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1. TACIIOPT PABOUYEHN ITPOT'PAMMBEI YYEBHOM JACLATITAHBI
XUMUA

1.1. O6aacTh IpHMeHeHH MPHMEPHOI NPOrPaMMBbI

[Tporpamma o6meobpa3oBaTenbHON yUeOHONH MUCHMIUIMHBI «XUMHSL» NpeiHa3HAYeHa
A1 M3YYEHUs XUMHM B Ipo(ecCHOHANBHBIX 00pa3oBaTEe/IbHBIX OPraHH3AlUAX, Pealu3yIoImuX
00pa3oBaTeIbHYIO NIPOTpaMMy CpemHero o0mero obpa3opaHus B IpeneiaaX OCBOEHHS OCHOBHOM
npodeccHoHansHOM  oOpasoBarenbHOM 1porpammsl  CIIO Ha 6ase OCHOBHOTO —OOIIEro
00pa3oBaHMA 10 CHENWAILHOCTH TeXHHYeCKOro mnpoduias cpemHero Mpo(eccHOHAIBHOIO
o0OpazoBaHUs

09.02.03 ITporpammupoBaHiE B KOMIIBIOTEPHBIX CHCTEMaX |

1.2. Mecto y4e6HOM JHCHHMILIMHBLI B CTPYKType OCHOBHOH mNpogeccHOHAILHOM

o0pa3oBaTeJbHOH NPOrPaMMBbI: .

|
yyeOHAT NHUCIMIVIMHA «XMMHS» SBIIETCH Y4eOHBIM HPEAMETOM 00s3aTe/IBHOM
npeaMeTHol obnactr «EctecTBennbIe Haykuy» OI'OC cpeanero obmiero o6pazoBaHus.

1.3. llennm wu 3amaud y4eOHOM MHCHHIUIHHLI — TPeOOBAHMA K pesynbraﬂraM; ocBoeHMd

y4eOHOM UCIHILIHHDI: |

CO,I[ep)KaHI/IC IIporpaMMBbl «XHMH HaIrpaBJICHO Ha JOCTHXXEHUC CIIEAYIOIUX ue.neii:

e (QopMHupoBaHKeE Y 06YJAIOIIMXCA YMEHHS OIICHUBATH 3HAYMMOCTE XHMHYECKOI0 3HAHMS
JULSL KaXKIOTO Y€JI0BEKa;

e (¢opMHpOBaHHE Y 00YHAIOMIUXCS [ETOCTHOTO MPECTABICH)S O MEPE M POJIA XHMUH B
CO3JaHNY COBPEMEHHOMN €CTECTBEHHO-HAYYHOH KapTHHBI MUPa; YMEHHS OOBICHATH
OOBEKTHI M TIPOIECCHI OKPYKAIOIIEH AeHCTBUTEILHOCTH: IIPUPOLHOM, COIMAIBHOM,
KYJIBTYPHON, TEXHUYECKOU CPEBI, MCIIOIB3YS I 3T0I'0 XUMUUYECKHE 3Ha;|mﬂ;

e pa3BUTHE Y OOYYaOIUXCA YMEHUH pa3nudaTs (PakThl U OLECHKH, CPABHUBATH OIIe-
HOYHBIE BBIBO/(bI, BUJIETh UX CBSA3b ¢ KPUTEPUSIMH OLIEHOK U CBSA3b KPUTEPHEB|C
OIIpezielIeHHOM CHCTEMOM IIeHHOCTeH, GopMyIupoBaTs H 060CHOBEIBATH COOCTBEHHYIO
TIO3UIIHIO; '

e TpuobpeTeHne 0OYYAOIMUMHUCS OIBITa PA3HOOOPa3HOIt JeaTeTbHOCTH, Hoaua.{lmﬂ a
CaMOIIO3HAHUA; KIIIOYEBBIX HABBIKOB, UMEIOIIUX YHHBEPCAIBHOE 3HAUYCHUE J1JIs1
Pa3IUYHBIX BUIOB JAEATEIHHOCTH (HABBIKOB PEIICHUsI TPobieM, IIPUHATHS PEHIeHHH,
IIo¥cKa, aHaNu3a 1 00paboTKu HHGOpMAIHA, KOMMYHHAKATUBHBIX HABBIKOB, lfaBHmB

M3MEPEHNH, COTPYIHUIECTBA, 6e30MacHOro oOpaIeH s ¢ BEMECTBAMHE B IIOBCE/THEBHOM
JKU3HHA).

OcBoeHue comepKanus YUeOHOM MUCITMITINHEL « XUMHS), 00€CIEUNBAET JJOCTHKEHHE

CTYACHTAMHU CIICAYIOLINX pe3Y/bTaTOB: |

* JIUYHOCMHBIX: !
——4YyBCTBO TOPAOCTH M YBa)X€HUS K HCTOPHH W JOCTHIKCHHSM OTEYECTBEHHOW XUMHU-
HeCKOM HayKH; XHMHYCCKH [PAMOTHOC IOBEICHHE B NPO(ECCHOHANBHON JesTerb-
HOCTH H B OBITY IIpH OOpAICHAH C XUMHYCCKHME BEMIECTBAMH, MaT¢pHallaMU H
IIPOIECCAMH;
——TOTOBHOCTB K MPOJODKEHUIO 00pPa30BaHUS M ITOBBIIIEHHUS KBATHPUKAIIH B N30paHHON
IpodecCHOHANBHON NeITENPHOCTH M OOBEKTHBHOE OCO3HAHME POMM XHMHUYECKUX
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KOMITETECHIIH B 3TOM; |

~—yMEHHE HCIIONB30BaTh JOCTHKCHAS COBPEMEHHON XMMHUYECKOH HAYKA ¥ XMMHYCCKHX
TEXHOJIOTHI JUIS TOBHIMIEHHS COOCTBEHHOTO HHTEILIEKTYaIbHOTO Pa3BUTHA |
B BEIOpaHHOU MPodeCCHOHAEHOR JeSTeIbHOCTH;

MemanpeoMemnblIx: |
HCIIOJIE30BaHHE PA3INIHEIX BHIOB O3HABATENLHOM JIEATEILHOCTH M OCHOBHBIX
HHTEIUIEKTYAIBHBIX Olepanuii (OCTAHOBKY 3184, (DOPMYIMPOBAHMS IUIOTE3, AHAIH3A
U CHHTe3a, CPaBHEHNS, 0000IEHN, CHCTEMATU3AI[MH, BBIIBICHHS IPUYMHHO
CIIEACTBEHHBIX CBS3CH, IIOUCKA aHAJIOTOB, ()OPMYIHPOBAHUS BHIBOAOB) VLA PEIICHHS
IOCTABJICHHOM 33/1a9l, IPUMEHEHIE OCHOBHBIX METOZIOB II03HAaHM (HaOIIOACHHA,
HAYYHOTO SKCIIEPHMEHTA) UL H3YUEHNS Pa3TMUHBIX CTOPOH XAMHIECKAX OOBEKTOB 1
MPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOAUMOCTD CTATKHBATLCH B l]pO(]_)eC(FHOHaJILHOﬁ
chepe; |
HCIIOJIb30BAHNE Pa3THYHBIX HCTOYHUKOB IS [IOJyYEHUs XHMUIECKOM MH(OPMAIH,
YMEHHE OLICHUTE e NOCTOBEPHOCTE /U JOCTHXEHHS XOPOIIUX PE3yIbTaTOoB |
npodeccuoHANBHOHI chepe;

npeomMemmbix: |
chOPMHUPOBAHHOCTH IPEICTABIICHUI O MECTE XMHUH B COBPEMEHHOMN HayTIHOf_;i KapTUHE
MHpa; IOHNMAHHE PO XUMHH B GOPMUPOBAHIH KPyro3opa u GyHKIMOHAIHHON
I'PaMOTHOCTH HeJIOBEKA JJIS peIleHMs MPaKTUYECKUX 3a0a4,; '

BJI/ICHHE OCHOBOIOATAIONIIME XHMIUSCKUMH TOHATHSMH, TEOPHAMH, 3aKOHAMH U
3aKOHOMEPHOCTSIMH; YBEPEHHOE MOTE30BAHKE XUMIUUECKON TEPMUHOIOTHEH +1
CHUMBOJIMKOIA;

BIIaJICHHE OCHOBHBIMH METOJAAMH HAYYHOTO 103HAHUS, UCIIOJIE3YEMBIMH B XHMHUH:
HaOTIOICHHEM, OIIICAHMEM, H3MEPEHMEM, SKCIIEPUMEHTOM; YMeHIE 00pabaTriBaTh,
OOBACHATH PE3YIBTATHI IPOBENCHHBIX OIIBITOB U AEIATH BBIBOJBI; TOTOBHOCTS H
CHOCOOHOCTD MPHUMEHSTH METOIBI IO3HAHMS IIPH PELICHUH IPAKTHIECKHX 3aﬁ‘laq;
chOpPMUPOBAHHOCT YMEHUS TaBaTh KOIMUECTBEHHbIE OLIEHKH ¥ MIPOU3BOJUThH PacUeThl
[0 XUMHYECKUM (PopMysiaM U YpaBHCHHUSAM;

BJIaJICHUC IIPABUIAMYA TEXHUKHN 0€30MaCHOCTH IIPH UCIIOIL30BAHUH XMMUAYCCKHX
BELIECTB; |
chOpPMHEPOBAHHOCTE COOCTBEHHOH ITO3UITHH TI0 OTHOINEHUIO K XUMHYECKOM
VH(pOpMaIH, IOIy4aeMOH U3 pa3sHBIX HCTOYHUKOB.




1.4. KotHuecTBO 9acoB HA OCBOEHHE MPOrPaMMBI y4eOH0H JTHCIMIIHHB:

MAaKCHMAJIEHOM yueGHON Harpysku obydaromerocs -117 qacoB, B TOM YHCIIE:
00A3aTeNBHOM ayJUTOPHOM yueOHOM Harpy3KH oOy4arommerocs — 78 Jacos;
caMOCTOATENbHOM paboTh! oOyuatommerocs 39 yacos




2. CTPYKTYPA U COAEPKAHUE YUYEBHOM JTUCHUATLIAHBI
2.1. O6bem yueOHOH NUCHHIJIMHBI H BHABI y4eOHO# padoThI

Buj yueoHoii paGoTsl Qivem uacos
MaxkcaMa/ipHAad yaeGHasi Harpys3ka (Bcero) iiirg
O6sm3aTeasHas ayJuTOpHAs yuefHas HArpy3Ka (Bcero) 78
B TOM HHCTIe:
JIEKITHA 40
nabopaTopHbIe padOTh 38
CamocTosTeHas paboTa ofydaromerocs (Bcero) 39
B TOM YHCIIE!
CamocTosgrenpaas paboTa Hajl MHAMBAAYATbHBIM IDOCKTOM 19
BreayuropHas caMOCTOsTe/IbHas paboTa 20
Hmozosas ammecmayus 8 popme. oughepenyupo
6apn020 3a1ema
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3. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOM
JAEATEJBHOCTHU CTYJAEHTOB.

Cogepixanne | XapakTepuCTHKA OCHOBHBIX BHIOB JeATeILHOCTH CTyJeHTOB(HA
o0yuenust ypOBHE YIeOHBIX AeHCTBHIT)

VMeHue 1aBaTh ONpEeTCHHE ¥ OIIEPUPOBATH CIEIYIOMHMY XMMUAIECKUMH
[MOHSATHSIMM: BEIECTBO, XMMHMUYSCKHH DBIEMEHT, aroM, | MOJICKYId,
OTHOCHTENIHHBIE ATOMHAsd M MOJIEKYJISIpHAs MacChl, HMOH, a/UIOTPOIHA,
W30TONBI, XHMHYECKAas CBS3b, JNEKTPOTPUIIATENBHOCTD, BAJICHTHOCTD,
CTEIEHh OKHCJICHHs, MOJb, MOJIApHAsS Macca, MOJLAPHEIH 00BeEM

Baxkueitmue .
HMEECKHE ra3000pa3HEIX BEINECTB, BEMIECTBA MOJEKYISPHOTO U HEMOJIEKYJSIPHOTO
HOHSITHS CTPOCHHS, PACTBOPHI, SJEKTPOIMT M HEIICKTPOIHUT, DICKTPOIUTHICCKAL

AUCCONMANUS, OKHCIMTENb ¥  BOCCTAaHOBHTENb,  OKHUCIICHHE H
BOCCTAHOBJICHHE, TEINIOBOH J(QGMEKT peakiuy, CKOPOCTh XHMHYECKOH
PEaKIUH, KATAIM3, XUMHYCCKOS pABHOBECHE, YIVICPOIHBIH —CKEJeT,
dyHKIMOHATBHAS IPYIIA, H30MEPHS, TOMOJIOTHA

dopMyTHpOBAHIE 3aKOHOB COXPAHEHHS MACCHI BEIIECTB U IIOCTOAHCTBA
cocTasa BeleCTB. Y CTAaHOBKA IIPUYHHHO-CIICICTBEHHOM CBSI3H MEXKAY
COZIEpKAHMEM HTUX 3AKOHOB ¥ HAIIMCAHAEM XUMHUUECKUX (bc)pr!yn u
ypaBHEHHH. Y CTaHOBKA 3BOMIOIUOHHOM CYITHOCTH MEH/ICTEEBCKOM 1
COBpEMEHHOM (opMyIIHPOBOK Ieproauteckoro sakona J{.V.Menneneesa.

OcHoBHbBIE O6bsicHEHHE PUBHIECKOTO CMBICIIA CUMBOJTHKH nepnoz[nqem(of'{ TaOIUIBL
3AKOHBI XMMHUH | XUMuueckux anementos J[.V.Menneneena (HoMepoB DJEMENTA, IEPHONA,
IPYINEL) U YCTAHOBKA IPUYUHHO-CIEACTBEHHOM CBI3U MEKIY ¢TPOCHHEM
ATOMa M 3aKOHOMEPHOCTSIMH N3MEHECHHS CBOMCTB HIIEMEHTOB U
06pa30BaHHEIX KM BELIECTB B IEPHOJIAX ¥ IPyNuax. XapakTepHCTHKA
HIIEMEHTOB MAIKIX ¥ OONBIIHMX MIEPUOIOB 110 MX IOJIOKECHUIO B |
Iepuopuaeckoii cucreme .M. Menneneesa

V CTAHOBKA 3aBMCHMOCTH CBOMCTB XMMHUECKHX BEMECTB OT CTPOCHHS
aTOMOB O0Pa3yIONTHX UX XUMHUYECKHUX 3JIEMEHTOB. XapakTepucTHKa
BAXKHEHINIMX THITOB XAMHYECKHIX CBA3€H M OTHOCHTENBHOCTH 3TOH
THIIOJIOTHH.

QOBICHEHUE 3aBUCHMOCTH CBOMCTB BEIECTB OT HX COCTaBA A ¢CTPOCHUS
KPUCTAIUIMYECKUX PEINETOK.

OCHOBHBIE dopMyTHPOBKA OCHOBHBIX IOJIOXKEHUH TEOPUH NECKTPOIHTHY CKOM
Teopus XuMAn | AUCCONHAIIMM ¥ XAPAKTEPHUCTHKA B CBETE 9TOU TEOpHH CBOﬁZCTj OCHOBHBIX
KJIACCOB HEOPTaHUYECKUX COSAUHECHUH.
®opMyIHPOBKA OCHOBHBIX IONIOKEHUA TEOPUH XHMMIECKOTO CTPOCHHS

OPraHu4YeCKUX COCTUHECHUHN U .XapaKTCPUCTHKA B CBCTC STOM TEOpUHN
CBOHCTB OCHOBHBIX KJIACCOB OPraHUYICCKAX COETUHCHMI

XapaKTepuCTHKa COCTaBa, CTPOEHHS], CBOUCTB, TOMYUCHHU U IpAMC-
Baxueitmmue Henus paxHenmux MeTamioB (A u II A rpymnr, aqoMHHAS, XKETIe-
BelllecTBa H 3a, 4 B €CTECTBCHHOHAYYHOM Ipoduie ¥ HeKOTOPHIX d-31€MEHTOB)
MATEPHAJIBI U VX COCIUHEHHUH.
XapakTepuCcTHKa COCTaBa, CTPOCHHUS, CBOUCTB, MONYYEHNS U IIPHME-
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nenus BaxHenmmx Hemerauios (VIII A, VIIA, VIA rpymi, a TaKKe
asora " hocdopa, yriueposa ¥ KpeMHHA, BOAOPO/A) X HX COCTMHCHHH.
XapaKkTepHCTHKA COCTABA, CTPOCHHSA, CBOHCTB, IOy HCHUS H NIPHME-
HeHHS BAXHENIINX KNACCOB YIJIEBOJOPOIOB (AIKaHOB, IIUKII0A/IKAHOB,
ANKEHOB, ATKWHOB, APEHOB) ¥ HX HauboJIee 3HAMIMBIX

B HAPOJHOXO3SHUCTBEHHOM IIIAHE PEACTABUTCNICH.
AHATOTHUHAS XapaKTePUCTHKA BXHEHINHIX IpecTaBUTeNeH
JPYTHX KJIacCOB OPraHHIECKUX COEJIMHEHHI: METaHONA H STaHqIa,
CIOKHBIX dUPOB, KUPOB, MBLI, ATBIETHIOB (HOPMATBAETHIOB 1
alleTalbAeTH/A), KETOHOB (alleTOHa), KapOOHOBBIX KMCIIOT (yxeye-

HOHM KHCJIOTHL, IS €CTeCTBEHHOHAYIHOTO MPOQHIL npezxc:TaBu'#e-

Jeft IPYTHX KIAcCOB KHCIIOT), MOHOCAXapHIOB (TTIEOKO3BT), IACAXAPUIOB
(caxapo3bl), MOHCAXapHIOB (KpaxMala i HEIUTIONIO3EL),
AHUJIMHA, AMAHOKKCIIOT, GEJIKOB, HCKYCCTBCHHBIX M CHHTCTHICCKUX
BOJIOKOH, KayIyKOB, IUIACTMAcC

XuMugeckuii
SI3BIK
H CHMBOJIMKA

Vcnonp3oBaHue B y4eOHOM 1 PodECCHOHATIBHOH NeATENbHOCTH
XUMAYECKUX TEPMUHOB U CHMBOJTUKH.
HasBamue H3y4eHHbIX BEIIECTB 10 TPUBUAIBHON HITH MEXKITYHAPOIHON
HOMEHKJIATYpe i OTPAXKEHUE COCTABA STHX COSAMHEHNH C MOMQIIBIO

XUMAIECKUX GOpMYIL.
OTpaeHHe XAMIYECKIX [IPOIIECCOB ¢ TOMOIBIO YPABHEHUH XUMIICCKHX
peaxkiui

XHUMHYECKHE
peaxnum

OGbsCHEHHE CYLIHOCTA XAMIIECKHX IporieccoB. Knaccudukarms
XAMWYECKHX PEaKITHi O Pa3TIMIHbIM IPU3HAKAM: WICITY H COCTaBy
IPOAYKTOB ¥ PEAreHTOB, TII0oBOMY 3 beKTy, HaupaBIeHuIO, !tbase,
HAIMYKIO KaTalIN3aT0pa, I3MCHEHHIO CTEIEHEW OKUCIICHH A STIEMCHTOB,
00pa3yrom¥X BEIIECTBA.
VYcTaHoBKA IPU3HAKOB OOLIETO U Pa3JMIHOIO B THIIOTIOTHH peakuuit
VTS HEOPTAaHMIECKON 1 OPTaHHYECKON XUMUH.
Kitaccn(yuKaImus BEMecTs U [IPOLECCOB ¢ TOUKH 3PCHHUA OKMC/IEHIA-
Boccranopenns. COCTaB/IeHNE yPAaBHEHMH PEaKIyuii ¢ TOMOIIBIO METOAA
3IIEKTPOHHOI0 ajarca.

O6BIcHEHNE 3aBICHMOCTH CKOPOCTH XHMHYECKOM peakIiu U [10J10-
JKEHHS XMMITIECKOTO PABHOBECHSL OT PasIHiHbIX (pakTopoB

Xumuueckni
IKCIEPUMEHT

BoIIoHEHNE XUMHAYECKOTO AKCIIEPUMEHTA B TIOJTHOM COOTBETCTBHM
¢ ImpaBHIaMi 6€301aCHOCTH.

Ha6roneHne, QHUKCAIMS 1 OIICAHNE PE3YIIHTATOB IPOBCICHHOTO
9KCIECPUMEHTA j

XumHu4geckas
uHpopmanus

TIpoBe/ieHre CAMOCTOSTEIBHOTO OMCKA XAMITIECKOH MHOOPMAIUH

C UCIIOJIb30BAHUEM PAINYHBIX HCTOYHHKOB (HayIHO-TIOTYIAPHBIX

Vi3 aHHi, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHETA).
Vcmonp30Banne KOMIBIOTEPHBIX TEXHOIOTH LA 00paboTKu M Iepeaain
XMMUecKoi HHMOPMAIH ¥ ee TIPeJICTABIICHNS B Pa3IMIHbIX| hopmax

Pacuernl o
XHUMHYECKHM

dbopmyaam
d YpaBHeHHSAM

VeraHoBKa 3aBUCUMOCTH MEKITY Ka4eCTBEHHOM M KOTWYCCTRE HHOMN
CTOpOHAMH XUMHYCCKHX 00OBEKTOB K IIPOIIECCOB.
Pernenue pacuCTHBIX 3a1a4 IO XUMHUYICCKUM (bOpMyJIaM U YPaBHEHHAIM

IpodniasHOE H

O6bgcHEHNEe XUMHAYECKHX ABICHUN, TPOUCXOAMIINX B IPHPOJL,

npodec- OBITY W Ha IIPOU3BOICTBE.

CHOHAJILHO Onpenenenne BO3MOXKHOCTEH MPOTCKAHMA XMMHYCCKHUX TPEBpPAILCHHA B
3HAYMMOE Pa3IUYHbIX YCIOBHAX.

comepKaHue CobmogeHye IPABHJI  DKOJIOTHYECKH  TPaMOTHOTO  TIOBCJICHMIA B |
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OKpY>Karolneu cpeae.
OlIeHKA BIIMSHYSL XAMAYECKOTO 3arPA3HEHHAS OKPYIKAIOIIEH CPE/IbI
Ha OpPraHu3M YeJI0BEKa U APYTHE KUBBIC OPraHU3MBL
Cobmonenne mpaBwil —0Oe3omacHOro oOOpalleHHMsA ¢ TOPIOYAMH M
TOKCHYHEIME BEIECTBAMH, TAG0pAaTOPHEIM 000PYIOBAHUEM.
IToaroToBKa pPAacTBOPOB 33/ilaHHOM KOHIIEHTpaluH B OkITy H Ha
TIPOH3BOJICTBE. |

Kpuruueckas olleHKa JOCTOBEPHOCTH XUMIYeCKOH HHpOpMAIiu,
NOCTYHAOMIEH W3 Pa3HbIX HCTOYHUKOB
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4. YCJIOBHSA PEAJIMBAIINHI YYEBHOU TACTUATLINHDI

4.1. TpeGopanus K MUHHEMAJILHOMY MATEPHAILHO-TEXHHYECKOMY 00ecIeaeH i)

Peanuzarus y4eGHOM JUCIUIUTMHEI TpeOyeT HAMHIMS yUeOHOTO KaOMHETa XUMHUH, Ha'[lﬁopa'ropﬂn.
O6Gopynopanue yueGHOro kabuneTa: TabIIHIEL, JEMOHCTPAIMOHHOE 000PYI0BaHHE, MOICTH

KPHCTAIINMUYCCKUX PCINCTOK .

Texuauueckue cpCacTBa 06yT-ICHI/ISII KOMIIBIOTEP, MHTCPAKTHBHAA JOCKA WIN OKpaH, IIPOCKTOP,

BBIXO B HHTCPHCT.

4.2. AadopmanunonHoe obfecnedyenre 00yueHHs

Ilepedenr  peKOMEHAYeMbIX  YYeOHbIX  HM3aHHH,  JONOJIHHTEILHOH

JUTEPATYPHbI:

OCHOBHbBIE HCTOYHHKH:

I[OHOJIHI/ITGJ'IBHLIC HCTOYHHKH:

HNuTepHer-pecypesl:

Tabpuenan O.C., Ocmpoymos H.I. Xumus 111 mpodeccmid M CHENHAILHOCTEH
TeXHHYECKOro IPODMIS: Y9eOHHK IS CTYH. ydpexaenuit cpen. mpod. oOpasoBanms. —
M., 2014, c. 256 ISBN: 978-5-7695-9615-5

T'apuensn O.C., Ocmpoymos U.I", Cnaoxos C.A., Jopogeesa H.M. Ilpakiuxym: yued.
mocoGue I CTYI. yupexaeHni cpen. npod. obpasosanus. — M., 2014. ¢, 256 ISBN:
9785446809448 frl

TIabpuenan O.C., Ocmpoymos U.I., Cnadkos C.A. Xumus: I0ocoOHe UL TIOATOTOBKH K
El'D:

y4e6. mocobue A CTYA. yupekIeHuii cpel. mpod. oopazosaraus. — M., 20 1!4. c. 256 ,
ISBN: 9785446812516
Tabpuensn O.C., Jloicoea I'T. Xumus. Tectsl, 3a7a4l ¥ YIPaKHEHHA: y4el. mocobue
JUIE CTYH. ydpexaenuit cpem. mpod. obpasosanms. — M., 2014., ¢ 336 c,|978-5-4468-
0320-0

Tatpuenan O.C., Jlicosa I'I. Xumus: KHUra JUI1 IPENOJABaTeld: y4ed.-MeTof.
nocobue. — M., 2012, ¢.156. ISBN: 978-5-358-12769-2

TIatpuenan O.C. u Op. Xumus g npodeccuii M CHENUAIBHOCTEH TEXHUIECKOTO
npodus (35exTpornoe npmwioxerne). ISBN: 978-5-4468-0886-1

http://interneturok.ru/ IaTepHET-yPOKH
http://chemistry.ru/course/content/content.html OTKpBITas XUMHSL.

http://ido.tsu.ru/schools/chem/data/res/neorg/uchpos/ JI.H. Mumenuna Hegpranuaeckas
XUMYSL.

hitp://orgchem.ru/ T'.W. Jepsbuna, I'B. Kanrapus. VHTepakTWBHBIA MyIsTAMEINA
yueOHuK. Opranndeckas XUMUA
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5. KOHTPO.JIb X OTEHKA PE3YJbTATOB OCBOEHHS YYEBHOU

TACTATLIAHBI

KonTpoJib H oieHKa Pe3yIbTaTOB OCBOECHHS yUeOHOH JUCIMILTHHEL OCYIIECTBIIACTCA
TIpeIoIaBaTeEM B IIPOIIECCE IPOBSACHHS IPAKTHICCKUX H 1a00paTOPHBIX 3aH;1Tm‘7il
TECTHPOBAHNS, A TAKIKE BHITOJIHEHUS 00yJalOMMUMUCS HHINBHIYATbHBIX 3aJaHUH, n_boex*ros,

HCCIETOBAHUIH.

|

PesyabTaThi 00y4eHns (0cBOCHHLIE YMEHHS, YCBOCHHbIC
3HAHHA)

[
®opMBI B METOALI
KOHTPOJISA ¥ mtmm
pe3yabTATOB 00y4eHHs

——cdopMHUpOBaTh INPEACTABIECHHA O MCCTe XHMHH B
COBPEMEHHO} Hay4IHOH KapTHHE MHpa; ITOHIMAaHUE POJIH
XMMEH B OPMEPOBAHHH KPYro3opa U QyHKIHOHABHOM
IPaMOTHOCTH YEJIOBEKAa I PEIICHHUS MPAKTUICCKHUX
3a7a4;

——OBIAJECTh OCHOBOIIOJIArar0IAMHA XUMHAYCCKUMHA
MOHATHAMH, TCOPUSIMHU, 3aKOHAMH ¥ 3aKOHOMCPHOCTAMH;
YBEPEHHOE TONIB30BAHNE XUMHUIECKON TEPMUHOJIOTUEN U
CHMBOJIMKOM;

——ORJIAJETH OCHOBHBIMH METOAAMH HAy4HOI'O IIO3HAHUA,
WCIONB3YEMbIMH B XAMHM: HaOIIOJEHWEM, OIHCAHHEM,
U3MEPEHUEM, SKCIIEPUMEHTOM; YMCHHUE 006pabaTHIBaTh,
OOBICHATH PE3YJIBTATHI IIPOBEICHHBIX OIILITOB U JIENATh
BHIBOJBI, TYOTOBHOCTh M CIIOCOOHOCTH IIPUMEHATH
METOBI IIO3HAHUA IIPH PEIICHUH IPAKTHYCCKUX 387129,

—chopMUPOBATE YMEHUS JaBaTh KOJTHYCCTBEHHBIC OLICHKH
¥ IPOM3BOIUTH PacueTsl 0 XUMHYECKHM (QopMylnaM |
YpaBHEHHUAM;

—OBNAETh IPaBHIAMH TEXHUKH O€30IIaCHOCTH IIPH
NCNIOIB30BAaHHH XHMHUYECKHAX BEIIECTB;

——chopMHUpPOBaTH COOCTBEHHYIO ITO3UITHIO IO OTHOLNCHHUIO
K XMMHYecKo# uHopManuy, OIyYaeMOM U3 PasHBIX
HCTOUYHHKOB.

CamocmosmeénvHul,
KOHMPONbHbIE

pabomei,
UHOUBUOY ATTLHBLE

3Q0aHUA.
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