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AHHOTauus K padoyeii nporpamme no xumuu 111 10-11 knaccop @IrocC COO

[Ipennaraemast pabouas nmporpamma npenHaznadena aius 10-11 kmaccoB o0mieo0pa3oBaTeIbHBIX
OpraHu3aliiii M COCTaBJI€HAa B COOTBETCTBHH ¢ TpeOoBaHusMu DenepaabHOr0 TOCYAapCTBEHHOTO
00pa30BaTEeNILHOTO CTaHJapTa OCHOBHOTO oOmiero oopaszoBanus (mpukaz MOuH P® ot 17.12.2010 Ne
1897) ¢ y4éroM KOHLENLMHU JyXOBHO - HPABCTBEHHOI'O BOCIMTAHUS U IIAHUPYEMBIX PpE3YyJbTaTOB
OCBOCHHMSI OCHOBHOM 00pa3oBaTeIbHON MpPOrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHMs, Ha OCHOBE
aBTOPCKHUX MPOTpaMM O XHUMHHU: npeaMeTHol uaun yaeOnukoB O. C. ['abpuensna, W. I'. Octpoymosa,
C. A. Cnagxosa. 10-11 xmaccel, OpHEHTUPOBAHHOW Ha MCIOJIB30BAaHUE YIEOHHKOB MO XUMHUH U Y4€OHO-
MeToudeckux nocoouit YMK, co3naHHbIX KOJUIEKTUBOM aBTOPOB Mo pykoBojacTBoMm O.C.I'abpuensHa.
Harayio pabouyro mporpaMMy peain3yroT yaeOHUKH, pekoMeHaoBaHHble MO P® k ucnons30BaHUIO B
o0pa3oBaTelbHOM TIpoIiecce B 00pa30BaTEIbHBIX OPraHU3AIMIX U COJCPKAHUE KOTOPHIX COOTBETCTBYET
OI'OC COO. YuebHukH:
1. Xumms. 10 kmacc (6aszoBbiii ypoBeHns). ['abpuensa O. C., OctpoymoB WU. I'., Cmagkos C. A., M.:
[Ipocsemenue, 2020
2. Xumus. 11 xmacc (6a3oBbrit yposenb). ['abpuensa O. C., Octpoymos W. I'., Cmagkos C. A. , M.:
[Ipocsemienue, 2021

MecTto npenMera B y4eOHOM NJIaHe

Kiaace 10 11
KoJyyecTBO 4acoB B HeIeII0 1 1
KoJyim4yecTBO 4acoB B 1o 35 34

eab mporpamMmbl

® OCBOCHHE 3HAHMH O XUMHYCCKOU COCTaBJ'IﬂIOH_[eﬁ eCTeCTBeHHO'HaquOfI KapTHUHbBI MHpA,
BaKHEHIITNX XUMHUYECKUX IMOHATHUAX, 3aKOHAX U TCOPUAX;
® OBJIaICHUC YMCHUSAMU TIIPUMCHATH IIOJTYYCHHBIC 3HAaHUA I 00BICHEHUS pa3H006paSHBIX

XUMHWYECKUX SIBJICHUH U CBOMCTB BCIICCTB, OLICHKU POJIM XUMHHU B Pa3BUTUH COBPEMCHHBIX TEXHOJIOTHH U
IIOJIY4YCHHUH HOBBIX MaTCpUaJIOB;

® Pa3BUTHUC II0O3HABATCIIBHBIX MWHTCPECOB U HMHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mpouecce
CaMOCTOATCIBHOI'O HpI/IO6pCTeHI/I$I XUMHUYECKUX 3HAHUN C MCHOJb30BaHHEM pa3INIHbIX HMCTOYHUKOB
I/IH(bOpMaI_[I/II/I, B TOM YHCJIC KOMIIBIOTCPHBIX;

® BOCIIMTAHHUC Y66)KI[CHHOCTI/I B IO3UTHUBHOM pPOJIM XMMHHU B KH3HU COBPEMCHHOI'O O6H.I€CTB8.,
H606XOI[I/IMOCTI/I XUMHUYCCKHU I'PaAaMOTHOI'O OTHOLICHUA K CBOEMY 3JOPOBbBIO U Oprmanmeﬁ cpeac;
® MMPUMCHCHUC TIOJIYYCHHBIX 3HaHHH H YMGHI/Iﬁ JUIA 0€301IaCHOTO HCIIOJIb30BaHUS BCIICCTB H

MaTepuagoB B OBITY, CEIbCKOM XO3SHCTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTHUYECKUX 3a7ad B
IOBCEAHEBHOW JKU3HMU, NPEAYNPEKIACHUs SBJICHUN, HAHOCALIMX Bped 3I0pOBbI0 UEIOBEKA U
OKpYyKarollen cpene..
Cpok peanu3anuu NporpamMmsl — 5 jiet
IlnannpyemMble pe3ybTaThl OCBOCHHUSI Y4eOHOI0 mpeaMera

[To 3aBepiieHn Kypca XMMUU Ha dTale CPeJHEero oOIiero oOpa3oBaHUs BBIMYCKHUKU CpelHEH
LIKOJIBI JOJKHBI OBJIAJIETh CIECAYIOLIUMH PE3YJIbTATaAMMU:
JIMUHOCTHBIE!
* B IIEHHOCTHO-OPHUEHTAIIMOHHOU c(epe — YyBCTBO TOPJIOCTH 32 POCCHUUCKYI0 XUMHUYECKYIO HAYKY,
T'YMaHU3M, OTHOLIEHUE K TPYAY, LIEJIEYCTPEMIIEHHOCTD;



* (¢dopMUpOBaHME IIEHHOCTH 3J0pOBOTO H 0Oe30macHOro oOpasza JKHW3HH; YCBOSHHE MPABHII
HHAUBUAYAJIBHOIO MW KOJUICKTHBHOI'O 6630HaCHOFO IIOBCACHUA B '-Ipe3BbI‘IaI\/'IHBIX CUTyalusiIx,
YrPOXKAIOIINX KU3HH U 370POBBIO JIFOJICH;

* B TpPyHOBOH cdepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaiibHEimeli o00pa3oBaTenbHOM
TPAEKTOPUH;
* B I[IO3HABATENbHON (KOTHUTHBHOHM, WHTEIUIEKTYyaJbHOW) cdepe — yMEHHE YNpaBsATh CBOCH

ITI03HABATEIIBbHOM JIEATEIBbHOCTBIO.
* (GopMHpOBaHHE OCHOB OKOJIOTHYECKOW KYJIbTYPhl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIUICHHUS, pa3BUTHE ONBITA JKOJOTHYECKH OPHUEHTUPOBAHHON pedIeKCHBHO-
OLICHOYHOM M MPAKTUYECKON JNEATEIbHOCTH B dKU3HEHHBIX CUTYaLUX.
MeranpeamerHbie:
* YMEHHE CaMOCTOSITEJIbHO ONPENENTh LEIH CBOEro O0O0y4eHHs, CTaBUTh U (POpMyIupoBaTh JUisl ceds
HOBBIE 3aJlaud B y4y€Oe M MO3HABaTENbHON [EATENbHOCTH, pa3BUBaTb MOTHBBI U HMHTEPECHl CBOEH
MMO03HABaTEIbLHOM JCSITEIIFHOCTH,
* YMEHHE CaMOCTOATEIbHO IUIAHUPOBATh IMYTH JOCTHKEHHUS IieJiel, B TOM 4YHCIe albTepHATHUBHBIE,
0CO3HAHHO BBIOMpaTh HanboJee 3 (HEeKTUBHBIE CMIOCOOBI PEIICHHS YIEOHBIX U TI03HABATEIBHBIX 33/1a4;
* YMEHHE COOTHOCUTH CBOU JACWUCTBUS C INIAHUPYEMBIMH PE3YIbTaTaMU, OCYIIECTBIATh KOHTPOJIb CBOEH
NEeSITENIbHOCTH B TpOIecce JOCTHKEHHUS pe3yibTaTa, OINpeAessaTh CIOCOObl JAEHCTBUH B paMKax
MPEIJIOKEHHBIX YCIOBUM W TpeOOBaHMM, KOPPEKTUPOBATH CBOM JICHCTBUS B COOTBETCTBHHM C
W3MEHSIOIICICS CUTyallue;
* YMEHHE OIICHHMBATh MPABUJILHOCTH BBIMOJHEHUS Y4eOHOUM 3amauu, COOCTBEHHBIE BO3MOXKHOCTH €&
pelIeHus;
* BJIQJICHUE OCHOBAMH CaMOKOHTPOJIS,, CAMOOLICHKH, NPUHATHS PEIIEHUA U OCYIIECTBIEHUS OCO3HAHHOIO
BBIOOpA B yUeOHOM M TIO3HABATEIHLHOM IEATEILHOCTH
* YMEHHE OIpEeNesTh MOHATHUS, CO3/1aBaTh 000OIIECHHS, YCTaHABIMBATh aHAIOTHH, KIACCU(PHUIIMPOBATH,
CaMOCTOSITENIbHO BBIOMpPATh OCHOBAHMSI W KPUTEPHUH Uil KIacCHU(PHUKAIMHM, yCTaHABIMBATh MPUYMHHO-
CIIEICTBEHHBIE CBSI3H, CTPOUTH JIOTUUECKOE PacCyKJIEHUE, YMO3aKIIoueHne (MHAYKTUBHOE, IEAYKTUBHOE
Y TI0 aHAJIOTMH) U JIeJaTh BHIBOIBL;
* YMEHHUE CO3/1aBaTh, IPUMEHSATH U MPEOOPa30BbIBATH 3HAKK M CUMBOJIBI, MOJIEJIA U CXEMBI I PEIICHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4;
* YMEHHME OpraHHU30BHIBATH Y4eOHOE COTPYJHHMYECTBO M COBMECTHYIO NEATEIbHOCTh C YYUTENIEM U
CBEpPCTHUKaMH; paboTaThb WHAMBHIYAJbHO W B TpYIIe: HAaXOAWTh oOIIee pelIeHWEe U pa3peliaTh
KOH(JIUKTHI Ha OCHOBE COIJIACOBAHUS MO3ULIMHA U y4€Ta HHTEPECOB; (HOPMYIUPOBaTh, APTyMEHTUPOBATh
1 OTCTauBaTh CBOE MHEHUE;
* YMEHHE OCO3HAHHO HCIIOJIb30BATHh PEUEBBIE CPEACTBA B COOTBETCTBUU C 3aJa4eil KOMMYHUKALUM JJIs
BBIPKEHUSI CBOMX YYBCTB, MBICJICH M MOTPEOHOCTEH; MIIAHUPOBAHUS U PETYNIALMU CBOCH AESITEeIbHOCTH,
BIIQJICHUE YCTHOW M MHCbMEHHON PEYbl0, MOHOJOTHYECKOM KOHTEKCTHOH peublo; * (OpMUPOBAHUE U
pa3BUTHE KOMIIETEHTHOCTH B O0ONAcTH  MCIOJb30BaHUS  HHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH;
* popmMHupoBaHUE U PA3BUTHE HKOJIOTMUECKOTO MBIIUICHUS, YMEHUE IPUMEHSTh €ro B MO3HABATEIbHOM,
KOMMYHHKATHBHOM, COLIMATIbHON MPaKTHKE U npodeccnoHanbHoi opueHTanuu [lpeamerHbie:
B pe3syabTare H3ydeHus y4eOHOro mpeamera «XHMHsD»> HAa YPOBHE CpegHero o0miero
o0pa3oBaHus:
BpinyckHUK HA 0230BOM YPOBHE HAYYHUTCSH:

packpbIBaTh Ha MpUMEpaxX Pojb XMUMUU B (DOPMUPOBAHUU COBPEMEHHOU HAy4YHON KapTHHBI MUpPa U B
MPAKTUYECKOU JIEATETbHOCTH YETIOBEKA;

JEMOHCTPUPOBATH HA MPUMEPaX B3aUMOCBSI3b MEXAY XUMUEH U JPYTUMH €CTECTBEHHBIMU HAyKaMU;

pacKpbIBaTh Ha MpUMeEpax MoJI0KEeHUsI TEOPUU XUMHUecKoro ctpoeHus A.M. bytieposa;

noHuMaTh ¢usudeckuit cmbica Ilepuoanueckoro 3akonHa J[.M. MenneneeBa W Ha €ro OCHOBE
OOBSCHATh 3aBHCHMOCTh CBOWCTB XHMHYECKHX OJIIEMEHTOB W O0Opa30BaHHBIX HWMH BEHIECTB OT
IEKTPOHHOTO CTPOEHUS aTOMOB;



OOBSICHATH MPUYMHBI MHOTOOOpa3us BEUIECTB HAa OCHOBE OOIIMX MpPEACTAaBICHHNA 00 WX COCTaBe U
CTPOEHUH;

IIPUMEHSTH NPaBUJIa CUCTEMATUUYECKON MEXIYHApOIHOW HOMEHKIIATYphl KaK CPEACTBa pa3ianveHUs U
UACHTU(HUKAIIMY BEIIECTB 110 UX COCTaBY M CTPOCHHIO;

COCTaBJIATh MOJIEKYIISIDHBIE U CTPYKTypHBIE (OPMYJIBI OPraHMYECKHX BEIIECTB KaK HOCHTENEH
nHpOpMAIIMA O CTPOSHHMM BEIIECTBA, €0 CBOWCTBAX W NPUHAICKHOCTH K OIPENEIEHHOMY KIAcCy
COCITMHEHUH

XapaKTepU30BaTh OPraHMYECKHE BELIECTBA II0 COCTaBy, CTPOCHHUIO MU CBOMCTBAM, YCTaHABJIUBATb
MIPUYMHHO-CIIEICTBEHHBIE CBSI3M MEX/y JAHHBIMH XapaKTEPUCTUKaMU BEIIECTBA;

MPUBOANTH TPUMEPHl XMMHUYECKHX PEAKIHMi, PAaCKPHIBAIONINX XapaKTEePHbIE CBOMCTBA THITMYHBIX
MPEJCTaBUTENICH KIaCCOB OPraHMYECKUX BEIIECTB C IETbI0 MX WACHTH(GHUKAIUN U 00bICHEHHs 00JacTH
MIPUMEHEHHS,

MIPOTHO3UPOBATh BO3MOYKHOCTH TPOTEKAHMsSI XUMHUYECKUX pEaKIWid Ha OCHOBE 3HAHWHA O THIIAX
XMMHUYECKOM CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEeaKIMOHHON CIIOCOOHOCTH;

HCIO0JIb30BAaTh 3HAHUS O COCTABE, CTPOCHUM M XMUMHYECKHX CBOMCTBAaX BELIECTB [yl O€30I11aCHOTO
MPUMEHEHHSI B TPAKTUIECKOHN IS TEILHOCTH;

MPUBOANTH TPUMEPHI IPAKTUIECKOTO HCIOIB30BAHUS MPOIYKTOB MepepaboTKH HE(YTH U MPUPOTHOTO
ra3a, BBICOKOMOJIEKYJSIPDHBIX COEIUHEHWH (MOJIMATHIIEHA, CUHTETUYECKOro KaydyKa, alleTaTHOTro
BOJIOKHA);

MIPOBOJMUTH OTBITHl [0 PACIIO3HABAHHIO OPraHUYECKUX BEIIECTB: TJIMIEPHUHA, YKCYCHOW KHCIIOTHI,
HEMpeeNbHbBIX JKUPOB, TIIIOKO3bI, Kpaxmaia, OeJIKOB — B COCTaBe MUILEBHIX MPOIYKTOB U KOCMETHUYECKUX
CPEACTB;

BIIaJIETh MpaBUJIaMH U IIpueMaMu 0e30macHOi pabOThl ¢ XMMMUYECKMMHU BEIIECTBAMU U Ja00pPaTOPHBIM
000pyI0BaHUEM;

YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEaKLMU U CMEIIEHUS] XUMUYECKOTO PaBHOBECHSI
OT pa3iIMyHBIX (AKTOPOB C LEJIBI0 ONPENENCHHUs ONTUMAJIBHBIX YCIOBUH INPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB;

IPUBOANUTE IIPUMEPBI THIPOJIH3a COJIEH B TOBCETHEBHOM KU3HU YEIOBEKA,;

IPUBOAUTE MPHUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUil B IPUPOJE, MPOU3BOICTBEHHBIX
poreccax 1 )KM3HeIeSTeIbHOCTH OPraHU3MOB;

IIPUBOAUTH NMPUMEPBl XUMHUUECKUX peaKLUi, pacCKphIBAIOIUX O0IIME XMMUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — METAJUIOB M HEMETAJIIOB;

IIPOBOJIUTh PAacyeThl Ha HAXOXKJICHHE MOJIEKYJSPHOH (OpMyIbl YIrieBOAOPOAA IO MPOIYKTaM
CrOpPaHUs U 10 €ro OTHOCUTEIBHOM INIOTHOCTU M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIIMX B €r0 COCTaB;

BJIaJIeTh IpaBUIaMU O€3011acHOro OOpalleHHs] C €JKUMH, FOPIOYMMU U TOKCHUYHBIMHU BEIIECTBAMH,
cpeAcTBaMU ObITOBOM XUMUM;

OCYLIECTBIATh IOUCK XMMHUYECKOH MHGpOpMAlMU IO HA3BaHUAM, WJICHTU(UKATOpaM, CTPYKTYPHBIM
(dopMynaM BeIIECTB;

KPUTHYECKH OLEHMBATh W HWHTEPHPETUPOBATH XUMHUYECKYI0 HMH()OPMALMIO, COJEpXKAIIylCs B
COOOLIEHNUAX CPEeACTB MaccoBoil uH(opmanuu, pecypcax MHTepHeTa, HayyHO-NOMYJSAPHBIX CTAThAX C
TOYKHM 3PEHHUS €CTECTBEHHO-HAyYHOM KOPPEKTHOCTU B ILIENSAX BBISABICHHUS OMIMOOYHBIX CYXKICHUH U
(dopmMupoBaHus COOCTBEHHOM MO3UIINH;

NPEACTaBIATh NYTH pEUIeHHs TJI00aldbHBIX MpoOJieM, CTOSIIMX Heped  YelIOBEYECTBOM:
9KOJIOTUYECKUX, SHEPT€TUUECKUX, ChIPHEBBIX, U POJIb XUMHUH B PELICHUU 3TUX MTPOOIIEM.

Boinycknuk na 6a3060m ypoéne noayuum 603MOHCHOCHb HAYUUMBCA:

UNTIOCMPUPOBAMb HA NPUMEPAX CMAHOGNEHUEe U IE0JIOYUI0 OPSAHUYECKOU XUMUU KAK HAYKU HA
PA3IUUHBIX UCOPUYECKUX IMANAx ee pa3eumusi,

UCNONIb308aMb ~ MemOObl ~ HAYYHO20  NO3HAHUA  NPU  GbINOJHEHUU  NPOEKmo8 U  yuebHO-
UCce008amenbeKux 3a0ay no U3yyeHuro coUCme, Cnocov08 NOY4eHuUs U pacno3HABAHU OPSAHUYECKUX
seujecms;



00bACHAMb  NPUPOOY U  CHOCOObI  00PA30BAHUS  XUMUYECKOU CBA3U: KOBALEHMHOU (NOJAPHOL,
HENoAAPHON), UOHHOU, MEMALIULECKOU, 8000POOHOU — C Yelbl0 ONpeoeNeHUsl XUMUYECKOU aKmueHoCmu
sewecme,

VCMAHABIUBAMb 2EHEMUUECKYIO CBA3b MeNHCOY KIACCAMU OP2aHU4ecKux eeujecmes 0751 000CHO8AHUS
NPUHYUNUATLHOU 803MONCHOCTU NOJLYYEHUS OP2AHUYECKUX COeOUHEHUN 3A0aHH020 COCMABA U CMPOEHUS,

VCMAHABIUBAMb B3AUMOCEA3U MeNCOY (hakmamu u meopuell, NPUYUHOU U C1e0Cmeuem npu anaiuze
NPOOIEMHBIX CUMYayUuli U 060CHOBAHUU NPUHUMAEMBIX PEUleHUl HA OCHO8E XUMUYECKUX 3HAHUL.

Conepxxanue y4eOHOro mpeamera.

B cucreme ectecTBeHHO-HAyIHOTO 00pa30BaHUs XHUMHsI KaK y9eOHBIH MTpeIMET 3aHUMAaeT BaKHOE
MECTO B TIO3HAHMHM 3aKOHOB MPUPOABI, (OPMUPOBAHWM HAYIHOW KAPTUHBI MHPA, XUMHUYICCKOU
rPAMOTHOCTH, HEOOXOAMMOW Jii TOBCEAHEBHOM >XWU3HM, HABBIKOB 3J0POBOTO W OE€30IaCHOTO st
YeJIOBEKa U OKpYKAloIIeh ero cpeabl oOpa3a )KU3HU, a TAaK)KE B BOCITUTAHUU IKOJOTHYECKON KYIbTYpHI,
dhopmMupoBaHUM COOCTBEHHOW IMO3HIIMHM IO OTHOIICHHUIO K XMMHUYECKOW WMH(OpMaIuu, MojiydaeMou u3
Pa3HBIX UCTOYHUKOB.

VYcnenHocTy M3ydeHUs: Y4eOHOTo TMpeAMeTa CBsA3aHa C OBJIAJICHUEM OCHOBHBIMU TMOHATHUSIMHU
XHMHH, HAYIHBIMU (DaKTamul, 3aKOHAMH, TCOPHSIMHE, IPUMEHEHUEM TOJIyYCHHBIX 3HAHWW TIPU PEIICHUN
MPaKTUYECKUX 3a]1a4.

N3yuenne xumun Ha 0a30BOM ypOBHE OPHEHTHPOBAHO Ha OOecTieueHne 001eo0pa3oBaTeIbHOM 1
0OIIEeKYTHTYPHOM MOATOTOBKU BBHIITYCKHUKOB.

Conepxanrie 0a30BOTO Kypca TO3BOJISET PACKPBITH BEAYIIUE HACH U OTACIBbHBIC TOJIOKCHHUS,
BOXHBIC B TO3HABATEILHOM M MHPOBO33PEHYECKOM OTHOIICHHWH: 3aBHCHMOCTH CBOWCTB BEIIECTB OT
COCTaBa M CTPOCHMS; 00YCIOBICHHOCTh MMPUMEHEHHS BEIIECTB UX CBONCTBAMH, MaTepHUATBLHOE €TUHCTBO
HEOPraHMYECKNX M OPTraHUYECKUX BEIIECTB; BO3PACTAIOIIAS POJIb XUMHUHU B CO3JaHUHM HOBBIX JICKAPCTB U
MaTepHaIoB, B 5KOHOMHHU ChIPbs, OXpaHE OKPYKAIOIIeH cpebl.

WN3yuenne mnpenmera «Xumus» B YacTh (GOPMUPOBAHHUS Yy OOYyYalOMIMXCS HAYYHOTO
MHPOBO33PEHHUS, OCBOEHHUS OOIIEHAayYHBIX METOJOB IMO3HAHUS, a TaKXKe MPaKTUYECKOTO NMPUMEHEHUs
HAay4YHBIX 3HAHUNA OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SIX C MpeAMeTaMH o0lacTeld eCTeCTBEHHBIX,
MaTeMaTHYeCKUX U TyMaHUTapHbBIX HAYK.

OCHOBBI OPraHUYeCcKOl XMMHUN
[TosiBneHue 1 pa3BUTHE OPraHUYECKOM XUMHUH Kak Hayku. [Ipenqmer oprannyeckoit xumun. Mecto u
3HaYEHUE OPTaHNYECKOM XMMHH B CUCTEME €CTECTBEHHBIX HayK.
XUMHUYECKOE CTPOCHUE KaK MOPAJOK COCTUHEHHS] aTOMOB B MOJIEKYJI€ COTJIACHO MX BAJIEHTHOCTH.
OcHOBHBIE TOJIOKEHUS TEOPUH XUMHUECKOTO CTPOSHHSI OpraHnveckux coequHennii A.M. byrneposa.
VYrepoaHsblil CKeJleT OpraHnyecKor MOJIeKyJbl. KpaTHOCTh XUMHUYECKOM CBSI3U. 3aBUCUMOCTh CBOMCTB
BEIIECTB OT XUMHUYECKOTO CTpoeHHs MosieKyi. 3omepus u usomepsl. [lonarue o GpyHKIIMOHANBHOM
rpymne. [TpuHiune! kiaccudukanuy opranndeckux coequHeHnii. CucremMarnyeckas MexXIyHapoIHas
HOMEHKJIaTypa U IPUHLUIIBI 00pa30BaHus HA3BAHUN OPTraHUUYECKUX COCAMHEHUN.

Ankanbl. Cmpoenue monexynvt memara. ' OMOJIOTHUYECKUH sl aJIKaHOB. ['oMoJ10oTH.
Howmenknarypa. M3omepust yriaepoaHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHHS (PU3UUECKUX CBOICTB.
XuMUYeCcKHE CBOMCTBA (Ha MpUMEpPE METaHa U ATaHa): PeaKI[UH 3aMelleHus (TaJOreHUPOBaHUE),
JETUPUPOBAHUS KaK CIOCOOBI MOTYYeHHs BXKHEUIITUX COCAMHEHUN B OpraHMuecKoM cuHTtese. ['openue
MeTaHa KakK OJMH U3 OCHOBHBIX HCTOYHUKOB TeIlJIa B MPOMBIIIUIEHHOCTH U ObITY. HaxoxxeHue B mpupoe
Y IPUMEHEHUE aIKaHOB. [IoHamue o YukioaiKaHax.

Ankensl. Cmpoenue monexynvt smuniena. 'omonornueckuil psj ankeHoB. HoMeHknaTypa.
N3oMepust yriaepoJHOTO CKeneTa | MOJIOKEeHUs KpaTHOM CBA3H B MOJIEKyse. XUMUYECKUE CBOMCTBA (Ha
MpUMepe ATUIICHA): PEaKIIuu MPUCOEeINHEHUS (TaTOTeHUPOBaHUE, cUOpuposanue, THIPaTalIns,
2uopozanoceHuposanie) Kak crnoco0 noxydeHus pyHKIMOHAIBHBIX TPOU3BOIHBIX YTIEBOAOPOIOB,
ropenus. [lonmumepu3sanus dTUiIeHa KaK OCHOBHOE HaIIpaBJICHHUE €ro UCTob30BaHus. [TommaTuieH kak
KPYIMHOTOHHAKHBIA MPOYKT XMMHUECKOTO MPOU3BOJICTBA. [[puMeHeHre STUIICHA.

Ankanuensl U kayaykd. [ToHsTHE 00 ankagueHax Kak yriaeBoJA0poax ¢ ABYMs JBOMHBIMU
cBs3samu. [lomnvepuzanus quBuHmIa (Oyraguena-1,3) kak cnoco0 MorydeHus] CHHTETUYECKOTO KaydyKa.



HarypaneHb1il U cuHTETHYECKUI KaydyKu. Bynkanusanus kaydyka. Pe3una. [IpumeHnenne kaydyka u
PE3UHBI.

Anxunbl. CmpoeHnue monekynvl ayemuiena. 'omonorndeckuii psg ankuHoB. Homenknarypa.
N3oMepust yriaepoJHOro cKeieTa U MoJI0KEHNs KpaTHOM CBSA3M B MOJIEKyse. XUMHUUYECKUE CBOMCTBA (Ha
IIpUMEpE alleTUIIEHA): peaKLUU IPUCOEANHEHNUS (TAJIOT€HUPOBAaHUE, euopuposanue, ruipaTanms,
2UOPO2ano2eHUposane) KaKk CIioco0 MoTydeHHs TOJIMMEPOB U APYTHX MOJIE3HBIX TPOAYKTOB. ['openue
alleTUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBApKH U pe3ku MeTaiioB. [Ipumenenue
aleTUJICHa.

Apenbl. beH3011 Kak npeacTaBUTENb apOMaTHUECKUX YTIIEBOAOPOIOB. Cmpoenie MoeKy bl
Oen301a. XMMUYECKUE CBOIMCTBA: PEaKIUU 3aMelIeHHs (TaJOreHHPOBaHUE) KaK CIIOCO0 MOTydIeHUs
XMUMMUYECKUX CPEACTB 3aIIUTHI pACTEHUH, IPUCOEUHEHN (THIPUPOBAHHE) KaK JI0KA3aTEIbCTBO
HempeeNnbHOro xapakrepa 6en3ona. Peakuus ropenus. [Ipumenenue 6en3oua.

Crnuptsl. Knaccudukanus, HoMeHKIaTypa, H30Mepus CIUPTOB. MeTaHOoJI U ATaHOJI KaK
MIPEICTaBUTENHN MPEAETbHBIX OJJHOATOMHBIX CIIUPTOB. XUMHUYECKHE CBOMCTBA (Ha MpUMeEpe METaHoIa U
3TaHOJIAa): B3aUMO/ICHCTBUE C HATPUEM KaK CIIOCO0 yCTaHOBJIEHMSI HAJIUUUS THIPOKCOTPYIIIbI, pEaKIIns C
raJIor€HOBOIOPOJAAMHU KaK COoco0 MOJIydeHHUs! pacTBOPUTENIEH, eruaparaus Kak crnoco0 noydyeHus
sTHIIeHa. Peakius ropeHust: CiupThl Kak TommBo. [IpumeHenne MetaHosa 1 ataHosa. Pr3nonoruiaeckoe
JefiCTBHE METaHOJIa ¥ 3TaHOJIa HAa OPraHU3M YeJlOBeKa. DTHIICHIVIMKOJb U MIMLEPUH KaK IPeCTaBUTEIN
Mpe/ieIbHBIX MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakiys Ha MHOTOaTOMHbIE CITUPTHI U €€
MIpUMEHEHHE I paclio3HaBaHUs TJIMLIEPHHA B COCTaBe KOCMETUYECKHX CpeacTB. [IpakTuueckoe
MPUMEHEHHE STUJICHTJIMKOJIS U TJIMLEPUHA.

®enon. CtpoeHue MOJIeKyIbl heHoa. Bzaumnoe enusanue amomos 6 Monexyne gheHona.
Xumuueckue ceoticmea. 83aumooelicmsue ¢ Hampuem, 2uOpoKcuoom Hampus, bpomom. Ilpumenenue
(denona.

Anpaerunel. Metanans (popmanbaeru) v 3TaHalb (aleTanbAeTu1) Kak MpeaCcTaBuTeIN
MpeenbHbIX anbAeruaoB. KauecTBeHHbIE peakiy Ha KapOOHWIBHYIO TPYIITY (peakius «cepeOpsiHoro
3epKkajay, B3auMoeiicteue ¢ ruapokcuiom menu (II) u ux npumenenue s 0OHapy eHHS MPeeTbHBIX
aNbJETUI0B B IPOMBILIIEHHBIX CTOYHBIX BOJaX. TOKCHYHOCTh ayiberuaoB. [Ipumenenne
dbopmManpaeruaa U aueTalbaeruaa.

Kap6oHoBbIe KHCIIOTBI. YKCYCHAsI KUCJIOTA KaK MPEJICTABUTEINb MPEAEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIOT. XMMHUYECKHUE CBOMCTBA (HA MPUMEpe YKCYCHON KUCIIOTHI): PEaKuy ¢ MeTalllaMH,
OCHOBHBIMM OKCHJIAMH, OCHOBAaHUSMH U COJISIMHU KaK MOJATBEPKICHUE CXOACTBA C HEOPraHUUECKUMHU
kucnotamu. Peakuus stepudukannm kak crnoco0 nosrydeHus clokHbIX 23¢upoB. [IpruMenenne ykcycHo i
kucnothl. [IpeacraBienue o BhICHINX KApOOHOBBIX KUCIOTAX.

Crnosxubie 3¢upsl U xkupbl. CroxkHBIE 3(DUPHI KaK MPOIYKTHl B3aUMOJCHCTBHS KApOOHOBBIX
KHUCTIOT co ciupTami. [IpumeHeHne cioxHbIX 3(QUPOB B MUIIEBOM U MapPrOMEPHOI TPOMBIIUIEHHOCTH.
XKupsl kak crnokHbie (UPHI TTUIEPUHA U BBICITUX KAPOOHOBBIX KUCIOT. PacTuTenbHbIe U )KUBOTHBIE
KUPBL, UX cocTaB. Pacnio3HaBaHue paCTUTENbHBIX )KUPOB HA OCHOBAHUM MX HEMPEACIBHOIO XapaKTepa.
[Tpumenenue xupoB. ['UAPOIN3 UIN OMBLIEHHE JKUPOB KaK COCO0 MPOMBIIIJICHHOTO MOTyYSHHs! COe
BBICIIMX KapOOHOBBIX KHCIOT. MBIJIA KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MOOIIUE CBOMCTBA MBLIIA.

VYrnesogasl. Knaccuduxanus yrneBogos. Haxoxaenue yrieBoqoB B npupoe. [ moko3a kak
anpaerunocnupt. bpoxenue rimoko3sl. Caxaposa. [ uopoaus caxaposvi. Kpaxmani 1 1emroio3a Kak
Ouosornyeckre noauMepbl. XMMUYECKHe CBOMCTBA KpaxMala U 1eJUTI0I03b! (THAPOIN3, KaueCTBEHHas!
peaknus ¢ H0JJ0M Ha KpaxMmaJl U ee IpUMEHEeHHeE 7151 OOHapY)KEeHUs Kpaxmaja B IPOIyKTaxX MUTAHUSA).
[Tpumenenue u Ouosoruueckas poJib yriaeBoJoB. [IoHsATHe 00 HCKYCCTBEHHBIX BOJIOKHAX Ha IpUMepe
alleTaTHOTO BOJIOKHA.

Wnentudukaiys opraHuuecKux COeAMHEHUN. [ enemuueckas cesasb Mexcoy Kiaccamu
opeanuyeckux coeouneHul. TUITBI XUMUYECKUX PEaKIMii B OpraHnYeCKON XUMHUH.

AmuHOKHCIOTH M Oenku. CocTaB M HOMEHKJIaTypa. AMUHOKHCIIOTH Kak aM(OTepHbIe
oprannveckue coeaunenus. [lentuanas cBa3b. buonornyeckoe 3HaueHne o-aMUHOKHCIOT. OGacTu
PUMEHEHHs] aMUHOKUCIIOT. benku kak npupoansie 6uonoiaumMepsl. COCTaB U CTpOeHUE OEITKOB.
XuMHU4ecKkrue CBOMCTBa OeNKOB: TUAPOIIN3, NeHaTyparus. OOHapyXeHne OelIKOB NP MOMOIIU



Ka4eCTBEHHBIX (I[BETHBIX) peakiuii. [IpeBpamenus 6enkoB numy B opranu3me. buonoruueckue
¢byHKIMU OENKOB.
Teopernyeckune 0CHOBbI XUMHUH

Crpoenue BemectBa. CoBpeMeHHast MOJICb CTPOCHUS aTOMa. DIEKTPOHHAs KOH(PUTYpaIus
atroMa. OcHosHoe U 8030yHcOenHble cOCmOoaHUs amomos. Knaccudukaus XMMHUUECKUX JIEMEHTOB (S-, P-
, d-amemenTh1). OCOOEHHOCTH CTPOCHHS SHEPIETUYECKUX YPOBHEH aroMoB d-aiemeHToB. [leproanueckas
cucrema xumuyeckux aneMeHToB .. MenaeneeBa. @usznueckuil cmpicha Ilepuoanueckoro 3akona .M.
MenneneeBa. [IpuunHbI 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB 3JIEMEHTOB U UX COEAUHEHHI 10
[epHoJaM U rpymmnaM. DJIEKTPOHHAS IPUPOAa XUMHUECKOM CBSA3U. DJIEKTPOOTPULIATEIbHOCTD. Buibl
XMUMMUYECKOH CBS3U (KOBAJEHTHAs, HOHHAs, METAJUIMYECKAsi, BOJIOPOHAS) U MEXaHU3MBI €€ 00pa30BaHHUs.
Kpucmannuueckue u amopghnvie eewgecmaa. Tunvl Kpucmaniuyeckux peuiemox (amomHas,
MONeKYIAPHASA, UOHHASL, MeMALIu4ecKas). 3asucumocms u3uyecKux ceoucmes gewecmea om muna
Kpucmaiiudecxkou pewiemxu. [IpudaruHBI MHOTOOOpa3usi BEIIECTB.

XuMu4eckue peaklini. 'oMoreHHbie U rereporeHHble peakiinu. CKOpoCTh peakiyu, ee
3aBUCHUMOCTB OT Pa3JINYHBIX (PAKTOPOB: MPUPOJIbl pEarupyroluX BEECTB, KOHIIEHTPAllMK pearupyronmx
BEILECTB, TEMIIEPATYPBbI, IJIOIIAN PEaKIIMOHHON OBEPXHOCTH, HAJTMUU KaTtaiau3aTopa. Poib
KaTaJu3aToOpOB B MPUPOJIE U MPOMBIIIJIEHHOM ITpou3BoAcTBe. OOpaTUMOCTh peakuuil. XUMHUECKOe
paBHOBECHE U €r0 CMEIIEHHE MO ACUCTBUEM Pa3IMUHbIX (aKTOPOB (KOHIIEHTPAIHs peareHTOB HIIn
MIPOJIyKTOB PEaKIUy, TaBJICHUE, TEMIIEpAaTypa) sl CO3/1aHusl ONTUMAJIbHBIX YCIIOBUN MPOTEKAHUS
XUMHUYECKUX MPOLECCOB. Jucnepcuvie cucmemsl. Ilonsmue o konnoudax (301u, cenu). Mcmunmvie
pacmeopul. Peakiiuu B pacTBOpax 3J1€KTPOIUTOB. pH pacTBopa Kak rmokazareiab KUCIOTHOCTH CPEIb.
I'unponus coneit. 3HaueHne TUIPOIN3a B OMOIOTHUECKUX 0OMEHHBIX npoueccax. OKUCIUTEIbHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B IPUPOIE, TPOU3BOACTBEHHBIX MTPOLIECCaX U )KU3HEAEATEIbHOCTH
oprann3mMoB. OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IPOCTHIX BEIIECTB — METAJUIOB IJIaBHBIX U
MOOOYHBIX MOATPYII (MEJb, KEJIEe30) U HEMETAJUIOB: BOJIOPO/Ia, KUCIOPOa, TAJIOTEHOB, CEPhI, a30Ta,
docdopa, yraepona, kpemuus. Koppo3ust MeTaIoB: BUbI KOPPO3UH, CIIOCOOBI 3aIIUTH METANIOB OT
KOPPO3UU. DIeKmpOoauU3 pacmeopos u pacniasos. l[lpumenenue snekmpoausa 8 npoMbllUIeHHOCHU.

XuMHus U KU3Hb

Hayunpie MeTo 161 TO3HaHUS B XUMHH. VIcTounnkn xumuueckoid nHpopmaruu. [Touck
nH(pOpMalLIUK IO HA3BaHUIM, UICHTU(PHUKATOPAM, CTPYKTYPHBIM dopmyiaam. MoaenupoBaHue
XUMUYECKUX IPOLIECCOB U SIBICHUMN, XUMUYECKUN AHAIU3 U CUHME3 KAK METO/Ibl HAyYHOTO NO3HAHHUSL.

Xumus u 310poBbe. JlekapcTBa, hepMeHThI, BATAMUHBI, TOPMOHbBI, MUHEPAJIbHBIE BO/IBI.
[IpoGnemsbl, cBsi3aHHBIE C TPUMEHEHUEM JIEKAPCTBEHHBIX MpenapatoB. BpenHbie MpuUBBIYKU U (HAKTOPHI,
paspyuiaromue 310poBbe (KypeHue, ynotpediieHue ajikorosisi, HapkomaHus). PalinonanbHoe nuraHue.
Tuwesvie 0obasku. OchoBbl nuULEBOU XUMULL.

XuMus B MOBCEIHEBHOM xu3HU. Moromue u uuctsamue cpeactsa. Cpedcmea 6opvobl ¢
OBIMOBLIMU HACEKOMBIMU: peneiienmsl, uHcekmuyuovl. CpecTBa IMYHON TUTUEHBI U KOCMETHKHU.
[IpaBuna 6e30macHOi pabOTHI C €KUMU, TOPIOYUMHU M TOKCHYHBIMHU BEIIECTBAMH, CPEJICTBAMU OBITOBOM
XUMUHU.

XUMHUS U CeNbCKOe X03icTBO. MuHepalibHble U oprannueckue yaoopenus. CpeacTsa 3aiuThl
pacTeHu.

Xumus 1 3Hepretuka. [IpupoaHbie HCTOYHUKH yrieBOIOPOAOB. [IpUpoaHBIN U NOIYTHBIN
He(TSIHOH rasbl, UX COCTaB U ucnojib3oBanue. CocraB HedTH U ee nepepadoTka. HedrenpoaykTsl.
OxTanoBoe yncio 6eH3nHa. OxpaHa OKpYXarollel cpesibl mpu HedrenepepadoTKe U TPAaHCTIOPTUPOBKE
He(TENPOaYKTOB. AIbTepHATUBHBIC UCTOYHUKHU YHEPTHUH.

Xumus B ctpoutensetse. Llement. beron. [Toadop onTuManbHBIX CTPOUTETHHBIX MAaTEPHAIIOB B
MPAKTUYECKOU JIEATETbHOCTH YEJIOBEKA.

XUMHS 1 9KOJIOTHSL. XMMHUYECKOE 3arpsi3HEHNE OKPYXKAIOIIEH cpeibl U ero nociaeactsus. Oxpana
ruzipocdepsl, NOYBbI, aTMOC(EPHI, PIOPHI U PayHbl OT XUMHUUECKOTO 3arps3HEHUSI.

IIpakTnuyeckune padoThl:
1. «MneHTuukanus opraHnuecKuX COeTMHEHUI



2. «Pacrmo3HaBaHMe TIACTMACC M BOJIOKOH»
3. Pemenue skcriepuMEHTANIBHBIX 3314 IO TeMe «XUMUYECKUE PEAKIIUN
4. PemieHue sKCIIepMMEHTAIbHBIX 33/a4 110 TeMe «BelecTBa 1 UX CBOWCTBa»

TemaTn4eckoe IJIAHUPOBaHHUE

Bcero | B Tom uncie:
Ne T ( ) b
o/ eMa (paszei, riaBa HaCOB TeopH HpaKT Konat puMeYaHue
s uKa poib
10 knace
1. [IpenMeT opranuecKoil XUMHUHU. 2 2
Teopust XUMHUYECKOTO CTPOCHHSI
2. VYTrneBoaopoIsl U UX MPUPOJIHBIE 13 12 1 KonTpobHas
HCTOYHUKU pabora Ne 1
3. Kucnopon- n azorconepxariue 13 11 1 1 IIpakTrueckas
OpraHMYEeCKUe COECTUHEHHS pabota Ne 1.
KonTtponbHas
pabota No2
4, Opranndeckas XuMus 1 6 4 1 1 [TpakTuueckast
o01ecTBo pabota Ne 2
Hrorosas
KOHTPOJIbHAS
pabora.
5. PezepBHOE Bpemst 1
6. Hroro 35 29 2 3
11 kaacc
1. Ctpoenue BemecTa 9 9 -
2. | XMMHYECKHE PEaKIUH. 13 11 1 1 [TpakTrHueckas
pabota Ne 1
KonrtponbHas
paborta Ne 1
3. | BemecTBa 1 ux cBoiicTBa 9 7 1 1 [IpakTrueckas
pabota Ne 2.
KoHnTpobHas
pabota Ne 2
4. | XuMus 1 COBpEMEHHOE 00IIeCTBO 3 3
Hroro 34 30 2 2

Buabl KOHTpOJIs




* [1o MecTy KOHTpOJIS Ha 3Tanax 00y4eHus: TeKYIIH (ONepaTUBHBIN), HTOTOBBIN (BBIXOIHOM).

* [lo cmoco0Oy OILIGHUBAHUSA: «OTMETOYHAS» TEXHOJOTHS (TpAAWIIMOHHAsS), «PEUTUHTOBAsH)
TEXHOJIOTHS (0aUTbHO-HAKOMUTEIbHAS ), «KAYECTBCHHAS TEXHOJIOTHS (COYETaHHE METOa HAOIIOICHMSI C
9KCIEPTHOM OLIEHKOH, T.€. YCBOWJI — HE YCBOMJI, OBJIA/I€] — HE OBJIAJIEN).

* Ilo cmocoOy opraHu3anu KOHTPOJIS: aBTOMATHUYECKHH (MAIIWHHBINA), B3aHMOKOHTPOJIb,
KOHTPOJIb YUUTEIsI, CAMOKOHTPOJIb.

* [To BegymuM pyHKIUAM: TUArHOCTUUECKUN, CTUMYJIUPYIOLIUH, KOHCTAaTUPYIOIIUH.

* [lo crocoOy monydyenus: nHGOPMAIMK B XOJ€ KOHTPOJIS: YCTHBIA METO[ (BKJIIOYAET OIMPOCHI,
cobeceoBaHUs, 3a4eThl), MMCHMEHHBIM METOJ (HMCIOJb3yeT KOHTPOJIbHBIC, PA3IUYHBIC TPOBEPOYHBIC
paboThI), TPAKTHYECKUNW METOJ (COCTOMT B HAONIOJCHWE 3a XOJOM BBITIONHEHHUS MPAKTHYCCKUX H
1a00paTOPHBIX PadOT, a TAKKE MPOEKTOB).

@D opMbI KOHTPOJIA
» cobeceoBaHuUE;
* 5KcTIpecc-onpochl (auddepeHITnPOBAHHBIN, MHIUBHUIYAIbHBIN);
* 3a4ET;
* caMocCTOsATENbHAs padboTa;
* KOHTpOJIbHas paboTa (B ToM uncie nomaiHss KP)
* TECTUPOBAHUE;
* Ha0Jr0IeHueE.
IIpoBepka u onleHMBaHME 3HAHUI U YMEHUIi, yJaIIMXCHA M0 XUMHHU

Pesynbrarel OOydeHHMsT XWMHUHM JIOJDKHBI COOTBETCTBOBATH OOMIIMM 3ajadyaM MpeaMera |
TpeOOBaHUSAM K €ro yCBOEHHUIO. Pe3ynbTaThl 0OyueHHUsS OLIEHMBAIOTCSA MO HATHOAIbHOM cucteme. [Ipu
OIICHKE YYWUTBHIBAIOTCS CJIEAYIONIME KayeCTBEHHBbIE II0Ka3aTeId OTBETOB: TJyOMHa (COOTBETCTBUE
M3YYEHHBIM TEOPETHYECKUM OO0O0OIIEHUSIM); OCO3HAHHOCTHh (COOTBETCTBHE TPEOYEMBIM B IMporpamMme
YMEHUSM TPHUMEHATh TOJYYCHHYIO HHGOPMAIUIO); TOJHOTa (COOTBETCTBHE OOBEMY MPOTPAMMBI U
nHpopManuu yaeOHUKa).

[Ipn oueHke y4YUTHIBAIOTCS YHMCIO M XapakTep OIIMOOK (CYIECTBEHHbIE WU
HecyuiecTBeHHbIe). CyllecTBeHHbIE OIIMOKU CBSI3aHbl C HEJOCTATOYHOM TITyOMHON M OCO3HAaHHOCTHIO
OTBeTa (HampuMmep, YICHUK HEMpPaBWIBHO YKa3all OCHOBHBIE MIPU3HAKHU MOHATHIH, SBJICHUM, XapaKTepHbIE
CBOMCTBa BEUIECTB, HEMPAaBUIBLHO CGHOPMYIUPOBAT 3aKOH, MPABUIO M T.I. HJIM YYEHUK HE CMOT
MPUMEHUTh TEOPETUYECKUE 3HAHUA s OOBACHEHUS U TMpeACKa3aHUs SBJICHUI, YCTaHOBJICHUS
MIPUYMHHO-CIICICTBEHHBIX CBs3ed, CpaBHEHMs M Kiaccuukanuu sBIeHUM U T. 1.). HecymiecTBeHHbIe
OLIMOKU OMNpEeAeNSIOTCS HEMOJHOTOM OTBeTa (HampuMep, VIyIIeHHEe U3 BHJA Kakoro-iudo
HeXapaKTepHOro ¢akTa MpH ONKUCAHUHU BEUIeCcTBa, npoiecca). K HUM MOXHO OTHECTH OTOBOPKH, OTHCKH,
JOTYILIEHHBIE 10 HEBHUMATEIbHOCTH (HAaIIpUMep, Ha /iBa U OoJiee ypaBHEHHUS peakluil B IOJHOM HOHHOM
BHJIE JIOMYIIEHA O{Ha OIIKOKa B 0003HaYEHNH 3aps/ia HOHA).

Pe3ynbratel 00ydeHus MpOBEPSIOTCS B MPOIECCE YCTHBIX W MHCbMEHHBIX OTBETOB y4allUXCs, a
TaK)Ke MPH BBHIOJTHEHUH UM XUMHUYECKOTO IKCIIEPUMEHTA.

Kputepun u HOpMBbI OLlEHKH 3HAHUI 00Y4YAKOIIUXCS

1. OneHka ycTHOro oTBeTa
OtmeTka «5»:
- OTBET MOJHBIN U MPABUIBHBIA HA OCHOBAaHUH U3YYEHHBIX TEOPUIL;
- MaTepHall U3JI0)KEH B ONPEEICHHON JJOTUYECKON NOCIEI0BATEIbHOCTH, TUTEPATYPHBIM SI3bIKOM;
- OTBET CAMOCTOSITENbHBIMH.
OtBer «4»;
- OTBET MOJHBIN U MPABUIBHBIA HA CHOBAHWHU U3YYEHHBIX TEOPHIA;
- MaTepHall U3JI0KEH B ONMPEEICHHOM JJOTHUECKON MOCIIEI0BATEILHOCTH, IPU 3TOM JIONYLIEHBI IBE-TPH
HECYIIECTBEHHBIC OIMINOKH, UCTIPABICHHBIE 0 TPEOOBAHHUIO YIUTEIIS.
OtMmetka «3»:
- OTBET MOJHBIN, HO TP ITOM JOMYIIEHA CYIIIECTBEHHAs OIIMOKA UM OTBET HETIOIHBIN, HECBSI3HBIN.
OtMmetka «2»:



- IIpHU OTBCTC 06Hapy>KeH0 HCIIOHMMAHHUEC ydalllUMCs OCHOBHOI'O COACPIKAHUSA y‘Ie6HOI‘O Marcpurajia uin
AOMYIICHBI CYIECCTBCHHBIC OH_II/IGKI/I, KOTOPBIC yqamnﬁcsl HC MOXCT MCIIPABUTH IIPU HABOJAIINUX
BOIIpOCax y4uTeCiid, OTCYTCTBUC OTBECTA.

2. OueHKa KCNePpUMEHTAIBLHBIX YMeHUii

OreHKa CTaBUTCA HA OCHOBAHUH HAOJIOJCHNUS 32 yUalTUMUCS U IMCbMEHHOTO OTYeTa 3a padoTy.
OtMmetka «5»:

- paboTa BBIITOJTHEHA TIOJHOCTHIO U MTPABWIIBHO, CIICNIAHBI MPABUIIHHBIC HAOTIOACHUS U BBIBOJIBI;

- OKCIIEPUMEHT OCYILECTBJICH TI0 TUIaHY C YUE€TOM TEXHHKH 0€30TIaCHOCTHU M MPaBHJI pabOTHI C
BEIIECTBaMU 1 000pYyJI0BaHUEM;

- MPOSIBJICHBI OPTaHU3AIMOHHO - TPYIOBBIC YMEHUSI, ITOICPKUBAFOTCS YUCTOTA pabOUero MecTa u
MOPAIOK (Ha CTOJIE, S)KOHOMHO HCIIOJIB3YIOTCS] PEaKTHUBBI).

OtmeTka «4»:

- paboTa BBITIOJTHEHA TTPABMIIBHO, CJICNIaHbI MPABUIIbHBIC HAOIIOACHUS U BBIBOJIBI, HO IPH 3TOM
AKCIIEPUMEHT MPOBEJICH HE IMOJTHOCTHIO WIIH JOIYIIECHBI HECYIIECTBEHHBIC OIIHOKH B paboTe ¢
BEIIECTBaMHU M 000PYIOBaHUEM.

OtmeTka «3»:

- paboTa BBIMIOJIHEHA MTPABIIILHO HE MEHEE YeM HAIlOJIOBUHY HJIH JIOMYIIEHA CYIIECTBEHHAs ONTNOKa B
XO0J1e PKCIIEPUMEHTA B 00BSICHEHNH, B 0()OPMIICHHN PabOThI, B COOIOIEHNN TTPaBUIT TEXHUKH
6e30macHOCTH Ha padoTe ¢ BeniecTBaMu U 000py10BaHNEM, KOTOPAsl UCIIPABIISIETCS MO0 TPEOOBAHUIO
VAUTEIS.

OtmeTka «2»:

- TomyIIeHb! ABe (1 00Jiee) CylecTBEHHbIE OITMOKY B X0/I€: SKCTIIEPUMEHTA, B O0OBSICHEHUH, B
odopmIiIeHHH pabOThI, B COOTIOCHUY TTPaBUII TEXHUKU O€30TIaCHOCTH MPHU paboTe ¢ BEIIECTBAMU U
000pynOBaHUEM, KOTOPbIE YUALIUHCS HE MOXKET UCIIPABUTH JaXKe 10 TPEOOBAHUIO YUUTES;

- paboTa He BBIMOJIHEHA, Y YUaIllerocs OTCYTCTBYET SKCIIEPUMEHTaIbHbIE YMEHUSI.

3. OuneHka yMeHHUil pemiaTh IKCIEePUMEHTAJbHbIE 3a1a4U

OtMeTKa «5»:

IIJIaH PEIICHHs COCTaBJICH IPABUIIbHO;

MPaBUIILHO OCYIIECTBJICH IMOI00p XMMHUYECKHUX PEaKTUBOB U 000PYI0BaHUS,

JIAHO IOJHOE O0BICHEHHE U ClIeJIaHbI BHIBOIBI.

OtMeTKa «4»:

IIJIaH PEIICHHs COCTaBJICH TPABUIIBHO;

MPaBUIILHO OCYIIECTBJICH IMOI00P XUMHUYECKUX PEAKTHBOB U 000PYI0BaHMSI, IPY ATOM JIOTYIIIEHO HE
0oJiee IByX HECYIIECTBEHHBIX OIIHMOOK B OOBSCHEHUH U BHIBO/IAX.

OtMeTKa «3»:

IIJIaH PEIICHHs COCTABJICH IIPABUIIBHO;

MIPABUJIBHO OCYIIECTBIICH MOAO0P XUMHUECKUX PEAKTUBOB U 000PYI0OBAHUS, HO JOMYIIECHA
CylIeCTBEeHHasl OIIMOKa B OOBbSICHEHUU U BBIBOJIAX.

OTMeTKa «2»:

JOTyIIEeHBI J1Be (M OoJiee) CyliecTBeHHbIE OMIMOKY B MJIaHE PEIICHHUS, B TIOJI00PE XUMUYECKUX PEaKTHBOB
1 000pyIoBaHus, B OOBSICHEHUH U BBIBOJIAX WJIH 33/1a4a HE pelleHa.

4. OneHka yMeHHil pemiaTb pacdyeTHbIC 3212491

OTMeTKa «5»:

- B JIOTHYECKOM PaCCYKJICHUU U PEUICHUH HET OIMOO0K, 3a/1a4a pelieHa palloHaIbHBIM CIIOCOO0M;
OtMeTKa «4»:

- B JIOTHYECKOM PACCYKJICHUHU U PEUICHHs HET CYIIIECTBEHHBIX OIIMOOK, HO 3a/la4ya pelieHa
HEpaIMOHAIBHBIM CIIOCOO0M, UITH IOTMYIIEHO He 0oJiee ABYX HECYIECTBEHHBIX OIINOOK.

OtMeTKa «3»:



- B JIOTHYECKOM PaCCYKJICHUU HET CYIIECTBEHHBIX OIMMUOOK, HO JIOMYIIIEHA CYIIIECTBEHHAs OITUOKa B
MaTeMaTHYEeCKUX pacyeTax.

OTMeTKa «2»:

- UMEETCs CYIECTBEHHbIE OMMOKH B JIOTUYECKOM PACCYKJICHUH U B PELICHUU;

- OTCYTCTBHUE OTBETA Ha 3aJ]aHuE.

5. OueHnka mucbMEHHBIX KOHTPOJIbHBIX PadoT

OTMeTKa «5»:

- OTBET TOJHBIN U MPABUIBHBINA, BO3MOYKHA HECYIIIECTBEHHAS OINOKA.

OtMeTKa «4»:

- OTBET HETOJIHBIN WM AOMYIICHO He 00JIee IBYX HECYIICCTBCHHBIX ONIHOOK.

Otmetka «3»:

- paboTa BBIIIOJTHEHA HE MEHEE YeM HAIOJIOBUHY, JOIYIIEHA OJTHA CYIIECTBEHHAS OMIMOKA U TIPU ITOM
JIBE-TPH HECYIICCTBCHHEIE.

OtmMmeTKa «2»:

- paboTa BBIITOJTHEHA MEHBIIIE YeM HAITOJIOBUHY WITH COJCPKHUT HECKOJBKO CYIIECTBEHHBIX ONMNOOK;
- paboTa He BBITIOJHEHA.

[Tpu orieHKe BHITIOTHEHHSI MTMCbMEHHOW KOHTPOJIBHOM pabOThl HEOOXOMMO YIMTHIBATH TPEOOBAHUS
enuHOTO Oophorpaduueckoro pexknma. OTMETKa 32 UTOTOBYIO KOHTPOJIBHYIO Pa0OTY KOPPEKTUPYET
MIPEIIIECTBYIONUE OTMETKH 32 YETBEPTh, TIOJIYTrOJIUe, TOI.

6. Ouenka 3a TecToByI0 padory:

TecTsl, cocTosIMME U3 MATH BOIIPOCOB MOKHO MCITOJIH30BATh MOCIIC U3YUEHHUST MaTepuaia KaxJa0ro ypoka.
Tect u3 10—15 BonmpocoB UCHONB3YETCA IS MEPUOAUYECKOTO KOHTpOJi. Tect n3 20—30 BompocoB
HE0OX0IMMO HCII0JIb30BATh IS UTOTOBOTO KOHTPOJIs. [Ipu olleHuBaHUU HCIIONIB3YETCs CIeqyoas
1IKana:

OtMmetka «5»: 90% — 100 %

OtMmetka «4»: 72% - 89 %

OtMmetka «3»: 50% - 71 %.

JUI TeCTa U3 MATH BOIIPOCOB

HET OLIMO0K — OTMETKA «5»;

0JIHa OIIMOKA - OTMETKaA «4»;

JIBE OLIUOKH — OTMETKa «3»;

TP OIIMOKH — OTMETKA «2»;

Ju1st Tecta u3 30 BOIpOCOB:



