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PabGouast mporpamma ydeOHON JUCHUIUIMHBI «XHUMHs» pa3paboTaHa Ha OCHOBE
tpeboBanuit  PI'OC  cpenHero  obmero  oOpa3oBaHUs,  YTBEPXKACHHOTO  MPHKA30M
Munmnpocsemenuss Poccun Ne 413 or 17.05.2012 (akrtyanbHas pemakmnms), (eaepanbHOM
0o0pa3oBaTeNbHONW MPOTPaMMBI CpeHero oOmero oOpa3oBaHus, yTBepkaeHHOH [Ipukazom
Munnpocsemenuss Poccun ot 18.05.2023 Ne 371 (akTyanbHas penakius), paclopsIKEHUs
Munnpocsemieanst Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaeann Konmenmun
npenofaBaHusl  00HmIEO0pa30BAaTENbHBIX  JUCHUIUIMH €  Y4eTOM  NpOQecCHOHANbHOMN
HAMpaBJICHHOCTH MPOTPaMM CPeAHEro MpodecCuOHaTbHOr0 00pa30BaHusl, peaan3yeMbIxX Ha 0ase
OCHOBHOTO 00111er0 00pa3oBaHus»; NUchMa JlenapraMenTa rocy1apcTBeHHON MOJUTUKHU B chepe
CpeaHero  Mpo(ecCHOHATbHOTO  00pa3oBaHuMs M HPOPECCHOHATBHOTO  OOydeHUs
Mumnrnpocgermienus: Poccun «O HampaBieHnn pekoMeHaanuii» ot 14 utons 2024 r. Ne 05-1971
(PexoMenmamuu 1o peanu3alMM CpeAHEro obmero oOpa3oBaHUS B Tpeaerax OCBOCHUS
0o0pa3oBaTeNbHOIl MPOrpaMMbl  CPEAHEr0 MPO(ECcCCHOHAIBHOIO O00pa30BaHUS), METOAUKHU
npernofaBaHus  001meo0pa3oBaTeIbHON UCHUIUIMHBL «XUMUS» W TpUMEpHO paboueit
nporpaMMbl  00I1€00pa30BaTeNbHON  JUCHMIUIMHBL  «XUMHUS» U1 [POo(decCHOHANBHBIX
00pa3oBaTesbHbIX OpraHu3aluii 0JJ00peHHbIX Ha 3aceganuu Ilegaroruueckoro cosera ®I'BOY
JAIIO  UPIIO mporokomom  Ne6/2025 ot «18» ampens 2025 roma, DeaepanbHOro
rocyIapcTBEHHOro oOpa3oBarensHOro crapaapta (manee — ®I'OC) mo crenmanpHOocTH 15.02.17
MoHTax, TeXHHYeCKoe OOCTyXKHBaHHE, OJKCIUTyaTallisi W  PEMOHT  IPOMBIIUIEHHOTO

o0opyoBanus (10 OTPACIsIM), YTBEPKIACHHOTO npukazoM MuHmpocBenieHus Poccun Ne 676 ot
12.09.2023 r.

Opranuzanus-pazpadotunk:Cankr-IletepOyprekoe rocy/1apCTBEHHOE OIOIKETHOE
npodeccuoHambHOe 00OpazoBaTenbHOE yupexneHue «Kormremxk
AaBTOMATHU3AIMH [TPOU3BOJICTBAY.

[Iporpammy coctraBuna AcadpoeBa M.C., mpenomaBatens CII6 I'BIIOY  «Komnemx
ABTOMATHU3AIMHU MPOU3BOJICTBAY.

[Tporpamma paccmoTpeHa u oj0o0peHa Ha 3acelaHud pabodei Tpymmbl, MPOTOKON Ne8
ot 27.04.2026 1.
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1. TACIIOPT PABOYEM IMPOI'PAMMbBI YYEBHOM JJUCIUILIUHBI «XUMUS»
1.1. MecTo yueOHOI TUCHHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHO# nporpammbl CITIO

O6meoOpa3oBaTenbHas yueOHas JUCIUTIIMHA « XUMUS» SBJISICTCS 00s13aT€ILHON YacThIO
0011e00pa3oBaTeIbHOrO IUKIAa OCHOBHOM 0O0pa3oBaTENbHOW MPOTpaMMbl B COOTBETCTBUU C
®OI'OC no cnenumanbHocTH 15.02.17 MoHTaX, TEXHUYECKOE OOCTY)KMBaHUE, DKCILTyaTalus U
PEMOHT IIPOMBILLIIEHHOTO 000pYy10BaHUs (110 OTPaCciIsiM).

1.2. Hean u niiaHupyemMble pe3yabTaThbl OCBOCHHS U CHUIIITUHBI
1.2.1. Heau AucUMILIMHBI B COOTBEeTCTBHH € coaepxkanueMm OOII COO

Coneprkanue nporpaMMbl «XHUMHUS» HAMPABIIEHO HA JOCTHXKEHUE CICAYIOMINX IEei:

- (QopmMHupoBaHHE CHCTEMbl XMMHMUYECKHUX 3HAHUN KaK BaKHEWIIEH COCTaBISIONICH
GCTGCTBGHHO-HaY‘{HOﬁ KapTUHBI MHpPA, B OCHOBC KOTOpOfI JICXKAT KIKOYCBBLIC IIOHATHA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHUU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE W MOHUMaHUE
CYITHOCTH JOCTYITHBIX 00OOIICHHIT MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHUE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

- (OpMHUPOBAHHE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOaX IMO3HAHUS BEIIECTB
U XMMHYECKHUX peakIuii, HEOOXOAUMBIX IJIsi MIPHUOOPETEHUs YMEHUN OPUEHTHPOBATHCS B MHUPE
BCIICCTB U XUMHNYCCKUX ﬂBHGHI/Iﬁ, HMCIOUX MECTO B MPUPO/JIEC, B HpaKTI/I‘-ICCKOI\/JI u HOBCGI[HCBHOﬁ
KU3HU;

- Pa3BHUTHC yMCHI/Iﬁ u CHOCO6OB JACATCIIBHOCTH, CBA3aHHBIX C Ha6JIIOII€HI/I€M u
00BSCHEHHEM XMMHUYECKOTO SKCIIEPUMEHTA, COOI0/IEHUEM MPaBHJl 0€30MacHOr0 OOpalieHus C
BELIECTBAMH.



1.2.2. Ilnanupyemble pe3yabTaTbl OCBOEHHs 0011e00pa30BaTeIbHOI Y4eOHOH JUCHUIUIMHBI B COOTBETCTBHMU ¢ TPeOOBaHUSIMH
®I'OoC COO u ®1roC C1io

KOII U HAMMCHOBAHHUEC

HJIaHpreMbIe PE€3YJbTATHI OCBOCHUS TUCHUILIMHBI

¢popMupyembIx JIM4HOCTHBIE pe3yabTaThl MeranpeaMeTHbIe Pe3yJIbTATHI IIpenmeTrHbIe pe3yabTaThI
KOMIIeTeH U
OK 01. Beibupats crioco6s | JIP 01. I'paxxganckoe Bocnuranue: oco3Hanus | MP  01. Osnagenue yHmBepcansHeiMH | ITP 01. ChopMupOBaHHOCTH MIPEACTABICHUN: O
pereHus 3amad | 0OyJaromMUMHUCS CBOWX KOHCTUTYIOHHBIX | y9eOHBIMH MTO3HABATENBHBIMA | XUMUYECKOH COCTaBIIIOMIEH
po¢eCCHOHATBHOM npaB U O0s3aHHOCTEH, YBAKCHHSA K 3aKOHY W | JEHCTBUSMHU: 1) Ga30BBIC JIOTHYECKHE | €CTECTBCHHOHAYYHOW KapTHHBI MHpPA, POITH XUMUHU B
JIeSITeTTFHOCTH TIPaBOTIOPSIKY; JeHCTBUS: MMO3HAHWU SBICHUH TPUPONBI, B (OPMHPOBAHUH
IIPUMEHHUTEIBHO K | IPENCTaBICHUsI O COLMAJIBbHBIX HOPMax U | CAMOCTOSITEIBHO (hopmynupoBaTh U | MBIIUICHHUS U
Pa3IMYHBIM KOHTEKCTaM; NpaBWiIax MEXKJIMYHOCTHBIX OTHOLICHWH B | aKTyalM3UpOBaTh MPOOJEMY, BCECTOPOHHE | KYJBTYpPHl  JIMUHOCTH, €€  (DYHKUHMOHAJIbHOM
OK 02. Ucnosnp3oBaTh | KOJUICKTHUBE, €€ paccMaTpUBaTh; IPaMOTHOCTH,  HEOOXOJMMOH  AJsl  peUIeHUs
COBpPEMEHHBIE CpeICTBa | TOTOBHOCTM K COBMECTHOM  TBOPYECKOM | ONpeAessITh IeNH NesATEeIbHOCTH, 3a/JaBas | MPaKTHUECKUX 3a7ad U
TIOUCKA, aHanm3a W | NeITeNbHOCTH TNpPU  CO3AaHMHM  y4eOHBIX | MapaMeTpbl U KPUTEPUH UX JOCTHIXKECHUS, | IKOJOTHYECKH OOOCHOBAHHOI'O
HHTEpIpeTanun MIPOEKTOB, peleHnu yueOHBIX U | COOTHOCHUTh DPE3YyNbTaThl NESATEIBHOCTH C | OTHOIICHHS K CBOEMY 3I0POBbBIO U
uHpOpPMALIUH U | TIO3HABaTEIBHBIX 3amad, BEITIOJTHEHUH | MTOCTABJICHHBIMU [EIISIMI; TIPUPOIHOI cpene;
HHPOPMALNOHHBIC XUMHUYECKUX IKCIIEPUMEHTOB; WCIONB30BaTh Ipu ocBoeHuH 3HaHui | [IP 02. Bnanenue cucteMoidl XMMHUYECKUX 3HAHUU,
TEXHOJIOTHH IUIA | CIOCOOHOCTH ~ TOHWUMATh W NPUHAMATH | IPHEMBI  JIOTHYECKOTO  MBIIUICHUS - | KOTOpas BKJIIOYACT: OCHOBOMOJATAIOIINE ITOHITHS
BEITTOTHCHIS MOTHUBBI, HAMEPCHUS, JIOTHKY W apTYMEHTHI | BBIICNATH XapaKTepHBIC MPU3HAKY MOHATHH | (XMMUYECKUHN JIEMEHT, aTOM, 3JICKTPOHHAs 000JI09Ka
po¢eCCHOHATIBHBIX 3a7ay; IpYTUX TpU aHajiW3e pPAa3MUYHBIX BHIOB | ©  yCTAaHABIMBATH WX  B3aUMOCBS3b, | aTOMA, S-, P-, d AIIEKTPOHHBIE OPOHUTAIN AaTOMOB, FOH,
OK 04. D¢ dexTuBHO | yueOHO ACATENEHOCTH; WCIIONB30BaTh COOTBETCTBYIOIINE MOHATHS | MOJIEKYNa, BaJIEHTHOCTB, JJIEKTPOOTPHIATECIHHOCTD,
B3aMMO/JIeIICTBOBATh u | JIP 02. [Ilatpuornueckoe BOCHUTAaHUE: | AN OOBSICHEHUS OTHENBHBIX (DAKTOB M | CTENECHb OKHCIICHMS, XUMHYECKas CBs3b, MOJIb,
paboTaTe B KOJUICKTHBE M | I[EHHOCTHOTO OTHOIICHHUS K UCTOPUYECKOMY M | SBJICHUH; MOJISIpHAss Macca, MOJSAPHBIM 00BEM, YTIEepOIHBIH
KOMaH/Ie; HAyYHOMY HAaCJIeII0 OTEYECTBEHHON XMMUM; | BHIOMpATh OCHOBaHMS M KPHUTEpUHM JUIsl | CKeJeT, (yHKUMOHAlpHAs  Ipymmna,  pajuKal,
OK 07. CopelicTBOBaTh | YBaXKEHHUS K MPOIIECCY TBOPYECTBA B O0NACTH | KIACCH(PHUKAIMK BEIIECTB U XUMHYCCKHX | H30MEPHs, H30MEPHI,
COXPAaHCHHMIO OKpY’KaloIleH | TEOpPHUU M MPAKTUYECKOTO MPUMEHEHHS XUMHUH, | PEaKLni; TOMOJIOTHYECKHUH Psil, TOMOJIOTH,
cpensl, OCO3HAHMA TOTO, YTO JOCTHKEHUS HAyKH €CTh | yCTAHABJIMBATh IPHUYMHHO-CIICACTBEHHBIC | YIIIEBOJOPOIBI, KUCIOPOA- U
pecypcocOepekeHuto, pe3yabTaT JUTATEIEHBIX HAOJIFO/ICHUH, | CBS3M MEXKIY U3y4aeMbIMH SBJICHUSIMU; a30TCOo/IeprKaIlie COCTUHCHHUS,
NPUMEHATh  3HAHUA 00 | KPOMOTJIMBEIX IKCIIEPUMEHTANBHBIX ITOWCKOB, | CTPOUTH JIOTHYECKUE paccyXIeHHs | OMONOTHYEeCKH aKTHBHBIC BellecTBa (YIJICBOJHI,
U3MEHCHHUU KIIUMaTa, | TIOCTOSHHOTO TPYZa YYEHBIX U IPAKTHKOB; (MHIYKTHBHBIC, JICTyKTUBHEIE, IO | KUPBI, OCNKH), MOHOMEp, MOJHMEp, CTPYKTYpPHOE
TIPUHITUITEL OCpeXITMBOTO | MHTEpPECa M IIO3HABATENFHBIX MOTHBOB B | aHAJOTHH), BBIABIATH 3aKOHOMEPHOCTH H | 3BEHO,
MPOU3BOJICTBA, PPPEKTUBHO | MOTYYCHHH H  TOCICAYIONMEM  aHalu3e | IPOTHBOPEYHS B pPacCMaTPHUBAaeMBIX | BRICOKOMOJEKYIISIPHBIE COCIIITHEHUS,
JieficTBOBaTh B | MHGOpPMaMu O TEPEAOBBIX JOCTHXKEHMSX | SBICHHSAX, (OPMYJIMPOBATh BBIBOJBI M | KPHCTAJUIMUECKas peIIeTKa, THUIbl XUMHYECKHX
Ype3BBIYANHBIX CUTYaIHIX COBPEMEHHOW OTEYECTBEHHOIN XUMMUH; 3aKITIOYCHHAS; peakuii (OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIE, 3K30-
K 2.3. Opranamsosars | JIP 03. JlyXxOBHO-HPaBCTBEHHOT'O BOCITUTAHUS: | IPUMEHATE B TpoIlecce  TO3HAHUA, | U
paboTy  mepcoHama MO | HPaBCTBEHHOTO CO3HAHUS, STHYECKOTO | MCIIOJIb3YeMble B XMMHH CHUMBOJHYECKHE | SHAOTEPMHUYECKHE, pEaKIUH HOHHOTO OOMeHa),
TEXHUYECKOMY MTOBEJICHHS, (3HaKOBBIE) MOJENH, TPeoOpa3OBBIBATH | PAacTBOD, AIEKTPOJIHTHI, HERJIEKTPOJIUTHI,
00CITy)KHBaHUIO CHOCOOHOCTH OIICHUBATh CUTYaIlMH{, | MOJEIbHBIC MPEJCTABICHHUS - XUMHUYSCKUHA | IMEKTPOIUTHIECKAs
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MIPOMBILIJIEHHOTO
(TEXHOJIOTUYECKOT0)
o0opynoBaHusl.

CBSI3aHHBIE C XHMUYECKUMHU SIBICHUSIMH, MU
NPUHAMATh OCO3HaHHbIE peuieHus,
OPHEHTHPYSICh Ha MOpPaJbHO-HPaBCTBEHHBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IOBEICHHE H
MIOCTYIIKH CBOUX TOBAapUIIEd C MO3ULMI
HPaBCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHHE
HOCIICCTBHI STHX IOCTYIIKOB;

JIP 04. ®dusnveckoe BOCIIUTAHUE: TOHUMAHHSA
[IEHHOCTEH 3I0POBOTO M OE30MacHOro 00pasa
JKM3HH, HEOOXOAMMOCTH  OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (pM3UYECKOMY U
MICUXUYECKOMY 3/I0POBbIO;

co0JTtoieHusI TpaBuiI 0E30MacHOTO 00pAICHUS
C BCIIECTBAMU B 6I>ITy, HOBCCHHCBHOﬁ KHU3HU U
B TPYZIOBOU NEeATEIbHOCTH;

IMOHUMaHUA IOCHHOCTH IpaBujI
WHAWBUAYAJIbHOTO n KOJIJICKTUBHOI'O
0e30I1aCHOTO IIOBECACHUA B CUTyaluix,

YTPO’KAIOUINX 3I0POBBIO M )KU3HH JIOJEH;
OCO3HAaHHWS  TIOCIEACTBHH W  HETPUATHA
BPEIHBIX IIPUBBIYEK (YIIOTPEOIICHHS alIKOT OIS,
HapKOTHKOB, KypeHH);

JIP 05. TpynoBoe BoCITUTaHHE

KOMMYHHUKATUBHO KOMIIETEHTHOCTHU B
y4e0HO-UCCIIeIOBATEIbCKON  AEATENBHOCTH,
OOIIIECTBEHHO  MOJIE3HOH, TBOPYECKOH W

JPYTUX BUAAAX NEATCIbHOCTH;

YCTAHOBKH Ha aKTUBHOE y4acTHE B PEILICHHU
MPAKTHYECKUX 3aj1a4 COIMATIbHOU
HArpaBJIeHHOCTH (B paMKaX CBOEro Kiacca,
TITKOJIBI )

UHTEpeca K MPAKTHYECKOMY  H3YYCHHUIO
npodeccuil paznuvHOrO pojia, B TOM YKCIe Ha
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHHUU 10
XUMUH;

YBOKEHUSI K TPydy, JIOOIM TpyAa H
pe3yabTaTtaM TPYAOBOH JACITEIBHOCTH;

TOTOBHOCTH K  OCO3HAaHHOMY  BBEIOODY

3HaK (CI/IMBOJ'I) 9JICMCHTA, XHUMHYCCKas1

¢dopmyna, ypaBHEHHE XUMUYECKOi
peakuuu - TpH pEIIeHuH Y4eOHBIX
MO3HABATENIBHBIX M TPAKTHYECKUX 3a71ad,
MPUMEHSTH Ha3BaHHbIE MO/JIeJIbHBIE
MPEACTABICHUS TUIst BBISIBIICHUS
XapaKTEepHBIX ~ MPU3HAKOB  HM3YYaeMBIX

BEILECTB U XUMHUUYECKHUX PECAKIIHIA.
2) 6a30BbIC UCCIIECIOBATEILCKHIE JCHCTBYS:
BJIaZIeTh OCHOBaMH METOJIOB HAay4yHOTO

MO3HAHUS  BEUIECTB W XUMHYECKHX
peakuui;

dhopMyaHpoBaTh eNu u 3a1aun
HCCIIeIOBAHNS, HCIIONB30BAaTh
MOCTaBIICHHbIC u CaMOCTOSITEITHHO

c(OpMyJIHPOBaHHBIE BOIPOCHI B KayeCTBE
MHCTPYMEHTa IIO3HAaHWUSI M OCHOBBI IS
(opMHpOBaHUS THUIOTE3bl MO IIPOBEPKE

MIPaBUIBHOCTH BBICKa3bIBAEMBIX
CYXXIEHUI;

BIANCTh HABBIKAMH CaMOCTOSITEIBHOTO
TUTAHUPOBAHHS u MIPOBEACHUS
YUYCHUYCCKUX OKCIICPUMEHTOB,
COBEpPLICHCTBOBATh YMEHUs HAOIIOaTh 3a
X0Z0M npotecca, CaMOCTOSATENLHO
MPOTHO3UPOBAThH ero pe3yJbTar,
dbopmynupoBaTh 000OIIEHUSI W BBIBOJBI
OTHOCHUTEJILHO JIOCTOBEPHOCTH

pe3yjIbTaTOB HCCJICAOBAaHUA, COCTABJIATH
00OCHOBaHHBIH OTYET O HpO,I[eJ'IaHHOﬁ

paborte;
nproOpeTaTh OIIBIT YICHUYECKOM
HCCJIEIOBATENHCKOM H MIPOEKTHOM

JACATCIBHOCTH, IIPOSABIATH CHOCO6HOCTL u
TOTOBHOCTb K CaMOCTOATCIIbBHOMY ITOUCKY
MCTOAOB PCIICHUA TPAKTUYCCKUX 3ajiad,
MIPUMEHCHUTIO Pa3JINYHBIX METOAOB
IIO3HAHU.

3) pabota ¢ nHbhOpManKEH:

JIUCCOLMALUS, OKUCIIUTEIIb,
BOCCTAHOBUTEJIb, CKOPOCTh XHMMYECKOH peaKluy,
XMMHYECKOE paBHOBECHE),

TEOPUM M 3aKOHBI (TEOpUS XMMUYECKOTO CTPOCHUS
OpPraHUYECKUX BEIIECTB

A.M.Bbytneposa, Teopust

3EKTPOJINTUUECKONW AUCCOLMALNY, EPUOINIECKUI
3akoH J[.M.Menneneena,

3aKOH COXPaHEHHS MacCHl),

3aKOHOMEPHOCTH, CHMBOJHMYECKHI S3BIK XUMUH,
(axkToMOrMYEeCKNEe CBEICHUS O CBOMCTBAX, COCTaBe,
NOJNy4YeHHMH M 0E30IacHOM  HCHOJIb30BaHUU
Ba)KHEUIIMNX

HEOPTaHMYECKUX U OPraHUYECKUX

BEILECTB B OBITY M MPAKTHYECKOM

JIESITETIbHOCTH YeJI0BEeKa;

P 03. CdopMHPOBAaHHOCTH yMEHHH BBIABIATH
XapaKTepHbIe IPU3HAKU U B3aUMOCBS3b

W3Y4YECHHBIX MOHATHH, IPUMEHATh

COOTBETCTBYIOIINE MOHATHS IPU

OINMCAHUU CTPOEHUS U CBOUCTB

HEOPraHUYECKUX U OPraHU4EeCKUX

BEIIIECTB M UX NPEBPAIICHUIT; BEIIBIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUH C

MOHSITHSIMHA u MIPEICTaBICHUAMU
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

P 04. ChopmMupoBaHHOCT, YMEHUN HCTIOIH30BATH
HaNMEHOBAHUS XUMHYECKHIX COETMHEHUH
MEXAYHAPOAHOIO COI03a TEOPETHUECKON

Y IPUKJIAJHOW XUMHU U TPUBUAJILHBIE

Ha3BaHUs BaXHEUIINX BEMIECTB (ITHJICH, alleTHIICH,
TIUIEepUH,  (QeHon, (GopMambAerul,  yKCycHas
KHMCJIOTa, TJIMUIMH, yrapHbld ras, YIJIEKHCIBIA Ta3,
aMMHaK, TalleHas H3BECTh, HeETalleHas H3BECTh,
MUTHEBAS COJA U IPYTHX),

COCTaBIISITh hopMyIIBI HEOPTaHMYECKUX u
OpPTaHUYECKHX BEIIECTB, YPaBHEHUS

XUMHUYECKHX PEakIuid, OOBACHATP WX CMBICT,
MOJTBEPIK/IATh XapaKTepHbIE XMMUYECKHE CBOWCTBA

JIpYyrux




WH/IMBUIYallbHOW TPaeKTOpHH 0Opa3oBaHMUs,
Oyaymeli  mpodeccun W pealu3aliu
COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM
JMYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K
XMMUH, THTEPECOB U IOTPEeOHOCTEH 00111ecTBa;
JIP 06. Dxojorudeckoe BOCIUTAHUE:

JKOJIOTMYECKH IeTIECO00Pa3HOT0 OTHOLICHUS K

NOpUPOJe, KAK HCTOYHHKY CYLIECTBOBAHHUS
JKM3HM Ha 3eMiIe;

MTOHMMAaHHS rI100aIBEHOTO xapakrepa
JIKOJIOTHUECKHUX npooiem, BIIASTHUS

9KOHOMHYECKHUX TMPOIECCOB Ha COCTOSHUE
MIPUPOJIHOMN ¥ COLIMATILHON Cpeabl;

OCO3HAHHI HEOOXOJMMOCTH HMCIIOJIB30BaHUS
JIOCTIKEHUN XUMUU JUIS PEIICHUS BOIIPOCOB
PaIMOHATIBHOTO MPUPOIOTIOIB30BaAHUS;
aKTHUBHOTO HETIPUATHS JefCcTBHM,
MPUHOCSIIMX BpEl OKpYXKarolled NpHUPOIHOMN
cpene, YMEHUS TIPOTHO3UPOBAThH
HEeOJIaronpusITHHIE JKOJOTHYECKHE
MOCJEACTBUS NPEANPUHUMAEMBIX JEHCTBUM U
MpEeIOTBPALIATh UX;

HAITHYUS pa3BUTOTO 9KOJIOTHYECKOTO
MBIIIJICHUA, 3KOHOFPI‘ICCKOI>’I KyJ'II)TypI)I, OIlbITa
NeATEJIbHOCTH IKOJIOTUYECKOH

HaIpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBAThCA
MU B II03HABATEIbHOW, KOMMYHUKAaTUBHON U
COLMAJIBHOW  TPaKTUKe, CIIOCOOHOCTH U
YMEHHUSI aKTHBHO IPOTUBOCTOSATH HIEOJIOTHH
xeMo(poOuw;

JIP 07. lleHHOoCTM Hay4yHOro IO3HAHUS:
chopMupoBaHHOE MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH U OOIIECTBEHHON TIPaKTHKHY;
MOHUMAaHHAA CHenn(UKA XHMHH KaK HayKH,
OCO3HaHMA €€ poilu B  (POPMHUPOBAHHH
pannoHaIHLHOTO HAy9IHOTO MBIIIUTCHUS,
CO3/IaHUM IIEJIOCTHOTO MpEACTaBICHUS 00
OKPY’KaIOIIeM MHpPE KaK O €IWHCTBE MPHUPOJIBI

OPHEHTHPOBATHCS B Pa3IuYHBIX
UCTOYHMKaX  uHpopManuu  (Hay4dHO-
MOMYJISIpHAsl  JINTEpPaTypa XHMHUYECKOTO
COJICp)KaHUs,  CHpPaBOYHBIE  HOCOOMS,
pecypcsl  MHTepHeTra), aHaJIM3UPOBATH
WHPOPMALNIO Pa3NAIHBIX BHIOB M (OpM
TIPEICTaBICHNS, KPUTHUECKH OLICHUBATH €€
JIOCTOBEPHOCTH U HETIPOTHBOPECYHBOCTE;

(hopMynHpOBATE 3aMpOCHl W IPUMEHSATH
pa3IMIHbIE METOIBI MPU TOUCKE M 0TOOpe

HHpOpMALUY, HEOOXOUMOM IS
BBITTOTHEHUS y4eOHBIX 3ama4
OTPEICIICHHOTO THIIA,;

npuoOpeTaTh OITBLIT HCIIOIL30BaHMs

HH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH ¥ Pa3IMYHBIX TMOHCKOBBIX
CHCTEM;

CaMOCTOSITENIbHO BBIOUpATh ONTUMAIHHYIO
dopmy  mpencraieHus — uHpOpManUU
(cxembl, TpaduKH, TUATPAMMBI, TaOIHIIEI,
PHCYHKH H IpYTHE);

HCIIONIb30BaTh HAYYHBINM S3bIK B KAueCTBE
cpenctBa mpu  paboTe C  XUMHYECKOH

nHpOpMaInen: MIPUMEHATH
MEXMPEIMETHBIE (pusnueckue u
MaTeMaTHYeCKne) 3HaKd U  CHMBOJIBI,

(hopmyIsl, a0OpeBHaTypsl, HOMEHKIATYPY;
HCTIONB30BaTh u mpeoOpa3oBHIBATH
3HaKOBO-CHMBOJIYECKHE cpezacTBa
HarJIAHOCTH.

MP 02. OsnageHue yHHUBEpPCAIbHBIMU
KOMMYHUKATHBHBIMH JACHCTBUSIMH:
3a1aBaTh ~ BONPOCHI IO  CYIIECTBY
00CcyXI1aeMO¥ TeMBI B XOJI€ THAJIOTa W/HITH
JIUCKYCCHH, BBICKa3bIBaTh ujeu,
dbopmynupoBaTh  CBOM  TPEATIOKEHUS
OTHOCHTEIIFHO BBITIOJTHEHHS
MpeIOKEHHOM 3a/1a4u;

BBICTYNIaTh C TPE3CHTAIMel pe3yIbTaToB

BEIIIECTB COOTBETCTBYIOIIUMU 3KCIIEPUMEHTAMU U
3aMUCSIMU YPaBHEHUN XUMHUECKUX

peakuuii;

IIP 05. ChopMUpOBaHHOCTh YMEHUH yCTaHABINBATH
MPUHAATIECKHOCTh HM3YYEHHBIX HEOPraHWYECKUX WU
OPTaHUYIECKUX BEUIECTB K ONPEICICHHBIM

KJIaccaM ¥ IPYIIaM COeINHEHHH,

XapaKTepU30BaTh UX COCTAB U Ba)KHEHIIINE CBONCTBA;
OTIPEETATH BUABI XUMUYECKHUX CBsI3¢H (KOBaJICHTHAS,
MOHHa,

MeTajuIn4ecKas, BOJIOPOJIHAS),
KPHUCTaJTHNUECKUX peImeTox
KJIaccU(PUIMPOBATh XUMHYECKUE PEAKIIH;
ITP 06. BnaseHre OCHOBHBIMH METOAAMHU HAY4HOTO

THIIBI
BCILICCTB;

MO3HAHUS  BEIMIECTB W  XUMUYECKUX  SBICHUH
(nabmtozeHue, H3MepeHue, SKCIIEPUMEHT,
MOJICIIUPOBAHHE);

P 07. ChopMupOoBaHHOCTE yMEHHH IPOBOIUTH
pacdeTsl 0 XUMHUYECKUM (DOpMyNaM W ypaBHCHHAM
XUMHUYECKUX

peakuii ¢ MCIOIb30BaHUEM (PU3NUECKUX BEIMYMH,
XapaKTepU3yIOIINX BEIIECTBA C

KOJINYECTBEHHOI CTOPOHBI: MacCHI,

obbeMa (HOpMasbHBIE YCJIOBHUS) Ta30B, KOJIMYECTBA
BEIIIECTBA; HCIIOJIB30BaTh CHCTEMHBIE XUMHYECKHE
3HaHUS 1A

NPUHSTHUS PELICHHH B KOHKPETHBIX

XKU3HEHHBIX CHUTYallUsAX, CBI3aHHBIX C BEIIECTBAMH U
UX TIPIMEHEHUEM;

IIP 08. ChopMHupOBaHHOCTh YMECHHI IIIAHUPOBATH H
BBITIOJHATH XMMUUECKUH

SKCTIEPUMEHT (IpEeBpaICHUS

OPTraHUYECKUX BEUIECTB NTPH HATPEBAHUM, ITOJTydCHHUE
JTHJICHa W M3y4YeHHWE €ro CBOWCTB, KAa4eCTBEHHEIC
peaxmu Ha

aNnpIeTUABI,  KpaxMal,  yKCYCHYIO  KHCIOTY;
JeHaTypanus OeNnKOB MNpH HAarpeBaHUH, IBETHHIE
peakuu OEJIKOB; MPOBOIUTH PEaKIHH HOHHOTO
oOMeHa, oIpeaensiTh
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U 4YeloBeKa, B IMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH ¥  pEeLIeHHH INpodieM
COXpaHEeHMs MPUPOIHOT0 PaBHOBECHS;
yOeXAeHHOCTH B 0cO00W 3HAUMMOCTH XUMHHU
JUIi  COBPEMEHHON LMBUIM3AaLUU: B €€
T'YMAaHHUCTUYECKOW HAIPaBIEHHOCTH U BaXKHON
POJH B CO3IaHWN HOBOI 0a3bl MaTepHaIbHOM
KYJIBTYpHl, PEIICHHH TI00aNbHBIX MpoOIeM
YCTOWYMBOTO  Pa3BHTHsI  UYEIIOBEYECTBA -
CBIPbEBOM, DJHEPreTUYECKOM, MUIIEBOM U
9KOJIOTMYECKOH Oe30MacHOCTH, B Pa3BUTHU
MCOULUHBI, obOecreueHnu yCHOBI/Iﬁ ycneurHoro
TpyZla U DKOJIOTHYECKH KOM(MOPTHOW >KU3HH
KaKJIOr0 4WieHa OOIIeCTBa;

CCTCCTBCHHO -Hay‘lHOﬁ T'paMOTHOCTHU:
NMOHUMAaHUA CYHIHOCTH METOAOB IIO3HAHUA,
UCTIONB3YEMBIX B E€CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH ~ HCIIOJIb30BaTh  IOJIydaeMble
3HAHWA JUIS aHaIH3a M OOBSCHEHUS SBICHUN
OKPYXKaIOIIEro MHUpPa M MPOUCXOAAIINX B HEM
W3MEHEHHH, YMEHHUsS JenaTb O0OOCHOBaHHBIE
3aKJIOYCHMS] HAa OCHOBE HAy4YHBIX (DaKTOB U
UMCIOMINXCA JTaHHBIX C MCJIbIO TOJTYUYCHUA
JOCTOBEPHBIX BBIBO/IOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCIIOIB30BATh
XUMUYECKHE 3HAHUS JIJISl pelieHus mpodiieM B
PCaJIbHBIX )KU3HECHHBIX CUTYAIUAX,

HMHTEpeca K MO3HAHWIO U HCCIE0BaTEeIbCKOM
JIeTeIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY
0o0pa3oBaHMIO M  CaMO00Opa3oBaHWIO, K
AaKTMBHOMY TIOJIydCHUIO HOBBIX 3HaHHWH IO
XUMHUH B COOTBETCTBUH C JKHM3HEHHBIMH
MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTAM TPYZAa B pa3IHIHBIX
chepax nmpodhecCHOHATLHOM e TEILHOCTH.

MO3HaBaTEIbHOM JACATCIIbHOCTH,
TMOJTYYCHHBIX CaMOCTOATCJIBHO nim
COBMECTHO co CBCPCTHUKAMU npu

BBITIOJTHEHUH XMUMHYECKOTO SKCIEPHMEHTa,
MPaKTHYECKOW PabOTHI 10 HCCIIEIOBAHHIO
CBOMCTB M3y4aeMBIX BEIECTB, PEATU3ANNT
y49e0HOTO TIpoekTa U  (OPMYIHPOBATH
BBIBOJIBI [0 pPE3yJIbTaTaM IPOBEICHHBIX
WCCIEOBAaHUH  IMyTE€M  COIJIACOBAHUS
MO3UIUN B X0Ae OOCYXIEHUs W oOMeHa
MHEHUSIMU.

MP 03. OsnageHue yHHUBEpPCATbHBIMU
PErYJIATHBHBIMU JICHCTBUAMHU:
CaMOCTOSATEIIBHO TUIAaHUPOBATh u
OCYILECTBJIITh  CBOIO  ITO3HABATEJIBHYIO
JISITENIbHOCTh, ONIpedessisi ee Lelu u
3a7a4d, KOHTPOJMPOBATH W 1O Mepe
HEOOXO0ANMOCTH KOPPEKTHUPOBATH
MpeajgaraeMblii alropuT™M AEUCTBUIM npu
BBITIOJTHEHUN y4eOHBIX "
HCCIEOBAaTENbCKUX  3a/a4,  BBHIOUpATH
HamOonee AQQEKTUBHBIM cmocod  HxX
peLIeHUss C YYeTOM TMOJIYyYeHHSI HOBBIX
3HaHUH O BEIIeCTBAX M XHUMHYECKHX
peaKLusIx;

OCYIIECTBJIAITh ~ CAaMOKOHTPOJIb  CBOEil
JISSITETPHOCTH Ha OCHOBE CaMoOaHajn3a U
CaMOOIEHKU.

Cpeay BOAHBIX paCTBOPOB, KAUECTBECHHBIE PEAKIIUHN Ha
cynbhar-, KapOoHaT- 1

XJIOpUA-aHUOHBI, Ha KAaTHOH aMMOHWS
9KCIEPUMEHTANIBHBIE 337a4U 110

temaM "Meramnsl" u "Hemerannst") B
COOTBETCTBHHM C NPABWJIAMH TEXHUKH O€301IaCHOCTH
mpu oOpalleHHH C BEImECTBAMH M J1aOOpaTOPHBIM
000pyIOBaHHEM; MIPEACTABIAT pe3yNIbTATHI
XMMHYECKOTO IKCIIEPUMEHTA

B (hopMe 3anmcH ypaBHEHHHA

COOTBETCTBYIOLIUX PEAKLUil U

(opMyIHpOBaTh BHIBOJIBI HA OCHOBE ITUX
pe3yIbTaTOB;

ITP.09 ChopMHUPOBAHHOCTH YMCHUS

AQHAJTM3UPOBATh XUMUYECKYIO

nHpopManuio, NOIy4YaeMyr U3 pa3HbIX HCTOYHUKOB
(cpenctB MaccoBoil mHpOpMarmu, cetb MHTEpHET U
ApyTHe);

IP.10 CdopMupoBaHHOCTE YMEHHH COONIONATH
MpaBHJIa YKOJIOTHYECKH I1€TIECO00Pa3HOT0 MMOBEICHUS
B OBITY ¥ TPYZIOBOH AEATEIHHOCTH B IIEIIIX
COXpaHEHHS CBOETO 37I0POBBS

OKpY>Karouieit npupogHON Cpeibl;

YYUTBIBaTh ONACHOCTh BO3JEHCTBHA Ha IKHUBBIC
OpTaHU3MBI OTIPe/IEIEHHBIX

BEIIIECTB, MIOHMMas CMBICI TOKa3aTels MpeaeiabHOI
JIOILyCTUMOW KOHLIEHTPAaLUU;

ITP.11 nmst oOyuaromuxcst ¢ OrpaHHYCHHBIMH
BO3MOXKHOCTAMH ~ 3710poBbsi:  ChopMHPOBaHHOCTD
YMEHUSI IPUMEHSTh 3HaHHUI 00 OCHOBHBIX JIOCTYITHBIX
METO/1aX MMO3HAHUS BEIECTB U XUMHUYECKUX SIBICHHH;

pemrathb




2. COAEP)KAHUE YYEBHOU JUCIHUATIIAHBI «XUMMUSI»

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoi1 padoThI Odnem b
yacax
O0bem 00pa3oBaTeJbHOM NPOrPaAMMbI Y4eOHOM TN CIUTIIHHbI 72
BT. U.:
1. OcHoBHOe cojiep:KaHue 68
BT. Y.
TEOPETHYECKOE 00yUCHUE 44
MIPAKTUYECKHUE 3aHATUS 24
2. IpodeccuoHaIbHO-OPHEHTHPOBAHHOE colep:KaHMe (Coiep:KaHue 4
MPUKJIAJTHOTO MOJ1YJIsA)
BT. Y.
TEOPETUYECKOE O0yUEHUE 2
MPAKTUYECKHUE 3aHSTUS 2

ITpomesxyrounas arrecranus B popme qudQepeHIpoBaHHOTO 3a4eTa
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2.2 TemaTnyeckuii IJIaH U co/iep:KaHNe Y4eOHOH TUCHUTLINHBI

HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia O0bem yacos, B T.4. dopmupye
pa3/iesioB M TeM (ocHOBHOE€ 1 NIPO(JecCHOHAIBLHO-OPUEHTHPOBAHHOE), TpaxTuy | [podeccion Mble
NpaKTHYeCKUe 3aHATHUS — ATBHO- KOMIIeTeH
Bcero | 3amsaTus | opueHTHpOBa n
HHOE
coJiep>KaHue
1 2 3 4 &) 6
Paznen 1. O01ias u Heopranuvdeckast XuMus
Tema 1.1 Coaep:kaHue yue0HOro MaTepuaa 2 0 0
OcHoBHBIE OcHOBHbBIC NMOHATHS M 3aKOHbI XUMHH. KoluyecTBEHHbIE OTHOIIEHUS B OK 01
MOHSITHUS U xumur. OCHOBHBIE KOJHMYECTBEHHBIC 3aKOHBI B XUMHH W PacCUeThl II0 9
3aKOHBI yYpaBHEHUSM XUMHUYECKUX peaKlui
PacuerHble 3a1a9n Ha HAXOXKICHUE MACCOBOM JTOJW XMMHUYECKUX JICMCHTOB
Tema 1.2 Conep:xanue yueOHOro MaTepuaJa 6 2 0
Iepuoanyeckmii Ilepuoauyecknii 3aKOH M NepUOAMYECKAs] CHCTEeMa XHMHYECKHX OK 01
3aAKOH M CHCTEMA | 5yemenToB JI.M.MenaeiieeBa 2 OK 02
XHMHYCCKHAX CTtpoeHre aTOMOB XHMHUYECKHX JIE€MEHTOB
JJIEMEHTOB OCo0EeHHOCTH CTPOEHHS JIEKTPOHHBIX 000J109€K ATOMOB JIEMEHTOB
A.M.MenneneeBa | gonpmmx nepuoaoB 5
H3meHeHne CBOMCTB COEIMHEHNN XUMUUYECKUX SJIEMEHTOB B TIEPUOAAX U
rpynmax
IIpakTnyeckoe 3ansaTue Nel 5 5
CocTaBieHHUI0 JIEKTPOHHBIX (HOPMYJTT aTOMOB XUMHUUYECKHUX JIEMEHTOB
Tema 1.3 Coaeprxanue yueOHOro MaTepuaJia 2 0 0
Crpoenue OcHOBHBIE CBOIiCTBA XMMUYeCKO# cBA3M. KoBaneHTHas CBA3b OK 01
BeLeCTBa Honnast xumu4deckast cBsi3b. Metayumueckas cBs3b. Kpucramnmmueckue 2 OK 02
PEIICeTKH.
Coaeprxanue yueOHOro MaTepuaJa 10 4 0
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Tema 1.4. Bona.
PacTBopsbI.
DJIeKTpoJMTHYEC
Kas
AMCCOIHALIUS

Bona, pacTBopsl.
MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA.

IIpakTnueckoe 3ansaTHe Ne2
[IpuroroBineHue pacTBoOpa 3aJaHHON KOHIICHTPAUU

KucioTel, OCHOBaHUS U COJIA — AJIEKTPOIUTHL. JJIEKTPOJIUTHYECKAS
aucconuanusa. Peaknum HOHHOro oOMeHa.

IIpakTnyeckoe 3ansaTue Ne 3
CocraBieHue peakiuii HOHHOro 0OMeHa IyTeM COCTaBJIEHUS MX MOJIHBIX U
COKpAIICHHbIX MOHHBIX YPaBHEHUII.

OK 01
OK 02
OK 04
OK 07

Tema 1.5
Knaccupurxauus
HEOPraHM4YecKuX
COeIMHEHUH M uX

CBOMCTBA

Coaep:xxanue yueOHOro MaTepuaJia

16

Kunaccnpukanus Heopranmyeckux Bemects. [IpocTeie u ciioxHbIe
BemiecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHUIbI, TUAPOKCHIBI,
KHCIOTHI, conu). Ha3zBanus Heoprannueckux emiectB. OKCUIpl,
XMMHYECKHE CBOMCTBA, MOJyYECHUE.

Mertanaabl. OO6mue ¢u3Myeckue M XUMHUYECKHE CBOICTBa METaJUIOB.
CriocoObl monydeHusl. 3HAUEHHWE METAIOB U HEMETAJZIOB B IPHUPOJE U
KU3HEICATEIIbHOCTH YEJIOBEKAa U OpraHu3MoB. Koppo3usi MeTamioB: BHIBI
KOPPO3HH, CIIOCOOBI 3aIIUThI METAJUIOB OT KOPPO3UH.

Hemerannpl. O6mue ¢usznyeckre M XMMHUYECKHE CBOMCTBa HEMETAJUIOB.
Tunuuneie cBoiictBa HemeramuioB [V— VII rpynn. Knaccuduxamus wu
HOMEHKJIaTypa CO€IMHEHUH HeMeTalsioB. KpyroBopoTbl OHOTeHHBIX
AJIEMEHTOB B PUPOJIE

IIpakTnyeckoe 3ansaTne Ne 4
OmnpeneneHue CBONCTB METAJJIOB U HEMETAJLJIOB.

XHMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB
(OKCHUIOB, THAPOKCUIOB, KUCIIOT, coiel u Ap.). Okeuabl. 3aKOHOMEPHOCTH B
WU3MEHEHHUHU CBOMCTB MPOCTHIX BEIECTB, BOJOPOIHBIX COEIUHEHUH, BBICIINX
OKCHUJIOB U TUJIAPOKCHUIOB

XuMHYecKHe CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHX BeleCTB.
(OKCHIIOB, THAPOKCHAOB, KHUCIOT, coied u Ap.). ['mapokcuabl.
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB IPOCTBIX BELIECTB, BOAOPOIHBIX
COEJIMHEHM, BBICIINX OKCUJIOB U TUAPOKCHJIOB

OK 01
OK 02
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XuMu4ecKHe CBOCTBAa OCHOBHBIX KJIACCOB HEOPTaHMYECKUX BelleCTB
(OKCHIOB, TUIPOKCUIOB, KUCIIOT, cosield U ap.). Kuejaorsl. 3akoHOMEpHOCTH

B HU3MEHEHUU CBOMCTB IIPOCTBIX BEIIECTB, BOJOPOAHBIX COEIMHEHUH, 2
BBICIIMX OKCHJIOB U THAPOKCH/IOB
XumMHu4ecKkHe CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHMX BellecTB
(OKCHAOB, TMJIPOKCUAOB, KUCIOT, conell u 1p.). Cosim. 3aKOHOMEPHOCTHU B 9
WU3MEHEHUHU CBOMCTB MPOCTHIX BEILECTB, BOJOPOIHBIX COEIUHEHUHN, BBICIINX
OKCHJIOB U THJJPOKCHJIOB
IIpakTHyeckoe 3ansaTHE NeS
[IpoBeeHne XUMHUECKUX PEeaKLnii, XapaKTepU3YIOIIHUX CBOICTBA 2
HEOpPraHMYECKUX BEILECTB
Tema 1.6 Coaep:xanue yueOHOro MaTepuaJia 6
Xumuyeckue Kunaccnpukanusi XMMHYECKHX PpeakuMid. YpaBHEHUS  OKHCIICHUSA- 2 OK 01
peakuun BoccraHoBJIeHUs. CteneHb okuciaeHus. OKUCINTENb U BOCCTAHOBUTENb.
IIpakTuyeckoe 3ansaTue Ne 6
CocraBienue YPaBHeHHil OKHCJIMTEIbHO-BOCCTAHOBUTEJIbHBIX 2
peaKknui, OIpENeICHUE OKHUCIUTENS W BOCCTAHOBUTENS, OIPEAEICHUE
CTETEeHEW OKUCIICHHUS SJIEMEHTOB.
IIpakTnyeckoe 3ansaTue Ne 7
Onpenenenne CKOPOCTH XUMHYECKUX PeaKIuii, CMellleHUs] PABHOBECHSI. 2
@DakKTopsbl, BAUIOIINE HA CKOPOCTh XUMUYECKOH peakuun. OOpaTuMocTh
peakuyil. XMMHUYECKOE paBHOBECHE.
Pasnen 2. Oprannyeckasi XumMmusi
Tema 2.1. Coaep:xaHue yueOHOro MaTepuaJia 6
OcHoBHBIC IIpeamer opraHn4ecKoi XUMHH. OK 01
NOHSTHS OcHoOBHbIE 110JI0KeHUS TEOPUU XUMHUYECKOT0 CTPOEHUSI. 2
oprann4yeckou | M3omepsl. Buasl nzomepun.
XUMHUH Oco0eHHOCTH COCTABJICHHSI HA3BAHUI OPraHMYeCKUX COCAUHEHHUM 2
IIpakTHyeckoe 3ansaTHE Ne§
CocraBieHne CTPYKTYPHBIX (POPMYIT H30MEPOB 2
Tema 2.2. Coaep:xaHue yueOHOIro MaTepuaJia 18
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CaoiicTBa
OpPraHuYecKux
BeleCTB

[IpenenbHble yrieBoaopoabl. Akanbl. HenpenenbHblie yriaeBo10poabl.
Aukenbl. Pu3nueckue CBONCTBA
XHUMHYECKUE CBOMCTBA U nostydeHue. [Ipumenenune

Ankunbl. JlueHoBbIe yrijieBoaopo/abl. ben3ol.
N3omepus. HomeHnkiarypa. XuMHYECKHE CBOMCTBA.

IIpakTuyeckoe 3ansaTue Ne 9
CpaBHeHME CBOMCTB MPEJIETbHbBIX U HEMIPEACIbHBIX YTIIEBOIOPOIOB.

OK 01
OK 02
OK 04

IIpakTnyeckoe 3ansiTue Ne 10
Pemenue 3a1a4 Ha BBIBOJ (hOPMYJT YTIIEBOJIOPOIOB.

Criuptsl, K1accupuKaiys, HOMEHKIATypa, pU3nUecKue cBoiicTa. Pemenue
3a/1ay.

XHUMUYECKUE CBOMCTBA CIUPTOB. [[pumenenune

AJibieru/ibl U KEeTOHBI.

Crpoenune. XUMHUYECKHE CBONCTBA

Kap6oHoBble KMCJI0TBHI. XUMUYECKUE CBOMCTBA.

Caoxuble 3¢gupsbl.

IIpakTnyeckoe 3anaTue Nell
OnpeneneHre CBOMCTB KApOOHOBBIX KHCIIOT

OK 01
OK 02
OK 04

Amunbl. Knaccugukaius, HOMEHKIaTypa. AMHHOKHCJIOTBI. XUMUYECKHE
coiictBa. beaku. Ctpykrypa. CBolicTBa

IIpakTuyeckoe 3ansaTue Ne 12

CocraBiieHue ypaBHeHMiIi XMMHYECKHX PpeaklUuil ¢ y4dacTuem
OPraHMYecKMX BeleCTB Ha OCHOBAHUU UX COCTaBa U CTPOCHHUS.
buooprannueckue coenunenus. IlpumeHeHne u OHOJOrHMYECKas pOJIb
yrieBo1oB. OKHCIEHUE YIIIEBOJOB — UCTOYHUK HEPTUU KUBBIX OPraHU3MOB.
Ob6nactn mnpuMeHeHUs aMHHOKUCIOT. IlpeBpamieHus OeNKOB MNUIIM B
opranusMe. buonornueckue ¢ynxnumn OenkoB. buonornueckue QpyHKIUH
KUpoB. Ponb opraHnueckod XUMHM B pEUIEHHH MpoOJjeM MHILEBOM
0e30macHOCTH

OK 01
OK 02
OK 04

Pa3nes 3. Xumusi B ObITY M IPOU3BOACTBEHHOM IeATEJIbHO

CTH YeJI0OBCKA

Tema 3.1 Xumus
B ObITY H

IIpodeccnona/ibHO-OPHEHTUPOBAHHOE  CO/AEPIKAHME yueOHOro

4

Marepuaja
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npousBoacTBeHH | HoBellme J0CTHKEHUs] XUMHYECKON HAYKH M XMMHUYECKOM OK 01
oii 1eITeIbHOCTH | TEXHOJOTMU. XMMHYECKHE MPOLecChl B TEXHOJIOTUAX MOHTaxKa. Ponb OK 02
YeJl0BeKa XUMHUU B 00€CTICUEHUH SKOJIOTUUECKOU, YHEPTeTUYECKON O€30ITaCHOCTH. 2 OK 04
[IpaBuna nmoucka u aHajiM3a XUMUYECKONH HHGOPMAIIUU U3 PA3INYHBIX OK 07
HCTOYHUKOB (Hay4Has U yuyeOHO-Hay4yHas JINTepaTrypa, CpeICTBA MacCOBOM I1K 2.3.
uHbopMmaiuu, cetb HTepHeT)
IIpakTuyeckoe 3ansaTue Ne 13. 2 5
AHanus 1 pazpaboTKa CUCTEMbI OUYMCTKU CTOYHBIX BOJ]
JAudpepeHnpoBaHHbIN 3a4eT 2
Bcero 72 26
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3. YCJIOBUSA PEAJ/IM3BAIIAA TPOT'PAMMBI YUEBHOM JUCIHHUITJINHBI
«XHUMMUSA»

3.1 TpeﬁoBaHnﬂ K MUHUMAJIBbHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanuzanus yaeOHON AUCIUIUIMHBI TPEOYET HAMUYMS y4eOHOro KabuHera XuMHUH.

OO6opyznoBanue y4eOHOro KaOMHETa: OCaJOYHbIE MECTa IO KOJIMYECTBY 00YUYarOIIUXCS;
pabouee MECTO IpernoiaBares, 10CKa.

Texnndeckue cpeacTBa 0OyueHHs: KOMITBIOTEP C JIMIICH3MOHHBIM IIPOrPaMMHBIM
o0ecrieyeHneM, SKpaH, MyJIbTHMEIHATIPOEKTOP.

3.2 UudopmannonHoe odecrneyeHue 00yueHus

OcHoBHasi IuTEpaTypa
1. Pymsutuc, I'. E. Xumus. ba3oBsiil ypoBeHb: 2JIeKTpOHHAS opMa yaeOHOTO TOCOOHUS IS
CIIO /T. E. Pym3uruc, ®. I'. ®enpaman. - Mocksa: [Ipocsemenue, 2024. - ISBN 978-5-09-
107579-3. - Tekcr: snekrpounsii. - URL: https://book.ru/book/952389

JlonoIHUTeIbHbIEe HCTOYHUKH
1. Xumus. 10 xnacc. ba3oseiit yposens : Yuebnuk / B.B. Epemun, H.E. Ky3smenxo, B.J.
Tepenun [u ap.]; noxa. pea. B.B. Jlyuun — Mocksa : [IpocBemenue, 2023. — 208 c. — ISBN
978-5-09-110489-9. — URL.: https://book.ru/book/952251
2. Kysuenona, H.E.. Xumus. bazoseiit ypoBensb. 11 kiacc : Yue6nuk / H.E. Ky3nenosa, A.H.
JIéekun, M. A. lllatamoB — Mocksa : [Ipocsemenue, 2022. — 242 ¢. — ISBN 978-5-09-099557-
3. — URL: https://book.ru/book/951301
2. Pymsuruc, I'.E.. Xumus. 11 xnacc. ba3oseiit ypoens : Yuebnuk / I'.E. Pyn3uruc, ®@.I.
®enpaman — Mockaa : [Ipocsemienue, 2023. — 224 ¢. — ISBN 978-5-09-108904-2. — URL.:
https://book.ru/book/952221
3. ["a6puensa, O.C.. Xumus. 10 knacc. ba3oseiit yposens : YueOnuk / O.C. 'abpuensH,
N.I". Octpoymos, C.A. CiagkoB — Mocksa : [IpocBemnienne, 2023. — 128 c¢. — ISBN 978-5-
09-107222-8. — URL.: https://book.ru/book/951378
4. IMa6puensu, O.C.. Xumus. 11 kinacc. ba3osiit yposens : Yueonuk / O.C. ['abpuernsi,
N.I". Octpoymos, C.A. CiagkoB — Mocksa : [Ipocsemienue, 2023. — 128 ¢. — ISBN 978-5-
09-103623-7. — URL.: https://book.ru/book/951379

HNurepHer-pecypcsl

1. Poccuiickoe odpazoBanue — denepanbhbiii moptan - http://www.edu.ru

2. Enunast  xomnmekuust  1udpoBbix  oOpa3oBarenbHbIX — pecypcoB-  http://school-
collection.edu.ru YuuBepcanbpHas sHIpKIoneaus - http://www.krugosvet.ru

3. DnektpoHHas OubaroTeka mo xumuu - http://www.chem.msu.su/rus/elibrary/regions.html

4. [Moaroroska k EI'D mo xumuwu -http://chemistry.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHMA YYEBHOU JUCHUIIJIMHBI « XUMMU S

KonTpoa, u ouneHka

pE3yNbTaTOB

OCBOCHU

IpenoaaBaTesieM B IPOIEcCce IPOBEACHUS 3aHATUH.
OneHka JuuYHOCMHBIX PE3YJIbTATOB O0O0ECIIEUMBACTCS B XOJIe€ pealld3allMd BCeX
KOMITOHEHTOB 00pa30BaTeIbHOIO MPOLIecca, BKI0Yas BHEYPOUHYIO 1EATEIBHOCTb.
OneHka AOCTH)XCHUS MemanpeoMemHublX Pe3ylibTaToB MPOBOJUTHCS B XO/€ TEKYyIIeH U
MPOMEKYTOUHOM arrectanuu. OUEeHUBAETCs JOCTUKEHUE KOMMYHUKATUBHBIX U PETYISITUBHBIX
JNeiCTBUIl (HABBIKM COTPYAHMYECTBA, CAMOOPraHU3AllUM, CAMOCTOATEIBHOCTH OLIEHWBAaHUS

CUTyalldd W TPUHATUS pPEUICHUS,
JIEATEITLHOCTH ).

JUCHUITIIMHBI

OCYIICCTBIIACTCA

CaMOCTOATCIbHOCTHU I/IH(I)OpMaL[I/IOHHO-HO3HaBaTeJIBHOI71

Hpe}lMeTHbIe pe3yJbTaThbl

O0beKT KOHTpOJISA

(I)OPMLI U ME€TObI

CHMBOJIUKOM;

€ YyueToM KOHTPOJISA M OLlEHKH

npogeccnoHaIbHO pe3yabTaToB

il HANPaBJIEHHOCTH o0yueHust
ITP 01. CopmuposannocTs npencrasienui | OK 01,02,04, 07 VYcrHbll
0 MecTe XMMHUU B coBpeMeHHOM HayuHoil | [1IK 2.3 MUCbMEHHBINA OMPOC
KapTUHE MUpa; NMOHUMAHUE POJIM XUMHUHU B JuddepeHnnpoBaHHO
dbopMupoBaHUU Kpyrosopa u 1 3a4er
(YHKIMOHATIBLHOM TI'PaMOTHOCTH 4EJIOBEKa
JUISI pEIICHUS TPAKTHYECKHX 3a]1a4;
IIP 02. Brnamenme ocHoBonoaararonumu | OK 01,02,04, 07 VY CTHBIN U
XUMHYECKUMHU  TOHATHSAMHU,  Teopusimu, | [1K 2.3 MUCbMEHHBINA ONPOC
3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE JuddepeHnnpoBaHHO
MOJIb30BaHNE XUMUYECKON TEPMUHOJIOTUEHN U 1 3a4er

ITP 03. CdopMHUPOBaHHOCTH
BBISIBIISITD

XapaKkTepHble TPU3HAKM M  B3aUMOCBS3b
M3YYEHHBIX NOHITUH, IPUMEHSATh
COOTBETCTBYIOIIME IOHATUS NPU ONHMCAHUU
CTPOCHUS U CBOWMCTB HEOPraHUYECKUX U
OpPraHMYECKUX BELIECTB U UX NPEBPALLEHUM;
BBISIBIISITD

B3aMMOCBA3b  XMMMUYECKHX 3HAaHUH ¢
MOHITUSIMU U TIPEJICTABICHUSIMU IPYTUX
€CTECTBEHHOHAYUYHBIX IPEIMETOB;

yMEHUHI

OK 01,02,04, 07
K 2.3

[IpakTnyeckue paboThI
HuddepenunpoBaHHo
1 3a4er

I[P 04. CdopMUPOBaHHOCTH
MCII0JIb30BaTh HAMMEHOBAHUS
XUMHUYECKHX COETUHEHUM
MEKIYHApPOJHOIO COK3a TEOPETUYECKOH H
MPUKIIATHON XUMHUH U TPUBHAJIbHBIE
Ha3BaHMsI BAKHEHIINX BEIIECTB

COCTaBIATh GOPMYJIbI HEOPTAaHUYECKUX U
OpraHMYECKHUX BELIECTB, COCTaBIIATh
ypaBHEHUS

XUMHUYECKHX peaKIyii, 00bSICHATh UX CMBICI;
MOJITBEPK/IaTh XapaKTEPHbIE

XUMHYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOIIMMU IKCIIEPUMEHTAMU U

yYMEHUHN

0K 01,02,04, 07
K 2.3

TecroBble 3agaHus
JuddepenunpoBaHHo
U 3a4eT
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3aIUCSMU YPABHEHUN XUMUYECKUX
peaKIuii;

I[P 05. CdopMUPOBaHHOCTH
YCTaHaBJIMBATh IIPUHAJIEKHOCTh
M3yYECHHBIX HEOPTraHUYECKUX U
OpraHWYECKUX BEUIECTB K ONpPEIEICHHBIM
KJIaccaM U IpyIIaM COEAUHEHUM,
XapaKTepU30BaTh UX COCTAB U Ba)KHEHIINE
CBOICTBA; OIPEIEIATh BUIAbI XUMUYECKUX
CBSI3€H, THUI KPUCTALIMYECKHUX PEHIETOK
BEIECTB; KJIACCU(DUIIMPOBATh XUMUYCCKHE
peakuuy;

yMEHUHI

0K 01,02,04, 07
K 2.3

TecroBble 3a0aHUs
HuddepenumrpoBanHo
U 3a4eT

I[IP 06. Bnagenue OCHOBHBIMU METOIAMH

0K 01,02,04, 07

[IpakTnueckue padboThI

HAay4YHOTO MMO3HaHMs BemiecTB U xumuueckux | 1K 2.3 HuddepenumrpoBanno
SBIICHUH (HaOII0/1eHHE, i 3aueT

U3MEpEeHHe, IKCIIEPUMEHT,

MOJICJIMPOBAHUE);

I1P.07 CdopmupoBaHHOCTH ymenuii | OK 01,02,04, 07 Pemenue

NpOBOJIUTHL  pacuerbl 1o  xumuueckum | 11K 2.3 CUTYAIIMOHHBIX 3aJ1a4
dbopMynaM U ypaBHEHHSIM XHUMHUYECKHUX; HuddepenunpoBaHHo
UCII0JIb30BaTh 1 3auer

CUCTEMHBIC  XUMHUYECKME 3HAHMUA Ul
IIPUHATUS PELICHUN B KOHKPETHBIX
JKU3HCHHBIX  CUTyalUsX, CBA3aHHBIX C
BEILIECTBAMU M UX IPUMEHEHUEM;

I1P.08 c(hOpMUPOBAHHOCTH ymenuii | OK 01,02,04, 07 [IpakTuueckue paboTh
IJIAHUPOBATH U BBITOIHATh XUMUYECKHUI K 2.3 JuddepeHnnpoBaHHO
9KCIIEPUMEHT 1 3a4eT

I1P.09 c(hOopMUPOBAHHOCTH ymenus | OK 01,02,04, 07 Pabota c Tabnuniamu u
aHaJTM3UpPOBaTh XUMHUECKYy0 HH(popmanmio, | I[IK 2.3 UHTEPHET-
MOJIy4aeMyI0 U3 pa3HbIX HMCTOYHUKAMHU
HCTOYHUKOB (CPEACTB MacCOBOU JuddepeHurpoBaHHO
uH(popmanuu, cetb UHTEpHET U Apyrue); i 3a4er

ITP  10. CdopmupoBanHocts  ymenwmii | OK 01,02,04, 07 YCTHBIN U

coOmroaaTh IpaBuia skonornuecku | I1K 2.3 MMACbMEHHBIA OIIPOC
1es1ecoo0pa3Horo IMoBeNeHUs B OBITY U JuddepeHurpoBanHO
TPYIOBOM NEeATEIIbHOCTU B LeJsx i 3a4er

COXpaHEHHUs CBOETO 310pOBbS u

OKPY’KaroIllel MPUPOTHON CPENbL;

YUNTBHIBaThb ONACHOCTh BO3ACHCTBHS Ha

JKUBbIE OpraHU3Mbl OIIPEIETIEHHBIX

BEUIECTB, IIOHMMas CMBICI IIOKa3aTess

MPEJEIBbHON TONYCTUMON KOHIIEHTPALUH;

I1P.11. Jlst o0yJarmuxcs c | OK 01,02,04, 07 YCTHBIN B
OIPaHUYECHHBIMU [IK 2.3 MMACBMEHHBIA OIIPOC
BO3MO>KHOCTSIMU 3J10pOBBS: JuddepeHunpoBanHO
c(OpMUPOBAHHOCTh ~ YMEHMSI  IPUMEHSATH i 3auer

3HAHUS 00 OCHOBHBIX JOCTYIIHBIX MCTOHAX
IMO3HAaHUA BEIICCTB U XMMHNYCCKHUX SIBJIeHI/Iﬁ;




