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IHosicHuTeILHAS 3aMUCKA

IIporpamma no xumuu st 10 kjmaccoB 001eoOpa3oBaTeIbHBIX YUPEKICHUN SBISETCS
JOTHMYECKUM TPOJOJDKEHHEM aBTOPCKOrO Kypca [IJisl OCHOBHOH mkosbel. IlosTomMy oOHa
pa3paboTaHa ¢ omopoi Ha Kypc xumuu 8-9 knaccoB. OpraHudeckas XUMHsI PacCMaTPUBAETCS B
X KJacce M CTPOUTCS € YYETOM 3HAHMM, MOJyUYEHHBIX YYAIIUMUCS B OCHOBHOM IIKOJIE, TO3TOMY
€e M3YYCHHE HAYMHAETCS C TOBTOPEHHS BAKHEMINUX MOHSATHUH OPraHMYECKOW XHMHHU. 3aTeM
OCHOBHO€ BHMMaHHe OOpaIaeTcss Ha CTPOCHHE U KJIACCU(PHUKAIMIO OPTraHUYECKHX COCTUHEHMH,
TEOPETHUYECKYI0O OCHOBY KOTOPOH COCTAaBIIIET COBPEMEHHAsl TEOpHs XHUMHUYECKOrO CTPOEHHs C
HEKOTOPBIMU 3JIEMEHTAMH 3JIEKTPOHHOH TEOPUH M CTEPEOXUMHUH. JIOrHuecKuM MpOnOSKEHHEM
BeAylIeld WAEeH O B3aUMOCBS3H COCTABA, CTPOEHHS U CBOMCTB BEIIECTB SIBISIETCS TeMa
«XMMHUYECKHE PEaKIH B OPTaHUYECKON XUMHUIY», TIPU U3yUYEHUH KOTOPOH yYaIrecst 3HAaKOMSTCS
¢ KJaccupuKanre peakuuii B OPraHN4eCKOH XUMHUH H MOJYYaroT MPEICTaBIEHHE O HEKOTOPBIX
MeXaHU3MaxX UX MPOTEKAHMUSI.

Jlanee TeopeTHUECKUI MaTepua 3aKperuiieTcss U pa3BUBAETCs Ha OoratoM (pakTHIeCKOM
Marepuajie O KiaccaxX OPraHHYeCKHX COCOUHEHHH, KOTOpble PAacCMATPUBAIOTCS B TMOPSOKE WX
YCJIOKHEHUs: OT 0oJiee MPOCThIX — YIJIEBOAOPOJOB N0 Haubojee CIONKHBIX — OHOMOIUMEPOB.
Taxoe mocTpoeHne Kypca MO3BOJISIET YCHINTD N€AYKTUBHBIA MOAXOJ K M3YYEHHUIO OPTaHUYECKOM
XUMUH.

Bce 310 maer ydvammMcs BO3MOMKHOCTb HE TOJBKO JIyYIIE YCBOUTH COOCTBEHHO
XUMHYECKOe COIEpKaHWe, HO M TOHATh POJb U MECTO XUMHH B CHCTEME HAyK O NPHUpPOJE.
CtpykTypa Kypca MO3BOJISIET B MOJHOH Mepe HCHOJIb30BaTh B OOYUYEHHU JIOTMYECKHE ONepaLiy
MBILLIEHHS: aHAJIU3 U CHHTE3, CPABHEHNE U aHAJIOTHIO, CHCTEMATH3aLUI0 U 00001meHne.

3HaYNTETBPHOE MECTO B COZEPIKAHUH Kypca OTBOAMTCS XMMHUYECKOMYy 3KcnepumeHty. OH
JaeT BO3MOXKHOCTH (POPMHUPOBATH Y YHAIUXCS CIIELUAIbHBIE TIPEAMETHBIE YMEHH Ipu paboTe ¢
XUMHYECKUMH BELIECTBAMH, BBINOJHEHUH TPOCTHIX XHMHYECKHUX OIBITOB, a TaKXe VYHTb
IIKOJIbHUKOB 0€30MacHOMY U 3KOJIOTHUYECKH IPAMOTHOMY OOpPAIEHHIO C BEIECTBAMH B OBITY U Ha
TIPOM3BOJICTBE.

JanHas mporpamma peanm3oBaHa B yueOHukax: ['aOpumenssH O. C., Mackaes @. H,
ITonomapes C. 0., Tepennn B. 1. Xumus. 10 xi. IpodunbHeiii yposens. — M.: Ilpoda, 2015r.

OO0mue e OCHOBHOIO 0011ero 00pa3oBaHus ¢ y4eToM cnequpukn Kypca XuMUH

I'nmaBHass ueap IIKOJBI. CO34aTh YCIOBUS Ul pa3BUTUSL B YUYEHHKaxX KauyecTB
CaMOAKTY AIM3UPYIOIEHCsT  JINYHOCTU  MyTeM  (OPMHUPOBAHMSA  KyJBTYpPbl  ILIKOJNBI  KaK
BOCIIUTATEJIbHOHN cpenbl 00pa30oBaTEIbHOTO MPOCTPAHCTBA.

Iear nenarornyeckod AEATENbHOCTH: CO34AaThb YCJIOBHs U1 OBJAACHUS YYallMMUCS
OCHOB XHMHYECKHX 3HAHUH, HEOOXOMUMBIX MJIsl TOBCEJHEBHOW JKU3HH, MPOH3BOICTBEHHOM
OESITeNbHOCTH, TPONOJDKEHHMsT OOpa3OBaHUs, MPAaBHJIbHOH OpHEHTAllMM W TIOBEACHUS B
OKpYKarolleul cpene.

OcHoBHbBIE 321291 Y4€0HOT0 Kypca:

IloBTOpeHNEe BaXKHEHIIMX XHMHYECKUX MOHSATUH B OpPraHHYeCcKOW XuMuH. M3yuenue
CTPOEHHUSI U KJIacCU(UKALMU OpPraHuYecKux coenuHeHwi. O3HaKOMieHHE ¢ Kiaccupuxauuei
XUMHUYECKUX PeakLuil B OpraHu4eckold XMMHMM U MEXaHHU3Max MX MPOTeKaHus. 3akperjieHue u
pa3BuUTHE 3HAHWH Ha OoratoM (PaKTUYECKOM MarepHuaje XUMHH KJIACCOB OPTaHUYECKHX
COEIMHEHUH OT 0oJiee MPOCTBIX YIIIEBOAOPOIOB 10 CIOXKHBIX - OHOMIOIUMEPOB.

O0mas xapakrepucTHKa y4e0OHOIro npeamera

IIpenmer opranudeckorl xumuu 10 kjlacca HampaBJIEH HA PELICHHE 3a0a4M MOJTy4EHUH
3HaHUH yUaIIuXcs MO OPTaHUIECKON XUMHUH C eNbI0 (POPMUPOBAHMS Y HUX €IUHONH XMMHUYECKOH
KapTuHbl Mupa. Benyimas unest npenMera — NO3HAKOMUTD YHAIUXCSl C OCHOBaMM OpPraHMYECKOMN
XUMHH Ha OCHOBE OOIMHOCTH WX IOHATHH, 3aKOHOB M TEOPHH, a Takk€ Ha OCHOBE OOLIMX
MOJXONOB K KJAacCU(UKALMK OPraHWYECKUX BEINeCTB U 3aKOHOMEPHOCTSIM TPOTEKAHUS
XUMHUYECKUX PEAKLUI MEKAY HUMU.



3HaYUTENHPHOE MECTO B COIEPIKAHUH MPEAMETa OTBOAMUTCS XUMHUYECKOMY HKCIEPUMEHTY.
OH OTKpBIBaE€T BO3MOXKHOCTH (POPMHPOBATH y YYALIUXCS YMEHHUS padoTaTh C XUMHYECKUMHU
BEIIIECTBAMH, BBINOJHATh IMPOCTbIE XUMHYECKHE OIBITHI, YYUT MIKOJbHHKOB O€30MacHOMy H
SKOJIOTUYECKH IPaMOTHOMY OOPAINEHHIO C BEIEeCTBAMH B OBITY U Ha MPOM3BOJICTBE.

Jloruka u CTpyKTypUpOBaHHE Kypca MO3BOJISIIOT B MOJHON Mepe HCIIONIb30BaTh B 00yUeHUH
JIOTHYECKHUE OTePaLlUH MBIIUICHUS: aHAJU3 U CUHTE3, CPABHEHHE U AHAJIOTHIO, CHCTEMATH3ALIUIO U
obobmenue.

IIxonpHBIA Kypc XUMHHM B CHHTE3MPOBAHHOM BHUIE CONEPIKUT KpaTkue U 0OOOIIEHHBbIE
CBEICHUS] W3 pAa3HBIX pAa3IeiIOB XUMHYECKOW HAyKH, IUAAKTHYECKH IepepadoTaHHbE U
NOCJIEIOBATEIBbHO H3JIOXKEHHBIE B JOCTYNMHOH Uit ydvamuxcs ¢opme. bonpinyro dHacte ero
COIEPIKAHMS COCTABIIIOT OCHOBBI XUMHHL.

OCHOBBI XMMHUH — 3TO TOCTPOEHHAsi U 000OImeHHast Ha 0a3e BemyIqux HaeH, Hay4dHbIX
OOCTIKEHUH U TEOPH HAYKU CHCTeMa OOIIMX 3HAHWI 00 3JIeMeHTaX, BElIeCTBaX, MPOLeCcax UX
NPEBPAILEHIH U METOIOB MX ITO3HAHMSI.

CoBpeMeHHOe copepikaHue oOmero cpenHero oOpa3oBaHHMsS W Y4YEOHBIX TPEIMETOB

NPEACTABICHO YEThIPbMs BUAAMHU. IIpUMEHUTENPHO K XUMHH Kak y4eOHOMY NpEenMeTy 3TO:
1) cucremMa TEOPETHYECKUX, METOAOJIOTMYECKHX W TPUKIAIHBIX 3HAHWHA OCHOB XHMHH U
XUMHYECKONW TEXHOJOTWH. JTH 3HaHUS 00eCnevnBarOT 00IIee XUMHUECKOEe M MOJUTEXHUIECKOEe
obpazoBaHue, Tar0T NpEeACTaBICHNE 0 XUMHYECKON KapTHUHE TIPUPOIBL,
2) cucremMa y4eOHBIX YMEHHH M HaBBIKOB COOTBETCTBYIOINAs 3HaHWsIM xuMuu. OHa
obecrieunBaer yueOHYIO JESTENbHOCTb YyYAIIMXCs, TPUMEHEHHE 3HAHUH Ha TPAKTHKE,
3) HaKOIUJICHHBIH NPAKTUKOH XHWMHUYECKOrO IIO3HAHMS OIBIT TBOPYECKOHW MAEATENBbHOCTH,
HEOOXOIUMBIN Il PEeIleHHs] YCIOKHEHHBIX Y4eOHO-MTO3HABATENbHBIX 3a1a4, Ui TBOPYECKOTO
MOJAXOJa K OBJIAJEHUI0 XUMUEH U NPUMEHEHUs 3HAHUN U yMEHHH. DTO Ba)KHbIH JJIEMEHT B
BOCIIUTAHUH TBOPUECKOH JIMUHOCTH,
4) cucreMa HOPM OTHOIIEHUH K OKPY’KaroILIeW MPUpPONEe, K COLUMANbHBIM SIBJICHUSM XHUMHH, K
MOBENEeHUI0 B mpuponme u obmectBe. OHAa CHOYKUT OCHOBOM HJisi BBIPAOOTKH HAY4YHOTO
MHUPOBO33PEHUS, MPUPOJOOXPAHUTENBHBIX yOEKNEHNH, HPABCTBEHHOCTH W HMX TPOSBICHHS HA
MPAKTHKE.

Hannume B IIKONBHOW XUMHUHM BCEX 3THUX BUAOB COACPIKAHUS SIBISIETCS HEOOXOIUMBIM
yCJIOBHEM [JIs1 BBIOJIHEHHS OOIIMX Iienieil oOy4eHHsT W peayn3aluil ero BaXXHEHIIHNX (yHKIHMH.
Conepxanne xumudeckoro obpaszoBaHusi — Haubonee obmias aumaktudeckas kareropus. OHO
OTPaKAET 3HAHMS, CIOCOOBI NESITEIbHOCTH, ONBIT TBOPUECTBA M OTHOIICHUH, HEOOXOAMMBIE IS
XUMHYECKOr0 00pa30BaHUs YEIOBEKA.

Conepxxanne oOyueHHs — TIONYMHEHHAs COACPIKAHUIO XUMHYECKOro OOpa3OBaHUs
KaTeropusi, OTBEYAIOINAasi Ha BOMPOC «4eMy y4uTh B mmkoje?». OToOpaHHOE Ui M3yuYeHHUs B
IIKOJIe coaep kaHne oOydeHus: opopmisieTcst B yueOHbIH npeamer. J[Jst 3Toro oHO corjlacyercs ¢
OTBEICHHBIM ISl €r0 M3YYECHHUs BPEMEHEM M BO3MOXKHOCTSIMH ydamuxcsi. B y4eOHbIN mpenmer
BXOIHT HE BCE COAEprKaHWEe OOy4eHMs, a JHIIb €r0 OCHOBHAS YaCTh, MMOJIEKAINAs YCBOCHHUIO HA
ypokax. [Tomumo copep:kanusi, yaeOHBIH MPeaMET BKIIOYAET anmnapaTr yCBOSHHUSI 1 OPHEHTUPOBKH
(KOHTpPOJNBHBIE BONPOCHI, YIIPAXXHEHUS U 331a4, METOIUYECKHE yYka3aHus). B yuebHoM npenmere
peanu3yroTCss BHYTPHIPEIMETHBIE M MEXKIPEIMETHbIE CBS3H, KOTOpble O00€CHeunBarOT
NPEEMCTBEHHOCTb W OOOOINEHHOCTh 3HAHMA W YMEHUH. Y4ueOHBI mnpenMeT BKIIOYAET
HEOPTraHUYECKYI0 M OPraHMYECKY0' XUMHI0. BayKHBIM yCIIOBHEM MOCTPOEHUS yueOHOTo npenMera
SIBJIIETCSI €r0 HAIPABJICHHOCTh HA LIEJIEBOE PACKPBITHE OCHOBHBIX KOMIIOHEHTOB XHMHYECKOTO
00pa3oBaHUs, HA peaTU3aLMI0 B €MUHCTBE OOy UEHHs, BOCIIUTAHMS U PA3BUTHUS yYALTUXCS.

3apaum

" BOOPY’KUTH yHUAIIMXCs 3HAHUSMU OCHOB HayKH U XUMHUYECKOH TEXHOJIOTHH, CTIOCO0aMH HX
n00BIBaHUS, IEPepadOTKH U MPUMEHEHUS,

" PaCKpBITh POJIb XUMHH B IMO3HAHUU MPHUPObI U 00ECTIEUEeHNH JKU3HU OOIIEeCTBa, MMOKa3aTh
3HaueHHEe O0IIero XUMHUECKOro 00pa3oBaHus AJIs MPABUIIBHON OPHUEHTALIUH B )KU3HU B yCIIOBHSIX
yXyALIEHUS 3KOJIOTHIECKOH 0OCTaHOBKH,



" BHECTHU BKJIaJ B Pa3BUTHE HAYYHOIO MUPONOHHMAHMUS YUEHUKA,

" Pa3BUThb BHYTPEHHIOI MOTHBALUIO YYEHUs, TOBLICUTh MHTEPEC K MO3HAHUIO XUMUU,
" [OArNOTOBUTH K UTOTOBOH aTTECTALMY,

" Pa3BUTh 3KOJOTHUYECKYIO KYJIbTYPY YUALIUXCA.

MecTto Kypca B yueOHOM IU1aHe
Ha npenmer «Xumus» B 10 kimacce oreoaurtes 102 waca: B mepsom monyrogun 34 daca (2 daca
B Henemo) — 0a30Bblli ypOBE€Hb, BO BTOPOM TMOJYTOAMHM BBIAENEHO MO Y4eOHOMY IUIaHY
JOTIOTHUTENBHO 68 yacoB (4 yaca B Henemr0) — MPOUIBHBIN YPOBEHb.

IleHHOCTHBIE OPHEHTHUPBI COAEPKAHMS YUeOHOro npeamMeTa XumMus

IleHHOCTHBIE OPUEHTHUPHI KypCa XUMHUU B OCHOBHOH IIKOJI€ OMPENESFOTCS Crelu(UKON
XUMHH Kak Haykd. [IOHATHE «LIEHHOCTW» BKJIIOYAET €OMHCTBO OOBEKTUBHOTO (CaM OOBEKT) U
CyOBeKTHBHOrO (OTHOWIEHHE CyOBeKTa K OOBEKTY), IMO3TOMYy B KAadeCTBE LIEHHOCTHBIX
OPUEHTHPOB XUMHUYECKOTO OOpPa3OBaHMs BBICTYMAIOT OOBEKTHI, M3ydaeMble B KypCe XUMHH, K
KOTOpOoMy y oOydaromuxcsi GOpMHPYETCsl EHHOCTHOE OTHOWIeHHe. [Ipu 3TOM BenayIyr podb
UTPAIOT TIO3HABATENIbHBIE LIEHHOCTH, TaK KaK MAaHHbIA y4eOHBIH IMpeaMeT BXOAWT B TPYIIILY
IIPEeIMETOB IMO3HABATEIbHOIO LIMKJIA, TJIaBHAs 11eJIb KOTOPBIX 3aKJII0YAETCs B U3YyHUEHUH NPUPOADL.

OcHoBY no3HABATeJbHBIX LEHHOCTEH COCTABIISIIOT Hay4yHble 3HAHUS, HAy4YHbIE METOJbI
MO3HAHUS, a LIEHHOCTHbIE OpHUEHTauuu, (GopMupyembie y 0Oy4arOIIUXCs B IMPOLECCEe HU3YUEHUS
XUMHH, TIPOSIBIISTEOTCS:

e B IIPU3HAHUM L[IEHHOCTM HAay4yHOrO 3HAHMS, €ro IMPaKTUYEeCKOW 3HAaYHUMOCTH,
JIOCTOBEPHOCTH,

® B [[EHHOCTH XMMHYECKUX METOAOB UCCIIEIOBAHUS JKUBOH U HEKUBOH MPUPOAL,

e B [OHMMAHHUU CJIOXHOCTH M MPOTUBOPEYMBOCTU CaMOro IpolLecca I[O3HAaHUSA Kak
U3BEUHOro cTpemiieHus k Mcrtune.

B xauyecTBe 00bEeKTOB LIEHHOCTEH TPyAa U ObITA BHICTYAIOT TBOPUECKasl CO3UAATENbHAs
IESITeNIbHOCTD, 3[0POBBIA 00pa3 JKU3HHU, a LIEHHOCTHBIE OPUEHTALMH COAEPKAHMUS Kypca XUMHHU
MOTYT PacCMaTPHUBATLCS Kak (POPMHUPOBAHUE!

® YBa)XXUTEJIbHOI'O OTHOLIEHUsI K CO3UIATENbHOM, TBOPUECKOI 1eATENbHOCTH,

® TIOHUMaHMS HEOOXOIUMOCTH 310POBOr0 00pa3a KHU3HH;

e moTpeOHOCTH B O€3yCIOBHOM BBITIOJHEHUH MPABIIT 0€30MACHOTO UCTIOB30BAHUS BEIIECTB
B MOBCEHEBHOMW KU3HU,

® CO3HATENILHOTO BhIOOpa Oyaymieit npodeccHoHaNbHON NesaTeTbHOCTH.

Kypc xumum obnamaer BO3MOXKHOCTAMH IJisi (POPMHPOBAHUS KOMMYHHKATHBHBIX
LHEHHOCTEeH, OCHOBY KOTOPBIX COCTABJISIFOT INMpOLEcC OOIIEHUs, TPaMOTHAs pedb, a LEHHOCTHBIE
OpHEHTALIMH HaIlpaBJIeHbl HA BOCIIUTAHHUE Y YHAIIUXCS:

® [IPaBUJIBHOI'O MUCMOJIb30BAHUS XUMHUYECKON TEPMUHOJIOTHHU U CUMBOJIHUKH,

e TOTPeOHOCTH BECTH [HAJIOT, BBICIYIIMBATH MHEHHE ONIOHEHTa, YYacTBOBAaTb B
JUCKYCCHUH;

® CIIOCOOHOCTH OTKPBITO BBIPAXKAaTh U apIyMEHTHPOBAHHO OTCTAMBATH CBOO TOUKY 3PEHHSL.

YueOHbIi npenMeT « XUuMus», B COIEP KaHNH KOTOPOTrO BEIyIIUM KOMIIOHEHTOM SIBJISTFOTCSI
HAyYHbIE 3HAHUS U HAYYHbIE METOABI IO3HAHUS, TIO3BOJISIET HE TOJIBKO (POPMUPOBATH Y yHALIHXCS
LIEJIOCTHYIO KapTUHY MHpPA, HO U MpOoOyKIaTh Y HUX IMOLHOHAJIBLHO-IIEHHOCTHOE OTHOIIEHUE K
U3yuyaeMOMy MaTepuasy, CO3/1aBaThb VYCJIOBUS MJsi (POPMHPOBAHUS CHCTEMBI IIEHHOCTEH,
OTIPEACIISAOIIEH TOTOBHOCTD. BBIOMPATD ONMpPEISICHHY IO HAMPABICHHOCTh NEWCTBUMN, NEHCTBOBATH
ONpeneyeHHbIM 00pa3oM; OLGHMBAaTh CBOM JEHCTBUA W HEWCTBUS APYTUX JIEOAEH II0
OTpeAeNEeHHbIM LIEHHOCTHBIM KPUTEPUSIM.

OCHOBHBIM pPE3yJbTATOM I[O3HABATEIBPHOTO OTHOLIEHUS K MHPY B KyJbType SBJISIETCS
YCTaHOBJICHUE CMBICJIA U 3HAYECHUS COMepKaHNsA OObEKTOB U siBieHui npupoabsl. Takum obpaszom,
no3HaBaTeNbHas (QYHKOMA y4ueOHOro mpenMera «XUMHS» 3aKIIOYAETCsl B CIIOCOOHOCTH €ro



COZIepKaHMsl KOHLIEHTPUPOBATh B ce0e KaK 3HAHUS O BEINECTBAX M XMMUYECKHX SIBICHHSX, TaK U
NMO3HABATEJbHbIE IEHHOCTH:
OMHOULEHUSL K

- XMMHUUY€CKUM 3HAHUAM KaK OAHOMY M3 KOMIIOHEHTOB KyJbTYpPbl UeJOBeKa HapsAay C APYyTUMHU
€CTeCTBEHHOHAYYHbIMH 3HAHUAMM, €AMHON pa3BUBAIOLIEICS CUCTEME;

- OKpPY>KarollleMy MHUPY KaK MUPY BEIIECTB U MPOUCXOSIIUX C HUMU SIBJICHUIA;

MO3HABATENBHON NESITENPHOCTH (KaK TEOPETHUYECKOW, TaK M OKCIEPUMEHTAJbHOH) Kak
WUCTOYHMKY 3HAHUM,

NOHUMAHUSL:

- OOBEKTHMBHOCTH M IOCTOBEPHOCTH 3HAHUI O BEIIECTBAX MU MPOUCXOMAIINX C HHUMHU
SIBJICHUSIX

CJIO)KHOCTH U OECKOHEYHOCTH TMpolecca MO3HaHWs (Ha MpUMepe HCTOPHUH XHUMHUYECKHX
OTKpPBITHIN);

- OEeWCTBUS 3aKOHOB INMPHUPOIBI M HEOOXOIMMOCTH HUX yuUeTa BO BCeX cepax AesATeIbHOCTH
4eJIOBEKa,

- 3HAYEHUS XUMHYECKHUX 3HAHUH Uil peIleHus TIJOo0aNbHbIX MpobieM denoBevYecTBa
(SHEpreTHYeCcKOol, ChIPbEBOW, MNPOIOBOJILCTBEHHOH, 370POBbS M JONTOJIETHUS UEJIOBEKa,
TEXHOJIOTUYECKUX aBapHil, r0OATbHOM SKOJIOTHH U AP.),

- BQXHOCTH HAay4YHBIX METOJOB NMO3HaHUS (HAOJIOMEHUS, MOIEIMPOBAHUS, SKCIEPUMEHTA U
Ip.) MUpa BELIECTB M PEAKIINH.

Pacimpenne cdep uenoBedeckoil AEsITENTPHOCTH B COBPEMEHHOM COLIMyME HEU30€KHO
BJeueT 3a co0oil HeoOXOmMUMOCTh (POPMHUPOBAHMS Y YYALIUXCS KyJBTYpbl Tpyda U OblTa mpH
u3ydeHnn J000ro  y4eOHOro  mpenMera, KOTOPOE  HEBO3MOXKHO  0e3  BKITIOUEHUS
COOTBETCTBYIOIIHX LIEHHOCTEH TPyaa u ObITa B COAEpPKaHNE YIEOHOrO peaMeTa « X UMD :

OMHOULEHUSL K

- TPYAOBOW JEATENILHOCTH KaK eCTECTBEHHOW (PH3MUECKOM W HWHTEJUIeKTyaJbHOU
noTpeOHOCTH;

- TPYZy Kak TBOPUECKON JeSTeNbHOCTH, NO3BOJIAIOIENH TPUMEHATh 3HaHUsl HA NIPAKTHKE,

HOHUMAHUSL HEOOXOOUMOCHIUL:

- ydeTa OTKPBITBIX W M3yUYEHHBIX 3aKOHOMEpPHOCTEN, CBEIEeHHUH O BellecTBax U HUX
IIPEBPALIEHUSIX B TPYAOBOH NEATEIbHOCTH,;

- TOJHOW peanu3zannu (HU3UYECKHMX W YMCTBEHHBIX BO3MOXKHOCTEH, 3HAHUH, YMEHUH,
CHOCOOHOCTEH MPH BHIMOJIHEHUH KOHKPETHOTO BUAA TPYAOBOH AEATEIBHOCTH,

- COXpaHEHUs U TOANEpPKaHHUs COOCTBEHHOI'O 370POBbS U 3[OPOBbS OKPY KAOIIUX, B TOM
YHClle MUTaHMsI C YUE€TOM COCTaBa M HHEPreTUUeCKON LIEHHOCTH MUILIH;

- cobmroeHnsT paBuil OE30MaCHOrO HUCTIONB30BAHUS BEINECTB (JIEKAPCTBEHHBIX MPENapaTos,
cpencTs OBITOBON XMMHH, MECTUIHIOB, TOPIOYE-CMA304HBIX MAaTEPHUAJIOB U Jp.) B MOBCEIHEBHOMN
JKU3HU,

- OCO3HaHUS AOCTHXKEHMsI JIMYHOTO YCIIeXa B TPYIOBOH AEATEIBHOCTH 33 CYET COOCTBEHHOMN
KOMIIETEHTHOCTH B COOTBETCTBUU C COLIMAJIBHBIMU CTaHAAPTaMH U MOCIEAYIOIIUM COLUAIbHBIM
onoOpeHHeM JOCTM)KEHUH HAyKHM XHMHUH M XHMHUYECKOrO TIPOMU3BOACTBA JJIsl Pa3BUTHS
COBPEMEHHOT0 O0IIeCTBa.

OnpIT 3MOLIMOHANBHO-LIEHHOCTHBIX OTHOLIEHWM, KOTOPBIM Yyualluecs MOJy4aroT Ipu
U3yUYeHUH Kypca XUMHM B OCHOBHOHM INKOJE, CIIOCOOCTBYET BBICTPAMBAHUIO HMMHU CBOEH
JKU3HEHHOW MO3ULIUH.

Conepsxanue yueOHOro npeaMeTa BKIII0YaeT COBOKYTHOCTh HPABCTBEHHBIX LIEHHOCTEH:

OMHOULEHUSL K

- cebe (ocosHaHMe COOCTBEHHOTO JOCTOMHCTBA, WYYBCTBO OOIMIECTBEHHOrO JOJTa,
JUCLUIUIMHUPOBAHHOCTb, Y€CTHOCTb M MPaBIUBOCTb, MPOCTOTAa U CKPOMHOCTb, HETEPIIUMOCTb K
HECTIPaBEIIMBOCTH, NMPU3HAHNE HEOOXOAMMOCTH CAMOCOBEPIIEHCTBOBAHMS);

- OpyruM JmonaaM (TYMaHu3M, B3aUMHOE YBaXXCHHE MEXAY JIIOJIbMH, TOBApHUINECKas
B3aUMOIIOMOIIb U TPeOOBATENbHOCTh, KOJUIEKTUBU3M, 3a00Ta O JPyIrUX JIOASX, AaKTHBHOE



pearnpoBaHne Ha COObITHA (penepasbHOrO, PETrHOHAIBHOTO, MYHHUIMIIAIBHOTO YPOBHEH,
BBINOJIHEHHE OOIIECTBEHHBIX MTOPYYSHH),

- cBOeMy Tpyay (moOpocoBECTHOE, OTBETCTBEHHOE MCIIONIHEHHE CBOMX TPYIOBBIX U YUEOHBIX
00s13aHHOCTEH, pa3BUTHE TBOPYECKHX HAdal B TPYAOBOH NEATENbHOCTH, NMPU3HAHHE BAYKHOCTH
CBOETO TPyJia M Pe3yJbTaTOB TPyAa APYTUX JHOACH);

- mnpupone (OepeXHOE OTHOLIEHHE K ee OOraTcTBy, HETepIUMOCTb K HapyLICHUSIM
SKOJIOTUYECKHX HOPM M TpeOOBaHMH, HKOJIOTMYECKH T'PAMOTHOE OTHOLIEHHE K COXPaHEHHIO
rugpocdeprl, atMocheprl, MOYBbL, OMOChHEpB, UYEIOBEUECKOr0 OpPraHW3Ma, OLEHKAa JEHCTBUS
BOIPEKH 3aKOHAM NPUPOJIBI, MPUBOAALIAS K BOSHUKHOBEHHIO TNIOOABHBIX MPOOIEeM),

HOHUMAHUSL HEOOXOOUMOCHIU

- YBa)XKUTEJBHOTO OTHOIIEHHSI K JOCTH)KEHHSIM OTEUECTBEHHOH HAyKH, MCCIIENOBATEIIbCKON
AESITEIbHOCTH POCCHUICKHUX YYEHBIX XUMHUKOB (MTATPUOTHYECKHE Uy BCTBA).

O6pa3zoBanue npeacTaBiIeHui, GOpMUPOBAHUE MOHATHI B 00yUYEHUN XUMHU MPOUCXOIUT B
nporecce KOMMY HUKALIMH C UCTIOIb30BAHUEM HE TOJBKO €CTECTBEHHOTO 3bIKa, HO U XUMHUYECKHX
3HAKOB, (POPMYJI, YPaBHEHHI XUMUUECKUX PEaKLNi, 0003HAYAIOINX 3TH BEIIECTBA U SBJICHUS, T.
€. XMMHYeCKOro si3blka. Takum oOpasoMm, y4eOHbIH mnpenMer <KXumus®»> uMeeT OoJblune
BO3MOYKHOCTH U151 (POPMHUPOBAHHSA Y YUAIINXCS] KOMMYHHUKATHBHBIX LIECHHOCTEIH:

He2amu6H020 OMHOWEHUS K.

- HApPYLIEHUIO HOPM S$3bIKa (E€CTECTBEHHOTO M XHUMHYECKOrOo) B pPa3HbIX HMCTOYHHKAX
uHpopmauuu (mureparypa, CMU, HUuTeprer),

- 3aCOPEHUI0 peun,

HOHUMAHUSL HEOOXOOUMOCHIU!

- IPUHATHUS PA3JTUYHBIX CPECTB M IPUEMOB KOMMY HUKALIUH,

- IONTy4eHHsI UHPOPMALMH U3 PA3JIUYHBIX HCTOYHHUKOB;

- apryMEHTHPOBAHHOW, KPUTHYECKOW OLEHKH WH(POpPMaLWH, TMOJYYEHHOH M3 Pa3IUIHBIX
HCTOYHUKOB,;

- COOOIEHNsI TOYHOH M TOCTOBEPHON MH(popMaLmy,

SICHOCTH, AOCTYITHOCTH, JIOTUMHOCTH B 3aBHUCHUMOCTH OT LEJH, IOJHOTHI HJIH KPAaTKOCTH
U3JI0KEeHUs1 HHPOpMaLny,

- CTPEMJICHHUS TIOHATDH CMBICI OOpaIeHHON K YeJIOBEKY peuH (YCTHOH M MUCbMEHHO),

- BEINCHMS JMaiora JUIsl BBbIIBIEHHS pPa3HBIX TOYEK 3pPEHHs HAa PacCMaTPUBAEMYIO
UHPOPMALIMIO, BBIPAXKEHUS JIMYHBIX OLIGHOK U CYXKACHUH, NPUHSATHA BBIBOIA, KOTOPBIN
dbopmupyeTcst B mpoLiecce KOMMY HUKALUH;

- TpPenbSBICHUS  CBUIETENBCTB CBOGH  KOMIIETEHTHOCTM W KBaju(uKamuu 1O
paccMaTpuBaeMOMy BOIIPOCY;

- YB&KEHUS, NPUHATHUS, TMOANEPXKKH CYIIECTBYIOIIUX TPAaANUUNA W OOLIMX HOPM s3BIKA
(ecTeCTBEHHOTO M XMMHUYECKOT'0);

- CTpPeMJICHHsT TOBOPUThb, WCIOJB3Yysl H3y4aeMble XHMHUYECKHE TEPMHUHBI M TIOHSTHS,
HOMEHKJIATypy HEOPTaHMYECKHUX U OPraHMYECKHX BELIECTB, CHMBOJIBI, (POPMYJIBI, MOJIEKYJISIPHbIE
U MIOHHBIE YPABHEHUS PEAKIIHII.

Jdna  ¢opMupoBaHUs AYXOBHOW JIMYHOCTH TMPEXKAE BCEro HEOOXOOMMO pPa3BUBATH
3CTETUYECKOE OTHOIIEHHE 4YeJIOBeKa K NEeHCTBUTENBbHOCTH, TBOPUYECTBO M COTBOPYECTBO NPHU
BOCTIPUSITUN 3CTETHUYECKUX SIBIICHUH, KOTOPBIMH B Kypce XHUMHHU MOTYT CIYJKUTh. IMPHPOAA
(MUHEpasnel), W3AENUs, M3rOTABIMBAEMBIE HYEJIOBEKOM M3 PAa3JIMYHBIX BEIIECTB U MAaTEpPHAJIOB
(foBeNMpHBIE YKpALICHUs, MAMATHUKHA AapXUTEKTYpPhl M T. [1.). XHUMHS IO3BOJSET TaKXKe
¢dbopMupoBaTh MOTPEOHOCTh YEJIOBEKA B KPACOTE M JEATENBHOCTH MO 3aKOHAM KPAacOTHI, T. €.
3CTETUYECKHE LIEHHOCTH:

HO3UMUBHOE YYECMBEHHO-YEHHOCHHOE OMHOUEHUE K

- OKpyXamimeMmMy MHUpy (KpacoTa, COBEpPLICEHCTBO W TapMOHHs OKPYXKaroIIeH NPUPONbI U
KOCMOCA B LIEJIOM);



- IPUPOTHOMY MUPY BEIECTB M MX NMPEBPALIEHUI HE TOJIBKO C TOUKU 3PEHHs IOTpedHuTeNs, a
KaK K ICTOYHHKY MPEKPACHOT0, FApMOHUYHOI0, KPACHBOTO, TIOAUYHHSIFOIIET0Cs 3aKOHOMEPHOCTSIM,
NPOTNOPLHOHAIBHOTO (Ha PUMepe B3aUMOCBSI3U CTPOCHHUS U CBOMCTB aTOMOB U BEILECTB);,

- BBIMOJIHEHWIO Y4YeOHBIX 3a7a4 Kak K TMPOLECCy, [IOCTABISIIOIIEMY 3CTETHUECKOE
yIOBOJILCTBHE (KPACHUBOE, M3SIIIHOE PELICHHE WM AOKA3aTeNbCTBO, MPOCTOTA, B OCHOBE KOTOPOH
JIEKUT TAPMOHUS),

nonumanue HeooXoOUMOCH.:

- m300pakeHUs HCTUHBI, HAyYHbIX 3HAHWH B 4YyBCTBEHHOH ¢Qopme (Hampumep, B
NPOM3BEICHUSX MCKYCCTBA, IMOCBSIIEHHBIX HAYYHBIM OTKPBITHSM, YYEHBIM, BEIECTBAM M HX
NPEBPAILLEHHSIM);

- TPUHATHA TPArudecKoro Kak ApaMaTHYeckod (OpMbI  BBIPAXKEHHS KOH(JIHMKTA
HETPUMHUPHUMBIX MPOTHUBOIOJIOKHOCTEH, UX CTOJKHOBEHHUS (Ha MPHMEPE BBIAAIOIINUXCS HAYYHBIX
OTKPBITUH, KOH(IMKTA UyBCTBA U A0JTA, OOIIECTBA M JMYHOCTH, PEATbHOCTH U H1eaa).

Taxum obpa3om, comeprkaHne Kypca XMMHUA OCHOBHOH IIKOJIBI TO3BOJISIET C(POPMHUPOBATD Y
yUYALINXCSl HE TOJBKO TMO3HABATENbHBIE LEHHOCTH, HO M JPyTHe KOMIIOHEHTBI CHCTEMBI
LIEHHOCTEN: Tpy1a 1 ObITa, KOMMYHHUKATHBHBIE, HPABCTBEHHbBIE, SCTETUIECCKHE.

ILnanupyembie pe3yJibTaTbl 0CBOEHHUsI YYeOHOT 0 MpeaMeTa « XUMHEsDy

IIpy n3y4eHnn XUMHH B OCHOBHOH IIKOJIE 00eCTIeYNBAETCS TOCTHKEHNE JINYHOCTHBIX,
METaINpeIMETHBIX U MPEIMETHBIX PE3yJIbTATOB.
JIudHOCTHBIE:

* B [ICHHOCTHO-OPUEHTALMOHHON c(hepe — UyBCTBO FOPAOCTHU 32 POCCUHCKYI0 XUMHYECKY IO
HayKy, TYMaHH3M, OTHOIIEHHUE K TPYAY, LeJIeyCTPEMIIEHHOCTD;

e popMupoBaHUE IIEHHOCTH 3I0POBOrO M 0e30macHOro oOpasa SKU3HH, YCBOEHHUE MPaBHI
UHIMBUAYAIBHOTO M KOJUJIEKTMBHOTO O€30MacHOrO MOBENSHHsS B YPE3BbIUANHHBIX CHUTYALUSX,
YIPOXKAKOLIUX KU3HHU U 3[I0POBBIO JIFOAEH;

* B TPYAOBOI1 chepe — rOoTOBHOCTh K OCO3HAHHOMY BBIOOpPY AajibHElIIel 00pa3oBaTeIbHON
TPaEeKTOPHUH,;

e B IIO3HABATEJbHON (KOTHUTHBHOH, HMHTEIJIEKTyaJbHOH) cepe — yMEHHE YIPaBJAThH
CBOEH MO3HABATENBHON NS TEIbHOCTBIO.

e (OpPMHUPOBAHNE OCHOB 3KOJIOTHYECKOW KyJBTYphl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO 3KOJIOTUYECKOrO MBIIUICHUS, PAa3BUTHE OMNbITa 3KOJOTHYECKH OpPUEHTHPOBAHHON
pediekCHBHO-OLIEHOYHOH M MPAKTUYECKON 1eATENbHOCTH B JKU3HEHHBIX CUTYAIHsX.

MeTanpeameTrHbie:

e yMEHHE CAMOCTOSITEJIbHO ONPEAEISATh e CBOEro oO0y4eHusi, CTaBUTh U (POPMYJINPOBATh
s cedsi HOBble 3amaud B y4éOe M TO3HABATENBHOM MESITENbHOCTH, Pa3BHBATh MOTHUBBI U
HUHTEPECHI CBOEH NMO3HABATEIbHON AEATEIbHOCTH,

e YMEHHE CAaMOCTOSITEJIbHO IUUIAHUPOBATh NYTH JOCTMKEHUS LeJeld, B TOM YHCIE
aNbTEePHATUBHBIE, OCO3HAHHO BBIOMpaTh Hambosee 3pdexTrBHBIE CTOCOOBI perieHns] Yy4eOHbIX U
MO3HABATENIbHBIX 3a7aY,

e YMEHHE COOTHOCHUTH CBOM OEHCTBHUsA C IJIAHUPYEMBIMH pPe3yJIbTaTaMH, OCYLIECTBJIATh
KOHTPOJIb CBOEH NESITENbHOCTH B MPOLECCEe AOCTIDKEHHs Pe3yJbTara, ONPEAesTh CIOCOOBI
IeNCTBUH B paMKax NMPEIJIOKEHHBIX YCJOBHH M TpeOOBaHUH, KOPPEKTUPOBATh CBOU ACWCTBHS B
COOTBETCTBUU C U3MEHSIIOLIEHCS CUTyaLUeH;

e yMEHHE OLICGHWBATb TPABWIBHOCTb BBINIOJHEHUs YyueOHOH 3amaun, COOCTBEHHbBIE
BO3MOKHOCTH €€ PELICHN,

¢ BJIAJICHHE OCHOBAMU CaMOKOHTPOJIS, CAMOOLICHKH, MPUHATUS PELIEHUN U OCYyLIECTBJICHUS
OCO3HAHHOTO BBIOOpPA B yueOHOH 1 IO3HABATENIbHON AEATEIBHOCTHY,

e yMEHHE ONpEAeNsiTh TOHSATHS, CO374aBaTb OOOOLIEHMs, yCTaHABIMBATb AHAJIOIHH,
KJIacCU(UIIUPOBATh, CAMOCTOSITETIbHO BBIOMPATh OCHOBAHUS M KPUTEPUH A Kiaccupuxanmy,



YCTAHABINBATb  IPUYMHHO-CIENACTBEHHBbIE  CBA3H, CTPOUTb  JIOTHYECKOE  pacCyXACHHE,
YMO3aKJII0YeHHE (MHAY KTUBHOE, NEAYKTUBHOE U 110 AHAJIOTHH) U JJIaTh BHIBOJE,

e yMEHHE CO371aBaTh, IPUMEHITh U MPeoOPa30OBBIBATh 3HAKH M CUMBOJIbL, MOAEIH H CXEMBbI
IUTA peleHns1 yueOHbIX M TO3HABATEIbHbIX 337124,

e yMEHHE OpPraHM30BbIBATH y4eOHOE COTPYAHHUYECTBO M COBMECTHYIO MAEATENbHOCTb C
YUHUTEJIEM U CBEPCTHUKAMH, padOTaTh WHAMBHAYAJIBHO U B PYIIE. HAXOOUTH OOIIee pelieHne u
paspematb KOHQINKTBI HA OCHOBE COTJIACOBAHUS MO3ULMHA M y4€Ta HHTEPECOB; (POPMyIHPOBATH,
apryMEHTHUPOBATh U OTCTaUBaTb CBOE MHEHUE,

e YMEHHE OCO3HAaHHO HCIMOJb30BAaTh pEUYEBbIE CPEACTBA B COOTBETCTBMM C 3ajadei
KOMMYHUKALMHA [JIsl BBIPAKEHHsT CBOMX YYBCTB, MBICJIEH M TOTPEOHOCTEH; IMIaHUPOBAHUS U
pPeryJsiluM CBOEU NESITENBbHOCTU, BJAJCHHE YCTHOM M MHCbMEHHOW PEYbI0, MOHOJOTHYECKON
KOHTEKCTHOW PEUbIO;

e (hOpMHUPOBaHHE U PA3BUTHE KOMIIETEHTHOCTH B 00JIACTH MCIIOJIb30BaHUs HH(POPMAIIIOHHO-
KOMMYHUKALUOHHBIX TEXHOJOTUH;

e GOpMHUpOBaHNE U Pa3BUTHE SKOJOTUYECKOrO MBILIUIEHHS, YMEHHE NPUMEHITh €ro B
MO3HABATEIBHOM, KOMMY HUKATHBHOM, COLIMABHOM MPAaKTHKE U MPO(eCcCHOHATBHON OpUEHTALNH.

IIpeameTtHsbIe:

1.B no3HaBaTenbHOM cepe:

. aBaTh ONPEICNCHUS HW3YUYEHHBIX TMOHIATHH: «XUMHYECKUNU 3JIEMEHT», «aTOMY,
KUOHY», «MOJIEKYJIa», KIPOCThIE W CJIOKHBIE BEIIECTBAY, BEIIECTBO», «XUMHUECKas (HopMyiay,
«OTHOCUTEJIbHASL aTOMHAasi Macca», «OTHOCHUTENIbHAs MOJEKYJSIpHAas Macca», OPraHUYeCKue
BEIIECTBA, UX KJIACCU(PUKALIMS U HOMEHKJIATypa, CBONCTBA, MOTyYSHUE U MPUMEHEHHE; H30MEepusi,
TOMOJIOTUSL, TOJTUMEPBI, TUITBI XUMUYECKUX OPTaHUYECKHUX PEAKLUN U Ap.

. ONHUCaTb [EMOHCTPALUMOHHBIE W CAaMOCTOSITEJIBHO IPOBEACHHBIE XUMHYECKUE
SKCIEPUMEHTHI,

. ONHUCBHIBATD UM PAa3IU4YaThb M3YYEHHbIE KJIACChl OPraHUYECKUX COECIUHEHHI,
XUMUYECKUE PEAKLINH,

. KJIACCU(PUIIUPOBATH U3YUE€HHbIE OOBEKTHI U SBJICHUS,

. JeNnaTh BBIBOJAbI M YMO3AKJIOUEHUS W3 HAOJIONCHHN, H3YUYEHHBIX XUMHUYECKUX

3aKOHOMEPHOCTEH, IPOTHO3UPOBATH CBOMCTBA HEU3YYEHHBIX BELIECTB [0 AaHAJIOTHU CO
CBOMCTBAaMH U3y4YEHHBIX,

. CTPYKTYpPHPOBaTh HM3YYCHHBI MaTepuall H XHUMHYECKYI0 HH(GOPMALHIO,
MOJIyYEHHYIO U3 IPYTUX UCTOYHUKOB;

. MOJAENIUPOBATH CTPOCHUE OPTaHUYECKHUX BEIECTB.

2.B 1eHHOCTHO — OpHUEeHTALIUOHHOH cepe:

0 AHAJM3UPOBaTh M OLIGHUBATH IOCIENCTBHUS ISl OKpYy Karomel cpenbl ObITOBOH H

MPOU3BOACTBEHHOM AESITEILHOCTH YEJIOBEKA, CBI3AHHOM C mepepadOTKON BEIIECTB;

3. B TpyaoBoii chepe:

[ NpOBOONUTD XUMHUYECKUN SKCINECPUMEHT,

4. B cepe 6e30maCHOCTH KU3ZHEAEATETHLHOCTH:

OKa3bIBaATh MNEPBYIO NMOMOIIL IIPHU OTPABJICHUAX, OXKOrax U APYIrux TpaBMaxX, CBA3AHHBLIX C
BelIeCTBAMH U JJaOOPaTOPHBIM 0OOPYIOBAHHUEM.

Yuanuecst HAyuarcsi:

HPO6OOUMB CAMOCTOATENBHBIA TMOMCK XMMHYECKOH HH(POPMALUH C HCIOIb30BAaHUEM
PA3JINYHBIX UCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX M3IAaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
HHTepHeTa); NCToNb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH It 00paOOTKH U Iiepenadl XUMHUECKOH
UH(pOPMALIUH 1 €€ TIPEICTABICHUS B Pa3IMYHBIX (hopMax;

UCROTb306aMb NPUOBPEMeHHble 3HAHUA U YMEHUSA 8 NPAKMUYECKON 0esmel1bHOCIU U
HOBCEOHEBHOIL ICUZHU TIIA



- OOBACHEHMs] XWUMHYECKUX SIBJICHUH, MNPOUCXOMALINX B Mpupone, ObITy U Ha
IIPOU3BOCTBE,

- OlpeaeneHus: BO3MOXKHOCTH NPOTEKaHUS XMMMUYECKUX IPEBpalleHUH B Pa3JIUYHBIX
YCJIOBUSX U OLIEHKH UX MOCJIEACTBUII,

- DKOJIOTUYECKU [PaMOTHOIO MTOBEACHUsI B OKPY>KartoLlel cpene;

- OLEHKM BIUSHUSA XUMHUYECKOIO 3arps3HEHMs] OKpY Kalolled cpeapl Ha OpraHu3M
4eJIoBeKa U Ipyrye )KUBble OPraHu3MBEl,

- Oe3omacHoro oOpaiieHuss ¢ TOPIOYNMH W TOKCHYHBIMH BEIIECTBAMH, JaOOpaTOPHBIM
obopynoBaHuEM,;

- IPUTOTOBJICHUE PACTBOPOB 3a1laHHON KOHLIEHTPALIUH B OBITY U HA IPOM3BOJCTBE;

- KPUTHYECKOW OIIEHKM IOCTOBEPHOCTH XUMHYECKOW HH(POpPMAIMK, MOCTyMaroImed u3
Pa3HbIX HCTOYHUKOB.

Obyuarouguecs ROLYHAm 603MOICHOCHTb HAYHUBCA:

* IPAaMOTHO 00PALIATHCS C BELIECTBAMH B MIOBCEJHEBHOMN JKU3HHU;

* OCO3HABaTh HEOOXOIUMOCTD COOJTIOCHHUS MTPABHII SKOJOTHYECKH 0€30IacHOrO MOBEIECHHUS B
OKpY Karo1leil NpupOaHON cpene;

* IOHUMAThb CMBICA M HEOOXOAMMOCTb COOJIONCHHs NPEANUCAHUH, MpeAsaraeMbix B
UHCTPYKLHAX MO UCTIOJIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBON XUMHH U JP.;

* UCTIOJIb30BaTh ~ MPHOOPETEHHbIE  KJIIOYEBbIE  KOMIIETEHTHOCTH TPH  BBITOJHEHUH
UCCJIeIOBATENIbCKUX MPOSKTOB MO M3YYEHHIO CBOMCTB, COCOOOB MOJYYEHHs] M PACMO3HABAHUS
BEILECTB;

* pa3BHBAaTh KOMMYHHMKATHBHYIO) KOMIIETEHTHOCTb, HCIIONB3Yysl CpPEACTBA YCTHOH |
NMICbMEHHOW KOMMYHHUKALMU TPH padoTe ¢ TeKCTaMU y4eOHHKA M JOTIOJHUTEIbHO JTUTEpaTypoii,
CTIPaBOYHbIMK TAaONUIAMH, MPOSIBISITH TOTOBHOCTh K YBAKEHHIO HMHOW TOYKH 3PEHHUS MPHU
00CYKIEHUHU Pe3yJIbTATOB BBITIOJIHEHHOH PabOThI,

* 00BEKTHBHO OLIEHHBATH MH(POPMALIHIO O BELIECTBAX M XMMHUYECKUX MPOLIECCaX, KPUTHUECKH
OTHOCHUTBCSI K TICEBAOHAy4YHOH wHpOpMaluy, HeZoOpOCOBECTHOH peKiaMe, Kacarolmeics
HCIIOJIb30BAHUS PA3JIMNUHBIX BEIIECTB;

* OCO3HABATh 3HAYCHHE TEOPETUUECKHUX 3HAHUI AJIsl MPAKTUYECKOM NESTeIbHOCTH YEJIOBEKa,;

* OMHUCHIBATH U3y UCHHbIE OOBEKThI KAK CUCTEMbI, IPUMEHSISI JIOTUKY CUCTEMHOTO aHAJIH3a;

* IPUMEHSTH 3HAHUSI O 3aKOHOMEPHOCTSIX MEPUOIUUYECKON CUCTEMbI XMMHUYECKUX 3JIEMEHTOB
1151 OOBSICHEHHSI U MPEIBUIEHHSI CBOHCTB KOHKPETHBIX BEIIECTB;

* pa3BHBaTh WH(POPMALMOHHYIO KOMIIETEHTHOCTb MOCPEACTBOM YIUIyOJieHHs 3HaHUil 00
HCTOPUH CTAHOBJICHUS] XMMUYECKOH HAyKH, €€ OCHOBHBIX MOHSTUH, MEPUOAMYECKOTO 3aKOHA KaK
OJTHOTO M3 BAKHEWIIMX 3aKOHOB MPUPOIBI, & TAKIKE O COBPEMEHHBIX IOCTHIXKCHHUSIX HAYKH MU
TEXHUKH;

* COCTABJISATH (YOPMYJIbI BEILIECTB MO UX HA3BAHUSIM;

* OTPEeneNsiTh BAJIEHTHOCTb M CTENICHb OKHCJICHUS 2JIEMEHTOB B BELECTBAX;

* COCTaBJISITh OKHCJIUTENbHO-BOCCTAHOBUTENBHBIA OaNaHC (Uil W3yUYeHHBIX PEaKIHii) IO
NPEJIOKEHHBIM CXeMaM PeaKLuii;

* MPOTHO3UPOBATh XUMHUYECKIE CBONCTBA BELIECTB HA OCHOBE MX COCTaBa U CTPOCHHUS,

* IPUBOIUTH MPUMEPHI YPABHEHHUI PEaKLHii, JISKAIIMX B OCHOBE MPOMBIIIJICHHBIX CIIOCOOOB
NOJTyYeHHs aMMHAKA, CEPHON KUCIOTBI, YyTyHa U CTAJIH;

* OMHUCHIBATh (PU3MYECKHE U XHUMHYECKHE IMPOLECCHI, SIBJISIOIIUECS YacThIO KPYrOBOPOTA
BEILECTB B MPUPOJIE;

* OpraHU30BbIBATH, MPOBOAUTH YYSHUUECKHE MPOEKThI MO HUCCISOBAHHIO CBOWCTB BEIIECTB,
HUMEIOLINX BAXKHOE MPAKTHYECKOE 3HAYCHHE.



Cucrema OLIeHKH JOCTHKEHHUsI MUIAHHPYeMbIX pPe3yJIbTaTOB.
Kputepun oneHusanus.

OO0LIeINIaKTHUECKHUE

OneHka «5» cTaBUTCA B Ciydae:

1.3HaHus, MOHUMAaHUS, TTyOMHBI YCBOSHHSI 00y YarOIIMMUCS BCEro 00bEMa MpOrpaMMHOTO
MaTepuana.

2.YMeHHUs BbIIETSTH [JIaBHBIE TIOJOXKEHUS B HI3YYEHHOM MaTeprase, Ha OCHOBaHUHU (PaKTOB U
pUMEPOB 0000IIATh, AeaTh BHIBOBL, Y CTAHABINBATD MEKIIPEIMETHBIE U BHY TPHIIPEIMETHbIE
CBSI3M, TBOPUYECKHU MPUMEHSTD IOy YEHHBIE 3HAHHS B HE3HAKOMOM CHUTYaLIIH.

3. OrcyTcTBHs OIMOOK M HEAOUETOB MPH BOCIIPOU3BENEHUH U3y YEHHOIO MaTepHaa, MpH YCTHBIX
OTBETaX YCTPAHEHUs OTAEIbHBIX HETOUHOCTEH C MMOMOIIBIO JOMOJHUTEIBHBIX BOIPOCOB YUUTEIS,
COOFOIEHNsT KyJIBTYPbl MUCBMEHHON U YCTHOH peuH, mpaBuil 0popMIIeHHsI TUCBMEHHBIX padoT.

Onenka «4» cTaBUTCA B Ciyyae:

1. 3HaHus BCero M3y4eHHOrO MPOTrPaMMHOTO MaTepHaa.

2. YMeHHUs BbIIENATH TJIaBHBIE MTOJIOKEHUS B U3y YeHHOM MaTepHualie, Ha OCHOBaHUH (PaKTOB U
pUMEPOB 0000IIATh, AEaTh BHIBOBI, YCTAHABINBATH BHY TPUIIPEIMETHBIE CBSI3H, TPUMEHSTh
NIOJIy YeHHbIC 3HAHUS Ha TIPAKTHKE.

3. JlonyiueHus: He3HAYUTEIbHBIX (HETPyObIX) OMIMOOK, HEMOUETOB NIPU

BOCIIPOU3BECHUH N3YUEHHOTO MaTepHaa; COOJIOIEHUs] OCHOBHBIX MPABUII KYJIBTYPBI
MUCHMEHHOW U yCTHOH pedn, npasiil 0hOpMIICHHS! MTHCbMEHHBIX PadoT.

OneHka «3» cTaBUTCA B CIIyYae:

1. 3HaHus 1 yCBOEHHS MaTeprasa Ha ypOBHE MUHUMAaJIbHBIX TPEOOBAHUH MPOrPaMMEI,
3aTPYOHEHUS TIPU CAMOCTOSITEIbHOM BOCIIPOM3BEACHNUH, BOSHUKHOBEHHSI HEOOXOTUMOCTH
HE3HAYNTEJIbHONW MOMOIIY MPETOAaBaTEs.

2. YMeHus1 paboTaTh Ha YPOBHE BOCIIPOU3BEACHUS, 3aTPy IHEHHS ITPH OTBETAX HA
BUAOU3MEHEHHBIE BOIIPOCHI.

3. Hanuuus rpy0oii omudOkH, HECKOJIBKUX TPyOBIX OINOOK MPU BOCIIPON3BEICHUH H3YUYEHHOTO
MarepHualia, He3HAYUTEIBbHOTO HeCOOIIOIEHUS] OCHOBHBIX MPABHIJI KYJIBTYPbl THCbMEHHOH U
YCTHOH peun, npasm 0opOpMIICHHS THCbMEHHBIX padoT.

O1eHKa «2» CTaBUTCA B CIyYae:

1. 3HaHus 1 yCBOEHHS MaTepraa Ha ypOBHE HH)KE MUHUMAJIBHBIX TPEOOBAHHHA MPOTPaMMBI,
HAJINYHS OTAENbHBIX MPEICTaBICHUI 00 N3yueHHOM MaTepHale.

2. OTcyTCTBHSI yMEHHUs pabOTaTh HA YPOBHE BOCIPOM3BEACHUS, 3aTPYAHEHUS IIPU OTBETAaX Ha
CTaHJAPTHBIE BOIIPOCHL.

3. Hanuuust HECKOJBKUX IPyOBIX OMUOOK, OONBILIOro YKCIa HerpyObIX MPH BOCIIPOU3BEICHUN
U3yUEHHOTI'O MaTepHaja, 3HAUUTEIbHOTO HECOOIOIEHHSI OCHOBHBIX MTPABHII KYJIBTY PbI
MUCHMEHHOW U yCTHOH pedn, npasiil 0hOpMIICHHS THCbMEHHBIX padoT.

Kpurepuu u HOpMbI OLIEHKU 3HAHUN ¥ YMEHUN 0OVYAFOIIUXCS 34 VCTHBINA OTBET.

Ouenka "5" cTaBUTCS, €CJIM VUEHUK:

1 ITokaspiBaeT riryOOKOE U MOJIHOE 3HAHUE U MOHMMAHKE BCErO MPOrPaMMHOTO MaTepHaia,;
MOJHOE MOHUMAaHHUE CYIIHOCTH PAaCCMaTPUBAEMBIX OHATUM, IBJEHUN U 3aKOHOMEPHOCTEH,
TEOPHUH, B3aUMOCBSI3EH.

2.YMeeT COCTaBUTh MOJIHBIA U MPAaBUJIbHBINA OTBET HA OCHOBE U3YUYEHHOIO MaTepHasa, BbIICIATh
TJIaBHBIE MOJIOKEHUS, CAMOCTOSTENBHO NOATBEPHKAATh OTBET KOHKPETHBIMU IPUMEPAMH,




(akTamMm; CaMOCTOATEIBHO U ApPTYMEHTHPOBAHO JENaTh aHAIN3, 0000IIEHNUS, BBIBOJIBL,
yCTaHABJIMBATh MEKITPEIMETHBIC CBS3H (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUI) U

BHY TPHUIIPEIMETHBIE CBSI3H, TBOPUECKH MPUMEHSTH MOJyYSHHbIC 3HAHUS B HE3HAKOMOMW CUTYallHY,;
MOCJIEIOBATEIbHO, YETKO, CBSI3HO, 0OOCHOBAHHO U 0€301MO0YHO U3jIaraTh y4eOHbINH MaTepral.
YMeeT COCTaBIIATh OTBET B JIOTHUECKOH MOCIIENOBATEIBHOCTH C HCIIOJIb30BAHUEM TPUHSATON
TEPMHHOJIOTUH, JIEJIaTh COOCTBEHHBIE BBIBOJIBL, (POPMYIJIMPOBATH TOUHOE OIIPEEICHUE U
HCTOJIKOBAHHE OCHOBHBIX ITOHSTHH, 3aKOHOB, TEOPHIL. MOXKET IpU OTBETE HE TIOBTOPSITH JOCIOBHO
TEKCT yueOHUKa, H3J1araTh, MaTepHUas JIUTEPATY PHBIM SI3bIKOM; MPABUIBHO B OOCTOSATENBHO
OTBEYATh HA JIOTIOJIHUTEIbHBIE BOIIPOCH! YUUTES], CAMOCTOATEIBHO H PALIMOHAIBHO HCIIONB30BATh
HArJsIIHbIE TOCOOUS, CIIPaBOYHbIE MaTepHaIIbl, Y4eOHUK, TONOIHUTENBHYIO JIUTEPATYPY,
NEPBOMCTOYHUKH, TPUMEHSTh CHCTEMY YCIOBHBIX O0O3HAYEHHU NIPU BEIEHUH 3aIHUCEH,
COIPOBOXKAAIOIINX OTBET, UCIIONB30BATh IS JOKA3aTEIbCTBA BBIBOIOB M3 HAOIOICHUH U
OTIBITOB.

3. CaMocCTOATENBHO, YBEPEHHO U 0€30INO0YHO MPUMEHSIET MOy UeHHbIE 3HAHUS B PELICHUN
npobJeM Ha TBOPYECKOM YPOBHE; AOMyCKaeT He 00JIee OJHOro HemouéTa, KOTOPBIH JIETKO
UCTIPABJISIET IO TPEOOBAHMIO YUUTEIS; UMeET HeOOXOIUMbIE HaBbIKM paboThl ¢ Mpubopamy,
YepTekaMu, CXeMaMu, rpaduKkaMu, KapTaMy, CONy TCTBYIOLIMU OTBETY; 3aITUCH,
COIPOBOXKAAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

Ouenka "4" cTaBUTCS, €CJIN YUEHUK:

1. Iloka3biBaeT 3HaHUS BCErO U3YUYEHHOIO MPOrpaMMHOro Matepuaia. [{aér noaHsli u
NPaBUJIBHBII OTBET HA OCHOBE M3YUYEHHBIX TEOPUH; TOMYCKAET HE3HAYNTEIbHbBIE OIIHOKH U
HEOYETHI IPU BOCIIPOM3BEACHNN H3YUEHHOTO MaTepraa, HeOOIbIIne HETOUHOCTH IIPH
UCTIOJIb30BAHNH HAYYHBIX TEPMHUHOB WUJIH B BBIBOAAX, 0000IMEHHsIX 13 HaOmoaeHnid. MaTtepual
U3JIaraeT B ONpPeNeIEHHON JOrHYeCKON MOCIeA0BATENIbHOCTH, IPH 3TOM JIOIy CKAeT OHY
HerpyOyro omubKy Wik He OoJiee IByX HEJOUETOB, KOTOPbIE MOXKET UCTIPABUTH CAMOCTOSITEIHHO
npu TpeOOBaHNH WIIH HEOOJBIION ITOMOLIH MPENoaBaTeNs, IOATBEPIKAAET OTBET KOHKPETHBIMHU
NpUMEpPaMU;, IPABUIIBHO OTBEYAET Ha JIOTIOJIHUTENbHBIE BOIIPOCHI YUUTEIS.

2.YMeeT caMOCTOSATEBHO BBIACISTH INIABHBIC TIOJIOXKEHUS B I3YUEHHOM MaTepHalie; Ha
OCHOBaHMHU (PAKTOB U MPUMEPOB 0000IIaTh, AETaTh BHIBOABL. Y CTAHABINBATH BHY TPUIIPEIMETHBIE
CBsI3U. MOXKET MPUMEHATD MOy YCHHbIC 3HAHUSI Ha TIPAKTHUKE B BUIOM3MEHEHHON CUTYallHH,
co0I01aTh OCHOBHBIE MPABHIIA KYJIBTYPBI YCTHON PEYH; UCTIONIB30BATh IPH OTBETE HAYUHbBIE
TEPMHHBL.

3. He obmamaer 1OCTATOYHBIM HABBIKOM Pa0OThI CO CIIPABOYHOMN JINTEPATY PO, yUeOHHKOM,
NEPBOMCTOYHUKOM (TIPABIIILHO OPUEHTHPYETCS], HO paboTaeT MEIJIEHHO).

Ouenka "3" cTaBUTCS, €CJIU YUCHUK:

1. YcBauBaeT OCHOBHOE COIepKaHME YUeOHOro MaTepualia, HO UMeeT MpoOebl, He
MPEMSITCTBYIOLINE NaTbHEHIIEMY YCBOSHHIO MPOTPAMMHOTO MaTepHaa.

2. Uznaraer MaTepual HECUCTEMAaTU3HPOBAHHO, (PparMEeHTAPHO, HE BCETTa MOCIeA0BATEIBHO;,
MOKA3bIBAET HEJJOCTATOUYHY IO C(OOPMUPOBAHHOCTh OTIEIbHBIX 3HAHUHN 1 yMEHUH, cabo
apryMEHTHPYET BBIBOZIBI U O0OOIIEHNS, Oy CKaeT OIHNOKY MpH UX GOPMYJIHPOBKE; HE
UCIIOJIb3Y €T B KA4eCTBE JOKA3aTEIbCTBA BHIBOMBI M 0000IIeH s U3 HAOMIOIEHUH, OMBITOB WIN
JOTTy CKAeT OMMOKU MPU UX U3JIOKEHUH, TaéT HEUETKUE ONPECICHUS TOHSITHIA.

3. McnibIThIBAET 3aTPyAHEHHS B IPUMEHEHUH 3HAHUN, HEOOXOAUMBIX JJIsI PEIICHHS 3a1a9
Pa3JIMYHBIX TUIOB, MPAKTUYECKUX 3aJaHUI;, MPU OOBSICHEHIH KOHKPETHBIX SIBJICHHI HA OCHOBE
TEOpPHUIi U 3aKOHOB, OTBEYAET HETIOJIHO Ha BOMPOCHI YUHUTEJISI HUJTH BOCIIPOU3BOIUT CONEPIKAHNE
TeKCTa yueOHUKA, HO HETOCTATOYHO MOHUMAET OT/IEIbHBIE TIOJIOKEHUS, IMEIOIIHE BAXKHOE
3HAYEHUE B 3TOM TEKCTe, IOy CKasl OTHY-11Be rpyOble OTHOKH.

Onenka "2" cTaBUTCS, €CIU VUEHHK:




1. He ycBauBaeT u He pacKpbIBaeT OCHOBHOE COAEPKaHUE MaTepualia; He 3HAET WJIK He IOHUMAET
3HAYUTEIHHYO YaCTh MPOTPAMMHOIO MaTepuaja B MpeaeiaX MOCTABICHHBIX BOMPOCOB; HE IENIaeT
BBIBOJIOB M OOOOIIIEHUI.

2. Umeet cmabo chopMUpOBAHHBIC U HETIONHBIE 3HAHUS, HE YMEET MPUMEHSATh UX MPU PeLIeHUH
KOHKPETHBIX BOIIPOCOB, 33/1a4, 3aIaHui 1Mo odpasiy.

3. Ilpu oTBETE Ha OAWMH BOMPOC AOMyCKaeT Ooiee NByX rpyObIX OMHOOK, KOTOPBIE HE MOXKET
UCTIPABUTD JAKE MPU MOMOIIU YUUTEIS.

Ipumeyanue.Tlpyu OKOHYAHUIO YCTHOTO OTBETA YYAIETOCs MEAAroroM NaéTcsl KpaTKUi aHau3
OTBeTa, OOBSIBIISICTCS] MOTUBUPOBAHHAS OIIEHKA, BO3MOXKHO MPUBJICYCHUE Py THX YUAINXCS IS
aHaJu3a OTBETA.

Kpurepuu 1 HOpMBI OLIEHKHU 3HAHUHU U YMEHUN O0VYAKIIUXCS 38 CAMOCTOSTEIbHBIE MUCHMEHHBIE
U KOHTPOJbHbIE PaOOTHL

OtleHKa «5» CTaBHUTCS, €CIH YUSHHK:
1. Bemomnnsier paboty 6e3 omnbok u /unw/ nomyckaer He 0oJjiee OMHOTO HETouETa.
2. Cobnromaer KyJIbTypy MHUCBMEHHON pevH; MpaBuiia OQOpMIIEHHSI TMCbMEHHBIX PadoT.

OtieHka «4» CTaBHUTCS, €CIH YUSHHK:

1. BeImonHsAeT MUCbMEHHYI0 pabOTy MOJHOCTBIO, HO JIOMYCKAeT B Hell He Ooyiee OmHOI Herpy 0ol
OIIUOKHU U OJHOTO HeAOo4YETa U /uin/ He OoJiee IByX HEOUYETOB.

2. Cobnromaer KyJIbTypy MHUCBMEHHON pedH, paBuiia opopMiieHnst MUCbMEHHBIX padoT, HO -
J0Ty cKaeT HeOOobIre IOMapKH MPU BEACHUH 3aITHCEH.

OneHka «3» CTaBUTCS, €CJIU YICHUK:

1. ITpaBUIBHO BBIMOJHSIET HE MEHEE IMOJIOBHHBI paOOTHI.

2. Nomyckaet He Ooyiee AByX TpyObIx omubOK, win He Oosee onHOMN rpy0oid, oiHOI Herpy 0ol
OIIMOKU U OJHOTO HEeAO4YETA, WK He Oojiee TpEX HerpyObIX OIUOOK, WIH OAHON HerpyOoit
OHUOKH U TPEX HEMOUETOB, HITH MPU OTCY TCTBUU OLIHOOK, HO MPH HAJIWYHH MSTH HEAOUETOB.
3. JlonyckaeT He3HAYUTEIBHOE HECOOMIOIEHIE OCHOBHBIX HOPM KYJIBTY PbI INCbMEHHOH peun,
npaBUI OPOPMIIEHHSI MTMCbMEHHBIX padoT.

OreHka «2» CTaBUTCS, €CJIN YUEHUK:

1. ITpaBUIBHO BBIMIOJIHIET MEHEE MOJIOBUHBI MUCBMEHHOH PaOOThI.

2. JlonycKaeT YuCIo OMUOOK U HEIOYETOB, MPEBOCXOISIIEE HOPMY, ITPU KOTOPOIH MOXKET OBbITh
BBICTaBJICHA OLIEHKa "3".

3. JlonyckaeT 3HaYUTEIbHOE HECOOIOIEHHE OCHOBHBIX HOPM KYJIBTY Pbl ITHCbMEHHOH

peun, npasu 0pOPMIICHUS TUCbMEHHBIX PadoT.

IIpumeyanue. — yunutesb UMeeT PaBO NOCTABUTh YUEHUKY OLIEHKY BBILLIE TOH, KOTOpast
NpeayCcMOTPEHa HOPMaMH, €CIH UM paboTa BHINOJIHEHA B OPUTHHAIBHOM BapUAHTE. — OLICHKH C
aHaJIM30M padOoT AOBOIATCS IO CBEACHUS YUAINUXCS, KaK PABUIIO, HA TIOCJIEAYIOIIEM YPOKE;
npeaycMaTpuBaeTcs paboTa Haj OIIMOKaMU U YCTpaHEHHe NMPOOEIOB B 3HAHUSX U YMEHHSAX
YYEHUKOB.

Kpurepuu 1 HOpMBI OLIEHKU 3HAHUHU U VMEHUN O0VYAKIUXCS 34 NIPAKTUYECKHAE U 1aD0PATOPHLIE
paboThL

Ouenka «5» cTaBUTCS, €CIU!

1. TIpaBHIIBbHOM CAMOCTOSITEIBHO OMpPEeNsieT Leb JaHHBIX Pa0OT; BBIMOHSET padoTy B MOJHOM
00BéMe ¢ cobmroaeHneM HeOOXOAMMOI MOCIEA0BATENIbHOCTH MMPOBEACHUS OIBITOB, H3MEPEHH.
2. CaMOCTOSITEJIbHO, PALIIOHAJILHO BLIOMPAET U FOTOBUT ISl BBIOJIHEHHST pabOT HEOOXOAMMOe
00opyAOBaHUE, MPOBOIUT AaHHbIE PA0OTHI B yCJIOBHUSX, 00ECTIEUNBAIOLIHMX MMOJNyYeHHE Harboee




TOUHBIX PE3YJIbTATOB.
3. I'paMOTHO, IOTUYHO OMKCHIBAET XO/ MPAKTHUECKHX (JTaDOpaTOpHBIX) padoT, MPaBUIBHO
(bOopMyIHpYET BBIBOABIL, TOUHO U AKKYPATHO BBIMTOJHSIET BCE 3AITHCH, TAOIULBI, PUCYHKH,
YepTexKH, rpad K, BEIMUCICHUS.

4. ITposiBisieT OpraHU3aLOHHO-TPYI0BbIE YMEHHS: MOJAECPIKUBAET YUCTOTY pabovYero Mecra,
MIOPSIIOK Ha CTOJIE, 5KOHOMHO PacXOyeT MaTepHaJIbl;, COOMIOIAET MPAaBHUIIA TEXHUKU
0€30IacHOCTH MPH BBIMTOJIHEHUH PadoT.

OneHka «4» CTaBUTCS, €CJIN YUEHUK:

1. BeimonHseT npakTHUECKYIO (J1a00paTopHy0) padoTy MOJHOCTHIO B COOTBETCTBHH C
TpeOOBaHUSMH NPH OLICHUBAHWUH PE3YyJIbTATOB Ha "5", HO HOMyCKaeT B BBIYUCIICHUSIX, U3MEPEHUSIX
IIBa — TPU HEOUETA UIIM OTHY HErpyOyro OIMOKY U OHMH HEJOUET.

2. ITpu oopmiieHnn paboT AOIMYCKAaeT HETOYHOCTH B OMTUCAHUH XOJa ICHCTBUM; AeNaeT
HETIOJIHBIE BBIBOJIBI IPU O0OOIIEHHUH.

Onenka «3» CTaBUTCS, €CJIU YUCHUK:

1.1 IIpaBuibHO BhIMONHAET paboTy He MeHee, ueM Ha 50%, oHako 00BbEM BBIMOIHEHHON YacTH
TAKOB, YTO TO3BOJISIET TIOJYYUTh BEPHBIEC PE3YJIBTATHI U CAENATh BBIBOBI [0 OCHOBHBIM,
NPUHLIUIHAIBHBIM BAKHBIM 33/1a4aM paOoThI.

2. [Tonbupaer obopyaosaHue, MaTepuaj, HAYMHAET PabOTy C MOMOIIBIO YUUTENIS, WIIH B XOZE
NPOBENCHUS U3MEPEHHH, BEIMUCICHUN, HAOIOIEHUH Oy CKaeT OMIMOKH, HETOYHO (hOpMYJIHPYET
BBIBOIbI, 000O0IIIEHHSI.

3. IlpoBogut padoTy B HEPALMOHAIBHBIX YCIOBHAX, YTO MPUBOIAUT K MOJYUEHHIO PE3YJIBTATOB C
OOJBLUINMH MTOTPELTHOCTSIMU; MIIM B OTYETE IOy CKAaeT B OOIIEH CIOKHOCTH HE Oojiee AByX
omuOOK (B 3aMUCSIX YHCEN, Pe3yIbTATOB U3MEPEHUH, BBIUUCIICHNH, COCTABICHUN TPa(HKOB,
TabJIUL, CXeM U T.J.), He IMEIOLIUX JJIsl JaHHON pabOThl MPUHIUITHAIBHOTO 3HAYEHHS, HO
MOBJIMSIBIINX HA PE3YyJIbTAT BBITTIOJHEHUS.

4. Nomyckaet rpyOyro omudKy B XO/€ BBIMOTHEHUs PaboThl: B 0OBCHEHUH, B ODOPMIICHUH, B
COOJTIOIEHNH TIPABUII TEXHUKH O€30MaCHOCTH, KOTOPYIO YYCHHUK UCTIPABISIET 1O TPEOOBAHHIO
YUHTEJS.

Ouenka "2" cTaBUTCS, €CJIN YUEHUK:

1. He ompenensier CaMOCTOSATENBHO LiEIb PadOThI, HE MOKET 0€3 MOMOLIH YYUTEsl TOATOTOBUTh
COOTBETCTBYIOLIEe 00OPYIOBAHHUE; BBIMOJHSET pabOTy HE MOTHOCTBIO, B 00BEM BBIMIOIHEHHOI
YaCTH HE MO3BOJISAET CAeJaTh IPABHIIbHbBIC BBIBO/IBL.

2. Jlonyckaet niBe u Oonee rpyObie omuOKH B Xoae padoT, KOTOpbIe HE MOXKET HCIIPABUTD IO
TpeOOBaHMIO MeJarora; Win MPOU3BOIUT U3MEPEHHUS, BBIUUCIICHHS, HAOIFOICHHST HEBEPHO.

Kpurepuu 1 HOpMBI OLIEHKY 3HAHUHU U YMEHUN 00VYaAKIINUXCs 3a HAOJAeHUEM 00 BbEKTOB.

OL[eHKa «S» CTABUTCA, €CJIM VUCHUK!

1. ITpaBunpHO MPOBOAUT HAOIIOAEHUE T10 3aJaHUIO Y YUTEIISL.

2. Beizensier cyIieCTBEHHbBIE IPU3HAKY Y HAOII01aeMOro 00beKTa, IpoLecca.

3. I'paMoTHO, TOTUYHO OPOPMITSIET Pe3yJIbTaThl CBOMX HAOMOIEHUH, enaeT 0000ImeHus,
BBIBOJBI.

Ouenka "4" cTaBUTCS, €CJIU YUCHUK:

1. IIpaBuJIbHO TIPOBOAKT HAOIIOIEHUE 110 3aJAHUIO YUUTEJIS.

2. JlonyckaeT HETOYHOCTH B XO7€ HAOIOCHHIA: TIPU BBIIEIIEHHH CY IECTBEHHBIX MPHU3HAKOB Yy
Ha0JIr01aeMOoro 00BEKTa, MPOLIECCa Ha3bIBAET BTOPOCTEIICHHBIE,

3. HeOpexxHo uin HeTOYHO 0(OPMIISET pe3yIbTaThl HAOFO ACHHIH.




Ouenka "3" cTaBUTCS, €CJIN YUEHUK:

1. Monyckaer ogHy-n1Be TpyOble OIMOKH MIIH HETOYHOCTH B ITPOBEACHUN HAOIIOEHHH 1O
3aJIaHUI0 YUUTEJIS.

2. Ilpu BbIENEHUH CYINECTBEHHBIX MPU3HAKOB y HAOIM01aeMOro 00beKTa, MPoLecca Ha3bIBaeT
JMIIb HEKOTOPBIE U3 HUX.

3. HomnyckaeT onHy-1Be rpyOble OIMOKH B OOPMIIEHHH Pe3yJIbTaTOB, HAOMIOAEHUN 1 BBIBOJOB.

OneHka «2» CTaBUTCS, €CJIU YICHUK:

1.JlonyckaeTt Tpu-ueThipe rpyOble OUIMOKH B IPOBEIEHUH HAOMIOACHNH 110 3a1aHUI0 YUUTEIIS.

2. HenpaBuiibHO BBIENSIET MPU3HAKK HAOIIO1a€MOTO O0BEKTa, MpolLecca.

3. JlomyckaeT Tpu-ueThipe rpyOble omuOku B 0pOPMIICHUH PE3YIbTATOB HAOIIOICHH U BBIBOZOB.
IIpumeuanue. OLleHKN C aHAIN30M YMEHHUH U HABBIKOB MIPOBOIUTH HAOIIOAEHHST JOBOISATCS 10
CBEJICHUS YYALIUXCS, KaK MPABUIIO, Ha TOCJIEAYIOIIEM YPOKE, TIOCHIe CIaYH OTUETA.

Obmas knaccudpukanms omudokK.

IIpu oneHKe 3HAHWH, YMEHUH, HABBIKOB CJIEAYET YUUTHIBATh BCe OMMOKH (rpyObie 1 HerpyObie),
HEOYETHI B COOTBETCTBHH C BO3PACTOM yYAILTUXCS.

1 pybvivu cuumaiomes ouiuoxu:

- HE3HAHUE ONPeNIEeNCHNs] OCHOBHBIX MOHSATHH, 3aKOHOB, IPABHJI, OCHOBHBIX MOJIOXKEHUH , TEOPHH,
He3HaHue popMyJI, OOLIETTPUHATHIX CHMBOJIOB OOO3HAYEHUH BEJIMUHH, SAUHHL] UX U3MEPEHUs],
HAMMEHOBAHUHN 3TUX €AMHUL,

- HEYMEHHE BBIICIUTh B OTBETE IJIaBHOE;, OOOOLINTD Pe3yIbTAThI U3y UEHHS,

- HEyMEHHe MPUMEHNUTD 3HAHUS JJIS PEIIeHUs 3a/1a4, OOBsICHEHNUS SIBICHUS,

- HEyMEHHE YUTATh U CTPOUTH rpaduKH, TPUHIHUITHAIbHbIE CXEMBL,

- HEyMEHHE MMOATOTOBUTD YCTAHOBKY WM JJaDOpaTOpHOE 000PYJOBaHUE, IPOBECTH OIIBIT, ,,
HaOJroIeHue, caenaTh HeOOXOIUMbIE PACYEThI MM UCTIOIB30BATh MOy YEHHBIE TAHHBIC IS
BBIBOJIOB,;

- HEyMEHHE I0JIb30BAThCS IEPBOUCTOYHUKAMH, YUEOHUKOM, CIIPABOYHUKOM,;

- HapyLIeHUe TeXHUKU 0e30MacHOCTH, HeOpeKHOe OTHOIIeHHEe K 000pyA0BaHUIO, pUOOpaM,
MaTepHuaiam.

K neepybviv omuocsames owtubku:

- HETOYHOCTH (POPMYJIUPOBOK, ONPEACTICHNH, IIOHSITUH, 3aKOHOB, TEOPHH1, BEI3BAHHASI HETIOJIHOTOMN
OXBaTa OCHOBHBIX NMPH3HAKOB ONMPENEesIeMOro MOHATHS WK 3aMeHOH 1 — 3 U3 3TUX NMPU3HAKOB
BTOPOCTENICHHBIMH,

- OIIMOKY TPU CHATHUH MMOKA3aHUH C H3MEPUTENIbHBIX TPHOOPOB, HE CBS3aHHBIE C OMpPEeIEHUEM
LICHBI ICJICHUS IIKAJIbI,

- OIIMOKH, BBI3BAHHBIE HECOOIOIEHUEM YCIIOBHI MPOBEIECHHUS OIBITa, HAOMIOACHHUS, YCIOBUH
paboTel mpudopa, 00opyIOBaHUS,

- OIIMOKH B yCJIOBHBIX 0003HAUEHHSIX HA CX€MaX, HETOUHOCTD Tpaduka,

- HEpaLMOHAJBHBIN METOJ] PEIICHUs 3a1a4H, BBITOJHEHHS YaCTH TPAKTUUECKOH padoThI,
HEIOCTATOYHO MPOIYMAaHHBIN TUIaH yCTHOTO OTBETA (HAPYLISCHNUE JIOTUKU U3JI0KEHHS, TOIMEHA
OTHENbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTENIEHHBIMH),

- HEpaLMOHAJIbHBIE METOBI PAOOTHI CO CIIPABOYHOMN JINTEPATY POH;

- HEyMEHHE peluaTh 3a/1a4H, BBITOJIHATh 3aJaHus B 001IeM BUE.

Heoouémanm u sensiomes:

- HepaLUMOHAJbHBIE MPUEMBI BBIUUCIICHUH U NPeoOpa30BaHuil, BBIITIOIHEHUS OIBITOB,
HaOJTIOIeHUH, MPAKTUYECKUX 3aTaHUH,

- apupMeTHIEeCKHE OIMOKH B BBIYHCIICHUSIX;

- HeOpEeIKHOE BBIMTOJIHEHUE 3aIUCEH, uepTexel, cxem, rpadKkoB, TaOIuL;

- oporpaduueckre U MyHKTALIMOHHBIE OMTHOKU.




Conaep:xanue yueOHOTo nmpeaMera « XuMHsD

Beenenne

IIpenver opranndeckoln xumMuu. OCOOEHHOCTH CTPOEHUSI U CBOWCTB OPraHMYECKHX
COelMHEHUIl. 3HaueHue U POJib OPraHUYeCKON XUMHUHU B CUCTEME €CTECTBEHHBIX HayK U B XKU3HU
obmectBa. KpaTkuii ouepk HCTOPUU Pa3BUTHs OPraHMIECKONH XUMHHU.

[Ipenmnocbulku CO3AaHUSI TEOPHH CTPOSHHS TEOPHUS PAIUKAIOB U TEOPHUSl TUIOB, PaOOTHI
A. Kekyne, 3. ®panknanna u A. M. Bytneposa, cbe3q Bpauell U €CTECTBOHUCHBITATENIEH B T.
IIneitepe. OCHOBHBIE MONIOXKEHUS TEOPUN CTPOEHMSI OpraHudeckux coenquHeHuii A.M. bytneposa.
XUMHUUECKOE CTPOSHHE U CBOWCTBA OpPraHMYECKUX BeulecTB. M3omepust Ha mpumepe H-OyTaHa U
n300yTaHa.

DnexTpoHHOEe Oo0nako u opOuTanb, UX (OPMBL s # p. DIEKTPOHHbIE M 3JEKTPOHHO-
rpadpuueckne QGopMysibl aromMa yriepoga B HOPMAJIbHOM W BO30Y)KIEHHOM COCTOSIHHSX.
KoBanenTHas xumuueckas CBsi3b U €€ Pa3sHOBUAHOCTHU: s # p. Bomopoanas csszb. CpaBHeHUe
OOMEHHOT'O M JOHOPHO-AKLENITOPHOTO MEXaHU3MOB 00pPa30BaHUS KOBAJICHTHOM CBS3H.

TlepBOe BANCHTHOE COCTOSIHAE — Sp° -THOPUAN3ALMA — HA IPUMEPE MOJEKY bl METAHA 1
IPYTHX aiKaHOB. BTOpOe BAIGHTHOE COCTOSIHUE — Sp°-THOPHAM3ALINST — HA IIPUMEPE MOJIEKYJIbI
sTUNeHa. TpeTbe BaJeHTHOE COCTOSIHUE — Sp-THOpUAM3anus — Ha NPUMEpPE MOJIEKYJIbI-
auerusieHa. l'eoMeTpuss MOJIEKYyJ pacCMOTPEHHBIX BEIECTB M XapaKTepUCTHKA BUJOB
KOBJIEHTHOH CBs3M B HHMX. Mogenp I'minmecniv ansi OOBSCHEHHUs] B3aUMHOIO OTTAIKHBAHUS
rHOpUIHBIX OpOUTaANeH U UX PACTIONIOXKEHUS B MPOCTPAHCTBE C MUHUMYMOM SHEPTHH.

HMemoncTpanun. Kojnekuus opraHU4YecKUX BELIeCTB, MAaTepUaoB U U3JEIUH U3 HUX.
Monemu monekyn CHy u CH30H; C;H,, C;H4 n C¢Hg; H-OyTana u nzoOyrana. Bzanmoneiicreue
HATPUsl C OTAHOJIOM M OTCYTCTBHE B3aUMOAEHCTBUSA C IUATUIOBBIM 3¢upom. Komnmexuus
MOJINMEPOB, MPUPOJHBIX U CUHTETUUECKUX KayuyKOB, JIEKAPCTBEHHBIX IPENapaToB, Kpacurenei.
[Tapocrep:xHeBBIe M 0OBeMHBIE MOnean mMojiekyn H,, Cl,, N, HyO, CH,. Illapoctep:xHeBbie U
oovemubie wmomenu CHy, C,His, C;H,. Mogenb, BBINONHEHHass W3 BO3AYLIHBIX INAPOB,
IEMOHCTPHUPYIOIIAs OTTAIKMBAHUE THOPUIHBIX OpOUTAaei.

Crpoenne n kiaccupuxanusi OpraHuUecKHX coeJHHeHHH

Knaccudukauuss oOpraHHYECKMX COEAMHEHHH MO CTPOEHHIO «YTJIEPOIHOTO CKEJIeTay:
alMKINYecKre (aJKaHbl, aJKEeHbI, AJKHUHBI, aJKaaueHbl), KapOomMKIndeckne (LMKIOATKAHbI U
apeHel) ®  rereporukindeckne.  Kmaccmdukamms ~— OpraHMYeCKMX ~— COCOMHEHUH IO
(YHKIMOHAIBHBIM TPYMIaM. CIOHUPTHL, (PEHOJBI, NPOCTbie 3(PHUPBI, adbIETHIBI, KETOHBI,
KapOOHOBBIE KUCIIOTBI, CIOXKHBIE H(PUPBL

Homenknarypa TpusuanbHas, pauuonanbHas u MIOITAK. PannoHnanbHass HOMEHKJIATypa
kak mpenmectBeHHUK HoMeHknatypsl HMIOITAK. Ilpuniuner oOpa3oBaHMs — Ha3BaHUH
oprannueckux coenuHenuii no MIOITAK: 3amerienus, poroHauadbHON CTPYKTYpPbl, CTAPLUINHCTBA
XapaKTEePUCTUUECKUX Ipymil (anpaBUTHBIN TOPSAOK).

CTpykTypHas u30Mepusi U €€ BHIbl. M30MEpHUs «YIJIEPOJHOIO CKejleTa», H30MepUs
NoJIoXKeHUs1 (KPaTHOM CBA3M W (PYHKIMOHANBHOM TPyNNbI), MEXKKJIACCOBAsS HU30MEpHS.
IIpocTpancTBeHHass M30MepUsT M €€ BUIBL. IeOMETpUUYecKas M onThdeckas. buomormueckoe
3HaueHWe  onTuuecko  m3omepuu.  OTpakeHHe  OCOOEHHOCTeH  CTPOEHUs  MOJIEKYJ
reOMeTPUYECKUX U ONTHUYECKUX U30MEPOB B UX Ha3BaHUSX.

HMemoncTpanuu. OO0pasubl NpeACTaBUTENEH  pPa3IMYHBIX  KJIACCOB  OPTaHHUYECKHX
COCMHEHUI M INapOCTEepP)KHEBbIE WM OOBbEMHBIE MOAeNnu ux Mosekys. Tabmuiel «Ha3paHue
alKaHOB M AJKWIbHBIX 3amecTurenei’» u «OCHOBHbIE KJAcChl OPraHUYECKUX COEAUHEHUI».
ITapocTepxHEBbIE MOAEIN OPraHUYECKUX COCAMHEHHMH Pa3JIMYHBIX KJIAcCOB. Mopenu MONeKyJ
HU30MEPOB Pa3HBIX BUIOB H30MEPHH.

Konrpoabsnas padora Nel



XHMHYeCKHe PEAKIIHH B OPraHHY€eCKOH XUMHH

ITonsTue o peaxkuusx 3amelneHus. [ anoreHupoBaHHe aJKaHOB U apPEHOB, LIEIOYHOMN
TUJIPOJIN3 raJIONeHaIKaHOB.

IlonsTne o0 peakuusx MOpucoenUHEHUs. [ 'uapupoBaHue, T'UAPOrajloTeHUPOBAHUE,
rajoreHupoBanue. Peakiiuy nojaumeprusaliii U NOJMKOHIEHCALIUH.

[TonsiTne © peakuusx OTINEIUIeHUs (SIUMHHUpPOBaHUs). [lernapupoBaHHe alKaHOB.
Herunparauus cnuproB. [lerugpoxinopupoBaHue Ha mpuMepe rajoreHankaHoB. Ilonstue o
KPEKHUHIe aJIKaHOB U JEMOJNMEepPHU3aLUuH MOJUMEPOB.

Peakuuu nsomepusanuu.

I'omonutnyeckuii U TeTepONUTHUYECKUN pas3pblB  KOBAJIEHTHONM XHMHUYECKOW CBSI3H,
oOpa3oBaHHEe KOBAJIEHTHOH CBSI3W 10 JOHOPHO-aKLENTOPHOMY MexaHu3My. IloHstme o
Hykineopune u siaekrpodune. Krnaccupukamus peakumii 1O THIY PearupyromnuX YacTHI
(aykneopnnbHbIE U 3JEKTPO(IIIbHBIE) U MPUHIMITY U3MEHEHHsI COCTaBa MOJEKyJbl. B3anmmuoe
BJIMSTHAE aTOMOB B MOJIEKYJIaX OPraHUYECKHX BellecTB. UHAYKTUBHBIA U ME30MEpPHBIH 3(pdexTsl.
IIpaBuno MapkoBHUKOBA.

Pacuyernbie 3agaum. 1. BpluucieHne BbIXOAAa NPOAYKTA PEAKLUUU OT TEOPETUYECKH
BO3MOXKHOTO. 2. KoMOMHHUpOBaHHBIE 3a1a4H.

JemoncTpanuu. B3peiB cmecu merana ¢ xyopoM. OOecupeunBaHue OpOMHOH BOJIBI
STUIIEHOM U anermwieHoM. llomyuenne ¢eHomopopmanbaeruaHoil cmomel. [lenonnMepusanus
nonusTuieHa. llonyuenune stuneHa u 3taHona. KpekuHr kepocuHa. B3peiB rpemyuero rasa.
I'openne mMeraHa UM MPONMaHOOYTAHOBOW CMeCH (M3 ra30BOH 3aKUTalKK). B3peiB cmecn MeTaHa
WJIH MTPONaHOOY TAHOBOW CMECH C KUCJIOPOIOM (BO3IYXOM).

Yraesonopoabl

[TonsiTue 06 yrieBogopoaax.

Ilpupoonsvie ucmounuku yzineeo0opooos. Hedptp u ee mpoMblluleHHas! mepepadoTKa.
@pakUHUOHHAs MEPEroHKa, TePMUYECKUN W KaTAJIUTUYECKU KpekuHr. lIpupopHeiii ras, ero
COCTaB M MpakTH4YeCKoe wucnonb3oBaHue. KameHHbI yronab. KokcoBaHuWE KaMEHHOIO YIS
[IpoucxokaeHne MPUPOAHBIX HCTOYHHKOB YIJIEBOAOPOAOB. PudopmuHr, ankumupoBaHue Hu
apoMaru3auusi  He(PTENPOAYKTOB. DKOJOTMYECKHE acCMeKThl JOObMH, mepepaboTKu U
HCTIOJIB30BAHUS TTOJIE3HBIX HCKOIAEMBbIX.

Ankanw. T'omonoruueckuit psaa u odmas popmysia ankaHo. CTpoeHHE MOJIEKYJIbl METaHA
u apyrux ankanoB. M3omepus ankaHoB. Pusnyeckne CBOICTBA ajKaHOB. AJIKaHBI B MPHPOIE.
IIpoMbInuteHHBIE CIIOCOOBI TMONMYYEHHs: KPEKWHI aJKaHOB, (paKUMOHHAS NeperoHka HedrTu.
JlabopatopHble crmocoObl MOJMYYEHHs ajJKaHOB: CHUHTe3 Bropia, nexapOOKCHIMpOBaHHE COJNEH
KapOOHOBBIX KHCJIOT, TUAPONIU3 KapOuma amomuHus. Peakiym 3amemenus. ['opeHne ajikaHOB B
Pa3NMUYHBIX  YCIOBUSAX. TepMHUECKOE pa3JIOKEHHe aJKaHoB. 3omepusalusi  ajKaHOB.
IIpumeneHue ankaHOB. MeXaHM3M pPEaKIMH PAAMKAIBHOTO 3aMEIEHUs, €ro CTaaHu.
[IpakTHueckoe HCIONB30BAaHUE 3HAHUN O MexaHu3Me (CBOOOTHO-PaJUKAIbHOM) pEakiuil B
MpaBUJIaX TEXHUKN 0€30MaCHOCTH B OBITY M HA TIPOU3BOJACTBE.

Anxenst. T'omonoruydeckuiél psng u obmasi ¢gopmyna ankeHOB. CTpOEHHE MOJIEKYJIbI
STWJIEHA W JPYTUX alIkeHOB. M3oMepusi allkeHOB: CTPYKTypHass H TNPOCTPAHCTBEHHAS.
Homenknatypa u ¢usudeckue cBoiicTBa ankeHoB. [lonydeHue STHIIEHOBBIX YTJIEBOAOPOAOB M3
AJIKAHOB, TaJIOTEHAJKAHOB U CIUPTOB. [lomsipu3amust m-CBsI3U B MOJIEKYJIaX aJKEHOB Ha MpUMEpe
nponena. [Tonstue o6 uaayktuBHOM (+/) 3¢pdexre Ha mpumepe MoOJEKyJbl nporeHa. Peakuuu
NPUCOCOUHEHNST (TaJOTeHUPOBAHUE, THUAPOTAJIOTEHUPOBAHME, THAPATALUs, TUAPUPOBAHHE).
Peakuun okucneHus U MOJUMEPHU3ALMH ajJKeHOB. II[puMeHeHre anKkeHOB Ha OCHOBE MX CBOWCTB.
MexaHnu3M peakiuu 3JIEKTPOPUIBHOTO TNPHCOeNUHeHHs K ankeHam. OKHCIeHHE aJlKeHOB B
KMSITKHX» U <OKECTKUX» YCIOBUSIX.

Aaxunst. Tomonormueckuii psig amkuHoB. OOmast ¢opmyna. CTpoeHHUE MOJEKYJIbI
alieTUJeHa © JApPyrux ajnkuHOB. M3omepuss ankuHOB. HoMeHkmaTypa  aleTHIEHOBBIX
yrieBoaoponos. IlonmydyeHrne amkWHOB: METAaHOBBIH W KapOWOHBIN crmocoObl. Pusnyeckue



CBOICTBa alKMHOB. Peakiuum npuUCOENUHEHHUSA. TallOT€eHUPOBaHUE, THAPOrajloreHupOBaHUE,
rugpatanmst  (peakuust Kydeposa), ruppupoBanme. Tpumepuzauus areTujieHa B OEH30.
IIpumenenue ankuHoB. OxucneHne ankuHOB. OcoOble CBOWCTBA TEPMUHAIBHBIX AJIKUHOB.

Anxaouenvt. O0Owmasi ¢dopmyna ankanmenoB. CtpoeHue w™onekys. HM3omepus wu
HOMEHKJIaTypa aJikaAueHoB. Pusnueckue CBOWCTBA. B3auMHOE pacnonoxkeHue T-CBsI3€l B
MOJIEKyJIaX ~AaJIKaJUeHOB. KyMyJHMPOBAaHHOE, CONpsDKEHHOe, usonupoBaHHoe. (OcobeHHOCTH
CTPOEHHS] COMpPSDKEHHBIX alKaJUEHOB, WX IMOJNyueHHe. AHalOorusg B XHUMHYECKHUX CBONCTBaX
AJKEHOB U ankanueHoB. [lonumepusanusa ankagueHos. HatypaiapHbI 1 CHHTETUYECKUN Kay4dyKU.
Bynkanuzamums kayuyka. Pesuna. Padorsr C.B. JleGenesa. OcobeHHOCTH peakiuii MPUCOeTUHEHUS
K aJKaJ1eHaM C CONPSKEHHbIMHU TT-CBA3SIMU.

Huxnoankanet. TlowsaTne o IMKIOATKAHAX W WX CBOMCTBax. [ OMojiornyeckwili psim u
obmasi popmyna uukinoankanoB. Hampspkenwe nmkina B CsHs, C4sHg u CsHyg, xondpopmamu
CeHy2. M3omepus mmkioankaHoB (MO «YTJIEPOTHOMY CKENETY», Yuc-, MpPAHC-, MEKKIACCOBAs).
XHUMHUYECKHE CBOWCTBA LMKJIOAJKAHOB: TOPEHHE, pa3JIO’KEHHE, paJuKalbHOE 3aMelleHue,
uzomeprzarnysi. Ocodble CBOWCTBA IUKJIONPOIAHA, [TUKIO0yTaHa.

Apensi. benson kak npencrasureb apeHoB. CTpoeHne MoJekybl OeHzona. ConpsikeHne
m-cBsizeil. M3omepusi U HOMEHKJATypa apeHoB, uX mosydeHue. ['omonoru Oenszona. BiusHue
OOKOBOMH LIeNH Ha 3JEKTPOHHYIO IIOTHOCTh COMPSDKEHHOTO T-00Jlaka B MOJIEKYJIaX TOMOJIOTOB
OeH30J1a Ha IpUMepe TONyoJia. XUMHUYeCKHe CBOMCTBa OeH3o1a. Peakiny 3aMeeHus ¢ yuacTueM
OeH3oMa: TrajJoreHNpOBaHWE, HUTPOBaHHE U ankwiupoBaHue. llpuveHenne OeHzoma U ero
romoJioros. PangnkanbHoe xjopupoBaHue OeH307a. MeXaHnu3M M YCJIOBUS NMPOBEICHUS PEaKIIUH
pamukaipHOrO XJjopupoanus OeHzona. Kartamutuueckoe ruapupoBaHue OeHzona. MexaHU3M
peaknuii 3eKTPO(UIBHOTO 3aMEIIEHHs: TaJOreHUPOBAHMA W HUTPOBaHUS OEH30Ja U ero
romosioroB. CpaBHEHHE PEAKLIMOHHOW CIIOCOOHOCTH O€H30J1a M TOJMyOJa B PEAKIMAX 3aMEIICHUS.
Opuenrtupytoinee aeiicrsue rpynmnsl aromoB CHs— B peakuusax 3aMelleHus C y4acTUeM TOJIyoJia.
Opuenrtantsl | u Il poma B peakiusix 3aMeIleHus] ¢ y4acTHeM apeHOB. Peakinu OOKOBBIX memneit
ANKMIOEH30JI0B.

Pacuernbie 3amaum. 1. HaxoxneHue MONEKyJIsIpHOU (DOPMYJIBI  OPraHUYECKOTO
coenuHeHus Mo Macce (00beMy) poAyKTOB cropanus. 2. HaxoxneHue MOJIeKyIIpHON (GopMyJTbl
BELIECTBA M0 €r0 OTHOCUTEIbHON IUIOTHOCTH M MAacCOBOH J10Jie 3JIEMEHTOB B COEIMHEHHUSX. 3.
KomMOnHMpOBaHHBIE 3a1a4H.

Hemoncrpanun. Konnexuus «llpupoanble MCTOYHUKHM yrieBogoponos». (CpaBHeHue
nporeccoB ropeHust Hehtu 1 npuponHoro raza. O0pasoBaHue HePTAHON MJICHKH HA TIOBEPXHOCTH
Bonbl. Karanurudeckmii kpekunr napaduna. PacrBopenne napaduHa B OCH3MHE M HCHApeHHUE
pactBopuTenss U3 cMmecu. IlnaBneHne mnapaduHa M €ro OTHOLIEHHWE K Bone (pacTBOpEHHE,
CpaBHEHHE IUIOTHOCTEH, cmaunBaHue). Pasnenenne cmecm O€H3WH — BOAa C IIOMOLIBIO
N EJIUTENbHOU BOPOHKHU.

ITonyueHnne MeTaHa U3 aleraTa HaTPUs U TUAPOKCUAA HaTpus. Mozenu MOJeKyJl aJKaHOB
— ImapocTepkHeBble U oObeMHble. ['OpeHne MeraHa, mpomaHoOyTaHOBOW cMecH, mapaduHa B
yCIOBHUSIX M30BITKA M HENOCTaTKa Kuciopona. B3peiB cmecn Merana ¢ Bo3nyxoM. OTHOLIEHHE
MeTaHa, NPONaHOOyTaHOBOH cMmecH, OeH3uHa, mnapapuHa K OpOMHONH BOIE W PaCTBOPY
nepMaHraHata kanus. B3pblB cmecu MeTaHa M XJIOpa, WHULUUPYEMBIH OCBEIIEHUEM.
Boccranosnenune okcuna meau (I1) mapadurom.

[TapocTepkHEBBIE U OOBEMHBIE MOAENH MOJIEKYJ] CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX
n30MepoB ajkeHoB. OObeMHBIE MOAENN MOJEKyJ ainkeHoB. llonmydeHune 3TeHa W3 3TaHOINA.
ObecuBeunBanne 3TeHOM OpomHOH Boxbl. OOecLBeYMBAHHE 3TEHOM pAacTBOpa IMEPMaHraHaTa
kanus. I openue sTeHa.

[Monyuenune anermieHa u3 kapbunma kajibius. DPusudeckue cBOiCTBa. BiaummoneiicTsue
arnieruieHa ¢ OpoMHOM Bojoil. B3ammopeiicTBue aleTHieHa C pacTBOPOM IEPMAaHraHaTa Kaus.
Iopenue anerunena. BzaumonelcTeuie aneTuieHa ¢ pacTBOPOM COJIM Menu win cepedpa.

Monenu (IapocTep>KHeBbIe U OOBbEMHBIE) MOJIEKYJT ATKAAHEHOB C Pa3IMYHBbIM B3aUMHBIM
pacmonokeHneM m-cBsized. Jlemommmepmsanmsa  kayuyka. Momenu  (IIapoCTepKHEBBIE U



OOBEMHbIE) MOJIEKYJl aJKAJUEHOB C PpA3JMYHBIM B3aMMHBIM PACIOJOXKEHUEM T-CBS3CH.
Koarynsius MiedHOTro cOKa KayYyKOHOCOB (MOJIoUasi, Oy BAHUMKOB WJIH (PUKyCa).

IMMapocrep:xHeBble  MOAENM  MOJIEKYJ  LUKIOAIKAaHOB M ajkeHoB. (OTHOLIeHue
LIUKJIOreKCaHa K PacTBOPY NepMaHraHata Kajius 1 OpOMHOMN BOJE.

[TapocTepxHEBBIE 1 OOBEMHBIE MOZIETH MOJIEKYJ1 O€H30J1a U €ro roMoJIoroB. Pasnenenue
C TIOMOLIBIO JIEJUTENLHON BOPOHKH CMecH OeH305 — Boza. PacTBopeHne B O€H30J1€ pa3IHUHBIX
OpPTaHUYECKUX M HEOPraHWYEeCKHX (HAIpUMeEp, Cepbl) BEIIECTB. DKCTPAripoOBaHNE KpacuTened u
ApyTUX BelecTB (HampuMep, Homa) OEH30JO0M W3 BOAHBIX pPacTBOpPoB. lopeHune OenHzona.
OtHomenne OeHzonma K OpOMHOH Bome M pacTBOpy mepMmaHranata kajws. [lomydeHue
HUTpoOeH3ona. ObeciBeurBaHUE TOJIYOJOM MOAKHCIEHHOTO PacTBOpa MEPMAaHraHaTa Kajus U
OpOMHO BOMBIL.

JlaGopaTopubie onbiThl. 1. [locTpoenne mopeneit Mojekyn ankaHoB. 2. CpaBHEHHE
IJIOTHOCTH M CMELIMBAEMOCTH BOABI U yriaeBoaoponoB. 3. Iloctpoenuwe mopeneln MONEKy
ankeHoB. 4. OOnHapyxeHne ankeHoB B Oen3uHe. 5. IlonydeHue aneTHiieHa U €ro pPeakuuu C
OpOMHOI1 BOIOH M PacCTBOPOM MEPMaHTaHATa KaJIHsl.

IIpakTnueckasn padora Nel «KadecTBeHHBII cOCTaB yIJ1€BOAOPOAOBY.
MpakTnueckas padora Ne2. «¥YrjieBoaopoab».
KontpoabHas padora Ne2 mo teme «¥YTrJ1eBOAOPOAbI».

CnupTtsl H eHobI

Cnupmwr. CoctaB u kjaccudpukanus crnuptoB. M3omepuss cnupToB (TOJNOKEHHUE
THOPOKCHIIBHBIX TPYII, MEXKKJIACCOBAasl, «YIJIEPOAHOTO CKeneray). Pu3uueckue CBOWCTBA
CIHPTOB, UX MOJy4eHHE. MEXMOJEeKyJsipHas BOXOpOAHas CBs3b. OCOOEHHOCTH 3JEKTPOHHOTO
CTPOEHHUSI MOJIEKYJI CIUPTOB. XHMHYECKHE CBOWCTBA CIHMPTOB, OOYCIIOBJIEHHBIE HAJIUYHEM B
MOJIEKYJIaX ~ THAPOKCHWJIBHBIX  Ipymi:  0oOpa3oBaHHE  aJKOTOJSITOB, B3aUMOZEHCTBHE  C
raJloreHOBOJIOPOIaMH, MEXKMOJIEKY JIApHasi u BHY TPUMOJIEKY JISIpHas JeruapaTanusi,
sTepuuKanus, OKUCICHNE U AeTHApHpoBaHre cnupToB. OCOOEHHOCTH CBOMCTB MHOTOATOMHBIX
cnuptoB. KauecTBeHHass peakuus Ha MHOTOAaTOMHblE CINUPTHL. BakHelilne mpencTaBUTENN
cnuptoB. Pusnonoruuyeckoe AEHCTBHE METAHOJNA U 3TaHONA. AJIKOTOJU3M, €ro IOCIEACTBHS.
[IpodpunakTrka aJKoroan3ma.

Denonpt. Denon, ero GpU3NIECKIE CBOMCTBA U MOJyueHHe. XMMUYECKHe CBOMCTBA (eHOoa
KaKk (QyHKUUS ero crpoeHms. KucioTHbie CBOHCTBA. B3amMHOE BIIMSIHME aTOMOB W TPYyNN B
MOJIEKyJIaX OpPraHMYeCKHX BellecTB Ha mnpumepe ¢eHona. IlonmukonneHcauus ¢eHoma c
dbopmanbnerunoMm. KauecrBennast peakuuss Ha ¢enon. Ilpumenenue ¢enona. Kmaccuduxars
¢enonoB. CpaBHEHHE KHUCJIOTHBIX CBOWCTB BEIIECTB, COAEPIKAIIUX TUAPOKCHIIBHYIO TPYIIIY:
BOJIbI, OZJTHO- U MHOTOaTOMHBIX CIIUPTOB, (heHona. DIekTpoduipHOe 3aMelieHne B OSH30IbHOM
konble. [IpuMenenue mponu3BoOaHbIX PeHona.

PacuyerHble 3axa4un. BriuucneHus no TepMOXUMUUECKUM yPaBHEHUSM.

Hdemoncrpanun. Dusudeckne CBOWCTBA dTaHOJa, mnpomaHona-1 u  OyraHoma-1.
[TapocTep:kHEBBIC MOAEITH MOJIEKYJT H30MEPOB ¢ MoJiekyisipHbiME popmynamu CsHgO u C4H; 0.
KonnuecTBeHHOEe BbITECHEHME BOAOpoAa W3 cnupra HatpueMm. CpaBHeHHE peakLuil TropeHus
STUJIOBOTO U MPONMIOBOro cnupToB. CpaBHEHHE CKOPOCTEN B3aUMOJEHCTBUSA HATPUSL C STAHOJIOM,
nponaHonom-2, riunepuHoM. llomydenune mnpocroro sdupa. Ilomydenue cnoxxHOro 3¢dupa.
[TonyueHnue sTeHa u3 3TaHONa. PacTBOpuMOCTb (eHONa B BOAE MPH OOBIMHOW U TMOBBIIEHHON
Temnepatype. BeitecHenue gpenona u3z gpeHonsATa HaTPHUsl yrojabHOH KucinoToi. Peakims genona ¢
xjopunom skenesa (II1). Peakuus denona ¢ popmMaabaeriuiom.

JlaGopaTopubie onbiThl. 6. IlocTpoeHue Mopenell MoyeKyJl H30OMEpPHBIX CIHPTOB. 7.
PacTBOpUMOCTh CIMPTOB € pa3IUYHbIM YHUCJIOM aTOMOB yriepoaa B Bone. 8. PacTBOpHMOCTb
MHOI0aTOMHBIX CIIMPTOB B Boje. 9. BzaumopeiicTBle MHOrOaTOMHBIX CHHPTOB C T'MIPOKCUIOM
menu (I1). 10. BzaumoneiicTBrue BOIHOTO pacTBopa peHosa ¢ OpOMHON BOIOM.

IIpakTnueckas padora Ne3. «Cnuprsel U peHOIBI».



Aabaeruabl. Ketonsl

CTtpoeHne MOJIEKyJT albIerH0B U KETOHOB, HX U30MepHs 1 HOMeHKiatypa. OcobeHHoCcTH
CTpOeHHUs1 KapOOHWIBHOH rpynmbl. Pusnueckue cBoiicTBa (opMaibaeruaa U €ro roMoJIOroB.
OTtpenbHble TNpeACTaBUTENM albIErH0B M KETOHOB. XHUMHUYECKHE CBOWCTBA ajbJerHoB,
OoOyCNIOBNICHHbIE HAJMYHEM B MOJIEKyJe KapOOHMJIBHOH TPyIIBl aTOMOB (THIPHPOBAHUE,
OKHUCIIEHHEe aMMHaYHBIMH PacTBOpaMu okcupa cepebpa u ruapokcuna menu (11)). KauecrseHHbie
peakuuu Ha ampAeruabl. Peakuus nomukoHaeHcaunu ¢popmaibaeruaa ¢ penonom. OcodbeHHOCTH
CTPOCHHUSI U XMMHYECKHX CBOMCTB KeTOHOB. HykneoduipHOe mpucoenuHeHne K KapOOHUIBHBIM
coenuHeHusM. IlpucoennHeHne LUAHOBONOPONAA U TUApocybpuTa HaTpus. B3anMHoe BiIHsHNE
aTOMOB B MOJIeKyJiax. lajoreHupoBaHue ajbJerMAOB M KETOHOB MO MOHHOMY MEXaHM3MYy Ha
ceeTy. KauecTBeHHas peakliys HA METHJIKETOHBL.

AemoncTpaumnu. IllapocTepkHEBbIE MOAEIN MOJEKYJ aJbJErMAOB U H3OMEPHBIX UM
keroHoB. OkucieHue OeH3anbprernaa Ha Bo3ayxe. Peakius «cepebpsiHoro 3epkanay. OkucieHue
anbaerunos rugpokcunom meau (11).

JlaGopaTopubie onbiThl. 11. [TocTpoenne monenelr MOJIEKyJT M30OMEPHBIX aJbACTUIOB U
KeTOHOB. 12. Peaknus «cepeOpsiHOTO 3epkana». 13. OkucieHue aabAeruoB TUAPOKCUAOM MEIU
(II). 14. Oxucnenne OGeH3ambIernaa KUCIOPOIOM BO3AyXa.

IIpakTueckasn padora Ned. «AJibAeruabl U KeTOHbD).
KonTtposbHas padora Ne3no teme «CnupThl. AJIbAeruabl H KETOHbD).

KapOoHoBbIe KHCJIOTBI, C103KHBIE 3(PUPbI U KUPBI

Kapoonoevie kucromwr. CtpoeHne MOJEKyJ KapOOHOBBIX KHCIOT U KapOOKCHUIBHOMN
rpymmel.  Knaccudukanmss v HOMEHKJarypa KapOOHOBBIX KHCIOT. DH3MUYECKHE CBOWCTBA
KapOOHOBBIX KUCJIOT U UX 3aBUCHMOCTDb OT CTPOEHHsI MoJieKy1. KapOOHOBBIE KHCIIOTEI B IPHPOE.
buonoruyeckast ponb kapOOHOBBIX KHCHOT. OOmIue CBONWCTBA HEOPTaHMYECKUX M OPraHMYECKUX
KHCJIOT (B3aMMOJIEHCTBHIE C METaJUIaMH, OKCHUIaMH METaJUIOB, OCHOBAHMSIMH, COJsiMH). BiusiHue
yTJIEBOJOPOIHOTO paguKaia Ha CHTy KapOOHOBOW KHCIOTHL. Peakius stepudukanmm, ycaoBus ee
npoBeneHusl. XHWMHUYECKHE CBOHCTBA HEMpPEIENbHBIX KapOOHOBBIX KHCIOT, O0YCIIOBIEHHBIE
HAJIMYUEM TI-CBSI3U B MOJIEKyJie. Peakuuu 3J1eKTpOpHIBHOTO 3aMelIeHHsI ¢ y4acTueM OeH30MHOMN
KHCJIOTBI.

Cnoosrcnvte  3pupvr.  CtpoeHue cinoxsbx >¢upoB. H3omepuss CinoxHbIX 3(PHPOB
(«yrmepomgHOrO CKeneTa» M Mexkiaccosasi). HomeHknmatypa cioxkHbiX 3¢upo. OOpaTuMocTb
peaknuy 3TepuUKaLny, THAPOINU3 CIOXKHBIX 3¢upoB. PaBHOBecHe peakuuu >TepupUKaALIN —
ruaponnsa; (GakTophl, BIMSIONINE HA HEero. PeleHue pacueTHBIX 3a7ad Ha ONpeAesieHHe BhIXOIa
npoxaykra peakuuu (B %) OT TEOPETHHYECKH BO3MOJKHOTO, YCTAHOBJIEHHE (POPMYJIBI M CTPOCHUS
BEIIECTBA 110 MPOAYKTaM €ro Cropanus (WM THAPOIH3a).

AKupwr. XKupbel — cnoxable 3¢upbl IIHLEpUHA U KapOOHOBBIX KHCIOT. COCTaB U CTPOEHHE
xupoB. Homernknatypa u kiaccudukamms sxupoB. Macna. JKupsl B npupone. buonornueckne
¢byuxrn sxxupos. CBoiicTBa xupoB. OMBUIEHHE KUPOB, MoiyueHne Mbita. OObsICHEHNE MOIOLIHX
cBOWCTB MbuUta. I 'mapupoBanue skuakux >kupoB. Maprapus. [lonstue o CMC. OOwsicHeHne
moromux cBoicTB Mbl1a 1 CMC (B cpaBHEHUN).

JlemoHcTpanuu. 3HAKOMCTBO C (PU3NYECKHMU CBOHCTBAMH HEKOTOPBIX KapOOHOBBIX
KHMCJIOT. MyPaBbUHOH, YKCYCHOM, MPONMHUOHOBOW, MAC/ISHOMW, LIABEIEBOH, JMMOHHON, OJIEMHOBOM,
CTeapuHOBOM, OeH30iHOH. Bo3ronka 6eH30iiHON kucnoThl. OTHOIIEHHE PAa3MYHBIX KapOOHOBBIX
KHCIOT K Boje. CpaBHEHHE KHCJIOTHOCTU Cpelbl BOJHBIX PAacTBOPOB MypPaBbHMHON U YKCYCHOH
KHCJIOT OIWHAKOBOH MoJsipHOCTH. IlonyueHne TNPUATHO MNaxXHYINEro CJIOXKHOrO sdupa.
OtrommeHne x OPOMHOM BOAE M PAacTBOPY MEPMaHraHaTa Kajius NMPEAENbHOH W HempenelbHOH
KapOOHOBBIX KHCIOT. LllapocTep kHEBblE MOJENIN MOJEKYJ CJIOXKHBIX 3(UPOB M U30MEPHBIX UM
KapOOHOBBIX KUCJIOT. OTHOIIEHUE CIMBOYHOTO, MOICOJHEUYHOrO U MAIIMHHOTO Maciia K BOIHBIM
pacTtBOopam OpoMa M NepMaHTaHaTa KaJiusl.

JlaGopaTopubie onbiThl. 15. TlocTpoerne Moneneli MOJEKYJl H30MEPHBIX KapOOHOBBIX
KHCJIOT U CIOXHBIX 3(upos. 16. CpaBHEHHE CHIIBI YKCYCHOH M COJSIHOM KHCJIOT B PEAKLHUSIX C



nuHKkoM. 17. CpaBHeHHE pacTBOPUMOCTH B BOAE KapOOHOBBIX KHCIOT U HX cojeil. 18.
BszaumopeiicTBrue kKapOOHOBBIX KHCIOT C OCHOBHBIMHU OKCHIAMH, OCHOBAHMAMH, aM(pOTepHBIMU
TUJIPOKCUIIAMHU U COJIsIMU. 19. PacTBOPUMOCTB JKHPOB B BOIE U OPraHUUYECKUX PaCTBOPUTEISIX.

IIpakTueckas padora NeS «KapOoHoBble KHCJIOTB»

IIpakTnueckass padora Ne6. PacnosHaBaHue o00pa3snoB CJHMBOYHOIO Macjaa H
MaprapuHa.

Kontrpoabnas pabora Nedno teme: «KapGonoBbie kuciaorol. Cii0KHBIE I(PHPBI
Kupbi»

Yraesoasl

MoHo-, nu- u nonucaxapunsl. [Ipencrasurenn ka>xa0i rpy sl
buonoruyeckast posp yriaeBonos. Mx 3HaueHne B )KU3HHU YeJIOBEKa U OOIIECTBa.

Monocaxapuost. I'mroxo3a, ee pusnueckue cpoiictsa. CTpoeHne MoeKyJibl. PaBHOBeCHs B
pacTBOpe TIJIOKO3bl. 3aBHUCHUMOCTb XMMHMYECKHUX CBOMCTB TIJIFOKO3bI OT CTPOEHHUS MOJIEKYJIbL.
Bzaumopeiicteue ¢ rumpokcupom Menu (II) mpm xoMHaTHOW Temmeparype W HarpeBaHUH,
sTepuuKaLus, peakus «cepeOpssHOTO 3epKajay, rHapupoBaHue. Peakuun OposKeHHUs TITFOKO3bI:
CIIUPTOBOrO, MOJIOYHOKHCHOro. Inmoko3a B npuponme. buonormdeckas posip  NIFOKO3BL
IIpuMeHeHue TIIOKO3bI Ha OCHOBE €€ CBOWCTB. PpykTo3a Kak H3oMmep IIoko3bl. CpaBHeHue
CTPOEHHUSI MOJIEKYJ U XUMHYECKUX CBOWCTB TIIOKO3BI M (PPyKTO3bl. DPPyKTO3a B MPHUPOIE U €€
Ouosorudeckasi posib.

Hucaxapuost. Ctpoenne nucaxapuioB. BoccTaHaBIMBAIOLINE W HEBOCCTAHABIMBAIOIIUE
nucaxapuabl. Caxaposa, JakTo3a, MajbTo3a, WX CTPOCHHWE M OHWONornyeckas poib. I upponus
aucaxapunos. IIpoMelneHHOE MOTyYeHHUEe Caxapo3bl U3 NPUPOTHOIO ChIPbSI.

Honucaxapuos. Kpaxman u 1emnonio3a (CpaBHHTENbHAS XapaKTEPUCTHKA: CTPOCHHUE,
CBOICTBa, OWoJOrHUecKast poiib). Pu3ndyeckue CBONCTBA MONHCAXapUAOB. XUMHYECKIEe CBOHCTBA
nonucaxapuaos. I'maponus nonucaxapunos. Kauecrsennas peakuus Ha kpaxmadn. Ilonucaxapuabl
B MpHupoje, ux Ouonornueckas poib. [Ipumenenue nomucaxapunos. IToHsaTHe 00 UCKYCCTBEHHBIX
BOJIOKHax. B3anmMonelcTBue LEJUTI0I03bl ¢ HEOPraHMYECKUMH M KapOOHOBBIMH KHCJIOTAMH —
o0Opa3oBaHHe CIOXKHBIX 3(PHPOB.

HemoncTpanuu. OOpasibl yIiIeBOAOB U M3IENMNA U3 HUX. B3auMoneiicTBue caxapossbl ¢
rugpokcunoMm Menu (II). IonmyueHune caxapaTa KadbLMsl U BBIACICHHE Caxapo3bl U3 PacTBOpA
caxapara Kanplms. Peakums «cepeOpsHOro 3epkaia» IS TIFOKO3bL. B3anMoneicTBue TIIFOKO3bI C
bykcuHCEpHUCTONH KHUCIOTOH. OTHOIIEHHE pacTBOPOB Caxapo3bl M MaJbTO3bl (JIAKTO3BI) K
rugpokcuny menu (I1) npu HarpeBanun. O3HaKOMIIEHHE C PUIUUECKUMHI CBOWCTBAMH LIEIUTIOJIO3BI
u kpaxmana. HabyxaHue nesumono3sl 1 kpaxmana B Boze. Ilonyuenne HUTpaTa 1esuroI03bL.

JladopaTopubie onbiThl. 20. O3HaKOMJICHHE ¢ (PU3UUECKHUMH CBOWCTBAMH TIIFOKO3BI. 21,
BsaumopeiicTeue rimoko3sl ¢ ruapokcuaoM menu (1) mpu oObIMHBIX yCIOBHSIX U MPH HATPEBAHHH.
22. B3auMonelcTBHE TIIOKO3bI M Caxapo3bl ¢ aMMHAa4YHBIM PAcTBOPOM OKcuaa cepebpa. 23.
Kucnorneiii ruaponus caxaposnl. 24. KadecTBeHHasi peakiiuss Ha kpaxmai. 25. 3HaKOMCTBO C
KOJUIEKIIUEN BOJIOKOH.

IIpakTnueckan padora Ne7 «¥Yruaesoab» (PacnmosHaBaHue pacTBOpOB IJIIOKO3bI H
rJIMLepHHA)

A3oTcoaepKalIHe OPraHHYecKHe COeIHHEHUSs

Amunpt. CoctaB u crpoeHue amuHOB. Kiaccudukaiusi, u3oMepus U HOMEHKJIATypa
amMuHOB. Anudarndyeckue amMuHbl. AHwinH. [lonydyeHne aMHHOB: aJKUJIMPOBAHHE aMMHAKa,
BOCCTAHOBJICHHE HUTpOcoenuHeHuil (peaknus 3uHuHA). Dusnueckne CBOHCTBA aAMUHOB.
XUMHYECKHE CBOMCTBA AMUHOB. B3aHMMOJEHCTBHE C BOAOM M KUCJIOTamMu. ['oMojoruueckuil psg
apOMaTHYECKUX AMHUHOB. AJIKWJIMPOBAHUE U allIJIMPOBAHUE aMUHOB. B3anMHOe BIUsHHE aTOMOB
B MOJIEKyJIaX Ha MpUMepe aMMHUakKa, ajudarruueckux W apoMaTHUecKux amMuHOB. [IpumeHeHMe
aMHUHOB.



Amunoxucinomsr u éerku. CocTaB U CTPOSHHE MOJEKYJ aMHHOKHUCIOT. H3omepus
AMUHOKHUCJOT. JIBONWCTBEHHOCTb KHCJIOTHO-OCHOBHBIX CBONCTB aMHMHOKHUCJIOT M €€ MPUYMHBL
B3aumonelicTBe aMUHOKHUCIIOT ¢ OCHOBaHUSIMU. B3auMopencTBHE aMHHOKHCIOT C KUCJIOTAMH,
oOpazoBanue CilOXHbIX 3(upoB. OOpa3oBaHHE BHYTPUMOJIEKYJSIPHBIX coJieil (OumonsipHOro
noHa). Peakumst monmkoHIEHCAUUW aMUHOKUCIOT. CHHTETHUECKHE BOJIOKHA (KampoH, 3HAHT U
ap.). buonoruyueckas posb aMHHOKUCIOT. IIpuMeHeHre aMMHOKHUCIIOT.

benku xax mpupoaHbsle OuononmmMepsl. IlenTuaHast rpynma aToMOB U MENTHIHAS CBS3b.
enruner. benxu. IlepBudnas, BTOPHYHAs M TPETHUHAS CTPYKTYpPbl OEIKOB. XHUMHUECKHE
CBOWMCTBA OENKOB. TOpPEHHE, MACHATypauus, TUAPOJH3, KadeCTBEHHbIE (LBETHBIE) pPEAKLIHH.
Bbuonorndeckue ¢ynkuuu OenxoB. 3HaueHue OenkoB. UeTBepTHUHAs CTPYKTypa OENIKOB Kak
arperanus OEJIKOBBIX U HEOENKOBBIX MOJIeKyJ. ' nobanpHasi mpoOiema OETKOBOTO rOJIONAHUS W
MYTH €€ peLIeHMsl.

Hyxneunogsie xuciomwr. OOmui TUIaH CTPOEHUS HyKJIeoTHAOB. lloHsTHE O
MUPUMHUIMHOBBIX U MyPUHOBBIX OCHOBaHUsAX. llepBUuHas, BTOpUYHAs U TpPETUUHAs CTPYKTYpbI
monekysel JIHK. Buonormueckas pons JHK u PHK. I'ennas nmxenepust U OHOTEXHOJIOTHS.
Tpancrennsie GOPMBI JKUBOTHBIX M PACTEHHA.

HemoncTpauun. @Dusnueckue CBOWCTBA  MeTuinamuHa. ['OpeHne  MeTHIaMHHA.
BszaumopeiicTBre aHMIMHA U METHJIAMUHA C BOJOH U Kucioramu. OTHoueHne O€H301a U aHUINHA
Kk Opomuoii Bome. OkpamnBaHuWEe TKaHEeH aHMIMHOBBIMH KpacureisiMd. OOHapyskeHue
(YyHKIHOHAIBHBIX TPYMIT B MOJEKYJIax aMMHOKHUCIOT. HelTpanusanus menodn aMUHOKUCIOTOM.
Heiirpanuszanms KucnoTel aMHUHOKHCIOTOH. PacTBopenue u ocaxnaenue OenkoB. JleHaTyparusi
6enxoB. KauecrBeHHble peaknmu Ha Oenku. Mopenu monekynel JIHK u pasnmuyHbIX BHIOB
monekys PHK. OGpasupl nmpoayKToB MHUTaHUS M3 TPAHCTEHHBIX (POPM PACTEHHMH M JKUBOTHBIX,
JIEKapCTB U MpenapaToB, U3TOTOBJIEHHBIX C MOMOLIbIO T€HHON UHXKEHEPUH.

JlaGopaTopubie onbiThl. 26. [locTpoeHne monenell MOJEKyJd W30MEPHBIX aMUHOB. 27.
CMmemuBaeMocTh aHuJMHA ¢ BoOjoil. 28 OOpasoBaHue coyeli aMHHOB C KHCJIOTaMu. 29.
KauectBeHHbIe peakuy Ha OEJTKH.

IpakTuueckas padora Ne§. KAMHUHBI, AMHHOKHUCJIOTHI»

IIpakTuueckas padora Ne9. « beJiku: ¢cBOHCTBA U KaYeCTBEHHbIE PEAKIHI
IIpakTnueckas padora Nel0. «MaeHTHGUKALMS OPraHHYECKHX COeIHHEHH D
[IpakTuueckas padora Nell. /leiictBue ¢gepMeHTOB HA pa3/IMUHbIE BelleCTBA.
Kontpoannas padora NeS no Tteme «A30oTcoaep:Ramme coeIHHEHUD),

Buojiornyeckn aKkTHBHBIE BeeCTBA

Bumamunpt. Tlonstue o BuramuHax. Ux knmaccupukaumss u obOo3HadeHne. Hopmbl
notpeOieHus: ButaMuHOB. BopopacTtBopumele (Ha npumepe ButamuHa C) U SKUPOPACTBOPHMBIE
(ma mpumepe BuramMuHOB A m D) Butamuubl [loHsitne 00 aBUTaMHHO3aX, THIEP- U
THITIOBUTAMUHO3aX. [Ipodpunakruka aBUTAMHUHO30B. OtnenbHble NPEACTABUTENN
BonopactBopuMbIx BuTaMUHOB (C, PP, rpynmer B) u sxupopactsopumseix BuramuHos (A, D, E).
Hx Guonoruueckas posib.

®epmenmupr. Tlonatne o ¢pepMeHTax Kak O OHMOJOTMUECKMX KaTajau3aropax OesKOBOH
npuponbl. 3HaueHWe B OHOJOIMM U TPUMEHEHHe B npoMmbiiuieHHOCTH. Kiaccugpukanms
¢depmenToB. OCOOEHHOCTH CTPOEHUS U CBOWMCTB (PEPMEHTOB: CENEKTUBHOCTh U 3((PEKTUBHOCTD.
3aBHCUMOCTb aKTHUBHOCTH (pepmeHTa oT Temmneparypbol U pH cpenpr. OcobeHHOCTH CTpOeHHs U
CBOWCTB B CPAaBHEHHH C HEOPTAHUYECKIMHU KaTaJIN3aTOPAMH.

I'opmonst. Tlomatne 0 TrOpMOHaxX Kak OWOJNIOTMYECKH AaKTHBHBIX  BEINECTBAX,
BBIMOJIHSOIINX 3HJOKPUHHYIO PETYISLUI0 JKM3HEHESITeNbHOCTH OpraHu3MoB. Kiaccudukarms
TOPMOHOB:. CTE€POUABI, IMPOU3BOAHBIE AMUHOKHCIIOT, MOJHIECNTHAHbIE U OEJNKOBbIE TOPMOHBI.
OTnenpHbIE IPEICTABUTENN TOPMOHOB: 3CTPAINOI, TECTOCTEPOH, HHCYJIUH, aAPEHAINH.

Jlekapcmea. 1loHATHEe O JNEKapCTBaX KaK XUMHOTEPANEBTHUYECKUX Ipenaparax. I pymnmbl
JeKapcTB. cynbdamunbl (cTpenTounya), aHTHOMOTHKM (MEHUUIWJUINH), acnupuH. be3omacHbie
CrocoObl TPUMEHEHHUs, JeKapcTBeHHble (GopMmbl. KpaTkue HUCTOpUYECKHE CBENEHHUs O



BO3HUKHOBEHUHU U Pa3BUTUM XUMHUOTepanuu. MexaHu3M AeMCTBUs HEKOTOPBIX JIEKAPCTBEHHbBIX
[IpenapaTroB, CTPOEHUE MOJIEKYJ, MPOrHO3MPOBAHUE CBOWCTB HAa OCHOBE aHAIN3a XUMHUYECKOTO
CTpoeHusl. AHTUOMOTHKH, WX KiIacCUpUKAIMsi MO CTPOSHHIO, TUIY U CIEKTPY MACHCTBUS.
HucbakTepnos. HapkoTHKH, HapKOMaHUs U €€ MPOPUIAKTHKA.

HemoncTpanuu. OOpas3ipl BUTAMHHHBIX mpernaparoB. llomumBuramunel. MmocTpanmin
¢dororpaduii KUBOTHBIX C pa3NIWYHbIMH (popmMamMu aBUTAaMHHO30B. CpaBHEHHE CKOPOCTH
paznoxxenust H,O, nox neiicteuem ¢pepmenTa (Kataiasel) 1 HeOpraHndeckux karaanzaropos (KI,
FeCl;, MnO;). ITnakat win komorpamMma ¢ HU300pakeHHEM CTPYKTYpPHBIX (OpPMYyJ 3CTpaauona,
TeCTOCTepPOHA, anpeHanuHa. B3aumopeiictBue anpeHanmuHa ¢ pactBopoMm FeCl;. benkosas
npuUpoaa WHCYJNWHA (UBETHBIE peakunu Ha Oenmku). IlmakaTel wiam komorpaMmel ¢ (opmynaMu
aMuaa CyJiab(paHWIOBON KHUCIOTBL, AUTUAPOPONUEBON U JIOKHOW AUTUAPO(POTUEBOH KHUCIIOT,
OCH3MINCHULWIIINHA, TETPALMKIINHA, [1e()OTaKCHMa, aCTIUPUHA.

JlaGopatopubie onbiThl. 30. O0OHapykeHHe BHUTaMHHA A B pacTUTeNbHOM Macie. 31.
Obnapyxenne ButamuHa C B sibmouHom coke. 32. OOHapykeHue BuTamMuHa D B KenTke
KypuUHOro sina. 33. DepMEeHTATUBHBIA THAPONM3 KpaxMaja MO ACHCTBUEM amuiasbl. 34.
Pasnoxxenne mepokcuaa BOAOPOAA MOA AEWCTBUEM KaTajiasbl 35. JleficTBHE meruaporeHasbl Ha
METUJICHOBBIN cuHUN. 36. Mcnbiranne pacTBOPUMOCTH apeHANINHA B BOAE U COJIIHOW KUCJIOTE.
37. OOHapykeHHE aclHMpUHA B TOTOBOH JIEKApCTBEHHOW (opMe (peakinueld THAPONU3a WU
[[BETHOM peakiueii ¢ cynbdarom Oepumusi).

MaTtepuaJbHO-TEXHHYECKOE o0ecnevyeHne

HanmeHoBaHMs1 0OOBEKTOB U CPEACTB MaTEPHAIbHO-TEXHHUUYECKOr0 00eCTIeUeHHsI

bubauoreunsblii poHx (KHUroneYaATHAS NPOAYKIHUSI)

Y4eOHO-MeTOANYECKHE KOMILIEKThI
(mporpammbl, yueOHUKH, pabodrie TeTpaau, TeCThI).
Jumepamypa ons yuamuxcs:
> Ocnoenas:
1. I'abpuensn O.C. Xummus. 10 knacc. ba3zoseiii yposens. YueOnuk. M.: [Ipoda, 20151,
2. T'abpuensia O.C., Octpoymos WN.I'. Hacronbrast kaura ans yuurens. M.: [Ipoda, 2015;
3. Xomuenko WN.I'. COopHUK 3aa4 mo xumMuHu aiist cpenneit mkonbl.. M. Hosast Bonna. 2015
> Jononnumensunan:
1.B.b. Bonosuk, E.JI. Kpyrenkast. Opranudeckas xumus. Y npaxsaeHnus u 3agauu. CI16.: U3n-Bo
A Kappaxosa, 2015
2.0.C. Tabpuensn, UI. OctpoymoB, E.E. OcrtpoymoBa. Opranuueckasi XuUMUs B TecTax,
3amauax, ynpaxHenusx. 10 kimacc. M.: poda, 2015.
IHocobus ons yuumens:
1. O.C. I'abpuensn, U.I". Ocrpoymos. Meronudeckoe mocodue st yauress. X uMusi-
10.M.: [Ipoda, 2015
2 I'abpuensa O. C., Bockoboitaukosa H. I1. Xumust B Tectax, 3ajgadax, yIPaKHEHUSIX. 8—
9 k1. — M.: lpoda, 2016 .
ITeuaTHble mocodust
Kowmrmext Tabmuiy 1i1st Ha4adbHON IIKOJTBI
TexHnuyeckue cpeacTsa o0yueHust
Knaccnas nocka ¢ HaOOpoM MpUCTIOCOONIEHNEM AJIst KPETIIeHNsT TaOJIHL, KaPTHHOK.
Hacrennas nocka ¢ HaOOpOM MPUCTIOCOONEHUH IS KPETIIEHUS] KApTHHOK
OGopynoBaHue kiacca
Y4eHU4YeCKHUEe CTONBI IBYXMECTHBIE C KOMIUIEKTOM CTY JIbEB.
Cton yuuTeapckuii
[MIxads! st XxpaHeHUs yUeOHUKOB, TUAAKTUIECKIX MAaTEPHAJIOB, TIOCOOHIA.
Hacrennble 1ocky AJ1st BBIBEIIMBAHUS HILTFOCTPATUBHOTO MaTeprana
MarsuTtHas 10CKa.




TEMATHYECKOE IINIAHUPOBAHHUE 11O YYEBHOMY IIPEJMETY

«XHUMHUA» (10 knacce)

Ne | Koua. Tema IInanupyembie
4acoB npeaMeTHbIe
pPe3yabTATHI
ba3zoBrblii yposenb (34 uaca)
BBEJAEHUE
1 1 IIpenmer opranuwdeckoii xumuu. OcoOeHHOCTH | 3HATH MOHSITHUS
CTPOEHUST M CBOMCTB OpPraHUYECKHUX COEAWHEHUH. | BELIECTBA
3HaueHHe U pOJib OPraHU4YecKOW XHUMHUU B CHCTEME | MOJIEKYJSIPHOIO U
€CTeCTBEHHbIX HAayK W B JKU3HH oOmectBa. KpaTkuii | HEMONEKYJISIPHOTO
O4YEpK UCTOPUM PA3BUTUS OPTAHUYECKOU XUMUU. CTPOEHHUs
2 1 IIpeanochuiku  co3gaHust TEOPUM  CTPOEHUs: | 3HAThb MOHATHUS
TEOpUsl PaAMKAJIOB M Teopusi THIOB, paboTel A. Kekyre, | BalleHTHOCTD
O. Opanknanga u A. M. bytnepoBa, cve3n Bpauell U | meopuio CTpOeHUs
ecrectBoucneitatener B 1. Illneiiepe. OcCHOBHbIE | OpraHUYECKHUX
MOJIOKEHUS TEOPUH CTPOCHUA OpPraHUYEeCKHX | coenuHeHun A .M.
coenuHeHnii A.M. bytneposa. Xumuueckoe ctpoeHue u | bytiaeposa
CBOICTBAa oOpraHudeckux Bemects. HMsomepus Ha
npumepe H-OyTaHa 1 u300yTaHa.
3 1 DnexTpoHHOE 00NMaKo 1 opOuTanb, X GOPMBL § # | 3HATH MOHATHUS
p. DNEKTPOHHBIE M 3JEKTPOHHO-rpadudeckne (HOopMyJibl | BAJIEHTHOCTb,
aToMa yrieposa B HOPMAJIBHOM M BO30YXXIEHHOM | H30MEPHsi, N30MEPHI,
cocrosHwsax. KoBaneHTHas XuMHUYECKass CBSI3b MU €€ | TOMOJIOTHs,
pasHOBUAHOCTU: § # p. BomoponHas cBsizb. CpaBHEHUE | TOMOJIOTH,
OOMEHHOr0 ¥ JOHOPHO-aKLENTOPHOTO MEXaHW3MOB | Meopuio CTPOCHUs
00pa3oBaHMsI KOBAJEHTHOMN CBSI3H. OpraHUYeCKHUX
coequHeHuit A. M.
bytneposa
4 1 [lepBoe  BANGHTHOE  COCTOSHHE —  Sp - | 3HATH NOHATHS
rubpuan3anuss — Ha TNPUMEPEe MOJIEKYJIbI METaHa M | BaJICHTHOCTb,
IPYTHX anKaHOB. BTOpOe BANEHTHOE COCTOSHHE — SpP°- | H30MEPHs, H30MEpBL,
rubpuan3anuss — Ha MPUMEpPEe MOJIEKYJbl 3THIIEHA. | TOMOJIOTHS,
Tperbe BaieHTHOE COCTOSTHHE — SP-THOpUAN3aINsA — HA | TOMOJIOTH;
IIpUMEpe MOJICKYJIbI-ALleTHICHA. ['€OMeTpussi MOJIEKYJ | meopulo CTPOEHUs
PacCMOTPEHHBIX BEUIECTB M XapPaKkTepUCTHUKA BUIOB | OPraHUYECKHUX
KOBAJIEHTHON CBsi3n B HuUX. Mogens I'mianecnm 1ns | cCOenMHEHUR AM.
OOBSICHEHUs] B3aMIMHOTO  OTTAJKHBaHMSA THOpUAHBIX | ByTneposa

opOutaneli M WX pACIONOXKEHUS B IPOCTPAHCTBE C
MUHUMYMOM HEPTHHU.

CTPOEHME U KIACCUOUKAIIUA OPTAHHYECKHUX C

OEJMHEHUMN

5 1

Knaccupukaumss ~ OpraHMYeCKMX  COEOUHEHMH 10
CTPOEHHMIO  «YTJIEPOMHOTO  CKEJNeTa»: ALUKJINYECKUe
(anmkaHBbl, AJIKEHB, AJIKVHBI, aJKaIUeHBI),
kapOonuknnueckue  (UMKJIOAJKaHbl W apeHsl) U
rereponukindeckne. Kiaccupukamyst  OpraHHYECKHX
COeAMHEHUN MO (PYHKUMOHAJIBHBIM TPYIAM. CIHPTHI,
beHonBI, mpocThie  3GUPHL  AJTBAETHABI,  KETOHBI,
KapOOHOBBIE KUCIIOTHI, CIOXKHBIE H(PUPHI.

3HaTh OHATHS

* YIJIEpPOAHBIN
CKeJIET;
-ewicHelluiue
séeuiecmed: MeTaH,
€ro NpUMeEHEHHE,
YMmeTb

-HA3b16AMb. ATTKAHBI
10 KTPUBUAJIBHOIN»




WUJIU MEXIy HAPOJHOMN
HOMEHKJIAType
-Onpeoeisime:
MPUHAJICKHOCTD
OpPTraHUYECKUX
BEILECTB K KJIacCy
aJIKAaHOB
Xapakmepu3zoeams: ¢
TPOEHUE U
XUMHYECKHEe CBOMCTBA
MeTaHa U DTaHa
00BACHAMS. 3aBHUCUM
OCTb CBOMCTB METaHa
U DTaHa OT

HUX COCTaBa u
CTPOCHUS

Homenknarypa TpuBnaibHasi, pauuonanbHas u MIOITAK.
PauyonanbHass HOMEHKJIAaTypa Kak MpeAlleCTBEHHUK
HoMeHknatypel  MIOITAK. Ilpunounsr  obpa3oBanHus
Ha3BaHUW oprannueckux coeauHeHun no MIOITAK:
3aMeIleHUs, POJOHAYaJbHON CTPYKTYyphl, CTapIIMHCTBA
XapaKTEPUCTHUECKUX IpymIl (aa(aBUTHBIA MOPSAOK).

3HaTh MOHATUS
VIJIEPOAHBIN CKEJIET,
-6QIKCHenHiue
eeniecmea: METaH,
€ro MPUMEHEHUE;
YmeTb

-HA3b16AMb. AJTKAHBI
MO0 «TPUBUATIBHOI»
WJIU MEXIy HAPOJHOMN
HOMEHKJIAType
-Onpeoe/isime:
MPUHAJICKHOCTh
OpPraHUYECKUX
BELIECTB K KJlaccy
aJKaHOB

Xapakmepu3zoeams: ¢
TPOEHUE U
XUMHUYECKHE CBOMCTBA
METaHa U TaHa
00BACHAMY. 3aBUCHM
OCTh CBOWMCTB MeTaHa

u JTaHa oT
ux coCTaBa u
CTPOEHUS

CTpykTypHas wM30Mepuss W €€ BHUIObL  H30Mepus
«yTJIEPOIHOTO CKEJIETay, U30MEPHS MOJOKEHUs (KpaTHON
CBsI3UM W (YHKLUHMOHAJIBHONW TPYIBI), MEXKJIACCOBas
msomepust. IIpocTpaHCTBeHHAss HM30MepUS U €€ BHIBL
reoMeTpuyeckass W onTuueckas.  buonormueckoe
3HaYeHHE  ONTHYECKOH  HM3OMEpHH. Otpaxxenue
OCOOEHHOCTEH CTPOEHUS] MOJIEKYJ TeOMETPHYECKUX U
ONTUYECKHUX U30MEPOB B MX HA3BAHUSX.

3HaTh MOHATHS
VIJIEPOAHBIN CKEJIET,
-ewicHelluiue
geuiecmed: MeTaH,
ero NMpuMeHEeHHE,
YMmeTb

-HA3bI6AMb. ATIKAHBI
110 KTPUBUAJIbHOI




WUJIU MEXIy HAPOJHOMN
HOMEHKJIAType
-Onpeoeisime:
MPUHAJICKHOCTD
OpPTraHUYECKUX
BEILECTB K KJIacCy
aJIKAaHOB
Xapakmepu3zoeams: ¢
TPOEHUE U
XUMHYECKHEe CBOMCTBA
MeTaHa U DTaHa
00BACHAMY. 3aBUCHM
OCTb CBOWMCTB Me€TaHa

u JTaHa oT
ux CoCTaBa u
CTPOEHUSI

XUMHWYECKHE PEAKIITHU B OPTAHUUECKOU XUMHUHA

Ilonatne o peakuusax 3amMeleHUs. [ amoreHupoBaHUE
AJIKAaHOB U apeHOB, LIEJIOYHOU THIPOJIN3
raJOre€HaJIKaHoB.

3HaTh NOHSATUS
VIJIEPOAHBIN CKEJIET,
-6QiKCHenue
eeuyecmea: MeTaH,
€ro NpUMEHEHUE,
Ymertne

-HA3b16aMb. ANKAHDI
MO0 «TPUBUATIBHOI»
WJIU MEXXIy HAPOJHOMN
HOMEHKJIAType
-onpeodeisims:
MPUHAJJIEKHOCTD
OpPraHUYEeCKUX
BELIECTB K KJlaccy
aJKaHOB

Xapakmepu3zoeams: ¢
TPOEHUE U
XUMHUYECKHE CBOMCTBA
METaHa U TaHa
00BACHAMY. 3aBUCHM
OCTh CBOWMCTB MeTaHa

u JTaHa oT
ux coCTaBa u
CTPOEHUSI

Ilonatne o peakuusix npucoeauHeHus. ['mapuposanue,
TUAPOTAJIOTEHUPOBAHNE, TaJIOreHHpoBaHue. Peaknumn
MOJINMEPU3ALUHN U OJUKOHEHCALIUN.

3HaTh MOHATHS
YIJIEPOIHBIN CKEJIET,
-ewicHelluiue
geuiecmed: MeTaH,
€ro NpUMEHEHHE,
Ymerthb

-HA3b16AMb. AJIKAHDI




MO0 «TPUBUATIBHOI»
WJTU MEKIy HAPOITHOMN
HOMEHKJIAType
-onpeodeisims:
MPUHAJICKHOCTD
OpPTraHUYECKUX
BEILECTB K KJIacCy
aJIKAaHOB
XapaKkmepu3zoeams: ¢
TPOEHUE U
XUMHUYECKHE CBOMCTBA
MeTaHa U DTaHa
00BACHAMY. 3aBUCHM
OCTb CBOWMCTB MeETaHa
U 3TaHa oT
UX CcOCTaBa U
CTPOCHUS

10

[TonATHe O peakuusX OTIICIUICHUS (3IMMUHUPOBAHMS).
JerunpupoBanue ankaHoB. Jleruaparanus CIUPTOB.
JlernapoxiIopupoBaHNe Ha MPHUMEPE TaJOr€HAIKAHOB.
[lonATHEe O KPEKWHre AaNKaHOB M JETOJUMEpPH3ALUH
HOJIUMEPOB.

3HATh NOHATUS
VIJIEPOAHBIN CKEJIET,
-6QiKCHenue
eeuyecmea: MeTaH,
€ro NpUMEHEHUE,
Ymertne

-HA3b16aMb. ANKAHDI
MO0 «TPUBUATIBHOI»
WJIU MEXXIy HAPOJHOMN
HOMEHKJIAType
-onpeodeisims:
MPUHAJJIEKHOCTD
OpPraHUYEeCKUX
BELIECTB K KJlaccy
aJKaHOB

Xapakmepu3zoeams: ¢
TPOEHUE U
XUMHUYECKHE CBOMCTBA
METaHa U TaHa
00BACHAMY. 3aBUCHM
OCTh CBOWMCTB MeTaHa
U 3TaHa oT
X CcOCTaBa U
CTPOCHUS

11

Peakiuu nsomepuzanuu.

3HaTh MOHATHS
VIJIEPOAHBIN CKEJIET,
-ewicHelluiue
geuiecmed: MeTaH,
€ro NpUMEHEHHE,
Ymerthb

-HA3b16AMb. AJIKAHDI




MO0 «TPUBUATIBHOI»
WJTU MEKIy HAPOITHOMN
HOMEHKJIAType
-onpeodeisims:
MPUHAJICKHOCTD
OpPTraHUYECKUX
BEILECTB K KJIacCy
aJIKAaHOB
XapaKkmepu3zoeams: ¢
TPOEHUE U
XUMHUYECKHE CBOMCTBA
MeTaHa U DTaHa
00BACHAMY. 3aBUCHM
OCTb CBOWMCTB Me€TaHa
U 3TaHa oT
UX CcOCTaBa U
CTPOCHUS

12

l'omonuTuyeckuiiT. U TeTEPONIMTUYECKUI  pa3pbiB
KOBAJEHTHOH  XUMHYECKOH  CBSI3H, obpa3oBaHue
KOBaJIEHTHON  CBS3M MO  JOHOPHO-aKLENTOPHOMY
mexannsMmy. lloHsatue o Hykieodpwne u snekrpodue.
Knaccupukauus peakuuii o THITy pearnpyonNx YaCcTHII
(HykneopwibHEIE W 3JNEKTPOQUIIBHBIE) W MPUHLIUIY
U3MEHEHHUs COCTaBa MOJeKyJbl. B3auMHOe BiusiHUE
aTOMOB B MOJEKyJaXx  OpraHH4eCKMX  BELIEeCTB.
WUnpykTuBHBIE 1M Me3oMepHbIl  3¢dexter.  [Ipasmio
MapkOBHUKOBA.

3HATh NOHATUS
VIJIEPOAHBIN CKEJIET,
-6QiKCHenue
eeuyecmea: MeTaH,
€ro NpUMEHEHUE,
Ymertne

-HA3b16aMb. ANKAHDI
MO0 «TPUBUATIBHOI»
WJIU MEXXIy HAPOJHOMN
HOMEHKJIAType
-onpeodeisims:
MPUHAJJIEKHOCTD
OpPraHUYEeCKUX
BELIECTB K KJlaccy
aJKaHOB

Xapakmepu3zoeams: ¢
TPOEHUE U
XUMHUYECKHE CBOMCTBA
METaHa U TaHa
00BACHAMY. 3aBUCHM
OCTh CBOWMCTB MeTaHa
U 3TaHa oT
X CcOCTaBa U
CTPOCHUS

YIUIEBOAOPO/bI

13

Ilpupoonsie ucmounuxu yieeooopodos. Hedptp u ee
NPOMBIIIIEHHAs niepepadboTka. PpakuUOHHAS TIEPErOHKa,
TePMUYECKUM U KaTaJIUTHYeCKUil kpekuHr. IIpuponnsrii
ras, €ro CcOCTaB H MPAKTUYECKOE HCIOJb30BAHUE.
Kamennbeii yrone. KokcoBaHMe KaMEHHOro yris.
IIpoucxoxxaenue MPUPOJHBIX HUCTOYHUKOB

3HaTh IOHATHS
crtocoOn! 0€30MacHOro
obpatneHus ¢
TOPIOYUMH U
TOKCUYHBIMH
BELECTBAMU




yraesonoponoB.  PudopmMuHr,  anmkunmupoBaHHE U
apoMaTHu3aIus He(TENPOAYKTOB. DKOJNOrHIeCKHe
aCmeKThl J00BMH, TepepadOTKH W UCTOJIb30BAHUS
MIOJIE3HBIX MCKOITAEMBIX.

YmeTnb

-00DACHAMD SBIICHUS,
NPOUCXOSIINE TIPU
nepepaboTke HePTH,
OLICHUBATh BIIUSIHHE
XUMHUYECKOTO
3arps;3HEHUsT He(PThIO
U He(hTenpOIy KTaMH
Ha COCTOSTHHE

OKpY Karollei cpenbl

-8bLHOIHANTD
XUMUYECKUU
IKCHEPUMEHM TIO
PacIiO3HaBAHUIO
HeTpeIeIbHBIX
yIJIEeBOAOPOAOB
14 Ankanwr. T'omonormueckuit psim u obmas Qopmyna | 3HATH HOHATHS
ankaHoB. CTpoeHHE MOJIEKYJIbl METaHa W JPYTHUX | YIJIEPOOHBIN CKEJeT;
ankaHoB. HMsomepus ankanoB. Pu3nuecKue CBOWCTBA | -6aXCHeUMmIUe
ankaHoB. AykaHbl B ipupone. IIpombliiieHHbIe CLIOCOOR | 6enjecmea: MeTas,
NOJTYYEHUS: KPEKMHT aJIKaHOB, (PPaKLMOHHAS MEPETrOHKA | €ro IPUMEHEHHE,
HedTu. JlabopatopHble CMOCOOBI TMOJNYYEHHUsS AaJKaHOB: | YMeETh
CHHTE3 Bropua, nexapOOKCUIIPOBaHNE COJIeH | ~-HA3b16AMb: ATTKAHBI
KapOOHOBBIX KHCJIOT, THAPOJIN3 KapOupa amrOMHHHA. | MO TPUBHAIBHOI»
Peakunn 3amernenus. ['OopeHne ankaHOB B PA3MYHBIX | MUTH MEXKTyHApOIHON
ycnoBusx.  TepMmuueckoe — pa3jioXKeHHE  AJKAHOB. | HOMEHKJIATYPE
Uzomepusanust  ankaHoB.  lIpuMeHeHHWe — ankaHOB. | -oupedensms:
MexaHu3M peaknuuHu paauKajJbHOIO 3aMEIICHHs, €ro | MPUHAIJICKHOCTb
craguu. IlpakTuyeckoe HCHONB30BAHME 3HAHUNW O | OPraHUYECKHUX
MexaHu3Me  (CBOOOOHO-pPAaTUKAIbHOM)  peakuuil B | BEMIECTB K KJIaccy
NpaBUIaX TEXHUKH Oe30macHOCTH B OBITY HW  Ha | aJKaHOB
TIPOHU3BOJCTBE. -
Xapakmepu3zoeams: ¢
TpOEHHEe U
XUMHUYECKHE CBONCTBA
MeTaHa 1 3TaHa
00bACHAMD: 3aBUCUM
OCTb CBOIWCTB M€TaHa
Y 3TaHa OT
UX COCTaBa U
CTPOEHUS
15 Ankenwst. Tomomormueckuii psim u obmas Qopmyna | 3HATH HOHATHS

ankeHoB. CTpoeHHE MOJEKyJbl 3TUJIEHa W JAPYTUX
aNnkeHoB.  M3omepust  aJKeHOB.  CTPYKTypHas U
npocTpaHcTBeHHas. HomeHknarypa wu  ¢usndeckue
CBOIiCTBa AJIKEHOB. [Tonyuenue STHJIEHOBBIX
yTJIEBOIOPOAOB U3 AJIKAHOB, FAJIOT€HAIKAHOB U CIIHPTOB.
INonsipusanus T-CBsI3U B MOJIEKYJIaX aJIKEHOB Ha IpUMepe
nporieHa. Ilonatne o6 uHnykTuBHOM (+/) 3ddekre Ha
npuMepe MOJIEKYJIbl MPOIeHa. Peakiun npucoeqnHeHus
(ranoreHNpOBaHKE, THAPOTATIOT€HUPOBAHNE, THAPATALIHS,

CTPOEHHE aJIKeHOB
(Hamu4ue TBOMHOMN
CBSI3N),
-6aIICHeH e
eeuecmeaa:

STUJICH, TIOJTUATHIIEH,
UX MPUMEHEHHE,
YmeTn

-HA3b18AMb. AJTKEHDI




ruapupoBaHue). Peakunu OKHCIEHHS M MOJMMEPHU3aIiu
ankeHoB. [IpumeHeHne ankeHOB HAa OCHOBE UX CBOMWCTB.
MexaHu3M peakLnH 3JIeKTPOPHIBHOTO MPUCOSTUHEHHS K
ankeHaMm. OKHCIIEHHE aJIKEHOB B «MATKUX» U «KECTKUX»
YCJIOBUSIX.

MO0 «TPUBUATIBHOI»
WJIU MEXIy HAPOJHOMN
HOMEHKJIATYPE;
-onpeodeisims:
MPUHAJJIEKHOCTD
BELIECTB K KJIaccy
aJKeHOB
-XAPAKmMepu306amn:
CTpOeHHE U
XUMHYECKHE CBOWCTBA
STUJICHA,
-00bACHAMY:
3aBUCHUMOCTb CBOWCTB
STUJIEHA OT €ro
COCTaBa U CTPOEHUs

16 Ankunpt. Tomonormueckmii psin  ankuHoB. OOmas | 3HaTh NOHATHS -
¢dopmyna. CTpoeHHEe MOJEKyJIbl aleTWICHA U JAPYTHX | CTPOCHHUE MOJEKYJIbI
AJIKMHOB. Uzomepust AJIKIHOB. Homenknatypa | auermneHa (Haniuane
alleTWICHOBBIX YIJIEBONOPONAOB. llodydeHne ajKUHOB: | TPOHHOM CBS3H);
METaHOBBIH W KapOWAHBIH crnocoObl. Dusmdeckue | -gaxcHeiuiue
CBOHCTBA AJIKMHOB. Peakuuu MPUCOSAUHEHUS. | 6eUieCmEa: aleTUIIEH,
raJJOreHUPOBaHUE, THUAPOraJIOTeHHUPOBAHUE, TUApATALMS | €ro IPUMEHEHHE,
(peakumst Kyueposa), ruapupoBanue. Tpumepusanus | Ymerb
anernieHa B OeHzon. IIpumenenne anknHoB. OKHUCICHUE | ~HA3bLBAMD:
anknHOB. OcoObIe CBOWCTBA TEPMHUHAIBHBIX AJTKUHOB. alleTUJICH 10

ME>KAy HApOIHOU
HOMEHKJIATYpE,
-XAPAKMEPUI0BAND
CTPOCHHUE U
XUMHUYECKHE CBONCTBA
alleTUJICHA,
-00bACHAMY:
3aBUCUMOCTb CBOICTB
aleTUJIeHa OT
CTPOEHUS

17 Aaxaduensvt. O6mas ¢popmyna amkagueHoB. CtpoeHue | 3HATH  MOHATHS -
Mojekys. H3oMepus M HOMEHKJATypa aJKaJWueHOB. | 6alicHeluiue
duznueckue CBOWMCTBA. B3aMMHOE pacroiokeHUe T- | éeujecmed u
CBsi3ell B MOJIEKyJlaX aJIKaAHEHOB. KyMYJIHIPOBAHHOE, | MAMEPUALDL: KAYUYK
COIpsDKEHHOE, M30aupoBaHHOe. OCOOEHHOCTH CTPOEHUS | U, MX MPUMEHEHHUE
COTPSDKEHHBIX AJIKAAHEHOB, UX IOJyuYeHHe. AHAJIOTHS B
XUMHYECKUX CBOHCTBAX AJKEHOB M  aJIKAIHEHOB.

INonumepuzanus aJIKaJIUEHOB. Harypanphblii 51
CHHTETHYECKUH Kaydyku. BynkaHuzammss kaydyka.
Pesuna. Pabotel C.B. Jlebenesa. OcobeHHOCTH peakuuii
NPUCOCAMHEHUS] K AaJKaAueHaM C CONPSIKEHHbIMU T-
CBSI3SIMH.
18 LHuxnoankanet. TloHsTHE O 1MKJIOANKaHAX W WX | 3HATH HOHITHUS

cBoiicTBax. [ omonormueckuii psing u obmas Qopmyna
nukinoankaHoB. Hanpsokenne tukna B Cs3Hg, CiHg m
CsHjo, xoupopmanmu CeHjp. M3oMepus 1UKIOATKaHOB

YIJIEPOAHBIN CKEJIET,
-6avIcHe e
geulecmed: MeTaH,




(Mo «yrmepomHOMy — CKeNeTy»,  yuc-,  mpamc-,
MEJKKJIaCCOBasl). XUMHYECKHE CBOMCTBA LHKJIOAJIKAHOB:

ropeHue, pasjoKeHWe, paauKajbHOE  3aMelleHHe,
momepuzaimsa. OcoOble  CBOWCTBA  HMKJIOMPOIIAHA,
UKJI00yTaHa.

€ro NMPUMEHEHUE;
YMmeTb

-HA3b16AMb. AJIKAHbI
MO «TPUBUATIBHOI
WJTU MEKIy HAPOIHOMN
HOMEHKJIAType
-Onpeoeisime:
MPUHAJICKHOCTD
OpPTraHUYECKUX
BEIIECTB K KJIacCy
aJIKAHOB
Xapakmepu3zoeams: ¢
TPOEHUE U
XUMHUYECKHE CBOMCTBA
MEeTaHa U DTaHa
00BACHAMY. 3aBUCHM
OCTb CBOWMCTB Me€TaHa

u STaHa oT
ux cocTaBa u
CTpOEHUsI
19 Apenst. benzon xak npencraBurenb apeHoB. CtpoeHne | 3HATH NOHATHS
MoJieKkyJibl Oen3ona. ConpsbkeHnue m-cBsizeil. Fi3oMepus U | CTpOSHHE MOJIEKY JIbI
HOMEHKJIaTypa apeHoB, WX TMoiydeHue. lomonoru | GeHsona;
Oenzoma. BimsHme OOKOBOHM IlemM Ha 3JIEKTPOHHYIO | YMeTh
IUIOTHOCTb ~ COTPSDKEHHOTO 7-00Jlaka B MOJIEKYJIAX | -XApaAKmMepu3o6ams.:
rOMOJIOTOB O€H30JIa Ha MpUMEpe TONyoJa. XUMHYECKUE | XHMUYECKHE CBOWCTBA
cBoiicTBa OeH3ona. Peaknum 3ameimeHusi ¢ ydactuem | OeH3ona
OeH3omna: rajJJoreHupoBaHue, HUTPOBaHUE u | -00vacuamo
ankunuposanue. [lpumenenne 6eH301a 1 ero roMOJIOTOB. | 3aBUCHMOCTD CBOHCTB
PanukanbHoe xjopupoBanue OenH3onma. MexaHu3Mm U | OeH30ma OT ero
yCJIOBUS MIPOBENEHUS peaxkuuu paZMKalbHOIO | COCTAaBa U CTPOEHUS
xJopupoBanus Oenzomna. Katanurnueckoe ruapupoBaHue
OeHzoma. MexaHuU3M  peakuuil  3JIEKTPOPUIBHOTO
3aMeLICHUs. TAJIOTEHUPOBAHUS 1 HUTPOBaHUs OeH30ya U
ero romosioroB. CpaBHEHHE PEAKIMOHHOHN CIIOCOOHOCTH
OeH3oma W TOJNyOJa B  pEAKIHMAX  3aMEINeHHsL.
Opuenrupyrouee nelictsue rpynmnsl atomoB CH;— B
peaxkLusaxX 3aMeLleHts] ¢ yuacTueM Tosyosa. OpueHTaHThbl
I u Il pona B peakuusax 3aMELIEHHs C Y4aCTUEM apEHOB.
Peakunn OOKOBBIX IeTeH aJIKIIIOEH30JI0B.
20 JladopaTopubie omnbiThl. 1. IlocTpoenue wmopeneit
MoJiekya1 ankaHoB. 2. CpaBHeHHE IUIOTHOCTH U
CMEIINBAEMOCTH BOABI U yrieBonopoaos. 3. [loctpoenue
MoJesiet MOeKyJ ankeHoB. 4. OOHapy KeHHe aJKEHOB B
Oensune. 5. IlomydeHue ameTuieHa M €ro peakuuu ¢
OpOMHOIi BOJIOH M pacTBOPOM MEpMAaHraHaTa KaJjusl.
21 IIpaxkTuyeckasn padora Nel «KavecTBeHHBIH cocTaB
YIJ1€BOJA0POA0B».
22 IIpaxkTHueckas padora Ne2. «¥YrJjieBoaopoabi».
23 KontpoabHas pa6ora Ne2 no reme «YraeBogopoab».




IIpoduiabHbliii ypoBeHb (68 uacos)

24 10 Tema 4. Ciuptbl u eHOJIBI 3HaATh NOHATUS
Cnupmut. CoctaB u knaccudukauus cnuptos. M3omepus | GyHKIHOHAIBHAS
CIIUPTOB (monokeHue UIPOKCUIIBHBIX rpymnr, | rpymnmna CupToB
ME’KKJIACCOBAsl, «YIJIEPOAHOro Cckenera»). Pusndeckue | -geufecmed: STaAHON,
CBOMCTBAa CNUPTOB, UX MOJy4deHHe. MexXMOoJeKyIsapHas | MHLEepPUH
BofOponHast  cBA3b.  (OCOOEGHHOCTHM  BJIEKTPOHHOrO | YMeTh
CTPOEHUSI MOJIEKYJ CHUPTOB. XUMHUYECKHE CBOWCTBA | -

CHHUPTOB, OOYCJOBJCHHbIE HAJIWYHEM B MOJIEKYJax | HA3b16AMb CTINPTHI
TUAPOKCWIIBHBIX — Tpynm:  oOpa3oBaHHE  aJIKOTOJISITOB, o
B3aUMOJelCcTBHE c rajJloreHOBOZIOPOJIaMH, | «TPUBUAJTIBHONY WU
MEXXMOJIEKY JIApHast u BHYTPUMOJIEKYJISIpHAs | MEXXIy HAapOAHOMN
neruaparanus, sTepupUKaALHS, OKHCJIEHHE U | HOMEHKJIATYPE;
nerunpupoBanne  cnuptoB. OCOOEHHOCTH  CBOWCTB | -onpedeiisimb
MHOTOAaTOMHBIX crnupToB. KauecTBeHHas peaklus Ha | MPUHAJJIEKHOCTD
MHOTOaTOMHBIE CHUPTHL. BakHellnne NpPeACTaBUTENIHN | BEIIECTB K KIIacCy
cnupToB. DPU3HOJOrHMYECKOE JEHCTBHE METAHOJA U | CHUPTOB
3TaHONA. AJKOrojm3M, ero nociencreus. [IpodunakTika | -xapaxkmepuszosams
aJIKOrOJIN3Ma. CTpOeHHE U
XUMHUYECKHE CBONCTBA
CIIUPTOB
-00bsACHAMD
3aBUCUMOCTb CBOICTB
CIIUPTOB OT UX
COCTaBa U CTPOEHMUS,
-8bLHOIHANTD
XUMUYECKU
IKCHEPUMEHM TIO
pacro3HaBaHUIO
MHOTOTOMHBIX
CIIUPTOB

25 ®enonpt. Denon, ero (¢usnyUeckwe CBOICTBA U | 3HATh MOHATHUSA -
nojiyueHue. XuMHYeCKUe CBONCTBA (heHoa Kak (PyHKIHs | Oe30macHOro
ero crpoenusi. Kucnornsle cBoiicTBa. B3anmHoe BiusiHue | oOpatieHus ¢
aTOMOB M IPyII B MOJIEKYJIaX OPraHUYECKHX BEIIECTB Ha | (PEHOJIOM;
npumepe ¢enona. [lonukonnmencanust (eHoMa ¢ | -AJIs OLEHKU BIIUSTHUS
dopmanpaerunom. KadecTBeHHast peakuuss Ha (eHON. | (eHOoa HAa OPraHu3M
[Mpumenenne ¢enonma. Knaccudukauus  GeHONOB. | Y€l U Ap.)KUBBIE
CpaBHeHHE KHCJIOTHBIX CBOWMCTB BELIECTB, COAEP KAILIUX | OPraHU3MBI
TUIPOKCUIIbHYIO TPYMIY: BOABI, OJHO- U MHOTOaTOMHBIX
crupToB, (¢eHona. DNeKTpoQHUIbHOE 3aMEIlIeHHe B
OeHzonbHOM  KoJble.  IIpuMeHeHHe  MPOU3BOAHBIX
¢eHomna.

26 Pacyernble 3aga4u. Beranucinenus no TepMOXUMHYECKUM
yYPaBHEHUSIM.

27 HemoncTpauun. Pusnyeckue CBOWCTBA  HTAHOIA,

nporanona-1 u Gyranona-1. Ilapocrep:kHeBbIE MOAENH
MOJIEKYJl HM30MEPOB C MOJEKYJSIPHBIMUA (popMyTaMu
C:HsO u C4H;;O. KonnuecrBeHHOE BBITECHEHUE
BozlopoAa u3 cnupra HatpueM. CpaBHeHUE peakuuil
TOPEeHMUsI 5TUIIOBOTO U MPONUJIOBOro cnuptoB. CpaBHEHUE




CKOpPOCTEH  B3aMMOACWCTBUSI HATPUS C  OHTAHOJIOM,
NpOMmaHoNoM-2, TaunepuHoM. llomyderme mpocToro
s¢upa. [onyuenue cnoxuoro >¢upa. [logyyeHue sTeHa
u3 ostaHona. PactBopumocTe (QeHonma B BOome TmpHU
OObIMHON U TOBBIIEHHOW TeMIepaType. BoITecHeHue
¢deHona u3 ¢QeHonmATAa HATPUS YrOJBHOW KHCIOTOM.
Peakuus ¢enona ¢ xmopumom xenesa (III). Peaxims
dbeHona ¢ hopmanbaeruaoMm.

28 1 JlabopaTopubie omnbiThl. 6. IlocTpoeHue wmoneneit
MOJIEKYJ] HM30MEpPHBIX CHUPTOB. 7. PacTBOpUMOCTB
CIIUPTOB C Pa3JIMYHBIM YHCJIOM aTOMOB YTJIEpOAa B BOJE.
8. PacTBOPUMOCTD MHOTOaTOMHBIX CIUPTOB B BOze. 9.
B3aumonericteue MHOTI'0aTOMHBIX CIIUPTOB c
rugpokcunom menu (1I). 10. B3aumopeiicTBue BOJHOTO
pactBopa peHosa ¢ OpOMHOI BOIOM.
29 1 IpakTuueckas padora Ne3. «Cnupthl H (PeHOJbI».
30 8 Tema 5. Anbaeruapl. KeTonbi 3HATh NOHATUS
CtpoeHne MOJIEKYJl albAETHAOB U KETOHOB, UX | (pyHKIMOHAIbHAsS
u3oMepust U HOMeHkyatypa. OcoOEHHOCTH CTPOEHMS | PYIIa albAeTHIOB
KapOOHUJIBHOH  TPYMIIBL ®dusnueckue  CBONCTBA | YMeThb
dopmanpaeruna u  ero romonoroB.  OTaenbHBIC | -HA3blIEAMD
NpPEICTaBUTENN aJbJEerM0B U KETOHOB. XHMHYECKHUE | ajbJerubl 1o
CBOWCTBA AaJbAETUAOB, OOYCIOBJICHHbIE HAIUYHUEM B | KTPUBHAIBHON» WIH
MOJIEKYJIE KapOOHUIIBHOHN CPYIIIBI aTOMOB | MEKAyHapOIHOU
(rumpupoBaHHME, OKHCICHME aMMHAaYHBIMH pPAacTBOPAMH | HOMEHKJIATYPE;
okcupga cepedpa u rugpokcuna mean (11)). Kauecrsenneie | -onpedeiamo
peakuuu Ha anpiaerunapl. Peakuus MNOJUKOHAEHCALUU | MPUHAIIEKHOCTD
dopmanbaeruna ¢ ¢peHosoMm. OCOOEHHOCTH CTPOEHHS U | BELIECTB K KJIacCy
XUMUYECKUX  CBOWCTB  KeTOHOB.  HykjeodwibHOE | allbAeruaoB
NPUCOCANMHEHHE K  KAapOOHWIBHBIM  COEAMHEHHSIM. | -XapaKTepH30BaTh
[IpucoennHeHne IMAHOBOAOPOAA U THUAPOCYJIbGUTA | CTPOCHHE U
HaTpus. B3auMHOe BIHsSHHE aTOMOB B MOJIEKyJaX. | XUMUUYECKHE CBONCTBA
l'anorernpoBaHue anbIeruoB M KETOHOB MO HOHHOMY | popmanbaernna u
MexaHu3My Ha cBeTy. KauecTBeHHas peakiuss Ha | aleTanbIerunaa
METHJIKETOHBI. -00bSICHATH
HemoncTpauuu. Illapoctep:kHeBblE MOIENH MOJIEKYJ | 3aBUCUMOCTD CBOWCTB
anberuioB M H30MEPHBIX UM KeTOHOB. OKHCIEHHuE | ajbJeruioB OT
OeHzanprernga Ha Bo3ayxe. Peakums «cepeOpsTHOTO | cocTaBa M CTPOCHHUS
3epkanay. OKuCIeHHE albAerufioB TMAPOKCUIOM MEAU | -6bLNOJIHAMb
(1II). XUMUYECKUIL
IKCHepUuMenm 1o
pacro3HaBaHUIO
aJbJIeruJ1I0B
31 1 JladopaTopubie ombiThl. 11. IlocTpoenmne wMopeneit
MOJIEKYJ] H30MEpPHBIX QJIbJErMAOB M KETOHOB. 12.
Peakunsi «cepebpsiHoro 3epkanay. 13. Oxucnenue
anprerunoB ruapokcuaom menu (II). 14, Oxucnenue
OeH3abIernaa KUCJIOPOIOM BO3AyXa.
32 1 IIpaxkTHueckas padora Ned. «AJibaeruabl H KETOHbD).
33 1 Kontposbnas pabdora Ne3no Tteme «CnMpThl.
AJIbAeruabl H KETOHbI».
34 12 | Tema 6. KapOoHOBbIe KHCJOTbI, CJI0KHbIe 3¢upbl H | 3HaTh NOHATHUS




JKHPBI

Kapéonoewie kuciomet. CtpoeHne MoseKy1 KapOOHOBBIX
KUCJIOT W KapOokcuipHOH rpymmbl. Knaccupukaums u
HOMEHKJIaTypa KapOOHOBBIX  KHUCIOT. ®Pusndeckue
CBOHCTBa KapOOHOBBIX KHUCJIOT M WX 3aBHCUMOCTH OT
cTpoeHust Monekysn. KapOoHOBBIE KUCIOTHI B IPUpPOAE.
buonornveckas ponp kapOOHOBBIX kHcioT. OOmue
CBOWCTBA HEOPTaHUYECKUX W OPraHUYECKHX KHCIIOT
(B3auMoOpeicTBHE C MeTaJUlaMH, OKCHIAMH METaJlIOB,
OCHOBAHHUSIMH, COJSIMH). BIusiHHE yIJI€eBOIOPOIHOTO
panukaia Ha CHJy KapOOHOBOWM KHCJOTHL. Peakius
STepuUKALINH, YCIOBHS €€ IMPOBEACHUS. XHUMHUYECKUE
CBOWCTBA  HEMpenejbHbIX  KapOOHOBBIX  KHCIOT,
OOyCJIOBJICHHbIE HAJIUYMEM T-CBS3H B  MOJEKYJIE.
Peakuun 35meKkTpOUIBHOTO 3aMEIEHHsT C y4acTHeM
OEH30HHON KUCIIOTBL

Cnooscnvte  spupsr.  CtpoeHue CIOXHBIX  3(UPOB.
Hzomepust CIOKHBIX 3(HUPOB (KYTIEPOTHOTO CKENeTay U
MekkjaccoBasi). HomeHkmatypa ClIOXHBIX — 3(HPOB.
O6paruMocTh  peakuuu  STepUPUKALUHN, THAPOJIU3
cIOXHBIX 3¢pupoB. PaBHOBecHe peakumu 3tepuduxanuu
— ruaponusa; (GaxkTophl, BIMSIOLINE Ha Hero. Pemenue
pacyeTHhIX 3a7a4y Ha ONPEACNICHHE BBbIXOJA INPOAYKTa
peakimu (B %) OT TEOpPETHYECKH BO3MOXKHOTO,
yCTaHOBIIeHHEe (OPMyJIBI U CTPOEHHS BELIECTBA I10
NPOIYKTaM €ro cropanust (WM THAPOIIN3A).

AKupwr. Kupel — cnoxsele >Qupel TIAHOEPUHA |
kapOoHOBBIX KuCiHOT. CocTaB M CTPOEHHE JKHPOB.
Homenknarypa u xinaccudukarus sxupos. Macna. YKuper
B npupoze. buonormueckue ¢pynkuun xxupos. CBoiicTBa
xupoB.  OMBUIEHHE  JKUPOB, TOJy4YeHHE  MbLIA.
OOpsicHeHHe MOWIIUX CBOHCTB MbUIA. | MapupoBaHHe
KUAKUX  okupoB.  Maprapun. Ilonstue o CMC.
ObmpsicHenne wmorommx cBodctB Mbula U CMC (B
CPaBHEHHH).

JeMOHCTPALIUH. 3HaKOMCTBO c busnaeckumMu
CBOWCTBAMH  HEKOTOPBIX KapOOHOBBIX KHCJIOT:
MYypPaBbUHOM, YKCYCHOH, MPOMHOHOBOM, MAaCsHOH,
LIABEJICBOM, JIMMOHHOHM, OJIEMHOBOW, CTE€apUHOBOM,
OenzoitHol. Bosronka Oen3oiiHoN KuciaoTel. OTHOIIEHHE
pa3auuHBIX KapOOHOBBIX KHCIOT K Boae. CpaBHeHUe
KHCJIOTHOCTH CPEIbl BOAHBIX PAaCTBOPOB MypPaBbUHOHN U
YKCYCHOH KHMCJIOT OAMHAKOBOM MoussipHOCTU. Ilonyuenue
NPUATHO TAXHYINEro CiokHoro s¢upa. OTHOmEHHE K
OpoMHOI BOZE M pacTBOPY IEPMaHraHaTa Kajus
NpefenbHOl M HEMpeneNbHOW KapOOHOBBIX — KHCIIOT.
[TapocTep:kHEBBIE MOJENN MOJEKYJ CIOXKHBIX 3(QUPOB H
U30MEPHBIX MM KapOOHOBbIX KuCIOT. OTHOIEHHE
CJIMBOYHOTO, TOJACOJHEYHOr0 M MAIIWHHOTO Macja K
BOJIHBIM PacTBOpaM OpoMa M IepMaHraHaTa Kajusl.

(byHKIHOHAIbHAS
rpyrmmna KapOOHOBBIX
KHCJIOT, COCTaB MbLJIa
Ymertne

-HA3b16aMD
YKCYCHYIO

KUCJIOTY IO

MEKIY HApOAHOU
HOMEHKJIAType
-onpeodeisimo
MPUHAJIEKHOCTD
BELIECTB K KJIaccy
KapOOHOBBIX KHCIIOT
-XaApaKmepu30eams
CTpOCHHE U
XUMHYECKHE CBOWCTBA
YKCYCHOH KHCJIOTBI
-00bSICHATH
3aBUCHMOCTb CBOWCTB
YKCYCHOH KHCJIOTBI OT
COCTaBa U CTPOCHUS
-8bIHOJIHAMD
XuUMu4ecKkuii
IKCHEPUMEHM TIO
pacro3HaBaHUIO
KapOOHOBBIX KHCIIOT
-HA3b16aMD

CJIOJKHBIE 3(pHpBI TIO
«TPUBUAIBHOW» WUJIN
ME>KAy HApOIHOU
HOMEHKJIAType
-onpeodeisimo
NPUHAJIEKHOCTD
BELIECTB K KJlaccy
CJIOJKHBIX 3(UpOB
-onpeodeisimo
NPUHAJIEKHOCTD
BELIECTB K KJ1accy
JKHPOB
-XaApaKmepu306amo
CTPOCHHUE U
XUMHYECKHE CBOWCTBA
JKHPOB

35

JladopaTopubie ombiThl. 15, IlocTpoeHune wMopenei
MOJIEKYJT M30MEPHBIX KapOOHOBBIX KHUCJIOT H CJIOMXHBIX




s¢upoB. 16. CpaBHEeHUE CHIIbI YKCYCHOH M COJISTHOM
KUCJIOT B peakuusax ¢ UuHKoM. 17. CpaBHeHue
PacTBOPUMOCTH B BOJE KapOOHOBBIX KHUCJIOT U UX COJEH.
18. BzanmopneiicTBrie KapOOHOBBIX KHCIIOT ¢ OCHOBHBIMU
OKCHJAMH, OCHOBaHHAMH, aM(POTEPHBIMUA THIPOKCHUAAMU
u comamu. 19. PacTBOpUMOCTE KUPOB B BOAE H
OPraHUYeCKHUX PACTBOPUTEJISIX.

36 IpakTuueckas padora NeS «Kap6oHoBbIE KHCJOTHI»
37 IIpaxTuyeckasn padora Ne6. PacniosHaBaHue 00pa3uoB
CJHBOYHOI0 MAacJja H MaprapuHa.
38 Kontposnbnass padora Ned mo Teme: «KapOoHoBbie
kucJa0Thl. Cioxubie 3¢upsbl. Kupbn»
39 Tema 7. Yriaepoabl 3HATH DOHSITHS

MoHo-, au- u nonucaxapunbl. IIpencrasurenu kaxxaou
TPYTIIIBL

buonoruueckast ponb yriesofos. X 3HaueHue B KU3HU
4eJoBeKa U O0IIecTBa.

Momnocaxapuos. 1'nroxo3a, ee (¢Pu3NUECKUe CBOICTBA.
Crtpoenue monekynbl. PaBHOBecHs B pacTBOpE IIIOKO3bI.
3aBUCUMOCTh ~XHMHUYECKHUX CBOMICTB  TIJIIOKO3bl  OT
CTPOEHUs1 MOJIEKyJibl. B3aumonencTsue ¢ THAPOKCHUAOM
menu (II) mpu KOMHATHOH Temmepatype U HarpeBaHUH,
sTepupuKaLMs, peakuuss «cepeOpsHOro  3epkajiay,
TUIPUPOBAHUE. Peaxiun OposkeHHst TJIFOKO3BI
CIIUPTOBOrO, MOJIOUHOKHCHIOro. I'noko3a B npupone.
buonornueckass ponap rmOKO3bl. IIpuMeHEHHE TIFOKO3BI
Ha OCHOBE €€ CBOHCTB. PPyKTO3a KaK U30MEP MIIFOKO3BI.
CpaBHeHHE CTpOEHHUs] MOJIEKYJ U XMMHYECKHUX CBOICTB
IIOKO3bl U (ppykTo3bl. PpykTo3a B THpUpPOAE H €€
OuosoruecKas poJb.

Hucaxapuowt. CrtpoeHnue JUCAXapUIOB.
Boccranasnusaroniue u HEBOCCTAHABIINBAIOLI1E
nucaxapunbl. Caxaposa, 1akTo3a, MajbT03a, UX CTPOCHUE
u Ouojormdeckas pojdb. luaponus nucaxapwios.
IIpompbllsieHHOE MOJIy4YeHHe caxapo3bl U3 MPUPOIHOIO
CBIPbSI.

Tonucaxapuos. Kpaxman u neunosao3a (CpaBHUTENbHAS
XapaKTEPUCTHKA: CTPOEHHE, CBOICTBa, OHOJOrHYecKas
pOJB). dusnueckue  CBOMCTBA  IOJHCAXAPUIOB.
XUMUYECKUe CBOWCTBA noaucaxapuaos. ['maponus
nojucaxapunoB. KauecTBeHHas peakuus Ha Kpaxmall.
[Tonucaxapunael B mpupone, UX OHOJIOrUYecKas PpOJib.
IIpumenenue MOJINCaXapuioB. ITonsitue 00
HCKYCCTBEHHBIX BOJIOKHaX. B3aumMozeiicTBue LeN0I03b!
C HEOPraHWYEeCKMMU M KapOOHOBBIMH KHCJIOTAMH —
00paszoBaHUE CIOXKHBIX 3(PHPOB.

HMemoncrpauuu. O6pasie! yIIeBOAOB U U3AETUI U3 HUX.
Bsaumopnetictue caxapos3el ¢ ruapokcunoMm meam (II).
ITonydenue caxapaTta KajablLUs U BbIAEJIEHHE CaXapo3bl U3
pacTBOopa caxapara Kamblms. Peakumsa «cepeOpsHOTO
3epKajga» s TIOKO3bL B3auMmopneicTshe INIOKO3BI €
bykcuHCEpHUCTONH KHCJIOTOH. OTHOIIEHHE PpacTBOPOB

BasKHeHIIe
VIJIEBOABL TIIHOKO34,
caxaposa, Kpaxmal,
KJIeT4aTKa

Ymethb

-00bACHAMD
XUMHYECKHUE
SIBJICHUS,
MIPOUCXOSIIHE C
YIJI€BOAAMU B
MpUpOIEe
-8bIHOJIHAMb
Xumuueckuil
IKCREPUMEHH TIO
Pacro3HaBaHUIO
Kpaxmaja
-XaAPAKMepu306amp:
XUMHUYECKHE CBOMCTBA
TITIOKO3BI
-00bACHAMD
3aBUCUMOCTEL CBOMCTB
IJII0KO3BI OT COCTaBa U
CTPOEHUSA
-8bLHOJIHAMb
Xumuueckuil
IKCREPUMEHH TIO
Pacro3HaBaHUIO
TIIOKO3BI




caxapo3bl U MaJIbTO3BI (JIAKTO3BI) K TuApokcuny menu (1I)
npu HarpeBaHuu. O3HakOMIIeHHE C (U3UIECKUMHU
CBOWCTBAMHM LEJUTIOJIO3bI M Kpaxmana. HaOyxaxue
LEeJUII0N03bl U KpaxMajia B Boge. IlomyueHue HuTpara
LIEJJTIOJIO3bL

40

JladopaTtopubie ombiThl. 20. O3HakKOMJieHHE C
dusnaeckuMu CBOMCTBaMH [JIFOKO3BL. 21.
BsaumopeiicTeue rimoko3sl ¢ ruapokcuaom Menu (11) mpu
OOBIYHBIX ~ VCJIOBUSIX W TPU  HarpeBaHud.  22.
B3anmopelicTBue TIFOKO3bI M Caxapo3bl ¢ aMMHUAYHBIM
pactBopoM okcuna cepebpa. 23. KuCIOTHBIA rHapOIU3
caxaposbl. 24. KadecTBeHHass peakuus Ha kpaxmai. 25.
3HaKOMCTBO C KOJIJIEKI[HEH BOJOKOH.

41

IIpakTuyeckasn padora Ne7 «¥YrJaesoabi»
(Pacno3HaBaHHe PACTBOPOB IJIIOKO3bI M IJIMLIIEPHHA)

42

10

Tema 8. AzoTcoaep:kamue OpraHu4YecKHe COeTUHEHUS
Amunpt. CoctaB u crpoeHne amuHOB. Knaccudukanus,
U30MepUss U HOMEHKJaTypa aMuHOB. Anunpatudyeckue
amuHbl. AHwinH. [lomydeHne aMUHOB: aJKUJIUPOBAHUE
aMMHaKa, BOCCTAHOBJIEHHE HUTPOCOCIUHEHUH (peaxiusi
3uanHa). OU3NYECKUe CBOWCTBA AMUHOB. XHMHUYECKUE
CBOWCTBA AaMHHOB. B3aUMOAEHCTBHE C BOAOH H
kucioramu. l'omosornueckuii  psig apoOMaTHYECKUX
aMUHOB. AJNKWIMPOBAHUE U AIWJIUPOBAHUE aMHUHOB.
B3auMHOe BiMsHHE aTOMOB B MOJIEKYJIaX Ha IpuUMepe
aMMHuaka, amupaTH4YeCKuX ¢ apOMATHYECKHX aMHHOB.
IIpumenenune aMuHOB.

Amunoxuciomst u enxu. CocTaB U CTPOSCHHE MOJEKYJT

AMUHOKHCJIOT. Hzomepus AMHUHOKHCIIOT.
JIBOWICTBEHHOCTD KHCJIOTHO-OCHOBHBIX CBOWCTB
AMHHOKHCJIOT U €€ TMpUYuHBL  B3aumopeicTsue
aMHUHOKHCJIOT C  OCHOBaHMsSIMH.  B3auMopencTBue

AMHHOKHCJIOT C KHCJIOTaMH, O0Opa3oBaHHE CJIOXKHBIX
s¢upoB. OOpazoBaHHE BHYTPUMOJIEKYJISIPHBIX —COJIEH
(bumonsipHoro  woHa). Peaknms  TOJUKOHAECHCALUU
aMUHOKHUCIIOT. CHHTETUYECKHE BOJOKHA (KaIrpoOH, HAHT
u 1p.). buonornyeckast ponb amuHOKHCHOT. [IprMeHerne
AMHHOKHCIIOT.

Benku kak mnpupomHeie Ouononmmepsl. llenmTunHas
rpyIma aToMoB M mentuaHas cBsi3b. Ilentuael benkm.
[TepBuuHast, BTOpUYHAS U TPETUYHAST CTPYKTYPbI OEIKOB.
XumMudeckue CBOICTBa OENIKOB. TOpEHUE, ASHATYpalws,
TUIPOJINS, KaueCTBEHHbIE (uBeTHBIE) peaxkuu.
buonornueckne ¢ynkumn OenkoB. 3HaUeHHE OENKOB.
UerBepTuuHas CTPYKTypa O€NKOB Kak arperas
OenkoBbIx W HeOenkoBbIX Moyekyd —[mobanbhas
npobiema OETKOBOTO TOJIOAHUS M Y TH €€ PELICHHUS.
Hyxneunoevie kuciompr. OOmMUA 1MIaH CTPOCHUS
HyKJeoTunoB.  lloHATHE O  NHMPUMHOMHOBBIX U
NyPUHOBBIX OCHOBaHWsX. llepBuunas, BTOpUYHAs U
TpeTudHasi cTpykTypel Mosekyssl JJHK. buonornueckas
ponb JIHK wu PHK. T'eHHas wuHXeHepus H

3HaTh MOHATHS
-onpeodeisimo
MPUHAJICKHOCTD
BEILECTB K KJIacCy
aMUHOB

-HA3b16AMb
aMUHOKHUCJIOTEHI I10
«TPUBUAJIBHOW» WUJIN
ME>KAy HApOIHOU
HOMEHKJIAType
-onpeoeiimo
MPUHAJICKHOCTh
BEIIECTB K

KJIACCY AaMHHOKHUCJIOT
- XApaKmepu3oeanty
CTpPOCHHUE U
XUMHYECKHEe CBOMCTBA
aMUHOKHUCJIOT
-XAPAKMepu306anty
CTpPOCHHUE U
XUMHYECKHEe CBOMCTBA
OenKoB

-8bINOSIHAMb
Xumuueckuil
IKCHEPUMEHM TIO
Pacro3HaBaHUIO
OenKoB




ounorexHonorusa. TpaHcreHHble (OPMBI KHUBOTHBIX U
pacTeHuil.

HemoHcTpauuu. PU3MYECKUE CBOMCTBA METHJIAMHUHA.
I'openne wmertunamuna. BzauMonelcTBue aHWIWHA U
MeTHUJIaMHUHA C BOJOH U kuciaotamu. OTHOIeHue OeH3ona
U aHWwIMHA K OpomHO# Bome. OkpaminBaHHE TKaHEH

AHUJIMHOBBIMU KpPacUTEJISIMU. OO0Hapy xeHue
(YHKIMOHANBHBIX TPYyNI B MOJIEKYJIaX AMHHOKHCIOT.
Heinrpanuzauus LIEJIOYH AMHUHOKHCJIOTOM.

Heitrpanusauysi KMCIOTEI aMUHOKUCIOTON. PacTBOpeHue
u  ocaxnenue  OenmkoB.  JleHatypauusi  OeNKOB.
KauectBeHHble peakiun Ha Oenku. Mojenu MOJIEKYJIbI
JHK u pasmuuneix BumoB Mosekysn PHK. OOGpasuer
NPONYKTOB NMUTAHHS M3 TPAHCTEHHBIX (POPM pacTeHHUN U
JKUBOTHBIX; JIEKapCTB U IpPEenapaToB, U3TOTOBJEHHBIX C
MIOMOLIBIO T€HHOM MHXKEHEPUH.
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JladopaTopubie omnbiThl. 26. IlocTpoeHune wMopenei
MOJIEKYJI M30MEpPHBIX aMuHOB. 27. (CMemHnBaeMOCThb
aHwiMHa ¢ Bogou. 28. OOpasoBaHue COJiel aMUHOB C
kucioramu. 29. KayecTBeHHbIE peakIiy Ha OeNKH.
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IIpakTuyeckasn padora Ne§., «AMMUHBI,
AMHHOKHCJIOTHD)

45

IIpaxkTuyeckas padora Ne9. « beaku: cpoiictBa m
KAYeCTBEHHbIE PeaKIIHH»

46

[paktuueckas padora Nel0. «UnenTudukanus
OpPraHH4YeCKHX COeTUHEHHI»

47

[paxkTuueckas padora Nell. /leiicrBue ¢gepmMeHTOB HA
pa3juyYHbIe BellecTBA.

48

KonTtposbHas padora NeS no teme «A3oTcoaepxkamue
COCAHUHCHU D).
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Tema 9. bnoorn4ecku aKTHBHbIE BEIECTBA
Bumamumnwt. onsitre o Butamunax. Mx kimaccudukarms
u obosHauenne. Hopmel moTpeOieHHsT BUTAMHHOB.
BopopactBopumbie (Ha mpumepe BuramMuHa C) H
JKHPOpPACTBOpUMBIE (Ha TpuUMepe BUTAMHHOB A u D)
ButamMuHbl. [loHsiTe 00 aBUTAaMWHO3aX, THUIEP- U
rUnoBUTaMuHO3ax.  IIpodunakTuka  aBUTAMHHO3OB.
OtnenbHele NPEACTAaBUTENN BOJIOPACTBOPHUMBIX
ButamuHOB (C, PP, rpymmer B) u skupopacTBOpHMBIX
BuTamMuHOB (A, D, E). Ux Ononoruueckas posb.
Oepmenmupr.  IlonsTme o QepMmeHTax Kak o
OMONIOTMYECKUX ~ KaTajgu3aropax OENKOBOH MPUPOJIBL
3Hauenne B OWoOJNOrMM U TPUMEHEHHE B
NPOMBIIIIJIEHHOCTH. Knaccupuxanms ¢bepmeHTOB.
OcobeHHOCTH  CTPOEHHST W CBOWCTB  (PEPMEHTOB:
CENIEKTUBHOCTD U 3(p(EeKTUBHOCTb.  3aBHCUMOCTH
akTUBHOCTH (epmeHTa OT Temmeparypsl U pH cpensL
OcobeHHOCTH CTpPOEHHsT W CBOMCTB B CPaBHEHHUH C
HEOPraHMYECKUMH KaTaJIU3aTOPaMH.

T'opmonwt. TlonAaTHe O TOPMOHaX Kak OHOJOTHYECKH
aKTUBHBIX BEILIECTBAX, BBIMOJHIIOIIUX SHIOKPUHHYIO
PEryJSILHIO JKU3HENIESATEIbHOCTH OPTaHHU3MOB.

3HaTh [IOHSITHUSA
HCIIOJIb30BaTh
MPHOOPETEHHbBIE
3HAHMSI U YMEHHS JJIst
0e30I1acHOro
obpareHus C
TOKCUYHBIMU
BEIIIECTBAMH




Knaccudukaumss TOpMOHOB: CTEPOMABI, TMPOU3BOAHBIE
AMHUHOKHCJIOT, TOJUNENTUAHbIE W O€JKOBble TOPMOHBI.
OTnenpHble TNpeACTAaBUTENM TOPMOHOB.  3CTPaiUoI,
TECTOCTEPOH, UHCYJIMH, aJPECHAJIVH.

Jexapcmea. Ionsitne 0 JeKapcTBax KaK
XUMHOTEPANeBTUIECKIX IpernaparTax. [ pyImsl JeKapCcTB:
cyab(pamMubl (ctpenrounn), AHTUOMOTHKHU

(meHuuwuUMH),  acnupuH.  be3somacHele  crocoOwBI
npuMeHeHus,  JiekapcTBeHHble  opmbl.  Kpartkme
HUCTOPUYECKHE CBEEHUS O BO3HUKHOBEHUHU U Pa3BUTUHU
XUMHOTEpanuu. MexaHu3mM  JIeHCTBUs  HEKOTOPBIX
JIEKapCTBEHHBIX  IPENapaToB, CTPOEHUE  MOJIEKYJ,
MPOTHO3UPOBAHUE  CBOWCTB HAa  OCHOBE  aHaIW3a
XUMHYECKOTO CTPOEHHUSI. AHTHOMOTHKH, ux
KJIaccupuKamust IO CTPOCHUIO, THIy M CIEKTPY
neiicteusi. lucOakrepros. HapkoTHku, HApKOMaHUA U €e
npodraKkTHKa.
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Jemoncrpanuu. OOpas3ibl BUTAMHHHBIX IIPETApPaTOB.
[Monusutamunel. Umoctpanun gororpaduii KUBOTHBIX
C pasnuuHbIMH (opMamMu aBUTaMHHO30B. CpaBHEHHE
ckopoctu pasnoxenns H,O, mon neiictBuem Qepmenra
(katamaspl) U HeopraHmdyeckux katanmuzatopo (KI,
FeCl;, MnO,). Ilmakar wiu  KojorpamMma ¢
U300paKEHNEM  CTPYKTYPHBIX  (OPMyJ  3CTpaguona,
TECTOCTEPOHA, aZipeHaNnHa. Bzaumoneiicteue
anpeHamuna ¢ pacrBopoMm FeCls. benxosasi mpupona
uHCyJIMHA (LBETHBbIe peakunu Ha Oenku). [lmakaTel uiu
KOZIOTpaMMbl ¢ (opMyJaMH amuna CyJb(haHUIOBON
KUCJIOTEI, auruapodoIneBoi 51 JIO’KHOU
auruapod oNueBon KHCJIOT, OCeH3WINEeHNLIMILIIHA,
TETPALMKJINHA, lIeOTaKCUMa, ACITUPHHA.

S1

JlaGopaTopHbie onbiThl. 30. OOHapykeHHe BUTAaMUHA A
B pacturenbHOM Macie. 31. OOHapyskeHue suramuHa C B
sOnmounom coke. 32. OOHapyxeHue uTtamMuHa D B
JKENITKE KyPHHOro siina. 33. depMeHTaTUBHBIN FHAPOIN3
Kpaxmaja Inox neuWcrsueM amwiaasbl. 34. Pasznoxenue
MEePOKCHAAa BOAOPONA MOA OEWCTBHMEM KaTajasbl 35.
JlelicTBue neruaporeHasbl Ha METUJICHOBBIM CHHUM. 36.
HcnbiTanne pacTBOPUMOCTH aJpeHaliHa B BOAE U
comstHOH kmciote. 37. OOHapykeHHE aclupuHa B
TOTOBOM JIGKapCTBEHHOUW (opMme (peakumeid THAPOJIHI3a
WJIM LIBETHOU peakuueii ¢ cynbdarom depuus).




