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Pabouas mporpamma pa3paboTaHa Ha OCHOBE (heepaIbHOIO TOCYAAPCTBEHHOIO
00pa3oBaTeNbHOr0 CcTaHAapTa cpeaHero oodmiero ob6pazoBanus (OPI'OC COO),
YTBEPXKJAEHHOT0 MpHKa3oM MunuctepcTBa npocsemieHuss PO ot 23 HosOps 2022
r. Ne 1014 "OG ytBepxkneHun ¢enepaabHON 00pa30BaTEIbHOM TPOTrpaMMBbl
cpenHero oOmiero obOpas3oBanua" ¢ ydetoM DenepanbHOrO TOCYIAPCTBEHHOTO
00pa3oBaTeNbHOTO CTaHAApPTa CpeaHero MnpodecCHOHATBHOTO O0pa30BaHUS II0
44.02.04 CrienmanbHOE IOMIKOJIbHOE 00pa30BaHue.

PazpaboTuuk:
Kocunosa E.A., npenogaBatens OI'AIIOY «AneKkceeBCKUN KOJUIEI
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1. HIACIIOPT PABOYEM TPOI'PAMMBI YYEFHOHM JUCIHUILINHBI
OV 12 «Xumusp»

1.1. O6s1acTh NpuMeHeHus1 padoveil MPOrpaMmbl

Pabouas mporpamma y4eOHOW JUCIMILIAHBI SBJSETCS YACThIO IMPOTPAMMBI
MOATOTOBKM  CHEIUAINCTOB CcpeaHero 3BeHa B cooTBerctBum ¢ DI'OC
cnerpansioct 44.02.04 CrienmanabHOE JOIIKOJIRHOE 00pa3oBaHue

1.2. Mecto yueOHoil nucuuninnbl B cTpykrype HITCC3:

JucrunmHa siBnsieTcss 0a30BOM M BXOAUT B IUKJI 00IIe00pa3oBaTEIbHOM
ITOATOTOBKH.

1.3. Hearun wu 3agaum y4yeOHOH  JMCUMIVIMHBI — TpeOoBaHUs K
pe3yJIbTaTaM OCBOCHMS Y4eOHOM AUCHUIIIUHbI:
Heabro peanusanuu padodeil mporpammsbl siBjasiercss - @DopmupoBaHue y

CTYACHTOB IPCACTABIICHUA O XUMHYECKOMN COCTaBH}II-OH_ICﬁ GCTeCTBeHHOHayllHOI\/'I
KapTUHBI MHpPa KaK OCHOBBI IIPUHATHA peH_[eHI/Iﬁ B JKU3HCHHBIX U IIPOU3BOJACTBCHHbIX
cuTyanusax, OTBETCTBCHHOT'O ITIOBCACHUA B HpPIpO,Z[HOﬁ cpeac.

I'naBHBIMM 32/1a4aMH peaJIn3alMi NPOrPaMMbI SIBJISIKOTCSH:
l)chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEW MPOTEKAHUS XMUMHYECKUX
IPOLIECCOB U SIBICHUI B OKPYXKAIOLIEH Cpese, UEIOCTHOM HAy4YHOW KapTUHBI MHUPA,
B3aMMOCBSI3U U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;
2)pa3BuUTh YYEHHUS COCTaBIATH (OPMYJIbI HEOPTAHUYECKUX W OPTaHUYCCKUX
BEIIECTB, YPaBHEHUS  XMMHYECKUX  pEaKIud, OOBICHATH HMX  CMBICI,
UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUYECKUX 3KCIIEPUMEHTOB;
3)copmupoBath HaBBIKU MPOBECHUS MPOCTEUIINX XUMHYECKUX
IKCIIEPUMEHTAJIBHBIX HCCIENOBAaHUN C COOJIOJCHHEM TMpaBuil 0OE€30MacHOTO
oOpalieHus ¢ BeueCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM
4)pa3BUTh yMEHUS HCIIOJNH30BaTh WH(OPMAIMI0O XUMHUYECKOTO XapakTepa H3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopMupoBaTH YMEHHUSI TPOTHO3UPOBATH MOCIEACTBUSL CBOCH JESITENBHOCTU U
XUMHUYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHupoOBaTh MOHUMAHUE 3HAYUMOCTH JTOCTHIKCHUN XMMHUYECKOW HAYKU U
TEXHOJIOTHH JIJIs1 pa3BUTHS COIMATBHOU U TPOU3BOACTBEHHOM cdep.
Ilnanupyemble pe3yabTAaThl 0CBOCHUA padoyeil MporpaMmbl:

OO0111e KOMITETEHIINH

OK 01. BeiObupath criocoOsl pemieHus 3aaad npodeccuoHaaIbHON eITeIbHOCTH
MPUMEHUTENBHO K Pa3JIMYHbIM KOHTEKCTaM

OK.02. Mcnonp30BaTh COBPEMEHHbBIE CPEACTBA MTOMCKA, aHAJIN3a U HHTEPIIPETALUU
uHpopmaruu u WHOOPMAIIMOHHBIC TEXHOJOTHUU [IJIl  BBIMOJTHEHHWS 3a7ad
npodeccCuOHaNbHOMN eI TeIbHOCTU

OK.04 D¢ dexTrBHO B3aUMOIEMCTBOBATh U pa00OTaTh B KOJUICKTUBE M KOMaH/IE.
OK 05. OcymectBisTh yCTHYHO H© IHUCBMEHHYIO KOMMYHHUKAIIMIO Ha
rocyJapcTBeHHOM si3blke Poccuiickoit dexnepanuu ¢ ydeToM OCOOEHHOCTEH
COLMAJILHOTO U KYJIbTYPHOT'O KOHTEKCTA.



OIT 06. IIposBAATE Ipa)xKAAHCKO-MATPUOTHUYECKYIO MO3ULHUIO, AEMOHCTPUPOBATH
OCO3HaHHOE TMOBEJICHUE Ha OCHOBE TPAJULHUOHHBIX POCCHUICKUX HTYXOBHO-
HPaBCTBEHHBIX  I[EHHOCTEH, B TOM 4YHUCJIE C Y4YETOM T[apMOHHU3alUU
MEXHAIIMOHAIBHBIX W MEXKPEJIUTHO3HbIX OTHOUIEHUM, MPUMEHSATh CTaHIAPThI
AHTUKOPPYIIIMOHHOTO MOBEICHUS.

OK 07. CozmeiicTBOBaTh COXPAaHEHHUIO OKPY’KAIOIIEH Cpesibl, pecypcocOepekeHHIO,
OPUMEHATh 3HAHMS 00 M3MEHEHUU KIMMaTa, NPUHIMIB  OEpeKIUBOTO

IPOU3BOICTBA, 3PHEKTUBHO IEHCTBOBATH B UPE3BBIYANHBIX CUTYAITHIX

I[Inanupyemble pe3yJbTaThl

OCBOCHUS o0meo0pa3zoBaTeJbHOM

aucumInHbI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocnose ®I'OC COO:

IL1anupyemsle pe3

JIbTAThI 00Y4YeHUsI

OO0mue

JAucunnimHapHsbie

B vactu TPYOJOBOI'O BOCIIMTAHUA

pyay,
OCO3HAHHWE IEHHOCTH

- FOTOBHOCTH K
MacTepCTBa, TPYAOTIO0HnE;
- TOTOBHOCTh K aKTUBHOM

NESITEILHOCTH TEXHOJOTMYECKOU

u COIMaJILHOM
CIIOCOOHOCTbH

HaIIpaBJICHHOCTH,
WHUIIUHUPOBATD,
IJIAHUPOBATDH n
CaMOCTOATCIIBHO BBIIIOJIHATL ~ TAKYIO
ACATCIBbHOCTD,

-  HHTEpPEC K Pa3IUYHBIX

chepam
npo(hecCHOHATLHON e TENHHOCTH,
OBnajieHue yYHUBEPCATHHBIMU
y4eOHBIMU
M03HABATEIBHBIMU JICHCTBUSMU:
a) 0a30BbIE JTIOTHYECKHUE ACHCTBHS:
CaMOCTOSITENIbHO (POPMYIHpPOBaTh H
aKTyaJIM3UPOBATh npobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,
- yCTaHaBIIUBATh
COOTBETCTBEHHBIN MPHU3HAK
WIA OCHOBAHUS IS
CpaBHEeHUs, Kiaccupukanmum u

0000111eHH;

- BJIaJCTh CUCTEMOM XHUMHUYECKHUX

3HaHUU, KOTOpas BKJIFOYACT:
OCHOBOIIOJIATAOINE NOHATHUSA
(XMMHUYECKUM DJIEMEHT, aToM,

AJIEKTpOHHAst 000I0YKa aToma, s-, p-, d-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPULIATEIILHOCTD, CTENEHb
OKHUCJICHUSI, XMUMHYECKasi CBSI3b, MOJIb,
MOJISIpHAsE Macca, MOJIAPHBIA 00beM,
YIAEPOJHbIN CKeNeT, (QyHKIHMOHAbHAs
TpyIa, paaukan, U30Mepus, W30MEpHI,
TOMOJIOTUYECKHA  psii,  TOMOJIOTH,
YTIEBOAOPOIHI, KHUCJIOPO/I- u
a30TcozepxKaliue COCTMHCHHSI,
OMONOTUYECKA  aKTHUBHBIE  BEIIECTBA
(YryieBonbl, KUpPBI, OEJKH), MOHOMEp,
MOJIUMED, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS,
KpUCTaJUIMUECKasi  pelieTrka,  THIIbI
XUMUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAaHOBUTEJbHbBIE, AK30- u
SHAOTEPMUYECKUE, PEAKIUU HOHHOIO
obueHna),  pacTBoOp, AIIEKTPOJIUTHI,
HEAJIEKTPOIUTHI,  DJICKTPOIUTHIECKAS
JUCCOLIAIuS, OKHUCJIUTEb,
BOCCTAHOBUTENH, CKOPOCTh XUMUYECKON
peakuuu, XHMHYECKOE PABHOBECHE),
TEOPHUH M 3aKOHBI (TEOPUS XUMUUIECKOTO
CTPOCHHUS OPTaHMYECKHNX BemecTB A.M.
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-OIPEACIIATh HEeMN JIeATeNbHOCTH,
3a/laBaTh MapameTpbl U KPUTEPUH
UX JIOCTHKEHHUS;
- BBIABJISITh  3aKOHOMEPHOCTU U
NPOTUBOPEUHSI B  PacCcMaTPUBAEMBIX
SIBJICHUSAX;
- BHOCUTh KOPPEKTHUBBI B ACSATEILHOCTb,
OIICHMBATh COOTBETCTBHUE pE3YJIbTATOB
LEJsX, OLIEHUBATh PUCKHU MOCIEICTBUN

JACATCIBHOCTH,

- pa3BUBATH KpEaTUBHOE
MBIIUIEHUE TTPU PEIICHUN

KU3HEHHBIX MPOOIEM

6) 0a30BbIC HCCIICIOBATEIIbCKIE
JIEHCTBUS:

- BJIAJ€Th  HaBbIKAMH  y4eOHO-
HCCIeI0BATEeIbCKON u MPOEKTHOMN

ACATCIIbHOCTH, HaBBIKAMH Pa3pCHICHUA

npobiieM;

- BBISIBIISITH NPUYHHHO-
CIJICJICTBCHHBIC CBSI3U u
aKTyaJM3UpOBaTh 3a/1ady, BBIIBUIaTh
TUTIOTE3y €€  PeIIeHHs, HaXOAUTh

apryMeHTBI IS JI0Ka3aTeJIbCTBA CBOMX
YTBEPXKACHHI, 3aJaBaTh IapaMeTpbl H
KPUTEPUHN PEIICHUS;

- aHAJIM3UPOBATh IOJTYYCHHBIE B
XOJIe peIICHUs 3a7add Pe3yJIbTaThl,
KPUTHICCKH OIICHUBATh ux
JOCTOBEPHOCT, IIPOrHO3HPOBATh
HU3MEHEHHE B HOBBIX YCIIOBHUSAX

- yMETh IICPEHOCUTh 3HAHHS B
MO3HABATCIIGHYI0O M IPAKTHYECKYIO
00J1aCTH KHU3HEICATCILHOCTH;
- YMEThbUHTETPUPOBATh  3HAHUS

U3  pa3HBIX MPEIMETHBIX
o0OJacrei;
- BBIJIBUTaTh UJIeH,

npeajiaraTb OpUriHaJbHBIC IMOAXOABI U

HOBBIC

bytiiepoBa, Teopus 3JIEKTPOITUTHUECKON
JACCOIMALINY, TEPUOAUYECKUNA 3aKOH
.. MenpgeneeBa, 3aKOH COXPaHEHUS

Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN A3BIK XUMHH,
(akrosornueckue CBEICHMUS 0
CBOWCTBAX, COCTaBe, INOJYYEHUH U
Oe30macHoOM MCIOJIb30BaHUU
BaXXHEHIIINX HEOPraHUYECKUX U

OpraHM4YcCKruXx BCOICCTB B 6BITy u
Hp&KTPI‘ICCKOfI JACATCIBPHOCTH YCJIOBCKA,

- YMETb  BBIBISITH  XapaKTEPHBIE
NPU3HAKH W B3aUMOCBSI3b H3yYCHHBIX
MOHSATH, IPUMEHSTh
COOTBETCTBYIOIINE TTOHSITUSA npu
ONMCAHUE  CTPOCHUS W  CBOWCTB
HEOPraHWUYECKUX W OPraHUYECKHX

BCIICCTB U UX npeBpameHHﬁ; BBISABJIIATD
B3aUMOCBSI3b XMMHUUYECKMX 3HAHUH C
MOHATHAMHU U ITPCACTABICHUAMU APYTIUX
CCTCCTBCHHOHAYYHBIX IMIPCAMCTOB,

- YMETh UCII0JIB30BaTh
HAauMEHOBaHUs XUMHUYECKUX
COCIMHEHU MEXIyHApOJHOIO COI03a
TEOPETUYECKON U MPUKIATHON XUMHUH U
TPUBHAJIbHBIE HA3BAHUSA BAKHEMIIMX
BEILIECTB (3TWIEH, alleTUJIEH, TIMLEPUH,

dbenon,  dopmanbaerua, — yKCycHas
KHCJIOTa,  TJUIUH, YrapHbId  ras,
YIJIGKUCIBIA  Ta3, aMMHUaK, raiieHas

W3BECTh, HEraimieHasi U3BeCTh, ITMTheBas
cola W JPYrux), COCTaBIATh (HOPMYIIbI
HEOPraHUYEeCKMX U  OPraHUYECKHX
BEIIECTB, YPaBHEHHUS  XUMHUUYECKHUX
peakiui, OOBACHATH WX  CMBICI,
MOJTBEPKAATh XapaKTepHbIC
XHMHYECKHE CBOMCTBa BEIIIECCTB
COOTBETCTBYIOIIMMH 3KCIIEPUMEHTaMU
M 3alUCAMU YPABHCHUNW XUMHYECKHX
peakuuii;

-yMETh
MPUHAIIICKHOCTh

YCTAaHABJIMBATb
N3Y4YCHHBIX




pelieHus;
- CIIOCOOHOCTh HMX HCIIOJIB30BAHUSA
B IIO3HABaTEJILHON U COITMAJILHOM.

B ofmactu 1EeHHOCTHM  HAY4YHOTO
NO3HAHUS: c(OpPMHUPOBAHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSHAYKU u
00I11eCTBEHHON MPAaKTUKH, OCHOBAHHOTO
Ha JHaore
KYJBTYP
CIOCOOCTBYIOILETO OCO3HaHME
CBOET0 MECTaB

MOJMKYJIBTYPHOM MUDE;
- COBEpIICHCTBOBAaHUE SA3BIKOBOM U
YUTATEIbCKOW KYJIbTYpPhl KaK CPEACTBa
B3aUMOJICUCTBUSL MEXKIY JIIOABMU U
MIO3HAHUS MUPA;
- OCO3HAHUE LIEHHOCTHU Hay4YHOU
NEeATEIIbHOCTH, TOTOBHOCTh
OCYLIECTBJISATh TPOECKTHYIO u
UCCIIE0BATENIbCKYIO JEATEIIbHOCTD
WHJVMBUAYAJIBHO U B IPYNIIE;
OBnajieHrEe YHUBEPCAIbHBIMU
yueOHbIMU NO3HABATEIbHBIMU
JNICUCTBUSIMHA:
B) paboTa ¢ mHpOpMAIIHECH:
- BIAJETh

HaBBbIKAMH MMOJIY4CHUA

uH(bOpMaIlMU U3 UCTOYHUKOB  Pa3HBIX
THUIIOB, CaMOCTOSITEIILHO
OCYILIECTBIIATH

CHUCTEMATHU3aAIIUIO )41

TIOUCK,
UHTEpHpeTaLus

aHaJIm3,

uHGOpMaIUU Pa3INYHBIX BUAOB U (HOpM
IpEJICTaBICHNUS,

- co3aBaTh TEKCThl B  Pa3jMYHBIX
dbopmarax ¢ ydeToM Ha3HAYCHUS
uHPOpMAIIMU W LEJICBOW ayIUTOPHH,
BBIOWpas ONTUMAJILHYIO bopmy

npeaACTaBJICHUA U

HEOPraHUYEeCKMX U OPraHUYECKHX
BEIIECTB K OIPEJCICHHBIE KilaccaM u
rpynmnamM COeMHEHH, XapaKTepU30BaTh
UX COCTaB M BaXHEWIIME CBOMCTBA;
ONPENEATh BUJIBI XMMHUUYECKHX CBS3EH
(KoBaJIeHTHas, MOHHAs, MEeTaJUTUYeCcKas,
BOJIOPOJIHAS), THUIIBI KPUCTAJUTMYECKUX
pEIIeTOK BEMIECTB; KIACCU(PHUIIMPOBATH
XUMHYECKUE PEAKIINY;

- chopMUpOBaTh MPEJICTABICHUS: O
XUMHUYECKOH COCTAaBJISIONIEHN
€CTECTBEHHOHAYYHOM KapTUHBI MUpa,
poaM XUMHUM B TO3HAHUA SBJICHUU
pUpPOJibl, B GOPMUPOBAHUU MBIIIICHUS

7 KYJbTYPbI JMYHOCTH, ee
(GYHKIMOHATEHON IPaMOTHOCTH,
HEOOXOMMOM TUTSI pelieHus

NPaKTUYECKUX 337ad M JKOJIOTUYCCKH
000CHOBAaHHOTO OTHOUICHHS K CBOEMY
3JI0POBBIO M IPUPOIHOMN CpeJie;

yMETb  NPOBOJUTH  pacyerbl IO
XUMHUYECKUM (OopMyJaM U ypaBHEHUSAM
XUMHUYECKHUX peaxkuui C
UCIOJIb30BaHUEM (DU3MUECKHUX BEIUYHH,
XapaKTEPU3YIOLIUX BELIECTBA C
KOJIMYECTBEHHOM  CTOpPOHBL:  MAaccChl,
o0beM (HOpMaJbHBIE YCIOBHS) Ta30B,
KOJIMYECTBA BEILECTBA; HCIIOIb30BAThH
CUCTEMHbIE XUMHUYECKHE 3HAHUS s
OPUHATHSA pEIIeHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C
BEILECTBAMH U UX NPUMEHEHUEM

YyMETh IUIAHUPOBATb W  BBINOJHSATH
XAMUYECKUI JKCIIEPUMEHT
(mpeBpalieHuss OPraHNYeCKUX BEIECTB
[P HArPEBaHUM, MOJIYYECHHUE ITUJIEHA U
M3y4YEHUE €ro CBOMCTB, Ka4€CTBEHHBIC
peakuuy Ha AIBACTUABI, Kpaxmai,
YKCYCHYIO KHACIIOTY

JeHaTypauus OeJIKOB IPH HarpeBaHHM,
I[BETHBIE PEAKIMK OEJIKOB; MPOBOJUTH




BU3YaJU3alINH;

- OLICHUBATh JOCTOBEPHOCTb,
JETUTUMHOCTD

uHbopMaIuy, €€  COOTBETCTBHUE
MIPaBOBbIM U MOPAJIBHO-

TUYECKUM HOPHAM;

- HCNOJIB30BAaTh  CPEICTBA
UH(OPMAITMOHHBIX U

KOMMYHHKAIIIOHHBIX TEXHOJIOTHA U
pelIeHrne KOTHUTUBHBIX |
OpTraHM3aI[MOHHBIX 33724
C COOMI0ICHUEM TpeOoBaHUi
OPrOHOMUKH, TEXHHUKH 0€3011acHOCTH

pecypcocoepexeHus,

NPaBOBBIX U

HOPM, HOpM HWH(OPMAITMOHHON
0€e30IMaCHOCTH;

- BJIIAJCTL HABBIKAMH PACIIO3HABAHHUA U

,JTUTCHBI,
OTHYCCKHUX

3aIUTHI uH(pOopMaLuy,
UH(GOPMaLMOHHON 0€e30MacHOCTH
JUYHOCTH;

- TOTOBHOCTb K  CaMOpa3BUTHIO,
CaMOCTOSITEJIBHOCTH U
CaMOOINPEIEICHHUIO;

-OBJIa/ICHUE HaBbIKaMU yueOHO-
UCCIIEIOBATEIbCKOM,  NPOEKTHOM U

COIIMAJIbHOM JIeITEILHOCTH,

OBnageHue YHUBEPCAIbHBIMU

KOMMYHUKATUBHBIMU JE€HCTBUSAMH:

6) coBMecTHas NeATeIbHOCTb:

- NOHUMATh U UCIIOJIb30BaTh

NPEUMYLIECTBA KOMAHJHOM U

WHIMBHUIYaJIbHON paboTHI;

- IIPUHAMATh LEJIN COBMECTHOM
NEATEIIbHOCTH, OPraHU30BbIBATh U

KOOPAMHUPOBATh  JEUCTBUSA IO €€

JOCTUKEHUSA:
JNIEUCTBUM, PACTIPEICISTh PO C

YU4€TOM MHEHUI Y4aCTHHUKOB

COCTaBJATH IIJIaH

peakiy UOHHOTO OOMEHa, ONpPEAEsTh
cpeny BOJHBIX pPacTBOPOB,
KaueCTBEHHbIE pEaKIMu Ha cyibdar-,
KapOOHAT- M  XJIOPUJ-AaHUOHBI, Ha
KaTHOH AauMOHMS; peuiarhb
HKCIIEPUUEHTAIbHBIE 3a/1aud 110 TeMaM
"Metauel" u  "Hemeramisl") B
COOTBETCTBUM C TMpaBUIaMU TEXHUKHU

Oe3omacHocTH Tpu  OOpalieHuu ¢
BEILECTBAMHU U nabopaTopHbIe
obopynoBaHuEM; MIPEICTABIIATD
pe3yIbTaThI XHUMHAYECKOTO
JKCIiepUMeHTa B (GopMe  3amHcu

ypaBHEHUN COOTBETCTBYIOIIUX PEaKUUN
u (GOpMyIHpPOBATH BHIBOABI HA OCHOBE
ATUX PE3yJIbTATOB,;

- YMETb aHaAJIM3UPOBAThH
XUMUYECKYIO uHpopmarmio,
MOJly4aeMyl0 M3 pa3HbIX HCTOYHUKOB
(cpeacTB mMaccoBoil MH(OpPMAIINH, CETh
WNHuTepHeT u npyrue);

- BJIaJIETh OCHOBHBIMH METOJIaMH
HAyYHOTO  TIO3HAHHWS  BEIIECTB W
XUMUYECKUX SIBIICHUW (HAOJIOACHME,
U3MEpeHHe, IKCIIEPUMEHT,
MOJICTUPOBaHUE);

- yMeTh TMPOBOAMTH PacC4eThl IO
XUMUYECKHM (hopMyJiaM U ypaBHCHHSIM
XUMHYECKHX peaxiuii C
UCTIOJIb30BaHUEM (U3NYCCKUX BEJIMYHUH,
XapaKTePU3YIOIIUX BEIIIECTBA C
KOJIMYECTBEHHOW  CTOPOHBI:  MAaccChl,
o0beMa (HOpManbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA; HCITOJIb30BATh
CUCTEMHBIE XUMHUYCCKHE 3HAHUS IS
NPUHATHS PEIICHHA B KOHKPETHBIX
KU3HEHHBIX CHUTYaIlUsAX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMCHCHHE

- chopmupoBaTh MPEJACTABICHUSI: O
XUMHUYECKOH COCTAaBJISIOIIEHN
€CTECTBEHHOHAYYHOM KapTUHBI MUPA,




o0cyXaTh COBMECTHOM
paboTHI;

- KOOPJMHUPOBATH U BBIMOJIHATH paboTy

PE3yNbTAThI

B YCIOBUSIX PEaTbHOr0, BUPTYaIbHOTO

U KOMOMHHUPOBAHHOTO
B3aUMOICUCTBUS;
- OCYUIECTBIIATh  MO3UTHUBHOE
CTpaTEerMyeckoe IOBEACHHUE B
pa3IMYHBbIX CUTYyalUsX, IPOSIBIISITH
TBOPUYECTBO U  BOOOpa)KEHUE,

MHHUIIWMAaTUBHBIM

OBITH

OBnazeHne yHHBEPCAIbHBIMU
PETYJISTUBHBIMU

JNICUCTBUSIMHA:

I') IPUHATHE ce0s U IPYTUX JTHOJICH:

- TpPUHUMATh MOTHUBBI M APIYMEHTHI

IPYTUX JFOAEH pu

pPEe3ynbTaTOB JI€ITEIbHOCTH;

aHaJIn3¢€

-- TMpU3HABaTh CBOE MPaBO U MPaBO
JIPYTHUX JIIOJIeH Ha OIHUOKH;

-- pa3BUBaTh CIIOCOOHOCTH TOHUMATh
MUP C ITO3MIINH JIPYTrOTO YeJIOBEKa,;

B oOnacTu HKOJIOTUYECKOTO
BOCITUTAHUSA:
- c(hOpMHPOBAHHOCTh

DKOJIOTUYECKON KYJbTYpPbl, IIOHUMAaHUE
BIIMAHUSA  COLMAIBHO-DKOHOMHYECKUX

IIPOLIECCOB HA COCTOSIHME NPUPOAHOU U

COLMATBbHOU cpenpl, OCO3HAHUE
rJ1I00aJIBHOTO XapakTepa dKOJOTUYECKHUX
npo0JieM;

- IUIAHUPOBAHUE U OCYIIECCTBIICHUE
JICUCTBUM B OKpYXamUEd Ccpele Ha
OCHOBE 3HAaHMA LEJIEeH YCTOMYMBOIO
pPa3BUTHS YEJIOBEYECTBA,

AKTUBHOE HENPUATHE JNENCTBUM,
IIPUHOCAIINX BpPEX

OKPYKaroUEH Cpee;

- yMEHHUE IIPOTHO3UPOBATh

poOJIM XMMHUU B TIO3HAHUU SIBICHHUM
npUpobl, B GOPMUPOBAHUU MBIIILICHUS

u KYJbTYPBI JUYHOCTH, ee
(byHKIHOHATIBHOM IPaMOTHOCTH,
HE00X0IUMOM TUTSI perieHus

NPAaKTHYECKUX 3a/a4 U SKOJOTHYECKH
000CHOBAaHHOTO OTHOUICHHSI K CBOEMY
3JI0POBBIO M IPUPOIHOM CpeJie;

- YMETh co0Jro1aTh npaBuia
HKOJOTUYECKU 1eJeco00pa3zHOTo
noBefieHUss B ObITYy W TPyAOBOU

JESITEIbHOCTH B LEJISIX COXPAHEHUS
CBOETO 3J0pOBbI M  OKpYXKaroUIEH
MPUPOTHOM Cpelbl; YUYUTBHIBATh
ONACHOCTHh BO3JCHCTBHUS Ha >KHUBBIC

OPTaHU3MBbl ONPEAECIEHHBIX BEIIECTB,
MMOHHMAas CMBICIT MMOKa3aTes
MPEIEIbHON JOIYCTAMOM
KOHIIEHTPAIUHU




HeOJIaronpusiTHbIC DKOJIOTHUYECKHE
MMOCJIECTBHUS MPENPUHUMAECMBIX
JIEUCTBUI, IPEIOTBPALLIATH UX;

- pacumpeHue OonbITa
JIEeATEIILHOCTH AKOJIOTUUYECKOM
HANpPaBJICHHOCTU OBJIAJICHUE HABBIKAMU
y4e0HO-MCCIIeIOBATENHCKOMH,
MPOEKTHOMN u COIMAJILHOM
JIEATEILHOCTH,

1.4. TlnanumpyeMmble JIMYHOCTHbIE PpPe3yJIbTAaThl OCBOCHUsI paldouei
NMPOrpaMMbl

JIP 4. IlposBidromuii U AEMOHCTPUPYIOIIHMI yBa)XEHUE K JIIOASIM Tpyna,
OCO3HAIOIIMHN IIEHHOCTh COOCTBEHHOTO TpyAa. CTpemsuuiicss K GOPpMUPOBAHUIO B
CETEeBOM CpeJie IMYHOCTHO U MPOPECCHOHATBHOTO KOHCTPYKTUBHOTO «IIU(POBOTO
cienay.

JIP 7. Oco3Haromuii NPUOPUTETHYIO IEHHOCTh JIMYHOCTH YEJIOBEKA;
yBaXaroluii COOCTBEHHYIO M UYKYI0 YHUKAIbHOCTh B PAa3JIMYHBIX CUTyalUsiX, BO
Bcex (hopMax M BUJAX JIEATEIbHOCTH.

JIP 9. CoOnroparomuii ¥ mporaraHadpyronMid mpaBuia 3710pOBOTO0 U
Oe3omacHoro o0pasa KHW3HH, CIIOPTA; MPEAYPEKAAIONINI 1100 MPEo10IeBaIOITUI
3aBUCUMOCTH OT aJIKOroJisi, Tabaka, ICUXOAKTUBHBIX BEILIECTB, a3apPTHBIX UTP U T.J.
CoxpaHsSONMil NCUXOJIOTUYECKYI0 YCTOMYMBOCTh B CHUTYaTUBHO CJOKHBIX WJIU
CTPEMUTEIIBHO MEHSOIINXCS CUTYaIUX.

JIP 10. 3aboTsamuiics O 3amuTe OKPYXAIOMmEeH cpeapl, COOCTBEHHOW u
qy»X0i 6€30MacHOCTH, B TOM UHKCie HU(DPOBO.

1.5. Kotu4yecTBO 4acoB HAa OCBOeHHMe padoyeill MporpaMMsbl y4eOHOIO
npeamera:

MaKCHUMaJbHOU y4eOHOI Harpy3ku oOydaromerocsi — 72 4acoB, B TOM UHCJIE:
ayIUTOpHOM y4eOHOM pabdoThl oOydyaromierocs 72 4YacoB, U3 HHUX B (dopme
MPAKTUYECKON MOATOTOBKM — 16 4acoB; B TOM UMCIIE MPAKTUYECKUX 3aHITUH — 10
4acoB; CAMOCTOSITENbHOM ydeOHOM paboTbl oOydaromierocss - (0 yacos;
KOHCyJbTauuii — 0 yacos.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHON JUCILUILIVHBI

2.1. O0bem y4eOHOM TUCHMIIMHBI M BUAbI Y4e0HO padoThI

Bun yueOHoi1 padoThI O0bem
4acoB
MakcumaiibHas ydyeOHasi Harpy3ka (Bcero) 72
AynutopHas y4deOHasi padora (o0si3aTeJbHbIC Yy4eOHBIe
72
3aHsATHS) (BCEro)
U3 HUX B (pOpMe NPAKTHYECKOH MOATOTOBKH 16
B TOM YHCJIE:
JICKIIMOHHBIC 3aHITHUS 62
nabopaTopHbie pPabOThI
MPAKTUYECKUE 3aHITHUS 10
KOHTPOJIbHBIE pabOThI
CamocrosiTesibHasi paboTa 00y4arierocst (Bcero) 0
B TOM YHCJIE:
[ToaroroBka cooOuieHus 0
CocraBneHue KOHCIIEKTa
KoHcynbrammmn 0

IIpomexyTounas arrectauus B popme uppepenyuposannwiii 3auem
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2.2. TemaTu4eCKUH IJIAH M COAEPKAHNE YUeOHOH IMCHHUILIHHBI

OV 12. «Xumus»

HaumenoBaHue pa3iejioB u

ConeprkaHue y4eGHOro MaTepuaJia, 1adopaTopHble PadoThl H MPAKTHYECKHE

O0BeM yacos

Koabl 1 IHYHOCTHBIX

TeM 3aHATHSA, B TOM YHcjie B (popMe MPaKTHUECKOH MOATOTOBKH, CAMOCTOSITeIbHAsI padoTa (JIP), MeTanpeAMeTHBIX
odyyarommnxcs (MP), npeaMeTHBIX
pesyabTaTtos (IIP6),
¢hopmupoBannio
KOTOPBIX CIIOCO0CTBYeT
3JIEMEHT IPOrPaMMbl
1 2 3 4
Pa3nes 1. OcHOBBI CTpOEHHSI BelecTBa 8/0
Tema 1.1. Coneprxanue yueOHOTo MaTepuala, B TOM 4Hcie B popMe MpakTHIeCcKOi 6/0 ,
CrtpoeHue aToMOB IIOJArOTOBKH JIP 4
XHMHUYECKHX 1 | CoBpemenHas Mozenb cTpoeHus atoMa. CUMBOJIMYECKHUM S3bIK XUMUU. 2/0 JP 7
3JIEMEHTOB U XWUMHYECKUH  DJIEMEHT. OJEKTpOHHAash  KOHQUTypanus  aroma.
NPHPOJAa XUMHYECKOI Knaccudukanms XUMHYECKHX 3JEMEHTOB (S-, p-, d-d3JIeMeHTHI).
CBSA3H BaneHTHbIE 351€eKTpOHBI. BaneHTHOCTSD.
DNEeKTpOHHAs PUPO/Ia XUUNYECKOH CBSI3U. DIEKTPOOTPULIATEIIBHOCTD. 2/0
Buael xumuueckod cBsi3u (KOBaJIeHTHas, WOHHAs, MeTaJlJIMyecKas,
BOJIOPOJIHAST) U CIIOCOOBI €€ 00pa30BaHuUs
JlabopaTopubie pabOThI
[TpakTUyeckue 3aHATHS, B TOM YUCIIE B OpME MPAKTHUECKON TTOTOTOBKU 2/0

II3Nel Pemienue 3agaduil Ha UCIOJIL30BAHNE XUMUYECKOU CUMBOJIMKH U
Ha3BAHUM COECIMHEHUIN IO HOMEHKJIATYPE MEKITYHAPOJHOIO COI03a
TEOPETUYECKON U NMPUKIAJHON XUMHUU U TPUBHAIBHBIX HA3BaHUM TS
COCTaBJICHHS] XUMUYECKUX (DOPMYIT TBYXaTOMHBIX COSAMHEHUI (OKCHJIOB,
Cynb()UI0B, THAPUIOB U T.I1.) U IPYTHX

HEOPraHUYECKUX COCAMHEHUHN OT/IEIbHBIX KJIACCOB.

[IpakTHueckue 3ajaHus Ha YCTAHOBIICHNUE CBSI3U MEXKY CTPOCHHEM aTOMOB

12



XUMHUYCCKUX 3JICMCHTOB U

MEPUOINYECKUM U3MEHEHUEM CBOMCTB XUMHYECKHUX PJIEMEHTOB U UX
COCIMHEHHUN B COOTBETCTBHH C

nojoxxeHueM lleprnoandeckoi CUCTEMBI.

KonTtposnbHbie paboThI

CamocrosrenbHas paboTa 00yJaromuxcs

Tema 1.2.
Iepuoauveckuii
3aKO0H U TA0J 1M A
JI.A. MenaeeeBa

Copnepxanue yuyeOHOTro marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH
MOJTOTOBKH

2/0

1 | Ilepuoguyeckas cuctema xumudeckux siemeHtoB J[.M. Menneneena.
DuzndecKuii CMBICIT

Ilepuonuueckoro 3akona J[.M. MeHnneneeBa. 3aKOHOMEPHOCTH
U3MEHEHUS CBOWCTB XHMHUYECKHX OJEMEHTOB, O00pa3yeMbIX HUMHU
MPOCTBIX W CJOXKHBIX BEHIECTB B COOTBETCTBUHM C TIOJIOKEHHEM
XHMUYECKOTO DJIEMCHTA B [Tepunoanueckoit CHCTEME.
MupoBo33peHuecKkoe U Hay4yHoe 3HaueHue llepmommueckoro 3akoHa
JA.M. Menneneesa. Ilpornossr JI.MI. MenneneeBa. OTKpBITHE HOBBIX
XHMHYECKUX JJIEMEHTOB. PelieHne MpakKTUKO-OPUEHTUPOBAHHBIX
TEOPETHUUECKUX 3aJaHuil Ha XapakTep XUMUYECKHX 3JIEMEHTOB
«MeTammmueckue / HEMETaJNIMISCKHE CBOMCTBA,
AJIEKTPOOTPUIATEIIBHOCTh XUMUUYECKHUX JIEMEHTOB B COOTBETCTBUU C UX
3JIEKTPOHHBIM CTPOCHHUEM U TMOJ0KEHUEM B IEPUOIUYECKON CUCTEME
xumuueckux 3nementoB .M. MenneneeBa»

2/0

JIP 4
JP 7

JlaGopaTopHble pabOoThI

[TpakTuueckue 3aHATHs, B TOM Yucie B (GopMe MPaKTUYECKOH MOATOTOBKH

*/*

KonTtposnbHbie paboThI

CamocrosTenpHas paboTa 00yJaronuxcs

Paznen 2 Xummnueckue pe

AKIUH

10/2

Tema 2.1

Conepxanue yuyeOHOTro marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOH

THunbl XUMHYECKHX

IOATOTOBKU

6/2

JIP 4
JP 7
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peakuuii.

1 | Knaccupukanmuss W TUOBl XUMHYECKMX pEaKIHi C  ydacTHEM
Heopranuyeckux  BemecTtB. (CocTaBieHUE  ypaBHEHUH  peakiui
COCIAMHEHUS, pA3JI0XKEHHUs, 3aMelleHHs, OoOMEeHa, B T.4. peaKuuil
TOpPEHUS], OKUCIICHHSI- BOCCTAHOBJICHUSI.

YpaBHeHUsI ~ OKMCIEHUS-BOCCTaHOBJIEHUs.  CTeneHb  OKHUCIICHUS.
Oxucnutens u BoccraHoBUTeNb. (CocTaBleHHEe U ypaBHUBaHHUE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM METOAOM 3JIEKTPOHHOIO
Oamanca. OKHCINTEIbHO-BOCCTAHOBUTENIbHBIE pEakUUu B TPUPOJIE,
IIPOU3BOJCTBEHHBIX IMpOLECCAX M JKUZHEICATEIBHOCTH OpPraHU3MOB
BEIIIECTB.

2/0

2/2

JlaGopaTopHble pabOoThI

[IpakTuyeckue 3aHATHSA, B TOM 4Hcie B GOopMe MPAKTUUYECKON MOATOTOBKU
113 Ne2 KonnuecTBeHHbIE OTHOILIEHUS B XUMHUH.

OcCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHM M PACYETHI 110 YPAaBHEHUSAM
XUMHUYECKUX peakuuil. Moap Kak eAuHHIA KOJIMYEeCTBAa BEIIECTBA.
MousipHast Macca. 3aKOHBI COXPaHEHHUSI MacChl M DHEPTHU. 3aKOH ABOIaJpo.
Momsipabiii 00beM ra3oB. OTHOCUTENBHAS IUIOTHOCTHh Ta30B. Pacuersl mo
YpaBHEHHMSIM XUMHUYECKUX PpEaKIHUil C HCIOIb30BAaHMEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUSI) Ta30B, KOJIMUYECTBA BEIIECTBA.

2/0

KonTtposnbHbie paboThI

CamocrosiTenpHas paboTa 00yJaronuxcs

Tema 2.2.
DNEKTPOIUTHYECKAS
T CCOLMALUS

Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (HopMe MPaKTUUECKON
MOATOTOBKH

4/0

1 | Teopust >AEKTPOIUTUUECKON auccouuanuu. HWOHBIL. DJIEKTPOJIUTHI,

HEAIEKTPONuTHL. Peaknuu woHHOro oOMeHa. CocraBlieHHE peakiuit
HOHHOTO OOMEHa TyTeM COCTaBJICHHUS WX TIOJHBIX W COKPAIICHHBIX
MOHHBIX ypaBHeHUM. KHCIOTHO-OCHOBHBIE peakiuu. 3aJaHus Ha
COCTAaBJICHHE MOHHBIX PEAKIIUI
CocraBiieHHE HOHHBIX peaKlHil

2/0

JIP 4
JP 7
JP 9
JIP 10

JlabopaTopubie pabOThI

[TpakTUyeckue 3aHATHUS, B TOM YUCIE B OpMe MPAKTHUECKON TTOTOTOBKU

0/0

CamocrosiTenpHas pabora 00yJaronuxcs:
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Kontponbabie paboTel Nol CtpoeHHE BEleCTBA U XUMHUYECKHE PEAKITUN

2/0

Pasznen 3 CtpoeHue u cBo

HcTBa HCOPraHu4ve¢CKMX BEIIeCTB

16/4

Tema 3. 1.
Knaccudukanms,

Conepxanne y4eOHOro maTepuaiia, B TOM 4ucie B (HopMe MPaKTUYECKON
MOAITOTOBKH

4/0

HOMEHKJIaTypa 1
CTpOCHHE
HEOPTraHUYECKUX
BEILIECTB.

1 | IIlpenmer Heopranmveckoi xumuu. Kmaccudukamuss HeOpraHUYECKHX
BeniectB. llpoctele u cioxHble BemiecTBa. (OCHOBHBIE KIIACCHI
CIOXHBIX  BEHIECTB  (OKCHABI, THAPOKCUABI, KHCIOTHI, COJIH).
B3auMmocBsI3p HEOPraHMYECKHUX BEIIECTB. ATperaTHble COCTOSIHHS
BemecTBa. Kpucramnmuyeckue wu  amopdHbIe BemecTBa. THIBI
KPUCTAIZIMYECKUX PpEHIETOK (aTOMHas, MOJIEKYJsApHasi, HWOHHas,
MeTaJlJIn4ecKasi). 3aBUCUMOCTh (PU3MYECKHX CBOWCTB BEIIECTBA OT
TUNA  KPUCTAUIMYECKOW  PELIETKU. 3aBUCUMOCTb  XMMHUYECKOM
AKTMBHOCTH BEIIECTB OT BHJA XHMMHYECKOM CBSI3M U  THIIA
KPUCTATNYECKOH pemeTk. [IprunHbpl MHOrooOpasus BEIIeCTB

2/0

JlabopaTopubie pabOThI

[IpakTuyeckue 3aHATHSA, B TOM YHcie B GOpMe MPAKTUUYECKOH MOATOTOBKU
I3 Ne3 HomeHnkiiarypa HEOPraHUYECKUX BEUIECTB:

Ha3BaHHE BEIECTBA UCXOS U3 UX XUMHUECKON (POPMYJIBI WIIM COCTaBICHUE
XUMHYECKON (POPMYJIBI UCXO/s U3 HAa3BaHMs BEIECTBA MO MEXTyHAPOAHON
(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.

Pemenne mpakTHueckMX 3ajaHuil Mo KiaccupUKAUM, HOMEHKJIAType M
XUMHAYECKHM (OpMyJiaM HEOPraHMYECKHUX BEILIECTB PA3JIMYHBIX KJIAcCOB
(yrapsblil ras, yrieKucCiblii ra3, aMMuUak, rameHas H3BeCTb, HEraleHas
U3BECTh, MUTHEBAs COAA M JAPYTUX): Ha3bIBaTh U COCTABIATH (HOPMYIIBI
XMMHUYECKHX BEILECTB, ONPEAEIATh MPUHAAIEKHOCTD K KIIaccy.

HcTouHMKM XUMHUYECKOW MH(pOpManuu (CpeacTB MaccoBoil mH(opmauuu,
cetb Mutepner u gapyrme). Ilouck wHOpmManmuu 1O Ha3BaHUAM,
UACHTU(PUKATOPAM, CTPYKTYPHBIM (hOPMYIIaM.

2/0

KonTtposnbHbIe paboThI

CamocrosiTenpHas paboTa 00yJaronuxcs
*

JIP 4
JP 7

15



Tema 3.2.
Ddu3uko- XUMHYECKHE

Conepxanue yuyeOHOTo mMarepuana, B TOM 4Yucie B (opMe MPaKTHUECKOM
MIOJITOTOBKH

CBOMCTBA
HEOPraHUYECKUX
BEIIIECTB

1 Metannbl. O0mue Gusndeckue 1 XMMHUIECKHE CBOMCTBA MeTaioB. CriocoObt

noy4yeHus. 3HaYeHHe METAIOB ¥ HEMETAJIIOB B MPUPOJIE U KU3HEEATEIbHOCTH
yenoBeka M opraHm3MoB. Kopposus MeTannoB: BHUJIBI KOPPO3UH, CHOCOOBI
3aIITHl METAJJIOB OT KOPPO3UU

12/4

2/2

2 | Hemerame. OGmue Qu3MUeCKHe W XUMUYECKHE CBOWCTBA HEMETAIIOB.
Tunmunsie cpoiictBa HemerammoB [V— VII rpymm. Knaccuduxamus wu
HOMEHKJATypa  COEJUHEHUH HeMmeTauioB. KpyroBopoTbl — OHMOTEHHBIX
DJIEMEHTOB B IIPUPOJE

2/0

3 | Xummueckue CBOHCTBA OCHOBHBIX KIACCOB HEOPTaHUYECKUX BENIECTB
(OKCHIOB, TUIPOKCHIOB, KUCIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B
WU3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIAHBIX COCJINHEHUH,

4/0

JlaGopaTopHble pabOoThI

[TpakTUyeckue 3aHATHS, B TOM YUCIE B (OpMe MPAKTHUECKON TTOTOTOBKU
I3 Ne4 CocraBieHue ypaBHEHUM XUMHUUYECKUX PpEAKIUA € ydacTHEM
MPOCTBIX U CIIOKHBIX HCOPraHNYICCKHUX BCIICCTB:

METAJIJIOB U HEMETAJUIOB; OKCHUJIOB METAJIJIOB, HEMETANIOB U aM(pOTEPHBIX
AJIEMEHTOB; HEOPraHMYECKHMX KHUCIOT, OCHOBaHMM W  aM(OTEpHBIX
TUIPOKCUIOB; HEOPTaHWYECKUX COJIeH, XapaKTepU3YIOIIMX HX CBOMCTBA.
PemreHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX  3aJaHUA  HaA
CBOIMCTBA, COCTaB, MOJIyueHHE U O€30MacHOE HUCMOJIb30BAaHUE BaKHEHIINX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON AESITEbHOCTH YeJIOBEKa

2/2

CamocrosTenbHas paboTa 00yJaomuxcs

Kontponbabie paboTel No2 CBoiicTBa HEOPraHMYECKUX BEIIECTB

2/0

JIP 4
JP 7

Paznen 4 Ctpoenue u ¢Bo

CTBA OPraHMYeCKMX BellecTB

22/2

Tema 4.1
Knaccudukanus,

Copnepxanue yuyeOHOTo Marepuana, B TOM 4Yucie B (opMe MPaKTHUYECKOH
IIOJITOTOBKH

4/0

CTPOCHHE U
HOMEHKJIaTypa

1 | [losBneHne M pa3BUTHE OpPraHUYECKOM XMMHMM Kak Hayku. lIpenmer
OpPraHM4YecKOd XWMHH. MecTO W 3Ha4eHUE OPraHu4YecKOd XUMHHU B

OpTraHU4YCCKUX BCILICCTB

CUCTCMC CCTCCTBCHHLIX HAYK.

2/0

JIP 4
JP 7
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XVMHYECKOE CTPOEHUE KaK MOPSIIOK COEIUHEHUS] aTOMOB B MOJIEKYJIE
COIIACHO MX BaJCHTHOCTH. OCHOBHBIE

MI0JIO’KEHUS TEOPUU XUMUYECKOTO CTPOCHUSI OPraHNUECKUX COEIMHEHUI
AM. bytnepoBa. YriepoaHslit

CKEJIET OpraHM4ecKON MOJIEKYJIbl. 3aBHCHUMOCTb CBOWCTB BELIECTB OT
XUMHYECKOTO CTPOCHHS MOJIEKYJI.

H3omepus u U30MepHI.

[Tonsitue o  QynkmuonampHOW rpymme. Pagukan.  [IpuHIUGBL
KJIacCU(UKALUU OPraHUYECKUX COSAMHEHU.

MexnyHaponHas  HOMEHKJIATypa W INPUHIMIBL  HOMEHKJIATYPbI
opranuveckux coenuHeHui. [lonstue o6

a30Tco/epKallluX COEAMHEHUSX, OMOJIOrMYEeCKH AaKTHBHBIX BEILECTBaX
(yrneBogax, sxupax, Oesnkax u ap.),

BBICOKOMOJIEKYJISIPHBIX COCIUHEHUX (MoHOMED, HOJINMED,
CTPYKTYPHOE 3BEHO)

JlabopaTopHnast pabora

[TpakTrueckue 3aHATHS, B TOM 4ducie B GOpMe MPAKTUUYECKON MOATOTOBKH 2/0
I3 Ne5 Homenknarypa OpraHUYeCKHUX COCTMHECHUN OTJENbHBIX
KJIACCOB (HACBIIICHHBbIC,  HEHACHIIICHHbIC u apoMaTUYeCKue
YIIEBOAOPOABI, CHUPTHI, (EHOJBI, albAETHAbI, KETOHbI, KapOOHOBBIE
KHUCJIOTHI U JIp.)
CocraBneHne TOJMHBIX U COKpPAIEHHBIX  CTPYKTYpHBIX  (hopmyin
OpPraHUYECKUX BEIECTB OTJEIbHBIX KJIACCOB, UCIHOJIb3Ysl UX Ha3BaHUA IO
CUCTEeMAaTUYeCKOM M TpUBUAIBHOW HOMEHKJIAType (ITHJIEH, AalleTHIIEH,
rIMUepuH, GeHomn, GopManbAerua, YKCYCHas KHCIOTa, TIHIHH). PacueTsl
npocTeuiel GopMysbl OPraHMYECKOW MOJIEKYIIbI, HCXOAS U3 DJIEMEHTHOTO
cocraBa (B /)
KonTtposnbHbie paboThI *
CamocrosTenpHas paboTa 00yJaronuxcs
*
Tema 4.2. Copep:xanue yueOHOro marepuaia, B TOM 4ucie B QopMme MpakTHUYECKOMH 14/0 JIP 4
CaoiicTBa MO OTOBKH JIP 7
OPTraHUYECKHUX 1 \ DU3UKO-XUYNYECKUE CBOMCTBA OPraHMYECKUX COCIMHEHUN OTAEJIbHBIX 4/0
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COE€IUHEHUN.

KJaccoB (0COOEHHOCTH KiaccH(UKALMU W HOMEHKIATYpbl BHYTPH
KJlacca; TOMOJIOTHYECKMH psaq W obOmias Qopmyna; u3oMepus;
¢u3nueckue CBOWCTBA; XMMUYECKHE CBOMCTBA; CIOCOOBI MONYYEHUS):
— npeeNbHBIC  YIJIEBOAOPOABI  (aJKaHbl W IUKJIOAIKAHBI).
l'openne MeraHa Kak OJIWMH W3 OCHOBHBIX HCTOYHHMKOB TeIla B
NPOMBIIICHHOCTH ¥ ObITy. CBOICTBa NPHUPOJHBIX YIIEBOAOPOIOB,
HaXO0KJICHUE B MPUPOJIC U IPHUMEHEHHE AJIKaHOB;

— HeTpeAenbHbIe  (QJKeHBI, QJIKWHBI H  alKaJIuCHbl) W
apoMaTH4eCcKue yriieBo1opoibl. 'opeHue aneruieHa

KaK UCTOYHHK BBICOKOTEMIIEPATYypPHOTO IUIAMEHHU JJISi CBAPKU M PE3KHU
METaJIOB

Kucnopoacomepxamue coequHeHuss (cmupThl W (eHONBI; KapOOHOBBIE
KHUCIIOTHl U 3(UPbI; almbAeTuIbl U KETOHBI, JKUPbI, YriaeBoasl). [IpakTiuueckoe
NpUMEHEHHEe  JTHICHTNHKONSA,  TnuiepuHa,  ¢exoma.  [Ipumenenue
(dopmanbaeruia, aneTanbAeTuIa, YKCYCHOW KHCIOTBL. Mblla Kak CONH
BBICIIAX KapOOHOBBIX KUCIIOT. MOIOIIHE CBOWCTBA MBLIA.

3ajaHus Ha COCTABJIECHHE YPaBHEHMN XMMUYECKHX PEAKLUM € y4acTHEM
OpraHUYEeCKHX BEIIECTB HA OCHOBAHMU MX COCTABa U CTPOEHHS

6/0

A3orcomepkame  coequHeHus  (aQUHBL M AYMHOKHCIOTHI,  OCNKH).
BoicokoMonekyspHble  COeTMHEHUs (CHHTETHYECKHE U OMOJOTHYEeCKHU-
aKkTUBHBIE). MoHOMEp, momuMmep, CTPYKTypHOEe 3BeHO. Ilomumepusauus
ATUJIEHA KaK OCHOBHOE HAIIPABJIEHUE €r0 MCIIOJIb30BAHUS.

I'enetnyeckas CBs3b MEKIY KJIACCAMM OPraHUYECKHX COEIAMHEHUN

3agaHus Ha COCTAaBJICHHE YPAaBHEHUM XHMHUYECKMX PpPEaKIHil C
ydacTUEM OpPraHMYeCKHMX BELIECTB Ha OCHOBAHMM HX COCTaBa H
CTPOEHHUS

2/0

CocraBneHue cxeM peakuuil (B TOM YMCl€ MO MNPEIIOKEHHBIM LENOYKaM
NPEBPALLCHNI), XapaKTEPU3YIOIIMX XUMHYECKHE CBONCTBA OPraHMYECKHX
COCJMHEHHIl OT/AENbHBIX KIACCOB, CIOCOOBI MX TMOMy4YeHHs M Ha3BaHUE
OPraHMYECKUX COCAMHEHUM 110 TPUBHMAIBHOM WM  MEXIYHapOIHOU
CHCTEMAaTUYECKON HOMEHKJIIATYpE.

Pemienyne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a[aHUM HAa CBOMCTBA
OPraHMYECKUX COEIMHEHUMN OT/ICIBHBIX KIACCOB

2/0

JP9
JIP 10
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JlaGopaTopHble pabOoThI

[TpakTrueckue 3aHATHS, B TOM YUCIIE B OpME MPAKTHIECKOM MOATOTOBKH *[*
KonTtposnbHbIe paboThI *
CamocrosrenbHas paboTa 00yJaromuxcs *
Tema 4.3. Copnepxanue yuyeOHOro marepuana, B TOM 4Yucie B (opMe MPaKTHUECKOM 42 JIP 4
Nnentnduxanus HOJITOTOBKU JIP 7
OpTaHHHCCKIX 1 Buoopranuyeckue coenuHeHus. IIpuMeHeHMe W OUOIOTHYECKAs 22 P9
BCIIECTB, NX 3HAYCHUC 1 poiab yriueBonoB. OKHCICHUE YINICBOJOB MCTOYHUK SHEPTHH JKUBBIX JIP 10
IPUMCHEHHC B OBITY U opranu3moB. O01acTi NpUMEHEHUs] aMUHOKUCIOT. [IpeBparienus 6enkos
MTPOM3BOICTBEHHOMN UMM B opranu3me. buonorndeckue (QyHKIMH OEIKOB.
JeSTEeTbHOCTH YEJIOBEKA. buonoruueckue ¢byHkuK xupos. Ponp
OpraHM4ecKOil XUMHUHU B peIIeHUH MpobieM nuiieBoi 6e30macHoCTH
Ponp opranuyeckoil XuMHM B pelIEHMHM IPOOJIEM HHEPreTUYECKON
0e301MacHOCTH, B PAa3BUTHUM MEIULMHBI, CO3JAHUM HOBBIX MAaTEpHUAJoB,
HOBBIX HCTOYHHMKOB JHEpPruM (AIbTEPHATUBHBIC HCTOYHUKH SHEPTHM).
OmacHOCTh BO3/ICHCTBUS HA KUBBIE OPTaHU3Mbl OPTAaHUYECKUX BEIIECTB
OTIEITbHBIX KJIaCCOB (yrneBogopo/pl, CIIUPTHI, (eHonBI,
XJIOpOPraHUYECKUe TIPOU3BOJIHBIC, ANBJICTHIBI U AP.), CMBICI ITOKa3aTels
peaeNbHO JONYCTUMOI KOHIICHTPALUU
JlabopaTopubie pabOThI *
[TpakTrueckue 3aHATHS, B TOM YUCIE B (pOpME MPAKTHIECKOM MOATOTOBKH *[x
KonTtponbhsie paboTsl Ne3 CTpyKTypa M CBOMCTBAa OPraHMUECKUX BEIIECTB 2/0
CamocrosTenpHas paboTa 00yJaronuxcs *
Paszgen 5 KuHernyeckue W TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH NPOTEKAHUS XMUMHYECKHUX 4/0
peakuui
Tema 5.1. CkopocTb Copep:xanue yueOHOro marepuasia, B TOM 4ucie B QopMe MpakTUYECKOH 4/0 JIP 4
XUMUYECKHUX PEaKIHUHi. | MOATOTOBKH JP 7
XUMHYECKOe 1 CKOpOCTh pEaKIuu, €€ 3aBUCUMOCTh OT Pa3IHYHBIX (PAKTOPOB: 2/0 JIP 10
paBHOBECHE. OPUPOJBl  PEarupyroluX BEIIECTB, KOHIICHTPALUU pearupyromux

BEILIECTB, TEMIIEPAaTyphl M IUIOMAAM PEaKINOHHOW ITOBEPXHOCTH.
TennoBblie 3 (HeKTb XUMHUUECKUX peakifid. DK30- U SIHAO0TEPUHNUECKUE,
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peaKkiuu.
OO6patuMoCTh peakiuii. XMMHUYECKOe PAaBHOBECHE M €r0 CMEIIEHHE
1OJ ACUCTBUEM pa3IMYHBIX (PaKTOPOB (KOHIIEHTPAIUS PEareHTOB MIIN
OPOAYKTOB peaklMH, JaBleHHe, TemIreparypa) Uil CO3/JaHUA
OIITUMAJIBHBIX YCJIOBI/Iﬁ IMPOTCKAHU A XUMHNYECCKUX mponeccoB.
[Tpunnun Jle 1JJarennbe

2 | Pemenue 3amaHuii Ha aHanu3 (AKTOPOB, BIHMSIOUIMX HAa H3MEHEHUE 2/0
CKOPOCTH XHMMMYECKOH peakuuH, B T.4. C TMO3HIMHA 3KOJOTHYECKH
1esnecoo0pa3Horo MmoBeneHus] B OBITY M TPYJOBOH JEATEIbHOCTH B
LENAX COXPaHEHUsI CBOEro 3J0pOBbSI W OKPYXKAIOIIEH MPUPOIHON
CpElBl.
Pemienne 3amanuii Ha npuMeneHue npuHuuna Jle- Illatense mist
HaXOXXJCHUS HANpPaBICHHUS CMEUICHUS PaBHOBECHS XMMHUYECKOH
peakuuu U aHanu3 (akTOpoB, BIMSIONIMX HA CMEIEHHE XMMHUYECKOTO
paBHOBECHS
JlaGopaTopHble pabOoThI *
[TpakTrueckue 3aHATHS, B TOM YUCIIE B OpME MPAKTHIECKOM MOATOTOBKH *[x
KonTtposbHbie paboThI *
CamocrosiTenpHas paboTa 00yJaronuxcs *
Paznen 6 PacTtBopbl 4/2
Tema 6.1. Conepxanue yuyeOHOro marepuana, B TOM 4Yucie B (OpMe MPaKTHUECKOH 4/2 JIP 4
IlonsiTve 0 pacTBOpax | MOATOTOBKHU JIP 7,
1 | PactBopeHue kak ¢u3nKo-xuMHuecKuil mpouecc. PactBopsl. CriocoObr 2/2 JP9
MPUTOTOBJIEHUA  pacTBOpoB.  PacTtBopumocth. MaccoBas — JoJist JIP 10

PACTBOPCHHOI'O BCILICCTBA. CMBICH ITOKa3aTenas npeaciibHO I[OHyCTHMOﬁ
KOHIEHTPAallMd M €ro HCIHOJb30BaHUE B OLEHKE HKOJIOIMYECKO
0€30MMacHOCTH.

[IpaBuiia SKOJOTMYECKH IIEIECO0OpPAa3HOr0 TMOBEACHUS B OBITY H
TPYAOBOM JEATENBHOCTH B LENSAX COXPAHEHHS CBOETO 310POBbS U
OKpY>Karolllel MpUPOAHON Cpeibl; OMACHOCTh BO3JCHCTBHS HA >KUBBIC
OpTraHHU3MbI OITPEACIICHHBIX BCIICCTB.

20



2 | Pemenue pacyeTHBIX 3aJJaHUN HA PaCTBOPBI, HCIIOIb3yeMble B OBITOBOM 2/0
Y IPOU3BOJICTBEHHON AEATENbHOCTH YEJIOBEKa
JlaGopatopHnas paboTa *
[TpakTHyeckue 3aHsATHs, B TOM YKCie B opMe MPAKTHUECKONW OTOTOBKU k%
KonTtposnbHbIe pabOTHI *
CamocrosrenbHas paboTa 00yJaromuxcs *
Pa3nes 7 Xumust B ObITY M IPOU3BOACTBEHHOM /1eSITEILHOCTH YeJ10BEeKa 8/6
(IlpodeccuonanbHoO- OPHMEHTHPOBAHHOE COEPKAHME)
Tema 7.1. Conepxanue yuyeOHOro marepuana, B TOM 4YuciIe B (OpMe MPaKTHUECKOH 6/6 JIP 4
Xumusi B ObITY U IOJTOTOBKU JIP 7
MIPOU3BOACTBEHHOMN 1 | HoBeillre  JOCTHXKEHHMSI XUMHUYECKOM HAyKM W XHMHYECKOU 2/2 JIP 9
JIeSITETLHOCTH YeJIOBEKa TexHojorud. Poib XumMuu B 00€CIEUEHHST  DKOJOTMYCSCKOM, JIP 10
DHEPreTHYECKOM W MHUIIEBOW O€30MacHOCTH, PAa3BUTUU MEIAHIIMHEIL.
[IpaBuna nmoucka m aHauu3a XMMHYECKONH MH(OpPMALMU U3 PA3IUYHBIX
UCTOYHUKOB (HayyHas u y4yeOHO-Hay4yHas JHUTEparypa, CpelrcTBa
MaccoBoi nHpopmaruu, cetb MIHTEpHET)
2 | Ilouck wm aHanu3 KEHCOB O MNPUMEHEHHM XHMHUYECKUX BEIIECTB U 4/4
TEXHOJIOTUH C ydeToM Oynymiei npodecCHOHAIBHOM eSATeNbHOCTH 110
TEMaM: Ba)KHEHIIME CTPOUTENbHbIE MaTepUaibl, KOHCTPYKIMOHHBIE
MaTepHalbl, KpacKH, CTEKIJIO, KepaMHKa, MaTepUallbl Ul JIEKTPOHUKH,
HaHOMAaTepHalbl, TEKCTWIbHbIE BOJIOKHA, HWCTOYHUKHM HHEPIHUH,
OpraHMYecKHe U MUHEpaJIbHbIe yI0OpEHUs, JIEKapCTBEHHBIEC BEIIECTBA,
OBITOBAsT XUMHUS.
3ammra: [IpencraBneHue pe3yabTaToB pEUICHUs 3alaHuil B ¢dopme
MHUHH-JIOKJIa/1a C IPe3eHTalUeH
JlabopaTopubie pabOThI *
ITpakTHyeckue 3aHsATHs, B TOM YKCIe B opMe MPAKTHYECKONW TOTOTOBKU *[E
KontposnbHbIe pabOTHI *
CamocrosrenbHas paboTa 00yJaromuxcs *
Tema Copnepxanue ydyeOHOro mMarepuana, B TOM 4Yucie B (opMe NMPaKTHUYECKOM 2/0 JIP 4
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JP 7

JAudpepeHupoOBaAHHBIN | TOATOTOBKU
3a4er JIP9
JIP 10
2/0
*/*
JlabopaTopubie pabOThI *
ITpakTHyeckue 3aHATHs, B TOM YUCIIe B opMe MPAKTHYECKONW TOATOTOBKU 0/0
CamocrosiTenpHas pabora 00yJaronuxcsi: *
Bcero: 72
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3. YCJIOBUSA PEAJIU3ALIUU PABOYEM ITPOT'PAMMBbI YYEBHOI'O ITIPEJIMETA

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO — TEXHUYECKOMY 00ecCIeYeHM 0.
Peanuzanus nporpamMMel ipeaMeTa TpedyeT Haauausi KaOMHETa XUMUM.

OOopynoBanne y4deOHOro kad0uHera: ydeOHONpakTHUYeCKoe W yueOHOJabopaTtopHoe oOopymoBaHHe, mKadbl — 2 MIT.,
KOMITbIOTED - | 1wIT., mpuHTEp — 1 WT., cTOM NpenoaasaTess — | WT., CTyd npenogasareis -1 mT., CToibl 111 CTYAEHTOB — 16 mT.,
CTYJIbs ISl CTYJIEHTOB — 24 1T, cTeH 1-13 1miT.

OcHoBHOE oﬁopyleBaHne: KOMIIJICKT y‘-I@6HO—M€TOI[H‘-ICCKOﬁ AOKYMCHTAIUN, TUJAKTUICCKHUEC MaTCpHUaJIbl, ICMOHCTPALIMOHHBIC
cpeacTBa, NpCe3CHTAl, 3JICKTPOHHEBIC y‘IC6HI/IKI/I, Ta6JII/IHLI.

JleMOHCTpallHOHHBbIE CPeACTBA 00yUYEeHUsI:

Habop mkoneHbIi gemoncTparmonnbiii HITXJI, yae6HOe oOopyioBaHue /sl TPOBEACHHUS JTA0OPATOPHBIX OINBITOB, IJIAKATHI 1O
TUCHUIUIMHE XuMUsl, TaOmumbl 1Mo Xumuu (B ydeOHHKax), Tabmumbl Xumus (20 MITyK), yHUBEpCAIbHBIE KOMILJIEKTHI,
MYJIbTUMEIUIHBIE 00yYalolue NpOorpaMMbl, 3JEKTPOHHbIE YUYEOHUKH U MPE3EHTAIMHU, ayJAH0 U BHUJEO MaTepuaibl, KOJUIEKIUS
Yyryn u crans. Komnekuus Bonokna. Komnexnuss Meramnsl. Komnekius Hedrs. Komnexmus IInactmacest. Habop Ne 12 BC
Heoprannueckue BemectBa anst AemoHcTpauuud onbiToB. HaGop Ne 11 C Conm nns nemonctpauuu ombitoB. HaGop Ne 7 C
Munepansasie ynoopenusi. Hadop Ne 9 BC O6pa3isl Heoprannueckux Bemiects. Habop Ne 13 BC IManorenunasi. Habop Ne 14 BC
Cynbdartsl, cynbhutsl, cyabpuasl. Hadbop Ne 17 C Hutpatsl (601bmoii ¢ cepedpom). HaGop Ne 18 BC Coenunenusi xpoma.
Ha6op Ne 19 BC Coenunenust mapranmna. Ha6op Ne 20 BC Kucnotsl. Habop Ne 8 C MoHuUTHI.
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3.2.UudopmannonHoe odecriedyeHue 00ydeHHUsl.

nepeyeHb y4eOHBIX W3IaHWN, JJICKTPOHHBIX W3JIaHUMN, SJICKTPOHHBIX U MHTEpHET-pecypcoB, 00pa3oBaTENbHBIX ILIATHOPM,
DIIEKTPOHHO-OMOJIMOTEYHBIX CHCTEM, BEO-CHCTEM Ui OpraHu3alldyd JUCTAHIIMOHHOTO OOYYeHHS | YIPABICHUS WM,
UCTIONb3yeMble B 00pa30BaTeIbHOM MPOIIECcCe KaKk OCHOBHBIE U IOTIOTHUTEIBHBIE HCTOUHUKH.

OCHOBHBIC HCTOYHUKH:

1. Xumusi. bazoseiii ypoBensb. 10 ki.: yaeouux/O.C.I'abpuensH.- 9-e uzn., crepeotun.- M.:/Ipoda,2021 - 192 c.
2.Xumus. bazosbiit yposenb. 11 ki1.: yueouux/O.C.I'abpuensn.- 9-e uzn., crepeorun.- M.:lpoda,2022 - 224 c.

JlonoJIHUTEIbHbIE HCTOYHUKMU:
1 . Xumus 10 xn.: YueObnuk. bazossiit yposens / O.C. I'abpuensa. — M.: Jlpoda, 2017.- 192 c.
2. Xumus 11 xi.: YueOnuk. bazoserit yposens / O.C. 'abpuensa. — M.: llpoda, 2017.- 224 c.
3. Xumusi: TecThl, 3a1auu U ynpaxkunenus: yueo. [locooue/ O.C. I'abpuensn.- 5-e uzg. — M.: lpoda, 2017.- 336 c.
4. Xumust: npaktukyMm: yueob. [Tocobue / O.C. I'abpuensH.- 5-e uza. — M.: [Ipoda, 2017.- 304 c.
5. Xumus: yueonuk/ Epoxun FO.M. - 18-e u3n., crep. — M.: Axkanemus, 2014. — 400 c.
7. CoopHHK TecTOBbIX 3ajiannii mo xumun/ Epoxun FO.M. - 2-e u3a., crep. — M.: Akanemus, 2014. — 128 ¢
8.boromonora UN.B. Heopranunueckas xumus: yaueoHoe nocodue / 1.B. boromonosa. — M.: Anspa — M: UHOPA — M, 2009.
—336 c.: un. _ (ITPOOUJIB)
9. Xumus: yueonux/ I'abpuensa O.C., OctpoymoB N.I'. - 9-e uzn., crep. — M.: U1 Axanemus, 2011. — 336 c.
10. Xumus. 10 kmace: yue0. s o6meoOpazoBarensubix yupexaenuit/ ['adbpuensa O.C., Mackaes ®.H, ITonomapes C.I1O.,
Tepenne B.U; - 6-¢ u3x., crepeornn. — M.: JIpoda, 2005. — 300, c.: u.
11.Xumus. 10 xmacc. ba3oBeiii ypoBeHb: yueb. mist obmeodpaszosar. yupexaenuit/ ['adbpuensa O.C. — 3-e usn., nepepad. —
M.:Ipoda, 2007. — 191, c. : umn.

12. Xumust: yaeb. must crya. npod. yue6. 3aBepenuit / O.C. INabpuensu, U.I'. OctpoymoB. — M.: UznaTenbckuii MeHTP
«Axkamemusi», 2009, 295 c.
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13.IIpakTrikyM 10 OOIIEH, HEOPTAaHUYIECKONM W OPTaHMYECKOW XMMHH: y4e0 TOoCcoOMe ISl CTYJACHTOB YUPEKICHHHU CpPE.
npod. obpazosanus./ 'abpuensa O.C., OctpoymoB WN.I'., Jlopodeea H.M. - 5-e¢ uzn., crep. — M.: U3narensckuii meHTp
«Axamemus», 2011. — 256¢.

14.Xumus. 11 knacc: YueOHuk s oOmeoopazoBarenbubix yupesxaeHuit / O. C. IN'abpuensn, I'. T'. JlpicoBa. — 2-¢ u3sn.,
ucnp, — M., 2002. — 368 c: u.

15. Xumust a1 mpenoaaBaresis: yueOHo-Meroaudeckoe nocooue / O.C. IN'abpuenss, I'.I'. JIsicoa — M.: 3natenbCckuii 1IEHTP
«Axanemusy», 2006, 280 c.

16.HactonpHas kaura yuurtens xumun: 10 kimacc / O.C. IN'abpuensn, U.I'. OctpoymoB — M.: Jlpoda, 2006, 113 c.

17.. Hactonbnas xkaura yuutens xumuu: 11 kmacc: B 2 4. / O.C. TI'a6puensn, I'.I'. JIpicoBa, A.I'. BBeaenckas — M.: [poda,
2006, 314 c.

18.00yuenne xumuu Ha ocHoBe MexnpeamerHol uHrerpauuu / H.E. Kysnenoa, M.A. lllatanos. — M.: Benrtana-I'pad,
2006, 327 c.

19. Xumus B Tabnumax. CrpaBounoe nmocooue/ Haconora A.E. - M.: JIpoda, 2000 (351ekTpoHHOE YUeOHOE U31aHKE)

20.Oprannueckas xumus 11 kmacc. ba3oBblif ypoBenb: VYueb. nns oOumieoOpasoBarenbHbIXx — yupexaenuit /M.
Hoommnckuii, H.C. HoBommuckasi. — 3-e uza. — M.: OOO «Tun «Pycckoe ciioBo» - PCy, 2009. — 176¢.

21.XuMug U HMCKYCCTBO: OpraHH3aTOp-MpakTUkyM it ydamuxcs 10-11 kmaccoB o0mieoOpa3oBaTenbHBIX YUPEKICHHM/
TuroBa U.M. - M.: Benrtana-I'pad, 2007, 310 c.

22.06mas Xumus. COoopHuk 3amad u ynpaxaeHui: Yueo. [locooue/ Xomuenko U.I'. — M.: OOO «3narensctBo HoBas
Bonnay. U3gatens Ymepenkos, 2006 — 256c¢.

23.Xumus B mikosne. HaydHo- TeopeTudeckuil U MeToandeckuil xxypHail. M3znarensctBo «LleHTpxummpeccy.

HNHTEepHET — HCTOYHUKHU:
http:// www. alleng.ru

http:// www.him help.ru
http:// www.hemi. nsu.ru
http:// www.ruscopybook.com.

S
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O ITPEJIMETA

KOHTpOJIb H OLEHKAa pPE3yJIbTaTOB OCBOCHHIA y‘{C6HOFO npeaMeTa OCYHICCTBIIACTCA IPCIOJaBaTciieM B IIPOLIECCC

MPOBENICHUS] TEOPETUUECKUX U MPAKTUUECKUX 3aHATUH, TUPPEPEHIIMPOBAHHOIO 3a4eTa.

IIpeamMeTHbIe pe3yabTaThl 00y4eHHs
(ocBOCHHBIE YMeHMS, YCBOCHHBbIE 3HAHUS), C Y4€TOM JUYHOCTHBIX pPe3y1bTaTOB

®opMBbI 1 METOABI KOHTPOJIS U
OIleHKHU MpeIMeTHBIX
pe3yJabTATOB 00y4eHH s

B pe3yabTarte ocBOeHHS y4eOHOr0 MpeaAMeTa BHINYCKHUK Ha 0230BOM YPOBHe
HAYYMJICH: - BJIAJIETh CUCTEMOM XMMUYECKUX 3HAHUW, KOTOPasl BKIIIOYAECT:
OCHOBOIOJIAraroue NOHATUS (XUMUYECKUI DJIEMEHT, aTOM, JIEKTPOHHAsI 000JI0YKa aTOMA,
s-, p-, d-2J1EKTpOHHBIE OPOUTAIN ATOMOB, MOH, MOJIEKYJIA, BAJIEGHTHOCTb,
AIIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIICHUS], XUMHUUYECKasl CBA3b, MOJIb, MOJIIpHAs Macca,
MOJISIpHBIN 00BEM, YTIEPOAHBIN CKENET, (PyHKIMOHANIbHAS TPYIIa, paJuKa, U30MepHs,
MU30MEpPBL, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPOA- U a30TCONEPIKAIIME
COEIMHEHMSI, OMOJIOTMYECKU aKTUBHBIE BELIECTBA (YIJIEBO/IbI, XKUPHI, OEIKH), MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHN S, KPUCTAIUINYECKAs
pEelIeTKa, TUIbl XUMUYECKUX PEAKUUHN (OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIE, 3K30- U
HHAOTEPMUYECKUE, PEAKIIUA HOHHOTO OOMEHA), PaCTBOP, SJEKTPOIUTHI, HEITEKTPOIUTHI,
ANEKTPOIMTUYECKAS TUCCOLUALINS, OKUCIIUTEND, BOCCTAHOBUTEIb, CKOPOCTh XUMHUYECKON
pEaKLHH, XUMUYECKOE PABHOBECHUE), TEOPUH U 3aKOHBI (TEOPHSI XUMUUYECKOTO CTPOCHHMS
opranndeckux BeniectB A.M. BytnepoBa, TeopHs 3JIEKTPOIUTHYECKON JUCCOLMALINH,
nepuoanueckuii 3akoH /.M. Menneneesa, 3aKk0OH COXpaHEHHUS MAacChl), 3AKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU, (PAKTOJIOTUUECKUE CBEACHUS O CBOWCTBAX, COCTABE,
[OJy4YE€HUH U 0€30I1aCHOM MCIOJIb30BaHUU BaXKHEUIINX HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB B OBITY U IPAKTUYECKOM JEATEIbHOCTH YEI0BEKa,

- YMEThb BBIABIIATh XapaKTEpHbIC NPU3HAKA M B3aUMOCBSA3b W3YYCHHBIX ITOHSTHUM,

ITpoBepka qOMalIHETO 3a1aHUS.
TecTtupoBanue.

3amuTa NpakTUYECKON paboThl.
Y CTHBIN U TUCBMEHHBIN OITPOC.
JuddepeHnrpoBaHHbIN 3a4eT.
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MPUMEHATh  COOTBETCTBYIOIIME IIOHATUS TMPU  ONKHCAHUE CTPOCHUS U  CBOMCTB
HEOPraHMYE€CKUX M OPraHMYECKUX BELIECTB U WX MPEBPALLCHUM; BBISABISATH B3aUMOCBS3b
XUMHAYECKUX 3HAHMM C MOHATUSAMHM WM MPEICTABICHUSAMHU JPYTHX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- YMETh MCIIOJb30BaTh HAWMEHOBAHUSA XHMHYECKUX COEAUHEHUW MEXIYHApOIHOTO
COI03a TEOPETUYECKOW W MNPUKIAJHOM XUMHUHM W TPUBHUAJBHBIE HA3BAHUS BAKHEWUILHX
BELIECTB (ATWJIEH, AalEeTWIEeH, TIUUEpuH, (eHon, ¢GopMalbIerua, YKCyCHas KHCIIOTa,
TJIMIUH, YTapHbIMA a3, YIJIEKUCIbIA ra3, aMMHUAaK, ralieHas W3BECTh, HEralleHas HU3BECTb,
MUATBEBAasl COJla W JAPYTHX), COCTABJIATh (POPMYJIBI HEOPTaHWYECKUX U OPTraHUYECKUX
BCIIIECTB, YPAaBHCHUS XHUMHUYECKUX PEAKIUNA, OOBSICHATh WX CMBICI;, TOJITBEPKAAThH
XapaKTEpPHbIE XMMHYECKUE CBOWCTBA BEHIECTB COOTBETCTBYIOIIMMH 3KCIIEPUMEHTAMU H
3aIACSIMA YPABHEHUN XUMHYECKUX PEAKIIUM;

- YMETh  YCTaHABJIMBATh  INPHUHAJJIEKHOCTh  HM3YUYEHHBIX  HEOPraHUYECKHX U
OPraHMYECKUX BEUIECTB K ONPEACJIEHHbIE Klaccam W TpynIiaM  COEAWHEHUU,
XapakTepru30BaTh HMX COCTAB M BaKHEHIIME CBOWCTBA; ONPEAENATh BHUIBl XUMHUYECKHUX
cBsA3ed (KOBaJeHTHAsi, MOHHAs, METAJUIMYECKas, BOJOPOAHAsS), THUIbl KPUCTAIUTMYECKUX
PEIETOK BEIIECTB; KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIIUU;

- copMUPOBATH MPEACTABICHUSI: O XUMUYECKON COCTABJISIONIEH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMHUH B MTO3HAHUS SIBJICHUNA TIPUPOJbI, B (POPMUPOBAHUHN MBIIICHUS
U KYJbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBHOM I'PAMOTHOCTH, HEOOXOJUMOMW [JIsi PEIICHHUS
MPAKTUYECKUX 337a4 M AKOJIOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpEJIE;

YMETh TPOBOJUTH PACUEThl MO0 XUMUYECKUM (POpMyJiaM W YpaBHEHUSIM XUMUYECKUX
peaKkmuii ¢ WCIOJb30BaHUEM (PU3UUECKUX BEJIUYHMH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJTMYECTBEHHOW CTOPOHBI: MAacChl, 00BeM (HOpPMAaJbHBIE YCIOBHS) Ta30B, KOJIMYECTBA
BEIIECTBA; KCIOJb30BAaTh CHUCTEMHBIC XMMWYECKHE 3HAHUS JUIsl NPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUSX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM

YMETh TUIAHUPOBATH M BBINOJHATh XMMHYECKHUH HSKCHEPUMEHT (MpeBpalieHUs
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OpraHUYECKUX BEILECTB MPU HArPEBAHUM, MOJYUYEHUE ATUJICHA U M3YYEHUE €ro CBOMCTB,
KaueCTBEHHbIC PEAKIIMU Ha aJbJETUIbl, KpaXMall, YKCYCHYIO KUCIIOTY

JeHaTypanus OeJIKOB MPU HArPEBaHUM, LIBETHBIE PEAKIMHU OEJIKOB; MPOBOAUTH PEAKIIUU
MOHHOrO OOMEHAa, ONpEAeNATh Cpeay BOJHBIX PACTBOPOB, KAUECTBEHHbIE PEAKIMH Ha
cynbdar-, kapOOHAT- U XJIOPHUA-aHUOHBI, HA KATUOH aMMOHHS; pelIaTh AKCIIEPUMEHTAIbHbIE
3agaun 1o temaMm "Metaibl" u "Hemeranmiael") B COOTBETCTBHMU C MpaBUIAMU TEXHUKH
0e30macHOCTH TMpu OOpalleHWH C BellecTBaMU M JIabopaTopHble 000PYIOBaHUEM;
MPEACTABISATh PE3YbTaThl XMUMHYECKOTO 3KCIEpUMEHTa B (opMme 3amucu ypaBHEHHM
COOTBETCTBYIOIIHUX PEAKIUN U (GOPMYITUPOBATH BHIBOIBI HA OCHOBE dTUX PE3YJIhTaTOB,;

- YMETh aHAIM3UPOBATh XHMHYECKYI0 WH(OpMAIMIO, TMOJydaeMyl0 W3 Pa3HBIX
HMCTOYHHUKOB (CPEICTB MaccoBOi nHbopmanuu, cetb HTEpHET U ApyTHe);

- BIaJETh OCHOBHBIMHM METOJAMU HAy4YHOTO TIO3HAHUSI BEIIECTB M XHUMHYECKUX
SBJICHUH (HAOIIOZCHUE, H3MEPEHUE, SKCIIEPUMEHT, MOJICITUPOBAHNUE);

- YMETh MPOBOJIUTH PACUYETHI M0 XUMHUECKUM (HOpPMYJIaM U yPaBHEHHUSM XUMHUYECKUX
peakuMii ¢ MCHOJb30BaHUEM (PU3UUYECKUX BEJIUYMH, XapaKTepHU3YIOIIMX BELIECTBA C
KOJIMYECTBEHHOM CTOpPOHBI: Macchl, 00beMa (HOpPMAaJIbHbIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEILIECTBA; HCIIOJb30BaTh CUCTEMHBIC XMMHUYECKWE 3HAHUS I NPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CUTyallUsAX, CBSI3aHHBIX C BEIIECTBAMHU U UX ITIPUMEHEHUE

- chOopMHPOBAThH NMPEJCTABICHUSA: O XUMUYECKON COCTABIISIONIECH €CTECTBEHHOHAYYHOM
KapTUHBI MUpPA, POJIA XUMHUH B TIO3HAHUU SIBICHUMN MPUPOBI, B POPMUPOBAHUU MBIILICHHUS
U KYJbTYpbl JUYHOCTH, €€ (PYHKIIMOHAJIBHOM I'PAMOTHOCTH, HEOOXOJUMOMW [JIsi PEIICHHUS
MPAKTUYECKUX 33729 M AKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO H
MIPUPOJHOM CpEJIE;

- YMeTh COOJIIOIaTh MpaBUiia IKOJOTHYECKH I[€JIECO00Pa3HOTO MOBEACHHS B OBITY H
TPYAOBOU JIEITEILHOCTH B LEJISIX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLIECH IPUPOTHON
Cpe/bl; YYUTHIBATh OMACHOCTH BO3/ICUCTBUS HA KUBbIE OPraHU3MbI OMPEIEICHHBIX BEIIECTB,

MOHMMAs CMBICJI OKAa3aTessl IPeIeJIbHOM IOMYCTUMON KOHIIEHTPpauu
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