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PabGouass mnporpamma yueOHOM AUCHUIUIMHBI «XHUMHs» pa3paboTaHa B
cootBerctBuu ¢ TpeboBanmsimu  DPI'OC  CIIO mno cmemmampHOCcTH  15.02.09
«ATUTUBHBIE TEXHOJOTHUNY», YTBEPKIEHHOTO MPUKa30M MUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®enepammu ot 8 Hos0ps 2023 1. Ne 835, pexomeHmanumsMu
MunuctepctBa npocpenieHus PO no peanuzanuu cpegHero oOiiero ooOpa3oBaHUs B
npenenax OCBOSHHS 00pa3oBaTeIbHOM MPOTpamMMbl CPETHET0 MPOQPECCHOHATBHOTO
obpazoanust ot 01.03.2023 r. Ne 05-592 wu mnpumepHOil mporpaMmMmon
0011e00pa3oBarebHON  y4eOHOM JTUCHUIUIMHBL «XUMHS» i1 MPodhecCHuOHATBHBIX
00pa3oBaTeNbHbIX OpraHu3alui, peKOMEHI0BaHHbIX DeepaabHbIM IOCY1apCTBEHHBIM
OIOPKETHBIM 00pa30BaTEIbHBIM YUPEKIACHUEM JIOMOJHUTEIHLHOTO MPOGECCHOHATBHOTO
obpazoBanus «HCTUTYT pa3BuTus npodeccuonaibHoro oobpazopanus» (GI'bOY IO
«UPIIO») B KadyecTBE MPUMEPHOW MPOTPaMMbl JJid peaju3aldd OCHOBHOM
npodeccuonanbHoit oOpa3zoBarenbHOil nporpamMmbl CIIO Ha 6aze OCHOBHOTO OOIIETO

00pa3oBaHusl ¢ MOJyUYEeHUEM cpeaHero oodiero oopazoBanust (IIporokon Ne 6/2025 ot
18 ampens 2025 1.)

Pazpabotuuk: Kazanmea O.H. — mpenopaBarenb BbICIICH KBadu(UKAIIMOHHON
kareropun @unmana CI'TY nmenu ['arapuna I0.A. B 1. [leTpoBcke

PenieH3eHTsI:

Buemnuii penensent: FOmmuna U.B. — npenoaaBaresnpb BbICHIEH
KBaM(puKaunoHHO# kareropuu IIpodeccrnonanpsHo-nenarornueckoro komwiemka CI'TY
uMenu ['arapuna 10.A.



1. HACHOPT PABOYEN MPOI'PAMMBbBI YYEBHOU JUCIUATIJINHBI
OV].07 Xumus

1.1. O6s1acTH NIpUMEHEHHS TPOrPAMMBI

PaGouas mnporpamMma y4eOHOW JUCHMIUIMHBI «XUMHS» SBISIETCA YacThIO
[IporpamMMbl MOATOTOBKM CHEUAIMCTOB cpenHero 3BeHa (nmanee — I[IIICC3) B
cootBerctBUU ¢ DPI'OC CIIO mno cnemumanpHocta 15.02.09 «ApautuBHBIE
TEXHOJIOTUNY.

1.2. MecTo y4yeOHoii nucuumiimnabl B ctpykrype IHIICC3

YyeOHast aucHUIUIMHA «XHUMHS» BXOIUT B 0O0MIC00pa30BaTEIBHBIA UK
IIICC3.

1.3. [lesiu ¥ TPeOOBAHUA K Pe3yJIbTATAM OCBOEHHMSI TN CIUNINHBI

ConepxaHue MporpaMMbl y4eOHOM TUCHUIUIMHBI «XHWMHS» HAMpaBlIEHO Ha
JTOCTHKECHUE CIICTIYIOIIUX LETICH:

— (dopMuUpOBaHME CHCTEMbl XUMHUYECKMX 3HAaHMM Kak Ba)KHEUIIEH
COCTABJIAIONIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPa, B OCHOBE KOTOPOW JiexXaT
KJIFOYEBbIC MOHSTHS, (PYHIaMEHTaIbHbIE 3aKOHBl U TEOPUM XMUMHUHU, OCBOCHHE SI3bIKA
HAayKd, YCBOGHME M  IOHMMAaHHE  CYIIHOCTH  JIOCTYNHBIX  000OIIeHUN
MHUPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMIIEHHE C HWCTOPUEH HX pPa3BUTHSA H
CTaHOBJICHHS;

— ¢dopMHpOBaHUE U PA3BUTHE MPECTABICHUN 0 HAYYHBIX METOAaX IMO3HAHMUS
BEIIECTB M XHUMHUYECKUX PEAKIUM, HEOOXOIUMBIX [Jii NPUOOpPETeHUs YMEHUM
OpPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMHUYECKHUX SIBJICHUM, MMEIOLIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MOBCEAHEBHON KU3HU;

—  pa3BUTUE YMEHUU U CIIOCOOOB JEATEIbHOCTU, CBSI3aHHBIX C HAOJIOJCHUEM
U OOBSICHEHMEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJIEHUEM MpaBuil 0€30TIaCHOTO
oOpallleHHsI ¢ BEIESCTBAMM.

3agaun TUCHUIUINHBI:

1) cdopmupoBaTh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHYECKHX
MPOLIECCOB M SIBJICHUH B OKPYXaIOIIEH Cpelle, a TaKXKE HUX CBA3b C IEIOCTHOMU
HAay4YHOW KapTUHON MHpa U JPYTUMH €CTECTBEHHBIMH HAyKaMH;

2) pa3BUTb YMECHHS COCTaBJIATH (POPMYJIBI HCOPTAHUYECKUX M OPTaHUYCCKUX
BCILIECTB, YPaBHCHUSI  XUMHUYECKUX  pEakiui, OOBACHATh MX  CMBICT,
HMHTEPIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKM  IPOBEACHHS  HPOCTCHINNX  XUMHYCCKUX
OKCIIEPUMEHTAJIbHBIX ~ UCCIEJOBAHUM C  COOJIOJIGHHMEM TMpaBmwi  0€30MacHOTO
oOpalieHus ¢ BeliecTBaMu 1 JIabOpaTOpHbBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUS HaXOJIUTh, aHAIM3UPOBATh U MCIOJb30BaTh HH(POPMALIHIO
XUMHUYECKOTO XapakTepa U3 PazIudHbIX MHPOPMAIMOHHBIX HCTOYHUKOB, BKIIIOUAS
y4eOHYIO TUTEPATYPY, HAyUHbIE TyOIUKAIIMA U UHTEPHET-PECYPCHI;

5) cdopmupoBaTh ~ YMEHHS ~ NPOTHO3UPOBATH  MOCJICACTBHS  CBOCH
NESATETPHOCTH M XUMHUYECKHX TMPHUPOJHBIX, OBITOBBIX U TMPOU3BOJCTBEHHBIX
MIPOIIECCOB, YUUTHIBASI BO3MOXKHBIE 3KOJIOTUYECKHUE U COLIMAIbHBIE BO3JICHCTBUS;

6) cdopmupoBaTh MOHUMAHKE 3HAYUMOCTH JTOCTHKCHUH XMMHUYECKOH HAyKH
U TEXHOJOTUM JIsl Pa3BUTHUSI COIMAILHOM M TMPOU3BOJACTBEHHON cdep ¢ yMEeHUEM
MPUBOUTH MIPUMEPHI UX MPUMEHEHHUSI B PA3IUYHBIX cepax KU3HHU.



Nzyuenue JUCLUIUIMHBI ~ HAalpaBl€HO Ha (HOpMHpOBAaHUE  OOIIMX
KOMIIETEHIIN:

OK 01. Breibupars cnocoObl pemeHus 3ajaady  NpodecCuoHaTbHON
NESTENbHOCTH MPUMEHUTENBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Ucnonb30BaTh COBPEMEHHBIE CPEACTBA MOUCKA, AHAJIN3a U UHTEPIPETALNH
uHbpopMaluu ¥ UHPOPMAIMOHHBIE TEXHOJOTMHM [UIsI  BBINOJHEHUS  3a/a4
poecCHOHANTEHOM eI TEIEHOCTH.

OK 04. DddexTnBHO B3aUMOIEHCTBOBATH U pabOTaTh B KOJIJICKTUBE U KOMaH/IE.

OK 07. CopneiicTBOBaTh COXPaHEHUIO OKPYXKAIOIIEH CPEJbl, pecypcocOepeKeHHUIO,
IPUMEHATH 3HaHUs 00 U3MEHEHUM KJIMMaTa, IPUHIUIBI O€pEeXIMBOrO MPOU3BOJICTBA,
3¢ (HEeKTUBHO AEWCTBOBAThH B UPE3BBIYANHBIX CUTYALIMSX.

B pe3ynbrare 0CBOCHMS TUCHUTIITUHBI 00 YYAIOIINIICS JOKEH 3HATD:

— CUCTEMY XMMHWYECKHUX 3HAHWW, KOTOpAas BKIIKOYAET: OCHOBOMOJATAIOIINE
NOHATHUS (XMMHYECKHIA AJIEMEHT, aTOM, 3JCKTpOHHAas o0ojiouka aroma, S-, -p, d-
AJIEKTPOHHBIE opOurtanu aTOMOB, VIOH, MOJIEKYIa, BAJICHTHOCTB,
AIEKTPOOTPULIATENBHOCTh, CTEIIEHb OKUCIICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIPHAS
Macca, MOJISIpHBIA 00BEM, YIJIEPOJHBIN CKeJeT, (yHKIMOHAIbHAS TpYINa, pajauKal,
M30MEpPUsl, U30MEPBI, TOMOJIOTUYECKUN PsAJl, TOMOJIOTH, YIJIEBOAOPOAbI, KUCIOPOI- U
a30TcoJIepKalllie COCIUHEHUs, OMOJOTWYECKU AaKTHUBHBIC BellecTBa (YIJIEBOJIBI,
KUPBI, OCJIKH), MOHOMEp, IMOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIC
COCOVMHEHUS, KPUCTAUIMYECKas  pEelleTKa, TUIIbl  XMUMUYECKHX  peakiui
(OKHCIUTENbHO-BOCCTAHOBUTEINIbHBIC, DK30-U JHAOTEPMHUYECKUE, PEAKIIUU HOHHOTO
oOMeHa),  pacTBOp,  JJEKTPOJUTBHI,  HEDJIEKTPOJIMUTHI,  AJIEKTPOJUTHUECKAS
JUACCOLIMALINS, OKHCIIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMHUYECKOW PEaKLUH,
XMMHUYECKOE PABHOBECHUE), TEOPUM M 3aKOHBI (TEOpUSI XHMHUYECKOrO CTPOCHHS
opraHnueckux  BemectB  A.M.  byrtnepoBa, Teopus  3IEKTPOIUTUUYECKOU
Jqvccouuanuu, nepuoandecknii 3akon .M. MenaeneeBa, 3aKOH COXpaHEHHSI MACChI),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XUMHUHU, (AKTOJIOTUYECKHUE CBEICHUS O
CBOMCTBax, COCTaBe, IOJy4YeHHH U OE30MaCHOM UCIOJIb30BAHUU BAXKHEHIIINX
HEOPTaHUYECKUX M OPTaHUYECKUX BEIIECTB B OBITY U MPAKTHUYECKON NIESITEIHLHOCTH
YEJI0BEKa;

— 0 XMMHYECKON COCTABIISAIOIIECH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIU
XUMUM B TIO3HAHUM SIBJICHUU MPUPOIBI, B (DOPMUPOBAHUM MBIILICHUS U KYJIbTYPhI
JUYHOCTH, €€ (PYHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOU JUIsi PEIICHUS
MPAaKTUYECKUX 3aJad W OKOJOTHMYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEJE;

B pesynbpTare ocBOEHUS TUCHUIUIMHBI O0YYaIOIIUICS JOJDKEH YMETh:

— CcaMoCTOsITeNhbHO  (OpMYyIHMpPOBaTH W aKTyaJU3UpOBaTh  MPoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

— BBISIBIIATh XAapaKTEpPHbIC MNPU3HAKKM W B3aMMOCBA3b HW3YUYECHHBIX ITOHSTHUH,
NPUMEHATh COOTBETCTBYIOIIWE TIOHATHS MPU ONHCAHUM CTPOCHHSI W CBOWMCTB
HEOPraHMYECKUX W OPraHUYECKHWX BEIIECTB W MX MPEBPALLCHUMN; BbBIABIATH
B3aUMOCBSI3b XWMHUYECKUX 3HAHUWA C TOHATUSMM W MPEACTABICHUSMHU APYTHUX
€CTECTBEHHOHAYYHBIX IIPEAMETOB;



— HCINOJB30BaTh HAMMEHOBAHUSA XMMHYECKUX COCIUHEHHW MEXIYHApOIHOTO
COI03a TEOPETUYECKON U NMPUKIATHON XMMHUHU U TPUBHUAIbHBIE HA3BaHUS BAKHEHIINX
BEIIECTB (ITUJICH, alleTUJICH, TIMLIEPHH, (PeHO, popMaNbIerul, yKCyCHas KUCIOTa,
[VIALAH, YTapHBIM ra3, YIJIEKHACIbIM ra3, aMMHakK, rauieHas HM3BECTb, HeralleHas
U3BECThb, MHUTHEBAs COAA U JIPYTHX), COCTABIATH (OPMYIJbI HEOPTaHMYECKUX U
OpPraHUYECKUX BELIECTB, YPaBHEHUS XMUMHUYECKHX pEakUui, OOBSACHATh UX CMBICI;
NOATBEPKIATh XAPAKTEPHbIE XMMHUYECKHE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMHU
AKCIIEPUMEHTAMH U 3alUCSIMU YPABHEHUI XUMHUYECKUX PEAKLIN;

— YCTaHaBIMBATh  NPHUHAMICKHOCTb  M3YYCHHBIX  HEOPraHWYECKUX U
OpraHUYECKUX BEIIECTB K ONpPEIEICHHBIM KJaccaM M TPYIIAM COEIWHECHHH,
XapaKTEpHU30BaTh UX COCTAB U BAKHEWILIME CBOKCTBA; ONPEEIATh BUIBI XUMUYECKUX
CBsA3e  (KOBaJe€HTHas,  HWOHHAasA,  METAJUIMYECKas,  BOAOPOJHAs),  THUIIbI
KPUCTAJUIMUECKUX PELIETOK BELECTB; KIAaCCU(PUIMPOBATh XUMUUECKHUE PEaKIUU;

— MPOBOAMTH PACUETHI O XUMHYECKUM (POpMYJIaM U YPABHEHHSIM XUMUYECKUX
peaklMii ¢ UCMOJIb30BAHUEM (DU3UUYECKUX BEJIMYMH, XapaKTEPU3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBL: Macchl, oObeMa (HOpMalbHbIE YCJIOBHS) Ta30B,
KOJIMYECTBA BEILECTBA; UCIOIb30BATh CHCTEMHbBIE XUMUYECKUE 3HAHUS JJISI IPUHATHS
pELICHUII B KOHKPETHBIX XU3HEHHBIX CUTYalMSIX, CBSA3AHHBIX C BEIIECTBAMM U HX
IPUMEHEHUEM

— IUIAHUPOBaTh M BBINOJHATh XUMUYECKUN HKCIEPUMEHT (IIPEBpAICHUS
OpraHUYEeCKUX BEUIECTB IPU HArpe€BaHHUU, MOJIYYEHUE HTHIEHA U H3YyYEHUE €ro
CBOMCTB, KAUECTBEHHbIC PEAKLUMM Ha aJbJCTHJbI, KpaxMall, YKCYCHYIO KHUCIOTY;
JeHaTypauus O€JIKOB IpU HArpeBaHHM, LIBETHbIE pEaKUHMH OEJIKOB; IPOBOIUTH
peakuuu MOHHOrO0 OOMEHa, OMNPENENATh CPEeLy BOJHBIX PACTBOPOB, KAau€CTBEHHBIE
peakuuu Ha cyinbdar-, KapOOHAT- U XJIOPHUA-aHUOHBI, HA KATHOH aMMOHMS; pellaTh
JKCIIEpUMEHTaNbHble 3a7aun 1o TemaM «Mertamieyy u  «Hemeramne») B
COOTBETCTBHUH C MpaBUWJIAMHU TEXHUKH 0€30IaCHOCTU IpU OOpallleHUU C BEIIeCTBAMU
U J1a00paTOpHBIM OOOpYIOBAaHUEM; MPEICTABIATh PE3YyIbTaTbl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOUIUMX pEaKUUid MU
(opMyIHUpOBATH BBIBOJIbI HA OCHOBE 3THX PE3YJIbTaTOB;

— AHAIM3UPOBATH XHMMHUYECKYI0 HH(OpPMALMIO, TOJY4YaeMyl0 H3 pPa3HbIX
HMCTOYHUKOB (CpelICTB MaccoBoM nH(popmaiiuu, cetb UHTEpHET U IpyTue);

— BJIAJIETh OCHOBHBIMU METOJAMH HAay4YHOI'O MO3HAHUS BEIIECTB U XUMUYECKUX
ABJIeHUH (HaOII0ieHe, U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIUPOBAHHE);

— co0noAaTh MpaBUiia dKOJOTHUYECKH LEJIECO00Pa3HOro MOBEACHUS B OBITY U
TPYJOBOM JAESATENIBHOCTH B IIEJISIX COXPAHEHMSI CBOETO 3/I0POBbS UM OKPY)KaIOIIEeH
MPUPOJHOM CpENbl; YUYUTHIBATh OINACHOCTh BO3ACHCTBUS Ha JKUBBIE OPIaHU3MBI
OMpeJeIeHHbIX BEUIECTB, MOHMMAs CMBICI MOKa3aTens MpenesbHON IOMmyCTUMOM
KOHLIEHTpaI1H.

1.4, KontuyecTBO 4acoB Ha  OCBOEHHE TPOrpaMMbl  JTHCHUIIHHBI
MaxkcumanbHON ydeOHOM Harpy3ku oOyuaromierocss — 72 daca, B TOM YHCIE:
00s3aTeNbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaronierocst 72 yaca.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCHUIJIAHBI

2.1. O0beM yueOHOM TMCHMILUIMHBI M BUIbI y4e0HO0# padoThl

Bup yueOHol padoThI Obnem
4acoB

O0bem 00pazoBaTeIbHON MPOTPAMMBI 72

B TOM YHCIIE:

TEOPETUUECKOE O0yUeHUE 52

MPAKTUIECKUEC 3aHSTH, B TOM YUCie B hOpME MPAKTUUECKON 20

IIOITOTOBKH

caMOCTOsITeNIbHAs paboTa 0

KOHCYJIbTaIlN! 0

MPOMEKyTOUHas aTTecTalus B hopme mudpepeHnnpoBaHHOTO 3a4eTa




2.2. TemaTH4YeCKHUii VIAH U co/iep:KaHue Y4eOHO TUCHMTITHHBI « XUMMS»

HaumenoBanmue pasgeiion Copepxxanue yueOHOro MaTepuaJa, 1adoparopanie padorsi u | O0bém B Kopasl Yu4eOHo-
U TeM NpPaKTHYeCKHUe 3aHATHS, CAMOCTOSITeIbHAsA padoTa yacax KOMIIEeTeHIUi, | MeToaHYecKoe
00y4yaIuXxcs, KypcoBasi padora (IIpoekT) ¢popmupoBanuio | odecnevyeHue
KOTOPBIX
crnocodcTByer
3J1eMeHT
NporpaMmbl
1 2 3 4 5
Pa3nen 1. TeopeTnueckue 24
OCHOBBI XMMHH
Tema 1.1. Conep:xanue yueOHOro MaTepuasa 4 OK 01 1
OcHOBHbIE XUMHYecKHe | XUMHUYECKMH  31eMeHT. AToM. Snpo  atoma,  H30TOIBIL.
MOHATHSA H 3aKOHBI, OnexkTpoHHas 000J104Ka. DHEPreTU4ecKHe YPOBHHU, IMOJYPOBHHU.
CTpOEHHE ATOMOB ATomHBIE opOuTamu, S-, pP-, d- osaemeHTBl. OCOOCHHOCTH
XHMHYECKHX )JIeMeHTOB | PAcIlpelesieHUs] 3JEKTPOHOB MO OpOMTAIsIM B aTOMax 3JE€MEHTOB
HEPBBIX YETHIPEX MEPUOIO0B. DIEKTPOHHAS KOH(DUTYpaIlUsl aTOMOB.
OCHOBHBIC XUMHUYECKHE 3aKOHBI
IIpakTHyeckoe 3aHsATHE 2 1
«OCHOBHBIE KOJMYECTBEHHBbIE 3aKOHbl B XHMHHU M pacueTbl IO
YPaBHEHHSIM XHMUYECKHUX PEaKIUil».
OTHOCHUTENbHBIE aTOMHas M MOJIEKYJsipHas Maccel. MonsipHas
Mmacca. KonmuuectBo BemiectBa. MaccoBasi 10y BELECTBA. 3aKOH
ABoraznpo. MomnsipHblif 00beM ra3oB. OTHOCHUTENbHAs IMJIOTHOCTb
razoB. Pacdersl 1O ypaBHEHMSAM XHMHUYECKMX pPEAKLIUNA C
UCIIOJIb30BAaHUEM MAaCCOBOM JIOJH BEIIECTBa, 00beMa (HOpMaJIbHbIE
YCIJIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. IIpakTH4eckoe 3aHsATHE 2 OK 01 1
IMepuoanyeckmii 3axkoH | «V3yueHre NepUOANYECKUX 3aKOHOMEPHOCTEN M MX B3aHMMOCBSA3H OK 02
Ilepuoanyeckasi cucreMa | CO CTPOCHHEM aTOMOBY.
XHMHYEeCKHX 21eMeHTOB [l. | [Tepuonuueckas cucrema  XuMudeckux  siaemenTos  JIM.
W. Menjeneesa, ux cBsi3b € | Menpeneera. CBsi3h MePHOIMUECKOTO 3aKOHA M Ileproaudeckoii
COBPEMEHHOM TCOPUEN | cpereymp  XMMUYECKMX DJIEMEHTOB C  COBPEMEHHOH —Teopueii
CTPOCHHS ATOMOB CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHs  CBOMCTB
XUMHUYECKHX 3JIEMEHTOB, 00pa3yeMbIX MMH HPOCTBIX U CIOXKHBIX
BEIIECTB MO TrpynnaMm u nepuoaam llepuognyeckoil CHUCTEMBI.
3HayeHUE TMEPHOAMYECKOI0 3aKOHa M CHCTEMbl XHMHYECKUX
aneMmeHToB /.M. MenneneeBa B pa3BUTUH HAYKHU.
Tema 1.3. Conep:xanue y4eOHOro MaTepuasa 2 OK 01 1




CTtpoeHue BelecTBa
U MPUPOIA XUMHYECKOI
cBsi3u. MHOroo0pasue
BelleCTB

Crpoenue BemiecTBa. XHMHYECKash CBsi3b. Buabl XHUMHUECKOM
CBA3M  (KOBaJIGHTHAsi HEMNOJIsipHasT W  TOJspHas, HMOHHAf,
MeTajuinyeckas).  MexaHu3Mmbl ~ 00pa3oBaHUSI  KOBAJCHTHOM
XUMHUYECKOH CBs3U  (OOMEHHBIW H  JIOHOPHO-aKIIETITOPHBIN).
Bonopoanast cBs3b. BaneHTHOCTb. DIEKTPOOTPULATEIBHOCTD.
Crenenp okucienusi. MIoHbl: KATHOHBI M AHUOHBI

Tema 1.4.
Knaccupuxanus,
W HOMEHKJIaTypa
HEOPraHu4vecKHX BellecTB

ConeprxaHue yueOHOro MaTepuasia

Knaccugukamuss HeopraHmdeckux  BemiecTB. HomeHkiaTypa
HEOPTraHMYECKUX BEHIECTB (OKCHIIBI, THIPOKCHUIBI, KHCIIOTHI, COJIN).
BemectBa  MOJIGKYIISIDHOTO Y HEMOJIEKYJSIPHOTO  CTPOCHHUSI.
ArperaTHble COCTOsIHUS BemecTBa. Kpucrammmieckue u amopdHbie
BElleCTBA. 3aKOH TOCTOSIHCTBA COCTaBa BelIeCTBA. Wb
KPUCTAIMYECKUX PEHICTOK (aTOMHAs, MOJIEKYJISIpHAsi, HOHHAs,
MeTajuIMueckasi). 3aBHUCHUMOCTh CBOMCTBA BEIIECTB OT THIIA
KPUCTAJUTMICCKOM PEIIETKU

IIpakTH4yeckoe 3aHATHE

«HomeHkaTypa HEOpraHUYECKUX BELIECTBY.

Pemenne  mpakTMueckMX — 3aJaHUMM MO KJIAcCH(UKAIIWH,
HOMEHKJIaType U XHUMHUYECKUM GopMylaM HEOPraHMYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB (yrapHbIil Ta3, YIJIEKUCHBIA Tras,
aMMMaK, TalleHas M3BeCTb, HeralleHas M3BEeCThb, IUThEBas cola U
IpyTHX): Ha3BaHus BemlecTB mo MexayHaponHoit (MIOITAK) wnu
TPUBUAJILHOM  HOMEHKJIAType ¥  COCTaBjieHUE  (OpMyIIbI
XUMHUYECKHUX BEIECTB, ONPEICICHUE MPUHAMIECHKHOCTH K Kiaccy.
[Touck wHboOpManMKu 1O  HA3BaHWUSIM, HJEHTHPUKATOpAM,
CTPYKTYpHBIM (opMynaM. AHaIW3 XUMHUYECKON wuHpopmanuu,
MOJIyyaeMOM U3 pa3HbIX HCTOYHUKOB (CpPEICTB MaccOBOM
uH(popMalnu, cetb UHTEpHET U Apyrue)

OK 01
OK 02

1,3

Tema 1.5.
Tunbl XuMHYEeCKHUX peaxkiuii

Conep:xanue y4eOHOro MaTepuasa

Xumuyeckas peakuus. Krnaccupukanus XUMHUECKHUX peakUuid B
HEOPraHMYECKOM M OpPraHMYECKON XUMHUHU. 3aKOHBl COXpPaHEHUs
MacChl BEIIECTBA, COXPAHEHMS U IIPEBpALICHUS DJHEPIUM IIPU
XUMHYECKHX  peakuusax.  OKHCINTEIbHO-BOCCTAHOBUTEIIBHbBIE
peakuuu  (ypaBHEHHUS  OKHCIIEHUS-BOCCTAHOBJICHUS, CTEIEHb
OKHCIICHUSI, OKHUCIMTEIb M BOCCTAHOBUTEIb, OKHUCIHUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIUU B MPUPOJE, IPOU3BOJACTBEHHBIX
HpoIeccax U KU3HEACSTEIFHOCTH OPraHH3MOB)

OK 01

Tema 1.6.
CropocTh XMUMHYECKHX
peakumii. XuMHYeCKoOe

paBHOBecHe

Conep:xanue y4eOHOro MaTepuasa

CKOpOCTh pEaklliu, €€ 3aBUCHUMOCTh OT pa3IHYHBIX (HAKTOPOB:
MPHUPOJBI PEArUPYIONINX BEIIECTB, KOHIEHTPAIMU PEarupyromux
BEIIIECTB, TEMIIEPATyphl M IUIONIATU PEAKIMOHHOW TOBEPXHOCTH.
TeroBbie (D QexThl  XUMUYECKHX  pEakiui: 9K30- |

OK 01
OK 02




SHAOTEpMUYECKUE peakiuu. OOpaTUMble peakiuu. XUMHYECKOe
paBHOBecue. DakTOpbI, BIUSIOIIUME HA COCTOSHUE XHUMHYECKOIO
paBHOBecUs (KOHIICHTpALIUSI PEareHTOB WM MPOAYKTOB PEaKIIHUH,
nasieHue, remneparypa). [lpunamun Jle [latense

IIpakTHyeckoe 3aHsiTHE

«BnusHue paznuuHbIX (PAKTOPOB HA CKOPOCTh XHMMHUYECKOM
peaxKum.

PemeHne mnpakTMKO-OPUEHTUPOBAHHBIX 33JaHU HA  aHAIU3
(GakTOpOB, BIMAIONMX HA HW3MEHEHHE CKOPOCTH XHUMHUYECKOU
peakuuu. 3aBUCHMOCTb CKOPOCTH XHMHUYECKON peakuuu OT
IPUCYTCTBUS KaTajau3aTopa Ha MpUMEpEe pa3ioXKeHHUs NEepoKcHaa
BOZIOPO/IAa C MOMOUIBIO TUOKCHJA MapraHiia U Kartanasbl. Pemenue
[IPAKTUKO-OPUEHTUPOBAHHBIX 33JaHUI Ha MPUMEHEHHE IPHUHIINIIA
Jle-llaTtenbe  fuist  HAXOXKIAEHUS  HANPABICHUS  CMEIICHMS
PaBHOBECHS] XUMUYECKOM peakliuy U aHaiu3 (PaKTOpOB, BIUSIOLINX
Ha CMEUICHUE XMMUYECKOTO PABHOBECUS

Tema 1.7.
PactBOpBI, TEOpHUS
JIEKTPOJIUTHYECKOM
AMCCOUMALMM U MOHHBIN
o0MeH

Conep:xxanue y4eOHOro MaTepuasa

PactBopbl. Buubl pacTBOpOB 1O CONEPKAHHIO PACTBOPEHHOTO
BemecTBa. PactBopumocth. [loHSTHE O AMCIEPCHBIX CHUCTEMaX.
VcTuHHBIE U KOJUIOMIHBIE PacTBOPBL. MaccoBast 10JIsl BEILECTBa B
pactBope. Ilonstue o BomoponHom mnokasarene (pH) pactBopa.
OnexkTponuTnueckass — aucconuanus. CunbHble U ciadOble
DIIEKTPOJIMTHI, HEIJIEKTPOIUTHI. Peakiinu HOHHOTO 0OMeHa

OK 01
OK 02
OK 04
OK 07

Paznen 2. Heoprannueckasi
XHUMHA

10

Tema 2.1.
Pu3NKO-XUMHYECKHE
CBOICTBA HEOPTAaHMYECKHUX
BellleCTB

Conep:xxanue y4eOHOro MaTepuasa

Meramnbl. [lonoxenne wmeramwioB B Ilepuonnueckon cucreme
XUMUYECKUX dJIeMeHTOB. OCOOEHHOCTH CTPOEHHUS JJICKTPOHHBIX
oboouek aromoB MertamioB. OOmme Qu3uveckre CBONCTBa
MetauioB.  CriaBpl  METaUIOB.  ODJEKTPOXUMHUYECKHM  Psif
HalpsDKEHUM  METaJUIOB. XMMHMYECKHE CBOMCTBA BaKHEMIIMX
METaJUIOB (HATPUM, Kajduil, KaJbIMi, MarHui, aJlfOMUHUHN, [HUHK,
XpoM, IKele3o, MeAb) M HX coenuHeHui. OOmme Ccrnocoob!
noyrydeHusi MeTajuioB. [IpuMeHnenrne MeTauioB B OBITY U TEXHUKE

Conep:xanue yueOHOro MaTepuasa

Hemeramnbl. Ilonoxenne nemeraiwioB B Ilepuoandeckon cucreme
xuMu4yeckux anemeHToB JI.M. MenneneeBa UM 0COOEHHOCTH
CTpoeHUs  aToMoOB.  @DU3MYECKHE  CBOICTBA  HEMETAJLIOB.
AmoTponusi HEMeTaJuIoB (Ha MpuMepe Kuciopoa, cepsl, pochopa
u yraepoja). XMMHUYECKUE CBOMCTBA M NMPUMEHEHUE Ba)KHEUIIHX
HEMETAJUIOB (TAJIOTEHOB, Cepbl, a30Ta, Qocdopa, yraepoma u

OK 01
OK 02
OK 04




KpPEMHHs]) U HMX COCIUHEHHH (OKCHUIOB, KHCIOPOJCOACPHKAIIMX
KHCJIOT, BOJOPOAHBIX coeauHeHui). [IpuMeHeHHne BaKHEHUITUX
HEMETAJIOB U UX COCIUHEHUN

Conep:kanue yueOHOro MmatepuaJja

XUMHUYECKUE CBOMCTBA OCHOBHBIX KIIACCOB HEOPraHUYECKUX
BEIIECTB (OKCHAOB, THAPOKCHUIIOB, KHCIOT, COJEH W 1p.).
I'eHernueckas CBA3b HEOPraHWYECKUX BEILIECTB, IMPUHAJIEKAIIUX
K pa3IM4YHBIM KjaccaMm. 3aKOHOMEPHOCTH B WU3MEHEHHHM CBOMCTB
MPOCTBIX BEUIECTB, BOJOPOJHBIX COCAMHEHUM, BBICIIUX OKCHUJIOB U
TUJIPOKCHJIOB

Pasnen 3. Teopernueckue
OCHOBBI OPraHMYeCcKOM
XUMUH

Tema 3.1.
Kuaacenpukanus, crpoenue
U HOMEHKJIaTypa
OpPraHu4ecKux BelecTB

Conep:xanue yueOHOro MaTepuasa

[Ipenmer opranuueckoil XMMuUU: €€ BO3HUKHOBEHHE, pa3BUTHE U
3HA4YeHUE B IOJIyYEHHM HOBBIX BELIECTB U MaTepuanoB. Teopus
CTpO€HHMsl oOpranuyeckux coenuHeHudd A.M. bytneposa, eé
OCHOBHbIE MOJOXKeHUA. CTpyKTypHbIE (DOPMYJIBI OpPraHUYECKUX
BeniecTB. ['omosnorusi, wu3zomepus. XuUMHUYECKas CBs3b B
OpPraHMYECKUX COCIUHEHUSAX: KPAaTHBIE CBS3H, G- U TT-CBSI3U.
[IpencraBnenne o KiIacCU(PUKALUKM OPraHUYECKUX BEIIECTB.
HomMmeHknaTtypa opraHM4ecKkux COEIMHEHHMH (cucTemaThyeckas) U
TPUBUAIbHbIE Ha3BaHUS BAXKHEHIIMX IMpEICTaBUTENEH KJIacCcoB
OpPraHMYECKUX BEIECTB

IIpakTHyeckoe 3aHsATHE

«HoMeHkmaTypa opraHu4ecKux BEIIECTBY.

OznakomieHne ¢ oOpa3llaMd  OpPraHMYECKUX  BEIIECTB U
MaTepuajlaMiM Ha HMX OCHOBE, MOJICTUPOBAHUE  MOJEKYI
OpraHUYECKUX BEIECTB, HaOIoIeHNe u ONKCaHUe
JIEMOHCTPAIIMOHHBIX OMBITOB IO TPEBPANICHUIO OPTraHUYECKUX
BEIIECTB MPH HarpeBaHuu (IUIaBJICHUE, OOYTIIMBaHUE W TOPECHHE).
CocraBiieHHe TMOJHBIX W COKPAIICHHBIX CTPYKTYPHBIX (QOpMys
OPTraHMYECKUX BEIECTB OTACJIbHBIX KJIACCOB, HCIHOJb3Ys HX
Ha3BaHUS IO CHUCTEMATHYECKOM M TPUBHAIBHOW HOMEHKIAType
(oTUIEH, aleTWeH, TIHUIEepUH, (eHoMN, GopManbIerha, YKCyCHas
KHCJIOTa, TJIMIKH). PacdeTsl mpocTeieit popmMyibl OpraHndecKou
MOJIEKYJIbI, HICXOJISl K3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

Pasznea 4. YrieBoaopoanbl

Tema 4.1.
YriaeBoaopoasbl u ux

Conep:xanue y4eOHOro MaTepuasa
[IpenenbHble  YIIIEBOMOPOALI (QJIKaHBI): COCTaB W CTPOCHHE,
TOMOJIOTHYECKUM psifl. MeTraH W D3TaH: COCTaB, CTPOECHHE,

OK 01
OK 02




NPUPOAHBIC HCTOYHUKHU

duznyecKue W XUMHYECKHE CBOWCTBA (pEaKIMH 3aMEIICHUS H
TOpPEHHUs), MOJIyYEHUE U IPUMEHEHHE.

Conep:xanue yueOHOro MaTepuasa

HenpenenbHbie yriaeBoAopoab! (aIKEHBI, aKaIUEHbI, aTKUHBI).
AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJOTHYECKUU psii. DTWIEH U
MPONMHWJICH: COCTaB, CTpOeHWEe, (U3HYECKHE ¢ XUMHUYECKHE
CBOMCTBa (peakiuu TUAPUPOBAHUS, rajJjoreHupOBaHMUS,
TUApPATALMA, OKUCICHUS | TOJIMMEPH3allii) TMOJydyeHue |
MpUMEHEHUE.

Ankanuensl: OyrtamueH-1,3 u wmetmnOyraaues-1,3, XuMudeckoe
CTpOCHHE, CBOMCTBA (peaKIys MOJTUMEPH3AIUK), IPUMECHEHHE (JUIst
CUHTE3a IMPUPOTHOTO U CHHTETHUECKOTO KayuyKa U PE3HHBI).
AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJOTUYECKUM PS/I.
AlIeTHJICH: COCTaB, XHMHYECKOE CTpOCHHE, (U3HYECKUE |
XUMHYECKHE CBOMCTBa (peaxuuu TUAPUPOBAHUSA,
TaJIOTEHUPOBAHUS,  TUApPATAllMd  TOPEHHs), TMOJIyueHHue U
npuMeHeHHe (MCTOYHHMK BBICOKOTEMIIEPATYPHOTO ILIAMEHU IS
CBapKH U PE3KH METAJLIOB)

Conep:xxanue yueGHOro MaTepuasa

Apomaruueckue YriaeBoaopojabl (apeHsl). beHzon u  ToIyo:
COCTaB, CTpOCHHE, (PU3MUYECKHNE U XUMUYECKHE CBOMCTBA (peaKuu
raJIoreHUPOBAaHUS M HUTPOBAHUS), TOJIY4YEHHUE U TPUMEHEHHE.
TOKCHYHOCTH apeHOB (BIUSHHE OCH30JIa HA OPraHU3M YEJIOBEKa).
I'eneTnyeckas cBsI3b MEXKIY YIVIEBOIAOPOJAMH, NMPUHAMIEKALUMHI
K pa3JIM4YHbIM KJIaccaM.

[Ipupoanble HMCTOYHMKM yriaeBomoponos. Ilpupoansii raz u
nonyTHble HeTsAHbIE ra3bl. HedTh u e€ npoucxoxaenue. CrnocoObl
nepepaboTKH  He(TU: TeperoHka, KPEeKUHI (TepMHUYECKHil,
KaTtajauThuueckuit), nuponu3. IlpoaykTel mepepaboTku HedTH, HUX
IPUMEHEHNE B IIPOMBIIIJIEHHOCTH
U B ObITy. KaMeHHBIH yTosib U MPOAYKTHI €ro nepepadoTKu

OK 04

Paszgea S.
Kucaoponocoaep:xamue
OpPraHuYecKne coeIMHEeHUs

14

Tema 5.1.
Cnuptbl. ®eHoua

Conep:kanue yueOHOro MmarepuaJja

[IpenenbHble  OJHOATOMHBIC CHOUPTHI  (METAHON ©  ATAHON):
cTpoeHne, (U3UYECKHEe M XUMHUYECKHE CBOWCTBA (pEakIuu C
AKTUBHBIMM  METaJUlaMH,  TaJOT€HOBOJOpPOJAMH,  TOPEHHE),
npuMeHeHrne. BonopoaHsle CBA3M MEXAY MOJIEKYJaMU CIHPTOB.
DU3MONOTNYECKOE JEMCTBUE METAHOJA M ATAHOJIA HAa OpPraHu3M

OK 01
OK 07




YeJI0BeKa.
MHOroaToOMHbIC CIIUPTHI (ITHUICHTJIMKOJb U TIUICPUH): CTPOCHHUE,
dusnueckue W XMMHYECKHE CBOiicTBa (B3aMMOJECHCTBHE CO
MESJIOYHBIMHA METallIaMU, KaueCTBCHHas pCaKknusd Ha
MHOTOaTOMHBIC ~ CIHUPThI). Du3nogoruyeckoe JeiicTBUE Ha
OpraHu3M 4YCJIOBCKaA. HpI/IMeHeHI/Ie TIMIepruHa U OTUJICHIJINKOJIA.
®enon. CrpoeHHe MOJEKY/bl, (U3MYECKHE H XUMHYCCKHE
cBoiictBa (penoma. TokcuuHOCTh (PeHONA, €ro (U3HOIOTHUECKOE
JICWCTBHE HA OpraHu3M 4venoBeka. [IpuMenenue deHosa

Tema 5.2.
Anbaeruasl.
KapGonoBble KMCJIOTBI.
Caoxuble 3¢upsbl

Coaep:xxanue yueOHOro MaTepuasa

Anpreruapl U KeTOHBI ((OopManbIeTH/, aleTalbIern]], aleToH):
CTpoeHue, (u3nueckue M XHMMHUYECKHE CBOWCTBA (peakuuu
OKUCJIEHHS U  BOCCTAHOBJICHMS, KAUECTBEHHBIE  PEAKIHH),
IIOJIy4YEHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE Npe/ieNibHbIE KApOOHOBBIE KUCIIOTHI (MypaBbUHAs U
YKCYCHasl KHUCIIOTBI): CTpOE€HHE, (HU3UUYECKUEe M XUMHUYECKHUE
cBoiicTBa (OOIIME CBOWMCTBAa KHUCIOT, PEAKIHs >TepH(HUKAINN),
nojlyueHue U npumMeHeHue. CTeapuHOBas M OJIEMHOBAs KHUCIIOTHI
KaK IPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblila KaK COJIU
BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHbple 3(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT.
I'maponmu3  cnoxHbIX  3¢upoB. Kupbl. ['maponaus  KHUpos.
IIpumeneHune xupoB. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
YriaeBoanl

Conep:xxanue yueOHOro MaTepuasa

VYrneBonapl: cocTaB, KiaacCHU(UKAIUs YIIIEBOJOB (MOHO-, AU- U
nonucaxapuzapl). [7Moko3a —  mOpoCTeWIIMil  MOHOCaxapu:
OCOOCHHOCTH CTPOEHHUSI MOJIEKYJbl, (U3NYECKUE U XHUMUYECKUE
CBOMCTBa TJIIOKO3BI (B3amMoneiictBue ¢ ruppokcuaom menu (l1),
OKHCJICHHE aMMHAuHbIM pacTBOpoM okcuma cepeopa  (I),
BOCCTaHOBJICHHE, OpOKE€HHE TJIIOKO3bl), HAXOXJAECHUE B INPHUPOJIE,
pUMEHEeHHE TITIOKO3BI, Onosornveckas poiib B
KHU3HEIEATEIbHOCTH opranu3ma uenoBeka. @otocunres. @pykrosa
KaK U30Mep TIIIOKO3bI.

Caxapo3a — TpenCTaBUTENb IUCAXapHUIOB, THUAPOIU3 CaXapO3bl,
HaXO0X/IEHUE B IPUPOJIE U IPUMEHEHHE.

[Momucaxapuapl: Kpaxmal ¥ [EUI0NI03a KaK  TMPUPOJTHBIC
nonuMepsl. CTpoeHHe Kpaxmajia U IeJUTI0NIO03bl, (u3nueckue u
XUMHUYECKHE CBOWCTBA Kpaxmana (THAPOJIA3, KadeCTBEHHAas
pEaKIHs C HOJIOM)

OK 01
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Tema 5.4.
POu3NKo-XUMHYECKHE
CBOMCTBA
KHCJI0POI0COIePKAIIMNX
OpPraHuYecKUuX COeMHEHU

IIpakTHyeckoe 3aHsATHE

«HomeHnknatypa KHCJIOPOI0COEPIKALINX
COCIMHEHUI».

TpuBnanbHass M MeXIyHapoAHas HOMEHKJIATypa, XHUMHYECKHE
CBOWCTBA, CIIOCOOBI MOyUYEHHs CIUPTOB U (PEHOJIOB, KApOOHOBBIX
KHUCIOT U 3(QHUPOB, AIbAECTUAOB U KETOHOB. COCTaBIEHHE CXEM
peaKum”I (B TOM YuCJC 10 IpCAJIOKCHHBIM OeIIo4YKamM
IpPEBpalliCHUH),  XapaKTepU3YIOIIMX  XUMHMUYECKHE  CBOICTBa
KHCJIOPOJIOCOCPIKALINX OPTaHUYECKUX COCTUHEHUI

OPraHu4YCCKUuX

IIpakTH4yeckoe 3aHATHE

«Xumuueckue W (U3MYECKUe CBOWCTBA KHUCIOPOIOCOACPKAIIUX
OpPTaHUYECKUX COCTUHECHUSY.

[IpoBenenue, HaOMOIEHWE U OMHCAHHE JIEMOHCTPALIMOHHBIX
OTIBITOB: TOPEHHE CIHUPTOB, KAUECTBEHHBIE PEAKIIUU OJHOATOMHBIX
cnupToB (okucieHue 3taHoia okcugoM Meau (1)), MHOroaToMHBIX
cnUpTOB (B3auMoeicTBue rmiepuna ¢ ruapokcuaom meau (I1)),
anpIeruioB  (OKHCICHHE aMMHUAYHBIM  pPacTBOPOM  OKCHJA
cepebpa(l) u runpoxcunom meau (1), B3anmoericTBre kpaxmaa ¢
MOJIOM), U3YYEHHUE CBOICTB pacTBOpa YKCYCHOM KHCIIOTBI

OK 01
OK 02
OK 04

Pasnen 6. AzoTcoaepkamme
OpPraHuYecKne coeIMHEeHUs

Tema 6.1.
AMMWHBI.
AMHMHOKHCJIOTBI.
benku

Conep:xxanue yueOHOro MaTepuasa

AMUHBI: METHWJIIAMHUH — TPOCTEHIINH MpEeICTaBUTENb AMUHOB:
COCTaB, XHUMHYECKOE CTPOCHHE, (HU3MUECKHe W XHUMHUYECKHE
CBOWCTBA, HAX0XKJIEHHE B IPUPOJIE.

AMUHOKHCIOTBl Kak aM(OTEpHbIE OPraHUYECKHUE COCAMHEHUS.
dusnuecKkue U XMMHUYECKHUE CBOMCTBA aMHUHOKHUCIIOT (Ha MpUMepe
rimiHa). bronornyeckoe 3HaueHNEe aMUHOKUACIIOT. [lenTr bl
benku kak mnpuponHble mnonuMmepsl. llepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPYKTypa OeiakoB. XUMHUYECKHE CBOMCTBAa OEIKOB:
THJIPOJIN3, JeHATypalus, KaUeCTBEHHbIE peakIMy Ha OeNKH

IIpakTHyeckoe 3anHsiTHE

«CBoiiCTBa a30TOCOAEPIKAINX OPraHUUECKUX COSAUHEHUI.
®dusnyeckue W XUMHUYECKHE CBOWCTBA aMHUHOB (pEakmu C
KHCJIOTaMU M TOPEHHS) U aMMHOKHCIOT (Ha MpUMEpPE TIIUIMHA).
HaOnronenne u  omMcaHue  JAEMOHCTPALMOHHBIX  OIBITOB:
JIeHaTypanus OeJIKOB MPU HarpeBaHUH, IBETHBIE PEaKIMK OeTKOB

OK 01
OK 02
OK 04

Pazgea 7.
BbicokomosieRyIsipHbIE
CcOoeIMHEeHUs




Tema 7.1. IIpakTu4yeckoe 3aHsATHE OK 01
IL1acTmaccsl. «CuHTte3, aHamu3 U KiIaccUUKalUi BBICOKOMOJIECKYISPHBIX OK 02
Kayuyku. Bosiokna COCTMHEHHI OK 04
OCHOBHBIE MOHATHSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHM:
MOHOMED, HOJIMED, CTPYKTYpHOE 3BEHO, CTETIeHb
HNOJMMEpHU3alMM, CpeAHssl MOJIeKyJsipHas Macca. OCHOBHbIE
METOABl ~ CHHTE3a  BBICOKOMOJICKYJSIPHBIX  COCAMHEHUH  —
HOJMMEPHU3aLMsl U OJTUKOHACHCALIMSL.
O3zHakoMieHue ¢ oOpa3lamMM MPUPOAHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IUIaCTMacc, KaydyKoB: IUIacTMacchl (TOJMAITHIIEH,
HOJIUIIPOITIICH, TOTMBHHUIXIOPU]], TIOJUCTHPOI); HATYPAIbHBIA 1
CHUHTETHYECKHEe Kaydyku (OyTaqueHOBBIH, XJIOPONPEHOBBIM U
U30IIPEHOBBIIT); BOJIOKHA (HAaTypalibHbIC (XJIOMOK, IIEPCTh, MIENK),
UCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO03a), CHHTETHYECKHE
(KampoH | JIaBCcaH)
Paspnen 8. Xumus B ObITY M
NMPON3BO/ICTBEHHOM
NAesATeIbHOCTH Ye10BeKa
Tema 8.1. Copepxxanue yueOHOro MaTepuaJjia OK 01
XuMmudeckne Texnojaoruu | 1IpaBuia 3KOJOTMYECKU LEIE€COOOPa3HOrO IMOBEJICHUS B OBITY U OK 02
B IIOBCETHEBHOI TPY/I0BOi JEATETLHOCTH B LEIAX COXPAHEHHsSI CBOETO 3[0POBbS H 85 8‘7‘

U nnpogeccuoHaILHON
AeATEJIbHOCTH YeJI0BeKa

OKpYXarolled MpPUPOAHON Cpelbl, ONAaCHOCTb BO3JEHCTBUSA Ha
JKUBbIE€ OpraHU3Mbl OPraHMYECKHX BEIIECTB OTIEIbHBIX KJIACCOB
(yriaeBozopospsl, CIIUPTHI, beHonsl, XJIOPOPraHU4ECKHE
IPOU3BOJHBIE, QIBJIETHAbl M Jp.), I[OKa3zareiab MpPeaebHO
JIOTTYCTUMON KOHIIEHTPALMHU U €T0 UCII0JIb30BAHNUE.

Ponp xuMum B oOecrieueHUH SKOJIOTMYECKOM, IHEPreTUYecKOr u
NUIIEBOH 0€30MacHOCTH, Pa3BUTUM METUIMHBI, CO3JJaHUH HOBBIX
MaTepuaioB (B 3aBUCUMOCTM OT BHJA MpodeccroHaIbHON
NeSITeIbHOCTH), HOBBIX HMCTOYHUKOB JHEPIuu (aJbTepHATHBHBIC
UCTOYHUKU d3Hepruu). [loHsATHE O HAy4YHBIX METOJaX MO3HAHUS
BEIIECTB W XUMHuUecKuX peakiuil. IlpeacraBnenuss o6 oOmux
HAyYHBIX MPUHIUNAX HPOMBIIUIEHHOTO TOTYYeHHs] Ba)KHEHIINX
BELIECTB (Ha IpUMeEpax MPOU3BOACTBA aMMHAKa, CEPHOM KUCIIOTHI,
METaHoJa).

XuMHUsIT M 3]0pOBbE  YEJOBEKa: IMpaBWja  0OE€30MacHOro
UCIIOJIb30BaHUs JICKAPCTBEHHBIX IPENapaToB, ObITOBOW XUMHUH B
IIOBCETHEBHOM JKU3HU

IIpakTH4yeckoe 3aHATHE




«IIpumMeHEeHHE XUMHUYECKMX BEIIECTB M TEXHOJOTHH C Y4E€TOM
Oynyuiei mpohecCuOHATBHOMN NS TEIIBHOCTH.

Pemenue keiic-3aga4 mo TemaM: MHUUIEBBIE MPOAYKTHI, OCHOBBI
palMOHAIIBHOTO  TNUTaHWs, BAXKHEWIIIME  CTPOUTEIbHBICE U
KOHCTPYKLMOHHBIE MaTepHaIbl, CEIbCKOXO03SICTBEHHOE
MPOU3BOACTBO, KpAacCKH, CTEKJIO, KepaMHUKa, MaTepuabl s
ANEKTPOHUKU, HAHOMATEPHUAJIbl, TEKCTHJIbHBIE BOJIOKHA, HICTOUHHUKHU
SHEpruu, OpraHUYeCKUe n MUHEPAJIbHBIC yao0peHus,
JIEKAPCTBEHHBIE M KOCMETHUYECKHE Ipernaparbl, ObITOBAas XUMHUS,
MaTepUaJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.
3amumra: IlpencraBieHue pe3yiabTaTOB PpEIICHUS KeWc-3a7ad B
dbopMe MUHU-TOKIIAA (IOMyCKaeTCsl UCIIOIb30BaHue rparuuecKux
Y IIPE3EHTAIIMOHHBIX MaTEPUAJIOB)

IIpome:xyTouyHast arTectanus B ¢popme 11 depeHHPOBAHHOIO 3a4eTa

Bcero
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3. YCJOBUS PEAJIM3AILIMA PABOYEM ITPOT' PAMMBbBI

3.1. TpebGoBanuss K MUHUMAJIbHOMY MATEPHATbHO-TeXHUYECKOMY
ol0ecrie4yeHNI0 00y4YeHHUs MO TUCHHILJIMHE
Peanuzamus pabGoueil mporpammbl y4eOHOM AMCHUILIMHBI «XUMUS» TpeOyeT
HaJINYUS y4eOHOTo KaOuHeTa « XUMHUSD).

O6GopynoBanne y4eOHOro KabuHeTa:

MynsTUMEIHIHBIN KoMITIeKC. KommproTep WMeeT AOCTylm B 3IEKTPOHHYIO
MHPOPMAIMOHHO-00Pa30BaTeIbHYI0  Cpeoy  OpraHu3alud, K  DJIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMaM, BBIXOJ B TJ00ambHYI0 ceTh WHTEpHET, OCHaIIeH
JUIICH3UOHHBIM MPOTPaAaMMHBIM 00€CTICYCHHUEM.

Pabouee Mecto mpemomaBartens, pabdouyre MecTa oOygarommxcs (25 wmecr),
KOMIUIEKT y4€OHO-METOIWYECKOM JOKYMEHTaluu,  HaOopbl IMIAapOCTEp>KHEBBIX
MOJIEKYJI, MOJEJIM KPUCTAUIMYECKUX PEHIETOK, KOJUIEKIIMM HPOCTBIX U CIOMXKHBIX
BEIIECTB; KOJUICKIIMM TOPHBIX MOPOJ W MHUHEPAJOB, HHTEPAKTUBHBIC IOCOOUS;
TaOJIMILIBI JEMOHCTPALMOHHBIE.

3.2. UudopmaunonHoe odecrieyeHue 00yueHust

3.2.1 IleyaTHbIE U JIEKTPOHHbIE U3TAHUSA

OcHoBHBbIE y4eOHbIe U3TAHUS
1. Bopucos, A. H., Xumus : yueOnuk / A. H. bopucos, E. C. Octpornsnos, T. b.

boiinora, JI. I1. ApnameBa. — Mocksa : KnoPyc, 2024. — 331 ¢. — ISBN 978-5-406-
11987-7. — URL.: https://book.ru/book/950237

I[OHOJ'IHI/ITGJIBHBIB y‘lﬁﬁHbIe H3JaHUA

2. I'munka, H. JI., O6mas xumus. : yaeoHoe mocoodme / H. JI. I'muaka. — Mocksa :
KnoPyc, 2024. — 749 c. — ISBN 978-5-406-12565-6. — URL.:
https://book.ru/book/951751

3. Jlenucona, O. U., Xumus : yaebnuk / O. U. lenncoBa. — Mockga : KaoPyc, 2023.
— 307 c.— ISBN 978-5-406-11978-5. — URL.: https://book.ru/book/950217

4. Caenko, O. E., Oprannueckast xumus (¢ mpaktukymom) : yueonnk / O. E. Caenko.
— Mocksa : KaoPyc, 2023. — 177 c. — ISBN 978-5-406-11969-3. — URL.:
https://book.ru/book/950154

3.2.2. UnTepHeT pecypchl
5. www.school-collection.edu.ru (Enunast kosuiekiuu mudpoBbIX 00pa30BaTeIbHBIX
pecypcoB).
JJIEKTPOHHO-0MOJIMOTEYHASI CUCTEMA:
6. OBC «Znaniumy»
7. 9bC «PROFo6pa3zoBanue»
8. ObC «Book.ru»



https://book.ru/book/950237
https://book.ru/book/951751
https://book.ru/book/950217
https://book.ru/book/950154
http://www.school-collection.edu.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS ITNCHUITJINHbI

KoHnTposns M OLEHKa pe3yabTaTOB OCBOEHUS JTUCUUILIAHBI OCYIIECTBIISIETCS
MPENOIABATENIEM B MPOLIECCE MPOBEACHUS MPAKTUYECKUX 3aHITUN, TECTUPOBAHUS, a
TaK)K€ BBIMIOJHCHUS OOyYaIOIMIMMUCS WHAWNBUAYATbHBIX 3aJaHHWiA, IPOCKTOB,
HUCCIIEIOBAHUH.

4.1. ®opMBbI M METOIbI KOHTPOJISI U OLIEHKHU Pe3yJibTATOB 00yUYeHHUs

Pe3yabTaThl 00y4yeHus DopMBbI M METObI
(ocBOCHHBIC YMEHUS, YCBOCHHbIC 3HAHMS) KOHTPOJIS U
OLICHKH Pe3yJIbTATOB
00y4eHus

B pe3ynbrare nzydenus yaeOHOM TUCIUTUTUHBI ® UH/IUBUyaJIbHBIC U
«Xumus» oOyJaronmics 10JbKeH 001a1aTh (poHTAJIbHBIE
KOMIIeTeHUMSIMH OIIPOCBHI;

OK 01. BriOuparh cmocobbl pemnienus | ®CaMOIPOBEPKa,
3aj;a4 npodeccCuoHaIbHOU NeATEJbHOCTH | ©B3aHMOIIPOBEpPKa,
INPUMEHUTEIIBHO K Pa3JINYHBIM KOHTEKCTaM. ¢ TCCTUPOBAHUE,

OK 02. Ucnonp30BaTh COBpEMEHHBIE CPEJICTBA | ®IPaKTHYECKas pabora
MOKCKa, aHaJIM3a U UHTEPIpeTalui HHPopMaIluu 1
UH()OPMAITMOHHBIE TEXHOJIOTHUHM JJIS BBITOJHEHUS
3aJ1a4 Mpo(eccrnoHaIbHON 1eATENbHOCTH.

OK 04. DddexTuBHO B3aUMOJEHCTBOBATh U
paboTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 07. ConelicTBOBaTH COXpaHEHHUIO

OKpY>KaroIen Cpesl, pecypcocOepexreHuIo,
OPUMEHATh 3HAaHWA 00 W3MEHEHHWH KJIUMarTa,
TIPUHITUTIBL OepexKIIMBOTO MIPOM3BO/ICTBA,

2 PEeKTUBHO  JEHCTBOBATh B  YPE3BBIYAMHBIX
CUTYaIUsX.




B pe3ynbrare 0CBOCHUS TUCIMIUIMHBI 00YYatOIIANCS
JIOJKEH 3HATh:

- CUCTEMY XUMHUYECKUX 3HaHUH,
KoTopas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATUS  (XMMUYECKMH  BJIEMEHT,  aToM,
JJIGKTpOHHAsE o0oJIouka aroma, S-, -p, d-
AJEKTPOHHBIE OPOUTAIN aTOMOB, MOH, MOJIEKYIa,
BAJICHTHOCTb, 3JEKTPOOTPULATEIBHOCTD,
CTEIIEHb OKHWCIICHHS, XUMUYECKasi CBS3b, MOJIb,
MOJISIpHast Mmacca, MOJISIPHBIM o0BbeM,
YIIAEPOJHBIN cKeneT, (yHKIMOHAIbHAs TpyIia,
paguKai, U30Mepusi, U30MEPbI, TOMOJIOTUYECKHI
psAll, TOMOJIOTH, YTJEBOJIOPOJbI, KHCIOPOA- M
a30TCOJIepKAIINE COCTUHEHUs, OHOJIIOTHYECKH
aKTUBHBIC BellleCTBA (YTIEBOIbI, KUPbI, OCTKH),

— MOHOMEp, TOJIUMEpP, CTPYKTYPHOE
3B€HO,  BBICOKOMOJICKYJISIDHBIE  COEIUHEHUS,
KpUCTAININYECKAs! PEIIECTKA, THUIbl XUMUYECKHUX
peakuuii  (OKUCIUTEIbHO-BOCCTAHOBUTEIBHEIE,
9K30-M DHAOTEPMHUYECKUE, PEAKIMU HOHHOIO
oOMeHa), pactBop, AIEKTPOJIUTHI,
HEAJICKTPOJIUTHI, AIEKTPOIUTHYECKAS
JUCCOIMAIINS, OKHUCIUTEIb, BOCCTAaHOBUTEb,
CKOpPOCTh XMMHUYECKOM peakIuu, XUMHUYECKOE
paBHOBECHE), TEOpPUM U 3aKOHBI (Teopus
XUMUYECKOTO CTPOCHUSI OPTraHUYECKUX BEIIECTB
A.M. byrtnepoBa, Teopus >SIEKTPOIUTUYECKOU
auccolManny, Tnepuoanueckui 3akoH  J[.U.
MeHnneneeBa, 3aKOH  COXpPAaHEHHUsI  Macchl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHH,
(GaKkTOJIOTMYECKHE CBEACHUS O  CBOMCTBaXx,
COCTaBe, MOJYYEHUH u 6e3o0macHOM
UCIIOJIb30BaHUN BAKHEUIINX HEOPraHUYECKHUX U
OpPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOM
NEeATEIbHOCTH YEJIOBEKa;

- 0 XAMHUYECKOUN COCTaBJISFOLIEN
€CTECTBEHHOHAYYHOW KapTHHBI MHUpA, POJIH
XUMUAA B TIO3HAHWM SIBIIGHUM TNPUPOABI, B
dbopMHpPOBAaHNK  MBIIUICHUS W KYJIBTYpPHI
JUYHOCTH, €€ (YHKIMOHATHHOW TPAMOTHOCTH,
HEOOXOAMMOWM NIt PEIICHHS TPAKTUYECKUX
3aJlady = W DJKOJOTHYECKHU  OOOCHOBAaHHOTO
OTHOILIEHUSI K CBOEMY 3JI0POBBIO U MPUPOIHOU

cpene;

HHAWBUIYAJIBHBIC

(bpOHTAILHBIE ONPOCHI;

CaMOIIPOBEPKa;
B3aMMOIIPOBEPKA;
TECTHPOBAHUE;
npakTuyeckas padbora
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B pe3ynbTaTe 0cBOCHUS AUCHUILIMHBI 00yYaroIHiics
JOJKEH YMETh:

— CaMOCTOSITENIbHO  (pOPMYIUPOBATH U
aKTyaJTu3upoBaTh NpoOJieMy, paccMaTpUBaTh €€
BCECTOPOHHE;

— BBIBJIITH  XapakTE€pHbIE MPU3HAKU U
B3aMMOCBSI3b HM3YYEHHBIX TMOHATHH, NPUMEHATH
COOTBETCTBYIOIIME TIOHATUS IIPU  OIMCAHUHU
CTPOEHUS M CBOMCTB HEOPTraHWYECKUX U
OpraHMYECKUX BEIIECTB M UX NPEBPALICHUN;
BBIBIITh B3aMMOCBA3b XUMHWYECKHX 3HAHUU C
NOHATUSAMUA W NPEICTAaBICHUSMH  JPYrUX
€CTECTBEHHOHAYYHBIX [IPEAMETOB;

— HCIOJIB30BATh HauMEHOBaHHUS
XUMHUYECKUX  COCOUHEHUN  MEXIYHApOJHOIO
COI03a TEOPETUYECKOW M NPUKIAJIHOW XUMHUU H
TPUBUAJIBHBIE HA3BaHUS BAXKHEHUIINX BEIECTB
(3THIEH, alleTUJIEH, TJIMLEPHH, (beHnoun,
bopmaniplierui, YKCyCHas KHUCJOTa, [JIMIIMH,
yTapHBIN ra3, YIVIEKUCIBIA T'a3, aMMMAK, ranieHas
U3BECTh, HEramieHass M3BECTb, NMUTbEBas coja H
JPYTHX), COCTABIATh (POPMYJIbI HEOPTAaHUUECKUX U
OpPraHUYECKUX BEIIECTB, YPABHEHUS XWMHYECKHX
peakuuii, OOBACHATh HUX CMBICH; MOATBEPKIAThH
XapaKTEpPHbIE XMMHUYECKUE CBOMICTBA BEIIECTB

COOTBETCTBYIOIIUMHU DKCIIEPUMEHTAMU 151
3aMUCSIMU YPABHEHUN XUMUYECKUX PEAKIIHIM;
— YCTaHAaBJIMBATh MIPUHAJIEKHOCTD

M3YyUYCHHBIX HEOPTraHMYECKUX U OPraHUYECKUX
BEIIECTB K OINPEACICHHBIM KJIacCaM W Tpylmnam
COCIMHEHUM, XapaKTepPU30BaThb HX COCTaB U
Ba)KHEHUIILINE CBOMCTBA; OIPEAEIISATh BUIbI
XAMHYECKUX CBsSI3eM  (KOBaJICHTHAs, HMOHHAas,
METaJTHYecKas, BOJIOPOJTHAS ), THIIBI
KPUCTALTNYECKUX peIIeTOK BEIIIECTB;
KJIaCCU(UIIMPOBATH XUMUYECKHUE PEAKIIUH;

— TIPOBOJUTH pacyeThl IO XUMHUYECKUM
dbopmynam U ypaBHEHHUSIM XUMUYECKHUX PEAKITUH C
HCITOJIb30BaHUEM bu3nIecKux BEJIMYHH,
XapaKTepU3yIOIIUX BEIIECTBA C KOJIUYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIEC YCIOBHS)
ra3oB, KOJIMUECTBA BEIIECTBA;, HCHOJIb30BATh
CHCTEMHbBIC XMMHUYECKUE 3HAHUS JJIs1 TPUHATHS
pelIeHU B KOHKPETHBIX XU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHHEM;

— IUIAHUPOBATh U BBINOJIHATH XUMHUYECKUU
AKCTIEPUMEHT  (TIpeBpalieHus OPraHUYECKUX

® UHJVBHUIyaTbHBIC
(bpoHTaNIbHBIE ONPOCHI;
® CaMOIIPOBEPKA;

® B3aUMOIIPOBEPKA;

® TECTHUPOBAHUE;

® MpakTUYeckas paboTa
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BEILECTB NPH HAarpeBaHUM, MOJTYYEHUE STUJIEHA U
U3Y4YEHHUE €ro CBOWCTB, KAUECTBEHHBIC PEAKLIMK HA
IbJICTUABL, KpaxMmall, YKCYCHYIO  KHCIOTY;
JeHaTypauus O€lIKOB NpPU HArpeBaHWM, LBETHHIE
peakuuu O€IKOB; MPOBOJIUTH PEAKIMU HOHHOIO
oOMeHa, OmpeeNsiaTh Cpedy BOJIHBIX PacTBOPOB,
KauyeCTBEHHbIE PEaKIMu Ha Cylbdar-, KapOoHaT- U
XJIOPDUI-AaHUOHBI, HAa KaTMOH aMMOHHS;, pEIIaTh
AKCIIEPUMEHTAJIbHBIE 3a/1auu 1o TEMaM
«Metamne» u «Hemeranne») B COOTBETCTBUM C
OpaBWJaMH  TEXHUKM  O€30MacHOCTH  MpH
oOpallleHu C BelecTBaMH U J1a00paTOPHBIM
o0Opy/lOBaHUEM;  NPEIACTaBISITh  PE3YJbTAThI
XUMHUYECKOTO JKCIIepUMEHTa B (opMe 3amucu
YPAaBHEHUM  COOTBETCTBYIOIIMX  pPEaKIMM H
(GopMynupoBaTh BBIBOJBl Ha OCHOBE 3THUX
pE3yNbTATOB;

— aHAJIM3UPOBATH XUMUYECKYIO
uH(pOpMalHIO, HOJIy4aEMYIO U3  Ppa3HbIX
MCTOYHUKOB (CpEICTB MaccoBOM HH(pOpMaIH,
ceTb IHTEpHET M Opyrue);

— BJIAJIETh OCHOBHBIMM METOJAMH HAYyYHOTO
NIO3HAHNS BEUIECTB W XUMHUYECKHUX SIBJIICHUU
(mabmroeHue, U3MepeHue, AKCIEPUMEHT,
MOJICIUPOBAHUE);

— coOmoAaTh ~ MpaBWia  AKOJIOTHYECKU
1eJ1eco00pa3HOro moBeAeHUsI B ObITY U TPYAOBOU
NEATEIbHOCTH B ILEJISIX COXPAaHEHHsS CBOETO
3I0POBbSl U OKPYKAIOWIEHM NPUPOAHOM CpEIbI;
YUUTBIBATh OMACHOCTh BO3JEHCTBUS Ha YKUBbIE
OpraHU3Mbl ONPEIECICHHBIX BEIIECTB, IOHUMAs
CMBICI TOKa3aTensl MNpPEAeIbHOW JIOIyCTUMOU
KOHLIEHTpAIUH.




4.2. DoHA OLIEHOYHBIX CPEACTB AJisl MPOBeAeHUS TeKYLero KOHTPOJIS U
NMPOMEKYTOYHOM aTTecTauuu 00yYaroIUXCs 110 JUCHUIITTHHE

4.2.1. Cucrema OlIEHUBAHUS  Pe3yJbTATOB  BBINOJHEHUS]  3aJaHUI
OnenuBanue pe3yJabTaTOB BBINOJHEHUS 33JaHUNA TMPOMEXKYTOYHOW AaTTECTaIlH
OCYIIECTBJISIETCSI HA OCHOBE CJICYIOIIUX MTPUHIUIIOB:

—JI0OCTOBEPHOCTH OIICHKH — OIICHMBAETCA YPOBEHb C(HOPMHUPOBAHHOCTH 3HAHUH,
YMEHHM, TMPAKTUYECKOTO OIbITa, OOMUX U TNPOPECCHOHANBHBIX KOMIIETECHIIUH,
IPOJEMOHCTPUPOBAHHBIX 00YUAIOIIUMUCS B XO/1€ BHIIOTHEHUS 3a/IaHUS;

—aJICKBaTHOCTU OLIEHKH — OIICHKA BBIMOJHEHUS 3aJaHUil JOJIKHA MPOBOJUTHCS B
OTHOUIEHUU TE€X KOMIETEHIMH, KOTOpble HEOOXOauMbl Jisi  3(P(HEKTUBHOTO
BBITIOJIHEHUS 3a/IaHUsl; HAJIEKHOCTH OIEHKH — CHUCTEMa OLICHUBAHUS BBIMOIHEHUS
3aJjaHuil JOJKHA 00Ja/aTh BBICOKOM CTENEHBIO YCTOMYMBOCTH MPHU HEOTHOKPATHBIX
OLICHKaX YPOBHA CGHOPMUPOBAHHOCTH 3HAHWW, YMEHHH, MPAKTUYECKOTO OIIbITa,
001X 1 MPOPeCcCUOHATBHBIX KOMIETEHIINI 00y4YaroInXCs;

—KOMIUIEKCHOCTH OIICHKH — CHCTEMa OIEHUBAHUS BHITIOJHEHUS 3aJaHHUi JOKHA
MO3BOJIATh MHTETPATUBHO OIIEHMBATh OOIIME M NPO(ECCHOHATBHBIE KOMIIETEHUIUU
oOyyJarommxcs;

—00OBEKTUBHOCTH OLICHKM — OIICHKAa BBIIOJIHEHUS KOHKYPCHBIX 3aJaHUil JOJKHA
ObITh HE3aBUCUMOM OT OCOOEHHOCTEM MNpOQPecCUOHANBbHON OpUEHTAMU WU
MpeMOoYTEeHUH MpernoaBaTesei, OCYIIECTBIAIOMNUX KOHTPOIb WIH aTTECTAIHIO.

[Ipy BBIONHEHWH TPOLEAYpP OICHKH 3aJaHUNl HUCHOIB3YIOTCS CIEAYIOIIHE
OCHOBHBIE METO/IbI:

— METOJ] pacyeTa MepBUYHBIX OAIIOB,;

— METO/J] pacyeTa CBOJIHBIX OaJIOB.

Pe3ynbrarel  BBINOJHEHWsS]  3aJaHUl  OLICHMBAIOTCSI B COOTBETCTBHM  C
pa3paOOTaHHBIMU KPUTEPUSIMU OLEHKU. VMcmomnb3yercs nsaTuOAIbHAs IIKajga JJis
OLICHHWBAHUS PE3yJbTAaTOB 00YUECHHUS.

[TepeBoa mATHOAIBHON LKAl YU€Ta PE3yJIbTaTOB B MATHOAIIBHYIO OIICHOYHYIO
HIKATY:

Ouenka KonuyectBo 0amioB, HaOpaHHBIX 3a
BBITIOJIHEHUE TEOPETUYECKOTO U
MPAKTUYECKOTO 3aJ]aHusl, CPETHHM OaIi
10 UTOTaM aTTECTAIlUU

Or1eHka 5 «OTIMYHO» 4.6-5
Onenka 4 «xopoIioy» 3,6-4,5
Onenka 3 «yI0BJIECTBOPUTEITHEHOY 3-35

OreHka 2 «HEYIOBICTBOPUTEITHLHOY <29




IToxka3zaTe/id M KPUTEPUU OLCHUBAHUSA KOMIIETCHI[U A
[Toka3zaTenu u KpUTEPUM OLICHUBAHUSA KOMIIETCHIIMN OTPAXKEHbI B KOMILICKTE
KOHTPOJIbHO-OIIEHOUHBIX cpenactB ([Ipwiokenne 1) w XpaHATCS B IPEIMETHO-
[AKJIOBOM KOMHCCHUH.

KoHTpoJsibHbIE U TECTOBBIE 3aJaHNS
[lepeyeHb BOIMPOCOB, KOHTPOJIbHBIE M TECTOBBIC 3aJaHUsl, HEOOXOAUMBIC IS
OLICHKM PE3YJIbTATOB OOYYEHUs XapaKTEpHU3YIOHIMX (OpMUpOBaHUE KOMIIETECHIIUN
IPE/ICTaBlICHbl B KOMIUIEKTE KOHTPOJIbHO-OIIeHOUHBbIX cpeAcTB (IIpunoxenue 1) u
XPaHSTCS B IPEIMETHO-IIUKIIOBON KOMHCCHH.

MeToanueckue MaTepUuaJIbl
Meroauueckue  MaTepuanbl, ONPEACIAIONINEe  MOPOLUEIypbl  OLICHUBAHUS
pe3yJabTaToB  OOYyYEHHUS  XapaKTepu3ylolmux  (OpMUPOBAHUE  KOMIIETCHIIUI
MPEJCTaBICHbl B METOJWYECKUX PEKOMEHJAIMSIX IO BBIMOJIHEHUIO MPAKTUYECKUX
pa6ot (ITpunoskenue 2) u XpaHATCS B MPEAMETHO-ITUKIOBOW KOMHCCHH.



