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IHosicHUTEIBLHAA 3aAIIMCKA
(DC,IIGpaJILHLIﬁ FOCY,HapCTBCHHBIfI 06paSOBaT€HLHBIﬁ CTaHI[apT 06I[I€PO O6pa3OBaHI/IH, d TAKXKC€ OCHOBHBIC UJICU U ITOJIOXKCHUA

[Iporpammsbl pa3BUTHS U (POPMUPOBAHMS YHUBEPCAIBHBIX Y4€OHBIX NEHCTBUN JUIsl cpefaHero (MoJHOro) odiiero oopa3oBaHUs
COCTaBJISIFOT OCHOBY IpejyiaraeMoi pabodeii mporpaMmel.

Orta mporpaMma JIOTHYECKH MPOIOIDKAET MPOrpaMMbl JUIsl Ha4aJIbHOTO OOIIEro M OCHOBHOTO OOIIEro oOpa3oBaHUS B
00JacTH pa3BUTHS BCEX OCHOBHBIX BHJIOB JEATEILHOCTH OOy4YaeMbIX, MpeICTaBIeHHbIX B HUX. OHa cocTaBieHa C Y4ETOM
0COOEHHOCTEH, KOTOphIe OOYCIIOBJICHBI, B MEPBYIO O4Y€Pelb, MPEAMETHBIM COJEP)KAaHHUEM U TICUXOJIOTHYECKUMU BO3PACTHBIMU
0COOEHHOCTSIMU 00y4YaeMBbIX.

[lo3HaBarenbHasi NEATENHFHOCTh MPU M3YUYCHHHM Kypca XMMHUHU Ha 0a30BOM YPOBHE WIPAET BEAYIIYIO pOJib B Pa3BUTHHU
OCHOBHBIX BHJIOB YYEOHOW MESITEIbHOCTH CTapIIEKIACCHUKOB: BIAJETh METOJAaMH HAyYHOTO TO3HAHWS, TMOJHO W TOYHO

BBIPA)KaTh CBOWM MBICIIH, XapaKTEepPU30BaTh, OOBICHATH, KIACCU(UIIMPOBATH XUMUYECKHE OOBEKTHI, paboTaTh B TPYIIIE,



apryMEeHTHPOBATh CBOIO TOUKY 3PEHUs, HAXOJAUTh, UCIIOJIb30BATh PA3IMUYHbIE HCTOYHUKHU MH(OPMAIIMKU U TPEJCTABIATh B YCTHOU
Y NMACbMEHHOMN peur pe3ysIbTaThl €€ aHaIN3a.

Onna w3 3amay oOyyeHuss B CpedHEH WIKoJde — OmpeleieHue JajbHeiliel oOpa3oBaTeNbHONM TPAaeKTOpUU U
OTBETCTBEHHOTO BHIOOPA KU3HEHHOTO U MPOdeCcCUOHAIBHOTO My TH. [IJIs pelienrs 3Toi 3a7auu CTaplIeKIaCCHUKU IPU U3yYEeHU U
XUMHH JOJHKHBI MCTIONB30BaTh TPUOOPETEHHBIM HA YpOKaX XUMHHU OIBIT JAEATEIBHOCTH B NMpOQeccuoHanbHOU cdepe u aoboi
AKU3HEHHOUN CUTYallNH.

ComacHo 00pa30BaTeIbHOMY CTaHJAPTY, [JIABHBIC Ueau CpeoHe2o 00uyezo 00pa3o6anus COCTOAT:
1) B mpuoOpeTeHnr 3HaHUM, YMEHUN U CIOCOOOB JEATEIBHOCTH, CIIOCOOCTBYIOMINX (POPMUPOBAHUIO IIEJIOCTHOTO MPECTABICHUS

0 MUDE;
2) B pa3BUTHUH OIbITA PA3HOOOPA3HON AEATEINBHOCTH, CAMOIIO3HAHUS U CAMOOIIPEIETICHUS;
3) B OCO3HAHHOM BBIOOpPE MHAMBUIYATLHON 00pa30BaTeIbHON TPACKTOPUH U MPO(ECCHOHATILHON NeATeIbHOCTH.

Bonbiioit Bkiag B TOCTHKEHHE STUX LIENEH CpeaHEro oOIIero oOpa3oBaHMs BHOCHUT U3YyYeHUe XUMUU, KOTOPOE TPHU3BAHO
obecneuumsp:
1) ¢opmupoBanre ecTeCTBEHHO-HAYYHON KapTHHBI MUpPA, B KOTOPOW CHCTEMa XUMHUYECKHX 3HAHHWM SIBISACTCS €€ BaKHEUITUM

KOMITIOHEHTOM;

2) pa3BUTHE HHTEJUICKTYaJbHOTO W HPABCTBEHHOTO MOTCHIIMANIA CTapIICKIACCHUKOB, (DOPMHPOBAHUE Yy HHUX DKOJIOTHYECCKU

IPAaMOTHOTO B Y4eOHOM M IPO(PECCHOHAIBHON IEATEILHOCTH, a TAKXKE B OBITY;



3)

4)

OCO3HAaHUC Yy CTApHICKIACCHUKOB HCO6XOI[I/IMOCTI/I B pa3BUTUM XUMHUHU U XUMHUYECKOU IMPOMBIIIJIICHHOCTH, KaK

MPOU3BOJUTENHHON CUJIBI OOILIECTBA;

MOHUMAaHKUE HEOOXOIMMOCTH O€30IMaCHOr0 O0paIlleHUs ¢ BEIIECTBAMU M MaTepuajiaMu, UCIIOIb3YEMbIMH B MPO(deCCUOHATBLHON

151 HOBCGIIH@BHOﬁ KHU3HU.

Ilenamu usyuenus xumuu 6 cpeoneil WKoje AGIAAIOMCA:

1)

2)

3)

BUACHHUEC MW IIOHHMMAHHUC 3HAYUMOCTHU XHMMHUYCCKHX 3HAaHUU I KAKIAO0TO 4YJICHA CcoluyMa, YMCHUC OLICHUBATL PA3JIMYHBIC
(1)aKTI)I n ABJICHHS, CBA3aHHBIC € XHMMHWYCCKHMU 00BbEKTaMH H nmponeccaMm Ha OCHOBC OOBEKTHBHBIX KpUTCPUCB H

OTpeeIEHHON CUCTEMBI LICHHOCTEH, (POpMYIHpOBaTh 1 00OCHOBBIBATH COOCTBEHHOE MHEHHUE U YOXK ICHNUE;

NOHUMAHHUE pOJIM XMMHHU B COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHE MHPA U MCIOJb30BAaHUE XUMUUYECKUX 3HAHUU IJIS
OOBsCHEHUSI OOBEKTOB M TMPOIECCOB OKpY)KAIOMIeH JIeWCTBUTEIBHOCTH — IPUPOIHOM, COIMATIBLHOM, KYJIBTYpHOH,

TEXHUYECKOMN CPEIIbI;

dbopMUpOBaHHE Yy CTapIIEKIACCHUKOB TPH HM3YYCHUU XMMUU OMNBITA MO3HAHUS M CAMOIIO3HAHUS C TOMOIIBIO KITFOUEBBIX
KOMIIETEHTHOCTEH (KIIOUEBBIX HABBIKOB), KOTOPbIE UMEIOT YHUBEPCATbHOE 3HAYECHUE JIJISl PA3JIMYHBIX BUJOB AEATEIbHOCTH, —
MOWCKa, aHajdn3a U 00paboTKM MHGOPMAINHU, U3TOTOBICHHE MH(POPMAIMOHHOTO MPOAYKTA W €ro MPE3CHTAINH, MPUHSATHS
pelIeHN, , KOMMYHHUKATHBHBIX HAaBBIKOB, OE€30MAaCHOTO OOpamieHus C BEHIeCTBAMHU, MarepuajaMd W Tpoleccamu B

MOBCEIHEBHOM KU3HU U IPO(DHECCHOHATLHON JESTEIHHOCTH.

MeToanuyeckue 0COOEHHOCTH Kypca



Conepxanue Kypca peanusyercs u3 pacuérta 1 4 B HeJent0. ITOT JIUMUT BPEMEHH M 00YCIABIMBAET Pl METOIUUYECKUX
0COOCHHOCTEH Kypca.

N3yuenne xumuu Ha 0a30BOM YpOBHE alpuOpPU HE TOTOBUT CTApPUIEKIACCHUKOB K caade EI'D mo xumuu. [losTomy B
NOCTPOCHHUH Kypca UCIOIb30BAH AHMPONOUEHMPUYECKUI ROOX00, TIPU KOTOPOM OOydYeHHUE MPEeAMETY MPOUCXOAUT Ha OCHOBE
yuéTa UX MHTEPECOB, CKIOHHOCTEH M 0COOEHHOCTEN, BMECTO XeMUOUECHMPUUECKO20 N00X00d, TIPU KOTOPOM OOyUYEeHHE XUMUHU
CTPOUTCS HA OCHOBE MPUHIIUIIOB U METOJIOB MTO3HAHUS CAMOW XUMUHU.

Huzkass moTuBaius u3ydeHUsi XUMUU OOJIBITMHCTBOM YYaIIUXCS TYMAHUTAPHBIX, (PU3UKO-MATEMATHUUECKUX KJIACCOB W
IIKOJT 00YyCJIOBJIEHA €€ CTaTyCcOM Kak HenmpoUIbHON JUCIUILIHHEL. [103TOMY C 11e1b10 MOBBIIIIEHUS] HHTEPECa K XUMUU Y TaKUX
CTapLICKJIACCHUKOB IPEAYCMOTPEHO YCHIIEHUE NPUKIAJHOTO Xapakmepa COACPKaHUs W I03HABATEIBbHOU AECATEIIBHOCTU IIPU
oOy4eHHH AaHHOTO Kypca, T. €. CBSI3M XMMHUU C TMOBCEAHEBHOM KU3HBIO YesoBeka. Tak, B Kypce OpraHM4eCKOM XHMHH Ha
0a30BOM ypOBHE IpeJiaraeTcsi u3ydeHue pasaena «Opranuueckas XuMusi U 00111eCTBOY», KOTOPbI 3HAKOMUT CTapIIEKIaCCHUKOB
C OCHOBaMHU OWOTEXHOJIOTUM U XMMHH TOJMMEPOB. A B Kypce oOlIel XUMUU B pasnenie «XUMHUsS U COBPEMEHHOE OOIIEeCTBO»
paccMaTpuBaeTCsl TeMa «XHUMHYecKasi TpaMOTHOCTh, KaK KOMIIOHEHT OOIel KyJIbTYphl YelOBEKa», PopMUpyeTCs yBaKEHHE K
WHCTPYKIMSM TIO JKCIUTyaTallud OBITOBBIX TPHOOPOB W TPEMapaToB, a C IENbI0 MPABWIBHOTO yXO0Ja 3a TPUKOTAKHBIMU
M3AeNUsIMU (YUCTKON, CTUPKOM, CYIIIKOM, YTIOKKOM ), — YMEHHE YATATh UX STUKETKHU.

VY4eOHbIlt MaTepuan Kypca XUMUU Ha 0a30BOM YpOBHE HW3JIOKEH HE B CyXOM IUIAKTUYeCKoM ¢dopmarte, a ¢hopmame
cobecedosanusa ¢ OOydYAIOMKMMCS Ha OCHOBE PealM3alliil MEXKIIPEIMETHBIX CBSI3€M ¢ MHUPOBOU XYJIOKECTBEHHOW KYJIBTYpOH,

JIUTEPATYPOU, JINTEPATYPOU, HCTOPHUEH.



Ycunenue ryMaHuTapu3alui B OOYYeHUU XUMUM B KJaccax U MIKOJaX T'YMaHUTApHOTO MpOodUIIsi TPOBOJUTCS C MOMOIIBIO
METOJIOB, IPUEMOB M CPEJCTB, IPUMEHSIEMBIX MPU U3YYCHUU T'YMAHUTAPHBIX AUCHUIUIMH. Hampumep, Xopomuii pe3ynbTaT Kak
JUISL UHOCTPAHHOTO $3bIKa, TaK U JUISl XUMHH, AAET HMCIOJb30BAaHUE XUMUUYECKOTO MaTepHalia Ha COOTBETCTBYIOIIEM SI3BIKE
yUYaIIUMUCS IIKOJ U KJIACCOB € YIyOJE€HHBIM M3YyYE€HHEM MHOCTPAHHOTO si3bika. Emié 6ombiuii a¢dexT ans 06oux mpeamMeTon
OyJeT TOCTUTHYT, €CJIM K 0A00PpY XUMHUUECKOTO MaTepraia Ha MHOCTPAHHOM SI3bIKE TIPUBJICKAIOTCA M CAMU Y4aIlluecs, KOTOphIe
HAXOJAT U MPEJICTABISIIOT HH()OPMAIIMIO O PAa3BUTHH XUMUUYECKON HAYKH U MPOMBIIIJIEHHOCTH B CTPaHAaX U3y4aeMOTo SI3bIKa U O
poOJIM YUYEHBIX-XUMHUKOB ITHUX CTPaH MPU TOJATOTOBKE COOOIICHWN M Tpe3eHTaluu 1o 3ajaHusM pyopuxu «lMcnonb3yiiTe
JOTIOJIHUTENIbHYI0 WH(OpMaIMi0 U BbIpa3uTe MHEHUE». B CBOIO ouepenb, 3TO TMO3BOJISIET pa3BUBATh HX HHGOPMAIMOHHO-
KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb.

B knaccax ¢uznko-mMareMaTnueckoro npo@uiis TeMbl, CBSI3aHHbIE ¢ (PU3MKON M3y4daroTCsl HA OCHOBE aKTUBHBIX (hopm (Oecen,
JTUCIYTOB, YPOKOB-KOH(EpPEHIIMii), 4TO MO3BOJIAET 3HAUYUTEIBHO YBEIWYUTH O CAMOCTOATEIbHOM paboThl ywammxcs. Tak,
HaIpuMep, paccMaTpUBAETCs y4eOHBI MaTepHuall MO CTPOCHHUIO aToMa W BEIIEeCTBAa, HEKOTOPHIM achekTaM (U3MYECKOW U
KOJUTOMTHOW XHUMUH, Ta30BbIM 3aKOHaM. TakoiW MHTErpaTUBHBIN MOAXO0J K OOYYEHHIO XMMHUHU Ha 0a30BOM yYpOBHE M MO3BOJISET
(dbopMHUPOBATH IIEITOCTHYIO €CTECTBEHHO-HAYYHYIO KAPTUHY MUPA.

Xumuueckuit IKCnepumenm u pacuémuvie 3adauu no Qopmynam u ypagHeHusm B Kypce 0a30BOro ypOBHs H3-3a
HEOOJIBIIIOTO JIMMHUTA BPEMEHH HCIOJB3YIOTCSI HECKOIBKO WHA4Ye, YeM B OCHOBHOW IIIKOJIE W TNPU HU3YYCHUH XUMUU Ha
yII1yOJIEHHOM YpOBHE.

VYBenuueH yaelnbHbIM BEC JEMOHCTPALIMOHHOTO 3KCIEPUMEHTa M YMEHbIIEH — Ja0opaTopHOro ydenudeckoro. Ilostomy

PCKOMCHAYCM IIPU BBIIIOJIHCHHUHN ACMOHCTPAIMOHHOI'O 3KCIICPHMMCHTA HIMPOKO IIPHUBJICKATH YYAIIMXCA B KAa4CCTBC AaCCHUCTCHTOB



yuutensa. Kpome 3Toro, ¢ 1menpio SKOHOMUM BPEMEHHU U YCHIICHUS HATJITHOCTH Ha YPOKaxX XMMHHU MPEATIAraeTcsl UCIOJIb30BaHNE
BUICO(DparMEeHTOB U BUACOMATEPUAIIOB, a TaKkKe KOJUICKIIUNA, TIOJTOTOBIEHHBIX K KOKIOMY YPOKY XUMHUHU Ha OCHOBE PUCYHKOB-
KOJUIaXked U3 yueOHUKOB.

Yto0bI peain30BaTh B3aUMOCBSI3b KAUYECTBEHHON M KOJMYECTBEHHOW CTOPOH M3yYaeMbIX XMMHYECKHX OObEKTOB, — BEIIECTB
M peakiuii, — pacu€THbIE 3aa4n 1Mo (OopMyJiaM U ypaBHEHHUSIM, HEOOXOUMO TaK)Ke YBEIIUYUTH YICIbHBIN BEC CAMOCTOSTEILHON
paboTsl yyamuxcs. C 3TOU 1eNbl0 pacuéTHBIC 3a]a4M, TPUBEIEHHBIC B KOHIIE Ka)XI0r0 naparpada yueOHHKOB, OIICHUBAIOTCS U
KOMMEHTHPYIOTCS YUUTEJIEM Ha MPOTHKEHUU 3—5 MUHYT B Hadaie KakJ0ro ypoka.

Packpvimue ceazu usyuaemozo mamepuana c¢ 0yoyuwieii npogheccuonanbHoll 0eamenbHOCMbI0 8bINYCKHUKA CPeOHell
WIKOJIbL CROCOOCMEYem YCUNIEHUI0 MOMUBAUUU YUAUWUXCA K U3YYEHUI0 HEenpo@uibHOU OUCUUNIUHBL DTO MOXKET OBITH
JIOCTHTHYTO Ye€pe3 BBHIMOJIHEHUE CTapIICKIACCHUKaMM 3aJaHuil ¢ obmeill temarukoil «lloaroroBeTe cooOmieHne O TOM, Kak
CBSI3aHBI CBE/ICHUS] KOHKPETHOH TeMBbI ¢ BEIOpaHHOM BaMu BY3oMm mim ¢ Oyaymeit npodeccrnoHaIbHOM e TeNbHOCTHIO .

Bonblryio ponb B MHTETpalvy 3HAHWN CTApIICKIACCHUKOB 10 XMMHUU U JIPYTUM IpeIMeTaM WUrparT gunocogckue
Kamezopuu u 3aKOHbl, HATIPIMEDP, 3aKOHBI IMEPEeX0Ja KOJIWYECTBEHHBIX OTHOIIEHUN B KaueCTBEHHBIC, €AMHCTBA U OOPHOBI
MPOTUBOIIOIOXKHOCTEH WU KaTeropusi «OTHOCUTENIBHOCTH UCTHHBI». Tak, B XOA€ JUCKYCCUU O CYTH NEPHUOJUYECKOr0 3aKOHa
yyaniecs: MpUXoAsT K BBIBOJY O MPUUYUHHO-CIICACTBEHHOMN CBS3U U3MEHEHHMI CBOMCTB 3JIEMEHTOB U 00pa3yeMbIX UMHU BEILECTB
OT 3apsZI0B U3 aTOMHBIX sIep WIK O JIBOMCTBEHHOM IIOJIOXKEHMH BOJAOpOJa B mepuoauueckoi cucteme. [Ipu paccmorpenuu
KJIACCU(PUKAIIUN XUMHUYECKUX 3JIEMEHTOB M O00pa3yeMbIX HMMHU MPOCTHIX BEIIECTB (METAIbl U HEMETAIbl) U COEIWHEHUMN

(OKCI/II[BI u FI/II[pOKCI/I,Z[BI) Ha OCHOBC OTHOCHUTCJIBHOCTH MCTHUHHOCTH 06yqafoumec;1 OCO3HAHHO pacCMaTpHUBaAIOT 0a30BBIC OHSITHS



Kypca: CTPOCHHE aToMa W BHUJbl XUMHUUYECKUX CBSI3€H, THUIBI KPUCTATIMYECKUX PEMIETOK W (U3UYECKHE CBOWMCTBA BEIIECTB,
aM(pOTEPHOCTb.

OpuH yac B Hezelo, OTBEAEHHBIM HAa U3yYEHUE Kypca, MPEANoIaraeT IMpoKoe UCIOJIb30BAHUE JIEKYUOHHO-CEMUHAPCKOU
ghopmul nposedenusn yueonvlx 3anamuil. ITO MO3BOJSIET CTAPUISKIACCHUKAM HE TOJIbKO 3((PEKTUBHO YCBaWBATh COJIEPKAHUE

Kypca, HO ¥ TOTOBHUT MX K MPOJIOJKEHHIO 00pa30BaHus B BICLIEH IIKOJIE, I/Ie Takas ¢popMa rnpeoOaagaer.

OO0mas xapakTepucTHKa Kypca

Oco0eHHOCTH CONlepKAHUS M METOUYECKOTO MOCTpOoeHUsI Kypca copmupoBanbl Ha ocHoBe PI'OC COO.

1. ConepxaHnue Kypca BBICTPOEHO JOTHUYHO M JOCTYITIHO B COOTBETCTBUU C CHCTEMHO-AECATEIbHOCTHBIM IMOIXOAOM Ha
OCHOBE MepapXuu y4eOHbIX MpodIeM

2. B 10-om kiacce cTapiiekIacCHUKHM 3HAKOMSITCA C OOraTbiM MHUPOM OPraHMYECKHX BEIIECTB Ha OCHOBE peaju3alluu
WU B3aUMOCBSI3H XUMHYECKOTO CTPOCHUS 3TUX BEUIECTB C MX CBOWCTBAMU U MPUMEHEHUEM

3. Copeprkanue Kypca oOmieit xumun B 11-oM Kjacce crmocoOCcTByeT (GOpMHUPOBAHUIO €IMHOM XUMUIECKON KapTUHBI MUpPA
Y BBIITYCKHUKOB CPEIHEH IIKOJIBI yTEM PACCMOTPEHHUS OOLIUX JJIsl HEOPTaHUYECKOW U OPraHUYeCKOM XMMUU MOHATHI, 3aKOHOB U
TEOPUH.

4. VIzyuenune Kypca mMpOBOAUTCS HA OCHOBE COUYETAHUS TEOPUU U MPAKTUKU MPOOIEMHOT0 00yUeHHUs U MOJAaYd MaTepuala B
JIOTUKE HAYYHOTO MO3HAHMUS.

5. TeopeTnyeckue MONOKEHUS Kypca IIMPOKO MOJAKPEIUIEHbl JAEMOHCTPAMOHHBIMU XUMHUUYECKUMH HKCIIEPUMEHTaMU,

71a00paTOPHBIMU OTBITAMU U MPAKTUYECKUMU padOTaMu.



6. Peanusyercs mHTerpamusi cCojepkaHusi Kypca ¢ NpeaMeTaMu HE TOJbKO €CTECTBEHHO-HAYYHOTO, HO U TYMaHUTAPHOIO
IIUKJIOB.

7. JJOCTHXKEHUIO MPEIMETHBIX, METAIIPEIMETHBIX U JIMYHOCTHBIE PE3yIbTaTOB CIIOCOOCTBYET CHUCTEMA 3aJaHuil B ¢opmare
pedrekcuu: mpoBephTe CBOM 3HAHUS, NMPUMEHHUTE CBOM 3HAHUS, WCIOIB3YHTE IOMOJHUTEIBbHYI0 WH(OPMAIUIO U BBIPA3UTE
MHEHHE.

8. PackpwIiBaeTCs poib POCCUUCKUX YUEHBIX B CTAHOBJIEHUH MUPOBOM XMMUYECKOW HAYKH, YTO CIIOCOOCTBYET BOCIIUTAHUIO
naTproTU3Ma U HAlIMOHAJILHOW CaMOUICHTU(UKAIUH.

9. Kypc peanusyeT CBs3b Y4eOHOM MMCITUIUIMHBI C KU3HBIO, YTO CIMOCOOCTBYET YCHUJICHHIO MOTHBAIIMU YYaIIUXCs K
U3YyYECHUIO HENPOPUILHOM XMMHUH YePe3 PACKPhITHUE CBA3M M3y4yaeMOro marepuania ¢ Oymyiieil oOpa3oBaTelIbHON TpAaeKTOpHUel U
npoeCcCHOHANIbHOM eI TEIbHOCTH.

10. B kypce npeacTaBieHbl COBPEMEHHbIE HANPABICHUS PA3BUTHSI XUMUUECKON HAYKU U TEXHOJIOTHUH.

11. B kypce Haiuim oTpakeHUe OCHOBHBIE CO/ICPKATEIIbHBIC JTMHUH:

e «Bewecmeo» — 3HaAHUS O COCTaBe, CTPOCHHMM, CBOMCTBAX ((PU3MYECKUX, XUMUUECKUX U OMOJOTUYECKHUX), HAXOKICHUU B

IIpUpoAC U IIOJTYICHUU BAKHEUIIIMX XMMHUUYECKUX BCIICCTB,

o «Xumuueckaa peakuyua» — 3HAHUS O MPOLECCAX, B KOTOPBIX MPOSIBISAIOTCA XUMHUYECKUE CBOMCTBA BELIECTB, YCIOBUSAX UX

IIPOTCKAaHUA U crocobax YIIPABJICHUS UMU,

L4 <<HpuM€HeHue eeuiecme» — 3HAHUA B3aHMMOCBA3HU CBOMCTB XMMHUYECKHUX BCIICCTB, HauoOoJee HCIIOJIB3YCMBIX B GBITy,

IMPOMBIIIIJICHHOCTH, CCIIbCKOM XOSHﬁCTBC, 3APaBOOXPAaHCHUHU U HA TPAHCIIOPTC,



o «A3blk Xumuu» — CUCTEMa 3HAHUU O BAKHEUIIMX MOHATHUAX XUMHUU U XUMHUYECKONM HOMEHKJAType HEOPraHUYEeCKUX M
oprannueckux BemiecTB (MIOITAK u TpuBHManbHOI); BaJieHME XUMHUYECKOM CHMBOJIMKONM M €€ OTpaXK€eHHEM Ha THCHME,
—XUMHYECKUMU 3HAKaMu (CUMBOJIaMH), (OpPMYIbI U YPaBHEHUS, a TaKXkKe MpaBuiia epeBoaa UHPOPMAIIMHU ¢ POIHOTO SI3bIKa

Ha A3bIK XMMHHU U 06paTHO.

MecTo npeamera B y4eOHOM IJIAHE

Kypc xumuu B cpeaneit mkosne npeaycmarpuBaercs denepaibHbIM TOCYIapPCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM KaK
COCTaBHas 4acTh MPEIMETHOM 00acTh «ECTECTBEHHO-HAYYHBIE TIPEIMETHI.

Xumusi BKJIIOYCHA B paszzienl 0a3ucHOro ydeOHOro IuiaHa cpefaHei mkonbl «Conmepikanue, GopMHpyeMoe ydaCTHHKaAMHU
00pa30BaTeNbHOTO MPOIECCay, MOATOMY 00yJarolUecs MOTYT BbIOpaTh XMMHIO Kak Ha 6a30BOM, Tak M Ha YIITyOJIEHHOM YpPOBHE
WIN K€, B KaUeCTBE aJIbTEPHATHUBBI BEIOpATh HHTETPUPOBAHHBINA Kypc «EcTecTBO3ZHAHHEY.

B 6asucHoM yueOHOM IiaHe oOIIeo0pa3oBaTeIbHBIX OpraHMU3allui M3YYeHHUE XHMHH IMPOBOAUTCS W3 pacuéra 1 vac B
Henento (70 yacoB 3a JBa rojia 0Oy4eHHsI), B COOTBETCTBUU C KOTOPHIM U pa3paboTaHa AaHHas pabodas mporpaMma 1mo XUMHUH s
cpenHero obiiero oopazoBaHus Ha 6a30BOM YpOBHE.

.HI/I‘-IHOCTHI)IQ, METAINIPEAMETHDBIC U ITIPEAMETHDLIC PE3YJbTAaTbl 0CBOCHHUSA KypCa
OOydeHrne XUMUU B CpeIHEH IIKOJIe Ha 0a30BOM YpOBHE MO JAHHOMY KypCy CHOCOOCTBYET JOCTHIKEHUIO OOYYarOIIMMUCS
CIIEAYIOLIUX JIUYHOCHHBIX PE3YIbIMAmMOs:
1) guyBCcTBa TOPAOCTHM 32 POCCHUMCKYK) XHMHUYECKYIO HAyKy M OCO3HAHUE POCCUMCKOW TPAXKIAHCKOM HMACHTUYHOCTH — 86

YEHHOCMHO-0OPUEHMAYUOHHOU chepe;



2)

3)

4)

1)

2)
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OCO3HaBaTh HEOOXOIMMOCTh CBOEH MO3HABATEIbHOW NESITEIbHOCTH U YMEHHE YINPABIATH €10, TOTOBHOCTh M CIIOCOOHOCThH K
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HM; TOHUMAaHUE BaXKHOCTH HEMPEPHIBHOTO 00pa30BaHUs Kak (PakTopy yCHelHON

po¢eCCHOHAIBHON U O0IIECTBEHHOM AEATEILHOCTH; — 6 no3HasamelbHoU (KOTHUTUBHON, HHTEJUICKTYyaJIbHOMN) cghepe

TFOTOBHOCTb K OCO3HaHHOMY BbIOOpPY JajbHEHIIell o00pa3oBaTeNbHONW TpaeKTopuu uiau cdepsl npodeccuoHanbHOR

NEATeIbHOCTU — 8 mpy00sol chepe;

HENPUSITHE BPEAHBIX MPUBBIUEK (KypeHHs, yMOTpeOJeHUsI aJIKOTOJII M HAPKOTHMKOB) HAa OCHOBE 3HAHU O TOKCHYECKOM U

HApPKOTUUYECKOM JICUCTBUU BEILIECTB — 8 chepe 300posbechepedcers u Oe30nacho2o oopasa Heu3uu;

Memanpeomemuvimu pesynomamamu OCBOCHUS BBIITYCKHUKAaMH CPEAHEH LIKOJIbI Kypca XUMUH SIBISIOTCS

UCNONb306aHUe OCHOBHBIX METO/IOB MO3HAHUS (ONpeeieHHe HCTOYHUKOB YUYeOHOU U HaydYHOU MH(MOpMAIINH, TOTy4YeHNEe dTOH
uHbopManuu, €€ aHajau3, ¥ YMO3aKIIOYEHHUS HA €ro OCHOBE, M3TOTOBJICHHE U IMPE3CHTAIMS HHPOPMAIMOHHOTO MPOIYKTA;
IIPOBEJACHHUE JKCIIEPUMEHTA, B TOM YHCJIE U B MPOLECCE HMCCICAOBATEIBCKON IEATEIBHOCTH, MOJECIUPOBAHUE H3YYaEeMbIX
00BEKTOB, HAOMIONCHHE 32 HUMH, MX U3MEpPEHHE, (UKCAllUs pPe3yJAbTaToOB) U HX npuMeHeHue I TOHUMAaHUS Pa3TUIHBIX

CTOPOH OKPY’KAIOIIEH JICMCTBUTEIBLHOCTH;

61a0eHue OCHOBHBIMH HHTCJUICKTYAaJIbHBIMU OIICpAllUAMMA (aHaJ'II/I3 N CHHTC3, CPABHCHUC W CHUCTCMATHU3allHA, O606HI€HI/IG u
KOHKPCTHU3aIlHA, KHaCCI/I(l)I/IKaHI/IH " IIOKMCK aHaJIOIOB, BBIABJICHUC IIPHUYHMHHO-CICACTBCHHBIX CBHBGﬁ, (bOpMYJ'II/IPOBKa THIIOTEC3,

WX NpoBepka U GOPMYITUPOBKA BHIBOAOB);
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3) noznanue 0OBEKTOB OKPYKAIOIIETO MHUpA B IJIAHE BOCXOKJIECHUS OT aOCTPAKTHOTO K KOHKPETHOMY (OT OOLIEro 4epe3 4acTHOE

K €IHHUYHOMY);
4) cnocobHocmb BBIABUTATh UJIEU U HAXOJIUTh CPEICTBA, HEOOXOIUMBIE JJI UX JOCTHIKEHUS;

5) ymenue opMynupoBaTh LEIH U ONPEAENATh 33Jaud B CBOEW MO3HABATENbHOW JESITENIbHOCTU, ONPEAENATh CPEACTBA s

JOCTHUXCHUA ueﬂeﬁ " pCIICHUA 3a1a1;

6) onpedensms pasHOOOPA3HbIE UCTOYHUKH TMOJYYCHUS HEOOXOIMMOM XMMHUYECKON MH(OpMaIK, yCTAaHOBICHUE COOTBETCTBUS

COACPIKAHUA U (1)OpMBI MpCACTAaBIICHUA I/IH(I)OpMaIII/IOHHOI“O MMPOAYKTA ayAUTOPUU,

7) ymeHue MMPOaAYKTHUBHO O6HlaTBC}I )41 BSaHMOHGﬁCTBOBaTL B IIPOLECCC COBMECTHOM ACATCIIBHOCTH, YUUTBIBATh ITO3UIUU JAPYTUX

YYACTHUKOB AESATENBHOCTH, d(PPEKTUBHO pa3peliaTh KOHPIUKTHI;

8) eomosHocmb K KOMMYHUKaUU (TIPEICTABIATh PE3YyJIbTaTbl COOCTBEHHOW IMO3HABATENbHON NIEATENbHOCTH, CIBIATh U

CJIyIIaTh OMIMOHEHTOB, KOPPEKTUPOBATh COOCTBEHHYIO TTO3UIIHUIO);

9) ymenue WMCHONB30BaTh CpPEACTBA WH(DOPMAIIMOHHBIX M KOMMYHHKAalMOHHBIX TexHojoruk (manee — WKT) B pemenun
KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX W OpraHU3allMOHHBIX 3ajad ¢ CcoOOJIofeHneM TpeOOBaHMN SPrOHOMUKH, TEXHUKU

0€30MacHOCTH, TUTHEHBI, PECYPCOCOEPEKESHUS, IPABOBBIX M ITUYECKUX HOPM, HOpM WH(POPMAITMOHHON OE30MaCHOCTH;
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10) gnaoenue SI3bIKOBLIMHU cpeacTtBaMn, B TOM YHUCIIC U A3BIKOM XHUMHWH — YMCHHUC SICHO, JIOTUYHO M TOYHO H3Jjiaratb CBOIO
TOUYKY 3PCHMH:A, UCIIOJIB30BATh aJICKBATHLIC A3BIKOBBIC CPCACTBA, B TOM YUCJIC 1 CUMBOJIbHLIC (XI/IMI/IIICCKI/IC 3HaKH, CI)OpMy.]IBI u

YpaBHEHHUS ).

Ilpeomemnwvimu pezynomamamu U3y4eHus XUMUHM Ha 6a30BOM YPOBHE Ha CTYIIEHU CPEAHEro oO1ero o0pa3oBaHus sIBISIOTCS
CJIETyIOIINE PE3YJIbTaThI.

I. B nmo3naBareabHoO# chepe:
1. 3Hanue (nonumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB U BOXKHEHIIIMX TEOPUN Kypca OpraHUYECKON U 00IIe XUMUH;

2. ymeHue Ha6J'IIO,IIaTI>, OIINCBIBATh, (1)I/IKCI/Ip0BaTB pe3yiibTaTbl M ACJaThb BbIBOABI HA OCHOBC JCMOHCTPAIIMOHHLBIX H

CaMOCTOATCIILHO HpOBCI[éHHBIX OKCIICPUMCHTOB, UCIIOJIB3Y: IJIA 9TOTO pOI[HOﬁ (pYCCKI/Iﬁ NN I/IHOI\/JI) SA3BIK U A3BIK XUMHH,

3. ymeHue KJIaCCI/I(i)I/IHI/IpOBaTB XUMHUYCCKHUC J3JICMCHTBI, IMPOCTBIC BCHICCTBA, HCOPIraHUYCCKHUC U OPTraHHYCCKHUC COCINHCHUAI,

XUMHUYCCKHC ITPOLICCCHI;

4. ymenue XapaKTepH30BaTh OOIIME CBOWCTBA, TMOJIyYE€HHWE W TPUMECHECHHE M3YUYCHHBIX KJIACChl HEOPraHWYECKHX U

OPraHUYEeCKUX BEIIECTB U UX BAKHEUIIUX MPEICTABUTEIICH;
5. onucwiéamv KOHKPETHbIE XUMUYECKHE PEAKIINH, YCIOBUS UX MPOBEACHUS U YIIPABICHUS XUMUYECKUMU MPOIECCaMU;

6. YyMerue T1pOBOAUTDH CaMOCTOSITCJIbHBI XUMHYECKUU OKCIICPUMCHT H Ha6JHO,Z[aTI) I[CMOHCTpaHHOHHBIﬁ OKCIICPHUMCHT,

(bUKCHPOBATH PE3YABTATHI U JICNIaTh BHIBOBI M 3aKITIOYCHHUS 110 PE3yJIbTaTaM;
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7. NPOcHO3UpPOBAantb CBOMCTBA HCU3YUYCHHBIX BCIICCTB 110 aHAJIOIMKU CO CBOMCTBaMU HN3YUCHHBIX Ha OCHOBC 3HAHUA XUMHYCCKHX

3aKOHOMEPHOCTEMN;

8. ompedenams UCTOYHUKH XUMUUYECKOW WMHQOpPMAIMH, MONTy4YaTh €€, MPOBOAWTH aHAJIU3, W3TOTaBIMBaTh WH(OOPMAIMOHHBIN

IMPOAYKT U NPCACTABIIATH CI'O;

9. ymemwv nonvzosamvcs 00s3aTE€NbHBIMU CIPABOYHBIMM MaTepuanaMmu: Ilepuonnyeckoll CUCTEMON XUMHUYECKHX DIIEMEHTOB
. . MenneneeBa,  TaOiuueld  pacTBOPUMOCTH,  INEKTPOXMMHYECKMM  PSIIOM  HANpsOKEHUHW — METaioB,  PSJIOM
ANEKTPOOTPULIATENIBHOCT — JUISl XapaKTEPUCTUKH CTPOEHMS, COCTaBa M CBOMCTB aTOMOB XMMHUYECKHX 3JeMeHTOB [—IV

ICpUuoa0B U O6pa30BaHHLIX HMHU IMPOCTBIX U CIIOKHBIX BCIICCTB,

10. ycmaHnoenernue 3aBUCUMOCTHU CBOMCTB U IMPUMCHCHUA BAKHEHUIIINX OpraHN4CCKUuX COCI[I/IHGHI/IfI OT UX XUMHUYICCKOT'O CTPOCHUA,

B TOM YHCJIE U OOYCJIOBJICHHBIX XapaKTEPOM ITOTO CTPOCHUS (MPEAEIbHBIM UM HETPEACIbHBIM) U HAMHUMeM (yHKITMOHAIBHBIX

I'PYIII;
11. mooenuposanue Mmonekyn HEOPraHUIECKUX U OPTAHUYECKUX BEIIECTB;

12. nonumanue XuMHYECKON KAPTHUHBI MUPA KaK HEOTHEMJIEMOW YaCTH LIEJIOCTHOM HAyYHOU KapTUHBI MUPA.

I[I. B ueHHOCTHO-OpMEHTAMOHHOW cdepe — dopMuUpoBaHNE COOCTBEHHOW TO3WIMU TPU OIEHKE MOCIEACTBUNA IS

OKPYKArOIIeH Cpebl NeATeTbHOCTH YeJIOBEKa, CBI3aHHOW C MPOM3BOICTBOM U MEPEPAOOTKON XMMHUECKUX MPOTYKTOB;
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III. B TpynoBoii ciepe — npogedenue XUMUYECKOTO OSKCICPUMEHTA; passumue HABBIKOB Y4Y€OHOW, MPOEKTHO-

I/ICCHCIIOBaTCHBCKOﬁ u TBOpquKOI\/’I ACATCIIbHOCTHU ITPH BBIITOJIHCHUHW MHAWBUAYAJIBbHOT'O IIPOCKTA 110 XUMUU;

IV. B cdepe 310poBoro odpasa ku3sHu — cobOr00eHue TpaBuil 0€30MaCHOr0 OOpallleHHus C BElEeCTBAMU, MaTepuallaMu;
OKa3aHHWE MEePBOM MOMOIIHM MPU OTPABIECHUIX, O)KOTaX M TpaBMaXx, MOJYYCHHBIX B PE3yJbTaTe HAPYIICHUS MPABUI TEXHUKU

0e30MmacHOCTH pu pa60Te C BCIICCTBAMH U Ha60paTOpHBIM 060pyI[OBaHI/I€M.

TeMaTu4eckoe IJIaHupoBanmne Kypca 10 kiacca

(1 4 B HEepento, Bcero 35 4, u3 HUX 1 4 pe3epBHOE BpeMsl)

XapaKTepuCTUKAa OCHOBHBIX BHJIOB
Homepa
Tema ypoxka OcHOBHOE cofepKaHUE ypoKa NEeATEIBLHOCTH 00yJaronmxcs (Ha
YPOKOB I1/TI
YpOBHE Y4€OHBIX JIEHCTBUIA)
1—2 Tema 1. [IpexmeT opranuveckoii xumuu. Teopusi crpoeHus oprannyeckux coennnenuii A. M. bBytieposa (2 1)
| [Ipenmet oprannyeckoit xumun | OpraHudecKue BENIeCTBa: MPUPOAHBIE, | XapaKTepu30BaTh OCOOCHHOCTH COCTaBa
VICKYCCTBEHHBIE U CUHTETUYECKHUE. Y CTPOCHUS OPTraHUYECKUX BELIECTB.
Oco0eHHOCTH COCTaBa U CTPOCHHUS Knaccudummposars ux Ha OCHOBE
OpraHuYeCcKuX BelecTB. Buranusm u MIPOUCXOXKICHUS U TIepepadOTKH.

ero kpax. [lonsitue 06 yrmeBogoponax. | ApryMEeHTUPOBaTh HECOCTOATENBHOCTh
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Llemoncmpayuu. 11naBnenue,
0o0yTIMBaHUE U TOPEHUE OPraHUYECKUX
BeniecTB. Moaenn MoneKyn
OPraHUYECKUX COECTMHEHUN pa3HbIX
KJIacCOB (IIIapOCTEPIKHEBBIE U
00BbEMHBIE). OrpeiesieHre AIeMEHTHOTO
COCTaBa OPTraHUYECKUX COCTMHEHUI.
[Toprpetst A. M. Bytiepoga,

I 4. bepuemnyca, @. Bénepa

BUTAJIKU3Ma.
OHPCI[CJ'ISITB OTJIIMYUTCIIBHBIC

OCOOEHHOCTH YTJIEBOIOPOOB.

OCHOBHBI€ TIOJIOKECHUS TCOPHUHN
XUMHUYCCKOI'0 CTPOCHUA

A. M. bytneposa

OCHOBHBIE MOJIOKEHUS TEOPUHU
XUMHUYECKOTO CTPOCHHUS

A. M. bytnepoBa. BajieHTHOCTb.
CrpykTypHBIE (POPMYITBI — IMOJHBIE U
cokpauénnele. [IpocTeie (onuHapHbIC) U
KpaTHbIE (IBOMHBIE U TPONHBIE) CBA3H.
N3omepsl 1 nuzomepus. Bzanmuoe
BJIMSIHUE aTOMOB B MOJIEKYJIE.
Hemoncmpayuu. IlopTpetsl

A. M. bytniepoBa, 3. @®paHkiianja,

Dopmynuposams OCHOBHBIE TIOJOKEHUS
TEOPUU XUMHUYECKOTO CTPOCHUS

A. M. bytnepoga.

Pa3znuyath MOHATHS «BaJIEGHTHOCTH» U
«CTETICHb OKHUCIICHUS».

CocTaBnsiTh MOJIEKYIISIPHBIE U
CTPYKTYpPHBIE (DOPMYJIBI.
KnaccudunmpoBars KOBaJleHTHBIE CBSI3U
M0 KPaTHOCTH.

OOBSCHATD SIBICHUE U30MEPUU U
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®. A. Kekyre.
Jlabopamopnuvie onvimsi. I3roTOBICHUE

MOJEJIEN OPTaHUYECKUX COCTUHEHUN

B3aMMHOC BJIIMSIHUC aTOMOB B MOJICKYJIC

3—14

Tema 2. YriieBonopoasl U MX NPpUPoAHbIe HCTOYHUKH (12 4.)
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3—4

AJIKaHBI

l'omonornueckuii psag ajKaHOB U €T0
oOmas dopmyna. CrpykrypHas
M30MEpHUs yITIEPOAHOMN 1enu. Pagukamnsl.
Homenknarypa ankaHoB. XHMHUYECKHUE
CBOMCTBAa aJIKAHOB: TOPEHHUE, PEAKLUHU
3aMenIeHus (ramoreHupoBaHKE),
peakuus pasjioKeHUs METaHa, peaKkuus
JETUJIPUPOBAHUS dTAHA.
Llemoncmpayuu. TopeHre aakaHOB U3
pe3epByapa ra3oBOM 3aKUTaJIKH.
OTHollIeHHE aJTKaHOB K OPOMHOM BOJIE
pacTBOpY NepMaHraHara Kajiusl.
Jlabopamopnvie onvimel. OOHapY)KEHUE

MIPOAYKTOB TOPEHUS CBEUU

OnpenensTe TPUHALIEKHOCTD
COCIMHEHUN K aJIKaHaM Ha OCHOBE
aHaJI13a COCTaBa UX MOJEKYII.

JlaBars Ha3BaHUA ajIKaHaM 110
MEKIYHAPOAHON HOMEHKJIIATYPE.
XapakTepu3oBaTh COCTAaB U CBOMCTBA
BOXHEMIIMX IIPEACTABUTEIIEN aJIKAHOB.
Habmrogarh XuMU4YeCKH SKCIEPUMEHT C
(uKCUpPOBaTh €r0 PE3YNIbTATHI.
Pa3nuyars NOHATUSA «TOMOJIOT» U

«KHU30MCP»
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AJIKEHBI

Otuned. ['omonoruyeckuii psij ankeHoB.

Homenknarypa. CtpykTypHas
nzomepusi. [[poMBIIIIIEHHOE NOyYEHUE
AJIKCHOB: KPEKHUHT U AETUIPUPOBAHUE
ankaHoB. Peakuus neruaparanuu
ATaHOJIa, KaK JJA00OpaTOPHBINA Cr1Oco0
MOJIy4YeHUs dTWIIeHa. Peakuuu
MIPUCOEIMHEHUS: TUApaTalus,
TUAPOrajoreHupOBaHuUE,
rajoreHupoBaHuE, MOJIUMEPHU3ALIHH.
[TpaBuno MapkoBHuKOBa. OKUCIICHUE
ankeHoB. KauecTBeHHbIE peakIMu Ha
HEIpPEAEIbHBIE YITIEBOAOPOIBI.
Llemoncmpayuu. T'opeHne 3TUieHa.
KauecTBeHHBIE peakiuy Ha JBOMHYIO
CBsI3b: 00€CLIBEUMBAHHIE STUICHOM
pacTBOPOB IIEpMAHTaHATA KAJIUS U

OpOMHOM BOJIBI.

OnpenensaTe NPUHALIEKHOCTD
COCIMHEHUN K aJIKEHaM Ha OCHOBE
aHaJI13a COCTaBa UX MOJEKYII.

JlaBarbs Ha3BaHUA aJIKEHAM I10
MEKIYHAPOAHON HOMEHKJIIATYPE.
XapakTepu3oBaTh COCTAB U CBOMCTBA
BOXHENIIMX IIPEICTABUTENIEN AJIKEHOB.
Habmrogarh XuMU4YeCKHl SKCIIEPUMEHT C
(uKCUpPOBaTh €r0 PE3YIbTATHI

Pa3nuuyark NOHATUSA «TOMOJIOT» U

«KHU30MEP» I aJIKCHOB
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Ankanuensl. Kayayku

Homenxkiarypa. Conpsik€HHbIE IUCHBI.

byranuen-1,3, M30IIPEH. Peakuus
JlebeneBa. Peakuuu mnpucoenMHEHUS
ankaaueHoB. Kayudyku: HaTypalibHBIMH,
CUHTETUYECKUE (OyTanneHoBbIH,
M30MPEHOBBIN). BylnkaHu3anusi kaydyka.
Pe3una. D6oHHUT.

Lemoncmpayuu. Komnexkus
«Kayuykm».

Jlabopamopnuvie onvimsi. ccnenoBanue

CBOICTB Kay4yKOB

OnpenensaTe NPUHALIEKHOCTD
COCIMHEHUN K aJKaJueHaM Ha OCHOBE
aHaJI13a COCTaBa UX MOJEKYII.

JlaBarbs Ha3BaHMs AJIKEAUEHAM 110
MEKIYHAPOAHON HOMEHKJIIATYPE.
XapakTepu3oBaTh COCTAB U CBOMCTBA
BOXHENIIMX IIPEICTABUTEIIEN
aJIKaJMCHOB.

Oco3HaBaTh 3HAYMMOCTb POJIN
OTE€YECTBEHHOI'O YUYEHOIO B IOJIyYCHUU
IIEPBOIO CUHTETHUYECKOIO Kay4yyKa.
YcTaHaBIMBaTh 3aBUCUMOCTb MEXKIY
CTPOCHHUEM U CBOMCTBAMMU IIOJIMMEPOB

Ha [pUMepe KaydyKa, pe3uHbl 1 300HHUTA

AJNKUHEBI

Ob6mas XapaKkTepUCTHKA
romojiorudeckoro  psga.  CriocoObl
oOpa3zoBaHus Ha3BaHUM aJKHHOB.
XUMHYECKHE  CBOWMCTBA  allCTUJICHA:

TOPCHUC, pCaKuuu MMPUCOCANHCHMA

OHpeI[eJ'IHTB IMPUHAAJICKHOCTD
COCI[HHCHI/H?I K aJIKHHaM Ha OCHOBC
aHaJIn3a CoCTaBa UX MOJICKYIIL.
I[aBaTI) Ha3BaHHWA aJIKMHaM I10

MEXKIYHAPOAHOM HOMEHKIIATYPE.
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TUAPOrajJoreHUpPOBAHHUE,
rajoreHupoBaHUE, TUApaTaius
(peakuus Kydepoa), — ero nonydeHue
U TnpuMeHeHue. BuHunxiopung u ero
MOJIUMEPU3aLUS B TTOJIMXJIOPBUHUIL.
Jlemoncmpayuu. 1lonydeHue aueTuicHa
peakiuei ruponu3a Kapouaa Kaiblusl.
Iopenue anerunena. KauectBennbie
peaKuuu Ha TPOMHYIO CBSI3b:
oOecliBeunBaHUE allETUICHOM
pacTBOPOB NEpMaHraHaTa KaJids 1

OpOMHOM BOJIBI.

XapakTepu3oBaTb COCTaB, CBOMCTBA U
IIPUMEHEHHE alleTUIICHA.

YcranaBinuBarh IPUYUHHO-
CJIEACTBEHHYIO CBA3b MEXAY COCTAaBOM,
CTPOEHUEM MOJIEKYJ, CBOMCTBAMU U
MIPUMEHEHHUEM allETUJIEHA.

Habmrogarh XuMU4YeCKH SKCIIEPUMEHT C
(buKCUpPOBATh €T0 PE3yabTaThI

Pa3nnuaTte NOHATHS «TOMOJIOT» U

«MU30MCP» IJIA aJIKHHOB

ApeHbl

bensonn, KaK IIPEICTAaBUTENb

apoMaTHYECKUX YTIIEBOJIOPOJIOB.
CrpoeHue €ro MOJEKYAbl U CBOWCTBA

bu3uYeCcKre M XUMHYCCKHE CBOMCTBA:

FOpPEHHUE, PpPEaKIuu 3aMEIICHUS —

TraJJOIrCHUPOBAHUC, HHUTPOBAHMC.

Xapakreprus3oBaTb COCTaB, CBOWCTBA U
npuMeHeHue OeH307a.

YcTanapnuBarh NPUYUHHO-
CJIIEACTBEHHYIO CBS3b MEXKAY COCTAaBOM,
CTPOEHHUEM MOJIEKYI, CBOMCTBAMHU U

MpUMEHEHHEM OEH30J1a.
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[Tony4yenue u npumeHeHue GeH30Ia.
Jlemoncmpayuu. VicciienoBaHue CBOMCTB
OcH30I1a C TIOMOIIBIO OBLITOBOTO

pactBoputenst «CoIbBEHT

Habmrogarh XuMUYeCKH SKCTIIEPUMEHT €

(bUKCUpOBATh €0 PE3yJabTaThl

10

[IprponHbIi ¥ NONYTHBIN Ta3bl

CocraB  nmpupomHoro  raza.  Ero
HaxoXJeHue B mpupoze. [Ipenmyiectna
NPUPOIHOTO  rasa  Kak  TOIUIMBA.
Xumudeckasi mepepadoTrka MPUPOTHOTO
ra3a: KoHBepcus, nuponus. CuHTE3-ra3 u
€ro IpUMEHEHHE.

[TomyTHBIE

rasnbl, 1%0,¢ COCTaB.

[lepepaboTka TOIyTHOrO Ta3a Ha
dbpakmuu: Cyxoi ras, nponaH-OyTaHoBas
CMECh, ra30BbIA OCH3HH.

Llemoncmpayuu. Kapra mone3Hsix

nuckonaeMbix PO

XapakTepu3oBaTh COCTaB U OCHOBHBIE
HaIpaBJIeHUS MePepadOTKU U
MCIIOJIb30BaHUS MPUPOTHOTO ra3a.
CpaBHHMBATh HAXOXKJCHUE B MPUPOJIEC U
COCTaB MPUPOJIHOTO U MOIMYTHBIX ra30B.
XapaKTepu30BaTh COCTAB U OCHOBHBIE
HaNpaBleHUs epepaboTKu u

HCIIOJIb30BaHU IMOIIYTHOI'O I'a3a

11

Hedtb 1 ciocobs! eé

nepepadoTKu

CocraB HedTH u e€ nepepaboTka:
NEPETOHKA, KPEKUHT, pU(OPMHUHT.

HedTenpoaykTsl u ux noaydeHue.

XapakTepu30BaTh COCTAB U OCHOBHBIE
HapaBJIeHUS epepaboTKu HePTH.

Paznuuare HedTsHbIE Ppakuu U
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IlonaTHE 00 OKTAaHOBOM YHUCIIE.
XUMHUYECKUE CIIOCOOBI MOBBIIICHUS
KauecTBa OCH3MHA.

Hemoncmpayuu. Konnexkuus «Hedts u
He(DTENPOIYKThD», BUACOPPArMEHTHI U
cnaiinel «Ileperonka Hegtu». Kapra

MOJIE3HBIX UCKOITaeMbIX PD

OMUCHIBATh 00JACTU UX MPUMEHEHHUS.
Oco3HaBaTh HEOOXOOAUMOCTH
XUMHYECKUX CITOCOOOB IMOBBIIIICHUS

KauecTBa OCH3MHA

12 Kamennsrit yronp u ero KokcoBanne kamMeHHOTO yIIsi W €ro | XapakTepu3oBaTh OCHOBHBIE MPOTYKThI
nepepadboTKa IPOAYKTHI: KOKCOBBIM Tra3, aMMHauHas | KOKCOXUMHYECKOTO IPOU3BOICTBA.

BOJIa, KaMEHHOYTOJbHAs CMoja, KOKC. | OmuchIBaTh 00JaCTH MPUMEHEHHUS
[Mazuduxanyss KaMEHHOTO YIJIS. KOKCOBOTO Tr'a3a, aMMHUA4YHON BOJBI,
Lemoncmpayuu. Komnexkus KaMEHHOYTOJILHOM CMOJIbI, KOKCa.
«KaMeHHBII yrojp U IPOAYKThI €T0 Oco3HaBaTh HEOOXOTUMOCTD
nepepabotku». BuneodparmeHTs! u ra3uuKay KaMeHHOTO YIS, KaKk
craiapl «KokcoXxuMmu4eckoe AJIBTEPHATUBBI IIPUPOTHOMY Tra3y.
IPOU3BOICTBO

13 [ToBTOpeHue u 06006ImEeHNE TecTtupoBaHue, pelIeHUE 3a4a4 U BbINOSHATE TECTHI, peliars 3a1a4u U

YOPAXXHEHUH 10 TEME

YIOPaXHEHUS 110 TEME.

[IpoBOIUTH OLIEHKY COOCTBEHHBIX
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JIOCTH>)KEHUN B YCBOCHUU TEMBI.
KoppektupoBaTh CBOU 3HAHUS B

COOTBECTCTBHH C IIJIAHNPYCMbIM

PE3YJIBTaTOM

14 Kontponbhas padora Ne 1 «Teopusi ctpoenust oprannueckux coequHeHuii A.M. bytneposa. YreBonopoab»

15—28 Tema 3. Kucjiopon- u a3orcoaep:kaniue opranudeckue coequneHus (14 4)

15—16 OnHOaroMHBIE CLIUPTHI DyHKIMOHAJIbHAS ruapokcuiibHas | Ha3zpiBaTh CIIUPTHI IO MEXKIYHAPOIHOM
rpymra. l'omonornueckuu psIA | HOMEHKJIATYpE.

IpeeIbHbIX OJHOATOMHBIX  CITMPTOB.
Nzomepus MOJIOKEH U
dbyHKIIMOHANIBHOU Tpymnbl. Bogoponnas

CBsI3b. XMMHYECKHE CBOMCTBA CIIUPTOB.

Anpaeruanas rpymia. Peakius
aTepupuKanuu,  CIOKHBIE  DPUPHL.
[Ipumenenue CIIUPTOB. JleiicTBue

METHJIOBOTO M S3THJIOBOTO CIMPTOB Ha
OpraHu3M YeJIOBEKa.
Jlemoncmpayuu. OKUCIEHUE CIUPTA B

aJIbaACrumi.

XapakTepu3oBaTh CTPOCHUE, CBOWCTRA,
CIIOCOOBI MOTYYEHUsI U 00JIaCTH
MIPUMEHEHHUS TIPEICIIbHBIX OJTHOATOMHBIX
CIIUPTOB.

YcraHaBnMBaTh MPUYUHHO-
CJICICTBEHHYIO CBSI3b MEXKTY COCTaBOM,
CTPOEHHUEM MOJIEKYII, CBOMCTBAMHU U
IIPUMEHECHHEM METaHOJa M ATaHoJIA.
Hab6momars, caMoCTOSITEIILHO
MIPOBOJUTH U ONKMCHIBATH XUMHUYCCKHMA

AKCIIEPUMEHT
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Jlabopamopnvie onvimelr. CpaBHEHUE

CKOPOCTHU UCIIAPCHUA BOABLI U 3TAHOJIA.

17 MHOroaroMHbI€ CIIMPTHI OTUICHININKONb, Kak mpeactaBuTens | KnaccuuuupoBarb CIUPTHI IO UX
JIByXaTOMHBIX U DIHUIEPUH, KakK | aTOMHOCTH.
NPENCTABUTENb TPEXATOMHBIX CHUPTOB. | XapaKTepu30BaTh CTPOCHHUE, CBOMCTBA,
KauecTBennas peakius Ha | CIOCOOBI MOTyYeHUs: U 00JaCTH
MHOTI'OaTOMHBIE CIUPTBL, X CBOWCTBA, | IPUMEHEHHSI MHOTOATOMHBIX CITUPTOB.
nonyueHue u npumenenue. [loustue 06 | UnentuduimporaTs MHOrOaTOMHbBIE
aHTupHU3ax. CIIUPTHI C IOMOIIBIO KAYE€CTBEHHOMN
Lemoncmpayuu. KauecTBEHHAs peakiys | pEaKIUu.
Ha MHOTOATOMHbBIE CIIUPTHI. Habmrogars, camocTOsITEIbHO
JlabopamopHnuvie onvimei. MIPOBOJUTH U OMKCHIBATH XUMUYECKHI
PactBopuMoOCTh ImMIIEpUHA B BOJE AKCIIEPUMEHT

18 deHon CrpoeHue, mOony4YeHHE, CBOWCTBA W | XapaKTepu3oBaTh CTPOCHHUE, CBOMCTBA,

npuMmeHeHne (enoma. KadecTBeHHBIC
peaknuu Ha (eHon. BzanmHoe BimsiHUE
aToOMOB B MoJieKyJie (heHoa.
Hemoncmpayuu. 3aBUCUMOCTD

pacTBOpUMOCTH (PeHOJIa B BOJE OT

CIIOCOOBI MOYYSHUS U 00IaCTH
npuMeHeHus (eHona.
WnerrndunnrpoBath GEHOM C IIOMOIIHIO

Ka4€CTBEHHBIX PEAKIIHI.
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Temnepatypsl. Bzaumoneiicteue denona
¢ OpOMHOI1 BOAOH U XJIOPUJIOM

xenesa(lll), kak KaueCTBEHHbIE PEAKIINU

Cobunronate mpaBuiia 0€30MacHOro

oOpateHus ¢ GeHoIoM

19 AJNBIErubl U KETOHBI @opmanpIerujl M aleTajbJerull, Kak | XapakTepu30BaTh CTPOCHUE, CBOMCTRA,
MPEACTaBUTENN aJIbJACTHIOB, COCTAaB HMX | CIIOCOOBI MOTyYeHHs U 00JIacTh
Mosekysn. OyHKIIMOHAIbHAS npuMeHeHus hopMasbieruaa u
KapOOHWIbHAsL Tpymnma. KadecTBeHHBIC | alleTalibJIeTH/IA.
peakiuu Ha anpaeruabsl. CpoiicTBa, | UnmeHTHGUIIMPOBATH allbIETUIBI C
NOJIy4eHUE U IPUMEHEHHE | TOMOILbIO KAYECTBEHHBIX PEAKIUI.
dopmanpaernna u  aneranpiaeruga. | CoOmronaTh MpaBuiia SKOJIOTHUECKU
Peakuun NOJINKOHICHCAIUU IUISL | TPAMOTHOTO M 0€301acHOro 00palieHus
dbopmanbaeruaa. [lonsaTue o keToHax Ha | ¢ OPMaTIBIACTHIOM.
puMepe aleToHa.
Jemoncmpayuu. Peakuyuu cepeOpsiHOTO
3€pKaJia U CO CBEKENOIYUEHHBIM
ruapokcuaoM menu(Il) mpu HarpeBanuu,
KaK KaueCTBEHHbIC PEaKI[UU Ha
aJbJETUIbI

20 KapOoHoBbIe KUCITOTHI lT'omonornuecknii  psig = mpeAenpHbIX | XapaKTepu30BaTh CTPOEHUE, CBOMCTBA,
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OHOOCHOBHBIX KapOOHOBBIX  KHCJIOT.

KupHeie KHCJIOTBI. XHUMHUYECKUE

CBOMCTBA KapOOHOBBIX KHCJIOT.
[lonyyeHne U MpUMEHEHNE MYPAaBbUHOMN
U YKCYCHOU KHCJIOT.

Hemoncmpayuu. O6pasipl MypaBbUHOM,
YKCYCHOM, aJJbMUTHHOBOU U
CTEaApPUHOBOM KUCJIOT U UX
pacTBOPUMOCTH B BOJIE

Jlabopamopnuvie onvimvi. XUMUYECKUE

CBOMCTBA YKCYCHOM KHCIIOTBI

CIIOCOOBI MOIYYEHHUS U 001acTH
IIPUMEHEHNS] MYPAaBbUHOU U YKCYCHOM
KHCJIOT.

Pa3nuuars o01iee, 0CoOOeHHOE U
CIMHUYHOE B CTPOCHUU U CBOHCTBAX
OpraHUYeCKUX (MypaBbUHON U
YKCYCHOM) ¥ HEOPTAaHHUYECKUX KUCIIOT.
HaGmronarb, MpoOBOAUTH, ONHUCHIBAThH
(buKCcUpOBATh PE3yabTaThI
JIEMOHCTPALIMOHHOTO U TA00PAaTOPHOTO
XUMHYECKUX IKCIIEPUMEHTOB.
Cobmrofarh mpaBuiia SKOJIOTHYECKU
IPaMOTHOTO U 6€30MmacHOro oOpaIieHus

C KapOOHOBBIMH KHCIIOTaMHU

21

Crnoxusbie 3¢upsl. XKupbl

Peakmuss  srepudukammu.  CrnoxHbIe
a¢upsl. JKupbl, UX COCTaB U THUIPOIU3
(KUCTIOTHBIA M 1IeNOYHOM). Mbpuia.
['mnpupoBaHue KUPOB.

Jlemoncmpayuu. Komnexkiuys ClI0KHbBIX

OnuceiBaTh peakiuu dTepuuKaIm Kak
o0paTuMoil OOMEHHBIN MpoLIECC MEXKIY
KHCJIOTAMH U CIUPTAMH.
XapaKkTepru30BaTh CTPOCHUE, CBOWMCTBA,

CrocoObI MOYYEHHUS U 001aCTH
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a¢upoB. Komnekius xupoB. OOpasiisl
TBEPIOIO U KUIAKOTO MBLIA.
Jlabopamopnvie onvimel. OnpeneneHue

HCHIPCACIbHOCTHU PACTUTCIIBHOI'O Macjia

IPUMEHEHUS KUPOB.

YcTaHaBIMBaTh 3aBUCUMOCTb MEXKAY
(buU3MUECKUMU CBOMCTBAMU KHUPOB,
COCTaBOM HX MOJIEKYJ U
IIPOUCXOKIECHUEM.

Y TIPOM3BOZCTBO TBEPIBIX KUPOB HA
OCHOBE PaCTUTEIbHBIX Macedl.
Habmtonars, mpoBOAUTH, ONKUCHIBATH U
(uKcupoBaTh pe3yinbTaThl
JIEMOHCTPALIMOHHOTO U JIabOpaTOpPHOTO

XUMHUYCCKHX IKCIICPUMCHTOB

22

YrneBoasl

YreBoael. MoHOcaxapuibl. [I1r0ko3a
Kak anpaerugocnupt. CopOur.
MOJIOYHOKHUCIIOE U CIIUPTOBOE
opoxxerue. dorocunTtes. Jucaxapumbl.
Caxapo3a. [Tonucaxapuipl: Kpaxmarll,
1IEJUTION03A.

Jlemonucmpayuu. AnbIeruIHbIC

CBOICTBA M CBOIMCTBA MHOTOATOMHBIX

OnpenensiTe IPUHALIEKHOCTh
OPraHUYECKUX COCIUHEHUN K
YITIEBOLAM.

Paznuuate MOHO-, 1H- U TIOJIUCAXaPUABI
10 MX CIIOCOOHOCTH K THAPOJIH3Y.
[IpuBOaNUTHE IPUMEPHI IPEACTABUTENIEN
Ka)KJIOW TPYNIIBI YIIIEBOAOB.

HaOmronate, mpoBOAUTD, ONUCHIBATE U
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CIIMPTOB INIFOKO3bI B PEAKLUAX C
ruapokcugom meau(Il).
Nnentudukanus kpaxmarna.
Jlabopamopnuvie onvimwi. I3roToBIICHUE
KpaxMaJbHOIO KJeucTepa.
Nnentudukanms kpaxmana Kaxk
KOMIIOHEHTAa HEKOTOPBIX MPOTYKTOB

IIUTaHUusA

(buKCUpOBaTH PE3yIBTATHI
JIEMOHCTPAIIMOHHOTO U JIA0OPAaTOPHOTO

XHUMHUYCCKUX SKCIICPUMCHTOB

23

AMUHBI

AMuHoOrpynna. AMUHBI NOpeIeibHbIE U
apomarnueckue. AHuwiuH. [lomydenwue
aMuUHOB. Peakuus 3uHMHA. XMMHUYECKHE
CBOMCTBA M MPUMEHEHUE aMUHOB.
Hemoncmpayuu. Ioptper H. H. 3ununa.
Konneknysi aHUIMHOBBIX KPACUTEIIEH.
Jlabopamopnuvie onvimei. I3roTOBICHUE

MOJENEN MOJIEKYJI aMAHOB

OnpenensTb NPUHALIEKHOCTh
OpPraHWYECKOro COEIMHEHUS K aMUHAM
Ha OCHOBE aHAJIN3a COCTaBa €r0
MOJIEKYJI.

XapakTepu30BaTh CTPOCHUE, CBOMCTRA,
CHIOCOOBI MOYYSHUS U 00TaCTH
MPUMEHEHUS aHUJIMHA.
ApPrymMeHTHUpOBaTh YyBCTBO FOPJIOCTH 3a
JOCTHXKEHUS OT€YECTBEHHOU
OPTraHUYECKOU XUMHH.

CoOmronaTh mpaBuia 6€30MacHOTO
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O6paHIeHI/I$I C aHWJIMHOM U KpaCUTCIIAMU

Ha €Tr0 OCHOBC

24 AMWHOKHUCIOTBHI. AMMHOKHUCIIOTBI, COCTaB UX MOJIEKYNI U | OnpeaensiTb NpUHAIJIECKHOCTh
CBOMCTBA, KakK aM(OTepHBIX | OPraHUYECKOTO COCTUHECHHUS K
OpraHUYECKUX COCAUHEHUM. [THIMH, | aMUHOKHUCIIOTaM Ha OCHOBE aHaJn3a
KaK  MPEJCTaBUTEIb  aMHUHOKHCJIOT. | COCTaBa UX MOJICKYII.
[Tonyuenue mONMUNETHUIOB peakiuell | XapakTepu3oBaTh CBONCTBA
MTOJINKOHICHCAITUH. [Tonsitue 0 | aMUHOKHCJIOT KaK aM(OTepHBbIX
METITUIHON CBSA3H. COEeIMHEHUM.
Jlabopamopnvie onvimul. N3rotoBnenue | Paznuuare peakuyu MoJIMKOHACHCAIIUU
MOJIEJIA MOJIEKY/IbI TIIHIIMHA Y TIENITUJIHBIE CBSI3U

25 benku CrpoeHue MOJIeKyIl OEIKOB: IEpBUYHAsI, | XapaKTepHU30BaTh COCTaB, CTPOSHHUE,
BTOPUYHAS U TPETUYHASI CTPYKTYPHI. CTPYKTYpY U CBOMCTBA OEJIKOB.
KauyecTBeHHBIC peakuy Ha OCIIKH, UX Nnentuduimponars OCIIKH.
TUAPOIN3, EHATypalns U OnuceiBaTh OMOJIOTOYECKUE CBOMCTBA
Oouonorndeckue QPyHKITUH. OCJIKOB Ha OCHOBE MEXXIPEAMETHBIX
Jlemoncmpayuu. KauecTBEHHbBIE CBSI3€H XUMUH ¥ OMOJIOTHHU
peaKkIy Ha OSJIKH.

26 [Tpaktuueckas padora Ne 1. Nnentudukanms opraHuuecKux [IpoBoauTh, HAOIIOAATH U ONUCHIBATD
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Nnentudukamnms

OPraHUYECKUX COCAUHEHUN

COEIUHEHUN

XUMHUYCCKHUU OKCIICPUMCHT JJIA
MOATBCPKACHUA CTPOCHUSA U CBOMCTB
Pa3siIMYHBIX OPraHNYCCKHUX COCIII/IHGHI/If/'I,
a TaK)KC UX I/II[GHTI/I(I)I/IKaI_[I/II/I C

IIOMOIIIBIO KAaYCCTBCHHBIX peaKL[I/Iﬁ

27 [ToBTOpeHME U 06001IEHNE TecTtupoBaHue, peuieHue 3aaad u BBITIONMHATE TECTHI, periaTh 3a1a4u 1
yIpaXKHEHUH 110 TeMe YIOpaKHEHUS 110 TEME.

[IpoBOIUTH OIIEHKY COOCTBEHHBIX
JTIOCTUXKEHUN B YCBOCHUU TEMBI.
KoppektupoBaTh CBOU 3HAHUS B
COOTBETCTBHUH C TJIAHUPYEMBIM
pe3yinbTaToM

28 KonTponbhas padora Ne2 «Kuciaopoa- u a3oTcoaepkaIiie opraHnuecKie CoOeTUNHECHM

29—33 Tema 4. Opranudeckasi XuMusi 4 0011eCTBO (5 4)

29 buorexnonorus PazButne 6morexnomoruu. Tpu OOBIACHATH, UTO TAKOE OMOTEXHOJIOTHS,

HaTpaBJICHUS OMOTEXHOJIIOTUH: TeHHAs
(WJIM TeHEeTUYEeCKas) MHKEHEPUs;
KJIETOYHAS MH)KCHEPUS;, ONOIOTHIECKas

uHXeHepus. [‘eHeTnueckun

reHHasi (WM TeHeTHYeCcKasl) HHXXEHEepHs,
KJIETOYHAS WH)KCHEpHs, OnoIorudeckast
WHXXEHEPUsl, KIIOHUPOBaHHUE,

MMMOOUITM30BaHHBIE (PEPMEHTHI.
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mMoaupuurpoBanHbie opranusmsl (MO)
U TPAHCTEHHAas MPOAYKIHS.

Knonupoanue. UMMoOMIM30BaHHbBIE

XapakTepu3oBaTh PoJib OUOTEXHOJIOTUH
B pPEIICHUHU MPOIOBOJILCTBEHHON

poOJIEMbI U COXPaHEHUH 3/10POBBS

(bepMeHTHI U UX IPUMEHEHHE. YeJioBeKa
Hemoncmpayuu. BuaeopparmeHTsl U
CJIai/ibl IO OMOTEXHOJIOTUU U
UMMOOUTN30BaHHBIM (hepMEHTaM
30 [Tonumepsl Knaccuduxamus nomumepos. KnaccuduumpoBars  monuMepsl 1O
HckyccTBEHHBIE TONUMEPBIL: LEJUTYJION, | Pa3JINYHBIM OCHOBaHHSIM.
aleTaTHbIN MENK, BUCKO3a, IeJITIo(aH. Pa3nuuare MCKYCCTBEHHBIE MOJIMMEPBHIL,
Lemoncmpayuu. Konnexkuus KJ1acCU(UIIMPOBATH 170:¢ u
nosuMepoB. Komiekiys CHHTETUYECKUX | WILUTFOCTPUPOBATh TPYNINbl  [MOIUMEPOB
MOJINMEPOB M U3AEIHUI U3 HUX IpUMEPaAMH.
YcranaBnuBarb CBAI3H MEXIY
CBOWCTBAMHU TOJIMMEPOB U 00JaCTAMHU
UX IPUMEHEHHUS
31 CuHTEeTHYEeCKHUE TOJIUMEPHI [lonumepuszauuss u mNOAUMKOHAEHcauws, | Paznuuare MOJTMMEPHU3ALINIO u
KaK CIOCOOBI MOJYyYEHHUS TOJIMMEPOB. | MOJIUKOHACHCALIHUIO.

Cunrernueckue kayuyku. [lomucrupon,

[IpuBOAUTH MpUMEpPHI 3THUX CIOCOOOB
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TeQJIOH W TMOJUBUHIIXJIOPUJ, KaK
IIPEACTABUTENHN IJIACTMACC.
CuHTETHUYECKHE  BOJIOKHA:  KalpoH,
HAWJIOH, KEBJAp, JIABCAH.
Lemoncmpayuu. Konnexkuus
CUHTETUYECKUX TOJMMEPOB: IIACTMACC

1 BOJIOKOH H I/I3)1€J'H/If/i U3 HUX

MMOJIYUCHH ITOJIMMCPOB.
OnuceiBaTh CHUHTETHYCCKUC Kay4yKH,
IIJ1acTMAacCChl U BOJIOKHA Ha OCHOBC CBA3U

CBOMCTBA — MMPUMCHCHHC

32 [Ipaktuyeckas padora Ne 2 Pacno3naBanue miacTMace U BOJIOKOH [IpoBoauTh, HaAOMIOMATH W OIMHUCHIBATH
XUMHYECKUN AKCIIEPUMEHT LTSt
UACHTU(PUKALMHU [IJITACTMACC U BOJIOKOH C
MOMOIIBIO0 KAYECTBEHHBIX PEAKIIHMA

33 IToBTOpenne u 0600menue kypca. IlonBegeHue uTOroB yueoHoro roaa.

34—35 Pe3zepBHOe Bpemsi
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