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Pabouyas mporpamma o01eo06pa3zoBaTeIbHON YUeOHOM AUCITUTIIINHBI
OVJI. 01.04 Xumus pa3paboTaHa Ha OCHOBE TPEOOBaHMIA:

- @enepalbHOIO TOCYJAPCTBEHHOTO OO0pA30BaTEIbHOIO CTAaHIApTa CPEIHETO

npodeccuoHaibHOTO0 00pazoBanus mo crenuanbHocTu 44.02.02 IlpenonaBanue B
HaYaJIbHBIX KJIACCAX, BXOMSIIEH B COCTAB YKPYITHEHHON TPYIIbI CTIEIHATIBHOCTEN
44.00.00 OOpazoBanue © TEAATOTHYECKUE HAYKH, YTBEPKICHHOTO TMPHUKA30M
Munnpocsemenusi Poccuun ot 17.08.2022 r. No742 (c usm. ot 03.07.2024r.),
3apeructpupoBano B Muntocte Poccum 22.09.2022 r. Ne70193;

C YYETOM:

- MPUMEPHOM MPOTrpamMMBbl;

- B COOTBETCTBUHU C PabO4YMM y4eOHBIM IIIAHOM 00pa30BaTEIbHONW OpraHHM3alyin
Ha 2025/2026 yueOHbIi TO/I.

I'amxukaareBa 3arpat MaromMenoBHA - IPENOIABATED
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1. HACIIOPT PABOYEH NPOI'PAMMBI YYEBHOM JUCIUIIJINHBI
OV/. 01. 04 Xumus

1.1. O6s1acTh IPUMEHEHUS TPOrPAMMbI

Pabouas mporpamma y4eOHOM JUCLMILIMHBI SBJISETCS YacThiO MPOTrpaMMBbl
noAroToBku crennannctoB cpeanero 3seHa (IIIICC3) B coorBercTBUM ¢ @I'OC mo
cnemansHocT  CIIO  44.02.02 TlpemogaBaHMe B Ha4YajdbHBIX KJIaccax,
BXOJSIIE B COCTaB YKpymHeHHOW rTpymnmbl crnenuanbHoctei  44.00.00
OO0pa3oBaHue U neJaroruyecKue HAyKu.

1.2. Mecto nucuumiaunbl B cTpykrype IHIICC3: nucuuniavHa BXOAUT B LMK
00111e00pa30BaTEIbHBIX JUCIUTLIVH.

1.3. Hean, 3a1a4m ¥ IVIAHUPYEMbIE Pe3YJbTATHI OCBOCHUSI JUCIUTITHHBI

Hean pucumniauebl. dopMmupoBaHWe y CTYAEHTOB NPEACTABIECHUS O
XMMHUYECKON COCTABJISIOIIEN €CTECTBEHHO - HAYYHOU KAPTUHBI MUPA KAK OCHOBBI
MPUHATUS  PEUICHUA B JKU3HEHHBIX W  MPOU3BOJCTBEHHBIX  CHUTYyalUSX,
OTBETCTBEHHOTO IOBEJCHHUS B IPUPOJIHOU CpeEE.

3aaun AMCUMIIUHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX
MIPOLIECCOB U ABJICHUM B OKPY>KaIoIIel cpesie, LIeIOCTHOM HAyYHOU KapTHUHBI MUPA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABIATH (POPMYJIbI HEOPTaHMUECKUX M OPTaHUYECKUX
BEIIECTB, YPaBHEHUS XUMHUYECKHX  pEaKIHil, OOBSACHATb MX  CMBbICIH,
UHTEPIIPETUPOBATH PE3YJIbTAThl XUMHUUYECKHUX IKCIIEPUMEHTOB,

3) cdopmMupoBaTh HAaBBIKH MPOBEACHHUS MPOCTEHIINX XUMHUYECKUX
HKCIIEPUMEHTAJILHBIX HCCIEIOBAaHUN C COONIOZCHUEM TMpaBuUil  0E30MacHOTO
oOpallleHHs ¢ BelIeCTBaMH U JIa0OpaTOPHBIM 000PYI0OBAaHUEM;

4) pa3BUTh YMEHHUS UCIIOJIb30BaTh HH(MOPMAIIUIO XUMHUYECKOTO XapakTepa U3
Pa3IUYHBIX UCTOYHHUKOB;

5) cdopmupoBaTh  yMEHHMsS ~ IPOTHO3UPOBATH  MOCJEACTBUS  CBOEH
NEATETPHOCTH W XUMUYECKUX TMPHUPOIHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
IIPOLIECCOB;

6) chopMUpOBaTh MOHMMAHUE 3HAYUMOCTU JOCTHIKCHHI XMMHYECKOH HAYKH
Y TEXHOJIOTUH AJISl Pa3BUTHS COLMANBHON U POU3BOJICTBEHHOM cep.



Ilnanupyemblie pe3yjbTaThbl OCBOCHUS 0011€00pa30BaTeJbHOM TUCHUILIMHBI «XuMHs» B cooTBeTcTBUM ¢ PT'OC CIIO n
Ha ocHoBe PI'OC COO

Kox um HamMeHOBaHmue
(popmupyembIx
KOMIIeTeHIIU I

[Inanupyemble pe3yJbTaThl 0CBOCHHS THCIUILIHHBI

JIMYHOCTHBIE H METanpeaMEeTHbIC

ITpeamerHbie

OK 01. Beibupats
CIOCOOBI pelieHus 3a1a4
npodeccrnoHanbHOM
JeSITeTbHOCTH
MIPUMEHHUTEIBHO K
Pa3IMIHBIM KOHTEKCTaM

B yacTi Tpy10BOr0 BOCIUTAHUS:

- TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH MacTepCTBa,
TPYAOIIO0HE;

- TOTOBHOCTb K aKTHMBHOM JEATEIbHOCTH TEXHOJOIMYECKONH U
COLIMATILHOW HAIPaBICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATD,
IUIAHUPOBATh M CAMOCTOATENIBHO  BBITIOJIHATH — TaKylO
JIEATEIIbHOCTD;

- HHTEpeC K pa3audHbiM chepam mpodeccHoHaTbHON
NCATCIIBHOCTH,

OBiageHue YHHBePCAJIbLHBIMHU
MO3HABATEJIbHBLIMHY JICHCTBUSIMH:
a)0a3oBble JIOrHYecKHe AeiicTBHS.

- CaMOCTOSITENFHO (OPMYJIHMPOBAaTh M  aKTYaJIU3UPOBATH
po0JemMy, pacCMaTpuBaTh €€ BCECTOPOHHE,;

- YCTaHaBHI/IBaTB CyH_ICCTBeHHBII\/JI HpI/I3HaK NI OCHOBAHUA
JUTSI CpaBHEHUS, KJacCU(UKAIIUU U 0000IIeHNS,

- OHpCI[eJ'ISITB neian ACATCIBbHOCTH, 3aaaBaThb HapaMeprl nu
KPUTEPUU UX TOCTHKCHUS;

yueOHbIMHU

- BBUIBJATH 3aKOHOMEPHOCTH W  NOPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBJICHUSIX;

- BHOCHTb KOPPEKTHUBBI B JI€ATECIbHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJbTATOB IIECJISIM, OIICHUBATh PUCKH
MOCIEACTBUI eI TEILHOCTH;

- pa3BHBaTh KpEATUBHOE MBIIUICHUE TMPU PEIICHUHN

YKU3HEHHBIX TPOOJIEM

0) 0a30BbIe HUCCIeA0BaTENbCKUE IeiCTBUS:

- BIIAJETh HAaBBIKAMH  Y4€OHO-HCCIIEIOBATEIbCKOW U
IIPOEKTHOM JIEATEIIPHOCTH, HABBIKAMHU Pa3pelIeHUs PoOJIeM;

- BIIQJETh CHUCTEMOM XMMHYECKUX 3HAHUHU, KOTOpas
BKJIIOUAET: OCHOBOIOJAralolue TMOHATUA (XMMHYECKUN
JJIEMEHT, aTOM, 3JIEKTpOHHas o0ojoyka aroma, s-, p-, O-
JJIEKTPOHHBIE ~ OpOMTaNM  aToMOB, MOH,  MOJIEKYyJa,
BaJICHTHOCTb, AJEKTPOOTPHULIATEIBHOCTD, CTEIEHb
OKHUCJICHUS, XMMHMYECKas CBs3b, MOJb, MOJIIpHAs Macca,
MOJISIDHBI 00BEM, YIJIepOIHBIN CKeleT, (YHKIMOHAIbHAs
rpynna, pajukall, HU30MEpHUs, H30MEPBI, T'OMOJIOIMYECKHU
pan, TOMOJIOTH, yIJ1€BOJIOPO/IBI, KHMCIIOpOJI- u
a30TcoJlepKalllie COEIMHEHUs, OWOJOTMYECKH aKTHUBHBIE
BellecTBa (YIJ€BOJbI, JKUPBI, OEIKM), MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEAWHEHHS,
KPUCTAJUIMYECKAsl PEIIETKA, TUIIbI XUMHYECKHX peaKklui
(OKHCIINTENIEHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJIOTEPMHUYECKHE, PEaKIMd HOHHOTO OOMEHa), pacTBOD,
DIIEKTPOJIUTHI, HEJIEKTPOJIUTHI, ANEKTPOJINTHYECKAS
JUCCOLMAIUS, OKHUCIIMTEIb, BOCCTAaHOBUTENb, CKOPOCTh
XMMHUYECKON peakIMM, XUMHUECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpPHSI XMMHUYECKOIO CTPOEHHUS OPraHu4ecKuX

BemectB  A.M.bytnepoBa, Teopus AIEKTPOIUTUUYECKOMN
aucconuanuu, nepuonuyeckuii 3akoH JI.M. Menzeneesa,
3aKOH COXpaHEHHUS Macchl), 3aKOHOMEPHOCTH,

CUMBOJINYECKUH SI3BIK XUMHH, q)aKTOJIOFI/I‘-ICCKI/Ie CBCJICHHUA O

CBOﬁCTBaX, COCTaBc, IIOJIYy4YCHUH n 0€e301macHOM
HCIIOJIBb30BaHHUH BayKHEHUIIINX HCOPTaHNYCCKUX u
OPraHu4YCCKuX BCIICCTB B 6BITy n HpaKTquCKOﬁ

JACATCIIBHOCTH YCJIOBCKA,
- YMCTb BBIABJIATH XAPAKTCPHBLIC IPH3HAKH W B3daMMOCBA3b
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- BEISBJIATH MPUYHHHO-CIIC/ICTBEHHbIC CBSI3H u
aKTyaﬂI/ISHpOBaTI) 3az[aqy, BBIABUTAThb FI/IHOTCSy cec peIHeHI/IH,
HAXOJIUTh  APTYMEHTBI  JJI1  JOKa3aTelbCTBA  CBOMX
YTBEPKJICHHM, 3a/1aBaTh apAMETPBI U KPUTEPHUH PELICHUS;

- QHAJM3UPOBATh TMOJYYCHHBIC B XOJIC PEIICHUS 3aJauu
peSy.]'II)TaTBI, KpI/ITI/ILICCKI/I OLICHUBATh HUX }IOCTOBepHOCTB,
POTHO3MPOBATh U3MEHECHUE B HOBBIX YCJIOBUSX;

- YMCTI) HepeHOCI/ITL 3HAHUSI B HOSHaBaTCJ'II)Hy}O 158
NPaKTUYECKYIO 00JIACTH KHU3HEICATCIbHOCTH;

- YMETb HHTETPUPOBATH 3HAHUSA W3 Pa3HbIX IPEIAMETHBIX
o0Jacreii;

- BBIBUI'aTb HOBBIC HJIECH,
TIOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTH HMX WCITONIL30BAaHMS B IT0O3HABATEILHOW U
COLIMAJILHOW TIPAKTHUKE

npeajaratb OPUTHMHAJIBHBIC

HN3YUCHHBIX HOHHTHﬁ, NIPpUMCHATH COOTBCTCTBYIOIIIHC
IIOHATHA npu OITMCaHHUH CTPOCHUA n CBOICTB
HCOPTaHUYCCKUX u OpTraHU4YCCKUX BCIICCTB u ux
npeBpameHI/Iﬁ; BBISBIIATH B3aUMOCBS3b XMMHYCCKHX 3HAHHI

C TTOHATHUAMU )51 MNpEaACTaBJICHUAMU APyrux
C€CTCCTBCHHOHAYYHBIX IIPEIMECTOB,
- YMCTb HCIIOJb30BaTh HanMCHOBAaHUA XUMHNYCCKHUX

COEIMHEHUN MEXIYHAPOJHOIO COI03a TEOPETHYECKOM U
MPUKJIATHOW XVUMHHM U TPUBHAIBHBIC HA3BAHMS Ba)KHEHIIMX
BelIeCTB  (dTWIEH,  aneTWlIeH,  IJHIepuH,  (EeHo,
dbopManbaerua, yKCycHas KHCIOTa, TTUIUH, YrapHbIA Tras,
yl"J'ICKPICJ'IBIfI ra3d, aMMHaK, rami€Has HU3BECTb, HEralicHas
U3BECTh, MHUTHEBAS COAAa U JAPYTUX), COCTaBIATH (POPMYIIBI
HGOpFaHHqCCKHX n OpFaHHqCCKHX BCIICCTB, ypaBHeHI/IH
XUMHUYECKHUX PEaKIHid, OOBSICHATh UX CMBICH; MOATBEPKAATh

XapaKTepHbIe XUMHUYECKHE CBOIiCTBa BEIIECTB
COOTBCTCTBYIOIIIMMU 9KCIICPUMCHTAMU u 3aIlluCsIMUu
YpaBHEHUN XUMHUUYECKUX PEAKIUH;

- YMCTb YCTAaHABJIMBATb HNPUHAMJICIKHOCTL H3YUYCHHBIX

HEOPTraHWYECKUX U OPTaHUUYECKHUX BEIIECTB K ONPEACIICHHBIM
KjlaccaM M TpynmnaMm COEIMHEHHM, XapaKTepu3oBaTh HX
COCTaB M BaXHEHUIIME CBOWCTBA; OMNPEAECIATH BUIbI
XHMHYECKHUX CBS3€M (KOBaJIeHTHAs, HOHHAs, METaJlJINYecKasi,
BOJIOPO/IHAS), THUITBI KPUCTAUIMUECKUX PEIICTOK BEIIECTB;
KJIaccu(UIUPOBaTh XUMHUYECKUE PEakIHu; - chOPpMHUPOBATH
MIPEJCTaBICHUS: 0 XUMHUYECKOU COCTAaBJISIIONIEH
€CTECTBEHHOHAy4YHOW KapTHUHbBl MHpA, POJIU XUMHUU B
MO3HAHUU SIBJICHUW MPUPOJIBI, B (DOPMHUPOBAHUH MBIILJICHUS
U KYJIBTYphl JIMYHOCTH, €€ (DYHKIMOHAIBHON TpaMOTHOCTH,
HEOOXOAMMOM Il PEIICHUS TMPaKTHUYECKUX 3a7ad u
OKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOIHOU CpeEIe;

- YMETh MPOBOAMTH PACUETHI MO XHUMHUYECKUM (OpMyliaM U
YpaBHEHUSIM XUMHUYECKUX PpEaKIMi C HCIOJIh30BAHUEM
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(Gu3nUecKux BEIMYUH, XapaKTepPU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa (HOpMajbHbIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIB30BATH
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl MPUHATHS pPEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTyalUsiX, CBA3aHHBIX C
BEUIECTBAMU U UX IPUMEHEHUEM

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPE/ICTBA
MOKCKA, aHaJIM3a U
WHTEPIpETANN
uHpOpMalLIUU U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHUS 3a/1a4
npodeccrnoHanbHOM
JeSITeTbHOCTH

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUSA:

- c(OPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U OOILIECTBEHHOU
IIPAKTHKH, OCHOBaHHOTO Ha JUajore KyJIbTYD,
CIIOCOOCTBYIOIIETO ~ OCO3HAHMIO ~ CBOEro  Mecra B
HOJIMKYJIETYPHOM MHPE;

- COBEPILICHCTBOBAHUE S3bIKOBOM U YMTATEIBCKOU KYJIBTYpPbI
KaK CpeICTBa B3aMMOJICUCTBHS MEXKIY JIIOABMU W ITO3HAHUA

MUDA;
- OCO3HAaHUE LIEHHOCTH HAyYHOW J1eATEeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATh ~ IPOEKTHYHD W HCCIEIOBATEIbCKYIO

NEeSITeNIbHOCTh UHIUBUYaJIbHO U B TPYIIIIE;
OBnanenue YHHBEPCAJbLHBIMH
NMO3HABATEJIbHBIMU 1eHCTBUSAMM:

B) padora ¢ undopmanmueii:

- BIQJeTh HaBbIKAMHU TMOJNy4YeHHS UHGOpMaLUU U3
HCTOYHHKOB PAa3HbIX TUIIOB, CAMOCTOATCIBHO OCYLICCTBJIATH
MOMCK, aHallu3, CHUCTEMATH3alMi0 M  HMHTEPIpPETALUIO
UH(OPMALIUU pa3IMYHBIX BUJOB U ()OPM IpE/ICTaBICHHS;

- CcO3/aBaThb TEKCThl B pa3IMYHBIX QopMmMaTax C Y4YETOM
Ha3HA4YCHUS] MH(QOpPMAIMKM U LEJCBOW ayJAHTOPHH, BHIOMpas
ONTUMAaJbHYIO0 (POPMY IIPEICTABICHUS U BU3YyaIH3allHH;

- OCHUBATHb JOCTOBCPHOCTD, JICTUTUMHOCTDH I/IH(i)OpMaIII/II/I, (M$
COOTBETCTBHUE MPABOBBIM U MOPaJIbHO-ITHUECKUM HOpMaM;

- HUCIOJNB30BaTh  CpeAcTBa  HMHPOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TE€XHOJOTUI B PELICHUN KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX n OpTraHHU3allMOHHBIX 3aga4dy C
coOnrofeHneM  TpeOOBaHMM  DPrOHOMUKH,  TEXHUKHU

yueOHBIMU

- yMeTh IUIAHMPOBaTh M  BBHIMOJHITH XUMHYECKUIN
AKCIEPUMEHT (IPEBpAICHUs OPraHUYEeCKUX BELIECTB MpHU
HArpeBaHUU, MOJIYYCHHE ITHIICHA U U3YYCHHE €TI0 CBOWCTB,
KayeCTBEHHbIC PEAKIMU Ha aJIbJIETHJIbl, Kpaxmall, YKCYCHYIO
KHUCTIOTY; JeHaTypaiusi OeTKOB NpHU HarpeBaHUU, I[BETHHIC
peakuu OEJNKOB; MPOBOJIUTH PEAKIMW HOHHOTO OOMEHa,
ONpeNeNiaTh Cpeqy BOAHBIX pPACTBOPOB, KaueCTBEHHBIC
peakuuu Ha cyiabdar-, kapOOHAT- W XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHHSI, PelIaTh SKCIEPUMEHTAIbHBIC 3aJa4d I10
teMam "Metamnel" u "Hemertamnel") B COOTBETCTBUU C
NpaBWIaAMUA TEXHUKH OE€30MacHOCTH TNpu OOpameHuu ¢
BEIIIECTBAMH u 71a60paTOPHBIM 000pyI0BaHUEM;
NPEICTaBIATh PE3yNbTaThl XUMHUYECKOTO SKCIEPUMEHTa B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX PEAKIUNA W
(bopMyIMpOBaThH BHIBO/IBI HA OCHOBE ATHX PE3YJIbTAaTOB;

- yMeTb aHaJM3UPOBaTh XHMHUYECKYI0 HH(OpMAIHIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM
nHpopmaruu, cetb IHTEpHET 1 ipyTrHe);

- BJIAJAETh OCHOBHBIMH METOJAAMU HAyYHOTO TIO3HAHUS
BEIIECTB U XMMHUUYECKUX SIBICHUHN (HaOII0AeHNe, U3MEPEHUE,
HKCIEPUMEHT, MOJICTTUPOBAHNE);

- YMEThb MPOBOAMTH pacueThl MO XHUMHUYECKUM (opMyliaM U
YPaBHEHHSAM XUMHUYECKHUX pEAKIHi C HCIOJb30BaHHEM
buznyecKkux BENUYMH, XapaKTEPHU3YIOIIUX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHBIE XUMUYCCKUE 3HAHUS ISl IPUHSATHS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX CHUTYallusiX, CBSA3aHHBIX C




0€30IaCHOCTH, TUTHEHBI, pecypcocOepexKeHus, NpaBoOBbIX U
STHYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€3011acHOCTH;

- BIIAQJECTh HABBIKAMM  paclo3HaBaHUs M 3aILUTHI
nH(popManyu, THPOPMATMOHHOMN 0€30MaCHOCTH JIMYHOCTH,

BCIICCTBAMU U UX IIPUMCHCHUEM

OK 04. D¢ddexTuBHO
B3aMMO/JIENCTBOBATH U
paboTaTh B KOJUIEKTHBE H
KOMaHsie

- TOTOBHOCTH K CaMOpaSBI/ITI/HO, CaMOCTOATCIBbHOCTU U
CaMOOTIPE/IEIICHUIO;

-OBJIAJICHUC HaBbIKaMU y‘-Ie6HO-HCCHGI{OBﬁTCHLCKOﬁ,
MPOEKTHOM M COLIMAIbHOM JEATEIbHOCTH;

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU
NeHCTBUSIMU:

0) coBMeCTHas J1eSITeJIbHOCTD.

- IOHMMaTh W MCIOJB30BaTh MPEUMYINECTBA KOMaHIHON W
WHIVUBUAYATHHON pabOTHI;

- MIPUHUMATH ()71 COBMECTHOM JEeITECILHOCTH,
OpraHU30BbIBATb W KOOPAMHHUPOBATH JEUCTBHUS 10 €€
JIOCTUKEHHUIO: COCTaBJISITh IUUIAH JACHCTBUM, paclpeneisaTh
POJIH C Y4€TOM MHEHUH YYaCTHHKOB OOCYXJaTh PEe3yIbTAThI
COBMECTHO pabOTHI;

- KOOpI[I/IHI/IpOBaTB MU BBIIIOJIHATH pa60Ty B YCJIOBI/ISIX
peanabHOTO, BUPTYaJIBHOTO n KOMOWHHUPOBAHHOTO
B3aUMOACUCTBUS;

- OCYIIECTBJISITh MO3UTHBHOE CTPATETHMUECKOE TOBEICHHE B

pPa3IUYHBIX ~ CUTyallMsX, TMPOSBISATH  TBOPYECTBO |
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJageHue YHHBEPCAJIbHBIMU peryJjasiTuBHBIMU
JefCTBUSAMM

) NPpUHSITHE ce0sl U APYTUX JIIO/Iei:

- NPUHUMATh MOTHUBBI M apryMeHThl JAPYIMX JIIOAed npu
aHaAJIN3€ PE3yJIbTATOB JIEATEIbHOCTH;

- I[pU3HaBaTh CBOE NPaBO M MpPaBO JPYrux JIOAed Ha
OIIOKMU;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP C TO3ULUU IPYTOro
4eJI0BEKa;

- yMeTh IUIAHMPOBaTh ¥  BBHIMOJHITH XUMHUYECKUI
OKCIIEPUMEHT (TIPEBpAICHUS OPTaHWYECKHX BEMICCTB IPH
HArpeBaHUU, MOJIYYCHHE ITHIICHA U U3YYCHHE €TI0 CBOWCTB,
KayeCTBEHHbIC PEAKIMU Ha aJIbJIETHJIbl, KpaxMmall, YKCYCHYIO
KHUCTIOTY; JEHATypaiusi OETKOB NpHU HArpeBaHWU, IBETHHIC
peakuu OENKOB; MPOBOJIUTH PEAKIMW HOHHOTO OOMEHa,
OTpEeAeNAT, CpeAy BOAHBIX pPAaCTBOPOB, KaueCTBEHHBIC
peakuuu Ha cyib(dar-, kapOOHAT - W XJIOPHA-aHUOHBI, HA
KaTHOH aMMOHHSI, PelIaTh SKCIEPUMEHTAIbHBIC 3aJa4d I10
teMam "Metamnel" u "Hemertamwnel") B COOTBETCTBHUHU C
NpaBWJIaMd TEXHUKH O€30MacHOCTH TMpH oOpalieHuu ¢
BEIIIECTBAMH u 1a60paTOPHBIM o0opyI0BaHUEM;
MPEJICTABISATh PE3yIbTaThl XUMHYECKOTO JKCIEPUMEHTa B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX PEAKIUNA W
(GbopMyIHMpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTAaTOB

OK 07. ConeiicTBOBaThH

B 00/1acTH 3K0JI0r14€CKOro BOCIUTAHUA:

- chopMUpOBaTh  MPEACTABICHUS: O  XUMHYECKOU
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COXPaHEHHUIO
OKpY>Karolleu cpebl,
pecypcocOepexeHuIo,
MPUMEHSTh 3HaHUSI 00
W3MEHEHUH KIIMMaTa,
MIPUHLIUIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA,

3¢ PeKTUBHO AEHCTBOBATH
B Upe3BbIUAIHBIX
CUTYaIUsIX

- cOpMHUPOBAHHOCTD FKOJOTHUECKON KyIbTYpPbl, TOHUMaHUE
BIIMSAHU A COUAJIBHO-3KOHOMHUYCCKUX poneccoB Ha
COCTOSTHUE TPUPOJHOM M COIMAIBHON Cpeabl, OCO3HAHHE
I00ATBHOTO XapaKTepa IKOJIOTHISCKUX TIPOOIeM;

- IUIaHWpPOBaHWE U  OCYIIECTBICHUE  JIEHCTBUU B
OKpY>Kalolllel cpelie Ha OCHOBE 3HAHUS LEIEH YCTOWYHMBOrO
pPa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE  HENPUATHE  JIEUCTBHUM, MPUHOCIIIMX  BpEX
OKpY>Karolleu cpeae;
- yMEHHE IIPOTHO3UPOBATh HeOJIaronpusITHbIE

9KOJIOTMUECKHE TOCIIEICTBUS MPEANPUHUMAEMBIX NEHCTBUH,
MpeIoTBpaLaTh UX;

- pacliup€Huc  OIblTa JCATCIBHOCTHU  3KOJIOI HYECKOMH
HaIpaBJICHHOCTH;
- OBJIaACHUC HaBbIKaMH y‘le6HO-HCCHGHOB&TGHBCKOﬁ,

MPOEKTHOM M COLIMAIbHOM JEATEIbHOCTH;

COCTABJISIIOLIEH €CTECTBEHHOHAYYHOW KAapTHUHBI MHUpa, POiu
XUMHUHM B TIO3HAHWH SIBJICHUW TPHUPOMABI, B (HOPMHUPOBAHHH
MBIIUICHUST M KYJIbTYPbl JTUYHOCTH, €€ (yHKIIMOHATHHOU
TPAaMOTHOCTH, HEOOXOAMMOW ISl PEIICHUS MPAKTHUYECKUX
3a/1a4 ¥ 9KOJOTUIECKH 0OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJHOU CpEAE;

- YMETH coOroaaTh MpaBuiIa JKOJIOTUYECKHU
[IeJIECO00Pa3HOTO  TOBEACHUS B OBITY ©  TPYAOBOU
JIEATEIIbHOCTH B LEJISIX COXPAaHEHUS CBOETO 3JI0POBbS M
OKpYKarolllell MPUPOAHON CpeIbl; YUYUTHIBATH OIMACHOCTH
BO3JCHCTBHS HA KUBBIE OPraHU3MBbI ONIPEIEICHHBIX BEILECTB,
MOHMMAas CMBICH MOKa3zaTedsl NPeAebHON IOMYCTUMOMN
KOHILIEHTpaLUU

1.4. PexoMeHyeMoe KOJIM4YECTBO YaCOB HA OCBOEHHUE NMPOTrPAMMBbI JUCHMUILIUHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3ku oOyuarorerocs - 84 yaca, B TOM YHUCJIE:

00s13aTeNTbHON ay TMTOPHOM yueOHOM HArpy3Ku 00ydaromierocs - 78 4acos,

IPOMEKYTOUYHAsI aTTeCTaIusl - 6 9acoB




2. CTPYKTYPA U COAEP)KAHUE YUYEBHOHW JUCIUILIVHBI

0OY/1.01.04 Xumus

2.1. O0beM JUCUMILIMHBI U BUABI Y4eOHO# padoThl

Bup yueOHoii padoThl

Oobvem uacos

MakcumanbHas yyeOHass Harpy3ka (Bcero)

84

Obsi3aTebHas ayANTOPHasl y4eOHAasi HATpy3Ka (Bcero)

78

B TOM YHCJIC:

J'Ia60paTOpHBIe 3aHATHUA

MPAKTUYCCKUC 3aHATUA

20

KOHTPOJIbHBIE paOOTHI

KypcoBasi paboTta (IIpOeKT) He npedyCMOmpeHo

CamocrosiTe/ibHasi padoTa o0yuaruierocs (Bcero)

[Tpomesxyrounas arrectanus B popme nuddepeHIupoBaHHOTO 3aueTa
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2.2. TemaTtuyeckuii muian u coaepxxkanue aucuumuinabl OYJ1.01.04 Xumus

HaumenoBanue Oo6bem YpoBeHnb
Copaepxxanue yuyeOHOIro MaTepuaJia, 1a00paTopHble M NPAKTHYECKHE 3aAHATHS.
pa3iesIioB U TeM 4acoB OCBOCHHSA
1 2 3 4
Pazpea 1. 8
OcCHOBBI CTpPOEHMS BellecTBa
Tema 1.1. Coaep:xkanue y4eOHOro marepuajia 6
CrpoeHue aToMOB . . 1
— CoBpemeHHas MoJenb CcTpoeHUs aroMa. CHMBOIMUYECKUN SI3BIK XMMHMU. XHMHUYECKUN DSJIEMEHT
DnexTpoHHas KoHGwurypaims atoma. Kiaccudukanus XHMHYECKHX JJIEeMEHTOB (s-, p-, d-
3JICMCHTOB U 1.
AIIEMEHTHI).
pupoa
XUMHYECKOU N 4
CBA3H 2 BanenTtHble  35eKTpOHBI.  BaneHTHOCTb.  OJIEKTpOHHAs  NPUPOAA  XUMUYECKOW  CBA3M.
" | D51eKTpOOTPULIATENBHOCTD. Buner XUMHUYECKON CBA3U (xoBaJIeHTHaA, HOHHA,
MeTaJuIn4ecKas, BOJIOPOIHASI) U CIIOCOOBI ee 00pa30BaHUsL.
JlaGopaTtopHbie padoThI -
IIpakTHyeckune 3aHATHA
2
Pemenne 3amaHnii Ha HCIIOJIIB30BAHME XWMHUYECKOW CHMBOJIMKM M HA3BAHMW COCAWHEHHU II0
1. | MexnayHapogHoii  HoMmeHkiatype IlpakTuueckue 3anaHusi Ha YCTAHOBIIEHUE CBS3M MEXKAY
CTPOCHMEM aTOMOB XUMHYECKHX DJJIEMEHTOB H IEPUOJUYECKUM H3MEHEHHEM CBOMCTB
XUMHUYECKHX 3JIEMEHTOB U UX COEIMHEHUN B COOTBETCTBHUHU C MOJIO)KEHUEM B CUCTEME.
KonTposbHbie padoTbl -
CamocrosiTesbHast padora o0y4aroIuxcst -

Tema 1.2. Coaep:kanue y4eOHOro marepuajia 2
Hepuonnaecknit [Iepronnueckas cucreMa xumuueckux 31ueMeHToB .M. MenneneeBa. du3znueckuii CMBICI 2
3aKOH U Talnuua ITepuoanueckoro 3akoHa [[.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMUYECKHUX

A.1. Menzeneesa 1 | 2ICMCHTOB, 00pa3yeMbIX UMU MPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM 2

XUMHYECKOro 3seMenTa B [lepronnueckoit cucreme. MUpOBO33pEHUYECKOE M HAYYHOE 3HAYCHUE
[lepnoauueckoro 3akona J[.11. Menneneesa. [Ipornossl [I.11. MenaeneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DIIEMEHTOB.

JlaGopaTopHblie padoThI
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IIpakTHYecKHe 3aHATHS

KonTposibHbIe padoThI

CamocrosiTesibHAsi padoTa 00y4arouIuxcst

Pazpea 2. 11
XuMHYeCKHe peakuuu
Tema 2.1. Coaep:kanue y4eOHOro marepuajia 6
Tl 1. | Knaccudukanus v THUIIBI XUMHUYECKUX PEAKLUH C yUaCTHEM HEOpPraHMYECKUX BEIIECTB.
XUMHUYECKHUX
peaxiui 2. CocraBiieHre ypaBHEHUH peaKIii COeIMHEHUS, pa3lIOKEHUs, 3aMelIeHNs], 0OMEHa, B T.4. peakiui
TOpPEHMS1, OKACICHHU-BOCCTAHOBIICHUS.
VYpaBHeHMs OKHUCIEHUS-BOoccTaHOBIIEHU. CTeneHb okuciaeHus. OKUCINUTENb U BOCCTAHOBUTENb. 4
3. CocraBieHHE U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMA METOIOM
HJIEKTPOHHOTO OasiaHca.
4. | OKHCINTENBHO-BOCCTAHOBUTENLHBIE PEAKIINU B IPUPOJIE, TPOM3BOJACTBEHHBIX IIPOLECCaX U
KU3HEIESITEIbHOCTU OPraHU3MOB.
JlaGopaTtopHble padoThI -
IIpakTryeckune 3aHATHS
KonunuectBenHble oTHOIIEHUS B XUMUH. OCHOBHBIE KOJTMYECTBEHHBIE 3aKOHBI B XUMUHU U PacyeThl
[I0 YpaBHEHUSAM XUMHUYECKUX peakuuid. Mojib Kak eJuHHUIA KOJIMYeCTBa BelecTBa. MoisipHas 2
1.| macca. 3aKkoHBI COXpaHEHUS MacChl M JHEPruu. 3aKoH ABOTaapo. MoyspHBIE 00BEM Ta30B.
OtHocuTenbHass IUIOTHOCTh Ta30B. PacueTsl 1O ypaBHEHUSAM XHMMMUYECKHX pEaKIUH C
UCIIOJIb30BaHUEM MacChl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA
KonTpoabHbie padoThl
CamocrosiTesibHast padora 00y4yarommuxcst -
Tema 2.2. Coaep:xanue y4eOHOro marepuajia 2
Teopus Teopus snekTpoauTHYeCKON aucconuanuu. MoOHBI. ONEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiuun
SMCKTPOIHTH- 1 | nommoro obmena. CocTaBiieHHe peaKklUUi MOHHOTO OOMEHa IMyTEM COCTAaBJIEHUS WX MOJHBIX 2
1eckon " | cOKpaleHHBIX MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE pEaKIMW. 3alaHusi Ha COCTaBJICHHE
aucconnanun MOHHBIX PEeaKInit
JlaGopaTopHbie padoThI -
IIpakTHyeckue 3aHATHSA 2
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“Tunel XuMuUecKuX peaknuii”. MccaenoBanue THIOB (110 COCTaBY M KOJWYECTBY UCXOTHBIX U
00pa3yromuXcs BEIIECTB) U MPU3HAKOB XUMUUECKHX peakiuii. [I[poBenenue peakinii HOHHOTO
00MeHa, OIpeIeJIeHHE CpeJibl BOJHBIX paCTBOPOB. 3aJaHHs HA COCTABJIEHUE MOHHBIX PEAKIUM

KonTpoabHbie padoTbl

1
CtpoeHue BelecTBa U XMMUUECKHUE PEAKIIHH.
CamocrosiTesibHAsA padoTa 00y4aroUIUXCs -
Pa3znea 3. 15
CTpoeHne 1 CBONCTBA HEOPraHMYECKHUX BellleCTB
Coaep:kanue y4eOHOro marepuajia 6
Tema 3.1. 1 [Tpenmer Heoprannueckoi xumuu. Knaccudukanus Heopranuyeckux BemecTs. [IpocTeie u
Knaccupurauus, | * | cpoxubie Bemectsa.
HOMCHKJIaTypa 1 2 OcCHOBHBIE KJacChI CII0KHBIX BEIIECTB (OKCUIbI, THIPOKCHIBI, KUCTIOTHI, COJIN). B3anMocBs3b
CTPOCHHUC " | Heoprannueckux BeniecTB. ArperaTHble COCTOSTHHUS BEIIECTBA.
HEOPraHUYECKUX Kpucrannuueckue u amop¢HbIe BelecTBa. THITbI KpUCTAIUIMYECKUX PEIIETOK (aTOMHas, 4
BELIECTB 3. | MonekyIsipHas, HOHHAs!, MeTaJuIMYecKast). 3aBUCUMOCTb (PU3MUYECKMX CBOMCTB BELECTBA OT THUIIA
KPUCTAJUIMYECKOU PELICTKU.
4 3aBMCHUMOCTb XUMUYECKOM aKTHBHOCTH BEIIECTB OT BUJIa XUMHYECKOM CBSI3U U THIIA
" | xpucTannmuueckoi pemerku. [IpuunHbEI MHOrOOOpa3Hs BELIECTB.
JlaGopaTopHbie padoThI -
IIpakTHYecKHe 3aHATHS
Homenknarypa HeopraHMuecKHx BEIIECTB: Ha3BaHHUE BEILIECTBA UCXOMS U3 UX XUMUYECKOU
(GbOopMyIIbl UM COCTaBICHUE XUMHUECKON (OPMYIIbI UCXO/I U3 HA3BAHMSI BEILIECTBA T10
mexayHapoanoit (MFOITAK) unu TpuBHaibHON HOMEHKIIATYpe.
Pemenue npaktuueckux 3aaHuil Mo KjIacCUPUKAUU, HOMEHKIATYpe U XUMHUECKUM (hopmyrnam 2

HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB (YrapHbIi ra3, yrieKUcCIbli ra3, aMMHUaK, rameHast
U3BECTh, HETAIIICHAS! N3BECTh, TUTHhEBAs COJIA U APYTHX): HA3BIBATh U COCTABIIATH (POPMYITBI
XUMHUYECKHX BEILECTB, ONPEACIATh NPUHAMISKHOCTD K Kiaccy. ICTOUHUKHM XUMUYECKOI
nHdopmaruu (cpencts MaccoBor nHpopmaruu, ceth MuTepret u apyrue). [louck nadopmarmm
110 Ha3BaHMIM, HACHTU(PHUKATOPAM, CTPYKTYPHBIM (hOPMYJIIaM.

KonTtpoJsbHbie padoTbl

CamocrosiTesibHAss padoTa 00y4aroUIUXCs
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Tema 3.2. Coaepixanue y4eOHOIro mMarepuajia 9
Dusnko- Merawisl. O6mme (QU3MYECKHE M XMMHYECKHE CBOHWCTBAa MeTawioB. CrocoObl MOMydeHHs.
XAMAICCKUEC 1. | 3HaueHHE METaNIOB U HEMETAJIOB B TPUPOJC M KHU3HEISATCIHLHOCTH YEJIOBEKa U OPraHU3MOB. 2
CBOMCTBa Koppo3sust MmeTamios: BUAbI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJNIOB OT KOPPO3HUHU.
HEOPraHUYEeCKUX = -
Hewmeramnel. Ob6ume ¢usnyeckre M XMMHUYECKHE CBOMCTBA HEMETAJUIOB. THUIHMYHBIE CBOWCTBA
Betects 2. | memetauioB IV— VII rpynm. Knaccudukanmss W HOMEHKIAaTypa COCIUHEHHH HEMETaJUIOB. 2
KpyroBopoTs! OMOTE€HHBIX JIEMEHTOB B IPUPOJIE.
XVMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKUX BEIIECTB (OKCHI0B, THIPOKCH/IOB,
3. | KucnoT, conel u ap.). 3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX 2
COEJIMHEHMH, BHICIIINX OKCHJIOB ¥ TUAPOKCUIIOB.
JlaGopaTopHbie padoThI -
IIpakTHYecKHe 3aHATHS
CocraBiieHHEe ypaBHEHUMH XHMHMYECKHUX pEaKIMi € y4acTHEM IPOCTBIX M  CIIOXKHBIX
HEOPraHWYECKUX BEIIECTB: METAJUIOB M HEMETAUIOB; OKCHUIOB METAJUIOB, HEMETAIJIOB U
1 aM(pOTEepHBIX 3JIEMEHTOB; HEOPraHMYECKHX KHCIIOT, OCHOBAHMW M aM(OTEPHBIX THIPOKCHUIOB; 2
" | HEOpraHWYECKHUX COJIEH, XapaKTepU3YIOUIUX WX CBOMCTBA. PelieHne npakTUKO-OpUEeHTUPOBAHHBIX
TEOPEeTUYECKHX 3aJaHUi Ha CBOWCTBA, COCTaB, IOJy4eHHE U Oe30macHoe UCMOJIb30BaHUE
BOKHEHIINX HEOPTaHWYECKHUX BEIIECTB B OBITY M MPAKTHYECKON AEATEIbHOCTH YEJIOBEKA.
KonTpoibHbie padoTbl 1
CBolicTBa HEOPraHNYECKHX BellleCTB.
CamocrosiTesibHasi padora 00y4arIMXcs -
Pasnen 4. 24
CTpoeHHe M CBOMCTBA OPraHHYeCKHX BelleCTB
Tema 4.1. Conep:xxanue y4e0HOro Marepuaa 4
Knaccudukanms, = =
[losiBneHne u pa3BUTHE OPTaHUYECKOW XUMUHU Kak Hayku. [Ipeamer oprannueckoit xumuu. Mecto
cTpocHue u Y 3HAYEHHUE OPraHMYECKON XMMUU B CUCTEME €CTECTBEHHBIX HaYK.
HOMCHKJIATypa XHUMHYECKOE CTPOCHHE KAK MOPSAJOK COCIMHEHNs aTOMOB B MOJIEKYJIE COTJIACHO MX BAJIEHTHOCTH.
OpraHMICCKuX 1 OCHOBHBIE TIOJIOKEHUSI TEOPUM XHMHYECKOTO CTPOCHHUsI OPraHWYECKHX COEIUHEHUM A.M. 9
BEIL[ECTB :

BytnepoBa. YriepoaHblii CKEJIET OPraHMYeCKOM MOJIEKYJbl. 3aBUCUMMOCTbh CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTpoeHHs MosieKynl. M3omepust u nzomepsl. [loHsTHe 0 (yHKIMOHATIBHOM TpyIIe.
Pamukan. IlpuHmunel  kiaccupukanmuy  OPraHUYECKHX  COCIMHEHHWH.  MexIyHapoaHas
HOMEHKJIaTypa M TMPUHLMUIIBI HOMEHKJIATYpbl oOpraHudeckux coeauHeHuil. I[lonstue 00
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a30TCoJIeprKaIlluX COSANHEHMSIX, ONOJIOTHYECKN aKTUBHBIX BeIlleCTBax (YIiieBoJax, xKHupax, Oemkax
U JIp.), BBICOKOMOJIEKYJIIPHBIX COETUHEHUAX (MOHOMED, OJUMEDP, CTPYKTYPHOE 3BE€HO).

JlaGopaTtopHble padoThI

IIpakTnyeckune 3aHATHS

HomeHnknatypa opraHn4ecKux COeAMHEHUI OTAEIbHBIX KJIACCOB (HACHIIIEHHBIE, HEHACHIIIEHHBIE U
apOMaTHYeCKHE YTIIEBOJOPO/BI, CIIUPTHI, PEHOJIBI, albACTUIbl, KETOHBI, KAPOOHOBBIE KHCIOTH U
1 np.) CocraBieHHE TONHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJI OpPraHWYECKHX BEIIECTB
OT/EJBHBIX KJIACCOB, UCIIONIB3YS UX Ha3BaHMUS 110 CUCTEMAaTHYECKOM U TPUBHAIBHONW HOMEHKJIAType
(oTHIIeH, aneTWiIeH, TIUIepuH, (eHomn, (GopManbaerus, yKCycHas KHCIOTa, TIHLOWH). Pacders
npocteien GopMysbl OpraHMYECKOW MOJIEKYJIbl, HCXOJSl U3 3JIEMEHTHOI'O cOCTaBa (B %).

KonTpoabHabie padoTsl

CamocrosiTesqibHasi padora 00y4arIIMXCs

Tema 4.2.
CsolicTBa
OpPTaHHYECKUX
COCTUHEHUI

Conepxanue yuyeOHOro martepuajia

20

OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COCIWHEHHUH OTHENbHBIX KJIaccoB (OCOOEHHOCTH
KJaccu(uKauy U HOMEHKIATypbl BHYTPH Kilacca; FOMOJIOTMYECKUH pAj M obmas ¢dopmyna;
u30MepHst; (pu3nuecKue CBOMCTBA; XMMUYECKHUE CBOUCTBA; CIIOCOOBI MTOTyUEHUS):

1. | — npeaenbHbIE YIIIEeBOAOPO/IbI (AIKaHbI M UKIOATIKaHbI). ['OpeHne MeTaHa Kak OJMH U3 OCHOBHBIX
UCTOYHUKOB TEIUIa B TPOMBIIUIEHHOCTH U ObiTy. CBOHCTBa HPUPOAHBIX YIJIEBOJIOPOJIOB,
HaXO0XJICHUE B IIPUPOJIC U IPUMEHEHHE AJIKAHOB;

— HEIpe/ebHble (AJKEHbI, aJIKMHBI M aJIKaJMEHBbl) U apOMaTHYECKHE YIIeBoJopoabl. ['opeHue
2. | aneTuieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOTrO IUIAMEHH JUIsl CBAPKHU U PE3KU METAJIJIOB.

— KHCJIOPOJICOAEPKAIINE COCAMHEHUs (CHMPTHI U (PEHOJbI, KapOOHOBBIE KUCIOTHI M I(UPHI,
anbJerubl W KETOHBI, JKUPBI, YyrieBoAabl). [lpakTuueckoe NpPHUMEHEHUE OSTUIIEHIVIMKOJS,
3. | rmuuepuna, ¢genona. Ilpumenenue gopmanpaeruia, aueTaableruia, YKCYCHOM KHCIOThl. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT. Motolue cBOHCTBA MbII— a30TCOAEPKAIINE COETUHEHUS
(aMUHBI W AMHHOKHUCIIOTBHI, OenkH). BBICOKOMONEKYNIsSIpHbIE COEOUHEHUS (CHUHTETHYEeCKHE U
OunoJ0ruuecKu-akTuBHbIE). MoOHOMED, MonMMep, CTPYKTypHOe 3BeHo. llommmepusauus sTuieHa
KaK OCHOBHOE HAaIlpaBJIEHUE €r0 MCII0JIb30BaHMSL.
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['eneTnueckast cBs3b MEX/Y KJIaCCAMH OPraHUYECKUX COETMHEHUH.

CBoiicTBa OpraHMYeCKHUX COCIUHEHUH OTAEIbHBIX KJIAcCOB (TpUBHMAJIbHAs M MEXAyHApOIHAsS
HOMEHKJIaTypa, XHMHYECKHE CBOMCTBA, CIOCOOBI IMOJIy4EHHUs): NpeleNnbHble (aJKaHbl H
IIUKJIOAJIKAHBI), HETIpEIeIbHbIC (AIKEHBI, aJIKUHBI U aJIKaJEeHbl) U apOMaTUYEeCKHE YIIeBOAOPOIbI,
cnupThl U (peHonbl, KapOOHOBBIE KHUCIOTHI W AQUPHI, aNbIAETUAbl W KETOHbI, AMHHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs. 3alaHus Ha COCTaBJIEHUE YypaBHEHUH
XUMHUYECKHX PEaKIHi ¢ yYaCTHEM OpPraHUYeCKUX BELIECTB HA OCHOBAHUHU UX COCTaBa U CTPOEHUS.

JlaGopaTtopHblie padoThI

HpaKanecKne 3aHATHSA

CocraBieHHe CXeM peakiuid (B TOM 4YHCIE TO TMPEIOKEHHBIM IIETOYKaM TPEBPAIICHU),
XapaKTepU3YIOIIMX XUMHUYECKHE CBOWCTBA OpPraHUYECKHX COEIUMHEHUI OTIENbHBIX KIJIACCOB,
CrocoObl WX TIONYyYEHUS W Ha3BaHUE OPraHMYECKUX COEIUHEHHH 10 TPUBHUAIBHOW WU
MEXIYHAPOAHON CUCTEMATHYECKOW HOMEHKIIATYPE.

Pemenne IMPAKTUKO-OPHUCHTUPOBAHHBIX TCOPCTUUCCKUX SaHaHI/Iﬁ Ha CBOMCTBa OpPraHu4YCCKUux
COCAUHEHHI OTICIbHBIX KIACCOB

KonTpoabHbie padoTbl

CamocrosiTesibHast padora o0y4arommxcst

Tema 4.3.
Wnentuduxamnms
OpPTaHHYECKUX
BEIIECTB, UX
3HAaYCHUE U
MPUMEHEHUE B
OLITOBOH U
MIPOU3BOICTBEHHOU
IEeITEILHOCTH
YyeJI0BEKa

Conepxanue y4yeOHOro mMartepuajia

Buooprannueckue coenunenus. Ilpumenenne u 6uonoruyeckas pojb

yrieBoioB. OKHCIICHHE YIIICBOIOB — UCTOYHUK SHEPTUH KUBBIX OpraHiu3MoB. O0acTu
NpUMEHEHUs] aMHUHOKUCIIOT. [IpeBpaiienus 6enkoB numy B opranuszme. buonornyeckue
¢GyHnkuuu 6enkoB. bruonornyeckue GyHKIMU KUPOB. Pob OpraHuueckoil XMMHH B PEIICHUH
npo0JeM MUILEBOM 6e30MacHOCTH.

Posb opranndeckoil XMMHUU B pEIICHUH MPOOIIEM SHEPreTHYECKOW O€30MacHOCTH, B
pa3BUTUU MEIHULIMHBI, CO30AHUH HOBBIX MaTEpUAJIOB, HOBBIX HCTOYHUKOB SHEPTUU
(anmpTEepHAaTUBHBIE HCTOUHUKH SHEPTUH). ONacHOCTh BO3EHCTBUS HA KUBbIE OPraHU3MBI
OpPraHUYECKUX BEUIECTB OTJENbHBIX KJIACCOB (YIJI€BOJOPO/bI, CIIUPTHI, (DEHOJIHI,
XJIOPOPraHUYECKHE MPOU3BOIHBIE, aIbJAECTHABI U JIP.), CMBICI [T0OKA3aTeNs NPEEIbHO
JOIYCTUMOW KOHIICHTPALMH.

JlabopaTopHbie padoThI

HpaRanecKne 3aHATHUA

KonTposbHbie padoTbl
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1. | CrpykTypa 1 CBOMCTBA OPraHUYECKUX BEILECTB.

CamocrosiTesibHast padora o0y4yarommuxcst

Paznea 5.
Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XUMHYECKHX PeaKkuuii
Tema 5.1 Conep:xxanue y4e0HOro MarepuaJa
CxopocTh
— CKopocCTh peakliy, €€ 3aBUCUMOCTh OT Pa3lIMYHBIX (PAKTOPOB: MPHUPOABI pEarupyrolIuX BELECTB,
. 1. | kOHIIEHTpalK  pearupyrolIkuX  BEMIeCTB, TEMIEpaTypbl W  IUIOHQAW  PEaKIUOHHOU
CaKIIM. .
pbeaxit nosepxHocTu. TermnoBsie 3 (HEKTh XUMUYECKUX peakuil. DK30-U 3HI0TEPMUUECKHE, PEAKIUH.
XHUMHUYECKOE
PaBHOBECHE O6paTUMOCTh peakiuii. XMMHUYECKOE PABHOBECHE U €r0 CMEINEHUE MO JEHCTBHEM pPa3IMYHBIX
2. | bakTopoB (KOHIIEHTpAIUsl PEareHTOB WM MPOJIYKTOB PEaKIMH, JaBJICHHE, TEMIEparypa) Uis
2C03/1aHUsI ONITUMAJIBHBIX YCIIOBHH MPOTeKaHus XuMu4deckux rporeccos. [Ipunnumn Jlelllarense.
JlaGopaTtopHble padoThI
IIpakTnyeckune 3aHATHS
Pemienne nmpakTHKO-OpUEHTHPOBAHHBIX 3aJaHHU Ha aHaNHU3 (PaKTOPOB, BIUSIOMIMX HA U3MEHEHUE
1 | cropoctn XUMHUYECKON PEaKIMH, B T.4. C MO3ULIUNA IKOJIOTUYECKU I€IeCO00Pa3HOTO MOBEACHUS B
" | ObITYy W TpyHOBOW JEATETLHOCTH B LENSAX COXPAaHEHUSI CBOEro 3J0pPOBbI U OKpYKarouieh
MPUPOJHOM CpEebL.
PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX 3aJaHuil Ha npumeHeHue npuHuuna Jle-Illarense mis
2. | HaXOXKJCHMsI HAIPABJICHUS CMEIEHUS PAaBHOBECHS XHMHUYECKOM peakiuuu U aHaiu3 (haKTopoB,
BIIUSIOIIMX HA CMEUIEHUE XUMUYECKOTO PABHOBECHSI.
KoutposbHbie padoThl
CamocrosiTesibHasE padora o0yuyarommuxcst
Pazneua 6.
PacTBOpbI
Tema 6.1. ConepxaHue y4yeOHOIro mMarTepuajia
Homnsttue o PactBopenue kak pusnko-xumMuieckuit mporecc. PactBopsl. CriocoObl MPUTOTOBIEHHUS PACTBOPOB.
pacTBopax 1. [ PactBopumocTs. MaccoBasi monst pacTBopeHHOro BemiecTBa. CMBICH TOKa3aTensl MpeaeabHO

JIOITYCTUMOHN KOHIIEHTPAIMH U €0 NCIOJIb30BAHNE B OLIEHKE SKOJIOTMYECKON 0€30MacHOCTH.

JlaGopaTtopHble padoThI

IIpakTHyeckne 3aHATHA
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KonTposbHbie padoTsbl

CamocrosiTesibHasi padora o0ydarommxcst

Tema 6.2. Copep:xxanue y4yeOHOro Martepuajia 2
Hccnenosanue [IpaBuia 3KOJIOTMYECKH 1IEIECO00Pa3HOTO OBEACHUS B OBITY M TPYAOBOU JAEATEILHOCTH B IEJISAX
CBOMCTB PacTBOPOB 1 COXPAHEHUS CBOETO 3I0POBbS U OKPYKAIOIIEH MPUPOJHON CPEBI; OMACHOCTh BO3AECHCTBUS Ha 5
" | *xuBBIC OpraHU3MBI OTIPE/ICIICHHBIX BEMIeCTB. PelieHne mpakTHKO-OpUEeHTUPOBAHHBIX PACUCTHBIX
3aJJaHUIl Ha PacTBOPHI, UCMOJIb3yEeMbl€ B OBITOBOM U MPOU3BOICTBEHHOI J1EATEIHLHOCTH YEI0BEKa.
JlaGopaTtopHble padoThI -
IpakTnyeckne 3aHATHSA
«IIpuroroBieHrne pacTBOPOBY. 2
1 [IpuroroBnenue pacTBOpoB 3agaHHOM (MaccoBoi, %) KOHLEHTpanuuu (C MPaKTHUKO-
" | opuenTHpOBaHHBIMU BOIpOCamMH) W ONpeAeNieHHe cpeAbl BOAHBIX pacTBOpoB.PemieHue 3amay Ha
MIPUTOTOBJICHUE PACTBOPOB.
KonTtpoJsbHabie padoThl -
CamocrosiTesqibHasi padora 00y4arIIMXCs -
Pa3znen 7. 3
Xumus B ObITY M IPOM3BOICTBEHHOMH 1eSTeJILHOCTH YeJI0BeKa
Tema 7.1. Copep:xxkanue y4e0HOro MaTepuaJia 3
Xumus B ObITY U Hogeiliine pocTtuxkeHuss XUMHYECKOM HAayKd M XUMHUYECKOM TexHosoruu. Ponp xumum B
[POHU3BOJICTBCHHON 1 00€ecTeueHnH YKOJIOTUUECKON, YHEPTETUUECKONW U MHINEBON O€30MacCHOCTH, Pa3BUTUH MEIUIIUHEI. 3
ACATCIPHOCTH [IpaBuna moucka M aHaNIM3a XUMHUYECKOH MHGPOpPMALMU M3 Pa3NUYHBIX UCTOUYHUKOB (Hay4dHas U
HCJIOBCKA yueOHO-Hay4JHast JTUTepaTypa, CpeCTBA MacCoBO HH(OpMaIuH, ceTh HTEpHET).
JlaGopaTopHbie padoThI
IIpakTHyeckne 3aHATUA
KonTpoabHbie padoTbl -
CamocrositesibHasi padora o0y4yaromuxcst -
[TpoMexyTouHast aTTecTanus Mo JUCIUIUINHE (ud3ader) 6
Bcero 84
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JIJist XapaKkTepUCTUKU YPOBHS OCBOEHHUS y4eOHOI0 MaTepuaia UCIOIb3yI0TCs CleAyoe 0003HAUCHHUS:
1. — o3HaKOMUTENbHBIN (Y3HABAHUE paHEE N3YYCHHBIX OOBEKTOB, CBONCTB);
2. — penpoyKTUBHBIHN (BBIIOJIHEHUE ACATEILHOCTH 10 00pa3Ily, MHCTPYKIIMU WUITH MO PYKOBOJICTBOM)

3. — IPOAYKTUBHEIH (IJTAHUPOBAHUE M CAMOCTOSATEIHLHOE BBIMTOTHEHUE NCITEILHOCTH, PEIIeHNE TPOOTIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIN3AIIUU PABOYEM ITPOT'PAMMBI JUCIIUTLIMHBI

3.1. TpeOoBaHNSA K MUHMMAJIbLHOMY MATEPUAJIBbHO-TEXHUYECKOMY 00eCe4eHN 0
Peanuzanust mporpaMMbl JUCHUIIIMHEBI TPeOyeT HAIUUUs yu4eOHOTO KabuHeTa « XUMUS.

O6opynoBanue yueOHOTO KaOMHEeTa « X UMHUS»:
— TI0CAJI0OYHBIE MECTA MO KOJUYECTBY CTYICHTOB,;
— pabodee MeCTO MperoIaBaTes;
— KOMIUIEKT y4eOHO-METOJUYECKOW JOKyMeHTanuu (y4eOHUKHM U ydeOHbIe
nocoOusi, COOPHUKH 3aa4, KAPTOUKU-3aJaHus);
— HaIBIAHBIC TOCOOUs (TIJIaKaThl, CTEH/IbI);
— KOMIUIEKTHI JJA0OPATOPHOTO 000PYI0BAHUS.
Texauueckue cpeacTBa 00ydeHus1 kKabnHeTa « XUMUS»:
KOMITBIOTEp C  JIMICH3WOHHBIM  IPOTrPaMMHBIM  OOecIleYeHHUEM,  TEJEBU30p,
BUJICO(PUITBMBI, FJIEKTPOHHBIE YUSOHUKH.

3.2. UudopmannonHoe odecnevyeHue o0y4eHmsl.
IIepeyensn pPeKoOMeHyeMbIX Y4eOHBIX U31aHU, HNuTepHer-pecypcos,
JAONOJIHUTEIbHON JIUTEPaTypPHI.

OCHOBHbBIC UCTOUHHUKH:
1. T.E. Pym3utuc. Xumus. 10 knacc — M., «IIpocBemienuey, 2022.
2. T'abpuensa O. C. Xumus. 10 knacc — M., «IIpocBemenney, 2021.

JlonoJIHUTENIbHBIE UCTOYHUKHU:

1. T'abpuensa O. C. Xumusg ajig mOpenojaBateis: y4yeOHO-METOAMYECKoe mocodue/
O. C. T'abpuemsn, I'. T'. JIpicoa — M., 2019.

2. T'abpuensn O. C. HacronpHas kHura npenogaBarenss xumuu: 10 kmacc/ O. C.
["abpuensy, I'. T'. JIsicoBa, U. I'. OctpoymoB — M., 2019.

3. l'abpuensia O. C. HactonbHast kHura npemnojaBarens XxuMmuu: 11 kimacc B 2 yactsx/

O. C. T'abpuensn, I'. T'. JIeicoBa, A. I'. BBenenckas — M., 2017,

4. KysunenoBa H. E. OGyueHnne xumuu Ha ocHOBe MexmpeameTHoi unrerpamuu/ H. E.
Kysnemnosa, M. A. IllaTanos. — M., 2018.

DJIIEKTPOHHBIE PECYPCHI:
1. http://www.lbz.ru/files/5814/ - naGopaTopusi 3HaHHIA;

2. http://school-collection.edu.ru— Eaunas komiekius nudpoBbiX 00pa30BaTeIbHBIX

PECYPCOB, T]Ie TIPEACTABIICH MTUPOKUI BEIOOP SJEKTPOHHBIX TTOCOOUH;
3. http://www.fcior.edu.ru - caidt gpenepaabHOTro IEHTPa HHPOPMAITMOHHBIX
oOpazoBatenbHbIX pecypcoB (PLINOP)
4. http://www.ict.edu.ru/catalog/ - UKT texHosnoruu B 00pa3oBaHuu;
http://eor-np.ru/- snekTpoHHBIC 00pPa30BATEIBHBIC PECYPCHI ;

o1

6. http:www.int.ru — ceTb TBOPUECKHUX yUUTEIICH;
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4. KOHTPOJIb Y1 OLIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM
JANCIUIIJINHBI

KonTposib u oOmeHka pe3yibTaToB
npernojaBareyieM B Mpoliecce MPOBEACHUS MPAKTUUYECKUX 3aHATUN U J1a0OPaTOPHBIX

OCBOCHHMA JUCHHUIINIMHBI OCYHICCTBIIACTCA

pa60T, TCCTUPOBAHUSA, a TaKKXC BbIIIOJIHCHUA O6y‘-IaIOH_II/IMI/IC$I HHAWUBUYAaJIIbHBIX

3aJJaHuil, IPOEKTOB, UCCIICJOBAHUH.
HNToroBpiMm KOHTpOJIEM
b depeHIUpOBaHHBIN 3ayerT.

OCBOCHMUA

O6y‘IaIOH_[I/IMI/ICSI JUCITUITIIINHBI

PesynbTaTnl 00y4yeHus
(ocBOEHHBIE YMEHHS, YCBOCHHbIC 3HAHUSA)

q)OprI H METOIbI KOHTPOJISAA U OEHKH

pe3yJabTaToB 00y4eHHusI

YMEHHA:

- IPUBOAWTH IPUMEPHI OJKCIEPUMEHTOB U

HAONIONEHUH, OOOCHOBBEIBAIOIIMX. ATOMHO-
MOJICKYJISIPHOE CTpOEHHE BEILECTBA,
HEOOPATHMOCTD TEIJIOBBIX IPOIIECCOB,

3aBUCHUMOCTH CBOMCTB BEIIECTBA OT CTPYKTYPbI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XUMHYECKOU
peakuuMu OT TEMIIEPATYphl M KaTajau3aTOpOB,
KJIIETOYHOE CTPOCHHUE IKUBBIX OpPraHU3MOB,
pons JIHK xak HocuTens HaciieICTBEHHOU
nH(pOpMaIUK, DBOJIIOIUIO KUBOW TPHPOIHI,
4yeloBeKa  Ha

BJIUSITHUEC JACATCIIPHOCTHU

KOCHCTEMBEI;

Texymmii KOHTPOJIb B hopme:
- IOJTOTOBKH JIOKJIATI0B, peepaTos;
- paboThI C yUeOHUKOM U OTIOPHBIMH
KOHCIIEKTaMH.

- 00BSACHATH MPHUKIIATHOE 3HAUCHUE
BaKHEHUIINX JOCTHKCHUM B 00J1aCTH
€CTECTBEHHBIX HAYK JJISl: TOJIyYEHUs
CHHTETUYECKUX MATEPHAJIOB C 3aJIaHHBIMU
CBOICTBaMH, CO3IaHNs OMOTEXHOJIOT U,
NedeHust HPEKIIMOHHBIX 3a00JICBaHUH,
OXPaHbI OKPYKAIOIIEH CPEIbI;

Texymmii KOHTPOJIb B hopme:

—  3aIIUTHI JaOOPaTOPHBIX padoT;

— perieHus 3a/1ad,

—  paboTHI CO CPABOYHOI JIUTEPATYPOH.

- BBIJIBUTaTh TMIIOTE3bI U MIPEJIaraTh MyTH UX
IIPOBEPKHU U JIeN1aTh BBIBOBI HA OCHOBE
9KCIEPUMEHTAJIbHBIX IAHHBIX,
IIPEJICTaBICHHBIX B BUJIE TpaduKa, TaOIUIIbI
WIH JUarpamMmBbl;

Texymmii KOHTPOJIb B hopme:

— peleHus 3anad.

—  3aIIUTHI JJAOOPATOPHBIX pabdoT;

— TECTHpPOBAHUS,

—  3alIUTBl UHAUBUYaAJIbHBIX 33JaHUI

- paboTaTh C €CTECTBEHHO-HAYyYHOU
nHopMalnen, cofepxKaliencs B COOOIIEHUIX
CMMU, uHTEpHET - pecypcax, HAy4YHO-
MOMYJISIPHOM TUTEpaType;

Texymuuit KOHTpPOJIb B (hopme:
- perureHus 3ajad,

- paboThI CO CIPABOYHOM JIUTEPATYPOH.

- TCCTHUPOBAHUA;
- 3alUTbl MHAWBHUAYAJIbHBIX 3aZ[aHHfI

- UCTOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U
YMEHUs B IPAKTUYECKON U ITOBCETHEBHOU

Texymmii KOHTPOJIB B hopme:

ABJIACTCA
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KU3HHU IS IHEProcOepekeHus, 0€30MacHOTO
UCIIOJIb30BaHUSI MAaTEPHUAIOB U XUMHUECKUX
BEULIECTB B OBITY, MPOPUIAKTUKI
MH(EKIMOHHBIX 3200J1€BaHUIA, HUKOTHHOBOM,
AJIKOTOJIbHOM Y HAPKOTUYECKOU
3aBHCHUMOCTEM, OCO3HAHHBIX JIMYHBIX
JICUCTBHH 110 OXPaHE OKPYXKAIOIIEH CPEMBI.

- TECTUPOBAHUA,
- paboThl C ONOPHBIMU KOHCIIEKTaMHU U
CIIPaBOYHOM JIMTEPATYPOHU.

3HAHUSL:

- CMBICII TIOHATHH: €CTECTBEHHOHAYUYHBIH | DOPMBI KOHTPOJISA O0YUCHUS:
Mmetron no3Hanusg, CoiHeuHas  cHUCTEMa, —  YCTHBIH OIpOC;
rajlakTHka, MIePUOIUUECKHI 3aKOH, — TECTHpPOBaHHUE,
XUMUYECKas CBsI3b, XHMHYECKasi peaKuus, — 3amuTa pedepara;
MaKpOMOJIEKYJIa, 0eoK, KaTajau3aTop, — pelleHue 3aaa4
bepmeHT;

- BKJIAJI BEJIMKHUX YYEHBIX B (POPMHUPOBAHNE
COBPEMEHHOMN €CTECTBEHHO-HAYYHON KApTHHBI
MHpa.

®opMbI KOHTPOJISI 00YUEHHUS:
—  YCTHBIN OIpOC;
— aKTHBHOCTh Ha 3aHATHAX (IOTOJTHEHHUS
K OTBETaM COKYPCHHUKOB U T.I1.);
— 3amuTa pedepata

- TUTUEHUYECKHE HOPMBI, TpeOOBaHUS U
IIpaBUjIa COXPAHEHUS U YKPETUICHHUS 310POBbs
Ha Pa3JIM4HbIX 3TAlaX OHTOIeHEe3a

@DOopMBI KOHTPOJISE O0yUEHHUS:
—  YCTHBIH OIIpOC;
— AKTHBHOCTH Ha 3aHATUAX .
— TECTHpPOBAHUE;
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