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PaGouas nporpamma yue6roi JUCLHIITMHEL « XUMU» pa3paboTana Ha OCHORe:

- DexepansHoro FOCyapCTBEHHOTO  00pa30BaTEe/ILHOIO CTanjapra cpeanero o6uiero
00pa3soBanusl, yTBepKIEHHOrO ipuxasoM MuHoGprayku Poccuu ot 17 mag 2012r. Ne 413, ¢

M3MEHCHHSIMH, YTBEPKICHHBIMH MPHKAZOM Muno6prayku Poccun ot 29 nexadps 2014r, No
1645;

- Pexomennmanuii mo OPraHH3alluK TONyYEeHHS CPENHEro 0GIIero obpasoBaHus B mpenesax
OCBOCHHUSI 00pa30BaTENLHBIX [IporpaMM Ha 6ase OCHOBHOro 06miero o0pasoBaHus ¢ yueToM
TpeboBanuit  OIrOC nonygaemMod  npodeccun  wim CIICUHATIBHOCTH  CpefHero
npodeccHOHATBHOrO o0paszoBanus (mucLMO Henapramenta FOCYNapCTBCHHON MOJMTHKH B
cthepe noarorosku pabouux kanpos u JII10 Muno6puayku Poccuu ot 17.03.20] 5 Ne 06-259);

- Ilpumeproii ocuoBHOI oOpasoBaTelbHOIM [IpOrpamMmel  cpenHero of1ero o0pazoBanms,
0JI00peHHOH pemreHueM (enepansroro Y4eOHO-METONHIECKOTO 06be IHHEHHS no obmemy
obpasosanmio (npotokon Ne 2/16-3 ot 28 urong 2016 r.);

- Ilpukasa Muno6prayku Poccun Ne726 ot 2 asrycra 2013 "O6 YTBEpXKACHUH (henepanbHOro
I'OCYapCTBEHHOTO 00pa3oBaTeNLHOrO CTaHJapTa CpeHero mpoQecCHOHAIBHOrO obpazosanus
no npodeccun 43.01.04 «IloBap cymoBoitn";

- Ilpumeproii  mporpammoit 001eobpasoBaTebHOH  yueGHO AUCIHIUITHHEL  «XHMHSA» [Is]
MPO(pECCHOHATBHEIX  06Pa30BATEbHEIX OpraHu3alud, peKOMEHIOBAHHOI Denepanbubiv
TOCYNapCTBEHHBIM aBTOHOMHBIM yUpe)K/eHHeM obpasoBanusy (OrAY «DUPO») B KauecTre
IPUMEPHOH IPOrpaMMbI IS PeaI3alul  OCHOBHOH NpodeccHoHANBHOMN o0pazoBarensHOI
liporpammpl CI1O Ha Gase ocHoBHOrO 06mero o0pasoBaHus ¢ MoTyyeHHem Cpenxero obuiero
Q6pa303aHHg (mpotokon Ne 3 or 21 mronst 2015 r.)

Opraﬂmaum-paspaGOTqHK: l'ocynapersennoe  GromieTHoe npodeccHonanbHOE
obpasosareiibHOe ydpexnenue Hoocubupcekoii o6nactu «HoBocuGupckuii PEUHOH KOJLIEIK,

Pés’paﬁquHK: lapeitiuna V.T., npenopasatens
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1. ITACITOPT PABOYEI IIPOIr'PAMMBI YYEBHOI JAUCLHHAILITUHBI
«XHUMHA»
L.1. Obaacte npumenenmns paboueii mporpammer
Pa6ouasg IIporpamMMa  y4yeOHON AMCHHILUIHHEL «XHUMUSI» SBISIETCS YacThiO OCHOBHOI
npoecCHOHATBHOI 00pazoBarenLHOLH [IporpammMel B cootBetcTBHH ¢ ®I'OC mo npogeccuu
43.01.04. «IToBap cymosoiiy: YKpynHEHHAs rpymma npodeccuii 43.00.00. «CepBHC H TypH3M».

1.2. Mecro amcumniuper B CTPYKTYpe OCHOBHOI npodeccHona nHoil oOpa3zoBareabHOI
NpPOrpaMMel

Hucumnmuna «Xumus» spisercs Y4eOHBIM NpeamMeToM Mo BEIOOPY U3 06s3aTelbHOll
peAMEeTHOH obnactH  «EcrecTBeHHEBIE Haykuw» ®I'OC  cpenmero o6mero obpazoBanus.

cpenHero obmero o6pasoraums,

L.3. Hean u 3aja4un AuenmMminnp TPeBOBAHMSI K Pe3y/IbTATAM 0CBOEH S MHCHHILTHHBI

Conepikanne nporpammer «Xumusy HAIpaBJICHO Ha OCTHXKEHHUE CIIEAYIONIMX Leeii:

1. dopmuposanue y 00YYaIONTHXCST yMEHHS OLIEHHBATS 3HAYHMOCTh XHMHYCCKOTO 3HAHUS
MUIS KQXI0T0 YeIoBeKa;

2. dopmupoanue Yy 00yuaromuxcs nenocTHOro [PENCTABICHUSA O MHPE U POJIM XHMHH B
CO3/JaHUH COBpPEMEHHOMH CCTCCTBEHHO-HAYYHON KAPTHHLI MHPA; YMEHHS 0OBICHITE O00BEKTHI H
IIPOLCCCHl  OKpYIKAIOWed  JeHCTBUTENLHOCTH' NPHPOJHOH,  COLHAILHOIH, KYJIbTYPHOI,
TEXHHYCCKOH CPEIbI, — HCIOMB3YS IS 3TOTO XHUMHYCCKHE 3HAHHUSA,

3. pasBurHE Yy 00YYalOIHXCsl  yMeHHi paznuyate (GakTel W oOueHKH, CpaBHHBATh
OLUCHOYHBIC BBIBOJbI, BHIETh HX CBA3b C KPHTEPHAMH OLECHOK M CBA3b KDUTEPHEB C
ONPENCNIEHHOH CHCTEMOI UCHHOCTEH, (QOPMYIHpPOBaTE ¥  0BOCHOBLIBATE COOCTBEHHY O
TO3HLHIO;

4. mpuoOpeTeHHe OGYYAIOIMHMIHCS OMEITA Pa3sHoO0pasHON JeATeNbHOCTH, MO3HAHUS W
CaMOIO3HAHMS, KIIOYEBbIX HABBIKOB, MMEIONMX YHUBEPCAIBHOE 3HAYEHHE s PasIMYHEBIX
BHIIOB CATEILHOCTH (HABBIKOB pelleHHs npodJIeM, NMPUHATHS pelleHuit, NOMCKA, aHanu3a u
00pabotku mHpopMarmu, KOMMYHUKATHBHEIX HABBEIKOB, HABLIKOB H3MEPEHUH, COTpyHHYeCTRa,
Oe3onmacHoro oGpalmenus ¢ BemmecTsamu B MMOBCEIHCBHOM JKM3HH).

OcBoenne coaepxanus Y4eOHOH IHCHMIUIHHBL «XHMHS» oGecreunpaer JOCTHKEHHE
OByHaromuMIcs citenyiomux Pe3yIbTATOB:
* TUHMHOCHMIHBIX:

-~1YBCTBO IOpAOCTH M YBaXXEHHS K HCTOPHH M JIOCTUKEHHSIM OTCYECTBEHHOH XHMHYECKOI
HAYKH; XHMHYECKH TPaMOTHOC MOBE/ICHHE B NPOhECCHOHATBHOM NEATENBHOCTH U B OBITY mpu
oépameﬂnn € XHMHYECKHMH BEIIECTBAMHU, MATEPHAIIAMH U IpoLEeccamu;

. -TOTOBHOCTH K IPOIOJIKEHHUIO 00pa30BaHUsI U MOBBILICHHUS KBaU(pHKALK B u3GpanHoii
PO eCCHOHALHOMN JESTENLHOCTH U OOBEKTHBHOE OCO3HAHHE POJH XHMHYECKHX KOMIIETeH LU}
BOTOM;

e -YMEHHE HCIOJB30BATH JOCTHIKCHHS COBPCMECHHOH XMMMYECKON HAYKH H XHMHYECKHX
TEXHOJIOTHii IS TOBBIIIEHUS COOCTBEHHOr0 HHTENIEKTYaIbHOr0 Pa3BHTHS B BBIOpaHHOH
H;};DZO_(EGCCI/I.O,HMBHOI‘;I JESATENbHOCTH;

. s memanpeomemmupix:

. "HCNOIL30BaHME pPAsIHYHBIX BHAOB MO3HABATE/LHOl JACATEIILHOCTH M OCHOBHBIX
HHTENIEKTYANbHBIX ONepauui (OCTaHOBKH 3a1a9H, (OPMYIHPOBAHMS THIIOTE3, aHAIH3A W
CHHTE34, CpaBHEHHS, OOOOIUEHHS, CHCTEMATH3AIMH, BHIABICHUS IPHYUHHO-CJICICTBEHHEIX
CBsI3¢i, momcka aHAJIOroB, (OPMYIHPOBAHHS BbIBOJIOB) /IS PELICHHUS MOCTABICHHOI 3a/1a4H,
NMPHMEHCHWE OCHOBHBIX METOOB [1O3HAHHS (nabmonenust, Hay4moro OKCIIEPUMEHTA) 7St
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U3YYCHHUS PA3MYHBIX CTOPOH XHMHYECKHX OOBEKTOB K I[IPOLIECCOB, ¢ KOTOPBIMH BO3HHKAET
HEOOXOIHUMOCTE CTAIKMBATECS B npogeccuonansHoii chepe;

~HCIOIb30BAHUE PA3NIMYHBIX UCTOUHUKOB JUIA TMOTYYCHHSA XHUMHYECKOH MH(OpMaImH,
YMEHHC  OLCHUTb €€ JOCTOBEPHOCTh I  JOCTUIKEHMS XOpPOUIMX  pe3yJLTaTOB B
npogeccuonanbHoil chepe;

* HPEOMEmHbIX:

-C)OPMHUPOBAHHOCTB NIPEICTABIICHHH O MECTE XHMUM B COBPEMEHHOM HAay4yHOH  KapTHHe
MHpa;

~IIOHHMaHHE POJIH XUMHH B (DOPMHPOBAHHH Kpyrosopa i (pyHKUHOHAIBHOH IPaMOTHOCTH
HEII0BeKA 1A PEIICHUS IPAKTHYECKHX 3a/1a4;

“PAA/ICHAC  OCHOBONOJArAlOIIMMHE  XHMHYECKHMH [IOHSTHSMH, TCOPHAMH, 3aKOHAMH M
3aKOHOMEPHOCTSIMH;

“YBCPCHHO®  II0/Ib30BaHHE XMMHYECKOH TEePMHHONOTHEH u CHUMBOJIMKOH;, BlajeHue
OCHOBHBIMH METOJIAMH HAY4HOT'O O3HAHHSL, HCIIOME3YEMBIMH B XHMHH: HaOmoieH1eM,
OIHCAHUEM, H3MEPEHHEM, IKCIIEPHMEHTOM;

-yMeHUe 00pabaTkIBaTh, OGBACHATE PE3yIbTAThI IPOBE/ICHHEIX OIBITOB H JIEJIATH BBIBO/BL;

-TOTOBHOCTB M CIIOCOOHOCTH MPHMEHATH METOMIbI MTO3HAHMS IIPH PELICHUH NPAKTHUECKHX
3anaq;

-C(OPMHPOBAHHOCTD yMEHHs 1aBaTh KOJIMICCTBEHHBIE OLCHKH H MPOH3BOJUTE PaCUEThHI
10 XUMHYECKIM (DOPMYJIaM U YpaBHEHHSM;

-BIIa/ICHHE TIPABHIAMH TEXHHKH Ge30IIaCHOCTH TIpH MCTIOTIb30BAHUH XHMHYECKHX BEIICCTR;

-C)OPMUPOBAHHOCTH COGCTBEHHO MO3MIIHH 110 OTHOLICHHIO K XUMHYECKOH HHpOpMAImu,
I10JIy9a€MOH M3 Pa3HBIX HCTOYHHKOB,

OO0y4alomuiicst Ipu U3yveHHn AMCHHIINNDI HA 0a3oBoM ypoBHe HayuHTCS:
—PacKpLIBaTh Ha MpPHMEPAX pOJNb XHMHH B (opmupoBanHH cOBpeMeHHOH HayuHOi
KapTHHLI MHpa U B IPaKTHYECKOH AeATeIbHOCTH YeIoBEKa;
- '-—,z;efvloHCTpHpOBaTL Ha  NIpUMEpax B3aHUMOCBA3b MEXKAY XHMHEH W JPYTHMH
€CTeCTBEHHBIMH HAYKAMH,
| —pacKpeIBaTh Ha [IPUMEpaX IMOJIOKEHHUS TEOPHH XHUMHUYECKOTO CTPOeHHs A.M. bytnepoga;
—TIOHMMaTh usnyeckuii cmpicn ITeproanueckoro 3akona HHA. Menzaeneesa u na ero
OCHOBE OOBACHATH 3aBHCHMOCTh CBOMCTB XHMHYECKHX 9JIEMEHTOB K 00pa3oBaHHBIX HMU
BEIIECTB OT 31EKTPOHHOIO CTPOEHUS aTOMOB;
—O00BICHATH MPHYHHEI MHOro00pasusi BEIIECTB HA OCHOBE OOLIMX [peacTaBieHui 06 ux
cocTase u CTPOCHHH;

' —IPUMEHATH MPABHIIA CHCTEMATHYECKOL MEIKIYHAPOIHOH HOMEHKIATYPEI KaK CpeJcTBa
paBJTH_i{GI;H_I/IH;H:IHIIEHTHQ)HKaLlHH BEILIECTB 10 UX COCTaBY M CTPOEHHUIO,

. —COCTaBJIATE MOJEKYIADHBIE M CTPYKTYPHEBIE (DOPMYJIBI OPraHHYECKHX BEINECTB KAk
HOcuTeNieH MH(OpManuM o CTPOCHHH BEIIECTBA, €r0 CBONCTBAX M NPHHALISKHOCTH K
ONpPENEICHHOMY KIacCy COeIUHEHHI;

—XapaKkTepH30BaTh OPraHWYECKHE BELIECTBA IO COCTaBY, CTPOEHHMIO W CBOHCTBaM,
YCTaHABJIHBATE [IPHYMHHO-CIIEACTBEHHBIE CBSI3H MEXKIY NaHHBIMU XapaKTePHCTHKAMH BELIECTBA;
~HPUBOLMTL TIPHMEPEl XMMUYCCKHX PEaKiyif, PacKpHIBAIOIMX XapaKTepHble CBONCTBA
TUIIMYHEIX [IPEJCTaBUTeNeH KIaccoB OPTraHHHYECKHUX BEIIECTB C LENBI0 MX UACHTHQHKAIHH W
00BsICHEH NS 00TACTH IPUMEHEHHUS;
~IIPOTHO3UPOBATH BO3MOMKHOCTE [POTCKAHKA XUMHYCCKHX PEaKLHH Ha OCHOBE 3HAHMI O
THIAX XHMHYECKOH CBA3H B MOJIEKYJIaX PEAreHTOB H MX PEaKIHOHHOM CIIOCOOHOCTH;
 —HCNONB30BATH 3HAHUA O COCTaBe, CTPOCHHHM M XHMHYECKHX CBOMCTBAX BELICCTB JUls
0€301aCHOr0 NPUMEHEHHUS B IPAKTHYECKOl JeATElIbHOCTH,
 —IIPUBOIHTE IPUMEPLI IPAKTHYECKOr0 UCTIOJIB30BAHMSA MPOAYKTOB IepepaboTku He()TH 1
HI:JH:}SO,L[HO'f*O' a3a, BLICOKOMOJICKYJISIDHBIX ~ COEIMHEHHH (MOJMATHIEHA, CHHTETHYECKOTO
KayqyKa, alleTaTHOro BOJIOKHA);



~IPOBOZMTE OIBITEI [0 PacMO3HABAHHUIO OPraHMYCCKUX BEIIECTB: IIHLEPHHA, YKCYCHOM
KHCJIOTBI, HENPEE/ILHBIX JKUPOB, TUIFOKO3bI, Kpaxmaia, GeJIKOB — B cocTage [IHIIEBBIX [IPOAYKTOB
H KOCMETHYECKHX CpPE/ICTB;

—BIA/ICTE NPaBHIaMK U MPHEMaMH (e30NacHol paboThl ¢ XHMHYECKHMHU BelnecTBaMu i
nabopaTopHbIM obopynoBanuem;

~YCTAHABIMBATE 3aBHCUMOCTE CKOPOCTH XUMUYECKO PCAKIMH M CMEINEHHUST XHMHYECKOTO
PaBHOBECHs OT pPasiUYHBIX (AKTOPOB € IEJBio ONPENCJICHHS ONTHMAIBHBIX YCIIOBHI
IPOTEKAHHS XHMMHYECKHX [IPOLIECCOB;

—HPHBO/IUTE IIPUMEPEI THAPOJIH3A COJIeH B IOBCCIHEBHOM JKH3HU YeJIOBEKA,

—IPHBOIUTE  IPUMEPBI OKHCJIUTE/IbHO-BOCCTAHOBUTEIBHbBIX peakuuii B  mpupose,
IPOU3BOJICTBEHHAIX IIPOIIECCAX H IKH3HEAEATEIBHOCTH OpPraHU3MOB;

—HPHBOAUTE [PHMEPbl XHMHYECKHX DEAKIIMiA, PacCKpBIBAIOIIUX OOLIME XHMHYECKUe
CBOHCTBA IIPOCTHIX BEIECTB — METAILIOR U HEMETAILIOB;

—IIPOBOJIUTE pACYeTBl HAa HaXOXKIEHHE MOJIEKYJIAPHOH  (popMYINIEI  yreBomopona 1o
HIPONYKTaM CrOPaHHS M 1O €ro OTHOCHTEIBHOH IMIOTHOCTH K MAacCOBBIM [J0JIIM 3JIEMEHTOB,
BXOJISIIIHX B €r0 COCTAB;

—BJIaZeTh NpaBHIAMH Oe30MacHOro obpalenus ¢ eaxumu, TOPIOYUMH U TOKCHYHBIMH
BCIICCTBAMH, CPEICTBAMH OBITOBOIL XHMHH;

—OCYLIECTBIIATE TOUCK XUMHUYECKOH MH(QOPMAlMK [0 Ha3BaHHsM, HICHTHHKATOpaM,
CTPYKTYPHBIM (hOPMyJiaM BEIIECTE;

—KPDHTHYCCKH  OLEHHBATH U MHTCPIPETHPOBATE  XHMHYECKYIO HH(pOpMALHIO,
CONCPIKALIYIOCA B COOOIIEHHUSAX CPE/ICTB MaCcCOBOI HH(OpMaIHH, pecypeax HWnrepuera, Hay4Ho-
TTOITYJIPHBIX CTATBAX C TOYKH 3PEHHS CCTECTBCHHO-HAYYHOH KOPPEKTHOCTH B LEJISX BBISBICHUS
OLIMOOYHBIX CYHKIASHHH 1 (Gopmuposanus cobeTreHHOM NO3HIHH,

—IIPCACTABIIATE IIYTH pPEUICHUS TI00AIBHBIX MPOOJIEM, CTOSIUMX MEPEe YeNOBEUCCTEOM:
JKOIOTMHIECKHX, SHEPIeTHYECKHX, CHIPbEBBIX, H POJIb XMMHH B PELICHHUH 3THX NPoGIIeMm.

OGyuaromuiics na 6asosom YPOBHE IOJYYHT BO3MOKHOCTb HAYYHTHCS:

—HJUTIOCTPUPOBATh HAa NPUMEpPax CTAHOBICHHE U 9BOTIOLHIO OPraHWYecKol XUMHH Kak
HayKH Ha pasiHYHbIX HCTOPHYECKHX ITANAX ¢ PA3BHTHS,

—HCIIOJIB30BATL METOABI HAYYHOIO MO3HAHHS [IpH  BBIMOIHEHHH TMPOEKTOB H yueOHO-
HCCIEN0BATENBCKAX 3a7a4 IO H3y1ICHHIO CBOHCTB, CIIOCOOOB MONYYCHHS H pacrozHaBaHus
OpPraHHYeCKUX BEIICCTB;

_—OOBACHSTE NPHPOLY H  CMOCOBHI 00pa3oBaHus XHMHYECKOH CBS3M: KOBAIEHTHOIN
(hdﬂﬁpHdﬁ,'LHeHOHHpHOﬁ), MOHHOH, METAaUINYECKOM, BOXOPOMHON — ¢ MeJbio OmpeeNeHus
XHMHYECKOH aKTHBHOCTH BEIIECTB;

" ~YCTaHABIMBATE TCHCTHYCCKYIO CBA3b MEXJLY KIACCAMH OPraHHYECKHX BEIECTB JULst
000CHOBAHHS  NPHHLUIHAILHOM BOSMOXKHOCTH ~ IIOJIYYCHWs OpPraHHYeCKHX COETHHEHHI
3a[laHHOT0 COCTABA M CTPOEHHUS;

—YCTaHaBIIMBATL B3aHMOCBA3H MEXIy (aKTamu U TCOPUCH, NPHYUHON U CIICACTBHEM MpH
AHATK3€ MpPOOJEMHBIX CHTYaUHH H 0GOCHOBAHMH [NPHHUMACMBIX DpELICHHIA Ha OCHOBe
XUMHYCCKHX 3HAHMUI.

B riponecce ocBoenus nporpammer (opmupyroTes Crienyionye o6mue KoMIETeH N

OK 1. Ilonumars cymuocTs u COLHATLHYIO 3HAYUMOCTb CBOEH Oymymeit mpodeccu, IPOSIBIISATE
K HeH yCTOMUMBBI HuTepec

OK2.  OpraHu3oBbiBaTs COOCTBEHHYIO JESTENBHOCTB, HCXOAS H3 LENH U CIocoboB  ee
JIOCTHIKCHHS, OTIPEIeNIeHHbIX PYKOBOIHTENEM

OK3. AHéiJil}IéHpOBaTb pabouyro cHTyanuo, OCYIIECTBIIATE TEKYIMH U HTOIOBBIA KOHTPOIb,
OLIEHKY M KOPPEKIHIO COOCTBEHHOI JEeATETBHOCTH, HECTH  OTBETCTBEHHOCTH 3a
Pe3yIBTaTHI CBOeH pPaGoThI

OK4. OcymecTBnsaTs nouck u HCTIONB30BAHHE HH(OPMALUK, HEOOXOTUMOM 1S Hh(heKTuBHOro
BBITOJIHEHHS PO} ECCHOHANIBHBIX 3a1ay
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OKS. Henons3osars HH(pOpMaHOHHO- KOMMYHHKallHOHHBIE TEXHOJIOTHH B npodeccHoHaTBHOM
JOeATETBHOCTH

OK 6.PaBorats B KoMamze, 3 heKTHBHO 061mAaThCs ¢ KOJLIeraMu, pyKOBOJCTBOM, KJITHEHTAMU
OK 7. Ucnonusate BOHHCKYIO 00S3aHHOCTE, B TOM wuHclIe ¢ [IPHMEHEHHEM MOTyUeHHBIX
NpOpeCCHOHANBHBIX 3HAHMI (115 1OHOLE}H)

1.4 KosmngecTso uacos na ocsoenme NPOrpaMMeI IHCHHIIIHHBI

Ob6wem MakcuManbHOI y4eOHO#H Harpysku o6yuaromerocs - 396 4acoB, B TOM YHCIIE:
0Bs13aTeNBHOI aymuTOpHOIL y4eOHO| Harpysku obyyaromerocs 264 qac;
CaMOCTOATENLHOH paboTel 06yuaromerocs 132 yacos.

CTPYKTYPA U COAEPKAHUE YYEGHOM AUCHHAILINHBI
2.1. Odnem yuebHoii qucHumInHLL H BH/IbI Y4e0HO#H paboTbi

B Bux yye6Hoit paGorer Konuuectso yacos

Makcumansnas yueGuas Harpyska 396
(Bcero)

Ob6s3atensHas ayIuTOpHas yyeOHas 264

Harpyska (Bcero)

Ha6opaTopH0-npaKTHqecme 3aHATHUS 70

Camocrositensuasn paGora ydaruxcs: 132
(Bcero)

[Ipomexyrounas aTrecraus B dopme nuddepenimposannoro 3a4eTa, 9K3aMeHa.
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2.2. TemMaTHYeCKHI IVIAH U COlePIKAHIE Y4eOHOH THCHHIIHHEI Xumug

HAUMEHOBAHMUE PA3JIEJIOB COJZIEPYKAHUE YYEBHOI'O MATEPHAJIA, IABOPATOPHBIE U OBBEM | YPOBEHb QDOPMHPYEMIF’
HTEM _ NIPAKTHYECKHE 3AHATHSA, CAMOCTOSI TEJILHBIE PABOTBI YACORB YCBOEHMS] KOMITETEHI MU
Beegenue _ ! 4
' - Hayunsie Meronnl mo3HaHWs BemecTB u XHMHYECKHX SBIICHUIL. 4 2 OK. 1-7

Poib okcniepumenta u Teopun B XuMuH. 3HAUCHHE XHMHM py

‘ocsoenu. mpodeccuis. CI10 u cnenmansrocteit CII0 ecTecTREHHO-

HAYIHOTO NPOQHIIS TPOGECCHOHAILHOr0 06pazoBaHHs.

Camocmoamensnan paboma o6yuarouuxca: 4

Cocmasume mabruyy «Omuuyue OP2AHUYECKUX COCOUHEHUT Om

HeOP2AHUYECKUX »

Ioozomosums peghepam «Pov xumuu 6 Jcusiu venosexay

Opranndeckas Xxumus 120
1.1. Ilpeamer opranuveckoii 18
xumaH. Teopust crpoenns Ilpeamer opranmueckoii xumun. [TonsTHE 06 OpPraHUYecKOM 1 2 OK. 1-7
OPraHHYeCKHX COeIMHEeHHI] BCIIECTBE M opraHu4yecko xmmum. Kparkuii ouepk mcropuu

PasBUTHA OPraHMYECKOH XHMMH. BHTamumsm u ero kpyumenue.

Ocobennocru CTPOCHHS OpraHH4eCcKHuX COCIMHEHHIA.

Kpyrosopor yrmepona s npupose.

Teopusi cTpoenusn oprannveckux coexmHenuil A.M.Bytneposa . 2 2 OK. 1-7

Ipeanoceuikn cosmanus Teopuu crpoenns. OcHOBHLIE HIOJIOXKEHMS
Teopun cTpoeHus A. M. Byrnepoa. Xummueckoe crpoenme u
CBOHCTBA OpPraHMYeCKHX BemlecTB. I[loHsTHe 06 H30MEpHH.
Crocobdr1 oTobpakenus cTpoenus MOJIEKYJIBI ((OPMYIIBI, MOZIETH).
3Hauenue Teopun A. M. Byrneposa st passutus oprammueckoit
XHMHH H XHMHYECKUX [IPOTHO30B.

Crpoenne aTtoma yriepoaa. OneKTpoHHOE 06JIaK0 H OpOHTANE, S-
U p-opOMTami. DIeKTpoHHBIE | JJIEKTPOHHO-TpaduyecKHe
Gopmynbl atomMa yriaepoma B OCHOBHOM W BO30YXIIEHHOM
cocrosiHusX. KopaneHTHAs: XuMHUYeCKas CBS3b U ee Kinaccudukaims
1o crnocody nepekpriBanis opbutaneii (o- u m-cBs3H). IlonsTue
rudpuauzanun. PazauuHble THIIE

ruOpum3aue U GopMa  aTOMHBIX opbutanei, B3aumHOe
OTTAlIKUBAHHE THOPHAHBIX OpOWTalell M MX pacnonokenue B
IPOCTPAHCTBE B COOTBETCTBUM C MHHAMYMOM 3Hepru. I'eomeTprs




MOJICKYJl = BCINECTB, OOpa3OBaHHBIX = aTOMaMH  yriepoxa B
PA3JIHYHBIX COCTOSHUSX THOPUIH3AINH.

Kunacendukanus opranmyeckux coenunennii. -

‘Knacenuxanms <opranmuecknx Bemecrs B 3aBHCHMOCTH OT
CTPOCHUS. YIICPONHOH nenu. [lonsTue QyHKIMOHATBHON IpymIbL.
Knaccuduxanms - opranmueckux BELIECTR o THUITY
(GYHKIHOHANEHOM rpymHbL.

OK. 1-7

OcHoBBI HOMEHKJIATYPbI OpraHuYecKHX BEIIeCTB.
Tpusnansusie  HasBauwms. Panmomanbmas HOMEHKIIaTypa Kak
IPEINIECTBEHHUIIA  HOMEHKNATypsl  [UPAC. Homenxknarypa
IUPAC: npuHimmner  o6pasoBanus Ha3BaHHH, CTApIIMHCTBO
(QYHKUMOHANBHEIX TIpYHI, WX 00O03HAYEHHE B npedukcax u
cyurcax Ha3BaHMit OPraHUUECKUX BEIIECTE.

OK. 1-7

Tunbl XuUMHYecKHX cBsizeii B OPTaHHYeCKHX COeJHHEHHAX H
Crocodsl ux paspeiBa. Kilaccudukamus KoBaleHTHEIX CBI3CH 1o
3JIEKTPOOTPHIATEILHOCTH CBA3aHHBIX aTOMOB, criocody
[IePEKPLIBAHKSA OpOHMTael, KPaTHOCTH, MexaHu3My o0Opa3zoBaHuS.
CBsI3b IPUPOBI XUMHYECKON CBSI3H ¢ THIOM KPHCTAJTTHYECKO
PCIICTKH BEMIECTBA H €ro (H3UYECKUMH CBONCTBAMH. Paspris
XHMHYCCKOH CBSI3W KaK Ipomuecc, oOpaTHbli ee obpazoBanuro.
I'omonutuyeckuii u TCTEPONIMTHYCCKUM pasphiBbl  CBsI3eH, MX
CONOCTAaBJIEHHE C  OOMEHHBIM H JIOHOPHO-aKUENITOPHBIM
MEXaHH3MamMH ~ MX  obpasoBamusa.  IlomatHe  cBOGONHOTO
PaJfKana, HyKIeoQHIbHOM U TeKTpO(GHILHON YacTHIIEL.

OK. 1-7

Knaccuduxauns peaxunii B opranmgeckoil xuvmm, [ousTre o
THNIAX M MeXaHM3Max peakuumdl B  OpraHMyeckoil  XHMHIL
Cyberpar u pearewr. Knaccuduxanus peaxnuii no usmeneno
B CIpyKType cyOcrpara  (mpucoenmHeHue, OTIIEIJIeHHE,
3AMCILICHUE, W30MCPU3AlHA) M THIY peareHTa (paIHKaJbHEIC,
HYKNCO(HUIbHBIE, 3IeKTPODUILHEIE).

Peaktmu  npucoenunenus (AN, AB), siuMuHupoBanus  (E),
samemeHds  (Sg, Sy,  Sg), m3oMepusanmu. PaznoBugnoctn
PCaKUMH KaKIOTO THIIA: TI'MAPHPOBAHHE U JErnIpupoBanue,
TAJIOTCHAPOBAHHE M JErajlOrCHHPOBAHHE,  TIHAPATALMS |
JIeTH/ipaTanus, I'HIPOTAIOTEHUPOBAHHE %

OK. 1-7




ACTHAPOTaloreHHPOBAHKE, TOTUMEPU3ALIUS H
MOJIMKOHACHCAIIHS, - [eperpyni1upoBKa. Ocobennoctu
OKHCIHTCIBHO-BOCCTAHOBUTCIILHBIX PEakMii B  OpraHM4ecKoil
XUMHH.

CoBpeMennsie - NPeACTABIEHAS] 0 XHMHYECKOM CTPOEHHUH
OPraHHYecKHX BelIecTB.

OcHOBHBIE ' HANPABAEHHS pa3BATHS TEOpHH CTpoeHust A. M.
byrneposa. ‘M3omepnst opraHmueckux BemectE u e BUJIBI.
CTpykrypHas wm3oMepus: MekKiaccosas, YIJIEPOJHOIO CKENeTa,
IOJIOKCHUA ~ KPAaTHOH | CBA3H M (YHKIHOHATBHON — IPYIIIbL
IpocrpancTeennas nsomepus: FEOMETPHUYECKasT W OINTHYECKas.
IHoustne acummMerpuyeckoro mentpa. Buonormueckoe 3HAaYeHHE
ONTHYECKOH  H30MepuM. BsaumHOoe BIMsHME  aTOMOB B
MOJICKYJIaX ~ OPraHMYCCKHX BEIIECTB. DJIEKTPOHHBIE 3(hdeKThI
dTOMOB M aTOMHBIX TIDYOII B OPraHHYeCKHX MOJEKYJIax.
WHIYKUMOHHBIA S((EKT, MONOKHUTEIbHBIT | OTPHLIATENBHBIIHA,
ero ocobennocru. MesomepHslit shdekt (3bdext compsxenus),
€r0 0COOEHHOCTH.

OK. 1-7

JlaGoparopnas pa6ora:

OGuapyxenne yriaepoma BOZOPOJIa B  OPraHHYECKOM
COEIMHEHHH.

HMsroroBnenne wmopeneii MOJICKYI-IIPEACTABUTENEH  pa3IHUHBIX
KJIACCOB OPraHHYeCKHX COEIHHEHHUII.

Konrpoasnaa pabora «Teopusi crpoeHus opraamveckux
COeIHHEeHMID

Camocmosmensuaa paboma o6yuarouuxca:

Onucamo  kpyeosopom  yanepoda ¢ npupode. Kaxue cusvie
OP2AHUZMbBL YHACMBYIOM 6 9IMOM npoyecce.

lloozomosumv  npezenmayuio na ebibop  «Bumanusm u ezo
Kpywenue. Ocobennocmu cmpoenus opeanuueckux coedunenuii
Kpyzosopom yenepooa & npupodey

1.2. lIpenensuble
YIJIEBOX0POIbI

10

Ankanbl.  Ilomstue 06 yrieBogoponax.  OcobeHHocTH
CTPOCHHSI IpeIeIbHEBIX YIJIEBOJOPOIOB. AJIKaHBI  Kak

OK. 1-7
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OPCACTABUTEIIH IIPEACIIbHBIX YIJICBOIOPO/IOB.
ONEeKTPOHHOE W NPOCTPAHCTBEHHOE CTPOCHHE  MOJIEKYIJILI
METaHa M JPYTUX ajkaHoB. ['omonorudeckuii psn u H30MEpPHS
napa)MHOB. Hopmanshoe " pa3BeTRIIEHHOE CTpOEHHE
yraepo/Hoi uenu. - HoMmeHkiarypa ajikaHOB M aJKMIIbHBIX
3aMeCcTHUTEIeH. DusnyecKHe CBOMCTBA aIKAHOB. AJIKAHBI B

IIpUpoIe.

Xumuyeckue CBOiicTBA ajJKaHoB. Peaximu Sgr-THNA:
rajorenuposanue - (paborer H. H. Cemenosa), HuTpoBanme 1o
KonoBasiosy. MexaHusm  peaknuu XJIODHPOBaHHUSA  aJIKAHOB.
Peakmuu JETHAPUPOBAHUS, TOpPEHHS, KaTaTHTHYECKOr0
OKHCIICHMS ~ alKaHOB.  KpeKMHI alkaHOB, pasIHYHBIE BHIEI
KpCKMHI4, [PUMEHECHHE B OpOMBHIIEHHOCTH. [luponms wu
KOHBEPCHS METAHA, H30MepH3allks AJIKaHOB.

OK. 1-7

Ilpumenenne w®w  cmocofbl  mosydenuss anxanoB. O6IacTy
NPUMEHCHHS  aIKaHOB. [IpombllieHHBIe  CIOCOOH TMOTyYeHHs
QIKaHOB:  INOJNYMEHHE U3 INPUPOAHLIX HCTOYHHMKOB, KPEKHHT
napaduHOB, MONyYEHHE CHHTETHYECKOro GCH3MHA, rasudukanus
yris,  rajipupoBaHue  ankaHoB. JlaGoparopHble  criocoGbl
TNONy4eHHs allkaHOB: CHHTe3 Bropua, mekapGokcumpoBamie,
T'HIPOJIN3 KapOuaa aTFOMUHHSL.

OK. 1-7

Huxiaoankanel. Tomonoruueckwii  psix  w HOMEHKJIaTypa
LHKIOANKAHOB, HMX 00mas popmyna. IloHsTHe o HampsIKEHHH
Iuiia. M3oMepus HHKIOAIKaHOBIMEXKKIACCOBAs,  YITIEPOJHOrO
Ckenera, reomerpudeckas. Ilonyuenme u Qusmueckue cpoiicTsa
LU KJIOATKAHOB. XuMuYecKkue CBOHCTBA LHKIOAIKAHOB.
Cnemmduka CBOMCTB HUKIOATKAHOB C MalbIM pasMepoM IIHKJIA.
Peaknuu npucoeTHHEHUs ¥ paiHKAIBHOTO 3aMeleHHS.

OK. 1-7

JlabopaTopuas paGora:
ITonyuenue MeTaHa U U3y4eHHE ero CBONHCTB

IpakTuyeckas pa6ora: Kax pacro3HaTs neuTas u menten?

[§®]

Camocmoamensnaa  paboma  obywarwwuxca:  Hanucamo
ypashenue peakyui : eopenue bymana, dezuopuposanue nponana.
Ioozomosume coobwyenue na memy: «Poccus 6 Mupoeoii cucmene

000bI4U U MPAHCROPIMUPOBKU 2A3AY.
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1.3. DTHIE€HOBBIC H THEHOBBLIEC

I

YIJ1€BOa0poakI

AJIKeHbI MX TOMOJIOTHYeCKH Psi.

.3HE§KTPOHHO€ H TPOCTpaHCTBEHHOE CTPOCHHE MOJICKYJIBl 3THJIEHA

H: alIKeHOB.: 'omonoruvecknii psjg u obmas dopmyna aiKkeHOB.
VizoMepust ~ STHJICHOBEIX  YIJIEBOZOPOJIOB: MEKKJIacCORas,
YIJIEPOJHOIO  ~'CKelera, HOJIOXKEHUS KpaTHoit CBSI3H,
reoMeTpudeckas.  OCOOEHHOCTH HOMEHKIATYPHI  3THIIEHOBBIX
YTJICBOJIOPOJIOB, HAa3BaHHs BaXKHEHIIMX paaukanoB. OusmuecKkue
CBOMCTBA AJIKEHOB.

OK. 1-7

XumHu4ecKne CBONHCTBA AJTKEHOB.

OneKTpOQUIBHBIA XapakTep peakiil, CKIOHHOCTS K peaxkiusM
[IPHCOETUHEHHS, OKHCJICHM#,  MOMMMepusanmuu.  [IpaBuio
MapkoBHHKOBA M €ro  3JMeKTpOHHOE OBOCHOBaHME. Peaxnun
rajloreHupoOBaH M, TUJIPOTaIOreHHPOBAH U, THJpaTalyu,
rujipupoBanus. Mexanusm Ag-peaknmii. ITomstue o peaKmusax
nomMepu3anuu. ['openne ankeHos. Peakiiinu OKHCIEHHS B MSIKHX
H XECTKHMX ycnoBusX. Peakuus Barnepa u ee 3navenmwe s
OOHapyeHHs  HeIpeleIbHBIX YITICBOJOPOIOB,  IMOJYYEHHS
I'JIMKOJIEH.

OK. 1-7

IIpumenenne u crocoGbI MOTYUeHHS ATKEHOB.

Hcrnonb30Banue BBICOKOM peaKIMOHHOM CIIOCOGHOCTH AIKEHOB B
XUMHYECKOH — IPOMBIIUIEHHOCTH. [IpUMeHeHWe aTHieHa u
nponunesa. IIpomeiniieHHble  cmocobbl  MOMyYeHHS AaTKeHOB.
PeakuuuieruipupoBannuss M KpeKHHra aiKeHOB. JlabopaTopusie
CHOCOOBI NOTYyUEHHS ATKEHOB.

OK. 1-7

AJIKaTHEeHBI.

llonatne u knaccuUKanus JIUEHOBBIX YIIIEBOJOPOJIOB 110
B32MMHOMY  DAcClONIOKEHHIO KPATHBIX CBsi3eif B  Molexyie.
Oco0eHHOCTH 3MEKTPOHHOTO | IIPOCTPAHCTBEHHOTO CTPOEHHUs
CONPSDKCHHBIX  THEHOB. [loHsTHE O 7®-27MEeKTpPOHHOH cHcTeMe.
Homenknatypa  OMeHOBBIX yrneBojgopoaoB.  OcobeHHOCTH
XUMHYECKUX CBOUCTB CONPSDKCHHBIX JHEHOB KAK CIENACTBHE WX

OK. 1-7
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3JIEKTPOHHOIO CTPOCHUS. Peaxiruiu 1,4-nnpucoenuuenus.
Homamepusaums mmeros.  CrocoGel  IOJyYeHUS  THEHOBBIX

- |-yraesonoponos: paborer  C. B. JleGenmea, mermnpuposanue

AJIKAHOB.
OcHOBHBIE - - IIOHATHS XHMHH BbICOKOMOJIEKYISIPHBIX 2 Oy 1-7
COCAMHEHMi  (HAa npuMepe NPOAYKTOB  MOJHMEPH3AIHH
AUIKEHOB, - - AJAKaAHEHOB M MX  TaJlOreHNPOH3BOJHBIX).
Monomep,  momumep,  peakims MOJUMEPU3AlUH,  CTElEHb
IOTMMCPU3AIHIH, CTPYKTYPHOE 38e€HO. THIBI MOJIMMEPHBIX IeTIei:
JIHHEHHBIE, pa3BETBIICHHEIE, CILUTEIE. Ioustue 0
CTCPCOPETYAPHBIX 1oauMepax. Ilomumeps! TepMomnacTiunbe
TEPMOPEAKTHBHBIE. IIpencraBnenne 0 IactMaccax H
nactomepax. IIOMMITHIIEH BBICOKOrO M HH3KOTO JABJIEHHS, €ro
CBOHCTBA M mpuMeHeHHe. Karamusaropsr [lurnepa —Harta.
[omunponwuien, €ero [pUMEHEHHE H  CBOMHCTBA.
I'anorenconepxamue monumepsr:  Teduiow, HOJIMBUHHIIXJIOPHI,
Kayuyku mHaTypaieHBIf W cuHTeTHuecKue. Cononumepsr
(OyTanuencTHpONbHBI Kayuyk). Bynkanusarus KaydyKa, pe3nHa
300HHT.
Jlabopartopuas pabora: 2
IlpoBenenre  kadecTBeHHOH  peakuuu  Ha HEIIpe/IeNIbHEIE
YIJIEBOIOPO/IBL.
Camocmoamenvrnan paboma obyuarouguxca: 6
[lonyyenne amermnena u 1oKazaTeNbeTBO HX HenpenenbHbIX
CBOMCTB.
Hoarotosuts pedepar Ha BeIGOp «IIpHMeHenue HpeNeNbHBIX H
HENPENCIbHEIX YTIEBOI0POIOBY

1.4. AnernnenoBslie 6

IJIEBOXOPOAbLI
I'omosoru4ueckuii psjg aIKHHOB. 2 OK. 1-7

DJIEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOSHHE AlETHIICHA

M JIpyrMX anKuHOB. I'Omonormueckwit psm u obmras dbopmyna
AIKHUHOB. Homenknatypa aueTuneHoBbix YIJI€BOJOPOIOB.
M3oMepusi MeKIaccoBas, YIIepomHOro CKeleTa, MOJOKEHHS
KpaTHOM CBSI3H.
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XumuveckHe cBOHCTBA H IPUMEHeHHe AJIKHHOB.

‘OcoOeHHOCTH | peaKnii [IPUCOCIHHEHHS 110 TPOWHOH  yriepoj-
YLIEpOJIHOH | CBA3M. Peaxius Kyuepoga. - IlpaBuio

MapKoBHUKOBA  NPUMEHHUTEIBHO K alleTHICHAM. [HonBmxHOCTS

aToMa: BOJAOpOXa. - (KHCTIOTHBIE CBOHCTBA aJKMHOB). OKMUCICHHE
‘anKuHOB. - Peakuus 3emmuuckoro. IIpuMeHEHHE ANETHIICHOBBIX

yriaeBoopoioB. llonueununanerar.

K. 1-7 j

Iosryyenne ankunos.
[TonyueHue anernena .

Konrpoasnas padora «llpeaensanie u HenpegeJabHbIE
YIJI€BOJ0POALI»

1.5. ApomaTu4yeckue
YIJ1€BOI0PO/IbI

ApeHbI HX TOMOJIOTHYECKHIA s .

Benson kak mpeacrasuTens apeHoB. PaseuTie IpeCTaBICHUH
0 crpoeHuH Oensona. CoBpeMEHHbBIE IIPEACTABICHUS 06
SJCKTPOHHOM M NPOCTPAHCTBEHHOM  CTPOEHMH  OeH30]a.
O6pasoBanne apoMaTHyeckoil m-cHCTeMbL | oMosor: OeHzona,
MX HOMEHKNaTypa, obmas ¢opmyna. Homenxmarypa s
AM3AMEIICHHBIX  [PO-H3BOAHBIX  GeH3ona: Opro-, MeTa-, mapa-
PACTIONIONEHHE 3amecTuTesIe. Du3nyeckre CBOHCTBA apeHOB.

OK. 1-7

XuMu4ecKHe CBOMCTBA apeHOB.

[Tpumepsr peakIuit JJIEKTPODUITBHOTO 3aMeIleHuS:
rajloreHUpOBaHKs, aIKHIHpOBaHus (Katanuzatopbl Ppupjensi—
Kpadrca), HUTPOBaHHUS,  CYILQHUPOBAHHS. Peakiun

THADHPOBaHWS W NPHCOCNMHEHHS  XJopa K  OeH3omny.
OcoOeHHOCTH  XHMHYECKHX  CBOMCTE  TOMOJIOTIOB OeH30Ia.
B3aumHOe BiMsHME aTOMOB Ha [IPUMEPE  TOMOJIOTOB apeHOB.
OpueHTanus B peaknusix MEKTPODMIBLHOIO  3aMEeleHHs.
OpuenTtants [ u II pona.

OK. 1-7

IIpumenenue u mosty4eHue apeHos.

[IpuponHele  MCTOYHHKH  apoMaTHYECKUX YTJIEBOIOPOJIOB.
ApoMaTH3anusi alKaHOB W IHKJIOAIKAHOB. AJKUIHpOBaHHe
Oenzona.

OK. 1-7

Koutpoasnas paGora «Apomatunueckue YIJIEBOJ0POIbI»
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Camocmoamensnas paboma o6yyarouguxca:
[ToxrotoButs coobuenue ua BbIOOp «CBoiicTBa GeHszoay,
«ITpumenenue Genzomnay. :

1.6. IIpupoanbie HCTOYHUKH
YIJ1€BOJ0POI0B

Hed1n.

Haxoxzenne . B mpupozte, coctaB u  (usmueckme cBOHCTBA

HedTH. Tomwimsro-3Hepretuyeckoe  3Hauenme HedTH.

‘| Hpombrmnennas mepepaGotka HedTH.: Pextudukamms:  wedru,

OCHOBHBIC  (DpaKkiM¥ ¢e pasfeleHHs, UX HCIOIb30BAHMUE.
Bropuynas nepepabotka HedTenpoayKkTos. Pextnukanus mazyra
IIp#  YMCHLIICHHOM  JNaBneHud. KpekwHr HedTempoaykTos.
Pasnnynpre Bub! kpexunra, pabotsi B. I [ITyxopa. M3omepusarus
aJIKaHOB.

AIIKHJIHPOBAHHE  HENPECTbHbIX yrinesonoponos. Pudopmunr
HE(TETIPOIYKTOB. Kauectso aBTOMOOHIBHOTO TOILIMBA.
OxraHoBoe ymcIo.

OK. 1-7

IIpupoanstii u mony THbIH HedTAHOIM razpl.
CpaBHeHHe cocTaBa NpPHPOOHOrO H HNOMYTHOIO Tra30B, HX
IPaKTHYECKOE HCIIOIB30BAHHE.

OK. 1-7

KamMennsiii yros.

OCHOBHBIE ~HampaBlieHHs HCIONB30BAHHS — KAMEHHOLO YIS,
KokcoBanue kaMeHHOTO yris, BaxHeIme TIPOJIYKTBl  3TOTO
IpoLiecca: KOKC. KAaMEHHOYTONIbHAs CMOJI4, HaJCMONbHAs BOJA.
CoenuneHus, BbienseMble U3 KaMEHHOYTOJIbHOM  CMOJIEL.
IponykTel, monyyaemsle U3 HAZCMOIBHON BOXLLIKOIOIUYECKHE
aCIeKThl J100bIYH, IepepabOTKM M HCIONb30BAHMS TOPIOYHX
HCKONaeMEBIX.

OK. 1-7

JlabopaTopuasi pabora
Onpenenenne HamHYMs HeIpeIebHBIX YIJIEBOJIOPOJIOB B OEH3MHE
H KEPOCHHE.

Camocmoamensnasn paboma odyyarouuxca:
Kpenunr-6enszuna omucars.

KonTtpouasnas pabora
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£ I'mapoxcunbubie

10

OK. 1-7

COC/IMHeHUHA

Crpoenne u Kiaaccnpukauus cnupros.
Knacenuramus crupror no tumy YIJIEBOAOPOIHOIO pajuKaia,

~HHCITY THAPOKCUIIBHBIX I'PYIIIL M THITY aTOMa YIJIEPOJId, CBI3aHHOIO
'C THAPOKCHTIBHOM  TPYNIOH. DJIeKTPOHHOE W NPOCTPaHCTBEHHOE

CTpOCHHE - THIPOKCHIIBHOM IpyIibl. BiusHue cTpoenus chnmpros
Ha MX  (QH3MYECKHE CBONCTBa. MeXMONeKyIspHas BOJOPOIHAS

“CBAI3b. [ /OMONOrHYECKUH P NPeNeTbHBIX OHOATOMHBIX CITHPTOB.
| Vi3omepus 1 HOMEHKIIATypa aJIKaHOMIOB, HX 00Imas (hopmyna.

Xuamuyeckne cBoiicTBa cUPTOB

Peaknuonnas crocoGHOCTh TPeeIbHBIX OTHOATOMHEBIX CIIMPTOB.
CpaBHeHHE KHCIOTHO-OCHOBHBIX — CBOMCTB OPraHHYeCKUX H
HEOPraHHYECKHX COCIHHEHHIA, COJICPIKALITHX OH-rpynmy:
KHCIIOT, OCHOBaHHIH, aM(pOTepHBIX COCIMHEHHH (BOJIEIL,
CIUPTOB). Peaknmu, NOATBEpKIAONHE KHCIOTHBIC CBOMCTBa
CIIUPTOB. Peakimn  3amerneHus ruapoKCHIBHOM IPYIIIIBL
MexmMonekynsipaas neruapararms CIIMPTOB, YCIOBHs 00pa3oBaHus
IPOCTEIX  3QupoB.  ClokHble  3GUpHI HEOPraHU4YeCKuX W
OpPraHH4eCKuX KHCIIOT, peakuuu sTepuuranuu. OKHCIEHHEe u
OKHCJIUTENIBHOE €T HIPUPOBAHHE CITHPTOB.

Crnoco0b1 nostygenus cnupros.

luppomus ranoremankasos. I'mapatamus ankeHos, YCIIOBHS ee
npoBesieHus. BoccTaHoBNICHHE KapOOHMIBHEIX COCTHHCHMIA.
Or/ienbHbIe NIPE/ICTABUTENN AKAHOJIOB.

MeraHos1, ero mpomelIeHHOE TONyYeHHE U

IIPUMCHCHHE B MPOMBIIUICHHOCTH. Buomoruyeckoe jeiicTue
MeTanonma. Crenuuyeckde CrnocoOGbl TONYYEHHS  3THIOBOLO
cnupra. PU3HONOrHYecKoe JeHCTBHE ITaHoIA.

OK. 1-7

MHoroaroMHbIE CHUPTEL.
W3omepus m HOMeHKIaTypa mpejicTaBuTeIeil IBYX- U Tpex-
aTOMHBIX  CUPTOB.  OCOOEHHOCTH  XUMHUYECKMX  CBOMCTE
MHOTOATOMHBIX ~ CIHPTOB, HX Ka4yeCTBEHHOE OOHapyKeHHe.
OtznesnbHblE TPEACTABHTENN: STHICHIIIHKOb, TJIHLEPHH, CIIOCOOBI
MX NOJTYyYEHHS, [IPAKTHYECKOEe IPHMEHEHHE.

OK. 1-7
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Denol.
DIEKTPOHHOE U [IPOCTPaHCTBEHHOE CTpoeHue (peHola. Biaumuoe

- BIIUSIHHE apoOMaTH4YCCKOTr 0 KOJibla | THAPOKCUIILHOH I'PYIIIIBIL.

Xumuueckue cBolicTBa (eHoNa Kak (YHKIHS ero XUMUYECKOIo
CTpoeHHd. bpomupoBahne (enona (kauecTBeHHas peaxius),
HUTPOBAaHHE (IIMKPUHOBAsl KMCJIOT4, €€ CBOHCTBA U IIpHMEHEHHE).
Obpa3soBanue  OKpalICHHBIX KOMIUIEKCOE ¢  HoHoM Fe''.
lIpumenenue ¢enona.

[Tosny4enne GpeHoma B IPOMBIIILICHHOCTH.

b

JlaGoparopusie paGoThI

IIpoBesienne peakimii Ha OXHOATOMHEBIE CIIUPTEL.

Mzyduenne CBOHCTB STHIIOBOTO CIHPTA KaK PACTBOPHTEIS.
ITpoBejienne KaueCTBEHHOH PEAKIIMH HA MHOTOATOMHBIE CITHPTHL.

Camocmoamensnas paboma obyuaiowuxca:

K HacTyIieHuIo X010/10B B KJIETOYHOI KHIKOCTH HACCKOMBIX H
HEKOTOPBIX 3eMHOBO/IHBIX YBEIIMUHBAETCS COJIepIKAHUE IIIHIICPHHA.
O0BsacauTh TpupoaHkii daxt. Kakoii CIIMPT B TEXHHUKE HA3BIBAIOT
AeHarypatom? I'ne ucrmonbsyror?

Ionrorosutk pedepar «CIUPTHI B HIEROH NPOMBILIIEHHOCTH

1.8. Anbieruabl H KeTOHbI

I'omosiorudeckne psajibl a/IbJeruI0B H KETOHOB.

[Tousarue o KapGOHMITBHBIX COETUHEHHSIX. DIIEKTPOHHOE CTPOEHHE
KapOOHMIIBHOI IPYIIIEL Nzomepus " HOMEHKJIAaTypa
AIBJCTHAOB U KETOHOB. (MU3HYECKHE CBOHCTBA KapOOHHIBHBIX
COEJIMHEHHUH.

OK. 1-7

XumMHYecKHe CBOHCTBA AJIbIErHI0B H KEeTOHOB.

Peakiuonnas cnoco6HOCTE KapOOHHIBHBIX coemuHeHni. Peakimu
OKHCIICHHS allbJICTH/OB, KaYECTBEHHBIE PEAKIMH Ha ATbICTHIHYIO
IPYIILY. Peaxnuu [IOJINKOHICHCAITHH: 00pazoBanue
(beHonOhOpMATBIETHITHEIX CMOJI.

OK. 1-7

Ilpumenenne u mnoaydenne KapGOHHILHBIX COeIHHEeHUIA.
[TpumeneHnme aJbJIEruI0B U KETOHOB B  OBITY M
IIPOMBIIUICHHOCTH. AJIBJICTH/BI H KETOHBI B NIPHPOJE (3upHBIE
Macna, Qepomonsr). Ilonydenne KapGOHMIBHBIX COEIMHEHUI
OKHMCJICHHCM CHHPTOB, THMJpaTalfeld alKHHOB, OKHCJIEHHEM

OK. 1-7
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YIACBOAOPOIOB. OT,E[CJ'IL:HI:IE OPpEeACTaBUTENN  aJBJIETHJOB U

';'I{CTOHOB;'CHGHH(I)H‘IECI{HG CIIO0CcOOBI HX ITOJIVYEHHS U CBOHCTBA.

THpaxrayeckas paGora: IposeneHne peakuuu «cepedpsiHOTO

3epKajIa»

Konrposbnas pabora «Aub1eruinl 4 comproi»

-

Camocmoamensnas paboma obyuaroujuxca:

Kaxue . ceoiicmea  ghopmanvoecuda nescam 6 ocuose e20
npumenenusn? Hanucams ypaeuenus peaxyuii,

Ioozomosume npesenmayuio «IIpumenenue arbdesudoey

dudepennuposannmrii 3auer

1.9. Kap6oHoBbie KHCJIOTBI H
HX IPOU3BO/IHbIE

10

I'omonoruysecknii psn NpeaeJbHbIX OIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT.

[lonatne 0 KapOOHOBBIX KHCIOTAX M HX KinaccuuKaIyis.
ONEKTPOHHOE H NPOCTPAHCTBEHHOE CTPOEHHE KapOOKCHITEHOMH
rpymnel.  ['OMONOrHYecKHit psa  MpefeNbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX ~ KHCJIOT, HX HOMEHKIATYpa M H30MepHs.
Mexmonexynspubie BOIOPOAHBIE CBA3H KapPOOKCHIILHBIX Ipym,
UX BIIMSHUE HA pU3HYECKHE CBOMCTBA KAPGOHOBEIX KUCIIOT.

XuMuYecKue CBOMcTBa KapOOHOBBIX Kucior.Peaknyn,
HJIMFOCTPHUPYIOIIME KUCIOTHBIE CBOKMCTBA H WX CpaBHCHHE CO
CBOMCTBAMH  HEOPraHHYECKUX KHCJIOT. O6pazosanue

(pYHKUMOHATBHEIX NPOU3BOJHBIX KapOOHOBBIX KHCIIOT. Peaxnuu
aTepudyuKanii. AHMUIPHIB KApOOHOBBIX KHCIIOT, HX IOJIy4YEHHE U
[IPHUMEHEHHE.

CnocoBbl  momyueHHs  KapOOHOBBIX — KHCHOT.  OTIE/IBHBIE
IIpeACTaBUTEIM M HX 3HadeHue. OOmme Ccrnocobbl MONTydeHHS:
OKHCIICHHEC  alKaHOB , AalKEeHOB,  MNEPBHYHBIX  CIIHPTOB,
anbaCTU/I0B. BaxHedune npeacTaBuTenn KapbOHOBBIX KHCIOT, HX
Ouonoruyeckas poJb,

crienuduyecKue Crocobbl MONYYeHHs, CBOMCTBA H IPHMEHEHHUE
MYPaBbHHOM, YKCYCHOH, NJIbMHTHHOBOH M CTEapHHOBOIL;
AKpUJIOBOH M METaKpUIIOBOM; OJIEHHOBOM, IHMHONEBOH U
JIMHOJIEHOBOM; LllaBeieBOH; OeH20MHOM KUCIIOT.

OK. 1-7
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Cioxubie 3pupsl.

+CTpoeHye: B HOMEHKIIATYPA - CIIOKHBIX  3(hUPOB, MEKKJIaccoBast:

H30Mepus C: KapOOHOBEIMH KHCIOTaMH. CIIOCOOBI IIOJIYYEHH S
CIIOMKHBIX  3(upoB. OOpPaTUMOCTh peakiun  sTepHPUKALMM 1

-(aKTOpBL. 'BIMAIOLME  HA CMEIICHHE paBHoBecHs. OOpasoBaHue

CIOKHBIX - omdGupos. Ilomudstunentepedranar. Jlascan Kak
NpEeACTaBUTENIb CHHTCTHYECKUX BOJIOKOH. XUMHUYECKHE CBOMCTRA U
IPHMCHEHHE CII0KHBIX YD HPOB.

OK. 1-7

Kupol

JKupsl Kax ¢ioxHBIC 3QUPHl [HIEpUHA. Kap6oHOBEIE KHCIIOTEI,
BXOZALIKME B COCTAB KHPOB. 3aBHCHMOCTh KOHCHCTEHITMM JKHPOB OT
HX COCTaBa. XMMHYECKHME CBOMCTBA XMPOB: THAPOJIH3, OMBUICHHE,
THIpUPOBAHKE. buonormyeckas poiib KMPOB, HX HCMONB30BAHUE B
OBITY M IPOMBIIIIEHHOCTH.

OK. 1-7

Coun kap6oHoBbIX KHCI0T. MbLIA.

CrocoOpl  monyyeHust conell: B3aMMOIEHCTBHE KapOOHOBEIX
KHCJIOT C METallaMH, OCHOBHBIMM OKCHIAMH, OCHOBAHHSMH,
COJISIMH; IICIOYHOH THAPOJH3 CIOXKHBIX 3QHPOB. XHUMHYECKHE
CBOHCTBa cojieli KapOOHOBBIX KMCJIOT: THJIPOJIH3, peaxkuu
HOHHOTO oOMeHa. MbUla, CYIIHOCTS MOIOIEr0  JeiCTBEHSL
OtHowmenne MplTa K kecTKoH Boje. CHHTETHYECKHE MOIOIIHC
cpesctBa — CMC (IeTepreHThl), UX IPEeHMYIIECTRBa U HeIOCTATKL.

OK. 1-7

JlaGopaTopusie padoThI:

J3yyenne KMCTIOTHBIX CBOHCTB KApOOHOBBIX KHCIIOT.
HokazarenseTBO HenpeneIbHOro XapakTepa pacTHTEbHbIX JKHUPOB.
CpaBHeHME CBOMCTB MbLIA H CHHTETHYECKHX MOIOIIHX CPEJICTR.
Usyyenne N0BepXHOCTHO-aKTHBHBIX CBONCTE MBLIA.

OK. 1-7

Camocmosamensnaa paboma obyuaiouquxca:

B nuimieBoit npoMBIIIIEHHOCTH YKCYCHAST KHCIOTA HCIIONb3YyeTCs B
Ka1eCTBE KOHCEPBAHTA M PErylaTOpa KHUCIOTHOCTH MOJ KOIOM
E260. Hamucats crpyktypHble  (opMYyIEL OPEABIIYIIETO M
NOCICTYIOMIEr0 'OMOJIOTOB 3TOH KHCJIOTEI, HMeromed komsl E236
u E280.Hazgats o1 BenecTra.

1.10. YriaeBoasbl
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IMonsitue 06 yraesogax.

‘Knacendukanus yriesonos. MoHo-, au- u NOJIHCAXapHIbI,
TPE/ICTABATENN KaXKIOH TPYNIIB! YriieBOAoB. Buomnormueckas pois
{ YIVIEBOJIOB, MX 3HAYEHUE B )KM3HU YEIOBEKa U 0OLIECTRA.
Monocaxapuabi.

Crpoenne W onTHYeckas H30MepHsl MOHOCAaXapuioB. Mx
} KIacCHQUKalMsA 110 YMCIy aTOMOB yrjiepoja u IpUpoIe
“"kapOounibHOR rpynmel.  Qopmyisl Duinepa u Xeyopca s
| M300paxeHus MOJIEKYT MOHOCAXapHI0B. OtHecenne
MOHOCaxapuioB K D- u L-pany. Baxwuelimme mpencraputeu
MOHO3.

I'mokosa, crpoeHne ee Mosekynsl H (H3MYCCKHE CBOHCTBA.
Tayromepns. Xumuueckme CBOHCTBA IUTIOKO3BI: peaKiHH  I10
QIBJETHAHOH rpymme («cepeOpsHOro 3epKanay, OKHCIe-HUE
A30THOH KHCJIOTOH, TIuIpHpoBaHue). PeakiMH TIIOKO3bI KAk
MHOIO4aTOMHOTO  CHOHMPTa:  B3aUMOJEHCTBHE  TUIIOKO3BI €
ruapokcuyiiom meau (II) mpu komuatHOI TeMmIieparype M Ha-
IrpPEBaHMH. Pasnuynpie THIIBI OpoxeHus (cnupToBOE,
MOII04HOKHCTI0e). I'moko3a B npuposme. Buonorndeckas pomb u
IPUMEHEHHE TIIOKO3Bl. DpyKTO3a Kak HM30MEpP IIIFOKO3BL
CpaBHeHHEe CTPOCHHS MOJIEKYIIEl H XHMHYECKUX CBOHCTB IITFOKO3EI
u  (Qpykrossl. @pykrosa B NPHPOAE M ee OHOJOrHYECKAs
pone.Ilenrossl. Puboza u jesokcupubo3a Kak IIpeiCTABHTENH
anbaonenTo3. CTpoeHne Moleky.

o]

OK. 1-7

Jucaxapunbl. 1 OK. 1-7
Crpoenne  gucaxapumoB. Crioco6 — COYIEHEHHs  IIMKIIOB.

BoccranasnmuBaionine #  He BOCCTAHABIMBAKOIIME CRONCTBA

JUCAaXapUIOB KaK CIIEICTBUE COUICHEHHUS [IMKIIA.

Crpoenue " XHUMUYeCKHe CBO¥CTBa caxapos3sl.

TexHonorn4eckre OCHOBBI IIPOU3BOJCTBA caxapo3bl. JIakTo3a m

MaJIbT03a KaK M30MEpBI CaXapO3EL.

IHonucaxapuam. 1 OK. 1-7

Obmee crpoenue monmucaxapuaos. CTpoeHue MOJIEKYJIbI
Kpaxmaja, amuiIo3a H aMuIonekTuH. Dusndeckue CBOHCTBA
Kpaxmana, €ro HaXOxJICHHe B NPUpPOJe M OHONOrHYECKas poib.
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i)

I'mukoren. < Xwumuueckue  cpoiicTra kpaxmana. CrtpoeHue
DIIEMEHTAPHOFO .0 3BEHA  LE/UTIONO3BL.  BiIusHue CTPOEHHS
TIONMMEPHOH CUElM: 'Hd (DHU3MYecKHe W XUMHYeCKHe CBOHCTRa
HE/LI0N03BL.  I'MApoNn3  1enmonossl, 00pa30BaHHE  CIIOKHBIX
“O(UPORB | C . HEOPTAHHYECKUMH U OPraHHYECKHMH KHCJIOTAMH.
[lonsitne 06 HCKYCCTBEHHBIX BOJOKHAX: alleTaTHOM  IIeJIKe,
BHCKO3e. - Haxoxnenue B mnpupome u  6monormueckas pOJIb
LEJUTIOTO3EL

CpaBHen1e CBOHCTB KpaxMalia M LeLIi0I03bL.

JlabopaTopusie paGoTsr:
U3yuenne XUMIIECKUX CBOICTB IITFOKO3EL.
[IpoBeieHne KaueCTBEHHOH peakIuy Ha KpaxMai.

KonTpoabuas padora

Camocmoamenvnan paboma o6yuarouuxca:

CpaBHUTh Kpaxman wu UCJUTIONO3Y 10 HX HPOMCXOXKIEHHIO |,
CBOHCTBAM H 3HAYEHHIO JJIsl PACTUTEILHOIO OpraHu3Ma.
OxapakTepu3oBarth XHMHYECKHE CBONHCTBA nejutono3el.  ['ne
MCHOB3YIOT ITPOTYKThI XHMHYECKOH TepepaboTKH NEeNmOI0351?

1.11. AMMHBI, AMHHOKHCIOTBI,
0eJIKHU

Kaaccnduranus u usomepusi amunos.

IlonsTie 00 ammHax. [lepBuunEIe, BTODUYHBIE H  TPETHYHBIC
amuHbl.  Knaccupukanums amuHOB 10 THITY YTIEBOIOPOAHOIO
paliKalla W 4HCIy aMHHOIDYNI B Moliekyie. | oMonormueckue
PAIBL TIPENIENBHBIX anu(aTHYECKHX M apOMaTHYCCKHX aMHUHOB,
M30MEpHsl H HOMEHKJIaTypa.

XuMHYeCKHe CBOMCTBA aMHHOB. AMHHBI Kak OpraHu4eckKue
OCHOBaHMS, HX  CPaBHEHHC C aMMHAaKOM M JIDYTHMH
HCOPraHHICCKUMH OCHOBaHHAMHU. CpaBHEHHE XHMHYECKHX
CBOHCTB alu(aTHICCKHX W APOMATHUCCKUX aMHHOB. O6pazoranue
aMu/I0B. AHHINHOBbIE KPacHTeNM. IIOHSTHE O CHHTETHYECKIX
BosokHaX. Ilonuamuasl H  nooMaMEIHBIE — CHHTETHUYECKIe
BOJIOKHA. [Ipumenenye u nmonyyeHue aMuHOB.

Ioayyenune amunos. PaGors: H. H. 3unnna

OK. 1-7
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AMHHOKHCJIOTHI. :
‘Ilomarie .06 aMHHOKHCIIOTAX, HX KlacCcuGUKanust U CTPOCHHE.
OnTuueckas H30MEpHs  (1-aMHHOKHCIIOT. Homenxnarypa

| AMBEHOKHCIIOT. - JIBOHCTBEHHOCTE  KHCIOTHO-OCHOBHBIX CBOMNCTE
{-@MHHOKHMCJIOT H €¢ NPHYMHBL. BUIONAPHBIE HOHBL

{Peakumu  xonmencanun. [lenTuanas cBs3b. CuHTeTHYECKHE
“'| ‘BOIOKHA: . KalpoH, “9HaHT. Kiaccuduxkaims Boiokow. [lonyuenue
AMWHOKHUCIIOT, HX PUMEHEHHUE U OHoloruyeckas (hyHKIus.

OK. 1-7

Besakn.

benxm  xax mpupomnsie nojuMepsl.  IlepeuyHas, Bropuunas,
TPETHYHAsA M YCTBEPTHYHAA CTPYKTYpPHbI O€KkoB. PHOPUILIAPHEIE H
ria00ynspHsle Oenkd. XUMHYECKHEe

CBOHMCTBa  OEJIKOB: rOpeHue,  AeHaTyparus, THAPOIIN3,
KaueCTBEHHbIC (LIBETHBIE) peakluu. bHoJorHYecKie (QyHKITHH
OenkoB, X 3HaueHHe. BelkM Kak KOMIIOHEHT ITHINH. ITpo6nema
GeJIKOBOTrO roJI0IaHus U IYTH ce peLIeHUs!.

OK. 1-7

JlabopaTopusie paborsr:
XUMHYECKHe CBOWCTBA aHWIIMHA
Henarypanus 6enka. LBeTHbIC peakiian 6eIKoB.

Camocmoamensnan paboma obyuarowguxca:

OnuuM  u3  cBoiicTB Oenka ABISETCS ero  CHOCOGHOCTE K
neHoo0pasoBanuio. TIpHBECTH MpUMEpEl  HCIONB30BAHHS HTOrO
CBOHCTBA B MHIIEBOH MPOMBILLICHHOCTH H JOMAIIHHEX YCIOBHSX.

B kaKom cityyae Msico IpH skapKe nojyyaetcst 50j1ee COUHbIM -
Ecin ero Opictpo 0Gkaputh Ha packaieHHOI CKOBOPOJE  HJIH
MEJUIEHHO npu Ooliee HU3Kol Temiepatype ? [Touemy?

1.12. Azorconepxamue
reTepolHKIHYeCKHE
COeNHHEeHHSL.
HykneHHOBBIE KHCIOTHI

HykiaennoBble  KHCaOTBI.  HyKJICHHOBRIE  KHCIOTBI  Kak
[IpHpONHBIC momuMepel.  Hykieotuasl, ux crpoenue, mpuMepst.
AT® u AJI®, ux B3aUMONpEBpaIleHHE U pOJb 3TOrO Ipolecca B
npupoze. Houstue JIHK u PHK. Crpoenne JTHK, ee IEPBUYHAS U

OK. 1-7
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: | BTOpUYHAS, crpyktypa. PaGorer @. Kpuka u J. VYorcona.
z s+ KoMIIeMeHTapHOCTE a30THCTBIX OCHOBAHHIA.
: | Pernkarma JTHK. OcoGennoctu crpoenus PHK. Tunsr PHK u ux
Ouonornyeckue Qyuxkuuu. [loHstHe o TPOHYHOM  KOJe
“(KonowHe). .- buocuntes ©Genka B kuBOH  kiuerke. [enmHas
MHXCHEpUs 1 OnorexHonorus. TpaHcreHHble QOpPMBI pacTeHuii u
KHBOTHBIX.
Jlabopatoprbie paGoThI: 1 OK. 1-7
Cpasuuts PHK u JIHK .
KommnnemenTapHOCTS.
CpaBnenue - - Tpex CTPYKTYD OeNKOBBIX  MOJNEKYT ¢
COOTBETCTBYIOIUMH CTPYKTypaMu Mojeky JJHK.
Poiib BOJOPOHBIX CBsI3€li B CTPOCHHH ITHX OHOnmoTHMEPOB.
KonTpoasuas paora. 1
Camocmoamensnas paboma o6yyaromuxca: 3
Kakwe Buger PHK  cymecryior? Kakopa ux pois B
KH3HEIEATEIIbHOCTH KIIETKH.
1.13. BHoJiIorH4ecKu aKTHBHbBIE 12
CcOeIUHEeHHUs
DepmeHTDI. 1 OK. 1-7
Ilonsatne o depmentax kak 0 GHOIOIHYECKHX KaTaim3aTopax
OenkoBoit mpupoasl. OcobeHHOCTH CTPOECHHMS M CBOHCTB B
CpaBHEHUH e HEOPraHUYECKHMH KaTalu-3aTOPaMH.
Knaccuduxamms  pepmentor.  OcobernocTH CTPOCHHA W
CBOMHCTB (epMEHTOB:  CeNeKTHBHOCTE H  3((eKTUBHOCTS.
3aBHCHMOCTh AKTHBHOCTH (DEPMEHTOB OT Temneparypsl u pH
cpenbl. 3HadeHHe (EPMEHTOB B OHOJOTHH H [IPUMEHEHHE B
MIPOMBIIIITICHHOCTH.
Buramuusl, v OK. 1-7
Ilonatne o BuTamubax. Wx kinaccuukanus u obo3HayYeHHe.
Hopma norpebinenus ButamMunos. BomopacTeopumsie (Ha npumepe
sutamMuHOB C, rpynmel B u P) u xupopactBopaMbie (Ha mpumepe
BuTaMuHOB A, D u E). Asuramunossi, THIIEPBUTAMHHO3BI H
I'MIIOBUTAMUMHO3BL, HX NPODHIAKTHKA.
I'opmonsI. 1 OR.1-7 |
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[lonaTse o0 ropMOHaX Kak  OHOJNOIMYECKH  AKTHBHDLIX
BEILECTBAX,. . . BBITOIHSIOIHX OHIOKPHHHYIO PETryJIsLuIO
| IKHSHECATCILHOCTH > Opranu3MoB.  Knaccuprkarus TOPMOHOB:
.CTCPOMIIBL i IPOM3BOAHBIC  aMHHOKHMCIIOT, IOJHINENTHIHBIE |
OeJIKOBBIE TOPMOHBI.

OTnenbHble. IPeACTABUTENH: 3CTPAIHOI, TECTOCTEPOH, HHCYJIHH,
agpeHaINH.

Jlekapcrsa

[Honarue o mexapeTBax Kak XUMHOTEPAIICBTHYECKUX npenaparax.
Kparkue ueropudeckue cBeieHus 0 BO3HUKHOBCHHH H pa3BUTHH
XUMHOTEpAIHH. | pynme! iekapcTB: cyib(pamMu bl (cTpenrommm),
AHTHOWOTHKYM (NEHHIMILUIHH), aHTUITHPETHKH (aciupun),
aHAIbICTHKH (AaHATBLIUH). MeXaHu3M JIeHCTBIS HEKOTOPBIX
JIEKapCTBEHHBIX MPEIIaPATOB, CTPOSHHE MOJIEKY T,
IPOrHO3MPOBAHKE CBOMCTB HAa OCHOBE aHAJIN3a XUMHYECKOI0
CTPOCHHUSI.

AHTHOHOTHKH, UX KJIacCH(PUKALUS TO CTPOCHHUIO, THUILY H CIIEKTPY
AeiicTus. beszonacHble crioco6bl mpuMeHeHus, JIEKapCTBEHHbBIE

(hopMBI.

S9]

OK. 1-7

JlaGopaTopusie paboTsr:
Onpenenenne BHTaMUHA A B [10JICOJTHEYHOM MacIIe.
Onpenenenue Butamuna C B coke.
Onpenenenne Butamuna J| B ppiGbem HKHUPE ¥ KYPUHOM JKEIITKE
HelicTBre GepMEHTOB Ha pa3IHYHbIC BEIECTRA.
1) Amwunassl CIIOHBI HA KpaxMall.
2) jerugporeHasa Ha METHJIOBEIM CHHMIL
3)kaTanassl Ha IIEPOKCHJI BOJIOPOIa
AHaJH3 IeKapCTBEHHBIX [IPENapaTor
1) Amamms nexapcTBEHHBIX NpemaparoB [IPOH3BOHBIX
CATMIMIIOBOH KHCIIOTHI .
2) AHamM3 JieKapcTBEHHBIX IperapaToB , IPOM3BOIHBIX n-
amuHOdeHOoIA.
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“Camocmoamenvnas paboma o6yuarouuxea:
- Kak B3auMocBs3aHbl Ky IMHapHas 06paboTka 1UI0A0B 1 OBOLIEH H

COXPaHHOCTh BUTAMHUHOB B HUX?

| Omucars moAyYeHHEe IMMOHHON KHMCIOTHI NPH (JepPMEHTATHBHOM

OpOKEHHH PacTBOpa I'IFOKO3EL.

- 1Ipon3BOACTBO MOIOYHONH KHCIOTEI TyTEeM depMeHTaTUBHOI'O

OpoXeHHUs B POMBIILTICHHOCTH MCIIOIB3YS KPaXMA.
OnucaTh IPONECCH! , HA KOTOPhIE OKA3bIBACT BIHSHUC HHCYJTHH U
a/lpeHaIuH. ! ' '

| IIpotiecchl KOTOpEIE perynupyeT KOpPTH30H.

YTto Takoe aHaboHKH?

- Kimaccer BEIIECTB TECTOCTEPOH M 3CTPATHOII.

IIpeiokute «Jluety» npu caxapHOM auabeTe ¥ MOBBIIIEHHOM
caxape B KpOBH.

2.0bIASI 1 HEOPTAHHUYECKASI XUMUS

138

2.1. XuMus — Hayka o
BelecTBax

Cocras BemecTBa.

Xumuyeckue aneMeHTH. Crnoco6bl CYIMIECTBOBAHHS XMMHUYCCKUX
JJIEMCHTOB: aTOMBI, NPOCTHIC M CIIOXKHEIE BellecTBa. Bemecrsa
IIOCTOAHHOTO M NEPEMEHHOI'0 COCTaBa. 3aKOH  IOCTOSHCTBA
cocTaBa BEIIIECTBR. BemecTtra MOJIEKYIIIPHOTO "
HEMOJICKYJIIPHOTO  cTpoeHHs. Crnoco0bl 0TOOpaskeHHs! MOJeKyr:
MOJIEKYJISIDHBIE H CTPYKTYPHBIE

bopmyisr; HIAPOCTEPIKHEBBIE H MaciTabHble
npoctpancTeenHble  (Crioapta —DbBpurie6a) mojenn Moexyir.
Msmepenne BemecrBa. Macca aToMOB MOJIeKyl. ATOMHas
€MHANA Macchl. OTHOCHTENBHBIE ATOMHAs M  MOJEKYJISIPHAS
Macchl. KonuyecTBo BelmecTBa M eMHHLb! €10 H3MEPEHHS: MOJb,
M/MOJIb, K/MOIb. Yucno ABoraapo. Monspras macca.

OK. 1-7

ArperaTHble COCTOSIHHS BellecTBa.

Teepmoe  (kpucrayiummueckoe u amopdHoe), KHIKOE WU
ra3oodpazHoe  arperaTHble  COCTOSIHHSA  BEINECTBA.  3aKOH
ABOTaJIp0 U €ro CIIEICTBHUS.

Momsipublii  06BbeM  BEIIECTB B rasoo0pasHOM — COCTOSHHML

OK. 1-7
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~OOBbeniHeHHbIH ' Ta30BbIH  3aKOH M ypaBHeHHe Memneneera —

Knaneiipona.

Cmecn BemecTB. Paziyuns MEXIY CMECSIMH M XHMHYCCKUMH
coenuHeHMAMA. Maccosasi 1 00beMHAS I0JIH KOMIIOHEHTOR CMECH.

OK. 1-7

Camocmoamenvran paboma odyuarouuxca:

Peinenne THIOBBIX 3a/1a4 O TeMaM : 3aKOH NOCTOSHCTRA cocTaBa
BelecTB: ‘Macca ‘aToMOB M MoJieKysl. ATOMHas eIMHMIA MACChL.
OTHOCHTENLHBIE aTOMHAd H MOJIeKyIsipHas Macchl. KonuyecTso
BCIICCTBATH . AMHHALBI €r0 H3MEpPEHHS: MOJb, M/MOJb, K/MOJb.
HYucno Asoraapo. MossipHas macea.

Cocragnenne Tabiuibl «ArperaTHeie COCTOSHUS BeIllecTRay

2.2. CTpoenne atoma

ATOM — CJI0KHAs YacTHLA.

HokasatenscTBa CIOKHOCTH CTPOGHHS aToMa: KaTOJAHbIE H
PEHTI€HOBCKHE Jy4H, dborosddexr, pPagroakTUBHOCTD,
SJIEKTPOJIH3.

Ilnanetapuas monens atoma D. Pesepdopra. Crpoenne aroma mno
H. Bopy. CoBpemeHnHble npencraBieHus o CTPOEHHH aToMa.
KopnyckynsapHo-BomHOBOM Tyanusm yacTuil MHKDO-MHpA.
Coctrap aromsoro syipa. HykiIoOHEI: IpOTOHBI W HEHTPOHEL
VI30TONBI ¥ HYKIHABL YCTOHYHBOCTS siep.

OK. 1-7

DJIEKTPOHHAS 000,109K2 ATOMOB.

IlousiTre 06 anekrponuoll  opburamu n 3IEKTPOHHOM

obnaxe. KBanToBele wumCia: IyaBHOE, OpOHTAIBHOE (mobounoe),
MarHMTHOE U CIHHOBOE.

Pacnipenenenne  anekTpoHoB 1O 3HepreTHueckmM YPOBHSIM,
NOAYPOBHAM M OpOMTANAM B COOTBETCTBHH C NPHHI[HIIOM
HauMeHbLIeH SHepruy, npuamunom IMaymn u npasmiom 'yrpa.
DNEKTPOHHbBIE KOHGHUIYPALMH ATOMOB XUMHYECKHX 2JIEMEHTOB.
BanenTHele BO3MOKHOCTH aTOMOB XUMHYECKHX 2EMEHTOB.
OJIeKTpOHHAs KIACCHQHUKAIMS XHMHYECKUX DJIEMEHTOB: s-, p-, d-,
f-anemeHTHI

OK. 1-7

IlpakTuyeckas pabora:
CocraBiieHHe 3ICKTPOHHBIX CXEM CTPOCHHS aTOMOB
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CamocrositesibHas padora
3armoNHeHye SHEPreTHIECKHX YPOBHEH M 3JIeKTPOHHBIX opOuTaeii

1Y aTOMOB XHMHMYECKHX 2JIEMEHTOR IJIABHBIX U ITOOOYHBIX noarpyni

rabaunbl J.M. Menneneesa. Halitu B ueM ¢XoacTBO 1 paziuyue B
CTPOCHHH ‘aTOMOB 3JIEMCHTOB [JIABHBIX M IOOOYHBIX MOAIPYII
OJIHOH I'PYIIIBL

2.3. llepuomyecknii 3aK0H 1
Ilepuoauyeckas cucrema
XHMHYECKHX 3JIeMeHTOB
JA.N.Menneneena

10

OTkpeITHE NePHOIHYECKOro 3akoHa. [lpenmockuixu:
HaKoILIEHHE taxTonornyeckoro MarepHana, paboTe1
npeamecTsesHukoB (M. B. JleGepeiinepa, A. D. Illankyprya, J[x.
A. Heronenzca, JI. FO. Meiiepa), cbe3n XHMHKOB B Kapncpya,
muyHocTHRIE  KadectBa JI. M. Menneneesa. Otkpertue J[. U.
Menneneepsm [lepropnyeckoro 3axona.

OK. 1-7

Ilepuogu4veckuii 3aK0H HM  cTpoeHme artoma. M30TOmEL
CoBpeMeHHOE MOHITHE XMMHYECKOIO 3JIeMeHTa. 3aKOHOMEPHOCTE
I". Mo3smu. Cospemennas hopmynuposka Ileproanyeckoro 3akoHa.
llepuonuyeckas cucTeMa u crpoeHHe atoma. OHIMYECKHH CMBIC
MOPSIKOBOTO HOMEpPA 3JICMEHTOB, HOMEPOB TPYINIbl M HEPHOJIA.
Ileproyeckoe  M3MEHEHHE  CBOMCTB 5JIEMEHTOB: panuyca
aroma; SHEPrHH HOHH3AIHH; 3JICKTPOOTPULIATEIBHOCTH.
llpu4uBBl M3MEHEHHS METAIMYECKHX M  HeMEeTaIHYeCKHX
CBOMCTB 3JIEMEHTOB B TpPYNIaX M MNEPHOJAX, B TOM 4YHCIE
Oonbmmx u ceepxbonpuux. 3uavenue Ilepuommueckoro 3akoma
u Ileppomuueckoil CHCTEMbl XHUMHUYECKHX 3JIEMEHTOR . H.
Menpeneesa Ui pasBUTHS HAyKH W [OHHMAHHS XHMHYECKOIl
KapTHHBI MHDA.

OK. 1-7

JlaGopaTopuas pabora:

JIP Ne Cpasnenue ceolicmé npocmelx 6eujecms, OKCUO08 u
2uopoxcudos snemenmos Il nepuooa

\]

Komnnexcuoiii 3auem :
no memam «Cmpoenue amoma» u «llepuoduvecxkuii saxon u
Ilepuoouyeckas — cucmema  XuMuvyeckux  1eMeninos HH
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Menoeneesay

Camocmoamensnaa paboma o6yuarouqixca:

- CP Ne. Heenedosamenvcras paboma no mene: «llepuoouuecrkomy

3AKOHY OYOYUee ne 2po3um paspyuenue. .. »
CP. No'"Cosodanue. npesenmayuu no meme: Henonvsosanue
lepuoouyeckot mabnuyw

2.4. Ctpoenue BemecTs

14

IlousaTHEe 0 XHMHYeCKOI CBH3H.

Tuner xuMHYecKHX CBs3elt: KoBaeHTHas, HOHHAs,
MeTaJuTi9ecKasl ¥ BOJIOPOIHAS.

Kopanentnas xummdeckas cesi3p./[Ba Mexanmsma obpazoBaHus
9TOH CBsA3H: OOMEHHBIH H JOHOPHO-aKIENTOPHBIH. (OCHOBHBIE
NapaMeTpbl 3TOTO THMNA CBSI3U: JJIMHA, NMPOYHOCTB, YIOT CBS3H
WIH  BaICHTHBIH yron. OCHOBHBIE CBOHCTBA KOBATCHTHOlM
CBASH:  HACBIICHHOCTb,  IIOJNSAPU3YEMOCTH M IIPOYHOCTS.
ONEKTPOOTPHLATENBHOCTE | KJIACCH(HUKAIHSA  KOBAJICHTHBIX
CBACH 1[0 OTOMY IIpH3HAKy: MOJSPHAsS U HETIOJIApHAS
KOBAICHTHBIC  CBA3H. IloMSIPHOCTH  CBS3M W moOmApHOCTH
MOJICKY bl Crioco6 MepeKphIBaHMs 3NEKTPOHHBIX opbuTaneii u
Knaccu(uKaiys KOBaNIEHTHBIX CBsi3el 1Mo 9TOMY IHPHU3HAKY: G- H
TT-CBSI3H.

KparHocTh KOBaneHTHBIX cBsi3eii u KIIaCCHHKAHA HX 10 ITOMY
TPU3HAKY: OAMHAPHEIE, IBOHHBIEC, TPOHHEIE, MONYTOPHBIC. THEI
KPHCTAJUIHICCKUX PEIIETOK Yy BEIIEeCTB € OTHM THIIOM CBS3H:
aTOMHBIC H MOJICKYIsApHBIC. (DH3MYECKHE CBOHCTBA BEINECTB C
3TUMH KPHCTAJUIHYECKHMHE PEINETKAMH.

OK. 1-7

Monnasi xumuveckass cBsizb. Kpaitnumii CIy4all KOBaJIEHTHOMH
NOJNAPHOH  CBs3H. MeXaHH3M 00pa3oBaHHS MOHHOH CBS3H.
VIOHHBIC ~KPUCTA/UIMYECKHE PEIETKH M CBOMCTBA BEIIECTB C
TaKUMHU KPHCTAUIAMH.

OK. 1-7

Merannudeckasn XHMHYeCcKas cBaA3b. OcoOmIi THIL
XUMHYECKOH CBS3M, CYIIECTBYIOUIMH B METa/IaX W cruiaBax. Ee
OTIIMYHS U CXOJICTBO ¢ KOBAJICHTHON M HOHHOM CBS3SIMIL.

OK. 1-7
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CgoiicTra METa/UINYEeCKOH CBS3HU. MeTaiuinueckue

-KPpUCTAJJIMYCCKHE = peHIeTKH H  CBOHCTBA BEIIECTB ¢ TakHMH

2.5. Iloaumepsl

KPHCTaJUTAMH.
BopopoaHas xumMuyeckasi cBSI3b. 2 OK. 1-7
| Mexanusm - «00pasoBanus Takoi cBssu. Be xinaccmduxamus:
MEXMOJIEKYIApHAs - U BHYTPHMOJIEKYIISPHAs BOJIOPOAHBIE CRS3ML.
MoJieky1apHBIE KPHCTAIHYECKHE pPEIICTKH Ul 3TOro  THIA
........... cBsi3n. - Du3uYeCKHe  CBOMCTBA BEINECTB C BOIOPOJHOM CBS3BIO.
Enunas - npuposa: XUMHYECKHX cBsi3ell: Hamudme PasIHYHBIX
THIIOB 'CBsi3eil’ B OJHOM BELIECTBE, [ICPEXO OAHOIO THIA CBI3HU B
JPYrou u T. M.
Komnnekcoobpazosanue. Ilonstue 0 KOMIITIEKCHBIX 2 OK. 1-7
COCOUHEHHSIX. Koopauranuonuoe YHCIIO
KOMIUTekcooOpasoBarens. BHyTpeHHsss u  BHemmHas  cdepa
KOMILIEKCOB. HOMEHKIaTypa KOMIUIEKCHBIX coemuHeHHit. Mx
3Ha4YeHHE.
IIpakTuueckas pabora 2
Hsroroenenue Monenedf MOJIEKYJ BENIECTB ¢ pA3HBIM THIIOM
XHMHYECKHX CBA3CH: KOBaJeHTHas, MOHHAf,
METaJUIMYECKasl B BOJOPOIHAS.
KonrpoubHnas pabora 1
Camocmoamenvnas paboma 6
Iloozomosume mabnuyy « Tunvt xumuveckuii cészeiiy
loozomosume  koncnexkm  «buonozuveckas pon 6000POOHbBIX
C6A3€U 8 OP2AHUZAYUU CIMPYKIMYP BUONOIUMEPOBY
5
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OCHOBHBIC IMOHATHS XHMHH BHCOKOMoﬂeKyﬂHprIX COEHHEHHH.

‘Monomep, monMMep,  IONyYEHHE  OJIMMEPOB  peakiheit
-TIONMMEPH3aLMKY ¥ [OJUKOH/IEHCAIIMH, CTEIICHb MOJMMEpH3alli,

CTPYKTYpHOE ' 3BeHO. THIBI NONMMEpHBIX ueneil: NuHelHbIe,
Pa3BCTBIICHHEIC, CLUIHUTEIC.

[Tnacrmaccel. Tepmonnactuunsie " TEPMOPEAKTHBHEIE
rnactMaccesl. [Ipencrasurens miactmace.

Bonoxna; ux knaccupuxanus. {lonydenne Bomoxon. OTmenbHble

[PEJICTABUTEIIN XUMHUYECKHX BOJIOKOH.
Kayuayku HarypanbHbli 1 cuHTeTHYecKHe. Bynkanusamus kayqyka,
pe3nHa.

OK. 1-7

JlaGoparopHubie paboTbl:
O3HaKOMJICHHE C KOJUICKIHEH IL1acTMAacC, BONIOKOH, Kay4yKOB,
MHMHEPAJIOB H T'OPHBIX IIOPOJI.

Camocmoamenvnan paboma

Hloozomosume npesenmayuio na euibop «Ilnacmmacca é naweil
arcusnuy, «llpumenenue norumeposy

2.6. lucnepcHble CHCTEMBbI

IlonsiTHE 0 IHCHEPCHBIX CHCTEMAX.

Knaccnduxanmss IHCTIEPCHBIX CHCTEM B 33aBHCHMOCTH  OT
arperaTHoOro COCTOSIHHS IHCIEPCHMOHHOM Cpeibl M JHCIEPCHOM
da3pr, a Takke mo pasmepy uxX wacTHi. I pybomucnepcHbie
CHCTEMBI: SMYIIBCHH M CYCIEH3HH. TOHKO HCIEPCHBIE CHCTEMBI:
KOJUIOMAHBIE (30JM M T€ld) M HCTHHHBIE (MOJEKYJSPHEIE,
MOJIEKYISPHO-HOHHBIE

u wuoHHble). OPdexkr Tunmans. Koarynsanus B KOTOMIHBIX
pactBopax. CHHEpE3UC B rejsx.

3HayeHHe OUCIIEPCHBIX CHCTEM B KHMBOH M HEXHBOMH IpUPOLE
IPaKTHYCCKOH JKH3HM 4YeNoBeKa. OMYIBCHM M CYCIICH3UH B
CTPOMTENILCTBE, MHINEBOH W MEIMLKMHCKONH ITPOMBIIIIEHHOCTH,
KOoCMeTHKe. buosnormueckue, MeIuIMHCKME H TEXHOJNOIHYECKHE
30/IH. 3HayeHHe releil B OpraHu3allMH JKHBOM MAaTepuH.
buonoruueckue, MHUIEBbIC, MeIUIHHCKUE, KOCMETHIECKHE e,
Cunepesuc kak ¢axtop, ompegensiommii CpoK TrOJHOCTH
IPOAYKIIHU Ha OCHOBe rejeli. CBepThiBaHHE KpPOBH Kak

OK. 1-7




CHlEinisn i ouuenenun. el e e | BEamaterracreny CHHEPE3HUC, ero 3HAUCHUE.

Jlabopatopuas pabora: 1 2
[omy4enme aMyIbCHU PACTHTENLHOTO MAca 30111 KpaXMaa.
Camocmoamensnan paboma 6

 [loozomosumi koncnexm « 3nauenue oucnepcuvix cucmem 6
HCUBOU U HEAHCUBOU NPUPOOE U NPAKMUYECKOU HCUSHU YeT0GKI. »
llooeomosums npesenmayuio « 3navwenue 2eneii 6 op2aHuzayul
AHCUBOU MAMEPUUY

2.7. XuMu4ecKHe peakuun , 14
T e e e Kaaceupukanus Xumudeckux peaknuii B OpraHuYecKoil u 3 2 O, 1%
‘Heopranuyeckol. xumun. Ilonstme o Xumuueckoif peakiuu.
Peakuuu, uaymue 6e3 u3MEHEHHs KAUeCTBEHHOIO COCTABA
BCIIECCTB: AJUIOTPONM3AINUS M HM30MepH3anus. Peakuuu, Hmyime
C H3MEHEHHEM COCTaBa BENIECTB: 10 YHCIy M XapaKkTepy
pearupylomux i 00pasylommxcs — BemecTB  (pa3ioKeHHd,
COENMHCHHUA, 3aMelICHHs, OoOMeHa); M0 H3MEHEHHIO CTeneHeil
OKHCJICHHS 3JIEMEHTOB (OKHCIHTEILHO-BOCCTAHOBHTENBHBIE
HCOKHCIIUTE/IbHO-BOCCTAHOBHTEILHBIE PEAKIMK); 110 TEIIOBOMY
5pdeKTy (3K30- W OHIOTEPMHYECKHE); IO thaze (romo- u
Te€TePOTeHHBIE); MO Ha-IPABICHUIO (0GpaTHMBIE | HeoOpaTHMEIe);
[0 HCHONB30BAHHIO  KaTalu3aTopa  (KaTauuTHUYecKHe |
HEKATATHTHYECKHE); 110 MEXAHU3MY (PaMKAIbHbIE, MOTEKY ISPHEIE
H HOHHBIE).
BeposaTnocte mpoTekanmus XEMHYECKHX peakuuii. Bayrpenmss
SHEprus, SHTANbmHA. Tenmopoil sddexT XumudeckHx peaxiyii.
Tepmoxumueckue ypasHenns. CTaHmapTHAS SHTATBIIHS peakuui
u obpasosanus BemecTB. 3akon I'. U. I'ecca u ero ciaencrsus.
DHTpOHS.

Ckopocte  xumudeckux peakumii. [loHsTHe o CKOpPOCTH 2 2
peakuuid. CKOpOCTh TOMO- M TETEPOreHHON pPEaKiyiy. DHeprus
aKTHBalHU.PAKTOPBL, BIMAIONIME HA CKOPOCTH XHMHYECKO
peakuuu. Ilpupona pearupyromux BemecTs. Temnepatypa (3axon
Baunt —To¢da). Konnenrpauus. Katanusatopst 1 katamms: romo-
M TETEPOrCHHBIH, MX MEXaHW3MBL (DEpMEHTHI, UX CpaBHEHHE ¢
HEOPraHUYECKUMU




KaTaJInu3aTopaMH. 3aBUCHMOCTD CKOPOCTH  peakIuii oT
ITOBEPXHOCTH CONPUKOCHOBCHHS

“QbpaTuMocTh XHMHYEeCKHX peaKIHA. XHUMHYECKOoe

-paBHOBECHe.HOHHTHC 0 XHMMHYECKOM pPaBHOBECHH. ParHOBecHBIE

1 KOHIEHTpaIlHH. ,HP!HH.MH‘-IHOCTB XHMHYECKOTO PaBHOBECHS.

CDaKTOpI)I.,.BﬂHﬂI'OU_IHe Ha CMEUICHHE paBHOBECHS: KOHIICHTpaI M,

JasiieHue, remnepatypa (npunuun Jle-llatense).

[IpakTnyeckas pabdora: Pemenue 3anag

KouTpoasuas pabora

[

Camocmoamenvnas paboma

lloozomosums -~ pepepam  «Pone  hepmenmos 6 xumuueckux
peaxyusixy
Cocmasumes mabnuyy « Tunvl Xumuueckux peakyuiiy

2.8. PacTBopsl

Ilonsatne o  pacreopax. DH3MKO-XMMHYecKas  NPHPOJA
pacTBOPEHHsT M PacTBOPOB.

BsaumojielicTBie pacTBOpUTeNs M PacTBOPEHHOTO BEIIECTBA.
PactBopumocts  BemecTs. CrocoGbl BEIPaKeHHS! KOHIIEHTPALIAH
pacTBOpoOB:  MaccoBas  J0Jd  PAacTBOPEHHOrO  BelecTBa
(mpoueHTHast), MOJISIpHAL.

OK. 1-7

Teopus 3JIEKTPOJIUTHIECKOH aHccolHaMu.Mexanusm
JUCCOTMAIIHY  BEIIECTB C pa3IMYHBIMH THIIAMH XHMHYECKHX
cBsi3cd. Bkiaja pycckMX y4eHBIX B pasBHTHE NpeNCTaBICHHI 06
3NIEKTPOIHTHYECKON ucconuanuy. OCHOBHBIE MONOKEHHS TEOPUH
JNEKTPONHTHYECKON nucconnaniy. CTENeHb 3JeKTPOJIHTHYECKOH
puccounannd 1 GakTopbl ee 3aBHCHMOCTH. CHIIBHEBIC H CPEIHHE
JIEKTPOJIMTEL.

Jucconuamus Bosbl. Bomopommeii nokasarens. Cpefa BOZHBIX
PacTBOPOB 3JIEKTPOJIHTOR.

Peakunu o0MeHa B BOJHEIX PacTBOPAX 3JIEKTPOIHTOB.

OK. 1-7

Il'uapoans kak obmenusblii npouecc. HeobGparumbrii THAIPOIIN3
OPraHMYeCKUX M HEOPraHUYECKHUX COeIMHEHHH M €ro 3HaYCHHE B
IPaKTHYECKOH IEATEIbHOCTH YEIIOBEKA.

Obparumplit  rugponus  coneif.  CTymeHYaTwlif  IHMIpOIHS.
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[IpakTiueckoe npuMeHeHHE THPOIH3A.

['maponms opraHmueckux BellecTB (OeKoB. KHPOB, YIJIEBOIOB,
NOJMHYKICOTHIOB, ATO) H ero buostornyeckoe H
TPaKTHYCCKOe 3HaueHue. OMbUICHHE KUpOB. Peakius
aTepUUKALIIH.

JlabopatopHas paGora:
IlpuroroBienue pacTBopa 3a1aHHOl KOHIEHTPAIIHH

IpakTuyeckasn pabora:

Pemenue 3anau

CocraBnenne * ypaBHeHUH JJIEKTPOTTUTUYECKOM  IMCCOIHALMH,
THIPOJIH3A.

Camocmoamensuan paboma

Iloozomosum npesenmayuwio na evibop «3uauenue 2uopoausa 6
JACUHU HenoeeKay, «buonozuveckoe u npaxmuyeckoe 3navenue
2UOPONU3A)

Cocmasume  kowcnexkm «Bszaumooeiicmeue pacmeopumens — u
PACMBOPEHH020 Geuiecmea

2.9. OkueauTeNILHO-
BOCCTAHOBHTEIbHbIE PeaAKIHH.
JIEKTPOXHMHYECKHE
Npouecchl

12

OKHCIHTENbHO-BOCCTAHOBHTEILHbIE peaknud. CreneHn
okucieHus. BoccranoBuTenm um okucnutTenw. OKHUCIeHHME U
BOCCTaHOBJIEHHE. BakHeHInHe OKMCIUTENH W BOCCTAHOBH-TEIIN.
BoccraHOBUTEIBHEIE CBOHCTBA METALIOB — IIPOCTBIX BEIECTB.
OxucnuTenbHbIC H BOCCTAHOBHTENIBHBIE CBOMCTBA HEMETAIOB —
IPOCTBIX  BEIIECTB. BoCCTaHOBMTENBHBIE CBOMCTBA BeLIECTS,
00pa3oBaHHBIX  2JIeMEHTaAMM B  HH3LIEH (oTpuLaTEeNEHOM)
CTeNeHH OKMClIeHHs.  OKHCIMTENBHBIE — CBOKMCTBA  BelUECTB,
0DpasoBaHHBIX  3JIEMEHTAMHM B  BBICIIEi (mosoXKUTENIBHO )
CTEMECHHU OKUCIEeHHA. OKHUCITHTEbHBIE W BOCCTAHOBHUTEIBHEIE
CBOMCTBA BENIECTB, 00Pa30BaHHEIX 2IEMEHTAMH B IPOMEKYTOUHBIX
CTETCHAX OKHCIICHHS.

OK. 1-7

Knacenpuxauus OKHCIHTEIbHO-BOCCTAHOBHTEILHBIX

peakuumii.Peakipu  MexaTomHOro | wm MEKMOJIEKYIIPHOTO

OK. 1-7




OKHCJICHHS-BOCCTAHOBNCHHS.  Peakiuu  BHYTPHMOIEKYISPHOTO

‘OKHCIICHHS-BOCCTAHOBICHHS. Peaxiun CaMOOKHCIICHU-
'CaMOBOCCTAHOBJICHHUS (AMCHPONOPIHOHUPOBAHHNS).

MGTOHBI . " COCTABJICHHUA ypaBHCHI’Iﬁ OKHCJIUTECJILHO-

| BOCCTAHOBATEIBbHBIX - peakluid. Merox ojexkrpoHHoro 6Gajanca.
‘Bnusuue - Cpe/ibl Ha [IpoOTEKaHUe OKHCIIUTEIILHO-

BOCCTaHOBHTEJILHLIX IIPOIECCOB.

| XUMUYecKHe HCTOYHHKH TOKA. DIIeKTPOJHBIE IOTEHIHATBL. P
+{ CTAHAAPTHBIX. SMEKTPOJIHBIX OTCHUMANOB  (3JIEKTPOXHUMUYECKHii
‘PN HaNpsDKEHHH - MeTayuloB). [ anbBaHHYecKHe HJIeMEeHTHl U
IPHHLUIBI HX paboTel. CocTaBlieHHe ralbBaHUYECKHX 3/IEMEHTOR.
‘ObpasoBanie raibBaHHYCCKHX Nap NP XHMHUECKUX IIpolieccax.

['abBaHuYeCKHEe 3MEMEHTBI, [IPUMEHACMBIE B JKH3HH: CBUHIIOBAS
AKKyMyJIITOpHas — Oarapes, — HHKelb-KaAMHEBbe  OaTapem,
TOTIJIMBHBIE 3JIEMEHTEL

OK. 1-7

JJIEKTPOIH3 PACIIIABOB H BOAHBIX PACTBOPOB 3J]eKTPOJIHTOB.
[Ipoueccrl, mpomcxonsmmue Ha KaToae MW aHOJE. YpaBHeHHA
SNIEKTPOXHMHYECKMX MPOLECCOB. DNEKTPOIH3 BOAHBIX PACTBOPOB C
MHEPTHBIMHA DJIEKTPOJAMH. ODJIEKTPOIM3 BOIHBIX DAacTBOPOB C
PacTBOPUMBIMH JIEKTPOIAMH.

OK. 1-7

JlabopaTopHas paGora
XMMHUYECKHe CBOMCTBA a30THOH 1 CEPHOM KHCIIOT

IIpakTuyeckas pabora: Cocrapienne ypaBHeH I OKMCITHTEILHO-
BOCCTAHOBHTEJIbHBIX PEaKIIHI

Kontpoasuas patora

Camocmoamensvnan paboma

Iloozomosums peghepam na memy «llpaxmuyeckoe npumeHernue
2NEKMPONUIAN
1Iodzomogums xoncnexm «Cunvhvie u crabbie NEKMPOIUMBLY

2.10. Knacenpuxanus
pemecTB. Ilpocrhie Bemecrea

13

Knacenpukannsi HeopraHuvecKHx BemecTs. IIpocteie u
ClioxHbIe BemecTBa. OKCHIIBL, HX KIaccH(HKaIs. ['mapokcums
(OCHOBaHHS,  KHCIOPOACOAEPKAIINE  KHCIOTEL amQoTepHbIe
ruppokenarl). Kucnotel, ux ximaccuukamus. OcHoBauus, wux

OK. 1-7
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kinaccuduxanms.

'CO'JTPI—'CPEII,HHG, KHCJIBIC, OCHOBHBIC H KOMIIJIEKCHBIE.

MeTajLibl

[Honoxenne: METAIUIOB B NEPHOIMUECKON CHCTEME H OCODCHHOCTH
CEpPOeHHs - HX '=:aToMOB. lIpocTele  BellecrBa —  MeETAUIBL
CTPOCHHUE * ‘KPUCTAJLUIOB H META/UIMYecKas XUMHYECKas CBS3b.
Obmme ©  dwuzuueckue CBOMCTRa METAIIOR 51 HX

‘BOCCTAHOBHUTEJIEHBIE CROMCTBA: B3aHMMOJEHCTBHE C HEMETaJUIaMHU

(KuCIOpoIoM, | PalloOTeHAMHE, CEPOMH, a30TOM, BOJIOPOJIOM), BOJIOIA,

| KHCIIOTaMu; ' paCTBOpaMH  COJIeH, OpraHuYeCKUMH BEIIECTBAMH
(cmupTamu; - TaNOTEHAIKAHAMH, dhenomom, KHCJIOTaMH),

urefogamMu. - OKCHABI M THAPOKCHIBI METAIOB. 3aBHCHMOCTD
CBOMCTB 3THX COCAMHEHMH OT CTEleHeH OKHCIIEHHS METaLIoB.
Obmue cnocodbI MOJIyY4eHHs METAJLIOB.

Meramnisl B npupoje. MeTamnypris 4 ee BHIBL: IIAPO-, THJIPO- U
JIEKTPOMETAILIYPIHs.  OJEKTPOJIM3 PACIUIABOB | pacTBOpPOB
COCIMHECHHH METAIUIOB U €r0 MPAKTHUECKOE 3HAYCHHE.

S0

OK. 1-7

Kopposus meraiop.ITorstre xopposun. XuMudeckas KOppPO3HSL.
DneKTpOXUMHIYEcKast KOppo3us. CrocoOB 3aMU TRl META/LIOR OT
KOPPO3HH.

OK. 1-7

HemertaJibi.

llonoxenne  memeraiioB B [lepuommdeckoii CHCTEME,
0COOEHHOCTH

CTPOEHMSI MX aTOMOB. ODJIEKTPOOTPHLATEILHOCTh. bIaropojHsie
rasel. JJNEKTPOHHOE CTPOCHHE ATOMOB ONAropoOJHBIX T430B H
OCODEHHOCTH HX XUMHYECKUX M PU3HUECKUX CBOMCTB.

Hemeraiuisl — npocteie Bemectsa. Fix atomuoe u MolekyisipHoe
CTPOCHHE HX. AJUIOTponHs. XHMHYECKHE CBONHCTBA HEMETAILIOB.
OkuciuTeNbHbIE CBOMCTBA: B3aMMOZEHCTBHE C  MeTaLiamy,
BOZIOPOJIOM, ~MEHEE JIIEKTPOOTPHLATENBHLEIMH — HEMETAJIaMH,
HCKOTOPBIMH ~ CIIOXKHBIMH ~ BELIECTBAMH. BOCCTAHOBUTEIBLHBIE
CBOMCTBA HEMETAIUIOB B pEaKIMSAX C (TOPOM, KHCIOPOIOM,
CJIOKHBIMH _BEIICCTBAMH — OKHMCIHMTEIAMH (a30THOM M CepHoil

OK. 1-7
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KHCJIOTAMH U JIp. ).

J-HpakTuyeckas pabora: CocraBieHHe YPaBHEHHH XHMHUYECKIX

peakimi

KonTpoasnas pabora

—

Camocmoamensvrnan paboma

Lloozomosums npesenmayuio na eplH0p « Jnauenue Memaiio6 6
RpUPoOe U dHeusnu op2anuzmoe», «Cnocobul 3auumsr Memaiios
OmM KOPPO3UU»; « SHAUEHUE HEMeMANN08 8 NPUPOOe U JHCUIHU
OP2AHUIMOB )

2.11. OcHOBHBIE KJACCHI
HEOPraHU4YeCKuX U
OpPraHUYeCKHX COeTHHEeHH

14

Bopmopoansie coequHeRnsi HeMeTALIOB.

Ilonydenune ammuaka u XJIOPOBOJIOPOZA CHHTE30M M KOCBEHHO.
Dusnuueckue cpoiictea. OTHOIIEHHE K BOJE: KHCIOTHO-OCHOBHEIE
CBOMCTBA.

OK. 1-7

Oxcuibl B AHTHAPUABI KapOOHOBBIX KHCJIOT.
Hecomneobpasytomue u  coneobpasyromue okcuabl. KHclIoTHbIE
OKCHIBI, uX cBoicTBa. OCHOBHBIE OKCHJBI, HX CBOICTBA.
AMQOTepHBIE OKCHIBL, HUX CBOMCTBA. 3aBHCHMOCTE CBOMCTB
OKCH/IOB ~ METaJIOB  OT  CTENEHHM OKHCIEHHS. AHIMIPHIEL
KapOOHOBBIX KHCIIOT KaK aHAJIOTH KHCJIOTHBIX OKCHIOB.

OK. 1-7

Kucnorel oprannveckue u HeopraHmyeckue.

KucnoTel B cBeTe TEOpPHH 3JEKTPONMTUYECKON IHCCOIMAIIMH.
Kucnotel B cete mpotomuthueckoil Teopuu. Kmaccudukarys
OPraHM4YeCKMX M HeopraHmyeckux kucior. OOmue cpoicTBa
KHCIIOT: ~ B3aUMOJCHCTBHE  OpPraHHYECKHX H HEOPraHUYECKHX
KHCJIOT C METAJUIAMH, OCHOBHEIMH M aM()OTEPHLEIMH OKCHIAMH H
TUJIPOKCHAAMH,  COJIsIMM, — ODpasoBaHHE  CIOXKHBIX  3(HpOB.
OcoGeHHOCTH CBOMCTB KOHLEHTPUPOBAHHOH CEpHON M a30THOM
KHCJIOT.

OK. 1-7

OcHoBaHusl OpraHHYecKHe M HEOPraHHYeCKHe.

OcCHOBaHMS B CBETE TEOPUH DIEKTPOIMTHYCCKON IHCCOLHAIMH.
OcHoBaHHs B CBETE MPOTONHTHYeCKOH Teopun. Kmaccubpuxarms
OpPraHHYeCKHX M HEOPraHMYeCKUX OCHOBaHUH. XHUMHUECKHe

OK. 1-7
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—

CBOHCTBA "IICIOYEH M HEPaCTBOPHMBLIX OCHOBaHMiH. CBoifcTBa

.GCCKHCHOPOEHBIX‘ OCHOBAaHUM: aMMHaka M aMHHOB. Braumuoe

BJIMSIHUE dTOMOB B MOJICKYJIC aHUITHHA.

AmborepHBIe OpraunyecKue u HEOpraHuYecKue COeJIHHeHHs. 2 OK. 1-7
ST o[ AmoTepHble OCHOBAaHMs B CBET€ NPOTONMTHYECCKONH TEOpHH.
- AMGOTEPHOCT OKCUIIOB U I'MAPOKCU/IOB ITEPEXOIHBIX METAILIOR:
B3aUMOJICHCTBHE  © C. KHUCJIOTaMH W menodamu.  CoJm.
----- ‘Kuraccuduranus w Xxumudeckne cpoiicrea coneil. OcoBeHnocT:
CBOMCTB COJICH OPraHUYeCKUX U HEOPraHUYECKHX KHCIIOT, -
: Teneruueckas CBf3b MeKIY KJaccaMu OpraHU4YecKux H 2 DK, 1-7
% HEOPraHUYeCKHX COe/{MHEeHHI.
e e 4 IlonsaTne 0 TreHETHYeCKOHW CBA3M M TeHETHYECKHX panax B
HCOPraHWYeCKOH M OpraHudveckoil Xumum. I'eHeTHdeckme psbl
Metana (Ha NpUMepe KalblLWs W JKele3a), HeMEeTald (ceper u
KPEMHHST), IEPEXOIHOTO dJieMeHTa (HuHKa). [ eHeTHYecK e PAOBI |
TCHETHYCCKAs CBA3b B OpraHM4ecKod Xummu. EnuxcTBO MHpa
BEILECTRB.
JlabopaTopuo-npakTuyeckas pabora: 1
ITonyuenue ammuaka, ero cpoiictra.
Konrpoabnas padora 1
Camocmoamenvran paboma i
Iloozomoeums coobwenue «3navenue opeanuveckux u
HEOP2AHUYECKUX BEU{eCTNE 6 NULYEBOT NPOMBLULTEHHOCITTUY
[Toozomogums koncnexm «Ocobennocmu céoticme
KOHYEHMPUPOSAHHOU CePHOL U A30MHOU KUCTON)
Buinonnume 2enemuyeckue yenouxku npespaugenus 6euecms
2.12. XuMus 3JIeMEHTOB 18
s-JJIeMeHTbI 2 OK. 1-7
Bonopon. JIgoiicTBeHHOE [I0JIOJKEHHE BOJIOpOIa B
NepHOaHYecKod cucreme. HM3oromel Bomopona. Tsokenas Boja.
OxucuTenbHbIe ¥ BOCCTAHOBUTENIBHBIE CBONCTBA BOJOPO/IA, €ro
IIOJIyYCHHE H IPHMEHECHHE.
Jnements! IA-rpynnet. leao9nbie MeTamwIbL. 2 OK. 1-7

OOwas XapakTepyCTHKAa IIENOYHBEIX METAUIOB HA OCHOBAHHH
nonoxenns B Ilepuomuyeckoi  cucreme snementos JI. U.
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{ Mennengesa u- crpoenuss atomoB. [lonydenue, ¢usmueckue u

XHAMUYECKHE : CBOMCTBA IICIOYHBIX MCTaJlJIOB. Katuonsl
IICJIOYHBIX METAJUIOB KaK BaKHEHIIas XMMHUeCKas @opMa HX

‘CYIICCTBOBAHMS, PETYAATHBHAS POJb KATUOHOB KAJIMs H HATPUS B

JKHBOH KIIETKE.

Daements! [IA-rpynnsr

OOmias xapakTepuCcTHKa IeJOYH03eMETbHEIX METAIUIOB i MAarHHs
Ha' . OCHOBAHHW -~ NOJOXKEHHs B Ilepuoauueckoit cucreme
snemeHToB. JI.©M.. MenjeneeBa 1 cTpoeHMs aToMoB. Kablmii,
€ro- mony4yenue, QU3MUYECKHE U XHMHUYECKHE CBOMCTBA.
Baxnelimue  coeguHEHWs  KanbOHs, HMX  3HAYCHHE W
IpPHMEHEHHE.

OK. 1-7

p-DJieMeHThI AIIOMUHMHIA.

XapakTepucTHKa aMIOMHHHS HA OCHOBAHHM TIOJOXKEHHS B
Ilepuommye-ckoit cucreme osmementoB JI. M. Menneneesa u
cTpoeHus aroma. IlonydeHue, ¢u3HUecKHEe W XHMHYECKHUE
CBOMCTBA allOMHHMA. BakHeiillHe COeqMHEHHS AMIOMHHHS, HX
CBOHCTBA, 3HAYCHHE M IpPHUMCHEHHEe. IIpHPOMHBIE COETMHEHHUS
ATIOMUHHSL.

OK. 1-7

Yraepoa u kpemuwmii

OOmas XapakTepHCTHKA Ha OCHOBAHMH WX [OJIOKEHHS B
Hepuommaeckoit cucreme JI. Y. Menzeneesa u cTpoeHus: aToma.
IIpocTeie BenecTBa, 06pa3oBaHHbIe ITHMH eMeHTaMu. OKCHIB 1
THAPOKCHJIE! YITIepoJa U KpeMHus. Baxueiime conu yronpHol u
KPEMHHUEBOH KUCITOT. CHIMKATHAS IPOMBIIIEHHOCTD.

OK. 1-7

I'anorensr.

OOu1as XapaKTepHUCTHKA ralOTeHOB HAa OCHOBAHHH HX MOJI0KECHHS B
llepuonnueckoit  cucreme omementoB JI. M. Menzneneesa wu
CTPOECHHS aTOMOB. ['allOreHbl — IPOCTHIC BEIIECTBA: CTPOEHHE
MOJIEKYJI, XHMHYECKHE CBOMCTBA, IIONYYCHHE W IPHMEHEHHE.
Baxneiiiue coelHHEHHS TalOreHOB, WX CBOMCTBa, 3HAYEHHE H
npumenenue. [agorensl B mpupoxe. bBuomormueckas pois
raJIOreHOB.

XaJIbKOreHbI.

OOmas  XapakTepHCTHKa XalbKOreHOB HAa OCHOBAHHH WX

OK. 1-7




nonoxkenus B llepuoanueckoit cucreme snementor  JI. U.

:MengeneeBa U CTpoeHHMs aTOMOB. XaJIbKOTEHBI — [IPOCThIE
‘BemIgeTBa: AjioTponus.  CTpOeHHE | MOJeKyIT QIO TPOIHBIX
‘MomMpHUKauMii U MX CBOHCTRA. Ilonyuenue u npumenenue
KHCJIOPOJA ¥ cepbl. XalLKOIeHbl B IPHPOJE, X OHONIOrHYecKas

pOIIb.

DyieMeHTbl VA-rpynnsi

O01ast XapakTepuCTHKA 3JIEMEHTOB 9TOH I'PYIIIBl HA OCHOBAHHY
‘uX nonoxenusi B Ilepuoaudeckoif. cucreme snementon J|. .
‘Menneneesa u crpoenns aromos. CTpoeHHe MONEKYNIBI a30Ta M

aJUIOTPONHBIX  Mojubukauuii  dochopa, ux ¢usmyeckne wu
XUMHAYECKHe CBOMCTBA. BojopoaHble coequbenns 3meMeHToB VA-
rpynnsl. OKCHIs! a30Ta

u pocdopa, cooTBETCTBYIOMHKE UM KHCIOTHL. CONHM 3THX KHCIIOT.
CpoiicTBa KHMCIOPOIHBIX COCIMHECHMH aszoTa H  Qocdopa, Hx
3HaYCHHME M TpHMeHeHHe. A30T u Qocdop B mpupoje, ux
OuosIoruUecKas pob.

OK. 1-7

uemeHTsI IVA-rpynnei

.O0uias xapaKTepHCTHKa 31EMEHTOB 3TOi IPYINIB Ha OCHOBAHHH
X nonoxenus B Ilepuwonmueckoit cucreme snementor JI. .
Menneneesa u crpoenus atomMoB. YIJIEpOJ H €r0 ANTOTPOINHSL.
CpolicTBa aIOTPOIHEIX MOAMGUKALUI YIepoa, X 3HAYEHHE H
npumeHenne. OKCHIBI M TMAPOKCHABI YITIEpOAa M KPEeMHHS, HX
XUMHYecKHe CBOHCTBA. COJNM YroNBHONH M KPEMHHEBBIX KHCIIOT,
MX 3HaueHue H npumenenue. Ilpuponoobpasyromas pois
YriepoJia s )KMBOW M KPEMHHS ISl HEXXUBOM IIPUPOJIEL

OK. 1-7

d-DiemeHTBI

Ocobenroctn crpoenus atomos d-snementos (IB-VIIIB-rpynn).
Menp, OHMHK, XpoM, JKeje30, MapraHell Kak IPoCThie BEMICCTRA, HX
(usuyeckue U XHMEYeckme CBoificTBa. HaxoXkIeHHE 3THX
METa/IOB B NPHUPOJIE, HX NojiydeHue u 3Havenue. Coeaunenus d-
3MCMCHTOB C Pa3NUYHBIMU CTEIEHAMH OKHCICHHsS. XapakTep
OKCHIOB H THAPOKCHJIOB OTHX 3JEMCHTOB B 3aBHCHMOCTH OT
CTEIICHH OKHCIICHHS METAJLA.

OK. 1-7

Camocmoamenvnas paboma
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Iloozomosumy: npesenmayuio na ewibop «Pons 600opoda 6 icusoil

U Hedcusow nmpupodey, «Pors 600wl Kax cpedoobpazyiowezo
gewecmed .. KIACIMKUY, «Ixonocuueckue acnexmol
6000NONBb30GAHUSLY. i

Ioozomosumy: pechepam na evibop «Ilpupodnsie coedunenus

| HAMPUA U KANUA; < UX -BHAYCHUE D, «Peeyﬁ}zmuena}z POllb KamuoHoes

Kanus u Hampus 8. J4cugou kiemrsey, «Kanoyuit 6 npupooe, ezo
buonozuveckas poiv».

2.13. Xumus B :KU3HH
o0miecTBa

10

XHMHS 4 IPOU3BOCTBO.

XUMHUYECKas MPOMBIIIIEHHOCTh U XUMHYECKHE TeXHOIOIHHE,
Chipbe Ul XMMHYECKOH IPOMBINIIEHHOCTH. Boja B XHMHYECKOi
NPOMBIIIICHHOCTH. DHEPrus JUISl XHMHYECKOTO IPOH3BOICTEA.
Hayunble NpHHIMIIEI XUMHYECKOrO IIPOM3BOJCTBA.  3aIuTa
OKpYXKalOIlIeH Cpelbl M OXpaHa Tpyda [pU XHMHYECKOM
npou3BojcTBe. OCHOBHbIE CTaTHH XHMHYECKOTO IPOH3BOJACTBA.
CpaBHeHUE IPOM3BOJICTBA AMMHAKa M METaHOA.

OK. 1-7

XHMHSA B CeJILCKOM XO035iicTBe

XuMH3aIHs CeTBCKOT0 XO35HCTBA M €€ HANPARIICHIS.

Pactennss w 1nouBa, mNOYBEHHBI IIOrNOIIAIOIIHE  KOMILJIEKC.
Yo0perus u ux Kiaccupukanus. XUMHYECKHe CPEICTBA 3aLIHThI
pacTenuii. OTpuiaTeabHble TOCHESICTBHA IPHMEHEHHS [TECTHIHIOB
1 6oprOa ¢ HuMu. XUMHU3aHs >KHBOTHOBO/ICTEA.

OK. 1-7

XHUMHS H YKOJIOTHS

XHMHYECKOE  3arps3HEHHE  OKpYyKaromleH  cpejpl. Oxpana
THAPOCREPbl OT XHMHYECKOro 3arpsi3Henus. OXpaHa [OYBBI OT
XHMHYCCKOTO 3arpsasHeHHs. OxpaHa atMOoc(epbl OT XMMHYECKOIO
sarpssHeHusa. Oxpana Quiopsl u  ¢QayHBl OT XHMHYECKOroO
3arpsisHEHNs. BUOTEXHOTIOT S M reHHas HH/KEHEpHsI.

OK. 1-7
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Xumus u NOBCCAHECBHAN KH3HL YeJIOBEeKA.

:p:Homamusia. antexka. Motomme u gucTsmge cpejactea. Cpencrsa
{ 60pEObI-c OpITOBEIMU HacekoMbiMU. CpesicTBa JTMUYHON THIHEHBI U
| KocMeTHKH: XUMUs U nuia. MapKUpOBKH YIIAKOBOK IIMLIEBBIX H

THTMCHHYECKUX MPOJYKTOB M YMEHHE HUX YHTATh. JKOJOIHS
JKUINIIA. XMMHUS U FeHeTHKA YeJI0BeKa.

OK. 1-7

IlpakTuyeckas padora: ;

O3HAKOMIIEHHE ¢ KOIUTEKIMEH y10OpeHHit # IeCTHIHIOB.
OsuakomieHue ¢ 00pasluaMy CpeicTB - OBLITOBOH XUMHH |
JIEKapCTBEHHBIX IIPENapaToB.

IloaroroBka K 3K3amMeHy

Camocmoamensnas paboma

Iloozomosums koncnexm no meme «Oxpana guoper u payuvr om
XUMUHECKO20 3a2PA3HEHUS. BUOMeXHON02Us. U 2eHHas UHICEHEPUS. »
Iloozomosums  peghepam no meme «Maprkuposxu ynaxkogox
HULYEBHIX U 2USUCHUYECKUX NPOOYKIOE U YMEHUE UX YUMAMb. »

MakcumanbHas yaebHas Harpyska

396

Obs3atenbnas ayTUTOpHas yueOHas Harpyska

264

CamocrostensHast paboTa 00y4aromerocs

132

JLst XapakTepHCTHKH YPOBHS OCBOEHHUs YYeOHOTr0o MaTepHaa HCIOIb3YIOTCs CIIEYIOIIHe 0003HaYCHHS:
1. — 03HaKOMMTENLHBIA (Y3HABAHUE paHee U3YUCHHBIX O0BEKTOB, CBONCTB);
2. — penpoiyKTHBHBIA (BBINOJHEHHE IESTENLHOCTH 110 00pasily, HHCTPYKIMH HIIH [10]1 PYKOBOJCTBOM)
3. — NPOJYKTHBHBIHA (IJAHUPOBAHUE U CAMOCTOATENILHOE BBINOJHEHHE ICATEILHOCTH, PelleHHe IPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIUZALIMU PABOYEI [IPOTPAMMUBI YYEGHOM
: AUCHHUITIIUHBI

3.1. MaTepuanbHo-TeXHHUIECKOE 0Beceyene

3.1.1. Ocpoenne mporpaMMsI yueGHOH IUCHALIHHBL «XHMHS» TpH O4HOH (opme
00y4eHHs mpeonaraeT Hajluyme yueOHoOro kabunera.

Ob6opyoosarue yuebnozo kabunema:

- OCAZI0YHBIC MECTA 110 KOJIMYECTBY 00y4YaloIuXcs;

- pabouee mecTo npenopasares;

- KOMIUIEKT Y4eOHO-HATISHBIX moco0uii;

- KOMILIEKT y4eOHO-METOIMYECKO TOKYMEHTAIHH;

- AMJIAKTHYECKHE MaTepHaIbl (KOMILIEKT J1a60paTopHO-TIPAKTHYECKHX pabor);
- yueOHas ¥ CpaBoYHas TUTEpaTypa;

- BBITSKHOH mkad;

HAOOP XMMHYECKOH [OCY bl U IPHHA UIEXKHOCTEH TS JIa00PATOPHBIX U IPAKTHYECKUX PaboT;
HabOpbI PeaKTHBOB OPTAHHYECKHX M HEOPTAHHUECKHX BEIICCTB:

KOMILIEKT y4eOHO-HarTANHBIX TOCOOMI «XHMUsN»;

cpezcTsa HHGOPMAIMH (CTEH/IbI U TIAKATEI).

Texnuueckue cpedcmea obyuenus: KOMIBIOTEP, MPOrpaMMHOE OOeCTICUEHHE, MYJIbTHMEIU HBII
[POEKTOP, IKpaH.

3.1.2. Ilpun JTMCTaHIIHOHHOM OCBOEHHH Y4eGHOM AMCIIHIIIHHDL « XUMUS) Halnuyue

YIEKTPOHHBIX CPEJICTB OBIIEHH S, nepeaaud HHQGpOPMAIIHK U T.I1.

OcBoenne TMporpaMMel IIpH  peaiu3aliuy 00pa3oBaTeNbHBIX IPOrpaMM ¢ TPHMEHEHHEM
HCKJIIOYHTENBHO IEKTPOHHOIO O0y4YeHHs, AMCTAHIHOHHBIX 0GPA30BATEIBHBIX TEXHOJIOTHH,
NpPeAnonaraeT  QyHKIMOHHPOBAHHS JJIEKTPOHHOH HH(OPMAIMOHHO-00pa30BaTeNbHOI Cpejbl,
BKIIOWAOMEH B ce0a  aMeKTpOHHBIE  MH(OPMALMOHHBIE PECYPCEI,  3JIEKTPOHHLIE
obpasoBaTeNbHbIe , pecypcsl, COBOKYITHOCTB HH(pOPMaIIHOHHBIX TEXHOJIOIUH,
Téjexommyﬂ_akaum)ﬂﬂmx TEXHOJIOTHH, B TOM YHCJIC YaThl B MECCEHKEPaX, COOTBETCTBYIOLIHUX
TEeXHOJIOIHUeCKHX CPEICTB M 0OECeyHBaromell 0CBOeHHe 00yyaromuMucs 06pa3oBaTeTbHbIX
ﬁio_g')“fpjaiw;vr‘flénnon}idm ‘oéﬁé'i\{fé_ HE3aBUCUMO OT MecCTa HaxOKAeHHs oOyuarommuxcs. OcoeHue
nppfpammm “Iglfie;lno'nar‘aef':ﬁénnqﬂe CIICNMAIIBHON 3JIEKTPOHHOH CHCTEMBI yuera Pe3yILTaTOR
oﬁpasomfenéﬂor‘o rrblouéc“cia, B TOM YHCJIE B JOpME IIEKTPOHHOTO JKypHaa.,

5 'Hﬁcb_orjnfllauHOIi'ﬁoe obecneyenue obyuenns
' Has obyuawomuxcs
I. I'abpuenan  O.C., Ocrtpoymor WM.I. Xumus mwis npodeccuii U crenHaIbHOCTEl
€CTGCT'B_6HI{Q-HaquOFO npouiist:  yuyeOHHK [UIL  CTYJEHTOB NPO(eCCHOHATLHBIX
00pasoBaTeNbHBIX OPraHM3alHi, 0CBANBAIOIINX npodeccun u cnenuansHoct CITIO. —
M., 2019
2. —l“’aﬁpuémﬂ*O.C., Ocrpoymos W.I'. Xumus: yqeGHHUK 15 CTYAEHTOB IIPO(ECCHOHATBHBIX
' o'ﬁbaﬁbsareﬂbﬂmx OpraHu3alyi, ocBauBalOUIMX npodeccun U crenuansaocty CI10. —
2ivs o SRS
3. Tabprenan  O.C. w mp. Xnwus [Ilpaxruxym: yueb. mocobue IS CTYIEHTOB
| :‘H_pO(heCO,P‘IOH,B;HLHBDQ, 00pa3oBaTeNbHBIX OpraHM3aliil, OCBaHBAIOMIHX NPODECCHH W
| CIIELHATBHOCTH CHO -M., 2017

T
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4. T'abpuensn O.C.u np. Xumms: mocobue ans moprotosku k EID: yue6. mocoGue s
CTYACHTOB  NPO(ECCHOHANBHBIX — 00pPA30BATENBHBIX  OPraHM3alWi, OCBAHBAMOIIMX
npodeccun u cneguansHoct CI10. — M., 2017

b I“a6p1/rfensm O.C., JlpicoBa I'I". Xumus. TecTsl, 3ajaun U ympaxHeHHs: yue6. nocoGue

JUlsl CTYOGHTOB NPO(ECCHOHANBHBIX 00pa30BaTEeIbHBIX OPTaHU3ALM, OCBAMBAIOLINX
npodeccuu u crenuansHoct CI1O. — M., 2019
6. Epoxun I0.M., KoBanesa U.B. Xumust s npodeccuii i crienuansHocTel TeXHHIeCKoro
H €eCTEeCTBEHHO- Hayqﬁoro npoduiei: yueOHHMK JUIs CTYNCHTOB TpPO(hECcCHOHATBHBIX
o0pa3oBaTeNbHBIX opraHmaLmH OCBaWBarOIUX npodeccuu u crnenuansaocty CIIO.—
M., 2017
J0noJHUTeNbHbIE HCTOYHHKH

OHUUKIIONE/MYECKHH C/IOBaph IOHOTO XHUMHKA/ IOX el J.H. Tpudonosa M:
Ileparoruka-ITpecc 1999

Jas npenogaBarelieit

o Ilpuxas MunucrepcrBa o6pasoBanus u Hayku P® or 31 mexabps 2015 r. N 1578 "O
BHECCHMM M3MEHCHHUH B (henepanbHbli roCcy 1apCTBEHHBIH 00pa3oBaTebHEINH CTAHAAPT CPEIHEro
obmero 00pa3oBaHMs, YTBEP)KICHHBIH NpPHKasoM MHHHCTEPCTBA 0OpA30BAHHS W HAayYKH
Poccuiickoit G)eﬂepauun ot 17 Mas2012 r. N413"
. HpnmepHaH OCHOBHast 00pasoBaTesipHAs TPOrpaMMa CpemHero obmero obpasoBaHms,
07100peHHas pelreHHeM (eneparbHOro yueGHO-METONHYECKOr0 OOBLEIHHEHHS T10 obiemy
o0pasoBanuto (mpotokosn ot 28 uroust 2016 r. Ne 2/16-3).
o llpuxas Munucrepcrsalobpasosanus u Hayku P® or 23 asrycra 2017 r. N 816 "O6
yTBepKaeHun [lopsiika NPUMEHEHHS OPraHM3aUMAME, OCYLIECTBISIONMMU 06Pa30BaTeIBHYIO
JCSITENIbHOCTE, JJIEKTPOHHOTO 0OyYeHHs, JUCTAHIMOHHBIX 00pa3s0BaTeIbHBIX TEXHOIOTHI NpH
peanusanuu 00pa3oBaTeIbHEIX Iporpamm”,
* [Ilucemo Munncrepcrsa obpazoBanus u Hayku P® ot 10 ampens 2014 r. N 06-381 «O
HANPABJIEHAN METOAMYECKHX PEKOMEHIALHIY.
o Cragko u gap. Xumus ans npodeccHil H CHELMAIBHOCTER TEXHHUYECKOro MpoQmis
(anexTpoHHOE npuioKeHue). — M.,2017
o [labpuensn O.C. Xumusa mis npemopasarens: yueGHo-meTommdeckoe mocobue / O.C.
I 'abpuenan, I.I". JIpicoBa — M., 2010,
e 'abpuensn O,C. HaCTOJIbHaH kHura yuurens xumuu: 10 xnacc / O.C. 'abpuensn, U.T.
O¢tpoymoB =M., 2009.
e [abpuensu O C. Hacronbuas xuura yunrens xumun: 11 kiace: B 2 4. / O.C. I'abpuensm,
['.I'. JIpicosa, A.T'. Beenenckas — M., 2009.
o Kysnenosa H.E. OOyd4eHue XuMHH Ha OCHOBE MekIpeaMeTHOH uHrterpamuu / H.E.
Kyaﬂeuosa, M.A. lllaranes. — M., 2004.

| ‘LICpHOGE:HbCKaS] [':M. Meroauka oOy4eHHs: XHMHUH B cpenHeii mkomne, — M., 2003.

I'abpuensin- O.C: JII:,ICOBa ['.I'. Xumus juis npernogaBaTens: METOIHYECKOe mocodue. — M.
2010 0 peoBl ‘

*

HHTepHeT-pecypcm:

www.fcior.edu.ru  (PenepalbHbli HEHTP HHMOPMAIHOHHO-0OPA30BATENLHEIX PECYPCOB).
www.booksgid.com  (Books Gid. Dnexrponnas Gubinoreka).

www.globalteka.ru - I'moGantexa.  I'moGampnas ~ Gubnuoreka  HayyHBIX  PECYPCOB).
www.window.edu. 1u (Enunoe okHO mocTyna k 00pa3oBaTesibHEIM pecypeam).
www.school.eduru - (Poccuiickuit oGpazosarensHbiii nopran. J[OCTYNHOCTb, KadecTBO,
3 PeKTUBHOCTD). -

http://school-collection.edu.ru (Exnzas xomtexius nudpoBsx 06pa3oBaTENBLHBIX PECYPCOB).
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www.hemi.wallst.ru (ObpasoBatenbHbIi CaifT 11 IKONbHUKOB «XuMusmy).
www.alhimikov.net (O6pa3soBatenbHbrii caiit AJIsL ITKOJIBHHKOB).

www.chem.msu.su (Jnekrpornas 6ubtmorexa mo XHMHH).

WWw.enauki.ru (HHTepHeT-H3manue aIs yuuteneii «EcrecTBenHbIe Haykimy).
www.]september.ru (meTomuueckas rasera «IlepBoe centsbpsan).

www.hvsh.ru' (GkypHan « Xumus B LIKOJIEY).

www.hij.ru (xypran «XuMus u HKH3HBY).

www.chemistry-chemists.com (37MeKTPOHHBI KypHAT « X UMHKH | XHMHSI» ).
https:/s.11klasov.ru/ 8052-himija-dlja-professij-i-specialnostei-tehnichesko go-profilja-
gabrieljan-os-ostroumov-ig.htm] - 9JICKTPOHHEIH yYeOHHK
http://psbatishev.narod.ru/library/19945 htm — SJICKTPOHHEI  y4eOHMK 104  pepakimeii
0.C.I'abpuessu

https://kupidonia.ru/all viktoriny/viktoriny-po-himii-dlya-10-klassa - OHJIAHH-TECTEI
https://videouroki.net/search?q=xmusi — BUJICOYPOKH 110 XHMHH
hjps://vandex.ru/collections/search/boards/‘?text=d)Hnbel%20ngHﬂ - BUJIEOYPOKH 110 XUMUH
https://www.youtube.com/results?search QUETY=XHMHUSAT - BUICOYPOKH 110 XHMHH
Inardopma ItHCT&HHHOHHOFé_\éﬁy‘{CHHH HOBOCHOMPCKOT0 PEYHOro KOJUIeKa

Caiit HoBocHGHpCcKOro peqndfo KOJuIe1Ka

WWW.pvg.mk.ru (oimmnnana «ITokopu BopoGrenpi rOpbI»).
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5. KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEBHOM

JAACHUITINHBI

Pesynemamelr o6yyenus

Dopmer u memoost kowmpons u
OYEHKU pe3ynomamos o6yyenis

JHYHOCTHBIE

-4yBCTBO TOPHOCTH H YBAXEHHS K UCTOPHH H
AOCTHIKCHUAM  OTCHYECTBCHHOH  XHMHMYECKOH  Hayku;
XMMHYCCKH TPaMOTHOE IIOBEIEHHE B Npo(hecCHOHATBLHOM
ACATENLHOCTH M B OBITY NpPH 0GpPAILEHHH ¢ XHUMHYECKUMMU
BELIECTBAMH, MATE€PHATAMH H [POLIECCAMH,

-TOTOBHOCTh K
MOBBILIEHHS

[POAOJDKEHHIO 00pa3oBaHus u
KBaTH(HUKaLHH B n30paHHOR
NpO(GECCHOHANBHON  NEATENEHOCTH UM 0BBEKTHBHOE
OCO3HAHHE POJIM XHMHYECKHX KOMIIETEHIHI B 3TOM:

"YMEHHC HCIIOIb30BaTh JOCTHXKEHHS COBPEMEHHOM
XHMHYECKOH HAyKH M XUMHYECKMX TEXHOJOTHH Juis
MOBBIIEHUS] COOCTBEHHOIO MHTEIUIEKTYaTbHOrO Pa3BUTHS
B BLIOpaHHO# npodeccHoHanbHOMH JeATEIIbHOCTH;

Oecena, cobeceioBanme,
YCTHBIH OIIpoc,
aHKETHPOBaHHE

MeTanpeaMeTHbIe

-MCII0JIb30BAHNE PA3IHYHBIX BHIOB MO3HABATCILHON
ACATC]ILHOCTH M OCHOBHBIX HHTEJICKTYAILHBIX ONepariuii
(TIOCTaHOBKI/I 3a/auy, cpopMyanOBaHHﬂ THIIOTE3, aHaIH3a

M CHHTE3a, CpaBHEeHHs, O606H.[E:HHSI CHCTEMAaTH3aLHH,
BbIHBHeHl/IH HquHHHo CIIEICTBEHHBIX ~ CBs3el, IOMCKa
aHanoros, (bopmyanOBaHHﬂ BBIBOJIOB) /Il pelleHHs

HOCTaBneHHon 3a)1aqn IPUMEHEHHE OCHOBHBIX METOO0B
[IO3HAHHS (Ha6nf0ﬂe}mﬁ Hay4YHOTO O3KCIIEpPHMEHTA) JUIsl
H3YYEeHHsl Pa3THYHBIX CTOPOH XHMHYECKHX OOBEKTOB U
[POIECCOB, C KOTOPBIMH BO3SHHKAET HEoOXOIUMOCTD
CTAJIKMBATBCSA B IpoheccHOHaNBHON cdepe;

-MCIIONIb30BAHHE  PA3IMYHBIX  HCTOYHHKOB JUTSE
HOJ‘IleCHHH XHMHYCCKOH HH(DOpMAIHH, YMEHHE OLEHHUTH €
IIOCTOBepHQ)CTb ATt IOCTHXKCHHS XOPOLIMX Pe3y/IbTaToB B
HpO(peCCHOHaJIhHOH C(bepe

Oecena, cobeceopanue,
YCTHBIH OIIpOC, 3all0JIHEHNE
TaOUII, TECTUPOBAHHKE,
IPaKTHYECKUE paboThl

ﬂpeﬂMeTHble

-c@opMHpOBaHHOCTb Hpe,ﬁCTaBJ'leHHH 0 MECTe XUMHUH
B COBPEMEHHOH HAay4qHOH  KapTuHe MHpa;

-TOHUMaHHE  POJIH (hopMHpPOBAHHH
1<pyro3opa u {pyHKHHOHaJTBHOI/I IPaMOTHOCTH YEJIOBEeKa MJIsl
pemeHm{ npaKmt{eCKHx 3aj1a4;

XHUMHH B

-BIIaI[eHHe OCHOBOHOJ’[aFaIOIL[HMH XHMHYCCKHUMH
HOHSI'I I/IHMH TeOpI/IHMI/I 3aKOHaMH U 3aKOHOMEPHOCTSIMH;
-yBepeHHoe ITOJIL30BAHUE XUMHYECKOH

TepMHHOHOI‘YI@H IfI CI/IMBOHI/IKOH BJIaiCHUC OCHOBHBIMHU

— TECTHpOBaHue, pabora ¢
3a1aHUSMH, YCTHBIN U
MHCBEMEHHBIN OIIpoc,
3alloJIHeHUe TabJIHII,
[IpaKTHYeCKHe paboTEl,
JIOKJIa/ibl B COO0IIEeHHS
00y4aromuxcs, CocTaBIeHUe
TEKCTOBBIX, CPABHUTEILHO-
0000LIAIOIIHX U
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" MeTonamu HAY4HOI'0 MO3HAHHS, HCIIOJIb3YEMBIMK B XHMHUH:
HaGIIOIeHKEM, OIUCAHHEM, H3MepEeHHEM,

3KCIEPUMEHTOM; :

"YMEHHE 00pabarbiBaTh, OOBSCHATE pE3yIILTATHI
IIPOBE/IEHHEIX ONBITOB H AEATh BEIBOJIBI;

-TOTOBHOCTE M CIHOCOOHOCTH IPUMEHATH METOJIbI
MO3HAHHS IPH PELICHUH TIPAKTHYECKHX 33134}

—C(l)O}?MHpOBaHHOCTB YMEHHS JlaBatb
KOJMYCCTBEHHbIC OLCHKH H IPOU3BOJMTE PACUETHl [0
XHMHYECKHM (hOpMyIIaM u YPaBHEHHSIM;

“BJIaJICHAC NPABHIAMH TEXHHUKH Ge30acHOCTH mpH
HCIIOJIb30BAHHH XHMHYECKHX BELIECTR;

-C)OPMUPOBAHHOCTE  COGCTBEHHONH MOBMIMH 11O
OTHOLICHHIO K XMMHYECKOH MH(POPMALHH, OTy9aeMOi U3
pasHBIX HCTO‘IHHKOB

KOHKPETH3UPYIOUIHX Ta0IHI,

1

OGytfarouiHﬁcx MPH H3YdeHMH TUCUMIVIHHBI Ha
0a30BOM ypoBHe HaleHTCH' ;

—~pacKpeIBaTh  Ha [pUMEpax poib XHMHH B
(popmupoBaHun COBpeMeHHOH Hay4YHOH KapTHHBI MHPa H B
NPAKTHYECKOM negren_ﬁr;ocm 4eJIOBEKa;

wﬂeMbHCTpHpOBaTb Ha [pUMepax B3aWMOCBA3b
MEKITY XHMueil 1 APYTHMH €CTeCTBEHHBIMH HayKaMHu;

~PAaCKpEIBATh HA TPUMEPAX [TOJIOIKEHHS TEOpHH
Xumu4eckoro crpoenns A.M. byrtneposa;

~TOHMMATh  (pusnueckuit cMpicn [lepuoauueckoro
3aKOHa ,[[PI MenneneeBa 1 Ha ero ocHoBe OOBACHATEH
3aBHCHMOCTb  CBOHCTB  XHMHYECKHX  3IEMEHTOB M
06p8.30BaHHbIX HMH BEIECTB OT 3JIEKTPOHHOTO CTPOCHHS
aroMoOB; )

~ —OOBACHATE 'anqm{ILI MHOT000pa3usl BEMIECTB Ha
OCHOBE oGumx HpE:ILCTaB.HeHI/II/I 00 MX coCTaBe H CTPOCHHUH;
. —TIPHMEHSITD IpaBuIa CHCTEMAaTUYECKOM
M@K IYHAPOIHOM HOMCHKJ‘IaTypBI KaK CpeJICTBa pasIHUCHH
H H,[[GHT[/ICI)I/IKB,III/I[/I Bemecm 10 HX COCTaBY U CTPOEHHIO;

_ —COCTEIBJIHTB MOJIEKYIISIDHBIE M CTPYKTYPHEIE
Q)opMynm ! opraHquCKHx BEIIECTB KaK  HOCHTENEH
micbopmaunu O CTPOGHHM BEIIECTBA, €r0 CBOHCTBAX H
HpV[H&,E[HG)KHOCTPl K ONpeaeIeHHOMY KITacCy CoeHHEHHUII;

—XapaKTepPH30BaTh OPraHWYeCKHe BEIIECTBA 10
cocTaBy, éTpoe'Hmo U  CBOHCTBaM, YCTaHABIMBAThH
npuquHHo CHGHCTBCHHBIG CBA3HM  MEXAYy  JaHHBIMH
xapamepncmxamu BeLueCTBa

—np:fmo,umb JIPUMEpbI  XHMHYECKHX peaKImii,
pacprmaromux | XapaKTeprIG CBOMCTBA  THIIHYHBIX

TECTUPOBAHHUE, YCTHRIH U
IIUCbMEHHBLIH onpoc, paboTa ¢
IEPBOUCTOYHHKAMH,
MpaKTHYeCKHe padoTEhl,
JIOKJIA/Ibl, HAITUCAHHE
pedepatos.

Habmonenue u onenka na
Y4€OHBIX 3aHSTHAX, BO BpeMsI
BBIIIOJIHEHHUS.  ayJIATOPHOMN
U BHEYaJIMTOPHOH
CaMOCTOATEIBbHOI paboThI
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NPENCTABUTETIENH KIIACCOB OPraHMUYECKHUX BELIECTB C IEIBIO
HX HICHTUQUKALHY U OOBSICHEHUs 00/1aCTH IPHMEHEHHUS,

~IIPOrHO3HUPOBATE BO3MOHOCTE IPOTEKAHHS
XHMH‘I@CKI/I?X peakiii Ha OCHOBE 3HAHMH O THIAX
XUMHYECKOH CBA3M B MOJEKYTaX pEarcHTOB H HX
PeaKLHOHHOIT CIOCOGHOCTH;

—HUCIOJIb30BATh 3HAHHA O COCTABE, CTPOGHHHM H
XHMHYCCKAX CBOMCTBaX BEWIECTB JUIs  0E30IacHOro
MPUMEHEHUS B IPAKTHYIECKOMN IeATEeILHOCTH;

~[PHBOIHTE IPHMEPEI IPaKTHYeCKOro
HCIIOB30BAHHS NPOJYKTOB  nepepaboTku  HeTH H
NPHPOJHOTO Ta3a, BBICOKOMOJICKYJISPHBIX COCAMHEHHI
(MOJIMITHIIEHA, CHMHTETHYECKOIO KayuyKa, alleTaTHOro
BOJIOKHA);

~IPOBOJIUTH OTIBITEI 1o pacro3HaBaHHUIO
OpraHHYeCKHX BEINECTB: IVIMLEPHHA, YKCYCHOM KHCJIOTHI,
HENIPeJIebHbIX JKUPOB, INIIOKO3BI, KpaxMalia, GelKoB — B
COCTABE IUIIEBHIX IPOJYKTOB H KOCMETHYECKUX CPEJICTB;,

—BNAfeTh MNpAaBWIaMH W TPHEMaMH Oe30MacHoil
paboThl ¢ XUMHMYECKMMH BEIIECTBAMH M JIaGOPATOPHBIM
obopymoBaHUEM;

~YyCTaHaBJIHBATh 3aBHCHMOCTb CKOpPOCTH
XHMHUECKOH DPeaKIMH M CMEIMIeHHS — XUMHUECKOro
paBHOBepMﬁ' OT  pasnuyHeIX  (haKTOPOB €  IEJBIO
o‘npeﬂenleﬂ'ﬁﬂ _ onTﬁMaJiBﬁinlx YCIOBHH  npoTexanwus
XHMH'I{eCKHx npc&uecco.}a; i

—IPUBOJIUTE ‘HpHMepbl FHIPOIH3a  cojieil B
MOBCE/(HEBHO KU3HH YeJIOBEKa;

-HpPIBO,,E[P[Tb IIpEMeEpbI OKHCJIUTEITBHO-
BOCCT&HOBI/ITEJ‘IBHBIX peaKiuit B IpUpoe,
HpOHBBOI{CTBeHHBIX _TIpoeccax W KH3HE/IesTelbHOCTH
opraHmMOB |

—TIPUBO/IMT npi«rMepm XMMHYECKHX  peaKI[Hii,
paCKprBa}OL[U/IX o0lIHe XUMHYECKHEe CBOHCTBA MPOCTBIX
BeLueCTB MeTamIOB 1 HEMETAIJIOB,

3 %HpOBOI[[/ITI:  pacueTsl Ha HAXOXICHHE
.MonexynﬂpHon ‘(bopMyJIBI yrieBojopofa IO MPOAYKTaM
cropamm ‘M 10 €ro OTHOCHUTENBHON IUIOTHOCTH M
MHCCOBBI’V] ,ZlOJDIM BHEMGHTOB BXOJIAIIUX B €r0 COCTAR;

—B.J'Ia,HCTB npaBHnaMH OesomacHoro ofpameHus c
€/KHMH, TOpIO'—IHMH H TOKCHYHBIMH  BEIECTBAMH,
CpeHCTBaMI/I 6BITOBOI/I XHMHH;

%OC)/HICC'EBJ‘IHTB MOMCK XMMHYECKOH HHPOPMAIIHH 10
Ha3BaHUAM, H:{éHTH(bHKaTOpaM, CTPYKTYPHBIM (opMyiam
BELICCTR; P
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—KPHTHYECKH
XUMHYECKYIO

OLICHMBATE M  HHTEPNPETHPOBATH
HH(pOPMALIHIO, COJepKalyIoCcs B
COOOIIEHUAX CPEJCTB MaccoBoif MH(OpMamuu, pecypcax
VIHTepHeTa, HAyYHO-TIOMYISPHEIX CTATBSIX ¢ TOUKH 3peHus
CCTECTBCHHO-HAYYHOH KOPPEKTHOCTH B LIENAX BBUIIBJICHHS
OIIHGOUHBIX CY’)KIeHHH H (opMHpoBaHHsA COGCTBEHHOMH

NO3MIMH;
—~IpPe/ICTABIATE

npobieM, CTOSILIHX

9KOJIOTHYECKHX,

IyTH

pelueHus
nepej
OHEPreTHYECKHX,
XUMHHU B PELIEHHH 3THX MPOoOIIeM.

rJ100aJIbHBIX
YeJIOBEYECTBOM
CBIPLEBBIX, H POJIb

i

@opMBI B METO/AbI KOHTPOJISI H OLEHKH Pe3y/IbTATOB 00y4eHus 0JKHbI 03B 0T
- NpoBepAThL y 00y4alIHXCHA Pa3BHTHE 00IMX KOMIeTeH Ui

PesyabTarel (0cBoeHHBIE
00mMe KOMIETEHIIHH)

OcHOBHBIE TTOKA3aTE U
OLIEHKH pe3yJIbTaTa

(DOPMIJI H ME€TOAbI KOHTPOJIsI
H OCHKH

OK1. ITonumare cymuocTs u
COLHAILHYIO| 3HAYHMOCTb CBOEH
OynyLieit npodeecHu, TposBISTh
K HEH YCTOMYMBBIM HHTEpeC

- IEMOHCTpALUs HHTEpeca K
Oynyeit mpodeccun

JxcneprHoe HaOmroaeHMe
YPOKaXx IIPH BBITOJHEHHH
yueOHEBIX 3adaHHi

OK2. OpranusoBbsiBaTh
COOCTBEHHYIO ICATEIEHOCTD,
HCXOJIA M3 1IEJIH ¥ CII0COD0B €
JIOCTHYKEHHS], ONIPEe/IeNIEHHBIX
pYKOBOAHTENEM ‘

- BEIOOP U IPUMEHEHHE
0e30nacHbIX METOJIOB U
CIOCO0OB pelIeHus
po(hecCHOHANBHBIX 3a/1a4;-
-IEMOHCTpALIHS

(P (PEKTUBHOCTH H KA4eCTBa
BBIITOJTHEHHUS
npodecCHOHANBHBIX 3a/1a4

CaMOKOHTPOJIb, TECTHPOBAHHE,
cobeceloBaHUeE,
BHEAYIUTOpPHAs
CaMOCTOATEIbHAS
JIesITEIbHOCTD

OK3. Ananuzuposatb pabouyio
CHTYallHIO, OCYLIECTBIISTh.
TEKYLIHH U UTOrOBLIH KOHTPOJIb,
OLECHKY M KOPPEeKIUIO
cODECTBEHHOH NeaTeNbHOCTH,
HECTH OTBETCTBEHHOCTD 38
pesyibTaTel ¢Boeit paboThr!! |

- IEMOHCTPALUS
CIIOCOOHOCTH IPUHUMATH
PELIEHHS B CTAHAAPTHEIX U
HECTaHJapTHBIX CUTYaIHIX
M HEeCTH 3a HUX
OTBETCTBEHHOCTb

OkcneptHoe HaOOIEHHE
OLIeHKa Ha YpOKax,
TGCTI/IpOBaHHe.

OK4! OcyimnecTnisTs HOUCK 1
MCHONB30BAHNE HHPOPMALIHH,
HeoOX0MMOH fiiist 9diheKTHBHOTO
BLITOIHEHUS TIPO(PECCHOHATBEHBIX
3a'ﬂaq"' 1, OUPeHG. " H 3R

-3(QpeKTHBHBIH TOUCK
He00X0IMMOH HHpOpMaLIHH;
- mony4enue uupopMarun
M3 Pa3IMYHBIX HCTOUHHKOB,
BKJIIOYAsl 3JIEKTPOHHBIE

AynutopHast u
BHEAYAUTOpHAs
camocToATenpHas paboTa

OKS5.Hcnons3orars
nH(OpMaIMOHHO-
KOMMYHHKAIHOHHBIE TeXHOJIOTHH
B poQeccHOHaNbHO
neaTebHOCTH |t

- IMOHCTpAIIUS HABEIKOB
ucrnonezopanusg MKT B
npodecCHOHATBHOM
JIEATENLHOCTH.

OKcnepTHOoe HabIIofeHHEe U
OlleHKa Ha Yy4eOHBIX
3aHATHAX, BO BpeMs
BBIIIOJIHEHUS Ay AMTOPHOH U
BHEAYIUTOPHOMH
CaMOCTOSITEILHOM paboTEhI
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OK6.Pa60TafL B KOMaHJIE,
3G (PexTHBHO 06maThCs ¢
KOJIJIEraMH, PyKOBOZACTBOM,
KJIHEHTaMH

- B3aUMOJICHCTBHE
obyuarormuxcs U
IIPETIoAaBaTesIel B poluecce
obydeHus.

OKcrepTHOe  HaGmofeHue 3a
NPUMEHEHHEM CII0CO00B
OeckoHdmUKTHOrO 061IEH S M
CaMOPEryJIALMH B [IpoLecce
OpPraHu3alid yCTHOIO
0IIpoca, caMOCTOSITEILHOMN
JESITETLHOCTH.

OK7. Ucnonusare

IPUMEHEHHEM II0JTyYEHHBIX
IPO(ECCHOHANBHBIX 3HAHHIH
(115 TOHOLLIEH )

BOMHCKYIO
0053aHHOCTE, B TOM YHCIIE C

- IPOSIBJICHHE
OTBETCTBEHHOCTH 3a paboTy
NOMYHHEHHBIX, Pe3yJIbTAT
BBINOJIHEHUS 3aJaHUs

DKcrepTHoe  HabIIOmEHHE
OLICHKA Ha y4eOHBIX 3aHATHIX,
B X0JI€ CaMOCTOSATENLHOMH
JEATEIILHOCTH
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