MHMHOBPHAYKH POCCUH

V’””H AW

DenepanbHOE FOCYAAPCTBEHHOE OFOKETHOE 00Pa30BaTENbHOE YUPEIKICHUE
BbICLIIEr0 00pa30BaHUs
«PoccuiicKuil rocy1apCcTBeHHbIN I'YMAHUTAPHbIA YHHBEPCUTET»

(®T'BOY BO «PI'TY»)

PABOYASA TIPOI'PAMMA YUYEBHOI'O ITIPE/IMETA

VYII.07 Xumus

cnenuaabuocT 42.02.01 Pekiama

2024



OIOBPEHA

[IpenMeTHOM (LIMKIIOBOI) KOMUCCUEN IS
y4eOHO-METOIMYECKOT0 00ecredeHUsT yaeOHbIX
MIPEeIMETOB 00pa30BaTEIbLHON MPOTPAMMBI
cpemHero o0Iero oopa3oBaHms

IIpoTokon
No 1 ot «11» centsOpst 2023 r.

Pazpaborana Ha ocHOBE

— @enepalibHOTO roCy/1apCTBEHHOIO
00pa30BaTeNLHOTO CTaHAApTa CPEIHEro OOIIEeTo
obpazoBarus (PI'OC COO) c¢ mnocieayrouuMu
W3MCHCHUSMH W JIOTIOJTHCHUSIMH  (YTBEpKIEH
[Tpukazom Munob6puayku Poccuum ot 17.05.2012 .
Ne 413);

- denepalibHOTO roCyAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAAPTa MPO(EeCCHOHAIBHOTO
obpazoBanus o crenuanbHocTy 42.02.01 Pexnama
(yTBepxkaeH IPUKa30M MunucrepcTsa
obpazoBanus u Hayku PD ot «12» mas 2014 1. Ne
510);

— Meroandeckux peKOMEHAALUN 10 peanu3alnun
cpenHero oobmero oOpa3zoBaHusi B Ipefenax
OCBOCHHS 00pa30BaTEILHOW MPOTPAMMBI CPETHETO
podeCCHOHATLHOTO 00pazoBaHHs (ITucemo
Munnpocsemienust Poccun ot 01.03.2023 1. Ne05-
592);

— Ilpukaza Munnpocsemienuss Poccun  «OO0
yTBEpXKICHUH  (enepaabHoll  00pa3oBaTeIbHOM
IpOrpaMMbl  CpeHEero oomero o0pa3oBaHUS OT
23.11.2022 r. Ne1014»;

— Ilpumepnoit paboueit IIPOrpaMMbl
o0m1eo0pa3oBaTeabHON  AUCHUILIMHBL  «XUMUSA»,
PEKOMEHIOBAHHOM oI'bOy  AIIO HPIIO
(yrBepxknaeHo Ha 3acenaHun CoBeTa MO OIEHKe
COJep)KaHMsI W KadecTBa MPHUMEPHBIX pabOUdnX
nporpaMM 0011e00pa30BaTEIbHOIO U COLMAIBHO-
TYMaHHTapHOTO IIUKJIOB CpeIHero
npodeccuonaabHoro oopasosanus [Iporoxon Ne 14
or 30.11.2022 r.).

Pa3paboTruuk: Ounsesa T.U., npenogasatens ['K PITY

Peniensent: Hengeraer A.l'., k. 6. H., fotieHT, npenogaBatens PITY




Conepxanue

1. TIACIIOPT PABOYEN I[TPOI' PAMMBI YUEBHOTI'O ITPEJIMETA
2. CTPYKTYPA U COAEP’)KAHUME YYEBHOI'O ITPEJIMETA
3. YCJIOBUS PEAJIM3AIIMU YUEBHOI'O ITPEJJIMETA

4. KOHTPOJIb 1 OIEHKA PE3VJIbTATOB OCBOEHIA YUEBHOI'O I[IPEJIMETA

cTp.

17
19



1.ITACHOPT NPOI'PAMMBI YYEBHOTI'O ITPE/IMETA
Xumus

1.1 O6aacTs npuMeHeHHus padoueii MporpaMMbl

PabGowas mnporpamma ywyeOHOro mnpeamera XuMHSA SBISIETCS YacTbi0 00pa30BaTEIbHOM
nporpammbl  (OI) CIIO Ha 6a3ze OCHOBHOTO o0OIIEro OOpa3oBaHUS — MPOTPAMMBI ITOJATOTOBKH
cnienuanuctoB cpennero 3sena (I[IICC3).

[Iporpamma y4eOHOro mpeaMeTa MOXET HCIHOIb30BaThCs IPYTMMH IpOoheCcCHOHATbHBIMU
00pa3oBaTeIbHBIMU OPTaHU3ALUSAMHE, PEATH3YIONMMH 00pa30BaTEIbHYIO IPOTPAMMY CPETHETO OOIIEro
oOpa3zoBanus B npenenax ocsoeHuss OII CITO na 6a3ze ocHOBHOro 001Iero 06pa3oBaHusl — IPOrpaMMBI
MOATOTOBKH crienuanuctoB cpennero 3seHa (IIICC3).

Pabouas nporpamma y4eOHOro npeaMera MOXKeT ObITh aJanTHpOBaHa JIJIsl 00yUeHUs] HHBAIUIOB U
JIMII C OTPAaHHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBBSI.
1.2. MecTo yuyeOHOr0 npeaMeTra B CTPYKType 00pa30oBaTe/ibHOIi MPOrpaMMbl: YUEOHBIH MpeaMeET
VILO7 Xumus sBusercss o0s3aTeNbHOM YacThio 0O0Ie00pa3oBaTeIHbHOrO IMHKIA 00pa3oBaTEIbHON
nporpammsl B cootBeTcTBUU ¢ DT'OC COO u ®I'OC no cnenuansuoctu 42.02.01 Pexnama.
1.3. Hean u njiaHupyemble pe3y/ibTaTbl 0CBOEHUS y4eOHOI0 MpeIMeTa:
1.3.1. Heanr yueGHOro mpeamera: (GOpPMHUpPOBaHHE Y OOYYAIOIIUXCS XHMHYECKOH COCTABISFOLICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA KaK OCHOBBI IPUHSATHS PSLUICHUI B XKH3HEHHBIX M ITPOM3BOACTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOTO IIOBEJICHHUS B IPUPOTHOM cpe/ie.
1.3.2. IlnaHupyemble pe3yJibTAThbl OCBOEHHS Y4eOHOr0 MpeAMeTa:

B pesynbrare ocBOE€HUS IUCHUIUIMHBI O0YUYaIOLIUICS T0JIKEH YMeTh:
—  Ha3bIBaTh M3YYCHHBIC BEIIECTBA [0 «TPUBUAILHOWY» MIIM MEXKTyHAPOIHONH HOMEHKIIATYPE;
—  ONpEeIeNsATh: BAJICHTHOCTh U CTENCHb OKHCICHHUS XUMHUYECKUX DJIEMEHTOB, THII XUMHUYECKOHN CBSI3U
B COCIMHEHMAX, 3aps] MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHHMUECKUX COCIWHEHHIA,
OKHUCJIUTETb U BOCCTAaHOBHUTEIb, MPHHAJICKHOCTh BEIIECTB K Pa3MYHBIM KJIaccaM OPraHuYecKuX
COCIMHEHU;
—  XapaKTepH30BaTh: 3JEMEHTHI MAaJbIX TMEPUOJOB MO WX TOJOKEHUIO B NMEPUOANYECKON CHCTEME
J.U. MenzneneeBa; o0mue XMMHYECKME CBOICTBa METaJUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPTraHMYECKUX M OPraHWYECKHX COCTUHEHHWH; CTPOCHHE M XHMHYECKHE CBOWCTBA HW3YYEHHBIX
OpPTaHUYECKUX COCAMHEHU;
—  OOBACHATH: 3aBUCUMOCTh CBOWCTB BELIECTB OT MX COCTaBa M CTPOEHUS; MPUPOJY XUMHUYECKOU
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJIIMYECKOMN), 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOW peakuuu U
MOJIOKEHUS XMMUUYECKOTO PaBHOBECHS OT PA3IMYHBIX (PaKTOPOB;
—  TPOBOAMTH CaMOCTOSTENbHBIA MOMCK XMMHUYECKON HH(POPMAIUHM C HCIOIb30BAaHHEM Pa3TUYHBIX
WCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JaHWH, KOMIBIOTEPHBIX 0a3 NaHHBIX, pecypcoB HMHTepHeTa);
HCIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJOTHH JIJIsI 0OpaOOTKU M Mepefauynd XUMHUeCKol uHbopMaIuu, u
ee MpeCTaBIECHUS B Pa3INYHBIX opMax.

B pe3ynbrate u3yueHuss XumMuu Ha 6a30BOM YPOBHE 00yYarOIIUCs JOHKEH 3HATH/IOHUMATD .

— BaXKHEHIIMe XUMUYECKHE TIOHSTHUS: BEIIECTBO, XHUMHYECKHH DJIIEMEHT, aToM, MOJIeKyJa,
OTHOCHTEJIbHBIE aTOMHAsi W MOJIEKYJISIpHAs MaccChl, MOH, AJUIOTPOINHSI, M30TOIBI, XMMHUYECKasl CBS3b,
AIIEKTPOOTPHUIIATETILHOCTh, BAJICHTHOCTh, CTENEHb OKHCIEHUS, MOJb, MOJISIpHAs Macca, MOJISPHBIHA
00BbeM, BeEIECTBA MOJEKYJISIPHOTO W HEMOJEKYJSPHOTO CTPOCHHUS, PACTBOPHI, DJJCKTPOIUT H
HEDJIEKTPOIIUT, DJICKTPOIUTUYECKAST JUCCOIMAINS, OKUCIUTEIh U BOCCTAHOBUTENb, OKHCIEHUE H
BOCCTAaHOBJICHHUE, TETUIOBOU d(PPEKT peakiuu, CKOPOCTh XUMUYECKON pEeaKIny, KaTaanu3, XUMAYECKOe
paBHOBECHE, YTIIEPOIHBIN CKelleT, QYHKIMOHATbHAS TPy, U30MEPHsl, TOMOJIOTHS;

— OCHOBHBIE 3aKOHBI XMMHHU: COXPAaHEHHsI MacChl BEIECTB, IOCTOSHCTBA COCTaBa, MEPUOANYECKUN
3aKOH;

— OCHOBHBIC TEOPHHM XUMHH: XHMHYECKOH CBSI3M, AJIEKTPOJUTUYCCKON TUCCOIMALNN, CTPOCHUS
OpPraHUYeCKUX COCTUHEHUH;

— BaKHEHIIMe BElIeCTBAa U MaTepHalbl: OCHOBHBIC METAJUIbI U CIUIABBI; CepHAasi, COJNsHAs, a30THAsI U

YKCyCHAasl KHCIIOTHI; IIEJIOYH, aMMHaK, MUHEpAJIbHbIE yI0OpeHus, MEeTaH, STUJICH, alleTUJieH, OeH301,
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ATAaHOJ, JKUpPBI, MbLIA, TIJIIOKO3a, caxapo3a, KpaxMmai, Kierdarka, O€NKH, MCKYCCTBEHHBIE U
CUHTETUYECKHE BOJOKHA, Kay4yKH, [JIACTMACCHI;
B pesynbrare u3ydeHuss XuMUM 0OyYaIOLIMIACS JOJDKEH MCIOIb30BATh MPHOOPETCHHbIE 3HAHUS
Y YMEHUS B PAKTUYECKOM JAeATeJbHOCTH U ITOBCEAHEBHOM XKU3HU JUISL:
— 00BsACHEHUS! XUMUYECKUX SBJICHUH, MPOUCXOIALINX B IPUPO/IE, OBITY U Ha IPOU3BOJICTBE;
— OIpEAeNICHUs] BO3MOXHOCTH IMPOTEKAHUS XUMUYECKUX NPEBPAIICHUN B PA3JIMYHBIX YCIOBHUSAX M
OIICHKHU MX MOCJICACTBUH;
— DKOJIOTMYECKH I'PaMOTHOI'O IIOBEJICHUS B OKPYXKaIOIIEH cpee;
— OILICHKM BIIMSIHUSI XMMHUYECKOI'O 3arpsi3HEHUSI OKPYXKAIOLIEH Cpe/ibl Ha OPraHu3M Y€JI0BEKa U JIpyrue
JKUBbIE OPTraHU3MBbI;
— Oe3omacHOTO OOpamieHuss C TOPIOYMMH W TOKCHYHBIMU  BEIIECTBAMH, J1a0OpPaTOPHBIM
000pyI0BaHUEM;
— MPUTOTOBJIECHUS PACTBOPOB 3aJaHHON KOHIICHTPAIMH B ObITY M HA IPOU3BO/ICTBE;
— KPUTHYECKOW OIICHKH JOCTOBEPHOCTH XUMHYECKOW HH(pOpMalMK, MOCTYMAlIIed W3 Ppa3HbIX
MCTOYHHUKOB.
OcBoenne cojepkaHusi y4eOHOTO TMpeaMeTa OO0ecleyuBaeT OCTIKEHHE O0yYarolIMMHUCS
CIIEYIOIINX PE3YIbTATOB:
JINYHOCTHBIX
—  0CO3HaHHE 00YYaIOIIMMUCS POCCHUICKON rPaXKIaHCKOW ICHTUYHOCTH;
— TOTOBHOCTb K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIPE/ICICHUIO;
—  HaJIM4Yue MOTUBALMU K 00YyYEHUIO U JIMYHOCTHOMY Pa3BUTHIO;
—  IIeJICHAIIPaBJIEHHOE Pa3BUTUE BHYTPEHHEW MO3UIIMM JUYHOCTU HA OCHOBE JYXOBHO-HPABCTBEHHBIX
HeHHocTel HapoaoB Poccuiickoit depepanny, UCTOPUUECKUX U HAIMOHAIbHO-KYJIBTYPHBIX TPAJULIHM,
(GOpMUPOBAHHE CUCTEMBl 3HAUUMBIX LEHHOCTHO-CMBICJIOBBIX YCTAaHOBOK, AHTHUKOPPYNLHXOHHOIO
MHUPOBO33PEHUS, MTPABOCO3HAHUS, IKOJIOTUYECKON KYIbTYpBI, CIIOCOOHOCTH CTaBUTHh LIENU U CTPOUTH
YKU3HEHHBIE IIJIaHbl;
MeTanpeIMeTHbIX:
—  OCBOCHHBIE OOYYAIOLUIMMHCS MEXIpPEIMETHbIE MOHATHS M YHUBEpcalbHble y4yeOHble IeHCcTBUS
(perynsTUBHBIE, IO3HABATEIbHbIE, KOMMYHHUKATUBHBIE);
— CIHOCOOHOCTh MX HCHOJb30BaHUS B II03HABATEIbHOW M COLMAIBHON IpakTUKE, TOTOBHOCTh K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHHIO Y4YeOHOW JesATeIbHOCTH, OpraHu3aluu
y4e0HOr0 COTPYJHHYECTBA C MEJarorMyecKuMu pabOTHHUKAMU W CBEPCTHUKAMH, K Y4YacTHIO B
MNOCTPOCHUN UHIMBUAYAIbHOW 00pa30BaTeIbHON TPAaeKTOPHH;
—  OBJaJIeHHE HaBbIKAMU Y4eOHO-HCCIIE0BATENBCKOM, MTPOSKTHON U COLIMANIBHOM NesTEIbHOCTH;
npeAMeTHbIX:
—  cpOpMHUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKOW COCTABJISIONIEH €CTeCTBEHHOHAYYHOU
KapTUHBI MUPA, POJIM XUMHUU B TTO3HAHUH SIBJICHUN TIPUPOJBI, B POPMUPOBAHUU MBIIUICHUS U KyJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAJIbHOW IPpaMOTHOCTH, HEOOXOIMMOW AJis pelIeHUs NPaKTUYECKUX 3ajgad U
HKOJIOTUYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 310POBBIO U PUPOJTHON CPEAE;
— BJAJICHHE CUCTEMOW XUMHYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATaIOIINE MOHITHS
(XMMUYECKHIA 2JIEMEHT, aTOM, JJICKTPOHHAs 000JI0UKa aToMa, S-, P-, U-3JIeKTpOHHBIC OpOUTAIN AaTOMOB,
WOH, MOJIEKYJIAa, BAJEHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENEHb OKUCIECHMS, XMMHMUYECKas CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM 00beM, YIiIepoaHbIN cKeneT, GyHKIMOHaIbHAas IpyIma, paaukal,
M30MEPHUSI, U30MEPBI, TOMOJIOTUUECKUH PsAJll, TOMOJIOTH, YIJIEBOJOPO/IbI, KUCIOPOI- U a30TCOJEPIKaIIHE
COEIMHEHUS, OMOJIOTUYECKH aKTUBHbIE BellecTBa (YIJIEBOABI, KHUPbI, OENKH), MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEAVHEHMS, KPUCTAIIIMYECKAsl PpElIeTKa, THIIbI
XUMHYECKHX peakuil (OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE, 5K30- U SHAOTEPMHUYECKHE, PEAKIUU
MOHHOTO OOMEHa), pPACTBOP, DJEKTPOJIUTHI, HEIIEKTPOIUTHI, DSJICKTPOIUTHUYECKAsT JUCCOLUAIINS,
OKHUCJIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEaKIMH, XMMUYECKOe PaBHOBECHUE), TEOPUU U
3aKOHBI (TEOpHsT XMMHYECKOTO CTPOEHMsI oOpraHnyeckux BemecTs A.M. bytieposa, Teopus
ANEKTPOJIUTUYECKON aucconuanuu, nepuoauyeckui 3akoH JI.MI. MenneneeBa, 3aKOH COXpaHECHHS
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Macchbl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK XUMHUH, (PAKTOJIOTUYECKUE CBEACHHUS O CBOWMCTBAX,
cocTaBe, MOJIYyYeHHH M O€30MacHOM HCIOJIb30BaHWU Ba)KHEHUIIMX HEOPTraHMYECKHX M OPraHUYEeCcKUX
BEIIECTB B OBITY U MPAKTUYECKOH IEATETLHOCTH YeIOBEKa;
—  c(hOpMUPOBAHHOCTh YMEHHI BBISBIATh XapaKTepPHbIC MPU3HAKM W B3aUMOCBSI3b H3YUYCHHBIX
MOHSTHUI, TPUMEHATh COOTBETCTBYIOIINE MOHATHS MPU ONKUCAHUU CTPOCHUS U CBOMCTB HEOPTaHUYECKUX
W OpPraHMYEeCKUX BEIIECTB U WX IMPEBpAIICHUHN; BBISABISATH B3aHUMOCBS3b XUMHUYECKUX 3HAHUU C
MOHATHUSIMU U TIPEJICTABICHUSIMH JPYTHX €CTECTBEHHOHAYYHBIX MPEAMETOB;
— chOpMUPOBAHHOCTh ~yYMEHMH  HCHOJNB30BaTh  HAUMEHOBAHMSI  XUMHUYECKUX  COCIUHEHHI
MEKIYHapOAHOTO COK3a TEOPETUYECKON U MPUKIIAJHOW XUMMUU U TPUBUAJIbHBIC HA3BAaHUS BaKHEUIINX
BElIeCTB (ITHJICH, alleTUJIeH, IIUIEpUH, ¢eHol, popManbaeru, yKCycHasl KUCIIOTa, TJIUIUH, YrapHbId
ra3, YIJIEKHCIBIM ra3, aMMHakK, ramieHas H3BECTb, HEralleHas W3BECTb, IIUThEBAs coja U JPYrux),
COCTaBIATh (DOPMYJIBI HEOPraHMYECKUX U OPraHUYECKUX BEIIECTB, YPABHEHUS] XUMUYECKUX PEAKIIHIA,
OOBSACHATP MX  CMBICH; IOATBEPKAATH  XApAaKTEPHbIE  XMMUYECKHME  CBOMCTBAa  BEILECTB
COOTBETCTBYIOIIUMHU SKCIIEPUMEHTAMHU U 3alIUCSAIMU YPAaBHEHUN XUMHUYECKUX PEaKIUit;
—  chOpMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPHUHAJICKHOCTh H3YUYCHHBIX HEOPTaHMYECKUX H
OpraHMYECKUX BELIECTB K ONPEICJICHHbIM KjaccaM M TIpyIIaM COEIMHEHUH, XapaKTepu30BaTb HUX
COCTaB M BaXKHEHWIIME CBOWCTBA; OMPENENATh BHUAbBI XMMHUYECKHUX CBSI3ei (KOBaJeHTHas, HOHHaf,
METaJIJIMYECKas, BOJOPOAHAs), THUIIBI KPUCTAJUIMUECKHUX PEIIETOK BEILIECTB; KJacCU(ULUPOBATH
XUMHUYECKHE PEaKIUu;
— BJAJICHHE OCHOBHBIMH METOJaMU HAYy4YHOTO T[IO3HAHUS BEIIECTB M XUMHUYECKUX SIBICHHM
(HabmroieHne, U3MEPEHHE, SKCIICPUMEHT, MOJICIIMPOBAHUE);
—  copMHPOBaHHOCTh YMEHUH MPOBOAUTH PACUETHI O XUMHUYECKUM (opMyjaM H YypaBHEHUSIM
XUMHYECKMX PEAKIUH € HCIOJb30BaHHMEM (U3MYECKUX BEJIMYMH, XapaKTEpU3YIOLIMX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE YCIIOBHUS) Ta30B, KOJIUYECTBA BEIECTBA;
UCIIOJIB30BaTh CUCTEMHBIC XUMUYECKUE 3HAHUS JUIsI MPUHSATHS PEIICHUM B KOHKPETHBIX JKA3HEHHBIX
CUTYallUAX, CBSI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;
—  ¢(hOpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBINOJIHATh XUMHUUECKUI SKCIIEPUMEHT (TIpeBpalleHUs
OpraHMYECKUX BEIIECTB MPU HArPEBAHUH, MTOJyUYE€HUE ITHIIEHA U U3YyUEHHE €ro CBOMCTB, KaueCTBEHHBIE
peaKIuyu Ha ambJeTuIbl, KpaxMai, YKCYCHYIO KUCIIOTY; JeHaTypalus OSNKOB MPU HarpeBaHHH, [BETHbIE
peakuuy OENKOB; MPOBOAWTH PEaKIUU HOHHOTO OOMEHa, ONpeAeNsiTh CPeay BOIHBIX PacTBOPOB,
KaueCTBEHHBIE pEaKlUU Ha Cynb(har-, KapOoHAT- U XJOPUA-aHUOHBI, HA KAaTHOH aMMOHUS; peuIaTh
JKCIIEpUMEHTaJbHbIE 3a7aun 1o Temam «Metamis» u «Hemeramnb») B COOTBETCTBUU C MpaBUIaAMU
TEXHUKA O€30MacHOCTH NpHU OOpalleHHH C BeUlecTBaMH M Ja0OpaTOpPHBIM  000pYyI0BaHHEM;
NPEJCTaBIsATh  Pe3yibTaTbl  XMMHUYECKOTO  3KCIepuMeHTa B  (opme 3amucu  ypaBHEHHH
COOTBETCTBYIOIIUX peakinii U (OpMyIUPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YyJIbTaTOB;
—  ¢(hOpMHUPOBAHHOCTh YMEHHS aHATM3UPOBATH XUMUYECKYI0 HH(OPMAIIUIO, TOTYYaeMyI0 U3 Pa3HbIX
MCTOYHUKOB (CpeACcTB MaccoBoi nH(popmanuu, cetb IHTepHET U Apyrue);
—  copMHUPOBAHHOCTh YMEHHI COOIIOATh MpaBHJIa SKOJOTUYECKH IE€TIeCO00Pa3HOT0 MOBEICHUS B
OBITY U TPYJOBOH AEATENBHOCTU B IIENSAX COXPAHEHHUs CBOETO 370POBbS U OKpYXkarolleil MpUpoaHOi
CpEeJbl; YUUTHIBATh OMACHOCTH BO3JIEHCTBUS Ha JKUBBIE OPraHU3MBbI OIPEIEICHHBIX BEIECTB, TOHUMAas
CMBICJI TTOKA3aTeNsl MpeIeIbHON JOMYyCTUMON KOHIIEHTPALINH;
— s o0yyaromuxcst ¢ OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsI: C(POPMHUPOBAHHOCTh YMEHHUS
MIPUMEHSATH 3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHMS BEIICCTB U XUMHUYECKUX SIBJICHUH.
Ocoboe 3HaueHne y4eOHbIH peMeT UMeeT MpH (HOPMUPOBAHUH U PA3BUTHU:
—  00IUX KOMIETEHIIHIA:

Kon HaumeHnoBaHue KoMIeTeHIINH
KOMIIETEHIINH
OK 02 OpranuzoBbIBaTh COOCTBEHHYIO JI€ATENBHOCTh, BHIOUPATh THUIIOBbIE METOMBI U

CrocoObl  BHIMOTHEHWS  NpOo(eCCHOHANBHBIX  3a7ad,  OICHHBATh  MX
9 PEeKTUBHOCTH M KAYE€CTBO.




OK 03

HpI/IHI/IMaTI: pelICHUA B CTAHAAPTHBIX U HCCTAHAAPTHBIX CUTyallUAX U HCCTHU 3a
HUX OTBETCTBCHHOCTD.

OK 04 OcymiecTBIATh MOUCK M HCMOJb30BaHUE HH(POpMAIMK, HEOOXOAMMOM s
3¢ (EeKTUBHOIO BBINOJHEHHS NMPO(ECCHOHAIBHBIX 3a/1a4, IPOPecCHOHATIBLHOIO
U JINYHOCTHOTO PAa3BUTHL.

OK 05 Ucnonb3oBath HH()OPMAITMOHHO-KOMMYHHUKAIIUOHHBIE  TEXHOJIOTHH B
npodecCHOHATBLHOMN IeATEIbHOCTH.

OK 06 Pabortath B KOJJIEKTUBE M B KOMaHze, 3(pdekTuBHO oOmaThCs ¢ KOJUIETaMH,
PYKOBOJICTBOM, TIOTPEOHUTEIISIM.

OK 07 Bpath Ha ce0si OTBETCTBEHHOCTH 32 pa0dOTy WICHOB KOMaH/bI (IMIOAYMHECHHBIX),
3a pe3yJbTaT BHIIOJHEHUS 3a1aHUH.

OK 08 CaMOCTOATENBHO OIpeNeNATh 3aJaud MPOPECCUOHATBHOTO W JMYHOCTHOTO

Pa3BUTHA, 3aHUMAaThbCsA CaMOO6pa3OBaHI/IeM, OCO3HAaHHO IJIAHUPOBATb
ITOBBIIICHHUEC KBaJII/I(i)I/IKaI_[I/II/I.




2. CTPYKTYPA U COAEP)KAHUE YYEBHOI'O ITPEJIMETA

2.1. O0beM yueOHOro npeaMera M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThl O0bem B yacax
MakcumajibHasi yyeOHasi HArpy3Ka (Bcero) 72
Oo6s13aTe/IbHAsI ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 70
B TOM YHUCIIE:
TEOPETUUECKHUE 3aHATUS 46
MIPAKTHUYECKHUE 3aHATHUS 24
B TOM 4ucIe: B popMe MPaKTHYECKON MOATOTOBKU 4
IIPOMEKYTOUHAs aTTecTalus 2

IIpome:kyTouHasi atTecTanus B popme: 1udbepeHIMPOBAHHOTO 3a4eTa




2.2. TemaTnueckuii IUVIaH U cOAepPKaHUE Y4eOHOI0 MpeaAMeTa

HaumeHoBaHue Conep:kaHue y4eOHOT0 MaTepuaJia, MPaKTUYeCKUe 3aHATHS, CAMOCTOsSITeJIbHAsI padoTa O0Bém dopmMupyemblie
Pa3eioB U TeM o0y4arommxcs 4acoB odmme u
npodeccuoHaIbHbIE
KOMIIETEeHI[UH
1 cemecTp 34 OK 2-OK 8
Brenenue. Conep:kanue y4eOHOro MaTepuaa 2 OK 6,0K 7, OK 8
XuUMHSA ¥ METO/IBI Pone m mecto npeamera Xwumust B ydeOHOM mporecce. Llenm m 3amaum kypca. CTpykTypa
HayqHOTO TIO3HaHUA | ypenmera. TpeOoBaHuMs, MPEBIBISIEMbIC K 00YyYaIOIIUMCS, TIPH OCBOCHUU MIPEMETA.
Xumus — GyHIaMEHTaJIbHAs HayKa O BemiecTBe. EcTecTBEHHO-HAY4YHBIH METOJ/ TO3HAHUS, €ro
BO3MOXKHOCTH U TPaHHIIbI IPUMEHUMOCTH.
3nauenue xumuu 1npu ocBoeHuu npodeccuit CIIO u cnenumanbaocteit CIIO TexHuueckoro
npoduis mpodeCCHOHATHHOTO 00pa3oBaHUS.
Pazgen 1. OcHOBBI CTPOEHUS BelleCTBA 6 OK 2,0K 3, 0K 4,
Tema 1.1. Coaep:xxanue yueOHOro MaTepuaJia 2 OK'5,0K 6, 0K 7,
" - OK 8
Crpoenue aromMoB CoBpemeHHast MOjieNib CTpOoeHUsT aToMa. CHMBOJIMYECKHN SI3BIK XUMUU. XUMHUYCCKUIN JJIEMEHT.
XUMHUHCCKUX 3JICMCHTOB | Jexrponnas koHpurypanus aroma. Kiaccudukaiuss XUMHYECKHX 3JIEMEHTOB (s-, p-, d-
1 IPUPOJIA XUMHICCKON | 5riemenTsl). BasleHTHBIE AIIEKTPOHBI. BalleHTHOCTD. DJEKTPOHHAS MPHPOIAa XUMHUIECKON CBS3H.
CBA3H DNEeKTPOOTPUIIATEIEHOCTh. BUIBI XMMUUECKON CBS3M (KOBAJICHTHAs, MOHHAS, METaJUINYecKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHuUs.
IMpakTHUYeckoe 3aHsITHE 1
[IpakTHKyM 10 N3yYEHHIO CTPOCHHUS JIEKTPOHHBIX (POPMYJT aTOMOB XMMHUYECKHX JIEMEHTOB.
Tewma 1.2. Conep:xxanue yueOHOro MaTepuasa 2
Ilepronuyeckuii 3aK0H | [lepuomuueckas cHCTEMa XHMHUeCKMX dieMenToB JI.U. MenneneeBa. (DHM3MUECKHil CMbICI
u Tabmmma JI. M. [Teproangeckoro 3akona .M. MenneneeBa. 3aKkOHOMEPHOCTH N3MEHEHHSI CBOWCTB XUMHYECKUX
Meneneesa 3JIEMEHTOB, 00pa3yeMbIX MMM IPOCTBIX U CIIOXKHBIX BELIECTB B COOTBETCTBHU C IOJIOXKEHHEM
XMMHUYECKOT0 dyeMenTa B [lepuonuueckoii cucreme. MUpoBO33peHUYECKOE M HAYyYHOE 3HAYCHUE
ITepuonnueckoro 3akona [[.M. Menneneesa. [Ipornossr [I.1. MenneneeBa. OTKpbITHE HOBBIX
XMUMHYECKUX 3JICMEHTOB.
IMpakTHyeckoe 3aHsITHE 1
N3y4yeHne MoaenupoBaHus moctpoeHus [lepnoaimueckoil TabIHUIbl XUMHYECKHX JIIEMEHTOB.
Pa3nen 2. CTpoeHne U CBOMCTBA HEOPraHM4YECKHUX BelleCTB 9 OK 2, 0K 3, 0K 4,
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Tema 2.1.
Knaccudukanus,
HOMEHKJIaTypa U

CTpOCHHE
HEOPraHHYECKUX

BEILIECTB

Conep:kanue y4eOHOro MaTepuaa

Knaccugukaius HeOpraHn4eckux BEIeCTB.

[Ipenmer Heopranuueckod xumuu. Knaccudukanus HeopraHudeckux BemiecTB. [IpocTeie u
ClI0XHbIE BemiecTBa. OCHOBHBIE KJIACChl CIIOXHBIX BEIIECTB (OKCH]IbI, THAPOKCUABI, KUCIIOTHI,
conu). B3auMocBSi3b HEOpraHMYECKUX BEIIECTB. ATrperarHble COCTOSIHHSI — BEIIECTBa.
Kpucrannuueckue u amopQHble BelIecTBa. THIBI KPUCTAUIMYECKHX pPEHIETOK (aToMHasd,
MOJIEKYJIsIpHAsl, MOHHAS, METAJTTH4ecKasi). 3aBUCUMOCTh (PU3HMUYECKUX CBOMCTB BEIIECTBA OT TUIA
KPUCTAIJIMYECKOM PpEUIETKU. 3aBUCUMOCTb XMMMUYECKONM AaKTUBHOCTU BEIIECTB OT BHJA
XUMHUYECKOHN CBSI3M U THIMA KpUCTAILTNYeCKOU pemeTku. [IpuuuHbl MHOr00Opa3us BelecTs.

IIpakTH4yeckoe 3aHsATHE

[IpakTukym HM3ydeHHs] HEOPTraHWYECKUX BEHIECTB PA3JIMYHBIX KJIACCOB IO MX KIaccHU(UKaAIUH,
HOMEHKJIAType U XUMUYECKUM (HOopMyJiaM.

Homenkiatypa HeopraHMYeCKHMX BEUIECTB: HAa3BaHME BEIIECTBA, MCXOJ M3 UX XHUMHYECKOU
dbopMyIbl, WIM COCTaBJICHHE XMMHYECKON (OpMyInbl, HCXOIs W3 Ha3BaHHs BEILIECTBA IO
mexaynapoanoi (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.

Perenne npakTudeckux 3aJaHuil Mo kiaccupuKaluy, HOMEHKIATYpe U XUMUYECKUM (QopMyiaMm
HEOPTraHWYECKUX BEHIECTB PA3JIUYHBIX KJIAcCOB (yrapHbIl ra3, YIJIEKHCIBIA Ta3, aMMHak,
raiieHasi M3BeCTb, HETalleHass W3BEeCTb, MUThEBAs COJa W JPYTHX): Ha3blBaTb U COCTABIATH
(GOpMyJITEI XUMHUUYECKHUX BEIIECTB, OMPEEIATh IPUHAJICKHOCTD K KJ1accy.

Tema 2.2.
DOU3NKO-XUMHUYECKHE
CBOMCTBA
HEOPraHUYeCKUX
BEIICCTB

Conep:xxanue yueOHOIro MaTepuaJa

1. Meramnel. O6mue ¢pusznyeckue U XUMHUYeCKHe cBoiicTBa MeTayuioB. CrlocoObl MOIyYeHHUs.
3HaueHUe METaNIOB M HEMETAJJIOB B MPUPOJE U KU3HEAEITEIbHOCTH YeJIOBEKa U OPraHU3MOB.
Koppo3us MeTamioB: BUIbl KOPPO3HHU, CIIOCOOBI 3aIUTHI METAIIIOB OT KOPPO3HH.

2. Hewmerammer. OOmme ¢Qu3nueckue W XUMHUYECKHE CBONCTBA HEMETAJIOB. THUIHYHBIC
cBoiictBa HemeTtauioB IV— VII rpynn. Knaccudukanms M HOMEHKIATypa COEIUHEHUH
HeMeTalI0B. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE.

3. XWMHYECKHE CBOMCTBA OCHOBHBIX KJACCOB HEOPraHWYECKMX BelecTB (OKCHIOB,
TUAPOKCUIOB, KUCIIOT, COJIEH U /Ip.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEILECTB,
BOJOPOJHBIX COCIUHEHUH, BBICIIIUX OKCUJIOB U TUAPOKCHJIOB.

Coaep:xxanue yueOHOro MaTepuaJa

Tumsr KPUCTATINIMYCCKUX PCILICTOK (aTOMHaH, MOJICKYJIsIpHAsd, WOHHAa“d, MeTaJ’IJ’II/I‘-ICCKaH).
3aBHCHMOCTh XHMUYECKOW aKTUBHOCTH BC€IICCTB OT BHAA XUMHYECKOM CBS3M MW THIIA
KpHCTﬁJlJ'IH‘-ICCKOﬁ PCLICTKU. HpI/I‘{I/IHLI MHOF006p33I/IH BCIICCTB.

OK 5,0K 6,0K 7,
OK 8
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IpakTnyeckoe 3ansiTue (MpodecCHOHATIBLHO-OPUEHTHPOBAHHOE CO/IePsKaHUe)

CocraBieHHe ypaBHEHMM XMMHMYECKHX PEAKIMM C ydYyacTHEM HPOCTBIX U  CIOXKHBIX
HEOPraHMYECKUX BEIIECTB: META/UVIOB M HEMETaJUIOB; OKCHIOB METalIOB, HEMETalIoB U
aM(bOTepHBIX 3JICMCHTOB, HCOPTAaHUYCCKUX KHUCJIOT, OCHOBaHUU U aM(bOTepHBIX THAPOKCUIOB,
HEOPraHMYECKUX COJICH, XapaKTepU3yIOIINX UX CBOICTBA.

Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHMl Ha CBOMCTBA, COCTaB,
nojlyueHue M 0e30macHOe HCIOJIb30BAHUE BAXKHEHIIMX HEOPraHMYECKHX BEIIECTB B OBITY U
MPaKTUYECKOU JIeATEILHOCTH YEI0BEKa.

Tewma 2.3. IIpakTHYeckoe 3aHsATHE 1
Wnentudukamus W3yuenne wuACHTU(GHUKAINKA HEOPraHWYECKUX BEUIECTB C HCIOJIb30BaHUEM HX (PHU3HKO-
HEOPraHUYeCKUX XMMHYECKUX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEAKIIUH.

BEIIIECTB JlaGopaTopnas padora « UaeHTH(PUKAIMSA HEOPraHUYECKHX BelleCTBY.

Pemenne skcriepuMeHTAIBHBIX 3a/1a4 110 XUMHYECKUM CBOIMCTBAM METAJIOB M HEMETAIJIOB, I10
pacro3HaBaHMIO U TIOJTYYCHUIO COCTMHEHNH METAIIIOB U HEMETAJLIOB.
Wnentuukanys HEOPraHMYECKHX BEUIECTB C HCIIOJIB30BAHUEM HUX (U3UKO-XUMHUECKHX
CBOWCTB, XapaKTEPHBIX KAueCTBEHHBIX peakuuid. KadecTBeHHbIE peakuuu Ha cyiubdar-,
KapOOHAT- U XJIOPU/I-aHHOHBI, HAa KATHOH aMMOHHS.
Pa3nen 3. CtpoeHne U CBOMCTBA OPraHU4YeCKUX BelleCTB 15 OK 6,0K 7,0K 8

Tema 3.1. Conep:xxanue yueOHOro MaTepuaJa 4

Knaccngukarpus, 1. TlosBnenue u pa3BUTHE OPraHUYECKOW XUMHUM Kak Haykd. [Ipeamer opraHM4ecKod XUMHH.
CTPOCHHUC N MecTo 1 3HaYE€HHE OPraHWYECKOH XUMHUH B CHCTEME €CTECTBEHHBIX HayK.
HOMCHKJIATypa 2. XUMHYECKOE CTPOCHHE KaK TMOPSAJOK COCIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO WX

OpPraHn4€CKUX BCHICCTB

BAJICHTHOCTH. (OCHOBHBIE TMOJOKEHUS TEOPHUM XHMHUYECKOTO CTPOEHUSI OpPraHWYECKHUX
coenuaeHuit A.M. ByTtnepoBa. YriepoaHblil CKeleT OpraHUuYecKOd MOJIEKYJbl. 3aBUCHMOCTH
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOEHUS MOJIEKy. M30MepHst 1 U30MEPBI.

3. Tlowsatue o ¢pyHKIMOHATBHOU Tpymie. Pamukan. [IpuHIMIBI KiaccuPUKAITMN OpraHUIeCKHX
coeMHeHU. MexayHapoaHasT HOMEHKJIATypa M HPUHIUIBI HOMEHKIATYpbl OpPTraHUYECKHUX
coenuaeHU. [loHsATHE 00 a30TCOACPKANTUX COCTUHEHUSX, OMOJIOTHUYECKH aKTUBHBIX BEIIECTBAX
(yrmeBopax, skupax, OenKax | Jp.), BRICOKOMOJICKYISIPHBIX COSAMHEHHUSIX (MOHOMEp, MOINMED,
CTPYKTYPHOE 3BEHO).
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IIpakTnyeckue 3aHATHS

Homenknarypa opraHn4eckux COeIMHEHUIN OTJENIbHBIX KJIaCCOB (HACBIILIEHHbIE, HEHACBILLICHHbIE
U apOMAaTUYECKUE YIIIEBOAOPOAbI, CIUPTHI, (PEHOIIBI, aIbACTUIbI, KETOHBI, KAPOOHOBBIE KUCIOTHI
u J1p.).

CocraBineHue IMOJHBIX M COKPALEHHBIX CTPYKTYPHBIX (OPMYJI OpraHMYECKHX BEIIECTB
OTHEIBHBIX KJIACCOB, MCIOJIB3Yysl HX HAa3BaHHUA 110 CHCTEMATHYECKOM U TPUBHAIBHOU
HOMEHKJaType (3TWJIEH, aleTWIeH, ITULepuH, (eHois, (opMalbleruj, yKCyCHas KHUCIOTa,
rmiuH). Pacdersr mpocreiimeit GopMybl OpraHHYECKON MOJIEKYJIbl, UCXOMs M3 AJIEMEHTHOTO
cocraga (B %).

Tema 3.2.
CpoiicTBa
OpraHUYECKUX
COCTUHEHUN

Coaep:kaHue y4yeOHOTo MaTepuaa

OU3NKO-XUMHUYECKUE CBOMCTBA OPraHMYECKUX COEJIMHEHUN OTIEIbHBIX KIacCOB (OCOOEHHOCTH
KJaccu(UKalul ¥ HOMEHKJIATYpbl BHYTPU KJIacca; FOMOJIOTHYECKUH pax M obmas Gopmyna;
U30MepHst; pU3MUECKUe CBOMCTBA; XUMUYECKHE CBOMCTBA; CITOCOOBI IOTyUeHHUS ):

1. npenenpHbIE YIIeBOAOPOAbI (aJKaHbl M LUKJIOAIKaHbl). ['opeHume MeTraHa Kak OJUH U3
OCHOBHBIX HCTOYHUKOB Te€IUIa B IPOMBIIIICHHOCTH U ObiTy. CBOHCTBA NPUPOIHBIX
YTJIEBOIOPOAOB, HAX0XKICHUE B IIPUPOJIE U IPUMEHEHNE aJIKAHOB;

2. HempeAenbHbIE (aJKEHBI, ATKWHBI U aJKaJMEHBl) M apOMaTHYECKUE YIiIeBO1opoabl. ['openune
alETUJIEHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHU AJIs1 CBAPKU M PE3KU METAJIOB

3. KHCIOpOJCOAEp)KalIie COeAUHEHUsS (CIIUPTHI U (EHOINbI, KapOOHOBBIE KHCIOTHI M I(UPHL,
IbJETUABl M KETOHBI, KHpBI, yrieBoabl). IIpakThyeckoe NpUMEHEHHE ATHICHIJIMKOJS,
rnepuHa, ¢penona. [Ipumenenne ¢popmanbaeruaa, aleraabieruia, yKCycHON KUCIoThl. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT. MOIOIIHMe CBOWCTBA MbLIIA,

4. a3zoTcojepiKaliue COCIUHEHHS (aMHUHBI U aMUHOKHUCIIOTHI, Oelku). BricOKOMONEKyIsIpHbIS
COEMHEHUs (CHHTeTHYeCKHe M OMOJIOTMYECKU-aKTHBHBIE). MOHOMEp, MOJIUMEp, CTPYKTYypHOE
3BeHOo. [lonmuMepu3anusi STWJIEHa Kak OCHOBHOE HANpPaBJI€HUE €ro  HCIOJb30BaHUS.
I'eHeTnyeckas CBS3b MEXAY KJIACCAMHU OPraHMYECKUX COCIUHEHUM.

IIpakTHYeckue 3aHATHA

CBolicTBa OpPraHMYeCKUX COEOUHEHHMI OTIENbHBIX KJIACCOB (TpUBHAIbHAs U MEKIyHapOJHas
HOMEHKJIaTypa, XHUMHUYECKHE CBOMCTBAa, CIOCOOBI TIOJMy4YeHUs): IMpeneiabHble (ajJKaHbl U
LUKJIOAJKAaHbI), HENpeIeNbHble (QJKEHbl, QJIKWHbl W aJKagUuEHbl) M apOMaTUUYECKUE
YTJIEBOIOPOAbI, CIUPTHI U (DEHONBI, KapOOHOBBIE KUCIOTHI U 3(UPHI, albIETUIbl U KETOHBI,
auuHbl ¥ AWMHOKHUCIIOTHI, BBICOKOMOJEKYJIAPHBIE COEOUHEHMS. 3aJaHus Ha COCTaBIICHUE
YPAaBHEHUH XWMHYECKMX pEaKIUil C y4YacTHEM OpPraHMYECKHMX BEHIECTB HA OCHOBAaHUM HX
COCTaBa U CTPOEHHU.
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IpakTnyeckoe 3ansitue (MpPohecCHOHATIBLHO-OPUEHTHPOBAHHOE CO/IEPsKAHUE)

CocraBiieHHE CXeM peakiui (B TOM 4YHCIE MO MNPEJIOKEHHBIM IIEMOYKaM MPEBPAILCHUN),
XapaKTEePU3YIOIUX XWMHUYECKHE CBOWCTBA OPraHMYECKUX COEIMHEHHWI OTAENIbHBIX KIJIACCOB,
CrocoObl WX TIOJY4YEHUSI M Ha3BaHUE OPraHWYECKUX COCAMHEHUW 10 TPUBHAIBHOW WIIU
MEXIYHAPOJAHONU CUCTEMATUYECKOW HOMEHKIIAType.

Pemienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHYECKHX 3aJaHHl HAa CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTJEIbHBIX KJIACCOB.

JladopaTopnasi pabdora «IIpeBpaniennsi OpraHu4ecKNX BeleCTB MPU HATPEeBAHUN»
[Tomydyenue »TuiieHA M HM3yYEHUE €ro CBOWCTB. MojenupoBaHUE MOJEKYJl U XMUMHYECKUX
[IPEBpALCHUI Ha IPUMEPE 3TaHa, TUJIEHA, AallETUIICHA U JIp.

Tema 3.3.
Nnentuduxanus
OpPTaHHYECKUX
BEIIECTB, UX 3HAUYCHHE
Y IPUMCHEHUE B
OBLITOBOM U
MIPOU3BOACTBEHHOMN
EeITEIbHOCTH
YyeJgoBeKa

Conep:xxanue yueOHOro MaTepuaJa

1. buoopranndeckue coenuHeHus. [IpumeHneHne u Ouosoruyeckas pojb YIJIEBOIOB.
OxucieHue yrieBoJI0B — HWCTOYHHK OJHEPTrUU KUBBIX OpraHu3MoB. OOJacTH TpPUMEHEHUs
amuHOKuCIOT. [IpeBpaiienus OenkoB NMUIIM B opraHu3Me. buosornueckue (QyHKUUU OEIKOB.
buonornueckne ¢yHKIH XUpoB. Poib opraHMYecKold XUMHH B PEIICHHH MPOOJIEM MUIIEBON
0€30I1aCHOCTH.

2. Ponb opraHmdeckoil XUMHHM B pEIICHUH TPOOJIIEM HHEPreTHYecKoi Oe30macHoCTH, B
pa3sBUTUM MEIULMUHBI, CO3JAHMM HOBBIX MAaTEpUAIOB, HOBBIX MCTOYHHUKOB 3HEPIUU
(ampTepHAaTUBHbIE HCTOYHMKU OHHEpruu). ONacHOCTb BO3ACHCTBUS Ha >KHUBbIE OpPraHU3MBI
OPraHMYeCKHUX  BEIIECTB  OTAEIbHBIX  KJIAcCOB  (YIJIEBOAOPOABI,  CIUPTHI,  (PEHOIBI,
XJIOPOPraHUYECKHE IPOU3BOJHBIE, aNbJErHAbl W JAp.), CMBICH [OKa3aTels MpelebHO
JOIYCTUMOW KOHIIEHTPAIUH.

JladbopaTtopnasi padora «UneHTuduUKAUMA OPraHUYECKMX COCAUHEHMH OTHAEJbHBIX
KJIACCOB»

Wnentudukanus opraHu4ecKiuX COSAMHEHHH OTIENbHBIX KIACCOB (Ha MpUMEpPE allbJerHJIOB,
KpaxMmaia, YKCYCHOW KHCJIOTBHI, OETKOB M T.N.) C HUCIIOJB30BAHUEM HX (PU3HKO-XUMHUYECKUX
CBOICTB W XapaKTEpHBIX KAaueCTBEHHBIX peakuuid. [leHaTypamus Oenka TMpH HarpeBaHUU.
[IBeTHble peakiuu OenKOB. BO3HWKHOBEHHWE aHAJTUTHYECKOTO CHUTHAJA C TOYKH 3PEHUS
XMMHMYECKUX  IPOLIECCOB IPU MNPOTEKAHUM  KAYECTBEHHOM  pEAKUMH, ITO3BOJISIOLIEH
UIEHTU(OUIIMPOBATD MIPEAJIOKEHHBIE OPTAaHUUECKHUE BEIIECTBA

KonTtpoabsHnas padora

Bcero 3a I cemectp

34

Il cemecTp

38

OK 2-OK 8
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Paznen 4. Xumuyeckue peakumu

12

Tema 4.1.
Tunel XuMHUECKUX
peakuui

Conep:xxanue yueOHOIro MaTepuaJia

Knaccupukamuss u TUNBI XUMHYECKMX pPEAKIHMA C Y4YacTHEeM HEOPraHMYECKHX BEIIECTB.
CocraBneHue ypaBHEHMH peaklMi COEIUHEHHs, PA3JIOKEHMs, 3aMelleHus, oOMeHa, B T. Y.
peakuuii TOpPEHHUs, OKUCICHUSA-BOCCTAHOBJIICHUA. YPAaBHEHUS OKHUCIICHHMSI-BOCCTAHOBIICHMS.
Crenenp oxucnenusa. Okxuciautens M BoccTaHoBHUTENb. (CoOCTaBIeHHE W ypaBHHUBAHHE
OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKLIMH METOZOM 3JIEKTPOHHOr0 Oananca. OKUCINTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKLUU B IIPUPOJIE, IPOU3BOACTBECHHBIX MIPOLIECCAX U KUZHEAEATEIBHOCTU
OpraHU3MOB.

IIpakTH4yeckue 3aHATHS

KonnyecTBeHHbIe OTHOIIEHUS B XUMHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XHUMHH H
pacueTsl 10 YPaBHEHMSMM XUMHUYECKMX peakuuid. Moip Kak eJuHMIIa KOJIMYECTBa BEILECTBA.
MounsipHas Macca. 3aKOHbBI COXPAHEHHUSI MacChl U SHEPruu. 3aKkoH ABOrajpo. MossipHblil 00beM
razoB. OTHOCHUTENBHAs IUIOTHOCTh Ta3oB. PacdeTsl MO ypaBHEHMSM XUMHUYECKMX DPEaKLUM ¢
HCIIOJIb30BaHUEM Macchl, 00beMa (HOpMaJIbHbBIE YCIOBHSI) I'a30B, KOJIMUECTBA BEIIECTBA.

Tema 4.2.
DIIEKTPOJIUTHYECKAS
JIMCCOIUAITNSA ¥ MOHHBIN
oOMeH

Conep:xxanue yueOHOIro MaTepuaJa

Teopust s7eKTpOIUTHUUECKON auccouranuu. VoHbl. DJIEKTPOJIUTHI, HE SJEKTPOJUTHL. Peakiuu
noHHOTO oOMeHa. CocTaBieHUE peakIuii HOHHOTO OOMEHa IyTEeM COCTaBJICHHMS] MX TOJHBIX U
COKpAIIeHHBbIX MOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHBIE peakiuu. 3aJaHUsl HAa COCTaBIICHUE
VMOHHBIX PEaKIIHil.

JladopaTopnasi padora « TUNbI XHMMHYECKUX PeaKIuii»

HccnenoBanue THMOB (IO COCTaBY W KOJUYECTBY HCXOJHBIX U OOpPa3yIOIIMXCS BEILIECTB) U
NPU3HAKOB XMMHUYECKUX peakuuil. [IpoBeneHne peakiuii HOHHOro 0OMeHa, ONpPEEIIEHNE CPEIbI
BOJIHBIX PaCTBOPOB. 3a/laHUs HA COCTaBJICHUE NOHHBIX PEaKIU.

OK 6,0K 7,0K 8

Pa3znen 5. Kunernueckue u TEPMOAUHAMUYECCKHUEC 3AKOHOMEPHOCTH MMPOTEKAHUA XUMHUYECCKHUX peammi/i

10

Tema 5.1.
CKOpOoCTh XUMUYECKUX
peakuuii. XuMHUYECKOe

paBHOBECHE

Conep:xxanue yueOHOro MaTepuasa

1. CkopocTh peakiyu, €€ 3aBUCUMOCTb OT Pa3IH4YHBIX (PAaKTOPOB: MPHPOJBI PEarupyromux
BEIIIECTB, KOHIIEHTPAllUH pEArupyrolMnX BEMIECTB, TEMMEPATypbl W IUIOMIAJAN PEAKIIMOHHON
noBepxHOCTH. TernnoBbie 23PPEKTH XUMUIECKUX PEAKIHI. DK30- U SHAOTEPMUUYECKUE, PEAKIIUH.
2. OOpatuMOCTh peakmuii. XHMHYECKOE pPAaBHOBECHE W €ro CMEIIEHUE 0] JICHCTBHEM
pa3auuHbIX (AKTOpPOB (KOHIIGHTpAIMSI PEareHTOB WM MPOIYKTOB pPEaKIUH, JaBJICHUE,
TeMIlepaTypa) IS CO3/IaHUsI ONTUMAJBHBIX YCIOBHM TMPOTEKAHUS XUMHUYECKUX IIPOIIECCOB.
[Tpunnun Jle-Illatensbe.

OK 2, 0K 3, OK 4,
OK 5,0K 6,0K 7,
OK 8
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IpakTnyeckoe 3ansitue (MpPohecCHOHATIBLHO-OPUEHTHPOBAHHOE CO/IEPsKAHUE)

Pemenne mpakTHKO-OPUEHTUPOBAHHBIX 3alaHUi Ha aHaimM3 (AKTOPOB, BIMSIONIMX HAa
M3MEHEHHE CKOPOCTH XMMHUYECKON peakiuy, B T. Y. C TO3UIMI IKOJIOTUYECKH 11E1ecO000pa3HOro
MOBEJICHUS B OBITY M TPYAOBOH JEATEIHHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBBS U
OKPYXaIoIIel TPUPOIHON CPEIbI.

HpaKaneCRne 3aHATHSA

Pemrenne IMPAKTHUKO-OPUECHTUPOBAHHBIX Sa,Z[aHI/Iﬁ Ha IIPUMCHCHHUC IIPpHUHLIMUIIA Jle-1llaTense JJIA
HaXOKACHUA HAIIPaBJICHHUA CMCHICHUA PABHOBCCHUMA XUMHUYCCKOH pCaKku U aHaJIn3 (baKTOpOB,
BJIMAIOIIUX HAa CMCIICHUEC XUMHUYCCKOT'O PaBHOBECH .

Pa3znen 6. PacTtBopnl

Tema 6.1.
[TousTHE O pacTBOpax

Conep:kaHue yuyeOHOTro MaTepuaa

PactBopenne kak Qusuko-xumuueckuil rmnpouecc. PactBopel. CrocoObl NPUTOTOBIIEHUS
pactBopoB. PacTtBOopuMOcTh. MaccoBasi A0is1 pacTBOpeHHOro BemiecTBa. CMBICH MOKa3aTes
IpEeeNbHO JOMYCTUMON KOHLIEHTpPAllUM W €ro HCIOJIb30BAHHE B OLIEHKE HKOJIOIMYECKOMN
0€30I1aCHOCTH.

[TpaBuiia 3KOJIOTMYECKU L€1€CO00Pa3HOro IMOBEJACHHUS B OBITY UM TPYAOBOH J€ATEIbHOCTH B
LENAX COXPAHEHUs] CBOEr0 3/I0pOBbSl M OKpY’XKaIOUIeW HNPUPOJHOM Cpelbl; OMacHOCTh
BO3[[€fICTBI/I$I Ha JKMBBIC OpraHu3Mbl OHNPCACICHHBIX BCIICCTB. Pemenue IIPAaKTHUKO-
OPUEHTHPOBAHHBIX PpPACUETHBIX 3aJaHUH HA pPAacTBOPBL, MCIOJIb3yeMble B OBITOBOH U
HpOHBBOHCTBeHHOﬁ JACATCIIBHOCTH YE€IIOBCKA.

JladopaTopnasi padora «IIpuroroBsjieHue pacTBOpPoOB»

[IpuroToBneHne pacTBOPOB 3agaHHOW (MaccoBoM, %) KOHIEHTpanmuu (C TPAKTHKO-
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeIeNIEHUE CPebl BOJHBIX PACTBOPOB.

Pemenue 3a1a4 Ha MPUTOTOBIIEHUE PACTBOPOB.

OK 2, 0K 3, OK 4,
OK 5,0K 6,0K 7,
OK 8

Pazgen 7. Xumus B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKAa

Tema 7.1.
Xumus B ObITY U
MPOU3BOJCTBEHHOMN
NesTeIbHOCTH YeJI0BEKa

Conep:xanue y4eOHOro MaTepuasia

Hoselime nocTukeHUs XUMHUYECKOM HAyKM W XHMHYECKOW TEXHOJIOTMU. Ponb Xumuu B
00ecTieueHnH HSKOJOTUYECKOW, DJHEPreTHYeCKOW W THIIEBOW O0e30MacHOCTH, Pa3BUTHHU
MeaunuHbl. [IpaBuia moucka v aHanu3a XUMUYECKOW MHPOPMAIIUU U3 PA3TUYHBIX UCTOYHUKOB
(HayuHas ¥ yaeOHO-Hay4YHas TUTEpaTypa, CpecCTBa MaccoBor nHpopmaruu, cetb UHTEpHET).

OK 6, 0K 7, OK 8
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IIpakTnyeckue 3aHATHS

[Touck 1 aHanu3 KEHCOB O MPUMEHEHUH XUMUYECKHUX BEILECTB U TEXHOJIOTHUM ¢ ydeToM Oyaymieit
npoecCHOHANbHOM AESITENbHOCTH IO TeMaM: Ba)KHEHIIME CTPOMUTENbHBIE MaTepuabl,
KOHCTPYKLUHMOHHBIE MaTEPUaJbl, KPACKU, CTEKIIO, KEPAMHUKA, MATEPHAIIbI I AIEKTPOHUKHU, HAHO
MaTepuaibl, TEKCTUJIbHBIE BOJIOKHA, HCTOYHUKHA DSHEPIHHM, OPraHUYECKHME U MHUHEPAIbHbIC
yI00pEeHUs, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAST XHMHSI.

3amura: IlpencraBneHue pe3ynbTaToOB pelieHHs KeHcoB B ¢opMe MHUHH-IOKIaAa C
MpE3EHTalUEH.

IIpomexxyTounasi arrecramusi| 2
Bcero 3a II cemecTp| 38
Bcero:| 72
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3. YCJIOBUA PEAJIMBAIIUU YYEBHOI'O IPEJIMETA

3.1. TpebGoBaHusi K MUHUMAJIBLHOMY MATEPUAIBLHO-TEXHHYECKOMY 00ecriedeHn 0

Peanuzanus ydeOHOro mpeamera XuMHs MpEIroiaraeT Haludue KaOWHETa eCTeCTBEHHO-
HAYYHBIX 1 MAaTEMaTUYECKUX YU€OHBIX MPEIMETOB, U IUCLUUIUINH.

YyeOHoe obOopynoBaHme: pabourme MecTa OOydaromuxcs, padouee MecTo MperojaaBarels,
MapKepHas JocKa.

VY4eOHO-HAIIIAHBIE  [OCOOMS:  KOMIUIEKTBI ~ y4eOHO-METOAMYECKHUX  MaTepHajoB U
METOJUYECKUX MTOCOOMH, CTEH/IbI, IJIAKATHI.

Texnudeckue cpeacTBa: HOYTOYKH C BBIXOJOM B ceTh VIHTEpHET, MEPEHOCHON MPOEKTOD,
MarHuTooH, ayIMOKOJIIOHKH, SKpPaH.

3.2. HNudopmanuonHoe odecreueHue 00ydeHust

Ilepeuens pexkoMeHAyeMBIX Y4eOHBIX H31aHUil, UHTepHET-pecypcoB, T0MOTHUTEILHOM
JIMTEPaTypbl

[leyatHble W3MaHWUS HE WCIHOIB3YIOTCSA. YYEOHBIM TMpeIMeT IMOJHOCThIO oOecreueH
AIEKTPOHHBIMU U3JIAHUSMHU.
OcHoBHasi IUTEpaTypa:

1. MapreimoBa T. B. Xumusa: yuyeOHMK ¥ TPaKTHUKYM I CpeAHEro MpodeccnoHalbHOTO
obpazoBanus / T. B. MapteiaoBa, 1. B. Apramonosa, E. b. ['ogyHoB; mox obmeli penakmnueii T. B.
MaptbeiHOBOH. - 2-¢ u3d., ucnp. u gon. — M.: FOpaiit, 2023. - 368 c. Tekcrt: 3JeKTPOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiir [caiit]. - URL: https://urait.ru/bcode/511690.
2.  Xumus: y4eOHUK ansi cpenHero mpodeccuonanbHoro obpasoBanus / HO. A. Jlebenes, I'. H.
®danees, A. M. I'ony6es, B. H. [llamoBan; nox obmieit penakuueii I'. H. daneera. - 2-¢ u3z., nepepad.
u jo1. - Mocksa: U3natensctBo FOpaiit, 2023. — 431 ¢. URL: https://urait.ru/bcode/513073.

Jlono/IHuTeIbHAS JIMTepaTypa:
1.  Amndunorenona U. B. Xumus. ba3osslii ypoBenb: 10-11 kiaccbl: yueOHUK Al CpETHETO OOIIETO
oOpazoBanus / . B. Aupunorenona, A. B. badbkos, B. A. [lonkos. - 2-¢ u3a., ucrp. u gom. — M.:
FOpaiit, 2023. - 290 c. Tekcr: anektponnsiit / URL: https://urait.ru/bcode/530422.
2.  AmapueB A. M. OOmas u Heopranumdeckas xumus. JlabopaTOpHBIM NpakTHKyM: ydeOHOe
nocobue ans cpenHero npodeccuoHanbHoro odpasosanus / A. . Amapues, A. A. Kazakosa, JI. B.
[IleBHunpiHa. - 2-¢ u3A., ucnp. u jom. - M: IOpaiit, 2023. - 159 c. Tekcrt: >neKTpoHHBIN //
Oo6pasoBarenbHas iathopma HOpaiit [caiit]. - URL: https://urait.ru/bcode/514569.
3. Tymuxun E. M. Xumusa. B 2 4. Yacte 1. O6mas u HeopraHuuyeckass XUMHs: y4EOHUK IS
cpenHero npodeccrnoHabHOTO 00pazoBanus / E. W. TynukuH. - 2-¢ 3., ucnp. u jgon. — M.: FOpaiit,
2023. — 385c. - (IIpodeccuonansHoe obpazoBanue). - ISBN 978-5-534- 02748-8. - Tekcrt:
anieKTpoHHbIH // O6pa3oBarenbHas miardhopma FOpaii [caitr]. - URL: https://urait.ru/bcode/513730.
4.,  Tymuxun E. WM. Xumusa. B 2 4. Yacte 2. OpraHuueckas XUMHS: YYEOHMK Ui CpEIHEro
npodeccronanbHoro oopaszoBanus / E. M. Tynukun. - 2-e¢ u3z., ucnp. u gon. — M.: FOpaiit, 2023. —
197 c. - (IlpodeccuonansHoe obpazoBanue). URL: https://urait.ru/bcode/513731.
5. Xwumwsa. 3amayHuk: ydeOHOe TocoOue isd CpeaHero mnpodecCHOHaIBLHOTO OOpa3oBaHUs /
1O. A. JleGeneB [u ap.]; mon obOmieii penmakuueit . H. ®@aneeBa. — M.: FOpaiit, 2023. - 236 c. -
(ITpodeccuonansuoe obpazoBanue). - Tekct: snekTpoHHBI // OOpa3zoBarensHas miatdgopma FOpaitt
[caiiT]. - URL: https://urait.ru/bcode/513091.
6. Xwumums: ydeOHHMK musi cpemaHero mpodeccrmonanpHOTO oOoOpasoBanust / 1O. A. JleGenes,
I'. H. ®anees, A. M. I'onyGes, B. H. [llanoBain; nmox obmeit penakuueit I'. H. ®ageesa. - 2-e usm.,
nepepad. u gmom. - M.: IOpaiit, 2023. - 431 c. - (IlpodeccuonansHoe oOpaszoBanme). TekcT:
aneKTpoHHBIH // OOpa3oBarenbHas mwiardopma FOpaiir [caiit]. - URL: https://urait.ru/bcode/513073.

IIpodeccnonanbHbie 02361 JAHHBIX U HH(POPMaLMOHHbIE pecypchl ceTn UHTEpHeET:
1.  HayuHo-momyisipHBII XypHai « XUMUS U KU3HBb» https://hij.ru
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https://urait.ru/bcode/513073
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https://urait.ru/bcode/513073

2.  HayuyHo-TeopeTHYeCKH U METOJAMYECKHH KypHaT « XUMHs B IIKoyie» https://hvsh.ru

3. llopran ¢yHIaMeHTalnbHOTO XHMHUYecKoro ooOpasoBanuss Poccun. Hayka.
TexHomorun. DiekTpoHHas OudMoTeka mo XxumMuu https://www.chem.msu.su

4.  Xwumusa. OOpa3oBaTeNbHBINA CAUT A IKOIBHUKOB http://hemi.wallst.ru

5. Dnexrponnas 6ubmuorexa PITY https://liber.rsuh.ru/ru

6.  Dnexrponusiit pecypc: ObC «3nannym» http://znanium.com

7. DOnexrponnsii pecypc: DBC «lOpaiit» https://urait.ru

OobpazoBanue.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O ITPEJIMETA

KoHTpoJib 1 OeHKa pe3yJbTaTOB OCYIIECTBIISIETCS MPENOAaBaTeIeM B IIPOLECCE POBEACHHUS
TEOPETUYECKUX M MPAKTUYECKUX 3aHATHH, a TaKkKe 3aHATHH B (popMe MPaKTUYECKOH MOArOTOBKH,
HalpaBJIEHHBIX Ha (OPMHUPOBAHNE OOIUX U MPAKTUYECKUX KOMIIETEHIIM:

Oo6masi/npodeccuoHaIbHAS KOMIIETEHIUSA

T oneHoYHBIX MePONPUATHH

OK 2.0Opranu3oBbIBaTh COOCTBEHHYIO JESATEIBHOCTD,
BBIOMPATh TUIIOBBIE METOABI U CIOCOOBI BBITOJIHEHHS
poeCCHOHATBHBIX 3ajad, OLICHUBATh 1754
3((HEKTHBHOCTH M Ka4eCTBO.

OK 3.IlpuHuMaTe  pelieHus B
HECTAaHAAPTHBIX  CUTYyallMsIX |
OTBETCTBEHHOCTb.

CTaHAAPTHBIX n
HCCTH 3a HHNX

OK 4.OcymiecTBisiTh  MOUCK W HCIOJIB30BAHUE
uHpopmanuy, HeoOxoaumoi mnsi  3ddexkTuBHOTO
BBITTOJIHEHUS npodecCHOHATBHBIX 3ajad,
po(heCCHOHATLHOTO ¥ IMYHOCTHOTO PA3BHUTHSI.

OK 5.V cnonb3oBaTh MH(POPMAIIMOHHO-
KOMMYHHKAlIUOHHBIC TEXHOJIOI'HN B
pohecCHOHATLHOM IS TEIILHOCTH.

OK 6.Paborarh B KONJIEKTHBE W B KOMAaHIIE,
3G GEKTUBHO OOIIATHCS € KOJUIETAMH, PYKOBOICTBOM,
OTPEOUTEIISIM.

OK 7.bpatb Ha ce0si OTBETCTBEHHOCTh 3a paboTy
YJIEHOB KOMaH[Ibl (TOJYMHEHHBIX), 3a pe3ylbTaT
BBHITIOJTHEHUS 33/IaHUH.

OK 8. CamocTosATEIBHO OIIpENENATh 3a7a4u
npodeccHoHalbHOTO U JIMYHOCTHOTO  Pa3BUTHA,
3aHUMATbCS camMo00pazoBaHuEM, O0CO3HAHHO

IIaHUPOBATD ITOBLIIIICHUEC KBaJ'II/I(l)I/IKaI_[I/II/I.

—  YCTHBIH OIIPOC;

—  (pOoHTAIBHBII OMPOC;

—  OIIeHKa CaMOCTOSITENTbHBIX u
KOHTPOJIbHBIX PadOT;

—  HaOJI0JIeHHEe 3a XOJOM BBIIOJIHEHUS
1ab0paTopHBIX PadoT;

—  OLICHKA BBIMOJHEHHS J1a00pPaTOPHBIX
pabor;

—  OLEHKa IIPaKTUYECKHUX pabor
(pemieHUst KavyeCTBEHHBIX, PACUYETHBIX,
npopecCHOHATBPHO  OPUEHTHPOBAHHBIX
3a/1ay4);

—  OLEHKA TeCTOBBIX 33aHUM;

— OLEHKAa BBIIOJHEHUS JOMAIHUX U
CaMOCTOSITENIbHBIX PadoT;

— HaOJmoJleHue U OlleHKa paboT Ha
CTyZICHYECKOH KOH(pepeHuuy;

WUTOTOBBIN OMPOC.
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