHI.

- IMCAaTh YPAaBHCHUA XUMHNUYCCKUX peaKuMﬁ TMOJIYYCHUA pa3IMIHbIX MBLIOB.

- UCIIOJIb30BAaTh )KU3HEHHBIC HABBIKUA M OBITOBBIE 3HAHUS IpH pCUICHUN TECOPECTUICCKUX BOIIPOCOB XUMUU.

- UCTIOJIb30BATh TEOPETHYECKUE 3HAHUS HA PAKTUKE, B OBITY.

- Jenatb BBIBOJBI M OOOOILICHWs, aHaIW3UPOBATh M KOHKPETHU3HPOBATh, I10JIb30BATH IOJYYEHHBIMH 3HAHHSIMHU B
3aJIJaHHOM CUTYaIUH.

- TIPOBOJIUTH aHAJIOTUH MEX,y TPEeMsI KJJaCCaMH OPraHHYeCKHX COCIMHEHHMH: aJIbACTUIaMH, KETOHAMH, KapOOHOBBIMU
KHCJIOTaMH.

- WITIIOCTPUPOBATh TEHETUUECKYIO CBA3b MEXKTy OCHOBHBIMH KJIACCAMU OPraHUYECKUX COCIUHEHUN.

- 00pamaTsest ¢ XUMHIECKUM 000pyI0OBaHNEM, PEaKTHBAMHU.

- COCTABIIATh OTYET O MPAKTHYECKOH paboTe, IeNaTh BHIBObI, aHAIN3UPOBATh, CPABHUBATH.

Tema Ne 8 TIpoctbie 3¢upsbl. CaoxkHbie 3PUPbHI HEOPraHMYECKUX U OPraHNYeCKUX KUCJI0T. ZKupsl (5 yacoB)

Onpenencaue U Kinaccudukarms 3¢upoB. IIpocteie 3¢upsbl. [IpeacTaBUTENN: TAMETHIOBBINA, METHIITHIIOBBIMH,
aatuiaoBbid. CocTtaB, cTpoeHue, (u3Mueckne M XHMHUYECKHE CBOWMCTBA, CIIOCOOHOCTH OOpa3oBBIBATH C BO3IYXOM
B3PBIBYATBHIC CMECHU, IPUMCHECHUE, TTOJIYUCHHUC.

CnoxHble 3(pUPHI HeOPraHUYECKUX U OPraHndecknx Kucaor: CocTaB M HOMEHKJIATypa CJIOXKHBIX 2¢upoB. Peax-
uus stepudukaunu. [IpuMeHeHe MEUYEHBIX aTOMOB JJIsl U3YYEHHUS MEXaHU3Ma ee MpoTeKaHus. [ UApOoIIN3 CIOKHBIX
3¢ upoB.

OTHenbHBIC IPECTABUTEIH Y(PHUPOB: KHPHI, MBIJIA, BOCKH.

I'pynna numwaoB: >KUpHBIE KHCIOTHI, JKUPBI, Macjia, BOCKH, (ochOoMunuapl,— OTCYTCTBHE OOIIHX
CTPYKTYPHBIX OCOOCHHOCTEIH; CITOCOOHOCTH K PACTBOPEHHUIO B OPTaHUYECKUX PACTBOPUTEIISIX.

Macna: >xupHbIe, MUHEpaIbHBIC, YPUPHBIC — MX COCTaB, HCTOYHUKH TTOJTYUCHHUSI.

Tpurnumepunsl — CIOXHBIE d3(QHUPHl KUPHBIX KHCJIOT. dusmueckme cBoWcTBa (PacTBOPUMOCTS,
TeMIeparypsl IUIaBiIeHUs). HachlleHHBIE W HEHACHIIICHHBIC BBICIINE KUPHbIE KapOOHOBBIE KHCIOTH. CocTaB M HO-
MCHKJIATypa TPUTIHLEPUIOB.  XHMHUYECKHE CBOWCTBA: OMBIJICHHE EAKHMH MHIET0YaMH; BOJOH B HPHUCYTCTBUH

Karanuzatopa. [ maporeHn3anus, NpucoeanHeHne ranroreHoB. CTeneHb HACHIIIEHHOCTH XUpa, iHonHoe (0poMHOE) 9HCIO.
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[Iporopkanue »xmpoB. [IpeBpamieHue *XUPOB B OpPTaHU3ME YCIOBEKa, WX THAPOIH3 MOJ JEHCTBHEM (EPMECHTOB.
DHepreTudeckas ICHHOCTh KUPOB. MaprapuH: XapakTepPUCTHKA COCTaBa U MOIyICHHUS.

MbL1a — cOJH BBICIIUX KUPHBIX KUCHOT. [ mapouipHbIN U THAPOPOOHEI KOHIIBI MOJEKYJ, IPUIUHBI MOIOIIETO
netictBus MbUI. [lomydeHue, B3anMOICHCTBHE C COMSIMH, 00YCIOBIMBAIOIINMH JKECTKOCTh BOIBL. CHHTETHYECKHIE MOOIINE
CpelncTBa.

Tpebosanus K yposHio no020moseKu

Yuawueca oonswcnvt 3namo:

-onpeJieNieHne U Kiaccu(pUKannio 3(hHpoB.

-CIIOCOOBI MOJYUYCHHS U OCOOCHHOCTH XUMHUUECKUX CBOUCTB MPOCTHIX 3(QUPOB.

-onpeiesieHne, HOMEHKIIATYPY U OCOOCHHOCTH U30MEPHH CIIOKHBIX 3()UPOB.

-peakuuro dTepu(UKalrK U TIOHUMATh CYTh JJaHHOTO 00paTHMOTO Ipoliecca.

-00JIaCTH IPUMEHEHUS CJIOKHBIX U MPOCTHIX 3(QUPOB.

-0COOEHHOCTH XMMHUUYECKHX CBOHCTB U OIPE/IEIICHNE KUPOB.

- U COOIOAATh TpaBUIIa TEXHUKH OE30MaCHOCTH

Yuawueca oonswcnvt ymems:

- MUCATh PEAKIUIO THAPOIN3a CIOKHBIX IPUPOB KaK PEAKIINIO OMBLUICHHS.

- TIICaTh YpaBHEHHE THAPONN3a (OMBLUICHHS) )KAPOB, PEAKIINN 3TePH(PHUKAIIIH TIUICPHHA C BEICIITUMA KapOOHOBBEIMHU
KHCJIOTaMH.

- HCTIOJIB30BaTh TEOPETUUCCKUE 3HAHUS TPH PEIICHUH MTPAKTHICCKIX 33/1a4 U YIIPaXHEHUH.

- oOpamarses ¢ XUMHYECKHM 000pyJOBaHUEM, PEaKTHBAMIL.

- COCTaBJIATH OTYET O MPAKTUIECKOI padoTe, 1enaTh BEIBOJIBI, aHAIN3UPOBATh, CPABHHUBATH.

Tema Ne 9 YrieBoabl. (6 4acoB)

YriaeBoabl: oOpazoBaHue B Tmpoliecce ¢GoTocuHTe3a. ['00aIbHBI XapakTep €ro 3HadYeHHs. Poib yrieBojoB B
MMUTAaHUU Y€JI0BEKa.

[IpoucxoxkIeHNUE TEPMHUHA «YTIICBOIBI», 00IIas (hopMyJia COSAMHCHUH, UX KIacCUuDHUKALIUS.

Momnocaxapuapl. ['moko3a: u3nYecKue CBONCTBA, 3HAUCHHUE JUIS OpraHH3Ma 4elioBeka. CTpOCHUE MOJICKYJIHL:
aJdpACTUIHAS U IMHUKIHYECKas GOpMbI. XUMUYECKUE CBOWMCTBA. [IpupoaHbIC UCTOYHUKY U CITOCOOBI moydeHus. Opykrosa.
Pubo3a u nezokcupnbo3a — KpaTkas XapaKTepUCTHKA COCTaBa, CTPOCHUS, PACTIPOCTPAHCHHOCTHU B IIPUPOIC.

Hucaxapuabl. Caxapo3a: U3 UCTOpUM NpuMeHeHUs. buonormueckoe 3Hayenue. CocraB. duU3nMvecKre CBONCTBA.
[powmprmenHOE MONy4YeHUE. [ uaponms.

Hoaucaxapuapl. [mukoreH: ponb B opranm3Me dYenoBeka. [IpwumHbl nuabeta W NpoPHUIAKTHKA €T0
BO3HUKHOBEHM. Kpaxman ¥ memmonosa - MpUpoIHBIe MOMUMEphI, CpaBHUTEIbHAS XapaKTePUCTHKA MX COCTaBa, CTPYKTYPEHI,
CBOICTB, HAXOXKACHUS B IIPUPOJE, TPUMEHEHHUs. JIeKCTpHHEIL.

Boaokna: Hutparel u ameratrsl LEJUIFOJIO3BI. HNx mnonydenue, cBoiicTBa, mnpuMeHeHue. lloHsaTne 00
HMCKYCCTBEHHBIX BOJIOKHAX HA MPUMEpPE alleTaTHOTO BOJIOKHA.

Tpebosanusn K ypoenio no020moseKu

Yuawuecs oonscnvt 3namo:

- KIIacCU(UKAIUIO YTIICBOJIOB MO PA3IUYHBIM KIaCCUPUKAIMOHHBIM IIPH3HAKAM.

- 0COOCHHOCTH U30MEPHUH YIIICBOIOB.

- TMHCHHbBIC W MUKINYeCKHEe (JOPMYIIBI YTICBOJOB, OCOOCHHOCTH IIEPEX0/ia OJHOH (POPMEI B APYTYIO.

- XUMHYECKHE CBOMCTBA TIIFOKO3bI: BOCCTAHOBJICHHE U OKHCJICHHE, PEaKIM{ AIKWIIMPOBAHUS W AllMLTUPOBAHHS,
Ka4eCTBEHHbBIE PEAKIMH Ha TIIFOKO3Yy KaK allbJIeruia ¥ KAK MHOrOATOMHOT'O CITHPTA.

- HECKOJIBKO BUJIOB OPOXKEHHSI MOHOCAXapUJIOB: CIIUPTOBOE, MACIISIHOKUCIIOE, MOJIOYHOKHUCIIOE, YKCYCHOKHUCIIOE.

- 0COOCHHOCTH XUMHYECKUX CBOMCTB BOCCTAHABIMBAIOIINX U HEBOCCTAHABIMBAIOIINX JIUCAXAPHIOB.

- peakIiMu, XapaKTepHbIE YIS TUCAXAPHUJIOB KaK MHOTOATOMHBIX CIIMPTOB.

- peakiu THAPOIIU3a JUCAXAPUJIOB.

- CTPOCHHE XUMUYECKHE CBOMCTBA LIEIII0IO3b], KpaxMaia.

- 0COOCHHOCTH THIPOJIN3a Kpaxmaia | [EJUTIOI03bI.

-IPUMEHEHHE TOJTHCAXapUI0B, HMETh NPECTABICHHE O IIPOU3BOJCTBE OyMaru.

- IMETh NPEJCTABICHHUE 00 UCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEPE alleTaTHOIO BOJIOKHA.

- O6HaCTI/I MPUMCHCHUA PA3JIMYHBIX YIJTICBOJIOB.

- U COOJIIOATh TPaBUIIa TEXHUKH OE30MaCHOCTH

Yuawueca oonscnvt ymems:

- MUCaTh ypPaBHCHUS XHMHYECKUX PEAKIMH WUTFOCTPUPYIONUX XUMHYECKHE CBOHCTBA WM CIIOCOOBI TONYyYCHUS
HCKYCCTBEHHBIX BOJIOKOH.

- 000011aTh, e7aTh BHIBO/IBI HA OCHOBE aHAJIN3a CTPOCHUS M CBOMCTB OPraHMYECKUX COCTUHEHHM

- UCTIOJIb30BATh TEOPETHUYCCKUE 3HAHHS PHU PEIICHUHU MPAKTHICCKUX 33124 U YIPAKHECHHIA.

- 00paIaThes ¢ XUMHIECKUM 000PYI0BaHUEM, PEaKTHBAMHU.

- COCTABIISITh OTHYET O MPAKTHYECKOH paboTe, iesiaTh BHIBOIbI, AHAIN3UPOBATH, CPABHUBATD.
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Tema Ne 10. A3zorcoaep:kauiue opraHnyeckue coeJNHEHUsI: HUTPOCOeIMHEHN S, AMUHbI, AHUJIMH,
amuHokucjaorel. [lentuapl. Beaxu. HykienHoBbie kuciiorel (8uacos)

Hutpocoennnenusi. CTpoeHHE HUTPOTPYIIIBI, HCIIOIH30BaHNE HUTPOCOSANHCHUN B OPTaHMYECKOM CHHTE3E.

Amunbl. CocTaB, W30MepHs W HOMEHKIaTypa aMuHOB. CTpoeHHE aMHUHOTPYNIBL. AMHHBI KaK OpTaHHYeCKHe
OCHOBaHUS. Peakiins oKMCIeHUS aMHUHOB.

AHMJIMH — TpEJICTaBUTEIb apOMaTHYECKUX aMHUHOB. CTpoeHHEe MOJEKyIbl. DU3NKO-XUMUYECKHE CBOMCTBA.
Cnoco6b1 monmydenust. M3 nuctTopun pa3BUTHS aHUIWHOKPACOYHOW HMpOMBIIIIEHHOCTH B EBporme. IlpuMmeHeHne aMHHOB B
KadecTBE CTaOUIN3aTOPOB, MECTHIIUIOB, JCKAPCTBEHHBIX MpEIapaToB.

BoaoxHa: cuHTETHYECKOE BOIOKHO — HUTPOH.

AMHMHOKHCJOTBI: QyHKIIMOHAIBHBIC TPYHIbl. [IoHATHE 00 ACUMMETPUYSCKOM aTOME U ONTHYCCKON M30MEPHH.
H30oMepust 10 MOJIOKEHUIO AMUHOTPYTIIIHI.

0-aMHUHOKHCIIOTHI B COCTaBe OCJIKOB. 3aMEHHMbBIC M HE3aMCHHUMbIC, UX MpPUMEpPhl W Ha3BaHus. Dusnyeckue
CBOWMCTBAa aMHUHOKUCIIOT.

HeiiTpanbHbie, OCHOBHBIC W KHCIIOTHBIC aMHUHOKHCIOTHI B 3aBHCHMOCTH OT YHCIIAa BXOJMSIIUX B HX COCTAaB
(YHKIMOHABHBIX Tpymm. bumnonspuerii noH. O0pa3zopanue menTuaoB. [lentuaHas cBs3b. [loaunenTuas1 B PUPOIE:
TOPMOHEBI, aHTHOMOTHKH, TOKCHHEI.

[IpumeneHne 1 TTOyYeHNe aMHHOKHCIIOT B TA0OpaTOPHH.

KamnpoHoBOE BOJIOKHO - MPOAYKT MOJTUKOHACHCAIIIH 0.-aMHHOKAIIPOHOBOH KHUCJIOTHI.

AMuUIel. AMUIHASA CBS3b.

MenTuasi: o6pa3zoBanue menTuA0B. IlenTuaHas CBS3b.

Beakn. Knaccudpukamnus: npocteie (raolynspHbie, GUOPWUISPHBIC) M COAEp)Kallue HEOEITKOBBIE TPYIIIHL.
®uznueckue cpoiicTBa OenkoB. CTpykTypa OesikoB: mepBuuHas. Vcnonp3oBanne Y@P-CHEKTPOCKONHH M METOJAa
aHa/IM3a KOHIEBBIX TPYIN I W3yYEeHHUS IEPBHYHOU CTPYKTyphl Oenka. Padorer @. Conmkepa Mo OmpeneseHHIo
CTPYKTYpPBI HHCYJIHMHA. BTOpHYHasA, TpeTUYHAs U YETBEPTHUYHAS CTPYKTYpPa MOJIEKYJI OEJIKOB. XapaKTepHUCTHKa CBsI3eH,
MOJJCP)KUBAIONINX OTH CTPYKTypbl. OOpaTtumass M HeoOpartumas neHaTyparmsi. CuHTe3 OenkoB. 3HaueHHE
CHHTETHYECKUX 0eskoB. [ToHsITHE O OMOTEXHOJIOTHH, €€ JOCTHKEHHUIX U IIPodieMax.

IIpencraBienue 0 CTPYKType HYKJIeHHOBBIX KUEJIOT. [Tonsarue o HK kak mpuponusix noaumepax. PHK u JJHK,
WX MECTOHAXOXKJICHHE B XUBOH KieTke W ux Ouonormdyeckue (ynknmu. Iuppos. Mupumamn. CoctaB MOHOMEPOB -
HYKJICOTHJIOB (MMPHMUJAMHOBBIE W MyPHHOBBIE OCHOBAHWUA, BXOASIIHE B COCTAB HYKJIEHMHOBBIX KHCJIOT, pudo3a wid
ne3okcupubo3a, GpocdopHas kuciora). Ponb BOJOPOAHBIX CBs3el B HYKICHHOBBIX KuHciOoTax. JBoitHas crupans JTHK.
Poxp HYKIEHHOBBIX KUCIOT B OMOcHHTe3¢e Oenka. [[oHITHE 0 TPAaHCKPUIIIIUU U TPAHCIALIHH.

Tpebdosanusn K ypoenio no020moseKu

Yuawueca oonswcnvt 3namo:

-HUTPOTPYIITy, UCIIOIb30BaHNE HUTPOCOEANHEHNH B OPraHNIECKOM CHHTE3E.

- OIIpeZIeIeHNE, KIACCU(HUKALUIO aMIHOB.

- 0COOCHHOCTH CTPOEHHSI aMHUHOTPYTIIBI, €€ HyKJICO(MIbHbIE CBONHCTBA.

- 06pa3oBaHNE BOJAOPOIHBIX CBS3€H B MOJIEKYJIaX aMHUHOB.

- IOJIyYeHHE ¥ OCOOCHHOCTH XUMHYECKUX CBOHCTB aMHUHOB, KaK OPTaHMYECKHUX OCHOBAHUH.

- CTpOEHHE, XMMHYeCKUe U (PHU3MIECKHE CBOWCTBA apOMATHYECKUX aMUHOB.

- CIIOCOOBI OJTyYSHHS] aHWIIMHA ¥ IPUMEHEHNE aHWIIMHOBBIX KpacUTENeH.

- OIIpe/ieJIeHNe aMUJI0B KHCIIOT, OCOOEHHOCTH MX CTPOCHHSL.

- CTpoeHHe KapbamuIa, ero CBOICTBa U IPUMEHEHHE

- 0COOCHHOCTH CTPOCHHSI HUTPUIILHOM TPYIIIBI.

- 0COOCHHOCTH CTPOEHHS aKPOHUTPHIIA, €T0 MTOJIMMEPU3ALIHIO, TTOyIECHHE.

- CHHTETHYECKOE BOJIOKHO — HUTPOH.

- CTpOCHHUE, OCOOEHHOCTH CTPOCHUS M XUMHYECKUX CBOWCTB, OOYCIIOBIEHHBIX COYETaHNEM aMHHO- U KapOOKCHIBHOM
TPYIIII, H30MEPHIO.

- 3HAUCHHE B IPUPOJIE U TPUMEHEHHE AMUHOKHUCIIOT.

- IOHATHE O OeJKaX, KaKk O BEICOKOMOJIEKYJISPHBIX COEIHHEHUIX.

- OCHOBHBIE AMUHOKHCJIOTHI, BXOJSILIHE B COCTaB OEIKOBBIX MOJIEKYII.

- IEPBUYHYIO0, BTOPUYHYIO, TPETUYHYIO U YETBEPTUUHYIO CTPYKTYPy OCIKOB

- CBOMCTBa 0eNKOB: (PU3NUECKHE U XUMHYECKHE.

- KAYeCTBEHHBIE PEAKIMU Ha OEJTKU

- CTPOEHHE NUPPOJIA U TTUPHIHHA.

- 0COOCHHOCTH IPIMEHEHUS U PacIIpOCTPAHEHHUS TETEPOIIMKIMYECKUX a30TUCTHIX OCHOBAaHHH.

Yuawueca oonswcnvt ymems:

- OOBSCHATH B3aMMHOE BIMSIHUE aTOMOB B MOJIEKYJIaX aHWIIMHA, CPABHUBASI UX OSH30JI0M U AMHHAMH.
- IOATBEPXK/IATh JaHHBIC TIOJIOKEHHUS YPABHEHUSIMUA XUMUYECKUX PEaKIH.

- ZIOKa3bIBaTh CJ1a00 OCHOBHBIN XapaKkTep aMHUIOB KHCIIOT.

- MCaTh yPaBHEHHSI XUMHIECKUX Peakinii 00pa30BaHus JUIETITHIOB.
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- IMCAaThb YPABHCHUA XUMHNYCCKUX peaxunﬁ TUApPOJIH3a, ACHATYpallun OCIIKOBBIX MOJICKYJI.
- OpPEeACTABJIICHUE O HYKIICMHOBBIX KUCJIIOTAX, KaK CIIOKHBIX OPTaHUYCCKUX COCANMHCHUAX.
- A€JIaThb 0606]1[&}0]1[1/16 BBIBO/IbI O B3aMMOCBA3U CTPOCHHUA U CBOICTB COGﬂI/IHCHPlﬁ.

1V. Xumua BMC

Tema Nell. BeicokoMonekyasipHble coequHeHus: cuHTeTHYeckne BMC n mojiMMepHble MaTepUabl.

BbicokoMoneKyJIsipHble coeuHeHus. (4 yaca)

O6mue mousTus xumuun BMC.

IMosmmMepbl: MakpoMoOJeKyJa, MOHOMEpP, CTPYKTYpHOE 3BEHO, CTENEHb IMOJHUMEPU3AIINH, reoMeTpHYeCcKast
(dhopMa MaKpOOMOJICKYJI, KpUCTAUIMYHOCTh IOJUMEPOB. 3aBHCHMOCTH CBOMCTB MOJMMEPA OT €r0 CTPOCHHS.

DU3NKO-XUMUYECKUE CBOWCTBAa moauMepoB. Krmaccudukamus mnonumepoB. Peaknumum mnoduMepu3anmuu W
NOJHKOHAECHCAIUH.

Kayuykn: XapakrepucTuka KaydykoB (Ha mpuMepax OyTaIWeHOBOTO | JUBHHWIOBOr0) CHHTE3 KaydyKOB.
Pesuna

BosokHa: xapakreprcTHKa BOJOKOH (Ha IpUMeEpax aleTaTHOTO BOJIOKHA M KalpoHa),

IlinacTmacesr: XapaKTEePUCTUKA mwiacTMacc (Ha TmpUMepax MOJHITHICHA, MOJUBUHIIXJIOpUIA U
MTOJTMBUHWICTHPOIIA).

[pakTHyueckoe MCHONB30BAaHHE MOIMMEPOB M BOZHUKIIHE B PE3YNIBTATe STOTO JKOJOTHYECKHE MpobOieMbl. Broprdnas
niepepadoTKa TOIMMEPOB.

HoBrble BellecTBa 1 MaTepHaJbl B TEXHHUKeE.

Tpebosanusn K ypoeHio no020moseKu

Yuawueca oonscnul 3namo:

- MOHATHS MOHOMED, TOJIUMED, CTPYKTYPHOE 3BEHO, CTEIICHb MOJUMEPH3ALIHH.

- ONpEJIEJICHUS PEAKIUi MOIMMEPU3alliy U TIOJIUKOHJICHCAIINH.

- pa3nu4Hbie (POPMBI CTPOCHUS MOJUMEPOB: TUHECHHYIO U Pa3BETBICHHYIO, KPUCTAILTMYECKYIO0 U aMOPQHYIO

- pa3JINYHbIC CHHTETUYCCKUE BOJIOKHA.

- (hopMyJTBI BOJIOKOH, TUTACTMACC U CIIOCOOBI MTOTYYCHUS.

- CrIO0CcOOBI OTYYCHUSI CHHTETHYCCKOTO KaydyKa U PE3UHEI.

- Pa3IMYIHBIC IO CTPOCHUIO KayIyKH.

- 00J1acTH IPUMEHECHUS PA3INIHBIX KAYIyKOB, OCHOBBIBASICH Ha UX CTPOCHHUH.

- 001acTH IPUMEHEHHSI PA3IMIHBIX PE3HH.

- (hakTHYECKUIT MaTepHa IO TEME U YMETh IICATh YPAaBHEHUS XUMHUCCKUX PEaKIIHil.

- OCHOBHBIE HaIPaBJICHUS JaJbHEHINIET0 pa3BUTHS OPTaHWMYECKOTO CHHTE3a TIOMMEPHBIX MATEPHAIOB.

- ¥ coOroaTh MpaBwiia TEXHUKH 0€30I1aCHOCTH

Yuawueca oonosrcrnvt ymemo:

- IUCATh YPABHECHUS XUMHUUCCKUX PEAKIIUI MMOIyUCHHSI TOJTMMEPOB.

- IPUBOAUTH MPHUMEPHI PEAKIIUH MOJTUMEPU3AIMH U ITOJTUKOHICHCAIIHH.

- KIIaCCU(UITUPOBATH TIACTMACCHI.

- IPUBOUTH MPUMEPHI (GOPMYIT PA3JIMUHBIX IJIACTMACC, BOJIOKOH.

- pacmo3HaBaTh MJIACTMACChl M XUMHUYECKHUE BOJIOKHA.

- aHAJIM3UPOBATh, CPABHUBATH, IPOBOJIUTH AHAJIOTHH.

- HCTIOJIB30BaTh TCOPETUUCCKUC 3HAHUS TIPU PEIICHUU MPAKTHICCKUX 3a/1a4 U YIIPaKHCHUH.

- oOpamaTbes ¢ XHMHYSCKIM 000pYI0BaHUEM, PEaKTHBAMIL.

- COCTaBIIATh OTUYET O MPAKTUIECKOI padoTe, 1enaTh BRIBOIBI, aHAIM3HPOBATh, CPABHHUBATH.

V. O6o0menune mo Kypcy.

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

Knaccel opranvueckux coeiMHeHUH. Peaknuu B opraHMYecKod XUMMHU. ['eHeTHueckas CBSI3b OPraHMYECKHX
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 KOMILIEKCHYIO HAYKY, TO3BOJISIOILYI0 M3y4YaTh COCTOSHUE OKPYIKAIOIIEH
Cpefbl U CIOCOOCTBOBATH €€ YITyHIICHHIO.
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3. KanenmpapHo-TeMaTH4yecKoe IUIAHUPOBAHHE
10 kaacce
34 gac (1 dac B HEIEINIO)

Ne Ha3zBanue ®opma TepMHuHBI U Hemoncrpanuu | Undop IInanmpyemble pe3yabTaThl 00y4eHUs! Hara
/1 | pa3sfgeia, TeMbl | o NOHATHHA JlaGopaTopHble | MalliOH Yuamuecs: 10/15KHBI 3HATH
B BBOJUMBbIE OIBITHI HOe Yyamuecsi 10/1KHbI yMETh i | ¢a
s BIIEpBbIE IIpakTHYecKkue | CONpPOB aH | KT
= padoThI 0KIIeHH
e

1. TloBTOpeHMe OCHOBHBIX BONPOCOB Kypca HeopraHuveckoi xumum (2 yaca)

OcHOBHbIE 32124 U3y4Y€eHUS TEMbI:
AMATHOCTHKA 110 YPOBHIM YMEHHH U HABBIKOB, MPUIIESAIINX KJIACC C YIIyOIEHHBIM N3YUYEHHEM MPEeIMETa YIAITHXCS.

1,2 | Pemenue 2 | Pemenue | [IpakTukym YMeTh pemath THITOBbIe 1 KOMOMHIPOBAHHBIE
TUIIOBBIX 3a4a4 3a1a4 3ajayu,
HCTIOJIb3Ysl TEOPETUUECKUE 3HAHUSA 11O
HEOpPraHUYeCKOU

XMMUH (XMMHUYECKUE CBOMCTBA OCHOBHBIX KJIaCCOB
HEOPTraHMYECKUX COCTMHEHUH, pacCTaHOBKA

KO3 (HUITUEHTOB METOAOM 3JIEKTPOHHOTO OanaHca)
VMeTh UCTIONB30BaTh pacyeTHbIE (YOPMYJIBI TPH
penieHun

KOMOMHHMPOBAaHHBIX U TUIOBBIX 3a/1a4.

2. BBeeHune B opraHuvyecKyr0 XumMuio (4 yaca)

3,4 | Pemenue 3agay 2 | Pemienue | [IpakTrkyMm YMeTh peniaTh 3aJlaud JAHHOTO TUIIA.
Ha BBIBOJI 3a71a9 YMeTb 0hOpMITATE 3a1a4H.

hopmy
OpraHUYECKUX
COCJIMHEHMH, T10
HU3BCCTHBIM
MaCCOBBIM
JIOJISIM
DJICMCHTOB B
BEIIECTBE

5,6 | Pemenue 3amau | 2 | Pemenue | [IpakTukym YMeTh peniate 3a71a4u JaHHOTO THIIA.
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n/n

Ha3Banmne
pa3aena, TeMbl

Koa-Bo

®Dopma

TepMuHBI U
NMOHSATHA
BBOJIMMbIE
BIIEPBbIE

JdemMoHcTpannu
JlaGopaTopHble
ONBITHI
ITpakTuyeckne
padoTsI

HNudop
MAaIHoOH
HOe
CONpoOB
0KIEeHH
e

Ilinanupyemple pe3yJbTaTbl 00yUeHUsA
Yuammuecs 10/KHBI 3HATH
Yuanuecs: 10/1:KHbI yMeTh

JlaTa

w1 | ¢pa
aH | KT

Ha BBIBOJI
hopmy
OpraHUYECKUX
COCIMHEHMH I10
MpOAYyKTaM
cropaHus
OpPraHUYeCKHUX
BCIIIECTB

3aga4

YMeTb 0hOpMITATE 3a1a4H.

3. ¥Yraesoaopoasbl (18 yacos)

7,8

Pemenue 3amau
Ha BBIBOJI
dhopmy
OpTraHUYECKUX
COCITUHCHUHU
aJIKAHOB U
LMKJIOAJIKAHOB

Pemenne
3aJau

[IpakTukym

YMeTh peniath 3a71aud Ha BEIBOJT (hOPMYJT
OPraHUYECKUX COEUHEHUN.
YMeTh rpaMOTHO OPOPMIIATH 3a1a4H TAHHOTO THIIA.,

Pemenune
pacyYeTHBIX
3a7a4 ¢
MPOOIEMHBIM
XapakTepoM Ha
XHUMHUYECKHE
CBOMCTBA
MpeaebHbBIX
YIJIEBOJJOPOJIOB.

Pemenne
3ajau

[IpakTukym

3HATh AITOPUTM PEIICHUS 3a/1a4 110 YPaBHEHUSIM
peaKuuii, yMeTh pEUIETh 3aa4d 10 YPAaBHEHUSIM.

11
12

Pemenne
pacUeTHBIX
3aJa4 Ha CMECH
1 U30BITOK.

Pemenune
3aJa4

IIpakTukym

3HATh AITOPUTM PEIICHUS 3a/1a4 110 YPaBHEHUSIM
peaxkuuii, yMeTh peleTh 3aJa4d 10 YPaBHEHUSIM.

13

Pemenne

Pemrenune

[Ipaktuxym

VYMethb peuaTh 3aaa4u pa3InIHbIX TUIIOB.
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Ne Ha3Banue ®Dopma TepMuHBI U Jdemonctpauuu | Uudop Ilinanupyemple pe3yJbTaTbl 00yUeHUsA Jara
I/l | pa3geJia, TeMbl | o MOHSATHSA JlaGopaTopHbie | MAIMOH Yuammuecs 10/KHBI 3HATH
z BBOJIMMbIE ONBITHI HOe Yuanuecs: 10/1:KHbI yMeTh w1 | ¢a
S BIIEPBbIE IIpakTH4yeckue | CONMpos aH | KT
= padoThI 0KIeHH
e
,14 | xoMOMHHpPOBAHH 3a1a4 YMeThb pazouparh 3amaqy.
BIX PACUETHBIX YMmeTh 0hopMIIATh 33139y .
3a/a4 1o TeMe
«AJKEHBI U
JIUCHBI»
15, | Pemenue 3amaa | 1 | Pemenue | IlpakTukym YMeTh peniaTh 3aJladyd JAHHOTO TUIIA.
16 | na cmecn. 3amaq YMeTh BBOJIUTH HEU3BECTHOE M COCTABIISITH CUCTEMY
YpaBHEHUH.
YmeTh ohopMISITE 33124y .
17 | Pemenue 2 | Pemenue | [IpakTukym YMeTh peniate 3a7jauu pa3aTudHbIX THIIOB.
,18 | xkoMOMHUpOBaHH 3aaa4 YMeTb pazbupars 3aaauy.
BIX PaCYETHBIX YMeTh 0hopMIISTh 331auy.
3a1a4
«AJIKUHBI»
19 | I'enetnueckas 2 | Pemienue | IIpakTrkyMm YMeHue coCTaBlIATh TEHETUYECKHE LIETIOYKH.
,20 | cBsI3B MeXIy 3a1a4
MpeAeIbHBIMU U
HeTpeaeTbHBIMU
YIJI€BOIOpOIaM
H.
21 | B3aumHoe 1 | Pemerne | [Ipaktuxym | Tomyon Hemoncmpauyu 3HaTh B3aMHOE BIUSHHE B MOJICKYJIE TOyOJIa,
BIIUSTHUE aTOMOB 3amaq u. OxucieHue pacmupezneneHue dJIeKTPOHHOH IIIOTHOCTH B MOJIEKYJIE.
B MOIIEKYJIe TOITyOJa. YMeTh MPOBOIMTH aHAIOTUN B3aUMHOTO BIIVISTHHS
TOJIyOJIa aTOMOB B MOJIEKYJIE€ TOJIyOJa U PEeIbHBIX
®dusnyueckue u YTIEBOJOPOIOB, YMETh OATBEPKIATh
XUMUYECKHE TEOPETHUECKUE BBIBOJBI YPABHECHUSIMHU XUMHUCCKHIX
CBONCTBA peaKkuuii.
TOITyOJa 3HaTh XUMHYECKHE CBOWCTBA TOJIYOJIa U YMETh
MMCaTh YPaBHEHNUSI XUMHUYECKHUX PEakInil.
22, | Pemenue 2 | Pemenue | [IpakTukym YMeTh pemate 3a7jauu pa3IuIHbIX THIIOB.
23, | KOMOMHHUPOBAHH 3a1a4 YMeTh pazbupath 3aaauy.
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Ne Ha3Banue ®Dopma TepMuHBI U Jdemonctpauuu | Uudop Ilinanupyemple pe3yJbTaTbl 00yUeHUsA Jara
I/l | pa3geJia, TeMbl | o MOHSATHSA JlaGopaTopHbie | MAIMOH Yuammuecs 10/KHBI 3HATH
z BBOJUMBIE OIBITHI HOe Yuanuecs: 10/1:KHbI yMeTh w1 | ¢a
S BIICpBbIE IIpakTH4eckne | conmpoB aH | KT
= padoThI 0KIeHH
e
BIX PACYETHBIX YmeTs 0hopMITITE 33124y .
3a/a4 Ha
pacTBOpPHI
24 | T'enetnveckas 1 | Pemenne | [Ipaktukym YMeHue cocTaBlATh TEHETUUECKUE IIETTOUKH.
CBS3b MEXKAY 3a1a4
MpeneTbHBIMH U
HEIpeaeIbHBIMU
YIJIEBOAOPOIAM
u.
4. CoeauHeHmns, coiep:kamme aATOMbI KHCJIO0POJa, a30Ta U APYrHX 3JIieMeHTOB (36 yacoB)
25, | PactBopumocts | 2 | Pemenue | [Ipaktukym | PactBopumocCTb , 3HaTh CIOCOOBI BRIpaKEHUS KOHIIEHTPAIIUU
26 | BemiecTB B BOJIE. 3a1a4 KOHLIEHTpaLus, PacTBOpPOB, 0OCOOEHHOCTH CTPOCHUS MOJIEKYJT
KonuuectBenna CITUPTOB, (PEHOIOB. YMETh pemraTh pacueTHEIC
s 3a/1a4u.
XapaKTEepUCTHKA
pacTBOpOB
27, | Pemenue 3 | Pemmenne | IIpaktukym 3HaTh aJTOPUTM pEIISHNUS 3a7]ad Ha CITOCOObI
28, | KOMOMHHUPOBaHH 3a1a4 BBIPKEHHS KOHIIEHTPAIUH PAaCTBOPOB
29 | BIX pacUCTHBIX
3a/a4 Ha
pacTBOpPHI
30, | Pemenue 4 | Pemenne | IlpakTuxym YMeTb MucaTh XMMUYECKHUE PEAKIIUH,
31, | KOMOMHUPOBAHH 3a1a4 MOATBEPKIAIONTUE CBOMCTBA U3yUCHHBIX BEIIIECTB.
32, | BIX YMeTh MucaTh PeaKiiuy, J0Ka3bIBAIOIIIE
33 | Ka4ecTBEHHBIX U Te€HETUYECKYIO CBSI3b OCHOBHBIX KJIaCCOB
34 | pacueTHbBIX OpraHUYECKUX BELICCTB.
3a/1a4 10 TeMaM
«YTIeBOA0POIbI
, CIIUPTHI,
(heHOoITBY
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Ne Ha3Banue ®Dopma TepMuHBI U Jdemonctpauuu | Uudop Ilinanupyemple pe3yJbTaTbl 00yUeHUsA Jara
I/l | pa3geJia, TeMbl | o MOHSATHSA JlaGopaTopHbie | MAIMOH Yuammuecs 10/KHBI 3HATH
z BBOJIUMBIE ONBITHI HOe Yuammuecs 10/LKHBI yMETh w1 | ¢a
S BIlepBbIe I[IpakTnyeckne | conpos aH | KT
= padoThI 0KIeHH
e
11 kaacce
34 gac (1 4ac B HeAeIIO)
1.3 | Xumuueckoeu | 2 | Pemenme | [Ipaktukym | KapOGoHunsHas 3HaTh OCOOCHHOCTH CTPOCHUS aJIbJAETUJHON IPYTIIIHL.
5 | 3JeKTpOHHOE 3a1a4 rpymnmna, KeTo- YMeTh OTIINYaTh KapOOHMIBHYIO TPYIITY OT
CTpOCHHE rpynmima, QIIbJICTHTHON TPYIIIIBL.
aJbIETHIOB U aJbAeTuIHAS OOBACHATH XUMHUYECKHE CBOMCTBA NCXOMAS U3
KETOHOB U rpymmna, CTPYKTYpHI BEIIECTBA.
KapOOHOBBIX KapOOKCHITbHAS
KHCJIOT. rpymnmna.
2.3 | Pemenue 2 | Pemmenune | IIpaktukym 3HaTh aJrOPUTM PEIICHUS 3aa4 Ha BEIPAKCHHC
6 | pacueTHbIX 3a7a4y KOHCTaHTHI IMCCOLMAINHY, ONPEIeTICHUE CTETICHH
3.3 | 3ama4 Ha JIICCOIMAINH, BOJOPOJIHOTO TIOKa3aTesl.
7 | BeIpaXKEHHE YMeTh peniath 3a/1auu.
KOHCTAaHTHI
JTUCCOTINAITUH,
orpejieNieHue
CTETeHH
JCCOLMAIH,
BOJIOPOJHOTO
MTOKa3aTeJs.
4.3 | Pemenue 2 | Pemienune | IIpakTukym YMeTh pemiaTh 3ajiaud pa3IuyHbIX THIIOB.
8 | xoMOMHUPOBAaHH 3a1a4 YMmeTs pazoupats 3aaqy.
5.3 | BIx YMets ohopMIATE 3a1a4y.
9 | xauecTBEHHBIX U
pacueTHBIX
3aja4 Mo TeMam
«AIBIETUIBI,
KapOOHOBBIE
KHACITIOTBD)
6.4 | OxucnutensHo- | 2 | Pemenune | IIpakrukym 3nats onpeaencHus OBP, okucnurens,
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Ne Ha3Banue ®Dopma TepMuHBI U Jdemonctpauuu | Uudop Ilinanupyemple pe3yJbTaTbl 00yUeHUsA Jara
I/l | pa3geJia, TeMbl | o MOHSATHSA JlaGopaTopHbie | MAIMOH Yuammuecs 10/KHBI 3HATH
z BBOJIUMBIE ONBITHI HOe Yuammuecs 10/LKHBI yMETh w1 | ¢a
S BIIEPBBIE I[IpakTnyeckne | conpos aH | KT
= padoThI 0KIeHH
e
0 | BoccTaHOBHUTEb 3amaq BOCCTaHOBHUTEIIS.
7.4 | HBIE peakuu B YMeTh paccTaBisATh K03()PUIMEHTH METOIOM
1 | opranmudeckoit AJIEKTPOHHOTO OajaHca.
XUMHH.
8.4 | I'mapoaus 2 | Pemenue | [Ipaktukym | Peakius 3HaTh onpeeiicHIE, HOMEHKIIATYPY U OCOOCHHOCTH
2 | opraHUYECKHX 3a1a4 ITepU(UKALIUH, WU30MEPHH CIIOKHBIX d(HPOB.
9.4 | BemecTs. MEXaHU3M 3HaTh PEaKINIo dTePUPHUKAIIAN U TIOHUMATH CYTh
3 peaxiumn JTAHHOTO 0OPaTHMOTO TpoIecca.
sTepuuKanuy, YMETh MHUcaTh peakiinio THIPOIIH3a CIOKHBIX SDUPOB
peakius KaK peaKkIuio OMBUICHUSI.
TUIPOJIN3a- 3HaTh 00JaCTH MPUMEHEHHS CJIOKHBIX U MTPOCTHIX
OMBLIICHUS 3¢upos.
10. | Pemenue 3 | Pemienne | [IpakTukym YMeTh UCII0IB30BaTh TEOPETUUECKUE 3HAHUA TTPU
44 | KOMOMHMPOBaHH 3amaqy pelIeHny 33134 1 U yIpaKHEHUH.
BIX YMeTh 00paiaThCsi ¢ XUMHUYECKUM 000pY/IOBaHHEM
11. | ycnokHEHHBIX U peaKTHBaMHU.
45 | pacyeTHBIX CoOnronath paBuiia TEXHUKH 0€30TaCHOCTH.
3a1a4 Ha
12. | npumecu, BBIXOX
46 | mpomykTa OT
TEOPETHIECKH
BO3MOJKHOTO.
13. | YraeBoasl: 2 | Pemenue | [Ipaktukym | MoHocaxapupl, 3HaTh KIACCU(DUKAINIO YTIICBOIOB 110 Pa3THYHBIM
47 | Knaccugukanus 3ama4 MOHO3BI, KJIACCU(PUKAIUOHHBIM MTPU3HAKAM.
YTJIEBOJIOB. JIUCaxapHbl,o U 3HaTh OCOOCHHOCTH U30MEPHH YTIICBOJIOB.
14. | U3omepus. B-dopmbl 3HaTh JUHEWHbIE U MUKINYECKHe (POopMyITbI
48 TITFOKO03a, prbo3a, YTJIEBOJIOB, OCOOCHHOCTH TIEPeX0/1a OTHOM (OPMEI B
ne30Kcupr0o03a, TIPYTYIO.
¢bpyKTo3a, 3HaTh XMMHYECKUE CBOWCTBA TITFOKO3BI:
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Ne Ha3Banue ®Dopma TepMuHBI U Jdemonctpauuu | Uudop Ilinanupyemple pe3yJbTaTbl 00yUeHUsA Jara
I/l | pa3geJia, TeMbl | o MOHSATHSA JlaGopaTopHbie | MAIMOH Yuammuecs 10/KHBI 3HATH
z BBOJIUMBIE ONBITHI HOe Yuammuecs 10/LKHBI yMETh w1 | ¢a
S BIIEPBBIE I[IpakTnyeckne | conpos aH | KT
= padoThI 0KIeHH
e
TayTOMEpHA, BOCCTAHOBJICHHE M OKHCIIEHUE, PEAKITUH
CTEPEON30MEPHI ANKWIUTIPOBAHNS U allMJUIMPOBAHUS, KAYeCTBEHHBIS
peaKIuy Ha TIIFOKO3Y KaK albJeTH/a U KaK
MHOT'0ATOMHOTI'O CITUpTA.
3HaTh HECKOJIBKO BUIOB OPOKEHUSI MOHOCAXapHIOB:
CIIMPTOBOE, MACIIIHOKHCIIOE, MOJIOUHOKHCIIOE.

15. | Iucaxapuabl: 2 | Pemienne | [Ipaktukym | Jucaxapuipl, Jlemoncmpauyuu. 3HATh 0OCOOCHHOCTH XMMHYECKIX CBOHCTB

49 | ocobeHHOCTH 3amaq WHBEPTHBIN OmnBITHL, BOCCTaHaBIMBAIOIINX ¥ HEBOCCTAHABIMBAIOIINX
CTPOCHHUS U caxap, caxaposa, | IMOATBEPKIAFOIIN JTUCaXapHJIOB.

16. | XUMHYECKUX MajbTO3a, € XUMHYECKHe 3HaTh peakIiyy, XapaKTepHbIe IS AUCaXapUI0B KaKk

50 | cBoiicTB JIAKTO3a, CBOICcTBa MHOT'0ATOMHBIX CIIUPTOB.

Hoancaxapuabt TJTUKO3HTHBIE [JTFOKO3BI U 3HaTh peakuuy THIPOIn3a JUcaxapuioB.
. Kpaxwmann, CBSI3U €axapo3bl.

aMuII03a,

IEJUTI0I03A.

17. | YrneBonsl. 2 | Pemenue | [IpakTukym 3HaTh XUMUYECKHE CBOWCTBA MOHOCAXAPUIOB,

51 | Pemenue 3amaqy JIUCaXapHJIOB, IMOJMCAXAPHJIOB.

KauyeCTBCHHBIX U YMeTh MucaTh YpaBHCHHUS XUMUYSCKUX PEAKIIHU.

18. | pacueTtHbIX 3HaTh 00JaCTH MPUMEHEHHUS Pa3IHYHBIX YTIIEBOJOB.
52 | 3amau VMeTrs 0000111aTh, IeIaTh BBIBOALI HA OCHOBE aHAJIN3a
MOBBIIIEHHOU CTPOEHHUA U CBOMCTB OPTaHUYECKUX COCIUHEHUH.

CJIOXHOCTH.

19. | Hurpocoenune | 2 | Pemenune | Ilpaktukym | AMHH, IMaMUH 3HaTh onpeesieHne, KIacCU(PUKAIINIO aMHUHOB.

53 | Hua. AMHHBL 3amaqy 3HaTh OCOOCHHOCTH CTPOCHHS aMUHOTPYIIITHI, €€
XUMHYECKHE HykneoduibHbIe cBoicTBa. OOpa3oBaHue

20. | cBoiicTBa. BOJIOPOJHBIX CBSI3EH B MOJIEKYJIaX aMHUHOB.

54 | Ilonyuenue 3HATh MOyuYeHHE 1 OCOOEHHOCTH XUMHYECKIX
AMUHOB. CBOMCTB aMHHOB, KaK OpraHUYECKUX OCHOBAHUH.
PacueTHbIe
3a/1a4n

21. | Amunokucaor | 2 | Pemenune | IIpakrukym 3HaTh CTPOCHHE, OCOOEHHOCTH CTPOSHUS U
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Ne Ha3Banue ®Dopma TepMuHBI U Jdemonctpauuu | Uudop Ilinanupyemple pe3yJbTaTbl 00yUeHUsA Jara
I/l | pa3geJia, TeMbl | o MOHSATHSA JlaGopaTopHbie | MAIMOH Yuammuecs 10/KHBI 3HATH
z BBOJIUMBIE ONBITHI HOE Yuaimecst 10JKHbI YMETh i | ¢a
S BIIEPBBIE I[MpakTHYecKkne | CONMpPoB aH | KT
= padoThI 0KIeHH
e

55 | bI. CtpocHue, 3a1a4 XUMHYECKUX CBOMCTB, 00YCIOBIICHHBIX COYETAHUEM
0COOCHHOCTH aMHHO- U KapOOKCHIILHOM TPYIII, H30MEPHIO.

22. | CBOWCTB. 3HATh 3HAYCHHE B TPUPOJIC U MPUMEHEHHE

56 | Pemenue 3amau. AMUHOKMCIIOT.

YMeTh MUcaTh YPaBHEHUS XUMUYCCKUX PEaAKIIUI
00pa3oBaHusl TUMETITUIOB.
3HaTH IMPUMCHCHUC TICITUIOB.

23. | Azorcomepxkarn | 2 | Pemenue | IIpakTukym 3HaTh CTPOCHUE MUPHUINHA U TUPPOJIA, CTPOCHHE

57 | ne 3a1a4 TeTEepPOIMKIIOB.

OpraHUYeCKUe YMeTh T0Ka3bIBaTh ¢1a00 OCHOBHBIN XapakTep

24. | coequHeHus . aMHOB KHCIOT.

58 | I'eTepounKIibL. 3HaTh CTPOEHUE, 0COOCHHOCTH CTPOSHHUS U
Pemenune XUMHNYCCKHUX CBOﬁCTB, O6yCHOBHCHHI)IX COYCTaHUEM
Ka4eCTBEHHBIX U aAMUHO- ¥ KapOOKCUJIBbHOMN TPYIII, U30MEPHIO.
pacYeTHBIX YMETbH JTOKa3bIBaTh C1a00 OCHOBHBIN XapakTep
3a1aq aMHJIOB KHCJIOT.

TOBBIIIEHHON
CJIOKHOCTH.

25. | KauecrBennbie | 2 | Pemenue | [IpakTukym YMeTh MPOBOJUTH KAUSCTBCHHBIC PEAKITUH,

59 | 3amaum Ha Oenku 3aga4y OTIpeNIeNATh COCTAB BEILECTBA.

1 HyKJICUHOBBIC YMeTh CTPOUTH POPMYJIbI, JIe1aTh 0000IIaroIIue

26. | KHCIIOTBHI. BBIBOJIbI O CTPOCHHH M CBOMCTAX.

60

5. Xumusa BMC (4 yaca)

27. | O6mme mousitus | 2 | Pemenue | [Ipaktukym | MoHoMmep, 3HATh TOHITHS MOHOMED, TIOJIUMEP, CTPYKTYPHOE

61 | o BMC. 3a1a4 MoJIuMep, 3BEHO, CTENIEHb MOJINMEPH3ALHH.

Beicokomolieky CTPYKTYPHOE YMeTb ucaTh ypaBHEHMS] XUMUYECKUX PEAKIUi

28. | nApHBbIE 3BEHO, CTEIICHb MOJIyYEHHS TTOJIMMEPOB.

62 | coenunenusi MOJMMEPH3aIIUH. 3HATh M yMETh TUCATh (HOPMYJIbI IOJIMMEPOB.
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Ne Ha3Banue ®Dopma TepMuHBI U Jdemonctpauuu | Uudop Ilinanupyemple pe3yJbTaTbl 00yUeHUsA Jara
I/l | pa3geJia, TeMbl | o MOHSATHSA JlaGopaTopHbie | MAIMOH Yuammuecs 10/KHBI 3HATH
z BBOJIUMBIE ONBITHI HOE Yuammuecs 10/LKHBI yMETh w1 | ¢a
S BIIEPBBIE I[MpakTHYecKkne | CONMpPoB aH | KT
= padoThI 0KIeHH
e
29. | onumepsbI: 2 | Pemenue | Ilpaktukym | CTpyKTYpHI: 3HaTh pa3nuyHbe (OPMBI CTPOCHUS MTOINMEPOB:
63 | Crpykrypa 3amaqy TUHEHHAS, JTUHEHHYIO ¥ Pa3BETBICHHYIO, KPUCTALTHYECKYIO 1
moJImMepa. pa3BeTBICHHAS, aMopHYIO.
30. | 3aBucuMOCTh Kpucrannuaeckoe
64 | cBoiicTB u amopgHoe
osmMepa ot COCTOSTHUS
€ro CTPOCHHUSI
Pewenue
KayeCTBEHHBIX U
pacdeTHBIX
3ama4
MOBBILLIEHHOU
CIIO’KHOCTH.
6. O0001IeHne 3HAHUIA MO Kypcy oprannveckoii xumun (44aca)
31. | 'enetnueckas 2 | Pemenue | [IpakTukym 3HaTh TEHETUYECKYIO CBSI3b MEKIY OCHOBHBIMHU
65 | cBs3b MEWKIY 3amaqy KJIaCCaM¥ OPTaHHYECKUX COCTMHEHH.
OCHOBHBIMU YMeTh MHucaTh YpaBHEHUS XUMUYCSCKUX PEaKIHii, Ha
32. | kaccamu OCHOBaHUM 3HAHWI MTOYYSHHBIX TTPH U3YUCHUU
66 | opranmyeckux Kypca OpraHMYecKOW XUMHH.
COCIMHCHHM 3HaTh YCIOBHS MPOTEKAHUS XUMUYECKUX PEAKIIUH B
OpPTaHMYECKOW XMMHH, YKa3bIBaTh MX MIPY HAITHCAHUU
YpaBHEHUH.
33. | Pemenue 2 | Pemenue | [IpakTukym YMeTh pernath KOMOMHUPOBaHHBIC 3371a91
67 | UTOroBBIX 3a/1a4 3ama4 Pa3IMYHOTO YPOBHS CIIOKHOCTH IO OPraHUYEeCKON
mno XUMHUH.
OpraHn4ecKkon
XUMHHU
34. | Hanucanue 2 | Pemienne | IIpakTrkym YMeTh 06001aTh U CHCTEMATH3UPOBATEH H3yUCHHBIN
68 LEIOYEK 3a1a4 MaTepua.

MpEBpallleHUN U

YMeThb BUJICTH B3aMOCBS3b MCIKY OCHOBHBIMU

22




Ne Ha3Banue ®Dopma TepMuHBI U Jdemonctpauuu | Uudop Ilinanupyemple pe3yJbTaTbl 00yUeHUsA Jara
I/l | pa3geJia, TeMbl | o MOHSATHSA JlaGopaTopHbie | MAIMOH Yuammuecs 10/KHBI 3HATH
z BBOJIMMbIE ONBITHI HOe Yuanuecs: 10/1:KHbI yMeTh w1 | ¢a
S BIIEPBbIE IIpakTH4yeckue | CONMpos aH | KT
= padoThI 0KIeHH
e

ypaBuenuit OBP

KJIACCaMH OPraHUYECKUX COCTUHEHUM.

YMeTh NOATBEPKAATH CBOU 3HAHUS YPABHEHUAMU
XUMUYECKUX PEAKLIHM, YKa3bIBaTh YCIOBUS UX
MPOBEACHHUSL.

3HaTh IpaBUJia HOMEHKIATYPhl OPTaHUYECKUX
COEJIMHEHUH.

3HaTh KIaCCUPUKAINIO K H30MEPHIO OPTaHUIECKUX
COEUHEHU.

YwmeTh coctaBisath OBP oprannyeckux peakiui.
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1)
2)
3)
4)
5)

6)

4. PecypcHoe o0ecnieueHue padoyveil mporpamMmal

Xumusda. IlocoOue-penerutop s mnocTynarmommx B By3bl. [loxm pemakuumeidt o
A.C.Eroposa. PoctoB-Ha-/{oHy: «DeHUKC»

H.E.Ky3pmenko, B.B.Epemun, B.A.IlonkoB Xwumus. {15 MKOJIBHUKOB CTApIIUX KJIACCOB U
MOCTyManMX B By3bl. M.: «Zlpoda»

O.T.Oranecsn PyKOBOACTBO IO XMMHUU MOCTYIAIOIIUM B By3bl. M.: «BbIcmas mKkoJsa»
I'I1.XoMuenko Xwumus s MOCTyINAOIUX B By3bl. M.: «Bbicmias mkosiay»
E.M.ApnamnukoB, H.b.KazennoBa, M.E.Tamm Kypc opranmueckoit xumuun. Jlns
CTapIICKIIACCHUKOB U ITOCTYIAOIIMUX B By3bl. M.: «AKBapuym»

H.E Ky3pmenko, B.B.Epemun  COopHUK 3ajad M yhnpakHeHMH mno xumuu. s
MIKOJIBHUKOB U a0UTYpHeHTOB. M.: « OHUKCH

*Bce mnepedncieHHblE MOCOOMSI HCIOJIB3YIOTCS YUMTENEM U YydYalluMCs B KadyecTBe

JOIMOJHHUTCIBHOTO MaTCpHrajia sl IIOATOTOBKHU K ITPAKTUYCCKUM U JICKIITHOHHBIM 3aHATHUAM.

1)
2)
3)
4)

5)
6)

7)

Menuapecypchr:

Heoprannyeckas xumusi. (KoMIakT-uck) — M31aTeIbCTBO « Y YUTEIb

Xumus. [lomHbli WUTFOCTpHPOBaHHBINA Kypc — «Pyccobut ITaGmummary

Xumust O6mas u Heoprannueckas 10 — 11 xkmacc — JlaGopaTopus cucteM MyJIbTHMENNA,
Mapl' TV

Xumust 8§ — 11 kjacc OmOMmoOTeKa HSIEKTPOHHBIX HATAIHBIX mocoouit — «Kupwin u
Medoamit»

Xumus g Beex — XXI ObpazoBatensHas komekius Pemenne 3anau, Kamyra

Xumus (8 — 11 kmacc) BupryanpHas mabGoparopusi y4eOHOE 3JIEKTPOHHOE HW3JIaHUE —
Jlaboparopus cuctem mynbTuMenua, Mapl TY

[ToaroroBka k EI'D no xumum - «Jpoda»

HNuTepaktuBHas oOpa3oBaTenbHas maTdopma Yuu.py

Opa3oBaTeNbHbIi HHTEpHET-TTopTan «AKiace»

Caiit rpynmnsl komnanuit «[IpocBemienuey, crpanuia « O0ygaronme poanuKy 10 XUMUU: 0T HAYKH K
npounssosicTBy» https://archive.prosv.ru/pages/obuchayushchie-roliki-po-himii-ot-nauki-k-
proizvodstvu.html
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