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1. OBIIASI XAPAKTEPUCTHUKA PABOYEH IIPOTPAMMBI
OBIIEOBPA3OBATEJBHOM JUCIHUTIINHBI «XUMUSI»

OO6meoOpazoBaTenbHas MUCHUIUIMHA «XUMUS» H3y4daeTcss Ha 0a30BOM
ypOBHE B  00IIE0Opa30BaTE€bHOM  IIMKJIE Yy4€OHOro IUIaHAa  OCHOBHOM
npodeccuoHanbHOl  00pa3oBaTENbHOM  MPOrpaMMbl  YKPYIMHEHHBIX TPy
crienranbHOCTeH / mpodeccuid. [IpukiamHoit MoIyIb BKIOYAET paszaen 8 «XuMusl
B OBITY U MPOU3BOACTBEHHOM JIEATEIHLHOCTH YEJIOBEKa», KOTOPBINA peaanu3yercs IJis
Bcex Mnpodeccuil/crnennalbHOCTE METOJOM pPEIIeHHUS KEHCOB, CBSI3aHHBIX C
HKOJIOTMYECKON  O€30MaCHOCThI0O M OLIEHKOM MOCIEICTBUH  OBITOBOM U
MPOU3BOJICTBEHHON  JIESITEJIBHOCTH, COOTBETCTBYIOIIEH oOTpacisaM Oyayuien
poecCUOHANILHOMN ESITEIbBHOCTH 00YJarOIIUXCS.

1.2. lleqiu 1 muIaHMpyeMble Pe3yJibTAThI 0CBOEHH S JUCHUILIUHbBI

1.2.1. lean v 3aga4y JTUCHUTIMHBI

Copepskanue mporpamMbl 00IIE00pa30BATEIBLHON JAUCIUILUIMHBL «XUMUSD
HAMpaBJICHO HA TOCTUKEHUE CIEAYIOIINX HeJIeH:

— dbopMUpOBaHUE CHUCTEMbl XUMHYECKUX 3HAHUM KaK BakHEHIen
COCTaBIISIIOIIEN €CTECTBEHHO-HAYYHOM KApTHHBI MHUpA, B OCHOBE KOTOPOM JIEeXkKaT
KJIFOUYEBbIE MOHATHUS, QYHIAMEHTAIbHBIC 3aKOHBI U TEOPUU XUMUHU, OCBOCHUE SI3bIKA
HAayKHd, YCBOGHHE M TOHMMAaHHUE CYIIHOCTH JOCTYINHBIX  0O0OOIICHMI
MHPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHWE C MCTOPUEH HX Pa3BUTUS H
CTAHOBJICHHUS;

— dbopMupoBaHUE W Pa3BUTHE MPEJCTABICHUN O HAy4YHBIX METOJax
MO3HAHUS BEUIECTB M XMUMHUYECKUX PEaKIMi, HEOOXOIUMBIX IJi MPUOOPETCHUS
YMEHUM OPUEHTUPOBATHCS B MHUPE BEIICCTB U XUMHUUYECKUX SIBIICHUM, UMEIOIINX
MECTO B IIPUPOJIC, B IPAKTUYECKON U TOBCEHEBHOM KU3HU;

— pa3BUTHE YMEHUN U CHOCOOOB JESATEIHHOCTH, CBSI3AHHBIX C
HaOIIOJICHHEM U OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOJII0JCHUEM
npaBuiI 0€30MacHOTO OOpaIEeHUs C BEIECTBAMH.

3agauyu IMCIUILIMHDI:



1)  cdopmmpoBaTh  MOHMMAaHHWE  3aKOHOMEPHOCTEH  MPOTEKAHHUS
XMMHYECKUX MPOLIECCOB M SIBJICHUN B OKPYXKAIOLIEW Cpele, a TaKKe UX CBS3b C
LEJIOCTHON HAyYHOU KapTUHOW MUpPA U APYTUMHU €CTECTBEHHBIMU HAYKAMU;

2)  pa3BUTh YMEHHS COCTAaBISATh (HOPMYJbI HEOPTaHWYECKHX U
OpPraHUYECKUX BEILLECTB, YPAaBHEHUS XUMHUYECKUX PEaKUU, OOBSICHITh UX CMBICI,
UHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKHUX IKCIIEPUMEHTOB,

3)  cdopmupoBaTh HABBIKA MPOBEICHHUS TMPOCTECHIINX XHUMHUYECKHX
HKCIEPUMEHTAIbHBIX HCCIEAOBAHUNA C COOJIOJEHUEM TPaBUI OE30MAaCHOTO
oOpallleHus C BEIIECTBAMU U JJAOOPATOPHBIM 000PYyI0BAaHUEM;

4)  pa3BUTh YMEHUS HAXOIUTh, AHAIU3UPOBATH M  UCIIOJIB30BATh
UHPOpPMALIMI0O XUMHUYECKOTO XapakTepa U3 pa3Iu4HbIX HHPOPMAIIMOHHBIX
VCTOYHUKOB, BKJIIOYasl yU4EOHYIO JINTEPATYpPy, HAYUHbIE MMyOJIMKAIUU U UHTEPHET-
pecypesl;

5)  cdhopmupoBaTh yMEHHS TMPOTHO3UPOBATH IOCICICTBHS  CBOCH
NEATEIbHOCTH M XUMHUYECKHX MPUPOIHBIX, OBITOBBIX W MPOHU3BOACTBEHHBIX
IIPOLIECCOB, YUNUTHIBAsE BO3MOYKHBIE IKOJIOTMYECKUE U COLUAIIBHBIE BO3ACHCTBUS;

6) cdopmupoBaTh MOHMMAaHWE 3HAYMMOCTH JOCTHKCHUN XHUMHYECCKON
HAayKH W TEXHOJOTUH JUIsl Pa3BUTHUS COLMAIbHOM M MPOU3BOJCTBEHHOU cdep C
YMEHHMEM MPUBOJIUTH MPUMEPHI UX MPUMEHEHHUS B Pa3IMUHBIX CPepax KU3HHU.

1.2.2. Ilnanupyemblie pe3yJbTAaTbl OCBOCHHMS 0011e00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Ocoboe 3HaueHne 001e00pazoBaTeNbHas AUCIHUIUIMHA « XUMHSD» UMEET IPU
dbopmupoBanuu u pazsutuu OK 01; OK 02; OK 04; OK 07 u IIK, npeacTaBieHHbIX

B aktyanu3zupoBanHbix ®I'OC CIIO no npodeccuu/crnennanbHOCTH.



Koa n
HAHMEHOBaHMHE
¢GopMupyembIx
KOMIIeTeHIU

I[InanupyemMble pe3yJbTaThbl 0CBOCHHS IMCIHUIIIHHBI

O6mme!

JMcuunIMHAPHbIE?

OK 01. Beibupats
CIIOCOOBI PEIICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

JINYHOCTHBIE Pe€3yJabTaThl A10/I’KHBI OTPAKATDH B YaCTH:
TPYAOBOI0 BOCIIUTAHUS:

FOTOBHOCTb K  TPYyldy, OCO3HaHUE  LIEHHOCTH
MacTepcTBa, TPYy10Jio0ue;
TOTOBHOCTb K aKTUBHOMN JESITEIIbHOCTH

TEXHOJIOTHYECKOM M COLIMAJIbHOM HaIPaBICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBaTh,  IUIAHUPOBaTb |
CaMOCTOSITEJILHO BBITIOJIHATH TAKYIO JACSTEIBHOCTD;
WHTEpEC K pa3MIHbIM chepaMm TpodecCHOHATHHON
JIeSITEILHOCTH.

MeTaHpe)IMeTHbIe pe3yJbTaThbl J0J/KHBI OTPAKATDL:

OBJ1aieHne

YHHBepPCAJIbHBIMHU Y4eOHBIMU

MO3HABATEJIbHBIMM JIEHCTBUSIMH:
a) 0a30Bble JIOTHYECKHUE 1eliCTBUS:

CaMOCTOSITENIbHO (POPMYIIMPOBATH U AKTYaJU3UPOBAThH
npobJeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

YCTaHaBJ'II/IBaTI) CyHIGCTB CHHBIfI HpI/I3HaK NN
OCHOBAaHUA JJISA CpaBHCHI/ISI, KHaCCHq)HKaHHH u
00001eHMS;

OMpECACIIATDh UCIIN ACATCIIbHOCTH, 3a1aBaTh MapaMETPhI
N KpUTCPUHN UX JOCTUIKCHUA,

BbIABJIATE 3aKOHOMEPHOCTH W HIPOTUBOPCHHUA B
paccMaTpruBACMBbIX ABJICHUAX,

JAucuMiimHapHble pe3yJbTAaThl 10JIKHbI 0TPAKATh:

IIP6 01. chopMHUPOBAHHOCTH MPEACTABICHUI: O XUMHUYECKOU
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOW KapTHUHBI MHpa, POJU
XUMHUHM B TIO3HAHWW SIBJICHUH TPUPOABI, B (POPMUPOBAHUHU
MBIIUICHUS ¥ KYJIBTYPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOMI
rPAaMOTHOCTH, HEOOXOIUMOH JIJIsl pEIICHUS PAKTUYCCKUX 3a1au
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIe;

IIP6 02. BrajgeHue CUCTEMOM XHWMHYECKMX 3HAHUM, KOTOpas
BKJIFOYAET:  OCHOBOIOJIATAIOIIME  TOHATUA  (XMMUYECKUU
AJIEMEHT, aToOM, OJJICKTpOHHass 00o0Jj0YkKa aroma, s-, p-, d-
ANIEKTPOHHBIC OPOUTAIM aTOMOB, MOH, MOJICKYJIa, BAJICHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIA 00beM, YTIepOaHbII
ckener, GYHKIMOHANbHAS TpyNna, paaukal, H30Mepus,
W30MEpbI, TOMOJIOTUYECKHIN pPsJl, TOMOJIOTH, YTJIIEBOJOPO/IHI,
KHUCTIOPOJI- M a30TCOJEpIKAIIUE COCTUHEHUS, OMOIOTUYECKU
aKTUBHBIC BelIecTBa (YIJIEBOIBI, JKHUPBI, OEIKH), MOHOMEp,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYISIPHBIE
COCIMHEHUS, KPUCTATMYECKAsI pEIIeTKa, TUIIBl XUMHYECKUX

peaxiuit (OKHCTUTENEHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHIOTEPMHUUYECKHE, pPEaKIMd HOHHOTO OOMeHa), pacTBOp,
JNEKTPOJIUTHI, HEDIIEKTPOIIUTHI, ANEKTPOIUTUYECKAS
JMICCOTIMAINSI,  OKUCIIUTENh, BOCCTAaHOBHTENb, CKOPOCTh

1 O6uire pe3ynbTaThl OCYIIECTBIAIOTCS B COOTBETCTBHH C JIMYHOCTHBIMU M MeTanpeaMeTHeIMuU pesyibraramn ®TOC COO (Tlpukas Muno6prayku Poccuu ot 17.05.2012 Ne 413
(penaxnms ot 27.12.2023 1.), B popMHPOBAHUN KOTOPBIX y4acTBYeT 001eo0pa3oBarTesibHas TUCIUILIHHA.

2 JlucuMniMHapHble PE3YJILTAThI OCYIIECTBISAIOTCS B COOTBETCTBUU C TPEOOBAHUSMU K TIPEJMETHBIM pe3yiibTatam 6aszosoro yposHs ([1P6), ycranosienubimu ®TOC COO (Tlpukas
Muno6pHayku Poccun ot 17.05.2012 Ne 413 (pemakuust ot 27.12.2023 r.), ¢ cOXpaHEHHEM UCXOJHOW HyMepanuH.
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BHOCHUTH KOppCKTI/IBBI B JACATCIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJSIM, OIEHUBATh PUCKU
HOCJIEICTBUHN IE€ATEILHOCTH.

0) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIAJICTh HAaBBIKAMH Y4e€OHO-HCCIICIOBATEIbCKOW U
NPOCKTHON JEATENbHOCTH, HaBBIKAMHU pa3peIIeHUs
npo0Jem;

BBIABIISATH IMPUYIUHHO-CIICACTBCHHBIC CBsI3H1 u
aKTyaJIM3MpOBaTh 3aj1ady, BBIIBUTATh THUIIOTE3y ¢
PCIICHMA, HAXOAUTh apryMCHTBI IJIA JOKa3aTCJIbCTBA
CBOMX yTBEP)KICHUH, 3a7aBaTh MapaMeTpbl |
KPUTEPUH PEILICHUS,

AHAJIM3UPOBATD IMOJIYYCHHBIC B XOAC PCUHICHUA 3aaa4u
pe3yJIbTaThI, KPUTHYECCKH OLICHUBATh ux
JIOCTOBEPHOCTH, IIPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

yYMETh TMEPEHOCUTh 3HAHUS B II03HABATCIBHYIO U
MPAKTHYECKYIO 00JIaCTH KU3HECATCIIEHOCTH.

XUMHYECKON peakluy, XUMHUYECKOE pPaBHOBECHE), TEOpUU U
3aKOHBI (TEOpHUsI XHUMHYECKOIO CTPOEHHUS OpraHMYeCKHX
BemectB  A.M. bBytnepoBa, Teopus 3IEKTPOIUTUUECKOU
Juccounanuu, nepuoanueckuid 3axkod .M. Menaeneesa, 3aKkoH
COXPaHEHUS Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3BIK
XUMHUH, (aKTOJIOTMYECKHE CBEACHHS O CBOICTBAaxX, COCTaBe,
NOJlyYeHUU U 0OE30MacHOM HCHOJB30BAaHUU  BaXKHEHIINX
HEOPTaHMYECKUX U OpPraHMYeCKMX BEUIECTB B OBITY U
MPAKTUYECKOHN JeSITeTbHOCTH YeJIOBEKa;

I1P6 03. chopMHPOBAHHOCTh YMEHHI BBISBIATH XapaKTEPHBIE
OpU3HAKM U B3aUMOCBSI3b HM3YYCHHBIX TMOHATUH, MPUMEHSTh
COOTBETCTBYIOIIME OHATHUS IIPH OTIMCAHUH CTPOCHUS U CBOHCTB
HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB U UX MPEBPAILCHUM;
BBISIBJISITH B3aMMOCBSI3b XUMHYCCKHX 3HAHHHA C TOHITHSIMH WU
MPECTaBICHUSIMH JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;
nP6 04. chopMHUPOBAHHOCTH YMEHHUW  HCIOJIB30BAThH
HAaUMEHOBAHUS XHMHUYECKUX COEAMHEHUN MEXIyHAPOIHOTO
COI03a TEOPETUYECKOM M NPUKIAJTHON XMMHUHU U TPHUBUAIbHBIC
HA3BaHUS BAKHEHIINX BEIIECTB (ITUJICH, alleTHJICH, TIUIepHH,
dbenon, dopmanbaerua, yKCycHas KUCJIOTAa, TJIHMIMH, yrapHBINA
ra3, yrJieKUCHbI ra3, aMMHUaK, raiieHas H3BeCTh, HeraiieHas
U3BECTh, NHUTHEBas €OJa M JAPYTUX), COCTaBIATH (HOPMYIIbI
HEOPraHMYECKUX W OpPraHMYECKHUX BEIECTB, YPaBHEHUS
XUMHAYECKHX peaKIuii, OOBSICHATh MX CMBICK; IMOJTBEPKIATh
XapaKTepHbIE XUMHUYECKHE CBOMCTBa BELIECCTB
COOTBETCTBYIOIMMH JKCIIEPUMEHTAMHU U 3aIUCIMHU YpaBHEHUI
XUMHYECKHUX PEaKIIHii;

nP6 05. chopMupoBaHHOCTP YMEHHH  YCTaHABIMBAThH
MIPUHAITIC)KHOCTh U3YYCHHBIX HEOPTAHUUECKUX U OPTaHUIECKUX
BEIIECTB K OMpEJEICHHbIM KjlaccaM M TPYIIaM COEAMHEHUH,
XapakTepu3oBaTb MX COCTaB M BaXHEHIIME CBOWCTBa,
OTIPENIeNATh BUIBl XUMHUYECKUX CBsI3eH (KOBAJICHTHAS, MOHHAS,
MEeTaJJIN4ecKasi, BOJOPOJHAs), THUIBI  KPUCTAITHYECKHX
PEILIETOK BEIIECTB; KJIacCu(UIUPOBATh XUMHUUECKHUE PEAKIUH;




ITP6 07. chopMHUPOBAHHOCTH, YMEHHI MPOBOJMUTH PAcUeThl IO
XUMHYECKUM (OpMyITaM U ypaBHEHUSIM XMMHYECKHUX PEAKIIHA C
UCIOJIb30BaHUEM (PU3UUECKHX BEJIMYMH, XapaKTEePHU3YIOIIUX
BEIIECTBA C KOJWYCCTBEHHOHW CTOPOHBI: Macchl, 0OObeMa
(HOpMallbHBIE  YCJIOBHA) Ta30B, KOJMYECTBAa BELIECTBA;
WCIIO0Ib30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS I MPUHATUSA
pelIeHrui B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C
BEILIECTBAMH U X TPUMEHEHUEM.

OK 02. Ucnonb3oBath
COBPEMEHHBIC
CpeICTBa MOUCKA,
aHanu3a u
UHTEPIPETANH
uHpOpMaLNU 1
nH(pOpMaLIOHHBIE
TEXHOJIOTHH JIJIs1
BBITIOJTHEHUS 3a/1a4
npo¢eCcCuOHAIBHON
NeSITeIbHOCTH

JIN4YHOCTHBIE Pe3y/IbTaThl J0JIKHbI OTPAKATH B YACTH:

LHEHHOCTH HAYYHOI0 MO3HAHUS:

— c(pOpMUPOBAHHOCTb MHUPOBO33pPEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl U OOILIECTBEHHOW INMpPAaKTUKHU, OCHOBAHHOIO Ha
UAJIOTe KYJIbTYP, CHOCOOCTBYIOIIEIO OCO3HAHUIO
CBOEr0 MECTa B IOJUKYJIbTYPHOM MHPE;

— COBEPILICHCTBOBAaHUE SA3BIKOBOM M  YHUTATEIIBCKOUN
KyJIbTYypbl KaK CpEICTBA B3aWMOJCHCTBUS MEXIY
JIOJIbMU U NTO3HAHUS MUpA.

MetanpeaMeTHbIe pe3yJabTaThl JOJIAKHBI OTPAKATH:

Osinanenue YHHBEPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJIbHBIMHU AeHCTBUAMM:

B) pa6ora ¢ undopmanmeii:

— BJAJeTh HaBbIKAaMHM MOJY4YEHHs HHPOpMALUM U3
VUCTOYHUKOB  Pa3HbIX  THUIIOB,  CAaMOCTOSATEIBHO
OCYIIECTBIISATh TOUCK, aHalIW3, CUCTEMaTU3alUI0 U
UHTEpIpeTalnio UH(OpMAIMK pa3IUYHBIX BHJIOB U
dbopM mpeacTaBIeHNUS;

— CO3/1aBaTh TEKCTHI B Pa3IUYHBIX (opMaTax ¢ y4eTOM
Ha3HaueHUs HMHQOpPMALUU U IEJeBOH ayJUTOpPHUH,
BbIOMpas ONTUMaJIbHYIO (OpMYy TMpEACTAaBICHUS U
BU3YaIM3aluy;

JucuuniauHapHubie (MpeaMeTHbIE) Pe3yJabTAaThl M I0JKHBI
0TpaKaTh:

IIP6 06. BiaseHWe OCHOBHBIMH METOJaMH HAYYHOT'O [TO3HAHUS
BEIIECTB U XMMHUUYECKHUX SBJICHHH (HAOIIO/IEHUE, U3MEPEHHE,
9KCIIEPUMEHT, MOJICTIUPOBAHUE);

I1P6 07. chopMUPOBAHHOCTD YMEHHI HMPOBOJUTH PACUETHI 11O
XUMHYECKUM (hOpMysiaM U ypaBHEHUSM XMMHUYECKHUX PEaKIHii ¢
UCIIOJIb30BaHUEM (PU3UUECKUX BEJIMYMH, XaApPaKTEPU3YIOIUX
BEIIECTBA C KOJMYECTBEHHOH CTOpPOHBI: Macchl, o0OBemMa
(HOpMallbHbIE  YCJIOBHSI) Ta30B, KOJHMYECTBAa BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XMMHUUYECKUE 3HAHUS IJI1 MPUHATUA
pelieHuit B KOHKPETHBIX JKU3HEHHBIX CUTYAIlUsIX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHUEM;

nP6 08. chopMupoBaHHOCTP YMEHUW IUIAHUPOBATH U
BBIMOJHATh ~ XMMHYECKUH  DKCIEPUMEHT  (MIpeBpaleHUs
OpraHMYECKUX BEIECTB MPU HarpeBaHUU, OJy4YEHUE STUIICHA U
M3YYEHHUE €r0 CBOMCTB, KAUECTBEHHBIE PEAKLIUU Ha allbJICTUbI,
KpaxMmall, YKCYCHYIO KHCIOTY; JeHaTypauus O€JKoB Ipu
HarpeBaHUM, LIBETHBIE PEAKIMH OENKOB; MPOBOJUTH PEAKIIUU
MOHHOTO OOMEHa, OMNpeAeNsaTh Cpeay BOJHBIX pPAaCTBOPOB,
KaueCTBEHHBIC pEaKiMu Ha cynbdar-, KapOoHAT- M XIOPU-
AQHWOHBI, HA KAaTHOH aMMOHUS; PelaTh JKCIEPUMEHTATbHBIC
3aiauu no teMam "Metamisl" u "Hemeranis") B cOOTBETCTBUM
C TMpaBUJaMH TEXHUKM O€30MacHOCTH NpH O0OpalleHuu ¢
BEIIECTBAMH U JIaOOpaTOPHBIM 000PYIOBAHHUEM; MPEACTABISATH
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— OILCHHBATH JOCTOBCPHOCTD,
I/IH(l)OpMaHI/II/I, (S¢ COOTBETCTBHEC
MOPaJIbHO-3THUYCCKUM HOPMaM;

JICTUTUMHOCTDB
IIpaBOBbIM n

— BJaJACTb HAaBbIKaMH  pPACIIO3HABAHWUA W  3allUThI
uHpopmanuy, UHGPOPMAIMOHHONH  OGE30MacHOCTH
JUYHOCTH.

pe3yabTaThl XMMHUYECKOIO 3KCIepUMEHTa B (opMe 3alucu
YPaBHEHHMI COOTBETCTBYIOIIMX peakuuil M (OpMyIHpoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTaTOB;

P66 09. chopMUPOBAHHOCTH YMEHHS  aHAJIM3UPOBATH
XUMHUYECKYI0 ~ HMH(QOpManuio, MOIy4aeMyl U3  pa3HbIX
MCTOYHUKOB (CPEACTB MacCcOBOM MHpOpManuu, cetb IHTepHET U

Apyrue).

OK 04. O¢ddexruBHO
B3aUMOJICHCTBOBATH U
paboTaTh B
KOJUIEKTUBE U
KOMaH1e

JIn4yHOCTHBIE Pe3yJIbTATHI 10JI’KHBI 0TPAKATH B YACTH:

rPaskJIaHCKOr0 BOCIIUTAHMSI:

— TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B
WHTEpecax rpakIaHCKoro oOIIeCTBa;

— YMEHHE  B3aMMOJCHCTBOBATH C  CONHAJIHHBIMHU
WHCTUTYTAaMH B COOTBETCTBUU C UX (YHKIUAMHU H
Ha3HAYCHHEM.

MeTanpeaMeTHbIe pe3yJbTaThl 10JKHBI OTPAKATH:

OBiajieHne YHMBEPCAJbHBIMH KOMMYHHKATHBHBIMH

JeHCTBUSIMU:

0) coBMeCTHas 1eITeJIbHOCTD.

— TIOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHTHOH
Y MHAUBHUIYaJbHON pabOTHI;

— TMpUHUMATh  1EIHM  COBMECTHOM  JIeATEIhHOCTH,
OpPTaHW30BBIBATH M KOOPJAMHUPOBATH JICHCTBHS TIO €€
JIOCTHOKCHHIO: COCTaBJISITh TJ1aH NEHCTBUH,
pacnpeneNsaTh poiid C Y4eTOM MHEHHH YJacTHHKOB
00CYyXJaTh pe3ylbTaThl COBMECTHOM paboTHI.

OBiajeHne  YHHBEPCAJbHBIMH  PeryJATHBHBIMH

JefcTBUSAIMU:

r) NpUHATHE ce0sl M IPYTruX JIoaei:

— TIPUHUMATh MOTHBBI U apTyMEHTHI APYTUX JIOACH MPU
aHaJIM3e Pe3yNbTaTOB JIEATEIHHOCTH;

— TpU3HABATh CBOE MPAaBO W MPaBO JIPYruX IOJEH Ha
OIINOKH,

I[I/ICIII/II[.]'[I/IHapHLIe (l'[pelIMeTHLIe) pe3yJbTaTbl U JOJ/IZKHBI

0TPakKATh:
P66 08. chopMupoBaHHOCTP yMEHUW IUIAHUPOBATH W
BBIIIOJIHATh ~ XUMHUYECKUH  SKCIIEPHUMEHT  (IIpeBpalleHUs

OpPraHUYECKUX BEIIECTB IIPHU HarpeBaHUU, TOJYUCHHUE STUJICHA U
U3YyYEHHE er0 CBOMCTB, KaUeCTBEHHbIC PEaKIIMK Ha ajbJACTUIbI,
KpaxMmaji, YKCYCHYIO KHCIOTY; J€HaTypamnusi O€JIKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIUU OEJIKOB; MPOBOJUTH PEAKIUU
MOHHOTO OOMEHa, OIpEeAeNATh Cpely BOAHBIX PaCTBOPOB,
KayeCTBEHHbIE PEaKIUu Ha cyibdaT-, KapOOHAT- U XJIOPHI-
AQHUOHBI, HA KAaTHOH aMMOHWUS; PEeIIaTh JKCIEPUMEHTATbHBIC
3amaun o TeMaM "Mertamibl" u "HemeTanns") B COOTBETCTBUU
C TpaBWJIaMH TEXHUKHA OE30MaCHOCTH TIPH OOpaleHUH C
BEIIECTBAMH U JTAOOPATOPHBIM 000PYAOBaHUEM; MPEACTABIATH
pe3yabTaThl XHMHMUYECKOTO SKCIepuMeHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuuid u QopMyIHpoBaTh
BBIBOJIbI HA OCHOBE ITHX PE3YJIHTATOB.




— Pa3BUBATH CIIOCOOHOCTh IMOHMMATh MHUp C IO3UIHUU
APYyroro 4€jIoBCKa.

OK 07.
CopelicTBOBaThH
COXPAaHCHUIO
OKpY>KaroIlen cpesbl,
pecypcocOepexeHuIo,
MPUMEHSITh 3HaHUSI 00
W3MCHCHUU KIIUMaTa,
TIPUHIIMITBI
OepeKIMBOTO
MIPOU3BO/ICTBA,

3P PEKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX

JInuHOCTHBIE Pe3yJIbTaThl J0JKHBI 0TPAKATh B YACTH:

IK0JIOTHYECKOr0 BOCIIMTAHUS:

— c(hOpPMHUPOBAaHHOCTb  3KOJIOTUYECKOH  KYJIbTYpBHI,
NOHMMAHHE BIIMAHUSA  COLHUAIBHO-3KOHOMUYECKHUX
IPOLIECCOB HA COCTOSIHME MPUPOAHOM M COLMATIbHOM
cpembl,  OCO3HaHHE  IJIO0AIBHOIO  XapakTepa
9KOJIOTUYECKUX MPOoOIIeM;

— IUJAaHMPOBAaHUE U  OCYILECTBJICHHE JEHCTBUM B
OKPYKalIlleW Cpeae Ha OCHOBE 3HaHUS Leleu
YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA,;

— AaKTHUBHOE HENpUATHE JEHUCTBHM, MPUHOCALIMX Bpel
OKpYKarollleH cpese;

— yMeHue IIPOrHO3UPOBATh
HKOJIOTUYECKUE  TOCIECTBUS
NecTBUH, IPeI0TBpAIlaTh UX.

MertanpeamMeTHble pe3yJabTaThl J0JKHbI OTPAKATH:

Osnapnenue YHHBEPCAJIbHBIMH Y4eOHBIMHU

NMO3HABATEJIbHbIMHU JAeliCTBUAMM:

B) padora ¢ nHpopManmei:

HeOIaronpusTHBIC
HpEANPUHAMAEMBIX

— HCIIOJIb30BAaTh cpeacTBa I/IH(l)OpMaL[I/IOHHBIX n
KOMMYHUKAIITMOHHBIX TEXHOJIOTHi B PEIICHUN
KOTHHUTHUBHBIX, KOMMYHUKATHBHBIX u

OpraHM3aIMOHHBIX 33/1a4 ¢ COOII0IEHNEM TpeOOBaHUN
SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTHEHBHI,
pecypcocOepekeHus, MPaBOBBIX U ATHUECKUX HOPM,
HOPM HH(OPMAIIMOHHON 0€30IacHOCTH.

JAucuumimHapHble (MpeaMeTHbIE) Pe3yJbTAaThbl U J0JKHBI
0TpPakKATh:

IIP6 01. chopMHUPOBAHHOCTH TMPEACTABICHHUI: O XUMHYECKON
COCTABJISIFOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJIH
XUMHUHM B TIO3HAHWW SIBJICHUH TPUPOABI, B (POPMUPOBAHUHU
MBILIUICHUS U KYJIbTYPbl JIMYHOCTH, €€ (PYHKIHMOHAIbHOMI
TPAaMOTHOCTH, HEOOXOIUMOH JIJIs1 pEIICHUS TPAKTUYCCKUX 3aa
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM Cperie;

IIP6 10. cdopMupOBaHHOCTH yYMEHUU COOIOJATH IMpaBUIIa
9KOJIOTMUYECKH 11eJ1eCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOI
JEATEIbHOCTH B LEJAX COXPaHEHUS CBOEr0 3J0pOBbS U
OKpY>KaloIlle TMPUPOJHOM Cpe/bl; YYHUTHIBATH OIACHOCTH
BO3JICHCTBUS HA JKUBBIE OPraHU3Mbl OINPEICICHHBIX BEIIECTB,
MOHUMAasi CMBICI IIOKa3aTeyid MPEAEIbHOM  JIOMYCTUMOM
KOHLIEHTpaI1u.




2. CTPYKTYPA U COJEPXKAHHUE OBIIEOBPA3OBATEJIBHON

AN CHOUIIJIMHBI « XUMMU S

2.1. O0beM AUCHUIIMHBI U BUbI Y4e0HOH padoThI

. O0beM B

Buna yueOHoii padoThl
yacax

O061béM 00pa3oBaTeIbHON MPOrpaMMBbI JUCHUTNIJIMHBI 72
Conep:xanue yueOHOro MaTepuaJia 72
BT. 4..
TEOPETUYECKUE 3aHATHS 44
MIPaKTUYECKHUE 3aHATHS 22
71a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE paOOTHI 4
IIpodeccuoHaIbLHO OPpEHTHPOBAHHOE co/lep:KaHue (Co/lep:KaHue 8
NPHKJIATHOr0 MOAY.JIs)°
BT. U..
TEOPETUYECKHE 3aHATHS 4
MIpaKTUYIECKUE 3aHATUS 4

Ipome:xyTounas arrectanus (1uddepeHIupoBaHHbIA 3a4eT)?

3 TMpodeccuoHanbHO OPUEHTHPOBAHHOE COMAEPKAHME MOYKET OBITH PACIPENENEHO II0 pasjenaM (TemaM) WM

CKOHIIEHTPUPOBAHO B pa3zzene [Ipuxinaanoi Moayib.

4 dDopMa HpOMe)KyTO‘IHOﬁ ATTCCTAIIUU U KOJIMYECTBO YaCOB, OTBOJAMMBIX Ha €€ IMPOBEACHUEC, PETIIAMEHTUPYIOTCA

yaebubM mranom OIT CTIO
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2.2. TemaTu4eCKMH IJIAH U COACPKAHUE TUCHUTIHHBI

HaunmenoBanue
pa3iesioB U TeEM

Copnep:kanue yueOHOro Marepuasa (0CHOBHOE M NPo(ecCHOHAILHO OPHEHTHPOBAHHOE)®,
J1a00paToOpHbIe M NPAKTHYeCKHE 3aHATHS, IPUKJIATHONH MO1YJIb

O0LéEM
4acoB

dopmHpyeMble
KOMIIETCHIIUH

1

2

4

Coaep:xaHue yueOHOro MaTepuaJia

64

Pa3zne 1. Teopernueckue 0CHOBbI XUMHH

16

Tema 1.1.
OcCHOBHEBIE
XHUMHAYECKHUE TTOHATHUSA
U 3aKOHBI, CTpOEHHUE
aTOMOB  XHMHYECKHUX
9JIEMEHTOB

Coaep:xaHue yueOHOro MaTepuaJia

XUMHYECKHUH dJIeMEHT. ATOM. S apo aToma, U30TOMBI. DJIEKTPOHHAS 000JI0YKa. DHEPTreTUYECKHE
YPOBHH, MOJYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, 0- 3memMeHTsl. OCOOCHHOCTH pacIpe/Ie/ICHUs
ANIEKTPOHOB MO OpOUTANSAM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS
KkoH(puryparus aroMmoB. OCHOBHBIE XUMUYECKUE 3aKOHBI

IlpakTH4YecKue 3aHATHSA

[Ipaktuyeckas pabora Nel. «OCHOBHbIE KOJIMUYECTBEHHBIE 3aKOHBl B XMMHHM W PacyeThbl IO
YpPaBHCHUAM XUMHWYCCKUX peaKHHfI)>.

OTHOocuTeNnbHBIE aTOMHAs U MOJIEKYJIsIpHas mMacchl. MossipHast macca. KosnnuecTBo BeliecTsa.
MaccoBast fonsi BemiecTBa. 3akoH ABorajapo. Monspablii 00beM ra3zoB. OTHOCHUTENbHAS
IIOTHOCTB Ta30B. PacueTsl mo YPaBHCHHUAM XUMHUYCCKUX peaKuHﬁ C MCITOJIb30BaHMEM MAacCOBO
JI0JIM BellecTBa, 00beMa (HOpMaJibHbIE YCIIOBUS) I'a30B, KOJUYECTBA BELIECTBA

OK 01

Tema 1.2.
[Tepuoanueckuii 3aK0H
u [Tepnoanueckas
CHUCTEMa XUMHYECKHX
snementoB  JI. N
MenneneeBa, UX CBS3b
c COBPEMEHHOM
TeopHen CTpOEHUs
aTOMOB

Coaep:xanue yueOHOro MaTepuaJia

HpaKaneCKne 3AHATHUSA

[TpakTryeckas padora Ne2. «M3yueHune nepuoIn4eckux 3aKOHOMEPHOCTEN U UX B3aUMOCBS3H CO
CTPOCHHUEM aTOMOBY.

Ilepuognueckas cucrema xumuueckux aneMmeHToB [[.M. MenneneeBa. CBsi3p nepuoandecKoro
3aKkoHa U [lepnonueckoi CHCTEMBbl XUMUYECKHX DJIEMEHTOB C COBPEMEHHOU TEOPUEN CTPOCHHUS
aTOMOB. 3aKOHOMEpPHOCTH H3MEHEHHsI CBOWCTB XUMMYECKHX 3JEMEHTOB, 00pa3yeMbIX HMHU
MIPOCTBIX U CJIOXHBIX BEIIECTB IO TpynnaM u nepuojam llepuoanueckoil cucremsl. 3HaueHHE
[IEPUOJAUYECKOr0 3aKOHA U CUCTEMBI XMMHMUYECKHUX 3JIeMeHTOB J[.M. MeHaeneeBa B pa3BUTUU
HayKHU.

YcTaHOBIEHUE CBA3U MEXKAY CTPOCHHEM aTOMOB XMMHUYECKUX HJIEMEHTOB U MEPUOIUYECKUM
M3MEHEHNEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U MX COCIMHEHHI B COOTBETCTBUH C MOJOKEHUEM

OK 01
OK 02

® O6pazoBartesnbHas OpraHu3alys BIPABE CAMOCTOSTENLHO ONPEAENATH TIOCIIEN0BATENBHOCT U3yUEHHS PA3/IEIOB U TEM, BXOJAIIMX B HUX, & TAKIKE MEPEPACTIPENENATL KOJIHYECTBO
YacoB JJIsl OCBOCHUsI 00yJaIOIIMMICs Y4eOHOro MaTepuaia, C y4eToM JIOTUKH (POpMHUPOBaHMS TUCIUILIMHAPHBIX PE3yIbTaTOB, OOMINX U MPO(ECCHOHATBHBIX KOMIETEHIINH,
MEXXIPEIMETHBIX CBSI3€H C IPYrMMHU JUCHUITIMHAMH 00111e00pa3oBaTesIsHOTO 1 001enpodeccoHanbHOro nukioB yueonoro miana Ol CITO.
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IIepnonnueckoi cucreMsl. Perienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA
XapaKTEePU3alUI0 XUMUYECKUX JJIEMEHTOB «MeTalmmnyeckue / HEeMEeTaUTMYeCKHUE CBOWCTBA
XUMUYECKUX HJIEMEHTOB B COOTBETCTBUHM C HX JJICKTPOHHBIM CTPOCHHEM M IOJOKEHHEM B
MEePUOJINYECKOMN cucremMe Xxumudeckux ssemeHToB .M. MenneneeBa»

Tema 1.3.

Crtpoenue BelecTa

51 npupoaa
XAMHYECKOH  CBA3U.
MHuoroob6pasue
BEIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

CrtpoeHnue BeniecTBa. XuMuieckas cBsi3b. Buipl XuMuueckoil cBsi3u (KOBaJIEHTHAs! HEMOJISIpHAS
U TIOJIIpHAs, MOHHAs, METaJUTHUecKasi). MexaHu3Mbl 00pa3oBaHMs KOBAICHTHON XUMUYECKOU
cBs3u (OOMEHHBI ¥  JOHOPHO-akuenTopHbI). Bogopomnas cBs3b. BaneHTHOCTD.
DneKkTpooTpulaTeabHOCTh. CTeneHb okucieHus. oHbI: KaTHOHBI U @aHUOHBI

IlpakTH4yecKue 3aHATHSA

[IpakTuueckas padora Ne3. «CtpoeHue BelecTBa U MPUPOia XMMUUECKOH CBSI3N».
JleMoHCTpanuss MoJesiell KpUCTAUIMYECKUX PELIETOK: MOHHOW (XJIOpHJ HATpus), aTOMHOM
(rpaduT 1 anmaz), MOJEKYJISIPHOU (YTJICKUCIIBIN ra3, N0J), METAINYECKON (HATpU, MarHui,
Menp). Pemienre mpakTuyeckux 3afjaHuil Ha COCTaBJIEHUE BJIEKTPOHHO-Tpaguueckux (Gopmyn
251eMeHTOB 1—4 nepuojoB

OK 01

Tema 1.4.
Knaccudukanus,

u HOMEHKJIaTypa
HCOpFaHI/I‘IeCKI/IX
BEIIECTB

Coaep:xxanue yueOHOro MaTepuaJia

Knaccupukanus HeopraHuueckux BemiectB. HomeHkiaTypa HEOPraHMYECKMX BEILECTB
(oxcuabl, TMIPOKCUABI, KUCIOTHI, COJM). BelecTBa MOJEKYJISIPHOrO W HEMOJEKYJSPHOTO
CTpoeHHMsI. ATperaTtHble COCTOSIHUS BellecTBa. Kpucramiueckue u aMop@HbIe BeIeCTBA. 3aKOH
MIOCTOSIHCTBA COCTaBa BELIECTBA. THIbBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKas). 3aBUCUMOCTh CBOMCTBA BEILIECTB OT THUIA KPUCTAIUIMYECKON PEIIETKH

HpaKaneCKne 3AHATHUSA

[TpakTyeckas padora Ne4. «HomeHki1aTypa HEOPraHUYECKUX BEIIECTBY.

Pemenune mnpakTuyeckux 3aJaHui MO KilaccH(UKAIMM, HOMEHKJIATYpE U XUMHYECKUM
¢dbopMynaM HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIaccoB (yrapHbIil ras, yrieKHciblii ras,
aMMHaK, raleHasi U3BeCTb, HeralleHasl U3BeCTb, IUThEBAs COJla M APYTUX): Ha3BaHUS BELLIECTB
no mexayHaponHoi (MIOITAK) unu TpuBHambHOW HOMEHKIATYpE U COCTaBICHHE (POPMYIIBI
XUMHUYECKHUX BEIIECTB, ONpeiesieHue MpUHAJIeKHOCTH K Kiaccy. Ilouck uHpopmanuu mo
Ha3BaHUAM, UACHTU(DHUKATOPAM, CTPYKTYPHBIM (opMyinaM. AHAIN3 XUMHUYECKOH nH(popMaIuy,
MOJIy4aeMOi M3 pa3HbIX HUCTOYHUKOB (CpencTB MaccoBoW MHGopMmainuu, cetb MHTepHeT u

Jpyrue)

OK 01
OK 02

Tema 1.5.
Tunet XAMHUYECKHUX
peakuuii

Conep:xaHue y4eGHOro MaTepuaJjia

Xumunyeckass peakuus. Kraccupukanus XUMHYECKHX peakUUid B HEOPraHUYECKOM H
OpPraHMYECKON XMMHH. 3aKOHBI COXPAHEHMsI MaccChl BELIECTBA, COXPAHEHHUS M IPEBPALLEHUS

OK 01
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OHCPIUU IIPpHU XUMHUYCCKUX PCAKIUAX. OKHCIUTEIHHO-BOCCTAHOBUTCIIHLHEIC pcakuuu (ypaBHeHI/IH
OKHCJICHHUA-BOCCTAHOBJICHUS, CTCIICHb OKHUCJICHHA, OKHCIIMTCIIb u BOCCTAaHOBHTCIIb,
OKHCJIMTCIIbHO-BOCCTAHOBUTCIIBHLIC PCAKIMU B IPHUPOAC, IMPOU3BOACTBCHHBLIX IIPOLCCCAX U
KHU3HCACATCIIBHOCTH OpraHI/ISMOB)

Tema 1.6.
CKOpOCTh XUMHUYECKHUX
peakuuii. XUMHUYECKOE
paBHOBECHE

Coaep:xaHue yueOHOro MaTepuaJia

CKOpOCTh peaklMu, €€ 3aBUCHUMOCTb OT DPA3JIMYHBIX (PAKTOPOB: MIPUPOJABI PEArupyrOIUX
BELIECTB, KOHIEHTPALMU pEarupyrolux BEUIECTB, TEMIEPATypbl U IJIOLAAM PEAKIIMOHHOM
noBepXxHoCTU. TerioBble 3PPEKThl XUMHUUECKUX PEAKLUI: 3K30- U SHAOTEPMUUECKUE PEaKIIH.
OOparuMble peakuuu. XUMHUYECKOe paBHOBecue. DaxkTOpbI, BIHSIOIIME HA COCTOSHHE
XMMHUYECKOI0 paBHOBECHUS (KOHIIEHTPALMsl peareHTOB MM MPOIYKTOB PEaKIMH, JaBJICHHUE,
temneparypa). [lpunnun Jle HlaTtenbe

IlpakTH4yecKkue 3aHATHSA

[Ipaktuyeckas pabora NeS. «BnusHue pazauyHBIX (GAKTOPOB HA CKOPOCTh XHMHYECKOM
peakuum».

Pemenne mnpakTHKO-OPUEHTHPOBAHHBIX 3aJaHWii Ha aHanmu3 (PaKTOpOB, BIHMSIOMIMX HA
U3MEHEHHE CKOPOCTH XMMHUYECKON peaKkMK. 3aBUCUMOCTb CKOPOCTU XUMHUYECKON PEAKIUHU OT
IPUCYTCTBUS KaTalW3aTopa Ha IPHUMEPE Pa3JIOKEHUA IEPOKCHIA BOJOPOAA C IIOMOILBIO
JUOKCHJIa MapraHia M Karanaspl. PemeHue NpakTHUKO-OPHMEHTUPOBAHHBIX 3aJaHui Ha
npuMeHenne npuHnuna Jle-Illatense g HaXOXKAEHUSA HANPABICHUS CMEIICHUS PaBHOBECHUS
XMMUYECKOH peaklMy U aHaIu3 (PakTOpPOB, BIUSAIOLIMX Ha CMEIIEHHE XMMUYECKOTO paBHOBECHS

OK 01
OK 02

Tema 1.7.
PacTtBOpHI, Teopust
BJIEKTPOJIUTHYECKON

JIUCCOLIMAIINN Y MOHHBIH
oOMeH

ConepxaHue y4eGHOro MaTepuaJjia

PactBopel. Bunabl pacTBOpOB IO COAEPKAaHUIO PACTBOPEHHOIO BEIIECTBA. PacTBOPHUMOCTS.
[TonsiTue 0 AUCHEpPCHBIX cHCTEMax. VICTUHHBIE W KOJUIOMIHBIE pacTBOpPbL. MaccoBas IoJist
BelecTBa B pacTBope. [lonaTue o BogopoaHom nokasarese (pH) pactBopa. DnekTpoauTiHieckast
mucconuanusi. CuibHbIE U c1a0ble 3JeKTPOIUTHI, HEANEKTPOIUThI. Peakiiuy HoHHOro oOMeHa

JlabopaTopHble 3aHATHSA

JIaGoparophas pabota Nel «IIpuroroBieHue pacTBOpOB».

[IpuroroBnenue pacTBOpPOB 33JaHHOM MACCOBOM J0JIE€H pacCTBOPEHHOTO BEUIECTBA, IPOBECHUE
peakiuii HMOHHOTO OOMEHa, OIpeleNIeHue CpeAbl pPAacTBOPOB BELIECTB C IOMOIIBIO
YHHUBEpPCAJIbHOTO HMHAUKaTOpa (Kucias, HEeWTpajpHas, Iejo4yHas). 3aJlaHus Ha COCTaBJICHHE
VOHHBIX peaklui. PeleHne npakTHUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/JlaHUN Ha PacTBOPHI,
MCIOJIb3YeMbI€ B OBITOBOM U MPOU3BOJCTBEHHON JESITEILHOCTH YeJIOBEKa

OK 01
OK 02
OK 04
OK 07

KonTpoubnasi pabdora
1

CrpoeHue BellecTBa U XMMUYECKHUE peakuuu (1o paszaeny 1)
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Pa3nes 2. Heopranmueckasi XuMust

10

Tema 2.1.
DUBNKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIIIECTB

Copep:kaHue y4eOHOTr0 MaTepuaa

Meramnbl. [lonoxenue wMeramioB B lleproguyeckodt cucteMe XUMUYECKHUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOCHHUS AJICKTPOHHBIX 000JI04eK aToMOB MeTauioB. OOmue ¢Gu3nveckue
cBoiicTBa MeTauioB. CriiaBbl METAUIOB. DJIEKTPOXUMHUYECKMM psJi HaNpsSIKEHUI METaJUIOB.
XHWMHYECKUE CBOMCTBA BAKHECHUIIIUX METAIUIOB (HATPHM, KA, KalbI[Mi, MAarHUMA, aTIOMUHHMH,
IUHK, XpOM, JKeJIe30, MeIb) M uX coeauHeHuid. OOmue crnocoObl MONyYeHUsT METAJLIOB.
[IpuMeHeHre MeTaIoOB B OBITY M TEXHUKE

Hewmeraisl. [lonoxenue Hemerauios B [lepuoandeckoil cucremMe XUMUIECKUX d1eMeHToB JI.1.
MenneneeBa U OCOOCHHOCTH CTpPOCHHMS aroMoB. @DHU3MYECKHE CBOMCTBA HEMETaJlIOB.
AuoTpornus HeMeTa/uIoB (Ha pUMepe KHUCIopoJia, cepbl, docdopa u yriepona). XuMHIECKHIE
CBOWCTBA U NPUMEHEHUE BaKHEHIINX HEMETAIJIOB (TraJIoreHoB, cephl, a30Ta, (hocdopa, yriepoaa
U KPEMHHS) U MX COEAMHEHUH (OKCHIOB, KHUCIOPOACOJAEPKAIIUX KHCIOT, BOJOPOAHBIX
coeauHenuil). IlpumeHeHne BaKHEHIINX HEMETAJJIOB U MX COEAMHEHUM

XUMUYECKHE CBOMCTBA OCHOBHEIX KJIACCOB HCOPTraHNYCCKUX BCIICCTB (OKCI/II[OB, TUAPOKCUIOB,
KHCJIOT, colled u ,Z[p) I'eneTnyeckas cBS3b HCOPraHU4YCCKUX BCHICCTB, IMPHHAMJICKAIINX K
Pa3JIMUHBIM KJ1aCcCaM. 3aKOHOM€pHOCTI/I B U3MCHCHHUH CBOICTB IMPOCTBLIX BCHICCTB, BOAOPOAHBIX
CO@HHHGHHﬁ, BBICIINX OKCHAOB Y THAPOKCHUAOB

HpaKaneCKne 3AHATHUSA

ITpakTruyeckas pabora Ne6. « PDU3NKO-XUMUYECKHE CBOMNCTBA HEOPTaHUUECKUX BELIECTBY.
CocraBrneHne ypaBHEHHH XHMHUYECKHX pEaKIMH ¢ ydacTHEM TPOCTBIX M CIOXKHBIX
HEOPraHWYECKUX BEILECTB: METAJUIOB M HEMETANIOB; OKCHJOB METaUIOB, HEMETANIOB H
aM(pOTEpHBIX 3JEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBAaHUN U aM(POTEPHBIX T'MAPOKCHIOB;
HEOPraHMYECKUX COJIEH, XapaKTEPU3YIOIINX X CBOMCTBA.

Pacuérbl macchl BeliecTBa WM 00bEMa ra30B M0 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE WU
00bEMY OJJHOTO U3 YYacTBYIOUIMX B PEAKIIMU BEUIECTB, Pacy€Thl Macchl (00BbEMa, KOJIMYECTBA
BELIECTBA) MMPOJYKTOB PEAKIIMU, €CIIM OJHO U3 BEILECTB UMEET MpuMecH. PelieHne mpakTHKO-
OPHEHTUPOBAHHBIX 3aJlaHMi Ha CBOWCTBA, COCTaB, MOJy4YeHHE M OE30MacHOE MCIOJIb30BaHHE
BaKHEHMIIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPOPECCHOHAIBHOM IEATEIbHOCTH YeJIOBeKa

OK 01
OK 02
OK 04

Tema 2.2.

Conep:kanue y4eOHOT0 MaTepuaJa

JlabopaTopHble 3aHATHSA

OK 01
OK 02
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Wnentudukamus JIaGoparopnas padota Ne2 «MneHTudukanus HEOPraHUYECKUX BEIIECTB. OK 04
HEOPraHM4YeCcKuX Pemenue sxcnepuMeHTaNbHBIX 33/1a4 110 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAJUIOB, 110
BELIECTB pacrno3HaBaHUI0 M TOJYYEHHI0 COEAMHEHHH METAaJUIOB M HEMETaJUIOB (B3aUMOJEHCTBUE
TMJIPOKCUA AJIFOMUHMS C PACTBOPAMM KHUCIIOT U Ienoue,). MaeHTudukanus HeopraHn4eckux
BEIIECTB C HCIOJb30BAHUEM HX (U3UKO-XUMHUECKHX CBOICTB, XapaKTEPHBIX KayeCTBEHHBIX
peakuuii. KauecTBeHHble peakuuu Ha cyiab(paT-, KapOOHAT- U XJIOPUJ-AaHUOHBI, Ha KaTHOHbI
METAJIJIOB U KATHOH aMMOHHS
Kontpoasnas pabora .
2 CBolicTBa HEOPraHUYECKUX BELLECTB (110 pa3iemny 2) 2
Pa3znea 3. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM 4
Tema 3.1. Coaep:xaHue yueOHOro MaTepuaJia 4 OK 01
Knaccugukanus, [IpenMer opraHnyeckoi XUMHUM: €€ BO3HUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B MOJIYYEHUH HOBBIX
CTpOCHHE U |BEIECTB M MarepuajoB. TeopHsl CTpoeHHUs opraHuueckux coenuHeHuid A.M. Bytneposa, eé
HOMEHKJIATypa OCHOBHBIE TOJI0KEHUsA. CTPYKTYpHBIE (POPMYITBI OPraHUIECKUX BEIIECTB. | OMOIIOTHS, U30MEPHSL.
OpPraHMYECKUX BEIIECTB | XUMUYECKAs CBS3b B OPraHUYECKUX COCIMHEHUSX: KPATHBIE CBSI3U, G- U T-CBSA3H. 2
[IpencraBnenne o kKiaccu(UKAaMU OpraHWMYECKHX BemlecTB. HoMeHKIaTypa OpraHHYecKuX
COeIMHEHUI (cucTeMaTuyeckas) M TpUBHAJIbHBbIC Ha3BaHMUs BaKHEHIIMX IpencTaBUTENICH
KJIACCOB OPraHM4ECKHUX BEUIECTB
IIpakTHYecKHe 3aHATHSA
[Tpaktrueckas padota No7. «HoMeHKIaTypa OpraHu4eCKux BEIIECTBY.
O3nakomiieHHe C oOpa3llaMM OpraHMYeCKHMX BEIIEeCTB M MaTepHajaMM Ha HX OCHOBE,
MOJIETUPOBAHUE  MOJIEKY]l  OpraHMYeCKHMX  BELIeCTB,  HAOJMIOJEHHWE W  ONHMCaHHE
JEMOHCTPALIMOHHBIX ONBITOB IO IPEBPALICHUI0 OPraHWYECKHX BEIIECTB IPU HArpeBaHHUH 2
(nnaBnenue, oOyriauBaHue U ropeHue). CocTaBiIeHHE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
¢dbopMy1 OpraHMYECKMX BEIIECTB OTJENbHBIX KJIACCOB, MCIONB3YS MX Ha3BaHMUA IO
CUCTEMAaTUYEeCKOM W TpPUBHMAJIBLHOW HOMEHKJIAType (STWIIEH, alleTWeH, IJIMLEpPHH, (EeHOII,
dbopmanpaerua, YKCycHas KUCIIOTa, MIMLUH). PacueTsl mpocTteiinieil ¢popMysbl opraHMuecKon
MOJICKYJIBI, HICXOJISl U3 DJIEMEHTHOTO cocTara (B %)
Pa3nes 4. YriieBoaopoabl 10
Tema 4.1. Conep:kanne y4eGHOro MaTepuasia 8 OK 01
VraeBogopoibl ¥ UX|[IpenebHbIE YIIEBOAOPOILI (AIKAHBI): COCTAB U CTPOEHHE, TOMOJIOTHYECKHUH psijl. MeTaH 1 dTaH: OK 02
NPUPOJHBIC UCTOYHUKH |cocTaB, CTPOCHUE, (U3NYECKHEe M XMMHYECKHE CBOWMCTBA (PEeakLMU 3aMeIIeHUs U TOpPEHHS), 2 OK 04

IMOJIYUYCHHEC U TPUMCHCHUC.
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HenpenenbHble yriieBogopo/ibl (aIKEHbl, aJIKaJUEHbI, aJIKUHBI).

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUHN psifl. DTUJIEH U MPOIUJICH: COCTaB, CTPOCHHUE,
¢u3nUecKre 1 XUMHUECKUE CBOMCTBA (peakuy TUAPUPOBAHNS, TaJOT€HUPOBAHHUSI, THIPATAIIH,
OKHCJICHUS U TIOJMMEPHU3alliN) TIOJTyYeHHe U TPUMEHEHUE.

Anxamuensl: OyragueH-1,3 u MeTmiOyraauen-1,3, XuMUYecKoe CTPOCHUE, CBOMCTBA (peaKius
MOJIMMEPHU3aliH), TPUMEHEHHe (I CHUHTe3a MPUPOAHOTO M CHHTETHYECKOrOo Kaydyka u
PE3UHBI).

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJIOTUYECKUH psAld. ALIETUJICH: COCTaB,
XUMHAYECKOE CTpOCHHE, (U3NYECKHEe M XUMHUUYECKHE CBOWCTBA (peakUuu THIPUPOBAHUS,
raJIOTEHUPOBAHUSA, TUApATalldd TOPEHHUA), TMONy4eHHe U  MpUMEHeHHe (MCTOYHUK
BBICOKOTEMIIEPATYPHOT'O IJIAMEHU JJIsl CBAPKU M PE3KH METAJLJIOB)

Apomarnyeckue yrieBoJopozsl (apeHsl). beHzon u Tomyoin: cocraB, cTpoeHue, pusnueckue u
XMMHUYECKHUE CBOWCTBA (pEaKlMy raJloreHUpPOBaHUsI U HUTPOBAHUS), IOJyYEHUE U IPUMEHEHHE.
TokcuuyHOCTh apeHOB (BIMsHME OEH30J1a HA OpPraHU3M uesoBeKa). ['eHeTnueckas CBsI3b MEXIY
YIJI€BOAOPOAAMH, IPUHAUIEKAIUMHY K Pa3IMYHBIM KJIACCAM.

[IpupoaHble UCTOYHUKHU YTaeBoJopoaoB. [IpupoaHblii ra3 u nomyTtHsle HedTsHbIe Ta3bl. HedTh
n e€ mpoucxoxaeHue. CriocoObl nepepadOTKU HEPTHU: MEpPEroHKa, KPEeKHUHI (TEpMHUUECKH,
KaTaluTuueckui), nuponus. Ilpoayktel mnepepaboTku HedTH, HUX NPUMEHEHHE B
MIPOMBIIIJIEHHOCTH

u B ObITy. KaMeHHBIH yTrosib U IPOAYKTHI €ro nepepadboTKu

Tema 4.2.
DU3NKO-XUMHYECKHE
CBOMCTBaA
YTJI€BOJOPOAOB

ConepxaHue y4eGHOro MaTepuaJjia

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota Ne3 «CBoiicTBa yrieBOA0POIOBY.

TpuBuanpHas U MeXAyHapoAHAss HOMEHKIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI MOTYyYEHHS
yrieBogopoaoB. [lonydeHue 3TUiIeHa M M3Y4YEHUE €ro CBOMCTB. MoJenupoBaHHE MOJIEKYN U
XUMHUYECKHUX MPEBpAIeHU YTIEeBOJIOPOAOB (HAa MpUMepe dTaHa, HTHIICHA, alleTUIeHa U JIp.)
raJIOT€HOMPOU3BOTHBIX

OK 02
OK 04

Pasnen 5. Kucioponocoaepskamme opranHudecKkue coeIMHeHUus

14

Tema 5.1.
Cnuptel. Genon

Conep:kanue y4eOHOI0 MaTepuaJa

[IpenenbHble OTHOATOMHBIE COIUPTHI (METAHOJ M 3TAHOJ): CTPOEHUE, PU3NYECKHE U XMMHUECKHE
CBOMCTBA (peakIyy C aKTUBHBIMH METaJUIaMH, TaJOr€HOBOJOPOAaMHU, TOPEHUE), TPUMEHEHHE.
Bomoponnsie cBs3M Mexay MoOJeKyldamMu CHAPTOB. PU3HOIOTMYECKOE NEHCTBHE METAHOJA U
9TaHOJIa Ha OpPraHU3M 4EJI0OBEKa.

OK 01
OK 07
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MHoroaToMHbI€ CIIUPTHI (ITUIICHIJIMKONIb U TIMLEPUH): CTPOCHHE, (PU3NIECKUE U XUMUYECKHE
CBOWCTBA (B3aMMOJEHCTBHE CO IICJIOYHBIMH MeETallaMHM, KauyeCTBEHHas peakuus Ha
MHOroaToMHble crnupThl). dusnonoruyeckoe AeiicTBUE Ha OpraHu3M uenoBeka. [IpumeHenue
[JIALEPUHA U DTUJICHTIIUKOJIS.

@enon. CtpoeHue MOJIEKYNbl, (U3UYECKUE U XUMHUYECKHE CBOHCTBa (eHoda. TOKCHYHOCTDH
¢eHoa, ero puznonornyeckoe aeiicTeue Ha OpraHu3M yenoseka. Ilpumenenue gpenona

Tema 5.2.

ANLOerune!.
KapOoHOBBIE KHCITOTEHI.
CrnosxHble 3upsl

Coaep:xaHue yueOHOro MaTepuaJia

Anbnerniipl U KeToHbl ((opMalIbJEerusl, aueTalblerusl, aleTOH): CTPOeHUE, (PU3NYecKue U
XMMHUYECKHE CBOICTBa (pEaKkIMM OKUCIEHUS U BOCCTAHOBJIEHMS, KaueCTBEHHBIE DPEAKIIUM),
IIOJIyYE€HUE U IPUMEHEHHE.

OMHOOCHOBHBIE TpeAeibHbIE KapOOHOBBIE KHCIOTHI (MypaBbHMHAasi W YKCYCHasi KHCIIOTHI):
cTpoeHue, (U3MYeCKHUe M XHMHYECKHe CcBoiicTBa (oOuiue CBOWCTBA KMCJIOT, peaKLus
TepuUKaAIMK), MOMydeHHe M mpuMeHeHne. CTeaprHOBass M OJEHHOBAas KHCIOTHI Kak
IIPEJCTaBUTEIIN BBICIINX KapOOHOBBIX KMCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOLIEE JCHCTBHE.

CrnoxHble 3Upbl KaK MPOU3BOHbIE KapOOHOBBIX KUCIOT. ['MAponn3 cioxkHbIX 3¢upos. Kupsl.
I'maponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yriesoanl

Coaep:xxanue yueOHOro MaTepuaJia

VYrieBonbl: cocTaB, KiaccH(UKAIUs YyriieBoJoB (MOHO-, JU- W Mojucaxapunsl). [moko3za —
NPOCTEHIIMIA MOHOCaXapuJ: OCOOCHHOCTH CTPOEHHS MOJIEKYIIbI, (PU3UUYECKHUE U XMMUYECKHE
CBOMCTBa TIMIOKO3bl (B3aumojeicTBue ¢ ruapokcugoMm Meau (II), oxucnenne amMMuadyHbIM
pacTtBOopoM okcujia cepedpa (1), BocctaHoBIeHHE, OPOXKEHUE TIIFOKO3bI), HAXOXKACHUE B IPUPOJIE,
MPUMEHEHHE TIIOKO3bI, OMOJIOTHYECKas POJb B JKU3HENCSITEIHLHOCTH OpraHW3Ma 4YellOBeKa.
dotocunTe3. PpyKTO3a KaK U30MEP TITIOKO3BI.

Caxapo3a — TmpencTaBUTENb IUCAXapuIOB, THAPOJIU3 Caxapo3bl, HAXOXICHHE B MPHUPOJIE U
IIPUMEHEHHE.

[Tonmucaxapuapl: KpaxMal H IIEJUTIONI03a KaK MPHpOIHBbIE moiuMepsl. CTpoeHHe Kpaxmaia |
LEJITI0NIO03b], (PU3NUECKUE U XUMUYECKHE CBOMCTBA KpaxMaia (THAPOIN3, KaUeCTBEHHAs peaKIysl
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
Du3nKo-XuMHYECKHe
CBOMCTBA
KHCJIOPOJ0COIEPIKALIUX
OpraHUYeCKUX

Coaep:xxanue yueOHOIro MaTepuaJia

IIpakTuyeckue 3aHATHS

[Mpaktuueckass pabora Ne§. «HoMeHkmaTypa KHCIOPOAOCOJEPKANINX OPTaHUYECKUX
COEIUHEHUN).

OK 01
OK 02
OK 04
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COEIMHEHUN

TpuBuanpHas ¥ MeXIyHapoIHAs HOMEHKJIATypa, XUMUYECKHUE CBOWCTBA, CIIOCOOBI MOTYYECHUS
CIHUPTOB U (PEHOJIOB, KAPOOHOBBIX KMCIIOT U 3(HUPOB, AJIbJETUAOB U KETOHOB. COCTaBIIEHUE CXEM
peakuuii (B TOM 4YHUCJIE IO IPENJOKEHHBIM LENOYKaM IIPEBPAIIEHMI), XapaKTEpU3YIOLIUX
XMMHMUYECKHE CBOMCTBA KUCIOPOAOCOAEPKAIUX OPraHMYECKUX COCIUHEHUN

[TpakTuueckas pabora Ne9. «Xumudeckne U (PU3NUYECKUE CBOWCTBA KHCIOPOAOCOCPIKALTUX
OpPraHUYECKUX COCAUHECHUS.

[IpoBenenue, HAONIOJACHWE W OMHCAHWE JACMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
Ka4eCTBEHHBIC pPEaKIMM OJHOATOMHBIX CHHUPTOB (OKHCIcHHEe 3TaHona okcuaom wmemu (I1)),
MHOT'0aTOMHBIX CIIUPTOB (B3auMOJECTBUE TinliepuHa ¢ rujpokcugom menu (1)), anpaerunmaos
(oxucieHne amMMHa4dHbBIM pacTBopoM okcuma cepebpa(l) u  ruapokcumom wmemu (1),
B3aMMOJICHCTBUE KpaxMaia ¢ HOJOM), U3y4EHUE CBONCTB PacTBOPA YKCYCHOM KHUCIOTHI

Pa3znen 6. A3oTconepkamye opranHndecKue coeIuHeHust 4
Tema 6.1. Coaep:xaHue yueOHOro MaTepuaJia 4 OK 01
AMMHEL. AMUHBI: METWJIAMUH — MPOCTEUINI MPEICTaBUTEIb aMUHOB: COCTaB, XUMHUYECKOE CTPOCHUE, OK 02
AMMHOKUCIIOTHI. (du3HUYecCKre U XUMUYIECKUE CBOMCTBA, HAXOXK/ICHUE B PUPOJIC. OK 04
Benku AMMHOKHUCIIOTHI KaK aM(oTepHble OpraHWYeCKHe coeauHeHus. DPu3nyecKue M XUMHUYCCKHE

CBOMCTBa aMHHOKHUCJIOT (Ha MpuUMepe TJHMIMHA). buosornyeckoe 3HAUYE€HHE AMHHOKHUCIIOT. 2

IlenTuael.

benku kak mpupoanbie nmoauMepsl. [lepBuunas, BTOpUYHAs W TPETHUYHAs CTPYKTypa OEIKOB.

XUMUYEeCKHE CBOMCTBA OEIKOB: THAPOIN3, ACHATYpallus, KaYeCTBEHHbIE peakluy Ha OeJKu

IIpakTHYecKkHe 3aHATHS

[TpakTuueckas pabora Nel(. «CBoiicTBa a30TOCOAEPKAIMUX OPTAHUYECKUX COSTUHEHUI.

dusznueckue M XUMHUYECKHE CBOMCTBA aMUHOB (pEaklMH C KHUCIOTaMU M TOPEHUs) | 2

aMUHOKHCIIOT (Ha mpuMepe rhnuiuHa). Habmonenue u onrcanue AeMOHCTPAIMOHHBIX OMBITOB:

JieHaTypanus OEJIKOB MPU HArPEBaHUH, [IBETHBIE PEAKIINK OEIKOB
Pa3pnen 7. BeIicOKOMOJIEKY ISIPHbIE COCAMHECHUS 2
Tema 7.1. Coaepxanue yueOHOIro MaTepuaa 2 OK 01
[InacTmaccsl. IIpakTHYecKHe 3aHATHS 2 OK 02
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B IOBCEIHEBHON
u  1mpodeccuoHaTbHON
NEeATEILHOCTH YeI0BeKa

BO3JICMCTBUSl HA JKUBBIE OpPraHU3Mbl OPraHMYECKUX BEIIECTB OTIEIbHBIX KJIACCOB
(YrneBomopo/ibl, CIUPTHI, (PEHOJBI, XJIOPOPTraHUYECKUE MPOU3BOJIHBIC, AJTBIACTUIBI U JIp.),
MOKa3aTeNb NPeIeIbHO TONyCTUMOW KOHIIEHTPALIUU U €r0 UCIIOIb30BaHUE.

Ponp xumum B oOecriedeHUH HKOJIOTHYECKOM, SHEPreTHUEeCKOM U TMHUINEBON O€30MacHOCTH,
pa3BUTUM MEAMIIMHBI, CO3JAaHMM HOBBIX MaTepHaloB (B 3aBUCUMOCTH OT BHJA
po¢eCCUOHABHON IEATETLHOCTH ), HOBBIX UCTOYHUKOB SHEPTHH (AJIbT€PHATUBHBIC UCTOYHUKU
sHepruu). lloHATHEe O HAy4YHBIX METOJAX TIO3HAHWS BEIIECTB U XUMHUYECKHX PEaKIIHA.
[IpencraBnenuss 06 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TOJYYEHUS BaKHEHIITNX
BelecTB (Ha MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHOM KHCIIOTHI, METAHOIIA).

Kayuyku. Bonokna [Ipaktuyeckas pabora Nell. «CuHTe3, aHanu3 W KIACCU(PHUKAIMS BHICOKOMOJICKYIISPHBIX OK 04
COCTUHEHUN)
OCHOBHBIE TIOHATHUS XUMHH BBICOKOMOJICKYJISIPHBIX COEAMHEHHI: MOHOMEp, TOJIHMED,
CTPYKTYPHOE 3BEHO, CTEIEeHb IOJMMEpPU3ALUM, CPEIHssI MOJIeKyJsapHass Macca. OCHOBHBbIE
METO/BI CHHTE3a BBICOKOMOJICKYIISIPHBIX COSAMHEHUH — IMOJIMMEPU3aLUs U TOJTUKOHICHCAIIHSI.
O3nakomiieHHe ¢ oOpa3laMHd IPUPOAHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4YyKOB:
IUIaCTMACChl (MOJMATUIICH, TOJIUIIPOITMIICH, TTOJTUBUHIIXJIOPU, MTOJUCTUPOI); HATYPAIbHBIN H
CHUHTETHYECKHE Kaydyku (OyTaJuCHOBBIH, XJIOPOIIPEHOBBI U H3ONPEHOBBIN); BOJOKHA
(HaTypanbHbie (XJIOMOK, MIEPCTh, MIENK), MCKYCCTBEHHbIE (AlIETATHOE BOJIOKHO, BHCKO3a),
CHUHTETHYECKHUE (KaIlPOH U JaBCaH)
KonTposbnasi pab6ora C .
3 TPYKTYpa M CBOICTBAa OPraHUYECKUX BelecTs (1o paszaenam 3-7)
IpodeccHoHaILHO OPHEHTHPOBAHHOE COlePsKaHUe (CoOAepP/KAHME IPUKIATHOTO MOLY.Ist)®
Pa3nen 8. Xumusi B ObITY M IPOM3BOACTBEHHOI eI TEJIbHOCTH YeJIOBeKa OK 01
Tema 8.1. Cojaeprxanue yueOHOIro MaTepuaJa OK 02
Xumuueckue [IpaBuna 3K0JIOTMYECKH L€J1eCO00pPa3HOro MOBEJACHUS B OBITY M TPYIOBOM JEATEILHOCTH B OK 04
TEXHOJIOTHH [ENAX COXPAHEHHUS CBOETO 3/0POBbS M OKPYXKAIOMIEW NPUPOIHOH Cpelbl, OMACHOCTh OK 07

6 B pamkax wacos ITOC MoryT ObITh NMPOBEJEHB MHTEIPUPOBAHHBIE 3AHATHS C Y4ETOM COJEPKATENBHBIX MEKIPEAMETHBIX CBA3EH MO JBYM M Gojee 0011e00pa3oBaTeNbHbIM

JAUCHUIIIINHAM

dusuka: mMarepusi, SHEPIUs, Macca, aToM, JJIEKTPOH, POTOH, HEHTPOH, HOH, U30TOII, PAJANOAKTHBHOCTh, MOJICKYJIa, SHEPIreTHUECKHH YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHHE BELIECTBa, (pU3NUECKUE BEIIMUMHBI U €MHULIBI UX U3MEPEHUsI, CKOPOCTb.
Buonorus: knerka, opranusm, ouocdepa, 3kocucTeMa, 0OMeH BELIECTB B OpraHnime, (POTOCHHTE3, MaKpO- U MUKPO3JIEMEHTHI, BUTAMUHBI, OMOJIOTMYECKH aKTUBHBIE BEIIECTBA
(Oenku, yrieBoabl, KUPbL, PEPMEHTHI).

I'eorpadus: MuHEpalbl, TOPHBIE TIOPO/IbI, MIOJIE3HBIE HCKOTIAEMbIE, TOTUINBO, PECYPCHI.
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Xumuss M 310pOBbE 4EIOBEKa: IpaBUIa OE30IAaCHOIO MCIIOJIb30BaHUs JIEKapCTBEHHBIX
IIpenaparoB, ObITOBOM XMMHHU B IIOBCEIHEBHOM KHU3HU

HpaRTn'{ecmle 3AHATHSA

[Ipaktrueckas pabora Nel2. «IIpuMeHEHHE XMMHUYECKHMX BEIIECTB W TEXHOJOTHUH C YYETOM
Oymymiei nmpoecCHOHATBHON ACSITETEHOCTI.

Pemenne keiic-3a1ay 1Mo TeMaM: MHUIIEBBIE MPOJIYKTHI, OCHOBBI PALMOHAIBHOTO MHUTAHMUS,
BOKHEUILIME CTPOUTENbHBIE M KOHCTPYKIMOHHBIE MAaTEpHabl, CEJIbCKOXO03UCTBEHHOE
MIPOU3BOJICTBO, KPAaCKH, CTEKJIO, KepamHKa, MaTepuaybl AJsl AJIEKTPOHUKH, HaHOMATEepHUalbl,
TEKCTWJIbHBbIC BOJIOKHA, WCTOYHUKU HSHEPTUM, OpPraHUYECKHEe W MHUHEpAJIbHbIC YJI0OpeHus,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MpernapaTsl, ObITOBas XUMHUS, MaTepuaibl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKHUX BOJIOKOH.

3amuta: [IpencraBienue pe3ynbTaTOB pelIeHUs Keiic-3a1ady B QopMe MUHHU-IOKIA/Aa
(momyckaercs UCTOIb30BaHNE rpadUIECKUX U MPE3ECHTAIMOHHBIX MAaTEPHAJIOB)

IIpomexyTouHas aTrecTanus No fucuumInne (auddepeHInpoBaHHbIN 3a4€eT)

Bcero

72
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3. YCI0OBUsSL PEAJIN3ALINN INPOI'PAMMBbI
OBHIEOBPA3OBATEJBbHOU JTUCIIUITJINHBI

3.1. TpeOoBaHusi K MHHUMAJIBHOMY MATEPHAJIbLHO-TEXHHYECKOMY
o0ecrne4eHn 10

JIist peanu3anuy MporpaMMbl JUCHMIUIUHBI JOHKHBI OBITh MPEYyCMOTPEHBI
CIIEYIOIIME CTIeHaIbHbIC TOMEIIECHUs: YIeOHbIN KaOMHET XUMHUU H/HIIN y4eOHOM
XUMHUYECKOH J1abopaTopuH.

OddexkTuBHOCTH TpemogaBaHus  0OME00pa30BaTEILHON  JUCITUTITMHBI
«XUMUS» 3aBUCUT OT HAJIMYUSI COOTBETCTBYIOIIETO MaTE€pUATIbHO-TEXHUYECKOTO
OCHAUIEHUsI. DTO OOBICHIETCA OCOOCHHOCTSIMU JTUCLUIUIMHBI, B IEPBYIO OYEPE/b,
e€ OKCIEPUMEHTAJIbHBIM XapakTEpOM, IIHPOKUM CIEKTPOM MPUMEHEHHS U
IPAKTUYECKOM  3HAYMMOCThIO. PekoMeHayeMoe  MaTrepHallbHO-TEXHUYECKOE
oOecrieyeHne KaOuMHETa XHMHM W XUMHUYECKOH J1abopaTopuH  BKJIIOYAET:
CTHECIMATU3UPOBAHHYIO MEOEIh U CUCTEMBI XPaHCHHS, TEXHUYIECKUE U DIIEKTPOHHBIE
cpeacTBa  OOyyeHHs, JIEMOHCTpPAlMOHHbIE  y4eOHO-HAIJISIIHbIE  MOcoOwus,
JIEMOHCTPAlIMOHHOE 000pYyJ0BaHUE U TPHUOOPHI, J1aA0OPATOPHO-TEXHOIOTUUECKOE
o0opy/ioBaHUE, JTAOOPATOPHYIO XUMHYECKYIO MOCYHy, MOJAEIu (0ObEMHbIE H
IJIOCKUE), HATypalbHble OOBEKTHl (KOJUICKIIMW, XHUMHUYECKHE PEaKTUBbI),

o0opyioBaHue 1a00PAHTCKOM.

Crnennanu3upoBaHHasi MebesIb M CHCTEMbl XpaHeHMs
1 | Cron naGopaTopHbIi AEMOHCTPALMOHHBIN (C 3aALIUTHBIM, XUMOCTOMKHM U TEPMOCTONKHUM
MOKPBITHEM, PAKOBUHOM, IMOJIBOJIKOM M OTBEJICHUEM BOJbl, CAHTEXHUKOM,
JIEKTPUUYECKUMH PO3ETKaMH, aBTOMaTaMH aBapUMHOTO OTKJIIOUEHHsI TOKa)
2 | Cron 1abopaToOpHBI TEMOHCTPAITMOHHBIN ¢ HAACTPOUKOHN (C 3aIIUTHBIM, XHMOCTOMKUM H
TEPMOCTOWKHUM IOKPBITHEM)
3 | Cton yueHnueckuii 1a00paTOpPHBIN, PETyIUPYEMBIH 110 BHICOTE (C 3aIIUTHBIM,
XUMOCTOMKUM M TEPMOCTOMKUM MOKPBITHEM, PAKOBUHOMN, OOPTUKOM IO HApPYKHOMY
Kparo, IO/IBOIKOM M OTBEJIEHHEM BOJIbl, U CAHTEXHUKOM)/CTOJI yUEHUYECKHIA,
perynupyemsblii o BbICOTE (MPUOOpETAaeTCsl TOIBKO MPU HAIWYUH CIIEHHUaIbHOTO
71200paTOPHOTO OCTPOBHOT'O CTOJIA) (1O KOAUYECMBY 00YUaArOUWUxXcs)
4 | Ctyn yueHHYECKU# (no Koauvecmsy ooyuarouuxcs)
Orserymurens
6 | Jocka kmaccHasi/PenbcoBasi cucTeMa ¢ KIIaCCHOW M MHTEPAKTUBHOMN JIOCKON
(mporpammHoOe obecriedeHne, MPOeKTOp, KPEIUIEHU! B KOMIUIEKTE)/MHTEPAKTUBHOM
MaHeJbIo (MpOorpaMMHOE 00eCIeYeHNEe B KOMILIEKTE)
Cron ¢ simMKaMu JJ1sl XpaHEeHUs/TyMOoil (pabouee mecmo npenodasameris)
8 | Kpecno oducHoe (pabouee mecmo npenodasamens)

ol

\]
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Jlocka npoOkoBasi/Jlocka MarHUTHO-MapKepHast

10

Cucrema (yCTpOWCTBO) JJIsI 3aTEMHEHHUS OKOH

11

[I1ka¢ BBITSHKHON MMaHOPaMHBIHI

12

[Hxad mist XxpaHeHUs: yaeOHBIX TOCOOMIA

13

Arnreuka yHuBepcaabHas JUIsl OKa3aHUsl IEPBOM MEJUIIMHCKON ITOMOIIHN

TexHnuyeckue cpeacraa

MHOropyHKIIMOHATBHOE YCTPOHCTBO/TIPUHTED

WHTepakTHBHBIN MPOrpaMMHO-aNINapaTHRIA KOMILIEKC MOOUIIBHBIN UM CTAlIMOHAPHBIN
(mporpammHoOe o0ecnieueHue, IpoeKTop, KperieHnue B koMmiuiekre)/PerapcoBas cucrema ¢
KJIACCHOW Y MHTEPAKTUBHOM JIOCKOM (ITpOrpaMMHOE 00eCIieueHuE, MPOCKTOP, KPEIICHHE
B KOMIUICKTE)/MHTEPAKTUBHOM TaHEJbI0 (ITPOrpaMMHOE 00eCIIeYeHUE B KOMILICKTE)

[lepconanbHbIi KOMIBIOTEp C Nepudepreli/HoyTOyK (JTMLIEH3MOHHOE TPOrPaMMHOE
obecrieueHne, 00pa3oBaTeIbHBI KOHTEHT M CHCTEMa 3aIUTHI OT BPEJOHOCHOM
nHpopMaIuu, NIporpaMMHoe odecrieueHue s HudpoBoii 1aboparopuu, ¢
BO3MO)KHOCTBIO OHJIAH-0IIpOca)

DJIEKTPOHHBIE CPeACTBA 00y4YeHHUs

DnexTpoHHbIe cpencTBa o0yuenus/MuTepakTuBHbIE TOCOOMS/OHIANH-KYPCHI (110
paszdenam pabouel npocpammol)

JleMoHCTpauMOHHbIE YUeOHO-HATJISIIHbIE T0CO0MS

CrnoBapu, CIpaBOYHUKH, SHIUKIIONEIUS (110 XUMUYECKUM HAYKAM)

Kommext IMOPTPCTOB BCIIMKNX XUMHUKOB

ITocoOust HArJIAMHON IKCIIO3ULIMHA

AWIN|F

[Iepuonnueckas cucrtema xumudeckux 3jeMeHToB /.M. Menneneesa

CrnenuaJn3npoBaHHas Medesib U CHCTeMbl XPAaHEHHs /ISl XUMHYECKOM JJadopaTopuu

1

JlabopaTopHbIii OCTPOBHOM CTOJ (JIByXCTOPOHHUH, C 3aLTUTHBIM, XUMOCTOMKUM U
TEPMOCTOUKUM MOKPBITHEM, HAJICTOJIEM, C ITOACBETKON U 3JIEKTPUUECKUMHU PO3ETKAMH,
II0JIBOJIKOM U OTBEJEHUEM BOJIbl, U CAHTEXHUKOM)

Ctyn n1abopaTOpHBINA, peryIupyeMBIii 110 BBICOTE

Cto1 1abopaTOPHBINA JEMOHCTPAIIMOHHBIH (C 3aIIMTHBIM, XUMOCTOUKHUM U TEPMOCTORKHM
MOKPBITHEM, PAKOBUHOM, IMOJIBOJIKOM M OTBEJICHUEM BOJbl, CAHTEXHUKOM,
ANEKTPUYECKUMU PO3E€TKaMHU, aBTOMAaTaMHU aBapUMHOTO OTKIIIOUEHUS TOKA)

Cton naGopaTopHbIid JEMOHCTPAIIMOHHBIN C HAJICTPONKOH (C 3aIIUTHBIM, XUMOCTOUKUM U
TEPMOCTOUKUM MOKPBITHEM )

Crout ¢ smMKamMu JUIsl XpaHEHUs/ TyMOo

(o3}

Kpecino oducnoe

\l

OrserymuTenb

JleMOHCTpanMoOHHOE 000pyAOBaHHMe M TPUOOPHI 1JIsi Ka0MHeTa H JIadopaTopun

Becsl anextponnbie ¢ USB-nepexoaHukom

CTOJIMK TIOIHEMHBII

IlenTpudyra nemMmoHcTpamoHHas

[IITaTuB 1EMOHCTPAIMOHHBIN

Anr[apaT AJIg TIPOBEACHUSA XUMHUYCCKUX peaKHI/Iﬁ

Arnmapar Kunna

OBIMOMETp

I'openka yHuBepcaabHas

OO |NOO U (WIN|F-

[Tpubop 11t ULTFOCTPAIIK 3aBUCUMOCTH CKOPOCTH XUMHUYECKHUX PEAKINI OT YCIOBUMN
OKpY>KaIoIlEel Cpe/ibl

Habop 1151 35ekTposan3a 1eMOHCTPalMOHHbBIN

11

[TpuGop JUIst ONBITOB MO0 XMMHUU C INEKTPHUECKUM TOKOM (J1aOOpaTOPHBIN)

12

[Tpubop /Uit OKUCIEHMSI CIUPTA HaJl MEJIHBIM KaTaJlu3aTopoM

13

HpI/I60p JJI TTIOJTYUCHU S TaJIONJOAJIKAHOB ,Z[CMOHCTpaI_[I/IOHHBII‘;I
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14

[Tpubop 1t mosTy4eHHs paCTBOPUMBIX BELIECTB B TBEPAOM BHJIE

15

YcTanoBka 17151 GUIBTPOBAHUS M1OJ] BAKYYMOM

16

[TpuGop asst onpeaeneH s cocTaBa BO3ayXa

17

Fa303HaJ'II/I3aTOp KHCJI0POJa U TOKCHUYHBIX I'a30B C I.[H(prBOfI PIHI[PIKaLIPIefI rnokasareJiei

18

[Tpubop Asst WILTFOCTPALIMK 3aKOHA COXPAHEHHs] MACChl BELIIECTB

19

VYcranoBka JJIs1 TIEPETOHKHU BEIICCTB

20

Bbapomerp-anepoun

21

HaGop a5t n3y4yeHus BOJIOPOIHON SHEPTETHKU

pH-MmeTpsl (Oononnumenvroe sapuamuenoe obopyodosarie)

JlabopaTOpHO-TEeXHOJ0rH4ecKoe 000py10BaHMe I KaOuHeTa U JIadopaTopun

[Tpubop /uist moNydeHus rajlon1I0JIKaHOB U CIOKHBIX 3(UPOB 1ab0OpPaTOPHBII

Konbonarpesarenb

DIEeKTPOIUINTKA

bans koMOuHUpOBaHHas JlabopaTopHas

Becrhl JJI ChIITYYHUX MaTCprUajIoB

[Tpubop 1uist monydeHus razoB

CrnupToBKa J1abopaTopHast

MarnuTHas Melanka

O O|INO OB WIN|F-

MuKpockor upoBoi ¢ pyKOBOJICTBOM OJIH30BATENS U TIOCOOUEM JUIsl yJaIIuXcs

=
o

HabGop 115 94ucTK ONTHKU

-
-

HabGop nocyiel 111 peakTHBOB

=
N

HaGop mocyibl ¥ IpUHAIICKHOCTEH JIsl paOOTHI ¢ MAJIBIMHU KOJIMYSCTBAMH BEIIECTB

=
w

Habop npunaanexHocTel s MOHTaXa MPOCTEUIINX TPHOOPOB MO XUMHH

[N
SN

HaGop nocy/iel 1 mpuHAUICKHOCTEH U3 PONHIeHa (MUKPOJIab0paTOpHsi)

JlabopaTopHasi XuMHYeCKasi MOCY/AA 1Jisl KAOMHETAa U J1a00paTOpuHu

KommnexT ko010 JACMOHCTPAIMOHHBIX

Habop mpobok pe3nHOBBIX

[Tepexo/1 CTEKIITHHBIN

[Ipo6upka Bropua

ITpoGupka nByXKoJIeHHas

CoeMHUTEND CTEKIITHHBIN

3a)KUM BUHTOBOM

3axxuM Mopa

OO |INOO| U (WIN|F-

[I1adr CHIUKOHOBBIN

=
o

KoMmekT cTeknssHHOM IMOCYybl HA IJ_IJ'II/I(I)aX I[eMOHCTpaI_[I/IOHHHﬁ

[
[

Jlo3upyroniee ycTporcTBO (MEXaHUYECKOE)

=
N

KommnekT uznenuii u3 kepamuku, gapopa u dassca

[EY
w

KommuiexT noxek gaphopoBbix

H
o

KoMIiekT MepHbIX K010 MaJIoro o0bema

=
(@)

KommiekT MepHbIX K0J10

[EY
»

Kommuekt MCPHBIX HUJIMHAPOB IJIACTUKOBBIX

-
\‘

Kommunext MCPHBIX HUJIMHAPOB CTCKIISIHHBIX

[EY
o

Kommrext BOPOHOK CTCKIIAHHBIX

=
O

Kommext numeTox

N
o

KoMmIiekT cTakaHOB IJIaCTUKOBBIX/CTEKIITHHBIX

N
[

KoMmnekT cTakaHOB XUMHYECKUX MCPHBIX

N
N

KoMmekT cTakaH4YNKOB JJIA B3BCIIIMBAHUA

N
w

Kommrext CTYIIOK C INIECTUKaMHU

N
S

HaGop mmareneit

N
o1

Ha6op nunmeron
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26

Ha6op uvamek Iletpu

27

TpyOka cTekssHHAs

28

DKCUKATOP

29

Yama KpUCTAJUIM3allMOHHAasA

30

Iluniiel TUTEIBHBIC

31

broperka

32

[Tpobupka

33

banka o PCAKTUBLI ITOJIMOTHIICHOBAS

34

banka 110 PCAKTUBEI CTCKIIIHHASA W3 TEMHOI'O CTCKJIA C HpHTepTOﬁ HpO6KOI>i

35

Habop CKISIHOK 1711 paCTBOPOB PEAKTHBOB

36

Ilamouka cTeknIHHAS

37

[lItatuB nst npoOUpoK

38

Kommuekt CpCACTB IJId HHI[HBHIIyEIHBHOfI 3allIUThI

39

KoMruiekT TepmoMeTpoB

40

CyH_II/I.HBHaH MaHCJIb JJId MOCYAbI

41

OunbTpoBalibHA Oymara/GuiabTpbl OyMaKHBIE (QONOIHUMENbHOE 8APUAMUBHOE
obopyodosanue)

Mopesn (00beMHBIE M INIOCKHE), HATYPAJIbHbIE 00beKThI (KOJLICKIIUU, XMMUYeCKHe
peaKTHBBI) /1Jis1 KaOUHeTa U J1a0opaTopuu

Komimrext MoJieNneH KPpUCTAJUINYCCKUX PCIICTOK

Moienp MOJICKYJITbI OeiKa

HaGop s MogenupoBanusi CTPOSHUSI HEOPTAaHUYECKUX BEIIECTB

Ha60p JAJI1 MOACIIMPOBAHUA CTPOCHUA OPIraHNYCCKUX BCIICCTB

HaGop 1 MoenupoBaHUs CTPOCHHS aTOMOB M MOJIEKYJI

Ha60p JJI1 MOACIIMPOBAHUA 3JICKTPOHHOI'O CTPOCHHA aTOMOB

KommiiekT Kosuiekumn

O[NP WINF-

KoMIniekT XuMru4ecKkux PCAaKTHBOB

OobopyaoBanue JJadOpPaHTCKOI KaOUHETa XUMHUM

Cron ¢ ssmmKaMu JJ1sl XpaHEHUs1/ TyMOOi

Kpecino oduchoe

Cton 1a00paTOpHBIA MOCYHBIN

CyI_HI/IJ'IBHaSI IMaHCJIb JJId IMOCYAbI

[xad mist xpaneHus: yueOHbIX TocoOuii

[xad 11t XpaHeHUsT XUMUYECKUX PEaKTHBOB

HIka¢ ams xpaHeHus 1a60paTOPHOM MOCYABI/IPUOOPOB

lkad BBITSKHON

OO |NO OB WIN| -

JlaGopaHTCKUii CTON

=
o

Cryn n1abopaTOpHBIM, peryIupyeMblii 110 BBICOTE

-
-

BHGKTpI/I‘lCCKI/Iﬁ AKBaIUCTUILJIATOP

[EY
N

Hlkad cymuapHbIi

[EY
w

Pe3nHOBBIE epUaTKH

H
N~

KommiekT eprieit assi MbIThsl 1a00paTOPHOI MOCY 1bI

3.2. HapopmanuoHHoe oOecneyeHne peau3auy NporpaMmmbl

Jist  peanmuzanuy  TPOTpaMMbl  TUCHUILIAHBI  OMOIMOTEUHBIN  (HOH

06p330BaTeHBHOfI opraHm3aliii AO0JIKCH HMCTb IICHYATHBIC /M QJICKTPOHHBIC

y4eOHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C HHMMH ydeOHble mocoOus (mpu
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HAJIMYMH), JOMYIICHHBIE K HMCIOJb30BAaHUIO TPH pean3aliud 00pa30BaTEIbHBIX
porpamMMm CpenHero mnpodeCcCHOHANBHOTO 00pa3oBaHUs, pealn3yeMbIX Ha 0ase
OCHOBHOTI'0 001ero 06pa3oBaHus’.

[Ipu peammzaruu TPOrpaMMbl TUCHUTLIMHBI BO3MOXXHO HCIIOJIH30BAHUE
AJICKTPOHHBIX 00pa30BaTEIIbHBIX PECYPCOB, AOIMYIICHHBIX K HMCIIOJIb30BAHUIO MPHU

peanusayu 00pa3oBaTeIbHBIX IIPOrPAMM CPEJHETO 0OLIEr0 06pa3oBaHusL’.

" Tlpukas MunuctepcTsa npoceeienus Poccuiickoii @eneparmu ot 5 Hosops 2024 1. N 769 «O6 yTBepKaeHIn
(henepaybHOTO NEepeyHs yueOHMKOB, JONMYIIEHHBIX K UCIIOJIb30BAHHIO NIPY peali3allii UMEIOIINX
TOCYAapCTBEHHYIO aKKpEANTAaUI0 00pa30BaTeNIbHBIX IPOrpaMM HA4aIbHOTO 00IIEero, OCHOBHOTO OOIIEro, CpeHEro
o01ero 06pa3oBaHus OPraHU3aIMSIMH, OCYLIECTBIISIOIIMMH 00pa30BaTEIbHYIO AEATEIBHOCTh, U YCTAHOBJICHUN
MPE/IENIFHOTO CPOKa HCTIOJIb30BAHMS UCKIIIOUEHHBIX YI€OHUKOB M pa3pabOTaHHBIX B KOMIUIEKTE C HUIMH Y4e€OHBIX
noco6uii» (B akTyanbHoi penakunm). Ccbliika Ha yKa3aHHBIH ITpuka3 aktyaiabpHa Ha 20.02.2025 .
8 TIpukas MunucTepcTBa npocseienus Poccuiickoit @eneparuu ot 18 urons 2024 1. N 499 "O6 yreepskaeHUHU
(hemepaspHOTO TIEPEUHs JIEKTPOHHBIX 00Pa30BATENBHBIX PECYPCOB, JOMYIIEHHBIX K HCIIOIB30BAHUIO TIPU
peanu3anyy IMEIOIIX rOCyJapCTBEHHYIO aKKPEAUTALNIO 00pa30BaTeIbHBIX IPOrpaMM Ha4aJbHOTO OOIIEro,
OCHOBHOTO 00IIIETO, CPETHEro 00IIero oopazoBanus» (B akTyansHON pegakiun). Cchliika Ha yKa3aHHBINA TpUKa3
aktyanpHa Ha 20.02.2025 1.
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4. KOHTPOJIb " OHLEHKA PE3YJbTATOB OCBOEHHA
OBHIEOBPA3OBATEJBbHOU JTUCIIUITJINHBI

KonTpons u oIeHKa pe3ylbTaTOB OCBOCHHUS 0O0IIe00pa30BaTEIbHON
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTAThI, HAIIPaBICHHbIE
Ha (opMHpOBaHKE OOIIKX U MPOHECCHOHANTBHBIX KOMIIETEHIIUHN TI0 pa3iesam
U TEMaM CoJiepKaHusl yueOHOTO MaTepHaia.

Oo6masi/npodeccuonanbHast Tun oueHoOYHBIX
pog Pa3znen/Tema .
KOMIIeTeHIUsl MeponpusTHil
OK 01. Beibupats cioco0bl penieHus Tema 1.1-1.7
3a/1a4 Tpo(PeCCHOHAILHON ACATEIHbHOCTH Tema 2.1, 2.2
MPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEeKCTaMm | Tema 3.1
TectupoBanue
Tema 4.1 v .
CTHBIN OIIpOC
Tema 5.1-5.4 poe
Pemenne pacu€rHbIx 3a1a4
Tema 6.1 Hab
abmroIeHe 32 X0/10M
Tema 7.1 A A
BBITIOJTHEHUS MPAKTUKO-
Tema 8.1 p .
OpPUEHTUPOBAHHBIX 3aJaHHI
OK 02. Ucnonib30BaTh COBPEMEHHBIE Tema 1.2, 1.4, P p A
IIpencraBnenue
CpelICTBa MOUCKa, aHAJIU3a U 1.6,1.7
pe3yIbTaToB
HWHTEpIpeTauy HHHOPMAIIIH, 1 Tema 2.1,2.2
MPAKTUICCKUX U
MH(GOPMAIIMOHHBIE TEXHOJIOTUH IS Tema 4.1, 4.2
. 71a00paTOPHBIX paboT
BBITIOJIHEHUS 33]1a4 MPO(eCCHOHATBHOMN Tema 5.2-5.4
IIpoBeaeHnE XMMUYECKOTO
NEeATEILHOCTH Tema 6.1
HKCIIEPUMEHTA
Tema 7.1 B p
BITIOJIHEHUE
Tema 8.1
KOHTPOJIbHBIX
OK 04. Tema 1.7 b
5 ; Tema 2.1, 2.2 pador 1o
qé(l)eKTI/IBHO B3aMMOJICHCTBOBATh U T 4-1, 4-2 pa3/IeaM HCIHTUTHHBI
paboTaTh B KOJUIEKTHBE U KOMaH/IE A, 4. OLEHKA CAMOCTOATEILHO
Tema 5.2-5.4 .
BBITIOJTHEHHBIX 3a/1aHUN
Tema 6.1 3amura pemeHus Kemnc
Tema 7.1 P .
3aja4 (¢ yuetom Oynyuieit
Tema 8.1 po¢eCCUOHAIBHON
OK 07. ConeiicTBOBaTh COXpaHEHHUIO Tema 1.7
. JESITEIILHOCTH )
OKPYKaroIle cpensl, Tema 5.1 o
Brimmonnenue 3aganuii
pecypcocOepekeHnIo, MpUMEHTh 3Hanust | Tema 8.1 s
MIPOMEKYTOUHOM
00 U3MEHEHUU KJINMaTa, IPUHIUIIBI
aTTeCcTaIluu
OepeKJIMBOro MPOU3BOCTBA, 3P (HEKTUBHO
JICIICTBOBATh B YPE3BBIYANHBIX CHTYAIIHIX
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S PEKOMEHAYEMASA JIMTEPATYPA

Jlna cmyoenmoes
AO «M3narenbctBO «lIpocBemenne» Pymzutuc I'.E., @enpaman @.I". Xumus. bazoBbiit
ypoBeHb. YueOnuk aist CI1O YueOuuku Yueouuk CIIO. Xumus. Pynsuruc I'.E., ®enpniman
O.I'. 2024

AO «M3parensctBo  «IlpocBemenue» Pagenxuit A.M. Xwumwus. ba3oBblii  ypoBeHb.
TperupoBoUHbIEC U TPOBEpPOUHBIC paboThl. YueOHoe mocooue mist CI1O [TocoOus mo nuarHocTuke
u arrecrauuu YueOnuk CI1O. Xumus. Pymsuruc I'.E., ®enpaman O.I°. 2024

I"a6puensu O.C., OctpoymoB N.I'. Xumusi: yueOHUK 7151 CTYICHTOB
po(ecCHOHATLHBIX 00Pa30BaTEIBLHBIX OPTAHU3AIHA, OCBAMBAIOIINX TPOGECCHH U
cnenuanpHocTH CIIO. — M., 2020

la6puenssu O.C., OctpoymoB W.I'. Xwummst mns mpodeccuit U crienUaIbHOCTEH
€CTeCTBEHHO-HAYyYHOro  mpodwmis:  y4eOHMK  JJii  CTYIEHTOB  IpOo(ecCHOHATbHBIX
o0pa3oBaTelbHBIX OpraHU3allHii, ocBanBaronux npodeccuu u crnenuainbaoctu CI10. — M., 2017

IMa6puensu O.C. u ap. Xumus. [IpakTukym: yue6. mocoOue i CTyICHTOB
npodecCHOHATBHBIX 00pa30BaTENFHBIX OPraHU3alNii, OCBAaMBAIOIIUX IPOPECCHH U
cnenuanpHocTu CIIO. —M., 2020

/na npenooasamens

06 ob6pazoBanuu B Poccuiickoii @eneparui. . heaep. 3aK0H OT
29.12.2012 Ne 273-®3 (B pen. Penepanbubix 3akoHOB 0T 07.05.2013 Ne 99-@3, o1 07.06.2013 Ne
120-®3, o1 02.07.2013 Ne 170-D3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Ne 148-D3, ¢ uszm.,
BHeceHHbIMU DeniepasibHbIM 3aKoHOM 0T 04.06.2014 Ne 145-03, B pen. ot
03.07.2016, c m3m. ot 19.12.2016.)
@DenepanbHbIl TOCYJapCTBEHHBIN 00pa30BaTENbHBIA CTaHAAPT CpeaHero (TOJHOTO) OO0IIero
oOpaszoBanus. YTB. [Ipukazom Muno6pHayku Poccun ot 17 mast 2012 1. Ne 413

[Tpuxa3z MunucrepctBa o6pasoBanus u Hayku P® ot 31 nexabps 2015 r. N
1578 "O BHeceHMM U3MEHEHHH B (eiepalibHbII TOCY1apCTBEHHBIN
00pa30BaTeNbHbIN CTaHAAPT CPEAHEro 0011Iero 00pa3oBaHus, YTBEPKICHHBIN
nprka3oM MuHucTepcTBa 0oOpa3zoBaHMs U Hayku Poccuiickoit ®@enepauuu ot 17 mas 2012 r.
N413"

[TpumepHass ocHOBHas oOpa3oBaTeibHas MporpaMma CpeaHero oOuerooopa3oBaHus,
o00peHHast pemieHueM (eaepalibHOTO0  Y4eOHO-METOAMYECKOTOOOBEAMHEHUS TI0  OO0IIeMy
oOpa3zoBanuto (mpotokon oT 28 utonst 2016 r. Ne 2/16-3).

PexomeHganuu 1o opraHu3ali TOJXY4EHHUS CcpegHero obmero oOpa3oBaHus B Ipejaenax

OCBOEHHUSI 00pa30oBaTeNIbHBIX MPOrpaMM CpeaHEro mpodeccHoHaIbHOro oOpa3oBaHMs Ha 0Oaze

OCHOBHOTO 0011ero oOpa3oBaHUS C YdeToM TpeOoBaHUM (enepalbHbIX T'OCYAAPCTBEHHBIX

00pa30oBaTeNbHbIX CTAaHAAPTOB M MOJy4aeMOM Mpodeccuu WM CIEeUUaIbHOCTH CpPETHETo

npodeccruoHaIbHOro 00pa3oBaHus (MUChMO JlenapraMenTa rocy1apcTBEHHOM MOJMTHKH B cepe

noAroToBkH pabounx kaapos u JI1O Munobdpuayku Poccun ot 17.03.2015 Ne 06-259).

CrnankoB u ap. Xumus 1715 mpodeccuii ¥ crnenuanbHOCTed TEXHUUECKOTO

npoduis (3JeKTpOHHOE MpuiokeHue). — M.,2017

[Nabpuensan O.C. Xumus s npenogasarens: yueono-meroauueckoe nocodue / O.C. I'abpuensn,

I'.T". JIercoBa. — M.: 2017

["abpuensn O.C. u gp. Xumusa g mnpodeccuit M crnenuanbHOCTEH
TEXHUYECKOTo Mpous (3IEKTPOHHOE MPUIIOKEHNE

27



Humepnem-pecypcol

www.alhimikov.net - O6pa3oBarenbHbI# CaiT IS IKOJIBHUKOB chem.msu.su -
DnexTpoHHas OMOIMOTEKA IO XUMUHU

www.enauki.ru — uHTepHeT-u3aHue i yuntelnei «EcTecTBeHHbIC HAYKI
1september.ru - metoguyeckas razera "[lepBoe ceHTAOps"

hvsh.ru - sxkypran «XuMus B IKOJIE»
WWW.hij.ru/ -«Xumus u ;Ku3Hb»

chemistry-chemists.com/index.html - sjnexTponHbIii *KypHan « XUMUKHA U XUMHES»

28



