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PaGouas mporpamma ydgebnoro npeamera OVYII1.07 Xumus paspaboTaHa B COOTBETCTBHH:

- (denepalbHBIM  TOCYIApPCTBEHHBIM  00pa30BaTENIbHBIM  CTAHIAPTOM  CPEIHEro
npodeccuoHambHOTO  OOpazoBanust  no  npogpeccuu  15.01.38  Onepamop-nanaduux
Memanioodpabamuvl8arouux CMaHKos, YmeepiucoeHHo2o npuxkazom Munucmepcmea npoceeweHus
Poccuiickoni @edepayuu om 15 nosops 2023 2. N 862, szapeeucmpuposannoeo ¢ Munrocme
Poccuu om 15.12.2023 N 76434,

- (¢enepasibHONM 00pa30BaTENILHOM MPOrpaMMON CpeaHero oO0mero oo6pa3oBaHus,
YTBEpKJI€HHOW mIpuKa3oM MuHucrepcTBa npocemienus Poccuiickoir @enepauun ot 18 Mas
2023 r. Ne371 (3apeructpupoBan MunuctepctBoM roctuiiuu Poccuiickoit deneparnuu 12 uromns
2023 r., peructpaunoHHbii No 74228), ¢ ”3MEHEHUSMH, BHECEHHBIMU MIPHUKAa30M MHHHCTEPCTBA
npoceetienus Poccuiickoit @enepanun ot 19 mapta 2024 1., Nel71;

- TpuUMepHOW paboueil mporpaMMbl 00IIE00pa30BaTEIbHON yYEOHON TUCIUILIMHBI

"Xumus", paccmorpeHHod Ha 3acenanuu Ilemarormueckoro cosera ®I'BOY JIIO HPIIO
(ITpotokoa Ne6/2025 ot «18» anpens 2025 roqa).
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1. OBIIASI XAPAKTEPUCTUKA PABOYEHN ITPOT'PAMMBbI
OBIHIEOBPA3OBATEJIBHOI'O YYEBHOI'O ITPEIMETA

1.1. MecTo 001I€00pa30BaATEILHOI0 Y4eOHOI0 TNpeaMeTa B CTPYKType OCHOBHOIi
00pa3oBaTeIbHON MPOrpaMMbl

O6meo6pazoBarenbHblil yaeOHblid npeaMer «OVYI1.07 Xumus» sBiasercs o0s13aTeabHON
4acThI0 0011e00pa30BaTEIHLHOIO IUKIA 00pa3oBaTeabHON mporpaMMbl B coorBeTcTBHU ¢ PI'OC
CIIO no npodeccun 15.01.38 OnepaTtop-HanaTumK METAII000padaTHIBAOIIMX CTAHKOB.

12. Heam um mniaHupyeMmMble pe3yJbTAaThbl OCBOeHHsI 001Ie00pPa30BaTEIbHOIO
y4eOHOro nmpeamera

1.2.1. ean 0011€00pa3oBaTeILHOIO MpeAMeTa

Copnepkanue mporpamMmbl 00111€00pa30BaTeIbHON JAUCIHUIUIMHBL «XHUMUS HAIPABICHO
Ha JIOCTH>KEHHUE CIIETYIOIINX IIeNIeH:

- dbopMHpPOBaHUE CUCTEMbl XMMUYECKUX 3HAHMM KaK BAXKHEWIIEH COCTaBIISIOLICH
€CTECTBEHHO-HAYYHOM KAPTHUHBI MHPA, B OCHOBE KOTOPOHM JIEKAT KIKOYEBBIC ITOHATHS,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XMMHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M MOHUMaHHE
CYILIHOCTHU JOCTYIHBIX 0000IIEHNI MUPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHUE C UCTOpUEN
UX Pa3BUTHUA U CTAHOBJICHUS;

- dbopMHUpOBaHKE W Pa3BUTHE TMPEACTABICHUN O HAy4YHBIX METOAaX TMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIUH, HEOOXOIUMBIX JIJIsi IPHOOPETCHUST YMEHUI OPHEHTHPOBATHCS
B MUPC BCHICCTB U XMMHYCCKHUX SIBJIeHI/If/'I, HMCIOIUX MCECTO B IIPUPOAC, B HpaKTI/I‘{eCKOfI u
MOBCEIHEBHOM JKU3HH,

= PasBUTHUC YMGHI/Iﬁ A CIIOCOOOB ACATCIIbHOCTH, CBsA3aHHBIX C Ha6J'IIO)ICHI/IeM u
OOBSICHEHUEM XHMHUYECKOTO DKCIIEPUMEHTA, COOJIIOACHUEM TMpPaBUil 0€30MacHOr0 OOpaIIeHHs ¢
BEII[ECTBAMH.

1.2.2. IInanupyemblie pe3yJbTaThl OCBOCHHS 0011€00pa30BaTEIbHOIO NMpeAMeTa B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO

O6mme komnereHimn (mamee — OK) wu  mpodeccHuoHanbHblEe  KOMIIETEHIMU
(mamee — TIK) ®I'OC CIIO B COOTHECEHHMH C JIMYHOCTHBIMHU, METANpPEIMETHBIMU
U TpeAMETHBIMH  pe3yinpTaTaMu  oOydeHus  0Oa3oBoro  ypoBHs (manee —  IIPO)

®I'OC COO npexncrapiieHbl B Ta0IULIE:



Ili1anupyembie pe3yabTaThl 0CBOCHUSA 00111€e00pa30BaTeIbHON JUCHUIIMHBI B co0TBeTcTBHH ¢ ®I'OC CIIO u Ha
ocHose PI'OC COO
Oco6oe 3HaueHue AUucIUIUIMHA uMeeT npu popmupoBanuu 1 pazsutuu OK u T1K.

Koa n
HaHUMeHOBaHHe
(popmupyembIX
KOMIIeTeHIM i

l'[.nalmpyeMble Pe3yJbTaThbl OCBOCHUA TUCHHUIIJINHBI

Oomue

I[ncumumﬂapnme

OK 01. BeiOupats
CIIOCOOBI pelIeHus
3amaq
npodeccHoHaIbHON
JESATeTbHOCTH
NPUMEHUTEIBHO K
Pa3IUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE Pe3yJbTAThl [JO0JKHbI OTPAkKATh B

YacTH:

TPYAOBOI'0 BOCIIMTAHUSA:

— TOTOBHOCTh K TpyaAy, OCO3HaHUE  LEHHOCTH
MacTepcTBa, Tpy10ito0ue;

— TOTOBHOCTH K aKTUBHOM JIeATSIIHFHOCTH
TEXHOJIOTHYECKOM M COLUMAIBHON HANPABIEHHOCTH,
CIIOCOOHOCTh ~ MHMIIMUPOBATh,  IUIAHHUPOBATH |
CaMOCTOATEJIbHO BBINOJIHATH TAKYIO JEATEIIbHOCTD;

— HHTEepeC K pa3nuyHbiM cdepam npodeccrHoHaTbHON

JESATEIIBHOCTH.
MertanpeamMeTHble pe3yJabTaThl J0JKHbI 0TPAKATH:
Osananenue YHHBEPCAJIbHBIMH Y4eOHBIMH

NMO3HABATEJIbHBIMM JIEHCTBUSIMH:

a) 0a30Bble JIOTUYECKHUE IeliCTBUS:

—  CaMOCTOSITENIbHO (POPMYITHPOBATH M aKTYaTHU3UPOBATH
nmpo0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE,

— YCTaHABIMBATh  CYIIECTBEHHBIM  MpU3HAK  WJIHU
OCHOBaHUs MJIi CpaBHEHHS, KIAaCCUPUKAIMU W
00001IeHN S

—  ONpenensiTh 1enu JIeSITEIbHOCTH, 3a7aBaTh
napaMeTpel 1 KPUTEPHUU UX JOCTUIKCHHA,

— BBUIBIISAITH 3aKOHOMEPHOCTM M MPOTUBOPEUYUS B
paccMaTpruBACMBbIX ABJICHUAX,

— BHOCHUTb KOPPEKTHUBBI B JIEATECIBHOCTH, OIICHUBATH
COOTBETCTBUE PE3Y/IHTATOB IEJSM, OIEHUBATH PUCKHU
HOC.HGI[CTBI/Iﬁ ACATCIIbHOCTH.

JlucuuIInHAPHBIE Pe3yJIbTaThII0KHbI OTPAXKATH:

IIP6 01. chopMHPOBAaHHOCTH MPEACTABICHUN: O XMMHUYCCKOMN
COCTaBJISIIOILIEH €CTeCTBEHHOHAYYHOW KapTHHBI MHpa, POJIU
XUMHH B TIO3HAHUM SBJICHUH NPUPOIBL, B (OPMUPOBAHUU
MBIIUICHUSI ¥ KYJAbTYPHl JIMYHOCTH, €€ (HYHKIHOHAIHLHOU
IPaMOTHOCTH, HEOOXOIMUMOW [UIsl PEIICHUS MPaKTUYECKHX
3a]1a4 U 3KOJIOTMYECKH OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

ITP6 02. BrageHue cucTeMOW XMMHMUYECKHUX 3HAHHM, KOTopas
BKJIIOYAET:  OCHOBOIIOJIATAIOLIME  TMOHATHA  (XMMHUYECKHH
DIIEMEHT, aToOM, O3JIeKTpOHHas o00oJoYka aroma, s-, p-, O-
AJIEKTPOHHBIE OpPOUTAIM aTOMOB, MOH, MOJIEKYJIa, BaJIEHTHOCTb,
AIIEKTPOOTPHULATELHOCTh, CTENEHb OKUCICHHS, XMMHUYEcKas
CBsI3b, MOJIb, MOJIIPHAsL Macca, MOJISIPHBIM 00beM, YTiaepoIHbIN
ckener, (yHKIUOHaJIbHAs TIpylna, pagukal, H30MepHs,
MU30MEPBI, TOMOJIOTUYECKUN PsA, TOMOJIOTH, YIJIEBOJOPOJBI,
KHCIIOPOJI- U a30TcofepXkalllie COeAMHEHUs, OHUOJIOrMYecKu
aKTHBHBIE BellecTBa (yIJIE€BOABI, JXHUPBI, OCJKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BE€HO,  BBICOKOMOJIEKYJISPHBIE
COEJIMHEHUS, KPUCTAIIMUECKasi pelleTKa, TUIbl XUMHUYECKUX

peakuui (OKHCTUTENTbHO-BOCCTAHOBUTEIIBHBIC, 9K30-U
SHAOTEPMUUYECKUE, pEaKIUd HWOHHOTO OOMeHa), pacTBOp,
AIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AIEKTPOIUTHYECKAS

Jucconyanus,  OKHUCIUTENb, BOCCTAHOBUTENb,  CKOPOCTb
XUMHYECKON peakIUM, XUMHUYECKOE pPaBHOBECUE), TEOPUU U
3aKOHBl (TEOpUSI XUMMYECKOIO CTPOEHHUS OpraHMYecKUX
BeuiectB  A.M. bByriepoBa, TeOpUs 3IIEKTPOJUTHUECKON




0) 0a3oBbIe HCCJIeA0BaTEIbCKHUE TeHCTBUS:

BIIQJICTh HABBIKAMHU Yy4eOHO-UCCIEAOBATEIbCKON H
MPOEKTHON JIEATEIHbHOCTH, HAaBBIKAMH pa3peIICHUS
npo0Jem;

BBISIBJISITH ~ NPUYUHHO-CIICICTBEHHBIC  CBSI3U |
aKTyaJIM3MpOBaTh 3aJlady, BBIABUTATh THUIIOTE3Y €€
pelLIeHHs], HAaXOAUTh apryMEHTBI ISl JOKa3aTeIbCTBa
CBOMX YTBEpXKICHHH, 3aaBaTh MapaMeTpbl H
KPUTEPHH PEUICHHUS;

AHATM3UPOBATH MOJYYCHHBIC B XOJI¢ PEIICHHS 33]a4H
PE3YJIbTATHI, KPUTHYCCKH OIICHUBATH 170'¢
JIOCTOBEPHOCTb, MPOrHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSX;

yYMETh TEPEHOCUTh 3HAHHS B II03HABATCIBHYIO U
NPAaKTUYECKYIO 00JIACTH KU3HEACATSIEHOCTH.

Jcconuanuu, nepuoandeckuid 3akon J1.1. MenaeneeBa, 3aKkoH
COXpPAHEHHUsI MacCChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK
XUMHH, (DAKTOJIOrMYEeCKHe CBEJIEHHS O CBOICTBaxX, COCTaBe,
MOJIyYeHUH U OE30MacCHOM HWCIIONH30BAHUH  BKHEHIIINX
HEOPraHMYECKUX M OpPraHM4YecKUX BEIIECTB B ObITY U
MPaKTUYECKOU JIEATEILHOCTH YEJIOBEKA;

ITP6 03. chopMUPOBAaHHOCTH YMEHUU BBIABIIATH XapaKTEPHBIE
MPU3HAKK U B3aUMOCBSI3b HM3YUEHHBIX TMOHSTHH, MPUMEHSTH
COOTBETCTBYIOIIME IIOHATHUS IIPU ONMCAHWU CTPOCHUSA U
CBOMCTB HEOPraHMYECKUX U OPraHWYeCKUX BEIIECTB U UX
MIPEBPAILCHUI; BBISBISATh B3aUMOCBSI3b XMMUYECKUX 3HAHUH C
MOHSATUSAMH U TIPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYUHBIX
MIPEAMETOB;

IIP6 04. chopMUPOBAHHOCTHP YMEHHH  HCIIOJIb30BaTh
HAaVMEHOBAHMS XUMHUYECKHX COEIMHEHHM MEXIyHApOJAHOTO
COI03a TEOPETUYECKOM WM NPUKIIAJIHON XMMHHU U TPUBHUAIBHBIE
HA3BaHMS BAKHEHIINUX BEIIECTB (STUJICH, alleTUJICH, INIULEPHH,
denon, GopManbIerul, YKCycHash KHACIOTa, TIIWINH, YrapHBIH
ra3, yrjIeKMCJbI ra3, aMMHUak, TalleHas W3BECTb, HEralleHas
W3BECTh, MHUTHEBAsI COJlAa M JPYIHX), COCTaBIATH (HOPMYIIBI
HEOPraHWYeCKHMX M OpPraHWYEeCKHUX BEIIECTB, YpPaBHEHHUS
XUMUYECKUX PEaKluid, OOBSICHATh UX CMBICI; MOATBEPKIAThH
XapaKTEpHbIE XUMUYECKUE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMHU IKCIIEPUMEHTAMU U 3aMHCSIMU YPaBHEHUM
XUMHUYECKUX PEAKIUH;

IIP6 05. cdhopMHPOBAHHOCTL yMEHHUH  YCTaHABIIMBAThH
MIPUHAJIE)KHOCTh M3Y4YEHHBIX HEOPraHUYECKHUX u
OpraHWYECKHUX BEIIECTB K OMPEIENICHHBIM KJIacCaM W TPyIIam
COCIMHEHUM, XapakTEepU30BaTb HUX COCTAaB W BaKHEHIINE
CBOIICTBA; OIPEIEIISITh BUJIbI XAMWUYECKHAX CBsI3ei
(koBayieHTHasi, MOHHAs, METaJUIMYecKasi, BOJOPOJHAs), THUIIBI
KPUCTAJUTMYECKUX  PEMIETOK BEIIECTB; KIIACCHU(PHUIIMPOBATH
XUMUYECKHE PEaKLUH;

I1P6 07. chpopMUpOBaHHOCTh YMEHUN MPOBOJUTH PacueThl IO
XUMHYECKUM (QopMyJiaM U YpaBHEHUSIM XUMHUYECKUX peakiuid
C UCTOJb30BaHUEM (UBNYECKUX BEIUYMH, XapaKTEPU3YIOIINX
BEUIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 00beMa




(HOpManbHBIE  YCJIOBHSI) Ta30B, KOJWUYECTBA  BEIECTBA;
HCIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJId IMPUHATUSA
pEIICHHI B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX C
BCIICCTBAMH U UX MPUMCHCHUCM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa MOUCKA,
aHamM3a u
MHTEPIIpETALNH
uHpOpMaLUU U
nH(pOpMaLIMOHHBIE
TEXHOJIOTUH JIJIS
BBITIOJTHEHUS 3a/1a4
npodeccnoHaIbHOM
JesITeIbHOCTH

qacTu:

JInyHOCTHBIE Ppe3yJabTaThl JOJKHbBI OTPaXKATh B
LHEHHOCTH HAYYHOI0 MO3HAHUS:
c(OpMHPOBAHHOCTD MHUPOBO33PEHHU,
COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HayKd UM  OOUIECTBEHHOM MPaKTHKH,
OCHOBaHHOT'O Ha Jaore KYJIbTYp,

CHOCOOCTBYIOIIETO OCO3HAHMIO CBOEr0 MecTa B
IIOJIMKYJIETYPHOM MHMPE;

COBEPUICHCTBOBAHUE S3BIKOBOM M  YMTATEIbCKOU
KYJBTYpbl KakK CpeACTBa B3aUMOJCHCTBUS MEXKIY
JIXOJIBMH U ITO3HAHMS MUDPA.

MeTtanpeaMeTHble pPe3yJabTAThl J0JIKHbI 0TPAKATH:

OBJjaneHue

YHHBepCaJbHbIMHU y4eOHBbIMH

NMO03HABATEJIbHBIMU 1eHCTBUAMM:
B) pa6ora ¢ undopmanmeii:

BJIAJC€Th HAaBBIKAMU TOJy4e€HUS HHGPOpMALMU U3
UCTOYHUKOB  PasHbIX  THUIIOB,  CaMOCTOSITEIBHO
OCYIIECTBIISITh IOMCK, AHAJINW3, CHUCTEMAaTU3aLUI0 U
UHTEpHpeTalnio WH(POpPMALUK PA3JIMYHbIX BUIOB U
dbop™m mpeacTaBIeHUS;

CO3/1aBaTh TEKCTHI B Pa3jIMUYHBIX (opMarax ¢ y4eToM
Ha3HaueHUs HMHQOpMaIMM U IEJNEeBOM ayIuTOpHH,
BbIOMpas ONTHMalbHYIO (OpMY NpEICTaBICHUS H
BU3YaIM3aliy;

OILICHUBATh JIOCTOBEPHOCTb,
uHpOpMalLlUK, €€ COOTBETCTBUE
MOpaIbHO-ITHUYECKUM HOpPMaM;

JJICTUTUMHOCTbD
IIpaBOBLIM u

BJAJCTh HABbIKAMM pPACIO3HABAHMUS U  3alUTHI
uHpopManuy, HUHPOPMALMOHHOW  0€30MacHOCTH
JUYHOCTH.

JAucouninHapHbie (MpeaAMeTHbIE) Pe3yJbTATbIA A0JLKHBI
0TpPa!kaTh:

IIP6 06. BiaseHne OCHOBHBIMM METOJaMU HAYYHOT'O TTO3HAHUS
BEIICCTB M XMUMHYECKHUX SIBICHUU (HAOIIOACHWE, M3MEpECHHE,
HKCIIEPUMEHT, MOJICTTUPOBAHHE);

I1P6 07. chopMHUpPOBaHHOCTH YMEHUN MPOBOAUTH PACUETHI 110
XUMHUYECKUM (QOopMyJaM U YpaBHEHHUSM XUMHUYECKHX peakuuit
C UCTOJBb30BaHUEM (U3NYCCKUX BEIMYHH, XapaKTCPU3YIOIINX
BEIIECTBA C KOJHMYECTBEHHOW CTOPOHBI: Macchl, oObeMa
(HOpManibHbIE ~ yCJIOBHSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIOJIb30BaTh CUCTEMHbIE XMMHUYECKUE 3HAHUS U MPUHATHUS
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYaIIUSIX, CBA3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

IIP6 08. cdopMUPOBAHHOCTH YMEHWH IUIAHUPOBATH U
BBIIIOJIHATh ~ XUMUYECKUWA  DKCHEPUMEHT  (IpeBpallleHust
OpraHWYECKUX BEIIECTB MPHU HArpEeBaHUU, MOJYYCHHE STUJICHA

U W3Yy4EHHE €ro CBOWCTB, KAUECTBCHHBIE pEAKIUU Ha
NbJETUBl, KpaxMmall, YKCYCHYI KHCIOTY; JcHaTypauus
OelIKOB TpH HarpeBaHUM, I[BETHbIE pEaKkIUU OENIKOB;

IPOBOANTh PpPEAaKIMM HOHHOTO OOMEHa, ONPENENATh Cpedy
BOJHBIX PAacTBOPOB, Ka4yeCTBEHHbIE pPEAKIMH Ha Cyibdart-,
KapOOHAT- W XJIOPUA-aHHOHBI, HA KAaTHOH aMMOHHS; pellaTh
AKCIIEpUMEHTANIbHBIE 3aaud 1o TeMaMm "Metamsl" u
"Hemetannpl") B COOTBETCTBUM C NPaBWJIAMU TEXHHUKHU
O0e3omacHOCTM  Tpu  OOpalleHMM C  BeIlecTBaMH U
1abopaTOPHBIM  O0OpPYZOBAaHUEM; TPEJACTABIATh PE3yIbTaThI
XUMHUYECKOTO DJKCIIepUMEHTa B (opme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIHH u (GOPMYITHPOBATH BHIBOJBI Ha
OCHOBE 3THX PE3YJIbTaTOB;

IIP6 09. chopMHUPOBAHHOCTH yMEHHUS  aHAIM3UPOBATH
XUMHYECKYI0  HH(QOpPMAIMIO, TMOJIydaeMyl0 M3  pa3HBIX
HMCTOYHHMKOB (CpelICTB MaccoBOM mH(pOpMaIiuu, ceth MaTEpHET

U IpyTHE).




OK 04. DddexTruBHO

JInyHOCTHBIE pe3yJabTaThl JOJKHBI OTPAaXKATH B

JAucuuniuHapHbie (MpeaMeTHbIE) Pe3yJbTaTbld I0JKHbBI

B3aMMO/ICVICTBOBATh U | YACTH: OTpaXaTh:
paboraTh B rPaKIAHCKOr0 BOCIIMTAHUSA: IIP6 08. cdopMupOBaHHOCTH YMEHUHl IUIAHUPOBATh U
KOJUICKTHUBC U — TOTOBHOCTbL BE€CTH COBMCCTHYK JCATCIBHOCTH B | BBIIOJHATD XUMHYECKUN SKCIICPUMCHT (HpeBpaH_[eHI/Iﬂ
KOMaHze WHTEpecax rpakJaHCKOTO O0IIeCTBa; OpraHM4YeCKUX BCIICCTB IIPU HArpC€BaHMWM, IMOJYYCHHE JTHUIICHA
— yMe€EHHUE B3aHMOﬂCﬁCTBOBaTB C conuagbHbiMU | ©  H3YUCHHC CIO CBOﬁCTB, KauCCTBCHHBIC PpCAKIIUKW Ha
WHCTUTYTAMH B COOTBETCTBUM C HMX (QYHKUUSAMH U | AIBJETUABI, KpaXxMall, YKCYCHYIO KHCJIOTY, J€HaTypanus
HA3HAUYCHUEM. OCTKOB MpW  HArpeBaHWM, I[IBETHBIE pPEAKIMH  OEIKOB;
MeTanpeaMeTHble pe3yJbTaThbl J0JLKHBI OTPAKATD: IPOBOAUTL PEaKUMU HMOHHOIO OOMEHa, ONpPENENATh Cpemy
OBjaieHHe YHMBEPCAJbLHBIMM KOMMYHMKATHBHBIMH | BOIHBIX PacTBOPOB, Ka4CCTBCHHBIC PCAKIMH Ha cyabdar-,
neHCTBUSIMU: KapOoOHAT- U XJIOPUJ-aHHOHBI, HA KATHOH aMMOHHS;, pellaTh
6) COBMECTHAA JeATeJIbHOCTD. OKCIICPUMCHTAJIBHBIC  3aJa4d [0 TEMaM "Merannel" u
—  OHUMATH " HCIIONIB30BATE IPEUMYIIECCTBA "Hemetannpl") B COOTBETCTBHUM C MPaBHJIAMU TEXHHUKHU
KOMAaH/IHOH U MHIMBHMIyalbHOM paboThL; Oe3omacHOCTH  TNpH  OOpalmieHMH ¢  BEIIECTBAMH U
— [pPUHMMATh L[EIM  COBMECTHOH  JeSTEIBHOCTH, 1abopaTopHbIM 000pyAOBaHUEM; TMPEACTABIATh PE3YIbTaTh
OpraHM30BBIBATH M KOOPAMHHUPOBATH IEHCTBHS 10 e¢ | XUMUIECKOTO DKCIEPUMEHTA B dbopme 3amucu ypaBHEHUU
JOCTHKEHHIO: COCTABIISITE 1aH neiicTBuit, | COOTBETCTBYIOIMX peakuuii U GOpMyIUPOBATH BBIBOABI HA
pacrpenensiTh poid C yY4eTOM MHEHHH ydacTHUKOB | OCHOBC STHX PE3YILTATOR.
00CYyXJaTh pe3ylbTaThl COBMECTHOM PabOoTHI.
OBJageHue YHMBEPCAJIbHbIMU PeryIsiTUBHBIMHU
ACCTBUAMU:
r) NpUHATHE ceOsl M IPYTruX JIoei:
— IPUHUMATHh MOTHBBI U APTYMEHTHI IPYTUX JIFOACH IIpU
aH”aJn3€ pe3yJIbTaTOB AEATEIBHOCTH;
— TMpU3HABaTh CBOE MpPaBO W MPABO JAPYrUX JIOJEH Ha
OIINOKH;
— pa3BHBaTh CIHOCOOHOCTh TOHHMAaTh MHUP C TO3HUITUH
JPYroro 4ejaoBeEKa.
OK 07. JIMYHOCTHBIE Ppe3yJbTaThl AOJKHBI OTpaxarh B | ucuumimHapHble (MpeAMeTHbIE) pPe3yJabTAThIM 10JLKHBI
ConelicTBOBaThH JacTu: OTPakKaTh:
COXpPaHEHUIO 3KO0JIOIM4Y€CKOro BOCIIUTAHUA: IIP6 01.chopMHUPOBAHHOCTh TMPEACTABICHUI:0 XUMHUYECKOU
OKPYKaKoLIEN Cpebl, | — c(hopMUPOBAHHOCTH 3KOJIOTUYECKOM KYJIbTYpPHI, COCTaBIISIIOIIECA €CTECTBEHHOHAYYHOW KAapTHUHBI MHUpPa, POJIU
pecypcocOepexreHuIo, [OHMMAaHHWE BIMAHUSA COLHUAIBHO-)KOHOMHUYECKHX | XMMUU B TIO3HAHWUHU SABICHUHA NPUPOABI, B (OPMHUPOBAHUHU

MIPUMEHSATH 3HAHUS 00

IIPOLIECCOB HA COCTOSIHUE IPUPOAHOU U COLUAIBHOMN

MBIIUIEHUSI U KYJIbTYpbl JMYHOCTH, €€ (YHKIMOHAIbHON

M3MCHCHUH KIIMMATa, cpenpl, OCO3HaHUE r700albHOr0  XapakTepa | [PaMOTHOCTH, HEOOXOAMMOM I pelleHHs NPaKTUYecKHX
MIPUHIIMIIBI HKOJIOTHYECKUX MPOOIIeM; 3a/a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY
OepexITMBOTO — IUIAaHUPOBAaHWE M  OCYIIECTBJEHHE JelCTBHMI B | 3A0POBBIO U IPUPOIHON CPEAL;




MPOU3BOCTBA, OKpyXkarwitiei cpene Ha ocHoBe 3HaHums 1ened | [IP6 10.chopmupoBaHHOCT yMEHUH COOMIOIATH IpaBHIIA
3¢ heKTHBHO YCTOMUYMBOTO Pa3BUTHS YEIIOBEUECTBA; OKOJIOTMYECKH IIeJIECOO00Pa3HOr0 TIOBEIEHUS B OBITY U
JIEHCTBOBAThH B — AKTHBHOC HCHOpUITHEC JICNCTBHH, MPUHOCIIINX BpEn pr,HOBOﬁ ACATCIIBHOCTH B LEIAX COXPAaHCHUS CBOCTO 310POBbs
YpE3BbIYANHBIX OKpYXKaroIlIel cpeje; U OKpYXaloled INPUPOJHOW CpEelbl; Y4YUTBIBATH OIACHOCTH
CUTyalusxX — yMeHHue IIPOTHO3UPOBATh H€6J'IaFOHpI/I$ITHBI€ BOSﬂCﬁCTBHH Ha XWBBIC OPraHU3Mbl OIPCIACICHHBIX BEIICCTB,
SKOJIOTMYECKUE MOCJIEACTBHSA  IPEANPHHMMAEMBbIX | IOHUMAs —CMBICI — TIOKa3aTesis MpPEeAeibHOW  JIOIMYyCTUMON
JICUCTBUIA, MPEIOTBPAILATH UX. KOHIICHTpAaIH.
MeTtanpeamMeTHblie pe3yabTaThl J0JKHbI OTPAXKATh:
OBJageHue YHUBEPCAJIbHbIMHU Y4eOHbIMU
NMO3HABATEJIbHBIMU /1eHCTBUAMM:
B) pabora ¢ ungopmanmei:
— HWCHOJB30BAaTh  CpeACcTBa  HMH(POPMAIMOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJIOTHH B  pEHICHUHU
KOTHUTUBHBIX, KOMMYHUKaTHUBHBIX u
OpraHM3alMOHHBIX 3a1a4 c coOroieHEM
TpeOOBaHUI JPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI,  PECypCOCOEPEKEeHMs,  NPABOBBIX U
3TUYECKUX HOPM, HOPM nH(OPMALIMOHHOU
0€30MacCHOCTH.
IIK1.1. Osananenue YHHBEpPCAJbHBIMHU yueonsivu | ITP6 10.chhopmMupoBaHHOCTh YMEHUH COOIOIATh TPaBUIa
OcyuiecTBisATh NMO3HABATEJIbHBIMU 1€HCTBUAMM: HKOJIOTMUYECKHU 1EIeCO00Pa3HOro MOBEACHUS B OBITY U
MOATOTOBKY, a) 0a3oBble JIOTHYECKHE NeHCTBHSA: TPYZIOBOM AESTENBHOCTHU B LIENISAX COXPAHEHUSI CBOETO 3/10POBbS
HallaKy U | — CcaMOCTOATENBbHO (POPMYIMPOBATEH M aKTYAM3HUPOBATh | M OKPYKAIOLIEN IPUPOTHOM CPEJIBI; YUUTHIBATH OMACHOCTD
o0cTy’)KMBaHHE npo0JsieMy, paccMaTpuBaTh €€ BCECTOPOHHE; BO3JICUCTBUS Ha )KMBbIE OPTaHU3MBbI ONPEECIICHHBIX BEIIECTB,

pabouero mMecrta st
paboThl HA TOKAPHBIX
CTaHKaX

— YCTaHaBJIMBAaTh
OCHOBAHHUSA IS
00001IeHHS;

—  ONpenemnsiTh (SN0 JIeSITEIbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIKXCHHUA,

— BBUIBISAITH 3aKOHOMEPHOCTM M MPOTUBOPEUYHUS B
paccMaTpUBAEMBIX SIBJICHUSX;

— BHOCHUTH KOppeKTI/IBBI B JCATCIIBHOCTh, OLCHHUBATH
COOTBCTCTBHUC peSYJ'II)TaTOB eiasaM, OIICHUBATH pI/ICKI/I
HOCJ’IGI[CTBI/Iﬁ ACATCIIBHOCTH.

0) 0a3oBbIe HCCIeN0BaTEIbCKUE TeHCTBHSI:

— BJIAaACTh HAaBBIKAMHA y‘IGGHO-HCCHGIIOBaTGHBCKOﬁ nu
HpOGKTHOfI ACATCIIbHOCTH, HaBbIKaMH pa3pemeHH51

CYLIECTBEHHBI  NPU3HAK  WJIHU
CpPaBHEHHMsI, KIAaCCUPUKALUU U

3a/1aBaTh

MMOHUMasl CMBICTT TOKA3aTeJIs MPEIECTbHON TOIMYCTUMOMN
KOHIIEHTPALMH.




npo0Jem;

— BBIABJIIATH MNPUYUHHO-CIICACTBCHHBIC CBs3H1 u
AKTYAJIM3UPOBATh 3a/ladyy, BbIIABUT'ATb THUIIOTC3Yy €€
pelLIeHHs], HaXOAUTh apryMEHTHI Il JOKa3aTeIbCTBa
CBOMX YTBEpXKICHMM, 3anaBaTb IapaMeTpel U
KPUTEPHH PEUICHUS;

— AHaJIM3UpOBaTh MHOJYUCHHBIC B XO0A€ PCIICHUA 3aJa4n

pe3yJIbTaThl, KPUTUYECKH OLICHHUBATh 150.
JIOCTOBEPHOCTD, IPOrHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIOBUSX;

YMCTH IICPCHOCUTDH 3HAHUS B [IO3HABATCIIbHYIO U
IMPAKTUYCCKYIO obnactu KHN3HCOACATCIIbHOCTH.




2. CTPYKTYPA U COAEP KAHUE OBHIEOBPA30OBATEJIBHOI'O IPEAMETA

2.1. O0beM TMCUMILIMHBI M BUbI Y4e0HO# padoThI
Bun yueoHoil paGoThl O6bem B yacax
O0BeM 00pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOI0 NpeaAMeTa 44
OcHOBHOE coep:KaHne 33
6 m.u.
meopemuueckoe o0yyeHue 27
NPAKMuYecKue 3aHsmust 6
IIpodeccnonaabHO OPHEHTHPOBAHHOE coO/lep:KaHue (coaep:KaHue 9
NMPUKJIATHOT0 MOAYJIfA)
6 m.u.
meopemuyeckoe o0yyeHue 1
nPAKMuYecKue 3aHsmus. 8

NupuBuayanbHblii npoekT(na/Her)**

KoucyabTamuu (ecjiu NpeaycMoTpeHbI)

CamocrosiTesibHasi padoTa (ec/Iu NMpegycMOTpeHa)

Ipome:xkyTouHasi arrectanusi (1udgepeHIHPOBAHHBIN 3a4€T) 2
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2.2.  Temarnueckmii mian u cogepxanue npeavera OYIL. 07 Xumus

O0bem | @opMupyem
HaumeHoBaHue CopepxaHue yyebHoro Matepuana (OCHOBHOE U NPOECCHOHANLHO-OPUEHTUPOBAHHOER), | YACOB ple
pa3fienos U Tem nabopatopHbie U NPAKTUYECKUE 3aHATUSA, NPUKNAZLHON MOAYNb KOMIIETCHIH
"
1 2 3 4
OcHoBHOe copepxaHue 44
Pa3zpen 1. OcHoBbI CTpOEHUA BelwecTBa 7
Tema 1.1. OcHoBHOE copepxaHue 3
CrpoeHwue atomoB
XUMUYECKUX TeopeTuyeckoe obyyeHue 2
3N1EMEHTOB U 1. CoBpemenHasi MojeJib aTOMA.
npupoaa CHUMBOJIMYECKHUH A3bIK XUMUU. XUMUYECKUHN 3JIEMEHT. DJIEKTPOHHAS OK 01, OK
XUMUYECKOW koH(purypanus aroma. Kiaccudukarus XUMHYIECKUX JIEMEHTOB (S-, p-, d- 1 02, OK 03,
CBA3N 5JIEMEHTHI). OK 04, OK 07
2. BajneHTHOCTB. DJIEKTPOOTPULATEIbHOCTb. BUIbI XUMHYeCKOIi CBSA3M.
Bunpl xumudeckoit cBsi3U (KOBaJIEHTHAs!, MOHHAsL, METAJNINYEeCKasi, BOJOPO/IHAs) U
CIocoObI €€ 00pa30BaHUA. 1
[TpakTrueckoe 3anstue Ne 1 1| OK0L, OK
[IpakTUKyM 10 U3yYEHUIO CTPOCHHUSI AIEKTPOHHBIX (POPMYJT aTOMOB XUMHUYECKHUX 0?5040[(0 ?(307
SJIEMEHTOB B COOTBETCTBHH C MOJIOXKeHHEM uX B [leproanueckoit cucreme. :
OcHoBHOe coaepxaHue 3
OK 01, OK
[TpakTuyeckoe 3anarue Ne 2 1 02, OK 03,

23



Tema 1.2. W3yuenue moenupoBanus nmoctpoenus [lepuoanueckoit TabIUIIbl XUMUYECKUX OK 04, OK 07
Mepnoanyeckuit  [PIICMEHTOB
3aKoH 1 Tabnuua
[.W. Menpeneesa
TeopeTuyeckoe obyyeHue
1. 3nauenne u oco6ennocru Mepuoanyeckoro 3akona JI.M.Menneneena. OK 01, OK
3nemeHTa B [lepuogiyeckoii cucteme. MMpoBo33peHyeckoe 1 Hay4Hoe 3HayeHue llepuoguyeckoro 02, OK 03,
3akoHa [1.11. Mengeneesa. Mporxo3sl [J.11. Mengeneesa. OTKpbITUE HOBBIX XMMUYECKUX 3NEMEHTOB. OK 04, OK 07
PelweHne npakTMKO-OpUeHTUPOBAHHbIX TEOPETUYECKHUX 3afiaHMil HA XapPaKTEPU3aLMI0 XUMUYECKMX
anemeHToB «MeTannnyeckue / HemeTanaMyeckue CBOMCTBA, INEKTPOOTPULATENbHOCTb XUMUYECKNX
3/1EMEHTOB B COOTBETCTBUM C UX INEKTPOHHbIM CTPOEHUEM U NONOKEHUEM B NEPUOLNYECKON CUCTEME
XuMnyeckux anementos [.1. MeHpeneesa»
KoHTponbHas KonTposbnas pabora Ne 1 OK 01, OK
pabota no «[Ipeamer xumus, ee 0COOEHHOCTH U 3HAYECHUS». 02, OK 03,
Pazneny 1. OK 04, OK 07
OCHOBBI CTPOEHUS
BEILIECTBA
Pa3zpen 2. Xumuueckune peakuuu
Tema 2.1. Tunel | OcHOBHOE copepxaHme
XUMUYECKNX
peakumit TeopeTnyeckoe obyyeHue
1. Knaccupukanus ¥ THIBI XMMHYECKHX PeaKIMii HeOpraHu4ecKux OK 01,
BelleCTB. OK 02,
Knaccugukaius 1 TUITbI XUMUYECKUX PEAKLUi ¢ y4acTHEM HEOPraHMUECKUX OK (3,
BentecTB. CoCTaBlieHHE YPAaBHEHHI COCIMHEHUS, Pa3JIOKEHUS, 3aMEIICHNS, g;lf 8‘71

06M€Ha, T.4. pCaKuu ropCHUsl, OKUCJICHUA-BOCCTAHOBJICHU .

24




2. OKHCIHTEILHO-BOCCTAHOBHUTEIbHBIE PC€aAKIINA.
ypaBHeHI/IH OKHCJICHHA-BOCCTaHOBJICHUS. CTeneHb OKkuciaeHUs. OKUCIUTENb 1

BoccTaHOBHTENb. COCTaBJIEHNE M YPABHUBAHUE OKMCIIUTEIBHO- 1 OK 01,
BOCCTaHOBUTEIBHBIX PEAKIHil METOJIOM SIEKTPOHHOIO GanaHca. OK 02,
OKMCIIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUH B IIPUPOJIE, B POU3BOICTBEHHBIX OK 03,
IPOLECCAX M KM3HEASATENBHOCTH OPraHU3MOB. OK 04,
OK 07
[TpakTuyeckoe 3anstue Ne 3 1
OK 01, OK
02, OK 03,
PacueThl 0 ypaBHEHHMSAM XUMHYECKHX PEAKIMH ¢ MCTIOIb30BaHUEM MacChl, 00beMa OK 04, OK 07

ra30B, KOJIMYCCTBA BCIICCTBA.

Tema 2.2. OcHoBHOe copepiaHue 1 OK 01,
IneKTponUTUYECKa OK 02,
a puccouymnaumna u | Ipaktuueckoe 3anstue Ne 4 1 OK 03,
MOHHBI 0OMEH OK 04,

HccnenoBanue TUIOB, MPU3HAKOB XUMUUECKHX PEAKIUI M ONIPE/ICTICHUE CPEIIbI OK 07

BOJHLBIX paCTBOpPOB
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KoHTponbHas

pabota o KontpoabHas padora Ne 2
Pasneny 2. «CTpoeHue BEeLECTBA U XUMHUUECKHUE PEAKIIUN».
XUMHUYECKHE OK 01,
peaxkiuu OK 02,
OK 03,
OK 04,
OK 07
Paspen 3. CTpoeHue n cBOWCTBa HEOPraHUYECKMX BELECTB
Tema 3.1. OcHoBHOE coaepxaHue
Knaccudukauums,
HoMeHKnatypa u | TeopeTtuyeckoe obyyeHue
CTpoeHMe 1. Knaccudukanus HeOPraHH4ecKHX BellecTB. OK 01, OK
HEOpPraHMYeCcKmX [Ipeamer Heopranuyeckoil xumun. Kiaccuukanys HeopraHUIecKHX BEIECTB. 02, OK 03,
BelecTs IIpocteie u cnoxHble BeniecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BELLIECTB OK 04, OK 07
(OKCHIBI, THIPOKCHUIBI, KUCIIOTHI, COJIM). B3anMOCBs3b HEOPraHU4YECKUX
BEIIECTB. ArperatHble COCTOSHUS BemecTB. Kpucramimueckue u aMmopgHbie
BEIIIECTBA.
OK 01, OK
02, OK 03,
2. Tumnbl KPUCTAJIMYECKUX PelIETOK. OK 04, OK 07
Tunsl KpUCTAJUTMUECKUX PELIETOK (aTOMHAas, MOJIEKYJIIpHasi, HOHHaS,
MeTajuIn4yecKas). 3aBUCUMOCTb XUMUYECKOI aKTUBHOCTH BELIECTB OT BUA
XUMHUYECKOH CBSA3U U THIA KPUCTALINYECKON pemeTku. [[pruanHbl
MHOTr000pa3usi BEeLEeCTB.
IIpodeccnoHabHO-OPUEHTUPOBAHHOE COIEPKAHME 8112 8%
)

IIpakTnueckoe 3anstue Ne 5
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OK 03,

«[IpakTuKyM U3y4eHHUs] HEOPIraHUUYECKUX BEILECTB PA3IUYHbIX KJIACCOB IO UX OK 04,
Kiaccu(hUKaluU, HOMEHKIIAType U XUMHUYECKUM (hopMyram, B Iporiecce ux OK 07
WU3Y4YCHHs B TCXHUYECKOW JJOKYMEHTAlUH, I[P KOMIIJICKTOBAHUH YEPTEIKEN U I1K.3.1
KOHTPOJIE KauecTBa MOCJe MEXaHUYECKOH U ciecapHOi 00paboTKM».
Tema 3.2. dusuko- OK 01, OK
XMMUYECKHe OcHoBHOe cofiepxaHue 02, OK 03,
CBOWCTBA OK 04, OK
HeopraHuyeckux | TeopeTuyeckoe obyyeHue 07,
Belecrs 1. O6mme puznyeckne 1 XMMHUYECKHE CBOCTBA METAJJIOB U HEMETAJLIIOB. [K.3.1
Mertannsl. Hemeramnsl. O0uue gpusndeckie 1 XMMUUYECKHE CBOMCTBA METAIJIOB U
HemeTaioB. CriocoOb! nmosyuyeHus. 3HaueHHe MEeTalIoB U HEMETAJIJIOB B
OKpYy:Karolel cpefe. 3HaueHHe METaJlJIOB U HEMETAJIJIOB B POU3BOICTBEHHOMN
yenoBeka. Kopposust MeTasioB: BUJIbl KOPPO3HHU, CIIOCOOBI 3aIIUTHI METAJIOB OT
koppo3uu. Tunuunsie cBoiictBa HemerawioB [V-VII rpynn. Knaccuduxanus u
HOMEHKJIaTypa COeqUHEHU I HeMeTanioB. KpyroBopoT OGHOTeHHBIX 3JIEMEHTOB B
pUpoe. XMMHUUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEILIECTB
(OKCUAOB, TUAPOKCUAOB, KUCIIOT, COJIEN).
IIpoeccnoHaILHO-OPHEHTHPOBAHHOE COAEPKAHHE
[Tpaktryeckoe 3anstre Ne 6
«CocraBieHUe ypaBHEHUH XMMHUYECKHUX PEAKLUI C y4aCTUEM NIPOCTHIX U CIOKHBIX OK 01,
HEOPraHUYECKHUX BEIIECTBY. OK 02,
OK 03,
OK 04,
OK 07,
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ITK.3.1

IIpodeccrnoHaILHO-OPHEHTUPOBAHHOE CO/IEP:KAHNE OK 01,
[IpakTrueckoe 3ansTue Ne 7 OK 02,
OK 03,
«Pemnienne TeopeTHUECKUX 3aJaHUI Ha CBOMCTBA, COCTAB, MOJTydeHUE 1 0e30MacHoe OK 04,
MCII0JIb30BaHNE BAXKHEUIINX HEOPraHUUYECKHUX BEIIECTB JUIsl U OBITOBOM OK 07,
EeATEIbHOCTH YEIOBEKA» [1K.3.1
Tema 3.3.
Npentudukauma | OcHoBHOE copepxanue 1
HEOpraHN4ecKnx OK 04,
BeWecTs [TpakTaeckoe 3ausTue Ne 8 1 OK 07
«[IpakTUKyM MO U3YYCHUIO HICHTU(DUKAIIUN HEOPTAHUIECKUX BEIIECTB C OK 01,
HCIOJIb30BaHUEM HX (PU3UKO-XUMUYECKUX CBOMCTB, XapaKTEPHBIX KAYECTBEHHBIX OK 02,
peaKIuii». OK 03,
Paspen 4. CrpoeHue n cBOICTBa OpraHMYeCKUX BelecTs 12

OcHoBHOe coaepxaHue

Teopetnyeckoe obyyenue
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Tema 4.1.
Knaccudukauus,
CTpOeHHUe U
HOMEHKNaTypa
OpraHu4ecKux
BEWWECTB

1. OcHoBHbIE M0J10:KEHUS TEOPUU XMMHYECKOT0 CTPOEHHS OPraHu4YecKux
coenuHenuii A.M.byt.iepoBa.

[TosiBieHue U pa3BUTHE OPTAaHUYECKOM XMUMHH KaK HayKd. XMMHYECKOEe CTPOCHUE
KakK MOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX BaJCHTHOCTH.
OcHOBHBIE MOJOXKEHHUS TEOPUU XMMHUECKOTO CTPOCHHS OPraHUYEeCKUX
coeauHennit A.M. bytiiepoBa. YriepoaHblil CKEJIET OpraHUYeCKON MOJIEKYJIbI.

2. dynkunuoHadbHas rpynna. Pagukan. Knacecudukanus oprannyeckux
COeMHEHHUIA.
[lonsTue o pyHkuuoHanpHOU rpymme. Pagukan. [IpuHiuns! kiaccuduxaun
OpPraHUYECKUX COEAUHEHUN. MexyHapoJHas HOMEHKJIaTypa U IPUHLUIIBI
HOMEHKJIATypbl OpraHndeckux coennHeHuil. [lonstue 06 azorconepkaimx
COeIMHEHUSX, ONOJIOTMUECKU aKTUBHBIX BelllecTBax (YriaeBojax, )Kupax, 0eiakax),
BBICOKOMOJIEKYIIIPHBIX COEIMHEHUSIX (MOHOMED, IOJIMMEp, CTPYKTYPHOE 3BEHO).

[TpakTryeckoe 3anstre Ne 9

«I/IsyquHe HOMCHKIJIATYpPbl OPpTaHUYCCKUX COGI[I/IHeHI/Iﬁ OTACIBHBIX KJIACCOB»

OK 01,
OK 02,
OK 03,
OK 04,
OK 07

OK 01,
OK 02,
OK 03,
OK 04,
OK 07

OK 01,
OK 02,
OK 03,
OK 04,
OK 07

OcHoBHOE cofiepaHue

TeopeTuyeckoe obyyeHue
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Tema 4.2.
CBoicTBa
OpraHuyecKmnx
COeaUHEHU N

1. Hpe}leﬂbl—[ble, HENPEIACJIbHbIE U APDOMATUHYIECCKUE YITI€BOAOPOALL
Ou3uKo-XUMHYECKME  CBOWCTBA  OPraHMYeckWX COEJMHEHWt OTAENbHbIX KNaccoB  (0cobeHHOCTM
KNacCU@MKALMM 1 HOMEHKNATYPbI BHYTPU KNACCa; TOMONOrMYecKuit pag 1 obwas dopmyna; u3omepus;
(hu3nyeckue CBOMCTBA; XMMUYECKUE CBOVCTBA; CNOCODHI NONYYEHUA):

— NpefensHble YrAeBOAOPOALl (ankaHbl M LMKNOANKAHbI). TOpeHMe MeTaHa Kak OfMH U3 OCHOBHbIX

UCTOYHWUKOB TE€NNA B NMPOMBIWNEHHOCTH W 6bITy. CBoiicTBa MPUPOAHLIX YrN€BOJOPOA0B, Hax0OXAEHHE B
NPUPOAE U NPUMEHEHWUE aNTKAHOB;

— HEnpefenbHble (aJ'IKEHbI, dJIKUHbI Y aJ'IKaﬂ,VIEHbI) W apoMaTUHECKKUE YrNeBOAOPOabI. rOPEHME dlUeTneHa
KaK UCTOYHWUK BbICOKOTEMNEPATYPHOTO NNamMeHn AN CBAPKKU U pE3KU METAN0B

OK 01, OK
02, OK 03,
OK 04, OK 07

2. Kuciopoacoaep:kaiiue v a30TCOAepPKaIIMe COeTHHEHUS
- KMCNOPOLCOAEPHALLME COBLMHEHUA (CUpTbI U heHonbl, KAPOOHOBbIE KUCAOTb M 3P, aNbAETHAL U
KETOHbI, XV pbl, yrAeBofbl). [IpaKTHYeCKoe NPUMEHEHNE ITUAEHTIMKONS, FnLEPHHa, heHona. TpumMeHerKe

dopManbernna, aueTanbernpa, YKCYCHoi Kucnotel. Mbina kak comu BbICWMX KApOOHOBLIX KMCOT.
Molowue cBOCTBA MbiNa

- 230TCOflepKalLLMe CORAMHERUA (aMUHBI U aMUHOKUCAOTL, Benku). BoicokoMOneKyNAPHbIE COBAUHEHHSA
(cuHTETHYECKME 1 BUONOTMYECKM-aKTMBHIE). MOHOMEp, NoNMMEp, CTPYKTYPHOE 3BeHO. MonuMepu3alma
3TUNEHA KaK OCHOBHOE HanpaB/ieHe ero UCNoNb30BaHMA.

[eHeTMYeCKan CBA3b MEXAY KNAcCaMu OpraHyeckiux coeuHeHmit

OK 01, OK
02, OK 03,
OK 04, OK 07

HpO(l)eCCI/IOHaJILHO-OpHeHTI/IPOBaHHOB CoaepkaHue

[Tpaktryeckoe 3amanue Ne 10
«[IpakTUKyM IO N3YYEHHIO CBOMCTB OTJCIBHBIX KJIACCOB XUMUUECKHX U
MPUPOIHBIX YIIIEBOJOPOIOBY

OK 01, OK
02, OK 03,
OK 04, OK
07, TIK.3.1
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Tema 4.3. OcHoBHOE coaepxaHue
NpeHTudukayma
OpraHuyYecKux TeopeTuyeckoe obyyeHue
BEIECTB, X 1. Buoopranuueckue COeIUHEHUs, UX IPUMEHEHHUE , U POJIb B OHOJIOTUHU U
3HayeHue U XUMUH.
MPUMEHEHNE B BuoopraHuyeckye coefuHeHus. MpuMeHeHme u Guonoruyeckas ponb yraeeonos. OKMCIEHHE Yrnesoa0s OK 01,
E;‘;ﬁ:g;‘n”cmewon ~ UCTOYHMK SHEPrUM XuBbIX OpraHu3mos. 00nacTi npumMeHeHns amuHokucnot, Mpespaulerms Genkos 8§ 8§
eATeNbHOCTH MUK B OpraKHaMe. Buonoruyeckue QyHKIMMH vﬁem(oa. Buonornyeckue QyHkumu kupos. Pomb OK 0 4:
HeNoBeKa OpraHi4eckoit XiMiH B peiedni npodaem MuiLesoit GesonacHocT OK 07
Ponb OpraHHyecKoi XuMHM B pelieHind npobnem JHepreTHYecKoi 6e30nacHOCTH, B PA3BHTHN MEQULMHb,
CO3A3HHH HOBBIX MATEPMAN0B, HOBbIX WCTOYHMKOB 3HEPruM (anbTepHATMBHLIE MCTOUHWKH IHEPrHM).
OnacHocTb BO3LEMCTBMA HA JMBLIE OpraHM3Mbl ODraHMYECKHX BEWECTB OTAENbHBIX KNACCOB
(yrnesopopoge, CNMpTL, (GEHONbl, XNOPOPraHWYECKME NPOM3BOLHBE, aNberufsl W [Op.), CMbICH
NOKA33TENA NPELLNLHO LONYCTHMON KOHLEHTDALMM
IMpodeccoHATLHO-OPHEHTHPOBAHHOE COAEPIKAHHUE
[IpakTrueckoe 3ansitue Ne 11
«IIpaKTUKyM 1O U3YYCHHIO U PEHICHHIO SKCIIEPUMEHTAIBHBIX 33124 Ha
UICHTU(QUKAIIMIO OPTraHMYECKUX COCMHCHU I OTACIBHBIX KIIACCOBY OK 01, OK
02, OK 03,
OK 04, OK
07,
11K.3.1
Konrtponbhas | KontpoabHasi padora Ne 3 OK 01,
pabota 1o «CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BEIIECTB OK 02,
Pazneny 4. OK 03,
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Ctpoenue u

OK 04,
CBOICTBA OK 07,
OpraHMYecKux
BEILIECTB
Pasnen 5. Kuxetuyeckue u TepMoMHaMuyeckme 3aKOHOMEPHOCTH NPOTEKAHUA XMMUYECKMX peaKLuil
Tema 5.1.
Ckopoctb OcHoBHOe copepxaHue
XUMUYECKUX
peakuui.
Xumuyeckoe TeopeTuyeckoe obyyeHue
paBHOBecue
1. CkopocTb M 0cO0€HHOCTH XHMHYECKUX PeaKiuii OK 01, OK
CKOpOCTh PEAKIIHH, €€ 3aBUCHMOCTh OT PA3IMUHBIX (JAKTOPOB: IPHPOIBI 02, OK 03,
pearvpyronmx BelecTB, KOHIEHTPAlUU pearupyollre BEeecTBa, TEMIEpaTypbl U OK 04, OK 07
[UIOIIAN PEaKIIMOHHOM MOBEPXHOCTH. TensoBbie 3PPEeKThl XUMUUYECKUX PEAKIIUH.
DK30- U 3HJI0TEPMUYECKHUE, PEaKILIUU.
2. O6paTrumocTh peakuuii. XuMn4yecKoe paBHoBecHe.
O6patuMocTh peakiuii. XMMUYECKOe PAaBHOBECHE M €r0 CMEIICHUE O] JCHCTBUEM OK 01, OK
pa3IMYHbIX (PAKTOPOB (KOHIIEHTpAlMsl pPEAareHTOB WM MPOAYKTOB peakiuu, 02, OK 03,
TaBlieHHe, TeMIeparypa) s CO3[JaHHUs ONTHMAIbHBIX YCIOBUH MPOTEKAHUS OK 04, OK 07
xuMudeckux npoueccon. [Tpunnun Jle [latense.
OK 01,
IpodeccnonaibHO-OpHEHTHPOBAHHOE CO/IEPIKAHME OK 02,
OK 03,
IIpakTuyeckoe 3ansaTue Ne 12 OK 04,
«[IpakTHKyM 1O U3yYEHHUIO BIMUSHUS aHTPOIOT€HHBIX (DAKTOPOB HA M3MEHEHHE OK 07,
CKOPOCTH XUMHUYECKOW pPEaKIUH C MO3HIINHU 3KOJIOTHUH, B OBITY U TPYIOBOM [1K.3.1
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NESATEILHOCTH YEJIOBEKa B IEJSIX COXPAHEHHUS 3/I0POBbS U OKPYKaIOIIEH
MIPUPOIBI»

Pa3pen 6. PactBopbl

Tema 6.1.

MouaTue o OcHoBHOE coepaHue

pacTBopax
Teopetuyeckoe obyuenmne

1. PacrBopenHe KaK (PU3HKO-XHMHYECKHUI Ipouecc.

PacTopeHme Kak du3MKO-xMMMyeckui npouecc. PactBopbl. Cnocobbl NpUroTOBAEHMA pacTBOPOB. OK 01, OK
PactopumocTb. Maccoas [jona pacTBOpeHHOro BelecTsa. CMbICA NOKa3aTens NpeaenbHo AONyCTUMOI 02, OK 03,
KOHLLEHTPALMH 1 €ro UCNONb30BAHUE B OLEHKE FKONOrMYECKOM 6e30NacHOCTH. OK 04, OK 07
Mpasuna 3KONOrMYECKM LenecoofpasHoro nosefeHuA B ObiTy M TpyHOBOM MNEATENLHOCTM B LENAX
COXPAHEHMA CBOETO 3M0POBbA U OKPYKAKWEH NPUPOHOI CPEMbl; ONACHOCTb BO3JEHCTBUA HA MKMBbIE
OPraHU3Mbl ONpE/IeNEHHBIX BElIECTB.
PeleHue NpaKTMKO-0PUEHTUPOBAHHBIX PACYETHBIX 3afaHUi HA PACTBOPSI, UCMONb3YeEMble B GLITOBOM I
NPOM3BOJCTBEHHOI JeATENLHOCTY YeNI0BeKa

Paspen 7. XuMusa B 6bITY M NPOU3BOJCTBEHHOI 1EATENLHOCTH Ye0BeKa

XUMWS B ObITY U OcHoBHOe copiepxaHue

NPONU3BO/ACTBEHHOIA

AEATENBHOCTH TeopeTuyeckoe obyyenue

HeN0BEKA 1. JlocTHKEHUsI XHMUYECKOH HAYKH M XHUMHYECKHX TEeXHOJIOTHii OK 01,
HoBeillume MOCTUHEHMA XMMUYECKOW HAayKM U XMMMYECKON TexHonoruu. Ponb xumuu B obecneyeHuu OK 02,
KONOTMYECKOH, IHEPTETUYECKON 1 MULEBOl Ge30MacHOCTH, PasBUTMM MeAMUMHbI. [TpaBuna noucka u OK 03,
aHaNu3a XMMUYECKOI MHOPMALWMH U3 PA3THYHBIX UCTOYHUKOB (Hay4HasA U yueBHO-HayyHaa nuTepaTypa, 8§ 8‘7"

Cpe/cTBa MaccoBoit UHAOpMaLMK, ceTb MHTepHeT)
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I[IpodeccnoHaNIbHO-OPUEHTUPOBAHHOE COIEPKAHME

IpakTunyeckoe 3ansaTue 13 2

«IIpegocraBiaeHue u 3alIMTa MUHUA-OKIIAJIOB C IPE3CHTAIIMENH O MPUMEHEHUH

XUMUYECKUX BEIIECTB U TEXHOJOTUM B OymyIei nmpodeccum OK 01, OK
02, OK 03,
OK 04, OK
07, IIK.3.1

MpomexyToyHas aTTectauua no gucumniuHe (3aver) 2

Bcero 44
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3. YCJIOBUSA PEAJIM3ALIMNU ITPOI'PAMMBI ITPEIMETA

3.1. OcHameHue yueOHOro KabuHeTa
Jliist peanuzanuu mporpaMMBbl PeAMETa MPEeyCMOTPEH YIeOHbINH KaOuHET «BHOIOTHH U XUMHWY:
OO6opynoBaHue yueOHOTo KabuHeTa:

- CTOJ J1a0OPAaTOPHBIN JEMOHCTPALMOHHBIA (C 3aIIMTHBIM, XMMOCTOMKUM U TEPMOCTOMKHUM
IIOKPBITUEM, PAKOBUHOMW, TMOJABOJKOW M OTBEICHHEM BObI, CAHTEXHUKOM, DIEKTPUYECKUMHU PO3ETKAMH,
aBTOMAaTaMU aBapUMHOIO OTKJIIOUEHUS TOKA);

- CTOJI JTAaOOPATOPHBIA JEMOHCTPAIIMOHHBIA C HAJICTPOMKOHN (C 3alIUTHBIM, XUMOCTOHKHM H
TEPMOCTOMKUM MOKPBITHEM);

- CTOJI YYCHUYECKHUI JTaOOpaTOPHBIN, PErYIUPYEMBIN 10 BHICOTE (C 3aIUTHBIM, XUMOCTOMKHM
U TEPMOCTOMKUM MOKPBITHEM, PAKOBUHOM, OOPTUKOM IO HApYyKHOMY Kparo, MOJBOJAKOW M OTBEIACHHEM
BOJIbI, U CAHTEXHHKOMN)/CTOJI yYECHHUYECKUH, PETyIHpyeMbIii 1O BbICOTE (IpUOOpeTaeTcs TOJIBKO TIpPHU
HAJIMYUU CIEUATILHOTO Ja00PaTOPHOTO OCTPOBHOTO CTOJA) (10 KOIUUECNEY 00YUaAOUWUXCH);

- CTYJI YYEHHUECKHUI (110 KOIUYecmeay o0yuaruuxcs;

- OTHETYIIUTEIb;

- JI0CKa KJIACCHAs/penbcoBasl CUCTEMa C KJIACCHOM M MHTEPAKTUBHOM JIOCKOMH (TporpammHoOe
obecriedeHre, MPOeKTop, KPEIUICHUsI B KOMIUIEKTE)/MHTEPaKTHBHON MaHeNbio (TporpaMMHOe o0ecriedeHne
B KOMILICKTE);

- CTOJI C AIUKAMU JJIs XPaHEHUs/TyMOO (pabouee mecmo npenooasamers);

- Kpecio opucHoe(pabouee mecmo npenodasameris);

- J0CKa MPOOKOBas/T0CKa MarHUTHO-MapKepHasi;
cuctema (yCTpOHCTBO) JUIsl 3aTEMHEHUSI OKOH;

- mKag BBITSDKHON MaHOPAMHBII;

mkad 171 XpaHeHus1 y4eOHBIX TTOCOOUH;

- aliTCUKa YHHUBCpCaJIbHas JJIsI OKa3aHUA nepBoﬁ MEIUITMHCKON MOMOIIIH.
HepequL ACMOHCTPAIIMOHHOI'O U na60paT0pHoro 06OPYI[OB3.HI/I}II

- CIIOBapH, CIIPABOYHUKH, SHIUKIIONEAUS (N0 XUMUUECKUM HAYKAM),

- KOMIUIEKT TIOPTPETOB BEJIMKUX XUMHKOB;

- MocoOMS HATISAHOM DKCIIO3UIINN;

- IIEpUOINYECcKas CUCTEMa XUMUYeCKUX 351eMeHToB J[.11. Menneneesa;

- JIEKTPOHHBIE CPEJCTBAa OOYyUEHUS/MHTEPAKTUBHBIE 1MocoOust/OHNalH-Kypehl (no pasdenam
pabouyetl npozpammul).

TexHUYeCKHE CpeicTBA OOYICHUS:

- MHOT0(YHKIIMOHAJIbHOE YCTPOUCTBO/IIPUHTED;

- MHTEPAKTUBHBIA TMPOTrpaMMHO-ANMapaTHbId KOMIUIEKC MOOWJIBHBIN WM
CTallMOHAPHBIN (IIporpaMMHOe oOecriedeHne, MPoeKTop, KperieHue B komiuiekte )/PeascoBas
cucTeMa C KIIACCHOM W WMHTEPAaKTHBHOW JOCKOW (IporpaMMHOE oOecrieueHue, MPOeKTOop,

KpeIJieHHe B KOMIUIEKTE)/MHTEPAaKTUBHOW TMaHenblo (MporpaMMHOe oOecrieueHue B
KOMILJIEKTE);

- MEepPCOHANBHBI  KOMIbIOTEp ¢  nepudepueil/HoyrOyk  (JIMLIEH3UOHHOE
porpaMMHOe oOecTiedeHne, 00pa3oBaTeIbHBI KOHTEHT U CHCTEMa 3alllUThl OT BPEIOHOCHOU
uHpOpMaluY, TporpaMMHOe obecrieueHue ais HuppoBoi 1abOpaTOpUH, ¢ BO3MOXKHOCTBIO
OHJIAH-0IPOCa).

3anbl OuOIMOTEKH:

bubnuoreka (GoHI Xyl10KECTBEHHOM JMTEPATyphl TOJIKEH COOTBETCTBOBATh MEPEUHIO M3Yy4aeMbIX
MPOU3BEACHUH ), YUTAIBHBIN 321 C KOMIIbIOTEPAMHU, OCHAILICHHBIMH BBIXOJIOM B ceTh VIHTEepHeT.

[Tomemenne kaOuHETa AOIKHO COOTBETCTBOBATH TpeOoBaHMSIM CaHUTApHO-AMHIEMHOIOIUYECKUX
npaBwi1 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02): ocHamieHO THIOBBIM OOOpPYIOBAaHUEM, B TOM YHCIIE
CHeIUaIu3UPOBAHHON y4eOHON MeOenpl0 M cpeACcTBaMU OOydYeHHMs, HEOOXOAMMBIMH TSI BBITIOJHEHUS
TpeOOBaHUI K YPOBHIO OJITOTOBKU 00YUaIOIIUXCSL.

3.2. HudopmaunoHHoe odecnevyeHue 00ydeHust
Jis peanu3anuu mporpaMMbl mpeaMera OuOIMOTeuHBI (OHJ 00pa3oBaTENbHON OpraHU3aLuU



UMeeT TeYaTHbIC W/WIN JJIEKTPOHHBIE 00pa3oBaTeibHbIE W WH(POPMAIIMOHHBIE PECYPCHI, TOMYIIECHHBIE K
WCIOJIb30BAHUIO TIpH peanu3anuu oOpaszoBaTenbHbIX mporpamMm CIIO, Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHus.

3.2.1. OcHOBHbIe eYaTHbIE H/WJIH YJIEKTPOHHbIE H3IaHUsI

1. Ia6puensu O.C. Xumus. 10xnace. HacronpHast kaura yaurens. M.: «Jpodax» 2018.

2. lNabpuensu O.C. Xumus 11 kmacc. [IpodunbHbiii ypoBeHb. MeToaudeckoe mocobue B 2
gacTsax M.: «/Ipocda» 2018 — kaura i yauresns.

3. INabpuensu O.C., OctpoymoB WN.I'. Xumus mis npodeccuii v cieruabHOCTEH TEXHUYECKOTO

npodwuis: yueOHUK IS CTYA. YUpexaeHui cpen.nmpod. obpazoBanus. — M., 2020.

4, lNabpuensu O.C., OctpoymoB WN.I'., OctpoymoBa E.E. u np. Xumusa mns npodeccuit u
CHEIMAILHOCTeH €CTeCTBEHHO-HAYYHOTO mpoduis: ydeOHUK I CTYA. YUYPEKICHHH Cpen.mpod.
obpazoBanus. — M., 2020.

S. I'a6puensu O.C., Octpoymor W.I'. Xumust miist mpodeccuii u crienuaabHOCTeH COIMaIbHO-
HKOHOMHYECKOTO ¥ TYMaHUTAPHOTO MPOQuIIeii: y4eOHUK JUTsl CTY. YUPESKICHUN cpell.lpod. 0Opa3oBaHMUS.
— M., 2020.

6. Iabpuensu O.C., OctpoymoB W.I'., CnagxoB C.A., [dopodeea H.M. Ilpaktukym:
yae0.1mocodue i CTy . YIpexkAeHu cpel. mpod. oopasoanus. — M., 2021.
7. INa6puensu O.C., OctpoymoB U.I'., CnaakoB C.A. Xumusi: mocodbue as noaAroroBku k EI'D:

y4ae0.1mocodue i CTy . YIpexkaeHui cpel. mpod. oopazosanus. — M., 2020.

8.  T'abpuensn O.C., Jlpicoa I'l. Xwummsa. Tecrbl, 3agaud U yOPAKHEHUS:
yae0.1mocodue i CTy . YIpexkaeHu cpe. mpod. oopazoanus. — M., 2020.

9. I'muuka H.JL Tlox pemaknueii kana.xum.Hayk B.A.PabunoBuya. O6mas xumus. U3n.16-e,
nepepad. JI. «Xumus», 1974.

10. I'a6puensn O.C. Xumus 10 knace. [Ipodunbhslit ypoBenb. M.: «Jlpoda» 2019.

11. INa6puensa O.C. Xumus 11 ximacc. [IpodribHbri ypoBeHb. M.: «/Ipoda» 2019.

12. Xumust 171 npoeccuii ¥ criennanbHOCTeN eCTECTBEHHO — HAyYHOTO Mpoduits. M.:

«Axkanemus», 2016.

13. I'a6bpuensn O.C. Xumus B Tecrax, 3ajavax, ynpaKHEHHUIX: y4el. mocobue i CTy[. Cpen.
yupexaenuit. — M., 2018.

14. I'a6bpuensu O.C., OctpoymoB N.I'., Beenenckas A.I'. O0mas XxuMusi B Tecrax, 3ajgadax u
ynpaxHeHusx. — M., 2018.

15. ITopran «Poccuiickas 21eKTpOHHAs KOJIa» [ DIEKTPOHHBIN pecypc]

16. https://urok.1c.ru/library/chemistry/

3.2.2. JlonoJHHUTEJIbHbI€ HCTOYHUKH

1. Epoxun F0.M., KoBanesa 1.b. Xumusa ans npodeccuii u cnennanbHOCTEH TEXHUYECKOTO U
€CTECTBEHHO-HAYYHOTO PO MIIe: YIeOHUK TSl CTY. YUpeKaeHun cpea.mpod. oopazoBanus. — M., 2019.

2. Epoxun IO0.M. Xumus: 3agaun u ynpaxHeHus: y4e0.1mocoOue i CTyA. YUPEeKICHUN cpenl.
npo¢. oOpazoBanus. — M., 2019.

3. Epoxun FO.M. COOpHHK TECTOBBIX 3aJaHMil O XUMHHU: yuebd.mocobue i CTyI.
yapexaeHui cpen. mpod. oopazosanus. — M., 2019.

4. Epoxun FO.M., KoBanesa N.b. Xumust mis npodeccuif 1 CnenUaIbHOCTEH TEXHUYECKOTO

npoduss. INeKTPOHHBIN y4eOHO-MeToANYecKHui KoMIieke. — M., 2019.

5. Crnankos C. A., OctpoymoB WN.I'., I'abpuensu O.C., JlykpssnoBa H.H. Xumus nis npodeccuii
U CIICIMAIIBHOCTEH TEXHUYECKOTO MPOuUs. DIESKTPOHHOE NMPHIOKEHHUE (IJIEKTPOHHOE y4eOHOE M3/IaHHE)
IS CTYJI. YUpexkaeHui cpea.npod. oopazosanus. — M., 2019.

6. VY4eOHHMKH 110 XUMUH PEKOMEHI0BaHHbIE (enepaabHbiM mepeunem: https:/fpu.edu.ru

7. bank 3amanuii 111 GopMupoBaHUS U OLICHKH (PYHKIIMOHAIBHOM IPaMOTHOCTH O0yYaroIuXCs
OCHOBHO 1K0JIbI http://sKiv.instrao.ru/bank-zadaniy/

8. Komnexuus KO3 s popmuposanust OK  https://cposo.ru/komplekty-kos-po-top-50

9. http://skiv.instrao.ru/bank-zadaniy/

10. [Toptan «Poccuiickas 37eKTpOHHAs MIKOJIay [ DIEKTPOHHBIN pecypc]

11. https://urok.1c.ru/library/chemistry/
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4. KOHTPOJIb U OIEHKA PE3YJIBTATOB OCBOEHUA ITPEJIMETA

KoHTposib U olieHKa pacKphIBAIOTCS Yepe3 MUCHUILIMHAPHBIC PE3yJbTaThl, YCBOCHHBIC 3HAHUS W
MPUOOPETEHHBIC CTYJACHTAMU YMEHUS, HalpaBlieHHbIE Ha (OpMUpOBaHHE OOMUX U MPO(EeCcCHOHATBHBIX
KOMIIETECHIINH.

Oobmasi/npodeccuonanbHast Pasnen/Tema Tun OLleHOHBIX
KOMIIeTeH U MeponpusiTHi

OK 01. Beibupatb cioco0bl penieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHATILHOMN ACSITEIIPHOCTH Tema 2.1, 2.2
PUMEHUTEIBHO K pa3IMuHbIM KOHTeKcTaM | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tema 6.1

Tema 7.1 TectupoBanue

Tewma 8.1 VYcTHbIi onpoc
OK 02. Mcnosib30BaTh COBPEMEHHbBIC Tema 1.2, 1.4, Pemenue pacu€THbIX 3a1a4
Cpe/CTBa MOUCKa, aHAIM3a U 1.6,1.7 Haomronenue 3a XxoaoM
UHTEpIIpEeTaluu HH(OPMAIIUH, U Tema 2.1,2.2 BBITIOJTHEHUS PAKTUKO-
UH(POPMALMOHHBIE TEXHOJIOTHH IS Tema 4.1, 4.2 OpPUEHTUPOBAHHBIX 3aaHUN
BBITIOJTHEHUS 33/1a4 PO eCCHOHATBHON Tema 5.2-5.4 [IpencraBnenue
JeSITeIbBHOCTH Tema 6.1 pe3yJbTaToB

Tema 7.1 MIPaKTUYECKUX U

Tema 8.1 1abopaTopHBIX padboT
OK 04. Tema 1.7 IIpoBeneHne XUMUYECKOTO
D¢} dexTuBHO B3aUMOICHCTBOBATH U Tema 2.1, 2.2 OKCHCPUMCHTA
paboTaTh B KOJJIEKTUBE M KOMAHJIE Tema 4.1, 4.2 Beimonnenne

Tema 5.2-5.4 KOHTPOJIBHBIX

Tewma 6.1 pabot o

Tema 7.1 paszaenam JUCUUTUIAHBI

Tewma 8.1 OueHka caMOCTOSTENbHO
OK 07. CopeiicTBOBaTh COXPAHEHUIO Tema 1.7 BBITIOJTHEHHBIX 3a/1aHUN
OKPY’KaIOILEeH Cpensl, Tema 5.1 3amuTa peneHus Keic-
pecypcocOepeKeHnIo, MPUMEHSITh 3HaHus | Tema 8.1 3amay (C yuyeTom Oymymiei
00 M3MEHEHUH KJIMMaTa, TPUHIIUIIBI npodeccuoHaIbHON
OepexIIMBOro MPOU3BOJCTBA, 3H(PEKTUBHO NeSITEIbHOCTH )
JIEHCTBOBATH B UPE3BBIUYAWHBIX CUTYAIUSIX Beinonnenue 3aganuii
[IK1.1.  OcymecTBiasaTh  MOATOTOBKY, | Tema 1.1-1.7 MPOMEKYTOUHOMN
HalaAKy © oOcmyxuBaHue pabodero | Tema2.1,2.2 aTTecTaluu
MecTa Jiisl pabOThI Ha TOKapHBIX cTaHkax | Tema 3.1

Tema 4.1

Tema 5.1-5.4

Tewma 6.1

Tema 7.1

Tewma 8.1
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IlepeyeHb TeM HHAMBHAYAJIbHBIX IPOECKTOB IO MPeaIMeTy

Xumus B OBITY.

Hctopust mBeACKON CIIUYKH.

YucTsiue cpeicTBa, X MOIb3a ¥ BPed ISl 3I0POBbs YeTIOBEKA.

Bpennoe Bo3jelicTBHE KypeHUs Ha KUBBIC OPTraHU3MBI.

ButamMuHbl 1 MX POJIb B )KU3HEACATEIIPHOCTH OpraHU3Ma.

CoBpeMeHHBIE METO Il 00€33apasKUBaHUS BOIBL.

OxpaHa OKpYXaromie Cpelibl OT XUMHYECKOTO 3arps3HEHHSL.

BrustHue TsoKeTbIX METaIoB HAa OPTaHU3M YEJIOBEKa.

XUMHS CTaJK, €€ 0COOEHHOCTh TPUMEHEHUS B MOEH Oyy1ien nmpodeccuu.
0. 3aranmka 6ynaTHoii cranmy.

= A A

1. 3arpssuenue atMocepHOro Bo3ayxa aBTOTPAHCIIOPTOM.

12. Biusuue aBTOMOGUIBHOTO TPAHCIIOPTA HA SKOJIOTHIO ropoaa Camapa.
13. Tlpumenenue TBep0ro 1 ra3006pasHoro okcuaa yruepoaa (IV).

14, 3ammura 030HOBOro 3KpaHa OT XUMHYECKOTO 3arps3HEHMS.

15. I'py6oaucnepcusie CUCTEMBI, uxX  KiaccuuKaims U HUCHOJb30BaHUE

B IIpo(peccCrOoHANBbHOM e TENbHOCTH.

16. Bxmang  oreuecTBEHHBIX YUEHBIX B pa3BUTHE  TEOPUU
3IEKTPOJUTUYECKOMN TUCCOLMALINH.

17. Pons  oredecTBEHHBIX YYEHBIX B  CTAHOBJICHUU U Pa3BUTHH

MHUPOBOM OPraHU4ECKON XUMUH.
18. Opranunueckas xumus B pereHny NpoOIEM SHEPTETHYECKON GE30MaCHOCTH.
19. Oprannueckas XuMust B pa3sBUTHH METHIUHBL
20. Wcropus napadpuHOBOI cBEUH.
21. Dxomoruyeckue acrneKThl KCIONb30BAHUS yIIIEBOIOPOIHOTO CHIPHS.

22 OKOHOMHYECKHE ACIICKTHBI MCKIAYHAPOIHOI'O COTpYAHUYICCTBA
I10 UCTIOJIL30BAHUIO YTJICBOJOPOAHOTO CBHIPbA.

23. YcTpaHeHHe KEeCTKOCTH BOJIbI Ha TIPOMBIIUIEHHBIX TPEINPUATHSIX.
24. CepHas KHMCII0Ta — «XJI€0 XMMUYECKOH MPOMBIILIEHHOCTH.

25. Ucropus OTKphITMS U pa3pabOTKM Ta30BHIX M HE(TAHBIX MECTOPOXKICHHI B
Poccuiickoit @enepanuu.

26. BiusHUE NHIIEBBIX 100ABOK B IPOAYKTAaX MUTAHHUS, HA 30POBbE YEIOBEKA.
2. BiusHUE UCKYCCTBEHHBIX IUIIEBHIX MPOLYKTOB HA OPTaHU3M YEIOBEKA.
28. AuTponoreHHbIe NPOMBIILICHHBIE MCTOYHMKH 3arPA3HEHUS BO3yXa.

29. BuopasnaraeMble HOJUMEpPHI — yIIAKOBKA OYIyIIETO.

30. HeratuBHOe BO3I€HCTBUE OEH3MHOBBIX, /M3EIBHBIX, Ta30BBIX aBTOMOOMIEH Ha
OKPY’KaIOIIYIO CPEAy.



