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PaGouast mporpamma y4eOHOM AUCIUIUIMHBI pa3padoTraHa Ha ocHoBe TpeboBanuii ®I'OC cpemgHero
obmiero obpa3zoBaHusi, YTBEPKIACHHOTO Mpukazom Munnpocsemenus Poccun Ne 413 ot 17.05.2012
(akTyanbHas penakius), GpeaepaabHOi 00pa30BaTEILHON TPOTrPAMMBI CPEAHETO 00IIIEero 00pa3oBaHus,
yrBepxkaenHon [Ipukazom Munnpocsemienus Poccun ot 18.05.2023 Ne 371 (akryasibHast pefakiiusi),
pacrniopspkerust Munnpocsemerus: Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxaeHuu Konmenmum
npenoaaBaHus 00IIe00pa30BaTeIbHBIX AUCIUILIUH C Y4€TOM NpOo(deCCHOHATBHOW HAMPABICHHOCTH
porpamMM CpeaHero mpodeccCHOHaTLHOTO 00pa30BaHUs, peain3yeMbIX Ha 0a3e OCHOBHOTO OOIIEro
oOpa3oBaHus»;, mnuchMa JlemapramMeHTa TOCYHapCTBEHHOW TOMMTHKH B  cdepe  CpeaHero
pod)eCCHOHAIBHOTO 00pa3oBaHusl M MpoQecCHoHATbHOTO 00ydeHus: Munnpocsemenuss Poccun «O
HamnpaBlieHUU pekoMeHmanuii» oT 1 mapta 2023 1. Ne 05-592 (PexomeHmanuu 1O peanu3aiiuu
cpenHero oOmiero oOpa3oBaHHsl B Mpelenax OCBOEHHUS 00pa3oBaTENIbHOM NPOrpaMMBbl CPEIHETO
npodeccnoHansHOT0 00pazoBaHus) U marepuanioB denepansHoro mnpoekrta ®I'BOY IAIIO UPIIO
«Pa3paboTka M BHEJpEeHHE METOAMK MpenojaBaHus o0HIe00pa30BaTEIbHBIX IUCIHUIUIUH C Y4E€TOM
npo(ecCHOHANLHOW HAMPABICHHOCTH TPOTPAMM  CpPEAHEr0 MPOQPECCHOHATBLHOTO 00pa30BaHUs,
peanu3yeMbIX Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHUs».

Opranuzanus pa3paboTauk — Cankr-IlerepOyprckoe rOCyIapCTBEHHOE OI0DKETHOE
npodeCcCHOHAIBHOE  00pa30BaTEIbHOE yupexaeHue «JIumein cepBuca M MHIYCTPHAIBHBIX
TEXHOJIOTHUI

PaccmoTpeno u 000peHo Ha 3aceqaHnu MeToAn4ecKoro coBeTa

[Iporokon Ne 5 ot 07.06.2024 .
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1. OBIIASI XAPAKTEPMCTHKA PABOYEN TPOT'PAMMBI
YYEBHOWMIACIUILINHBI

01.07 XUMMUS

1.1. MecTo y4yeOHON AMCUMIIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl
O6meo6pa3oBaTenpHas ydeOHas TUCIUILIMHA «XUMHS SBISIETCS 0053aTEIbHON YacThIO
0011e00pa30BaTeIbLHOTO UKJIa 00pa3oBaTenbHOM mporpammsl B cootBeTcTBUU ¢ PI'OC CIIO.

1.2. leqn u MJIaHUPYeMble Pe3yJIbTAThI 0CBOEHUSI TUCIUTLINHBI
1.2.1. Heau 1ucUMILVINHBI B COOTBETCTBHU ¢ coep:xanuem ®OII COO

Copep:xanne mporpaMMbl « XMMUS» HAPABICHO HA TOCTHXKEHUE CIEAYIONUX LIeNIeH:

- (opMuUpOBaHHE CHUCTEMBbl XMMHYECKHUX 3HAHMM KaK Ba)XKHEHIEH COCTaBIISIONMIEH
€CTECTBCHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOPOM JIeKaT KIFOYEBHIE MOHSTHSI,
(dyHIaMeHTaIbHBIC 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHE W NTOHUMaHHE
CYIITHOCTH JOCTYMHBIX 0000IIEHII MIUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHUS;

- (dopMHpOBaHHE U Pa3BUTHE MPEICTABICHUI O HAYYHBIX METO/aX MTO3HAHHS BEIECTB
U XUMHUYECKHUX PEaKIuii, HEOOXOMUMBIX IJI MPUOOPETCHUS YMEHUN OPUEHTUPOBATHCS B MHUPE
BEIICCTB U XUMUYECKUX SIBJICHUN, UMEIOIIMX MECTO B IPUPOJIE, B TPAKTUYECCKON U TIOBCETHEBHOM
KU3HU;

- pa3BUTHE YMEHHA W CIIOCOOOB [ESATEIHLHOCTH, CBSI3aHHBIX C HAONIOJICHHEM W
O00BSCHEHUEM XMMHUYECKOTO IKCIIEPUMEHTA, COOII0/IEHUEM TMpaBmiI 0€30MacHOro O0paIieHus ¢
BEIIIECTBAMH.



1.2.2. [l.ianupyemble pe3yJjbTaThl 0CBOEHHsI 0011€00pa30BaTe/IbHOM YUeOHOI MUCHUIUIMHBI B COOTBETCTBUM C TPEOOBAHUAMMU
®I'oC COO u o1OoC C11IO

Koa u HamMeHoOBaHHe

Hna}mpyeMble pe3yJabTaThbl 0CBOCHUSA TUCHUIIIMHBI

dopmupyembIx JIN4HOCTHBIE Pe3yabTaThl MetanpeaMeTHbIe pe3yIbTaThl IIpenMeTHBIE pe3yabTATHI
KOMIIeTeHIU i
OK 01. Bwibupats crioco6st | JIP 01. I'paxxmanckoe Bocrutanme: | MP  01.  Osnagenne  yamBepcanbHbiMU | ITP 01. ChopMupoBaHHOCTH MPEACTABICHUH: O
peeHus 331a4 | c(OPMUPOBAHHOCTH TPAKAAHCKOH NO3UIMU | YUYCOHBIMH  ITO3HABATEIbHBIMH  JICHCTBUSMU: | XMMHUYECKOI COCTABISIOLICH
npohecCHOHATBHOM oOyuatorierocs KaK AKTUBHOT'O U | CaMOCTOSITEIBLHO (opmynupoBaTh U | €CTECTBEHHOHAy4YHOHl KapTUHBI MHpa, pOJHU
JEATeIbHOCTU OTBETCTBEHHOTO 4JIeHa POCCHICKOTO | aKkTyaJIu3UpOBaTh MPOOJIEMyY, pacCMaTpyUBaTh €€ | XMMUHM B TO3HAaHWW SIBJIICHWH TIPUPOJBI, B
HNPUMEHUTENBEHO K | oOuiecTna; BCECTOPOHHE; (OpMHPOBaHUH MBIIUICHUS U
Pa3IMYHBIM KOHTEKCTaM; JIP  02. TIlatpymoTHueckoe BOCIUTaHHE: | - YCTaHABJIMBATH CYLIECTBEHHBIH NMPHU3HAK WJIM | KYJbTYPbl JIMYHOCTH, €€ (YHKIHMOHAILHON
OK 02. Ucnonb3oBarh | copMHpOBaTh LEHHOCTHOE OTHOLIEHWE K | OCHOBaHHWS JUIS CpaBHEHUs, KiIacCU(DUKAIMK M | TPAMOTHOCTH, HEOOXOIUMOHM M  peleHus
COBPEMEHHBIE CpeIcTBa | TOCYAApCTBEHHBIM cUMBOJIaM, | 00oOmeHus MPaKTHYECKNX 33439 U
TIOHICKa, aHaNM3a U | UCTOPHYECKOMY M NPHUPOJHOMY HACIEIMIO, | - CIOCOOHOCTB " TOTOBHOCTb K | 3KOJIOTHYECKH 0OOCHOBAHHOTO
HMHTEPIPETalUH NaMATHAKAM, TPagWLisiM HaponoB Poccum, | caMOCTOSITENILHOMY IOMCKY METOAOB PEIICHUS | OTHOIICHHS K CBOEMY 3I0POBBIO U
nHpopMamn u | JocTmkeHHAM Poccum B Hayke, MCKYCCTBE, | MPAKTHUECKHX 3a1ad, MPUMEHEHHUIO PA3IMIHBIX | MPUPOXHOI cpexe;
nH(pOpMaIOHHBIE CIIOpPTE, TEXHOJIOTUSX U TPYAE; METO/IOB IIO3HAHMSI; P 02. BnaxeHue cucTeMOH XHMHUYECKHUX
TEXHOJIOTHU st | JIP 03. JlyxoBHO-HpaBCTBEHHOE BOCIHTaHHE: | - (popMHpOBaHHE HAYYHOTO THWIIA MBIIUICHUS, | 3HAHHH, KOTOpas BKJIFOYAET:
BBITIOJTHEHHS OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHHE | BIaJCHHE Hay4yHOHU TEPMUHOJIOTHEH, | OCHOBONOJATAIONIUE MOHATHUSA (XUMHUYCCKUI
npodeccHoHaNBHBIX 33/1a4; | YCTOHYMBOTO OyayLIero KITFOUEBBIMY MOHATUSIMU U METOJIaMH; 3JIEMEHT, aTOM, JIEKTPOHHAsi 000J0YKa aToMa,
OK 04. OddexruBro | JIP 04. dusnueckoe BOCIIUTaHUE: | - BIAJCTh HaBBIKAMU yueOHO - | s-, p-, d 2nekTpOHHBIE OPOUTANN ATOMOB, HOH,
B3aUMO/ICHICTBOBATh U | chOpMHPOBAHHOCTH 3/I0POBOTO M OE30IIACHOTO | HCCIEA0BATEIbCKON u MIPOEKTHON | MOJIEKYIa, BaJICHTHOCTb,
paboTaTh B KOJUIGKTUBE W | oOpa3a )KM3HH, OTBETCTBEHHOTO OTHOLICHUS K | JIESTEIHLHOCTH, HaBBbIKAMU paspeleHus | 3JIeKTPOOTPUIATEIbHOCTb, CTETIEHh OKHUCIICHUS,
KOMaH/IE; CBOEMY 3/I0POBBIO pobiem; XMMHUUYECKas CBs3b, MOJb, MOJISIPHas Macca,
OK 07. CogeiictoBats | JIP 05. TpynoBoe BocriUTaHME: -aHAJIN3UPOBATh MONTYYCHHBIE B XO/AE PEIICHUS | MOJSIDHBIM ~ 00BeM,  YIJIEpOIOHBIH  CKEJeT,
COXpPaHEHMIO OKpYXXAalolleil | -  MHTepec K  pasiuuHbIM  cepaMm | 3a7a4d pe3ysbTaThl, KpUTHUECKH OLCHUBATH UX | (YHKIHMOHAJIBHAS TPYMIIA, pajuKall, H30MepHs,
cpenpl, npodeccHOHaIBHON  JEeATENbHOCTH, yMEHHE | JOCTOBEPHOCTh, MPOTHO3UPOBATH W3MECHEHHE B | M30MEpHI,
pecypcocOepekeHHIO, COBEpLIaTh OCO3HAHHBIM BHIOOP Oyaymiel | HOBBIX YCIOBHSIX; TOMOJIOTHYECKHH PsiJl, TOMOJIOTH,
NpUMEHSTh ~ 3HaHUsT 00 | mpodeccuu M peanu3oBbIBaTH coOcTBeHHble | MP  02.  OBiaseHue  YHHUBEPCAJIBHBIMHU | YIIIEBOAOPO.IBI, KUCIOPO- U
W3MEHEHHUU KIIMMaTa, | KU3HEHHBIE IUIaHbI; KOMMYHUKaTHUBHBIMH JIEHCTBUSMHU: a30TCOZIEpIKAIIIE COCTUHEHHUS,
OPUHIMIIBL ~ OEpEeXIIMBOTO | - FOTOBHOCTb M CHOCOOHOCTH K 00pPa30BaHUIO M | - BJIAAETh Pa3IMUHBIMH CIIoco0amMu OOIEHUS! M | OMOIOTHYECKH aKTHBHBIE BEIeCcTBA (YIIIEBOMBL,
NPOU3BOJICTBA, IPPEKTUBHO | caMOOOpa30BaHUIO Ha MPOTSDKEHWH BCeil | B3aMMOAEHCTBUS KHPBI, Oenkn), MOHOMED, HoJIMMep,
JIeHCTBOBATh B | *KU3HU; - TOHMMAaTh U HCHONB30BaTh IPEUMYINECTBA | CTPYKTYpPHOE 3BEHO,
YpEe3BBIYAHBIX CUTYAIHSIX JIP 06. Dxonoruueckoe BOCIUTAHUE: KOMaH/IHOW M UHJMBHIYaJIbHOM padoTHI BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS,

IIK 2.1 BreimonsaTe
IJIaHOBBIE OCMOTPBI u
HCTIBITAaHUS YCTPOUCTB
9HEProcHaOKeHUS u

c(OpMUPOBaHHOCTH JKOJIOTHIECKOM
KYJIBTYpHl, TOHUMAaHWE BIHSHUAS COIHMAIBHO-
SKOHOMHUYECKHX TIPOIIECCOB HAa COCTOSHUE
MIPUPOJIHON U COIMAIBHOM Cpefbl, OCO3HAHUE

MP 03. Osnanenue
PETYIATHBHBIMH ACUCTBUSIMHU:
- CaMOCTOSITEILHO
TTO3HABATEIbHYIO

YHUBCPCAJIbHBIMU

OCYHICCTBJIATH
JACATCIBHOCTD, BBISBJIATH

KPUCTAJUTUYECKasl PEIISTKA, THITBI XUMHUYCCKUX
peakimii  (OKHUCIUTEIFHO-BOCCTAHOBUTEIBHEIC,
9K30- U

SHAOTEPMHUYECKHE, PEAKIIMA MOHHOTO 0OMEHa),




9NIEKTpOOOOpYAOBaHUS, B
TOM YHCJIE 3JICKTPUYCCKUX
MaIluH u anmnapaTos,
JNEKTPOOOOPYIOBAHNUS
TpaHc(hopMaTOPHBIX
MOJCTAHIMH M  II€EXOBOTO
3IEKTPOOOOPYIOBaHHS.

MK 3.1 BeISBIATh TPpUIHHBI
HEUCIPAaBHOCTEN C LENbIO
obecrieueHns

OecriepeboitHON paboThI
YCTPOWCTB
9JIEKTPOCHAOKESHHUS u
JJEKTPOOOOPYIOBAHNUS

I00ANTBEHOTO
npodiem;

- INIAHUPOBAHUE U OCYILECTBIICHHUE IEHCTBUM B
OKpY’Karollel cpejie Ha OCHOBE 3HaHUA LieJeH
YCTOHUMBOrO Pa3BUTUS UEIOBEUECTBA;

- aKTUBHOE HETIpUATHE JIEUCTBU,
MPHUHOCAIINX BPeI OKPYKaIOIIeH cpene;

JIP 07. IlewHOCTHM HAay4YHOTO TIO3HAHUS:
OCO3HaHME IIEHHOCTH HAYYIHOH IeATeNFHOCTH,
TOTOBHOCTH OCYIIECTBIISITH MPOCKTHYIO U
HCCIIeIOBATEIHCKYIO JIeSITEebHOCTD
UHIUBUAYAJIBHO U B TPYIIIE.

XapakTepa OKOJIOTHYCCKUX

npoOyiiemMbl,  CTaBUTb W (HOPMYJIHUPOBATH
COOCTBEHHBIC 3aJayll B  00pa3oBaTeNIbHOM
JIeSITEIIbHOCTH M )KU3HEHHBIX CUTYalUsIX;

- NpUHMMaTh MOTHMBBI W apryMEHTBl JPYTux
JIIoeH IpY aHaIH3€e Pe3yNIbTaTOB JeSTENbHOCTH

pactBop, 9JIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
JNEKTPOIUTHUECKAs

JIUCCOLMALINS, OKUCITUTEIb,

BOCCTAHOBHUTEIIb, CKOpPOCTh XUMHUYECKON
PeaKIu, XMMHUYECKOE PABHOBECHE),

TEOpHA ¥ 3aKOHBI (TEOPHS XUMHYECKOTO

CTPOEHHMS OPTAaHUYECKHUX BEIIECTB
A.M.Bbytneposa, Teopus

ANEKTPOIUTHYECKOMN JICCOLINALINH,
nepuoandeckuii 3akox JI.11.MeHnzeineesa,

3aKOH COXPAaHEHHS MAacCHI),

3aKOHOMEPHOCTH, CHMBOJIMIECKHUIT S3bIK XUMHH,
(axTomorMYecKne CBEICHHS O CBOWCTBAX,
COCTaBe, MOJTy9eHUN n 6e3omacHOM
HCTIONIb30BAaHUN BasKHEHIINX

HCOPraHN4YCCKUX U OPraHnvICCKuxX

BEILECTB B OBITY M MPAKTUUECKOMN
JIeSITEIbHOCTH YelIOBEKa;

IIP 03. ChopMHUpOBaHHOCTh YMECHUH BBISBIIATH
XapaKTepHbIe MPU3HAKH U B3aUMOCBSI3b
N3Y4YCHHBIX HOHSITI/II\/'I, MMPUMEHATH
COOTBETCTBYIOIINE MTOHATHS IPU

OIIMCAHUM CTPOCHHUS M CBOHCTB
HEOPraHNYECKUX M OPraHMYECKUX

BEIIECTB M UX TNPEBPALICHHWH; BBUIBIATH
B3aUMOCBSI3b XHMHUYECKHUX 3HAHUH ¢

NOHATHSMH W TIPE/ACTABICHUSMU  JAPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

P 04. CchopmMupoBaHHOCTH YMEHUI
WCTIONB30BaTh ~ HAUMEHOBAHUS ~ XUMHYECKUX
COCIMHEHUI MEKAYHApOIHOTO coro3a
TEOPETUYECKOM

U NPUKIAJHOW XUMUH U TPUBHAIIbHBIE

Ha3BaHUs BaXXHEHIIMX BEIIECTB  (3TUJIEH,

aleTWICH, DIHIEpuH, (eHon, (opManbaeru,
YKCYCHasl KHCJOTa, TJIMIMH, YrapHbId ras,
VTIACKUCTBIA Ta3, aMMHaK, TamleHas H3BECTb,
HeTaIlIeHas! H3BECTh, ITUTHEBAS COAA U IPYTHX),
cocTaBiATh (HOPMYIBl HEOPraHUYECKUX H




OpPraHMYECKUX BEIIECTB, YPABHEHHS
XAMHUYECKUX pPEaKIuil, OOBACHATH HX CMBICI;
MOJITBEPXKIATh  XapakTepHBIE  XHUMHUYECCKHE
CBOMCTBA BEIIIECTB COOTBETCTBYIOIIUMH
SKCIEPUMEHTAMH H

3aMUCSIMH YPABHCHHUN XUMUYCCKUX

peaKIuii;

nop  0s. CchopMupoBaHHOCTE  YMEHHU
YCTaHABIMBATh TPUHAIICKHOCTh H3YIEHHBIX
HEOPTaHMYECKUX M OPTaHWYECKHX BEIMIECTB K
OTpEETICHHBIM

KJIaccaM U TpynIaM COeIUHEHUH,
XapaKTepU30BaTh HUX COCTaB M BaKHEUIINE
CBOMCTBa; ONpEACNATh BHABI XHUMHYECKUX
cBs3eil (KoBaJleHTHAsI, MIOHHAS,

MeTaJlIn4yecKas, BOJIOPOJHA), THIIBL
KPUCTaJUTHICCKAX pemeToK BEIIIECTB;
KJIaCCH(UITPOBATH XUMUICCKUE PEaKIIHH;

IIP 06. Biagenne OCHOBHBIMH METOIAMU
HAyYHOTO TIO3HAHMS BEIISCTB U XUMHUYECKUX
SIBJIEHUI (HabroieHMe, U3MEpeHHeE,
9KCIEPUMCHT, MOJICITHPOBAHUC);

ITP 07. ChopMupoBaHHOCTH yMEHHUH ITPOBOANTD
pacueTsl 1O XWUMHYeCKHM (opmymam u
YPaBHEHHSIM XUMHAYECKHUX

peakumii ¢ HMCIONb30BaHHEM  (DPU3MYECKUX
BEJMYHMH, XapaKTEPHU3YIOLIIX BEIIECTBA C
KOJINYECTBEHHOH CTOPOHBI: MacCHI,

obrema  (HOpManbHBIE  YCJIOBHS)  Ta3o0B,
KOJIMYeCTBa BEIIIECTBA,; HCTIOJIb30BaTh
CHUCTEMHbIE XMMHUYECKHUE 3HAHUS IS

MIPUHATHS PEHICHUH B KOHKPETHBIX

KM3HEHHBIX  CHUTYaIMsX, CBSI3aHHBIX  C
BEIIIECTBAMH U X IPUMCHECHUCM,;
P 08. CdopmMHupoBaHHOCTH YMEHUI

IUTAHUPOBAThH U BBIMIOJIHITh XUMUYCCKUN
AKCTIEPUMEHT (IIPEeBPAILICHHS

OpraHMYECKUX BCHICCTB MPH  HATPECBaHMUH,
MOJIyYCHHE JTUJICHA W M3YYCHHC €TI0 CBOICTB,




Ka4eCTBEHHbIC PEAKIIUH Ha
aNpAETHIBI, KpaxMmal, YKCYCHYIO KHCIOTY;
JIeHaTypanus OeJIKOB PU HarpeBaHWUH, [[BETHBIC
peakiy OeJIKOB; IPOBOAUTH PEAKIINH HOHHOTO
oOMeHa, oTpeIeTsATh

cpeay BOAHBIX pacTBOPOB, KauyeCTBEHHbIE
peaxmuu Ha cynbdaT-, KapOoHAT- U
XJIOPUJ-aHHOHBI, HA KaTHOH aMMOHMS; PEIaTh
9KCTIEPUMEHTAIBHBIC 331a4H 110

temaM "Metamsl" u "Hemerams") B
COOTBETCTBHUU C npaBujiaMu TEXHUKHU
0e30MIaCHOCTH MPU OOPAIIICHUH C BEIIECTBAMHU U
J1a00paTOPHBIM 000PYAOBAaHHEM; MPEACTABISTH
PE3YIbTATBI XUMHUYECKOI'O SKCIICPUMEHTA

B (popme 3anmcu ypaBHEHUH

COOTBETCTBYIOIINX PEAKLUI U

(hopMyITHPOBATH BEIBOABI HA OCHOBE 3THX
Pe3yJIbTATOB;

IIP.09 ChopMupoBaHHOCTH YMEHHUS
aHAJIM3UPOBATh XUMHIECKYIO

nHopmanuio, TOMYy4aeMyl0 W3  Pa3HBIX
HCTOYHHMKOB (CpPEICTB MaccOBOW HMH(pOpMAINH,
ceTs IHTEpHET U IpyrHe);

ITP.10 ChopmupoBaHHOCTh YMEHHUI COOITIOAATD
NpaBWJia  JKOJIOTHYECKH  LIeJIecO00pa3Horo
MOBEJCHUS B OBITY M TPYIOBOH AEATEIFHOCTH B
LETISX

COXpaHEHHsI CBOETO 37I0pPOBbS U

OKpY>Karollel MpUPOJHOH Cpeabl;

YUUTHIBATh ONACHOCTH BO3JICHCTBHS Ha JKHBBIC
OpTaHU3MBI OITPEAEICHHBIX

BEIECTB,  IOHMMAas ~ CMBICI  IOKa3aTesst
IIpeAEIBEHON TOITyCTUMON KOHIICHTpAINY;
MP.11 g oOydgaromuxcs ¢ OrpaHHYCHHBIMA
BO3MOXHOCTAMH 3/I0pOBBSI:
CdopMHpPOBaHHOCTH YMEHUS MIPUMEHSTh
3HaHHMs OO0 OCHOBHBIX JIOCTYIHBIX METOAaX
MIO3HAHMS BEIECTB ¥ XUMUYECKHUX SBJICHHUII;




2. CTPYKTYPA U COAEPKAHUE YYEGHOU JUCIIUILINHBI

2.1. O0bemM JUCUMIVIMHBI M BUIbI Y4eOHOH padoThI

N Oo0bem B
Buj yueOHoi1 padoThI
yacax

O0bem 00pa3oBaTeJbLHON MPOrPaAMMbl Y4eOHOW TUCHMIIUHbI 72
BT. U..

1. OcHOBHOe coJep:KaHue 64
BT. U..
TEOPETHIECKOE 00YUCHHE 20
IIPAKTUYECKUE 3aHATHUS 34

2. IIpodeccuoHATILHO-OPHEHTHPOBAHHOE CO/IEPKAHUE (COePKAHNE 6

NPHUKJIATHOTO0 MOTYJIsA)

B T. 4.:
TeopeTHyYecKoe 00yueHue 2
MPAKTUYECKUE 3aHITHS 4
[Tpomexxyrounas arrectamnus — nudGepeHInpoBaHHBIN 3a4eT 2
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2.2. TeMmaTHYeCKHI IJIAH U COAEPKaHHME YYeOHOM AUCUMILUIUHBI

Conepxanue y4eOHOro Mmarepuajia (0CHOBHOE 1 POdecCHOHAIBHO-

HaunmenoBanme . DopmMupyemMblie
N~ OpPHMEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKHE 3aHATHSA, NPUKIAAHOI | O0beM YacoB KOMITETEHIHH
MOIYJb
1 2 3 4
OCHOBHOE cojlepKaHue 64
Paszgen 1. OcHOBBI CTPOEHUSI BeleCTBA 6
Tema 1.1. OCHOBHOE coJiep:KaHue 4 OK 01
CrpoeHue aToMoB Teopernueckoe o0yueHue 2
XUMHUYECKHUX CoBpeMeHHass Mozenb CTpoeHHs aroMa. CHUMBOJMYECKHN S3bIK XMUMHHU.
DJICMCHTOB U IIpUPOJa | XUMUYECKHUH 3JIEMEHT. 3HeKTp0HHa;1 KOHq)HrypauI/I;I aroma. KnaccmbHKauHH
XUMHYECKOU CBA3H XUMHUYECKHUX JIEMEHTOB (S-, p-, d-3JIEMEHTHI). D)
BaneHtHsble 351eKTpoHBI. BaleHTHOCTB. DJIEKTpOHHAs IPUPOAA XMMUYECKON
CBSI3H. DJIEKTPOOTPUIIATEILHOCTh. BUIBI XHUMHYECKOW CBsI3M (KOBaJIeHTHAs,
MOHHAsl, METAJIMYEeCKas, BOAOPOAHAs) U CIIOCOOBI €€ 00pa30BaHuUs
IIpakTuyeckue 3aHATHS 2
Pemienue 3amaHuii Ha HMCHOJNB30BAHUME XHUMHUYECKOW CUMBOJIMKA U 2
Ha3BaHUU COEIUHEHHUH IO
HOMEHKJIAType MEXIYHApOJHOTO COI3a TEOPETHUYECKOM M MPUKIAJIHON
XUMUU U TPUBUAIBHBIX
Ha3BaHWM JJI1 COCTABICHUS XUMUYECKUX (OPMYI IBYXaTOMHBIX COSAHMHEHUIA
(oxcuaoB, cynb(uIOB,
TUAPUAOB U T.I1.) U IPYTUX HEOPraHMUYECKUX COCTUHEHUHN OTIENIbHBIX KJIACCOB.
[IpakTrueckue 3a1aHns HA YCTAHOBIIEHUE CBSI3U MEXK]y CTPOEHUEM aTOMOB
XUMHUYECKUX AIIEMEHTOB U
MIEPUOIUYECKUM U3MEHEHHEM CBOWCTB XMMHUYECKHUX 3JIEMEHTOB U UX
COEAMHEHUIN B COOTBETCTBUU C
nosiokeHueM lleproanyeckon CUCTEMBI.
Tema 1.2. OCHOBHOE coJiep:KaHue 2 OK 01
ITeproanyeckuii IIpakTHYeCKHE 3aHATHS 2 OK 02
3aKOH ¥ Tabiuia Ilepnonnyeckas cucrtema xumudeckux 2ineMeHToB [[.M1. Menneneesa. 2

J.1. MenneneeBa

Du3nyecKuil CMBICT
[Tepuonnueckoro 3akona /.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS




CBOMCTB XMMHUYECKUX 3JIEMEHTOB, 00pa3yeMbIX MU MTPOCTHIX U CIOKHBIX
BEILECTB B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKOIO IJIEMEHTA B
[Tepuonuueckoit cucreme. MUpoBO33pEHYECKOE U HAYYHOE 3HAYEHHUE
ITepunonnueckoro 3akona /I.1. Menneneesa. IIporuosst [I.11. Menneneesa.
OTKpBITHE HOBBIX XMMHUYECKUX IIIEMEHTOB.

Pelrenue npakTMKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha
XapaKTepU3aluI0 XUMHUUECKUX 3JIEMEHTOB «MeTauinueckue / HeMeTaJuTnuecKue
CBOMCTBA, MIEKTPOOTPULIATEIIBHOCTh XUMUYECKHUX HIIEMEHTOB B COOTBETCTBUH C
UX 3JIEKTPOHHBIM CTPOCHHUEM U MTOJIOKEHUEM B IEPUOJUYECKON CUCTEME
XuMHYeckux 3neMeHToB .M. MenpaeneeBay

Pa3zpen 2. XumMuuecku

€ peaknun

10

Tema 2.1. Tumet
XUMUYECKUX PEaKIUid

OcHoOBHOE conepKaHue

Teopernueckoe 00yueHue

Knaccugukanus u TUIIBI XMMUYECKUX PEAKIMI C y4aCTHEM HEOPTaHUYECKUX
BeniecTB. CocTaBlieHHE ypPaBHEHUIN PEAKIMI COEIUHEHNUS, PAa3JI0KEHHUS,
3aMelleHus, 0OMeHa, B T.4. peaKI1il FOPEHNUs, OKUCICHUA-BOCCTAaHOBJICHUS.
YpaBHEeHUs OKHCIEHUSA-BOCCTaHOBIIEHUs. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTaHOBUTENb. COCTaBICHUE U yPABHUBAHUE OKHCIUTEIIBHO-
BOCCTaHOBUTEIJIBHBIX PEAKIM METOZOM 3JIeKTPOHHOTro Oananca. OKHCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIE PEAKLIUU B IPUPOJE, IPOU3BOICTBEHHBIX IIPOLIECCAX U
JKU3HEACSITEIIbHOCTH OPraHU3MOB

IIpakTuyeckue 3aHATHS

KonunuecrBennrle oTHOIIEHNS B XUMUHA. OCHOBHBIE KOJIMUECTBEHHLIE 3aKOHLI B
XUMHUHM U pacyeThl [0 YpaBHEHUSIM XMUMHUYECKUX peakuuil. Mosb Kak eIMHHIIA
KOJIMYECTBA BellecTBa. MoJspHas Macca. 3aKOHBI COXPAaHEHUS MAacChl |
sHepru. 3akoH ABoraapo. MonsapHelii o0beM Ta3oB. OTHOCUTENbHAsS
IUDIOTHOCT, Tra3oB. PacdeTel 10 YpaBHCHHUAM XHUMHUYCCKUX peaKuHﬁ C
WCITOJIb30BAaHUEM MacChl, 00beMa (HOpPMaJIbHBIC YCJIOBHS) Ta30B, KOJIHMYECTBA
BEIIIECTBA

OK 01

Tema 2.2.
DNEKTPOIUTHYECKAS
JHUCCOIHAIUS U
HMOHHBII OOMEH

OCHOBHOE co/lep:KaHue

Teopernueckoe 00y4yeHnme

Teopus ANEKTPOIUTUYECKOU JHUCCOLIMAIINAH. HonsL. DIEKTPOJIUTHI,
HEINEKTPOJIUTHI. Peaknimn nonHOoro obmeHa. CocTaBiieHHE peaKIuii MOHHOTO
oOMeHa MyTeM COCTaBJICHHS WX TMOJHBIX U COKPAIIEHHBIX HMOHHBIX ypaBHEHUH.
KuciaoTHO-OCHOBHBIE peakliy. 3alaHusl HA COCTABJIICHUE HOHHBIX PEaKIIMil

OK 01
OK 04




JlabGopaTopHble 3aHATHSA

JlabopatopHast paboTa “THIbI XUMUYECKUX PEaAKIINi”.

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOJHBIX U 00pa3yrOIUXCS
BELIECTB) U IPU3HAKOB XMMHUYECKUX peakiuil. [IpoBenenue peakunii HOHHOTO
oOMeHa, oIpeiesIeHUe CpeJibl BOAHBIX PAaCTBOPOB. 3a1aHuUs Ha COCTaBIEHUE
MOHHBIX PEaKLil

KourpoJsbHas pabora

1 «CTtpoeHne BenecTBa 1 XUMUYECKUE PEAKITUN»

Pazpea 3.

CTpoeHne U CBOIICTBA HEOPTraHMYECKHUX BellleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHUE
HEOPTraHMYECKUX
BEIECTB

OcHoBHOe coepkaHue

Teopernueckoe 00ydyeHnme

[Ipenmer Heoprannueckoit xumuu. Kimaccudukaryst HEOpraHM4eCKruxX BELIECTB.
[Ipocteie u cioxHbIe BerecTBa. OCHOBHBIC KIIACCHI CJIOKHBIX BEIIECTB (OKCH/IBI,
I‘I/I,Z[pOKCI/I,Z[BI, KHCJIOTHI, CO.HI/I). B3aI/IMOCB}I3B HeOpFaHI/I‘-IGCKI/IX BCIICCTB.
ArperatHple COCTOSIHHS BeniecTBa. Kpucrammueckue u aMmopHbBIE BEIIECTBA.
THUIBI KPUCTAIUIMYECKUX PELIETOK (aTOMHAas1, MOJIEKYJIsIpHasi, HIOHHa,
MeTaJUTMIecKasi).

3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAITMYECKON
peueTky. 3aBUCUMOCTh XUMHYECKOM aKTUBHOCTH BEIIECTB OT BUJAa XMMUYECKOM
CBSI3U M THIIA KPUCTAJUITMYECKOHN pemieTku. [IpnunHbpl MHOrooOpasust BeniecTB

IIpakTnyeckune 3aHATHS

HoMmeHk1aTypa HEOpraHUYEeCKHX BENIECTB: Ha3BaHHUE BEIIECTBA HCXOIS U3 UX
XUMHUYECKON (OPMYJIbI UM COCTABJICHNE XUMUYECKOH (popMyITbl UCX0/s U3
Ha3BaHUs BemecTsa 1o Mmexaynapoanoi (MIOITAK) nnu TpuBuansHOM
HOMEHKJIaType.

Pemrenne mnpakTHYeCKMX 3aJaHWil MO KiIaccH(UKAIMM, HOMEHKJIAType u
XUMHYECKHM (opMyJaM HEOPraHHYECKUX BEIIECTB pPAa3JIMYHBIX KJIaCCOB
(yrapHsblii Ta3, YIiIeKUCIbIA ra3, aMMHaK, TallieHas H3BeCTh, HeralleHas: H3BECTh,
NUTHEBAS CO/IA M PYTUX): Ha3bIBATh U COCTABIATH (POPMYIIBI XUMHUYECKUX
BEILIECTB, ONPEACIATh MPUHAICKHOCTD K KIaccy.

HcTounuku XxuMuveckoil nHpopmanuu (CpecTB MacCOBOM HHPOpPMALINH, CETh
Wurtepuet u apyrue). [lonck naGpopManum 1mo Ha3BaHUAM, UIACHTH(UKATOPAM,
CTPYKTYPHBIM (hopMyiam

OK 01
OK 02
IIK 2.1

Tema 3.2.

Dduznko- XUuMHUYECKHE

CBOMICTBA

OCHOBHOE co/lep:KaHue

Teopernueckoe o0yueHue

Mertamipl. O6mme Gu3nueckue U XUMUYECKHE CBOMCTBA MeTauioB. CrOoCOOBI

OK 01
OK 02
IIK 2.1




HCOPraHNn4CCKUX
BCIICCTB

NOJYYCHUs.  3HAueHHWE  METAJUIOB W HEMETAIOB B MPUPOAE H
KUBHCACATCIIBHOCTH YCJIOBCKAa MW OPraHu3MOB. KOppOBI/IH METAJIJIOB: BUAbI
KOPPO3HH, CIIOCOOBI 3aIUTHI METAIIIOB OT KOPPO3HH

Hemeramner. OOmme ¢u3nueckue W XUMHYECKHE CBOWCTBA HEMETAJUIOB.
Tunuunsie cpoiictBa HemetawioB IV— VII rpymn. Krmaccudpukamus wu
HOMEHKJIaTypa COeIMHEHUH HemeTaioB. KpyroBopoTsl OMOTEHHBIX 3J€MEHTOB
B IpHUpoOJIe

XVMUYECKUE CBONCTBA OCHOBHBIX KJIACCOB HEOPTAHUYECKUX BEIECTB (OKCHJIOB,
TUAPOKCHUIOB, KUCIIOT, COJICH | JZIp.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
IMPOCTHIX BCHICCTB, BOAJOPOAHBIX COGHHHGHHﬁ, BBICIIUX OKCUI0B U THAPOKCHUIOB

IIpakTnyeckue 3aHATHS

CocraBieHUe YpaBHEHUM XHUMHUYECKUX PEAKIUMHA C Y4YaCTUEM TIPOCThIX H
CIIOXKHBIX HEOPraHMYECKHX BEILECTB: METANIOB U HEMETAUIOB; OKCHJIOB
METAJUIOB, HEMETAIJIOB U aM(OTEPHBIX 3JIEMEHTOB; HEOPraHMYECKUX KHUCIIOT,
OCHOBaHMH ¥  aM(OTEpHBIX  THIPOKCHAOB; HEOPraHUYECKHUX  COJICH,
XapaKTEPU3YIOIINX UX CBOMCTBA.

PemieHne npakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA,
COCTaB, MOJIy4YeHUE U OE30M1aCHOE UCMOIb30BAHNE BAXKHEHIIINX HEOPraHMYECKUX
BEIIECTB B OBITY U NPAKTUYECKOH JIeATEIbHOCTH YeJIOBEeKa

Tema 3.3.
Wnentudukanus
HEOPraHUYECKUX
BEILIECTB

OCHOBHOE cojlep:KaHue

JlaGopaTopHble 3aHsATHS

Jlaboparopnas padora «neHTH(UKAIMST HEOPTaHUIECKUX BEIIECTB.

Pemenue OKCIICPUMCHTAJIbHBIX 3aJ1a4 110 XUMHWYCCKUM CBOIICTBaM METAaJLJIOB
U HEMETAJUIOB, M0 PACIIO3HABAHUIO U MOIYUYECHHUIO COSTMHEHHI METAJUIOB H
HEMCTAJJIOB.

WpnenTudukamnys HEOPraHMYECKUX BEIIECTB C HCIOJNB30BaHUEM HUX (U3UKO-
XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KAa4ECTBEHHBbIX peakuuil. KauecTBeHHBIE
peaxiu Ha cynb(haT-, KapOOHAT- U XJIOPHUJI- AHWOHBI, HA KATHOH aMMOHUS

KourpoJsabHas pabora

2 «CBOICTBAa HEOPraHUYECKUX BEIIECTB)

OK 01
OK 02
OK 04

Pazngean 4.

CTpoeHne U CBOWCTBA OPraHUYeCKHUX BelIeCTB

24

Tema 4.1.
Knaccuduxanms,
CTpOCHUE U
HOMEHKJIATypa
OpPraHUYeCKHUX

OCHOBHOE cojlep:KaHue

Teopernueckoe o0yueHue

IlosiBleHMe © pa3sBUTHE OpPraHUYECKOM XUMHUM Kak Hayku. IIpenmer
OpPraHM4ecKod XMMHUHU. MeCcTO M 3HAYC€HHE OPraHNu4YeCKOM XHMHHU B CHUCTEME
€CTECTBEHHBIX HayK.

OK 01
IIK 1.2




BCIICCTB

XHUMHUYECKOE CTPOCHUE KAK MOPSAOK COCAUHEHUSI ATOMOB B MOJIEKYJIE COTJIACHO
uX BaJeHTHOCTU. (OCHOBHBIE TIOJIOXKEHUSI TEOPUU XUMHUYECKOTO CTPOCHHUS
Oopranmveckux coenuHeHud A.M. byrmiepoBa.  YTIiepoAgHblii  CKeJleT
OpraHWYECKOM MOJIEKYJbl. 3aBUCHUMOCTh CBOWMCTB BEHIECTB OT XHUMHUUYECKOIO
CTpOEHHUsI MoJIeKyd. M3omMepust 1 H30MepBL.

[lonarue o ¢ynkumoHanbHOM rpynme. Panukan. ITpuHuumnsl KiraccupuUKauu
OpraHWYECKUX COEAUHEHUN. MeXIyHapoaHasT HOMEHKJIATypa M MPUHLUIIBI
HOMEHKJIATYphl OpraHudYeckux coeauHeHuid. [loHsTHE 00 a3oTcomep amux
COEIMHEHUSIX, OMOJIOrMYECKU aKTUBHBIX BEILECTBaX (YIieBOJax, xKHUpax, Oenkax
U JIp.), BBICOKOMOJIEKYJISIPHBIX COSAMHEHHSIX (MOHOMEp, MOJUMEP, CTPYKTYPHOE
3BEHO)

IIpakTHyeckHe 3aHATHA

Homenknarypa opraHnueckux CO€AMHEHUN OTIENbHBIX KJIACCOB (HACHIIICHHBIE,
HEHACBHIIICHHBIE M  apOMAaTHYECKUE  YTIJIEBOAOPOJbI, CIUPTHI, (PEHOIBI,
aNbJIETUIbl, KETOHBI, KapOOHOBBIE KHUCIOTHI M Ap.) CocTaBieHHE TMOIHBIX M
COKpAIIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHUYECKHX BEIIECTB OTAEIbHBIX
KJIACCOB, HCIOJNB3YySl HUX Ha3BaHUS [0 CHUCTEMATUYECKOM U TPHUBHAIBHOMN
HOMEHKJIaType (3TWJIEH, alleTUJIeH, MIIMLEpuH, (GeHo, popManbaerus, ykcycHas
KHCJIOTa, THIMH). PacueTsl mpocreiimeir GopMyibl OpraHuuecKol MOJICKYIIHI,
UCXOJI U3 AJIEMEHTHOT0 cocTaBa (B %)

Tema 4.2.
CaoiicTBa
OpraHUYECKHUX
COCTUHEHUH

OCHOBHOE cojlep:KaHue

12

Teopernueckoe 00y4yenue

DU3UKO-XUMUYECKHE CBOMCTBA OPraHMYECKUX COCAUHEHUI OTAEIBHBIX KJIACCOB
(ocobenHocTn  KjacCM(UKAIMM W HOMEHKJIATyphl ~ BHYTPH  KJacca;
TOMOJIOTHUECKUH psn U obmas ¢dopmyna; u3oMepHs; (pU3HMUECKUEe CBOICTBA;
XUMHUYECKHE CBOWCTBA; CIIOCOOBI MOTYUYEHU):

- TIpe/ieNIbHbIE YTIIEBOAOPO/IbI (JIKaHbl M LIMKJIOAJIKaHbl). ['OpeHne MeTaHa Kak
OJIMH U3 OCHOBHBIX MCTOYHHKOB TeIlJla B MPOMBILIUIEHHOCTH U ObITy. CBOMCTBa
MPUPOAHBIX YTIIEBOJOPOAOB, HAX0XKICHUE B IPUPOAE U IPUMEHEHUE AJTKAHOB;

- HempeJenbHble (QJKEeHbl, QJKUHBl M QJKaJWEHbl) M apoMaTHYECKHe
yIIIEBOAOPOABL. ['OpeHHe aneTwieHa Kak HCTOYHUK BBICOKOTEMIEPATYypPHOrO
IIJIAMEHU I CBAPKU U PE3KHU METAJIIOB

— KHUCIIOpPOJCOJepKAIINE COCAMHEHUs (COUpThl M (peHosbl, KapOOHOBBIE
KUCIIOTBI W 3(QUPHI, albJETHIBl U KETOHBI, XHUPHI, yriaeBozpl). [IpakTtuueckoe
pUMEHEHHE STUJICHTJINKOJIA, TJIUIEpUHA, ¢enona. ITpumenenue

OK 01
OK 02
OK 04
IIK 3.1




dbopmanbierua, aeTaabIeruaa, YKCYCHOM KUCIOThL. Mbllla KaKk COJIM BBICIITHX
KapOOHOBBIX KUCJIOT. MOIOIINE CBOKCTBA MbLIa

— a30TcojAepiKallue COCNUHEHHS (aMHUHBI M aMHHOKHUCIIOTHI, OCJKH).
BricokOMONEeKyIsIpHBIE  COCAMHEHUS (CHMHTETHYEeCKHEe U OMOJIOTHYECKH-
aKTHUBHBIC). MOHOMED, MTOJIUMEP, CTPYKTYpHOE 3BeHO. [lomumepu3anus dTHIIeHA
KaK OCHOBHOE HAIPaBIICHUE €TO UCIIOJIb30BAHMUS.

['eHeTHUeCKas CBA3b MEXTy KJIACCAMH OPTaHMYECKUX COCTUHCHUI

IIpakTHyeckHe 3aHATHA

CBoiicTBa OpPraHMYeCKUX COCAWHEHHH OTIENIBHBIX KJIAcCOB (TPUBHANIBHAS H
MEXIyHapOaHAas HOMEHKJIATypa, XMMUYECKHE CBOICTBA, CIIOCOOBI MOJIyUEHUS):
npefenpHble (alIKaHbl M LMKIJIOAJIKAHBI), HENpeleNbHble (AIKEHbI, aJKUHBl U
JIKaUCHBI) U apOMaTUYECKHE YIIIEBOJOPO/IbI, CIIUPTHI U (PEHOIBI, KapOOHOBBIE
KACIOTBI ¥ d3(UpBI, ampAeruibl M KETOHbI, aMUHbl U aMHUHOKHUCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs. 3aJaHus Ha COCTaBIEHUE YypaBHEHUI
XUMHYECKUX PEaKUUi C y4acTHEM OpPraHMYECKHX BEIECTB HA OCHOBAHHH HX
COCTaBa U CTPOEHUs

CocraBneHue cxeM peakuui (B TOM 4MCIE IO IPEIIOKEHHBIM LIEOYKaM
IpeBpalleHHi), XapaKTepU3YyIOIIUX XHWMHUYECKHE CBOWCTBA OPraHMYECKHUX
COCIMHEHUN OTHENbHBIX KIJIACCOB, CHOCOOBI HMX TIOJNYYEHUS U Ha3BaHHE
OpPraHMYEeCKUX  COCIMHEHUH 10 TPUBUAJIBHOW WM  MEXKIyHapOIHOU
CUCTEMATUUYECKON HOMEHKIIATYPE.

PemeHne  mpakTHKO-OPUEHTUPOBAHHBIX  TEOPETUYECKMX  3aJaHMM  Ha
CBOMCTBA OPIraHUYECKUX

COEJIMHEHUI OTJENBHBIX KJIACCOB

JlaGopaTtopHasi paGora

Jlaboparopnas padota “IIpeBpaieHust opraHMYEeCKUX BEUIECTB IIPH HarPEBaHUH "
[TonyuyeHue sTuIEHAa U U3yYEHUE €0 CBOUCTB. MOIeIMpOBaHUE MOJIEKYII U
XUMHUYECKHUX IPEBPAlICHUI Ha IPUMEpE dTaHa, STUJICHA, aeTHIICHA U JIp.

Tema 4.3.
Nnertudukarus
OpPraHUYECKUX
BEIIISCTB, X 3HAYCHHUE
U TIPUMEHEHUE B
OBITOBOM U
IIPOU3BOJACTBEHHOM

OcHoBHOe coepKaHue

Teopernueckoe o0yueHue

buoopranmueckue coenuHeHus. [IpuMeHeHme W OWolloTMYecKas  POJb
yraeBonoB. OKUCICHHE YTIIEBOJAOB — MCTOYHHK DHEPTHH >KUBBIX OPTaHU3MOB.
Obnactu mpuUMEHEeHHsT aMHHOKUCIIOT. [IpeBpaieHus 0eNKoB MUK B OPTaHU3ME.
buonornueckune ¢ynkiuu OenkoB. buonormueckue ¢GyHKIUMU KUpoB. Pomnb
OpPraHU4ecKOil XMMHH B PEIICHUHU TPo0JIeM MHUIIEBOH O€30MaCHOCTH

OK 01
OK 02
OK 04




JCATCIIBHOCTHU
YCJI0OBCKa

Ponp  opranmyeckoii XMMHUHM B PEIICHWHM MPOOJIIEM  SHEPreTHUYECKOM
6630HaCHOCTI/I, B pa3BUTUU MCOULUHBI, CO3OJAaHHWU HOBBIX MAaTCPHUAIIOB, HOBBIX
UCTOYHUKOB OHHEPruM (aJbTepHATUBHbIE MCTOYHUKH dSHeprun). OmnacHOCTh
BOSHeﬁCTBHH Ha )XUBBIC OPTraHU3MbI OPTaHUYCCKUX BCUICCTB OTACIIbHBIX KJIACCOB
(yrmeBomopozbl, CHOUPTHI, (EHOIBI, XJOPOPraHUYECKHE  MPOU3BOJIHBIE,
aJbACTUJIBI U JIP.), CMBICH MOKa3aTessl MPeAeIbHO JOMYCTUMON KOHIEHTpaIluU

JlabGopaTopHble 3aHATHSA

JlaboparopHas paboTta: “MneHTudUKANNSI OPTaHUUECKUX COCTUHEHHIA
OTJENbHBIX KiaccoB” MneHTrduKamnus opraHui4ecKuX COSTUHEHNN OTACITIbHBIX
KJIacCOB (Ha MpUMeEpe aabACTHUIOB, KpaxMalla, YKCYCHOW KHCIOTHI, OEIKOB H
T.I.) C HUCIOJIb30BAHUEM HX (UIUKO-XUMHUYECKHUX CBOMCTB U XapaKTEPHBIX
Ka4eCTBEHHBIX peakuuid. [leHarypauus Oenka mpu HarpeBaHuu. L{BeTHbIE
peakuuu 6enkoB. BO3HUKHOBEHHE aHATUTHYECKOIO CHTHAla C TOYKU 3PEHHUS
XUMUYECKHUX MPOLIECCOB MPHU MPOTEKAaHUU KaU€CTBEHHOM peakinH,
MO3BOJIIONIEH HIEHTU(UIIMPOBATH NPEJI0KEHHbIE OPTraHUYECKHE BEIIeCTBA

KonTpoabnas pabora 3 «CTpyKTypa U CBOMCTBA OPTaHUYECKUX BEIIECTBY

[SS]

Pa3zgen 5. Kunernueckue u TEPMOAUHAMHUICCKHE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHYICCKHUX

peakumi

Tema 5.1.
CxopocThb

XUMUYECKUX PEAKLIUM.

XHUMHUYECKOE
paBHOBECHE

OcHoBHOe coepkaHue

Teopernueckoe 00y4yeHnme

CKOpOCTh peakIuH, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PAKTOPOB: TPHPOJIBI
pearupyoImux BelecTB, KOHIEHTPALUU PearupyronuX BEIECTB, TeMIIepaTyphbl
U TUIOIIAJM PEaKIMOHHOW TMOBEPXHOCTH. TeruioBble 3(P(HEKTh XUMHUECKUX
peakuuii. IK30- U FHAOTEPMHUYECKHUE, PEAKIIHH.

OOpatuMocTh peakiuil. XHUMHUYECKOE pPaBHOBECHE W €ro CMEIIEHUE IO
NEeICTBUEM pa3aNYHbIX (HaKTOPOB (KOHIIEHTpAIMsl PEareHTOB WM MPOAYKTOB
pcaknunu, OJaBJICHUC, TeMnepaTypa) 1 CO34aHUuA OITUMAJIBbHBIX yCHOBI/Iﬁ
npoTekaHus xumudeckux nponeccon. [Ipunnun Jle [latense

OK 01
OK 02
IIK 2.2

IIpakTnyeckue 3aHATHS

Pemienne mpakTHKO-OPUEHTUPOBAHHBIX 33JaHUN Ha aHaiu3 (PaKTOpOB,
BIMAIONIMX Ha MU3MEHEHHE CKOPOCTH XMMHUYECKOW peakluy, B T.4. ¢ HO3ULUN
HKOJIOTHYECKH 1IeTIECO00PA3HOT0 MOBEACHUS B OBITY U TPYIOBOH EATETbHOCTH
B LIEJISIX COXPAHEHHUS CBOETO 370POBbs U OKPYXKAIOUIEH IPUPOIHON CPEBL.
Pemenne mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUM Ha MPUMEHEHHE IPHUHIINIA
Jle-Illatenpe U1 HAXOXKICHMS HAIPABJICHUS CMEIIECHUS PaBHOBECHS

OK 01
OK 02
IIK 2.2




XUMHUYECKON peaklud M aHanu3 (PaKTOpOB, BIUSIOLUIMX HA CMEILEHUE
XUMHUYECKOTO0 PAaBHOBECHSI

Pa3znen 6. PactBopnl 4
Tema 6.1. OCHOBHOE co/iep:KaHue 2 OK 01
[lonsTue o pacteopax | Teopernueckoe o0yueHue 2 OK 02
PacTBopenne Kak (U3MKO-XMMMUecKuii mpouecc. PactBopel.  Crioco0sl OK 07
[PUTOTOBJIEHHST PACTBOPOB. PacTBOpMMOCTh. MaccoBasi JOJisi pacTBOPEHHOTO 2 IIK 3.2
BemecTBa. CMBICH MOKA3aTess MPEAEIbHO JOMYCTHMONW KOHIEHTPAIUM M €T0
HCIIOJIb30BAHME B OIIEHKE DKOJIOTHYECKOM OE30MaCHOCTH.
[IpaBuia SKOJOTMYECKH LEIECOOOPA3HOrO IMOBEAEHHS B OBITY M TPYIOBOH
JEATENbHOCTH B LEISIX COXPAHEHUs CBOErO 3J0POBbS M  OKPYXKAroUIEH
NPUPOIHOM  CPENbl; OMACHOCTh BO3AEHCTBUS HAa JKUBBIE  OPraHU3MBI
OTIPEJIENIEHHBIX BEIIECTB.
Pelienre NpakTUKO-OPUEHTUPOBAHHBIX PACYETHBIX 3aJaHMi Ha PacTBOPHI,
MCIIOJIb3yEMBIE B OBITOBOI M IIPOU3BOICTBEHHOMN JEATENBHOCTH YEJI0BEKA
Tema 6.2. OCHOBHOE coJiep:KaHue 2 OK 01
HUccnenosanune JlaGopaTopHble 3aHATHS 2 OK 02
CBOWCTB pacTBOpPOB | JlaGoparopHas padora «[IpuroToBIEHHE PACTBOPOBY. OK 04
[IpuroroBjieHre pacTBOPOB 3a1aHHOM (MAcCOBOM, %) KOHIIEHTpPAIMH (C 2 IIK 3.2
IPAaKTHKO-OPUEHTUPOBAHHBIMU BOIPOCAMH) M OTIPEIETEHNE CPEIBI BOIHBIX
PacTBOPOB.
Pelenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
ITpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COJlepKaHue (CoepKaHNe MPUKJIATHOT0 MOLYJIs1)
Pa3nes 7. Xumus B ObITY M IPOU3BOICTBEHHOM J1eSITETbHOCTH YeJI0BEeKa 6
XuMmus B ObITY U OcHOBHOE co/Iep:KaHHe 6
NIPOM3BOICTBEHHONH | Teopernueckoe o0yueHue 2 OK 01
JAEATENBHOCTH Hogeiimye TOCTHKEHUS XUMHYECKOM HAYKH M XHUMHYECKOM TeXHOJIOruu. Pojb OK 02
4eroBeKa XUMHUM B OOECIIEUEHHH DKOJOIMYECKOM, SHEpPreTM4eckol M  IHIIEBOI 2 OK 04
0€30MaCHOCTH, Pa3BUTHU MeUIUHLL. [IpaBuia MOUCKA U aHaIu3a XUMHUYECKOU OK 07
MHQOPMALMA M3 PA3IMYHBIX HCTOYHMKOB (HaydyHas M y4eOHO-HaydHas IIK 1.1
JUTEpaTypa, CpesIcCTBA MaccoBOi nHdopmauu, cetb HTepHeT)
IIpakTnyeckue 3aHATHS
Ilouck 1 aHanM3 KEMCOB O MPUMEHEHUH XUMHUYECKUX BEIIECTB U TEXHOJIOTHH C
yaeTroM Oyaymied npodecCHOHANBHOW ACSITEIBPHOCTA MO TEMaM: BaKHEUIHE
CTPOUTENBHBIE MATEPUAIbl, KOHCTPYKLIMOHHBIE MaTE€pHUalbl, KPACKH, CTEKIO, 4




KepaMHKa, MaTepualibl JUIsd JJICKTPOHUKH, HAHOMATEPHANIbl, TEKCTUJIbHBIE
BOJIOKHA, MCTOYHHKH HHEPIrUH, OPraHUYECKWe U MHUHEpaIbHBIE YA0OpCHHS,
JIEKapCTBEHHBIC BEIECTBA, OBITOBASI XUMHSI.

3amuTa: [IpeacraBienue pe3ynbTaToB pelieHUs KeHcoB B (hopMe MHHH-TOKIIaIa
C Mpe3eHTanuen

ITpomeskyTouHast arrecTanus — AU depeHpoBaHHbIN 3a4eT

Bcero
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3. YCJOBHUSA PEAJMU3AIIANA ITIPOT'PAMMBI YUEBHOWTUCITATIIVHBI

3.1. TpeGoBannss Kk MUHIMAJIBLHOMY MAaTEPHAJBHO-TEXHHYECKOMY 00ecre4yeHn 0

Jia  peanuzanuy TpoOrpamMMbl JTUCHUIUIMHBI JOJDKHBI OBITH TNPEAYCMOTPEHBI
CIICMYIONINE CIEeNUAbHBIE TIOMEIICHUs: Y4YeOHBIM KaOWMHET XUMHUM W/WIW ydeOHOM
XUMHUYECKOH 1abopaTopu.

O6opynoBanue y4deOHOro KkaOuHera (HArJsiAHbIe TMOCOOMsI): HaOOPHI
IIAPOCTEPIKHEBBIX MOJAENCH MOJEKYJ, MOJEIN KPUCTAUIMYECKHX PEIIeTOK, KOJUIEKLIUU
IPOCTBIX U CIIOKHBIX BEIIECTB W/WIM KOJUIEKLIUU MTOJTUMEPOB; KOJUIEKIIMS TOPHBIX OO
U MHHepajioB, Tabnuma MeHneneeBa, yueOHbIe (HIBMBL, U(PPOBBIE 00pa3oBaTEIbHbIC

pecypchl.
Texuuueckue  cpeacrBa  00y4eHUs : KOMIBIOTEp €  YCTPOWCTBAMHU
BOCIPOM3BECHUS  3BYyKa,  MPUHTEP,  MYJIbTUMEIUA-IIPOCKTOP C  DKPAHOM,

MyJIbTUMEANMHAS TOCKA, YKa3Ka-Pe3eHTep Il MPe3eHTaIUH.

OobOopynoBanue Jgadoparopuu H PpPadoO4YUX MecT JadOPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHUIIBI, TEPMOMETPBI, MUKPOCKOII, JYIbl, MPEAMETHbIE U TMOKPOBHBIE
CTEKJa, TUIAHIIETHI IS KalmelbHBIX peakiui, (GuibTpoBaiabHas OyMmara, POMBIBAIIKH,
CTEKJIIHHBIE TTPOOUPKH, PE3NHOBBIE MPOOKHU, (POHAPUKH, HAOOP PEaKTUBOB, CTEKIISTHHBIC
MAJOYKH, MITATUBBI I TPOOUPOK; MEPHBIC IIVIIMHPHI, BOPOHKH CTEKIISIHHBIC, BOPOHKU
nenutenbHble muIMHApu4Yeckue (50-100 mi), cTynku ¢ necTUkoM, ¢aphopoBbIe YAIIKH,
NUHOETH, (UIBTpbl OyMaxkHble, BaTa, Mapiisd, YacoBbIE CTEKJA, AJIEKTPOIUIUTKH,
nabopaTopHbIe ITATUBBI, CIHPTOBBIE TOPEIKU, CIUYKH, MPUOOp IS MOJyYEHHUS Ta3oB
(wm mpoOHpKa C Ta300TBOJHOW TPYOKOH), nepKaTtenu Il MPOOUPOK, CKIISTHKH IS
XpaHEHHUs] PEaKTUBOB, pa3AaTOUYHbIC JOTKW; XUMHUYeckue ctakanbl (50, 100 u 200 mn);
IIMTAaTeNN; MAHIETHI, TUTEIbHBIC IIUIIIBI; CEKYHIOMEpHI (TaliMephl), MEpHBIE MPOOUPKU
(ra 10-20 M) u mepHBbIe KOI0bI (25, 50, 100 u 200 M), BoasiHas 6aHs (UM TEPMOCTAT),
CTCKJISTHHBIC TIaJlOYKH;, KOHWYECKHe KONMObl s TtutpoBanus (50 m 100 wm);
WHWKATOPHBIC TMOJOCKH JJIsi ompenerneHus pH u craHmapTHas WHAWKATOPHAS IIKAla;
YHUBEpCAIbHBIN MHAUKaTOp; uneTku Ha 1, 10, 50 mur (wnm mo3arops! Ha 1, 5 u 10 M),
OIOpEeTKH JJIsi TUTPOBAHUS, MeauIIMHCKUE mmpuilbl Ha 100—150 My, mabGopaTopHbie W/Uau
aHanuThyeckue Becbl, pH-meTppl, cymmiubHbIE mKad, U Op. JabopaTopHOe
obopyoBaHue.

3.2. UudpopmanuoHHoe odecredeHre peajn3aunu NporpaMmmbl

OcHoBHasi IuTEeparypa
1. Pymsuruc, I'. E. Xumus. ba3oBblii ypoBeHb: 35eKTpoHHAs popMa yueOHOT0 mocoous ais
CIIO / T'. E. Pymsutuc, ®. I'. ®enpaman. - Mocksa: [Ipocsemenne, 2024. - ISBN 978-5-09-
107579-3. - Tekcr: anextponnsid. - URL: https://book.ru/book/952389

JlonotHUTE/ILHbIE HCTOYHUKHU
1. Xumus. 10 knacc. bazoBbiii ypoBens : YueOnuk / B.B. Epemun, H.E. Ky3smenko, B.1.
Tepenun [u ap.]; noa. pea. B.B. Jlynun — Mocksa : [Ipocsemenue, 2023. — 208 c. — ISBN
978-5-09-110489-9. — URL: https://book.ru/book/952251
2. Kysnenosa, H.E.. Xumust. ba3osslii yposens. 11 kinacc : Yue6nuk / H.E. Ky3nenosa, A.H.
JIéskun, M. A. IllatanoB — Mocksa : [Ipoceemienue, 2022. — 242 ¢. — ISBN 978-5-09-099557-
3. — URL.: https://book.ru/book/951301
4. Pymsutuc, I'.E.. Xumus. 11 knacc. ba3oBsiii ypoBens : Yuebnuk / I.E. Pym3utuc, @.I'.
@®enpaman — Mocksa : IIpocsemenne, 2023. — 224 c. — ISBN 978-5-09-108904-2. — URL:
https://book.ru/book/952221
5. INa6bpuensn, O.C.. Xumus. 10 knacc. ba3osslit ypoBens : YueOnuk / O.C. I'abpuensn, U.T.



Octpoymos, C.A. CnagkoB — Mocksa : IIpocsemenue, 2023. — 128 c. — ISBN 978-5- 09-
107222-8. — URL: https://book.ru/book/951378
6. ["a6puensu, O.C.. Xumus. 11 knacc. bazosiii ypoBens : Yueonuk / O.C. I'abpuensn, N.T'.
Octpoymos, C.A. CrnagkoB — Mocksa : IIpocsemenue, 2023. — 128 c. — ISBN 978-5- 09-
103623-7. — URL.: https://book.ru/book/951379

HNuTepHeT-pecypcebl

1. Poccuiickoe obpazoBanue — @enepanbHbIil mopTan - http://www.edu.ru

2. Enunas  xomneknus — mu@poBBIX  00pazoBaTeNbHBIX  pecypcoB-  http://school-
collection.edu.ru YuuBepcanbHas sHIMKIONEAN - http://www.krugosvet.ru

3. DneKTpoHHass OMOJIMOTEKA 10 XUMHH - http:// www.chem.msu.su/rus/elibrary/regions.html

4. [MoaroroBka k EI'D mo xumuwm -http://chemistry.ru/
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4. KOHTPO.Ib Y OLIEHKA PE3YJIbTATOBOCBOEHUS YUEBHOM
JANCHUITVINHBI

KonTpoar ®W omeHka pe3yiabTaTOB  OCBOCHUSI  JUCHUIUIMHBI  OCYIIECTBISETCA
MPEno/aBaTesieM B MPOIECCe TPOBEICHUS 3aHATHA.

OneHka 1uuHOCmMHBIX PE3YTBTATOB 00ECIICUNBACTCS B XO/I€ PEATH3AIIMN BCEX KOMITOHEHTOB
00pa3oBaTeNbHOrO MPoIiecca, BKI0Yas BHEYPOUHYIO JAESTEILHOCTD.

OueHKa JOCTUXKEHUS MemanpeomMemHuplX pe3yIbTaTOB MPOBOJIUTHCS B XOAE TEKYIIEH U
MPOMEXKYTOUHOU arrectanud. OIEHUBAETCA OCTH)KCHHE KOMMYHUKATHBHBIX M PETYJISATHUBHBIX
NeHCTBUI  (HABBIKK COTPYJHUYECTBA, CaMOOPTAaHU3AIMHU, CAMOCTOSTEIILHOCTH OICHUBAHUS
CUTyallUd W TPUHITHS PEHICHHS, CaMOCTOSTEIBHOCTH HMHGOPMAIIMOHHO-TTO3HABATEIbHON
JESATETbHOCTH).

O0BbeKT KOHTPOJIS €
®opMbI 1 METOABI
IIpenmeTHble pe3yabTaThl yuerom . KOHTPOJIS U OLlEHKHU
npogeccuoHaILHOI
pe3yJbTaToB 00yUYeHH s
HANPABJEHHOCTH

ITP 01. ChropMupOBaHHOCTD MPEACTABICHUIN OK 01,02,04,07 | YCTHBIN U TUCbMEHHBIN
0 MECTE€ XMMHUH B COBPEMEHHON HAay4YHOU K 2.1, I1IK 3.1 ornpoc
KapTHUHE MHUpPA; TOHUMaHUE POJIM XUMHUH B JuddepeHurpoBaHHbIi
dbopMHEpOBaHUN KPYTro30pa 1 3auer
(GyHKIIMOHAIBHOW T'PaMOTHOCTH 4YelloBeKa
JUISl peHIeHUs] MPaKTUYECKHX 3a]1ay;
ITP 02. BmageHnue ocHOBOIIOJIAraloIMU OK 01,02,04, 07 VY CTHBIN B THCEMEHHBIN
XAMHUYECKUMU MTOHATUSAMHU, TEOPUAMH, IIK 2.1, IIK 3.1 omnpoc
3aKOHAMH ¥ 3aKOHOMEPHOCTSIMU; YBEPCHHOE JuddbepeHnrpoBaHHBINA
MOJIb30BAHNE XUMHUUYECKOW TEPMHUHOJIOTUEN U 3ayer
CHUMBOJIHNKOM;
ITP 03. CchropMupoBaHHOCTH YMEHUI OK 01,02,04, 07  |IIpakTudeckue padOThI
BBISIBJIATh XapaKTE€PHbIE MPU3HAKU 1 K 2.1, IIK 3.1 JuddepeHnrpoBaHHBIHA
B3aMMOCBS3b U3YUCHHBIX TOHSATHUH, 3auer
IMPUMEHSTHh COOTBETCTBYIOIINE MOHSTHUS MPU
OMNMUCAHUU CTPOCHUSI U CBOMCTB
HEOPraHMYECKUX U OPraHMYECKUX BEILECTB U
WX MPEBPAIECHU; BBISBISTH
B3aMMOCBSI3b XUMUYECKUX 3HAHUH C
MOHSATUSMHU U MPEACTABICHUSIMU JPYTUX
€CTECTBEHHOHAYUYHBIX IPEIMETOB;
ITP 04. CchopMupOBaHHOCTH YMEHUI OK 01,02,04,07 |TecroBble 3a1aHust
HCITOJIH30BaTh HAUMEHOBAHHUS IK 2.1, IIK 3.1 JuddbepeHnrpoBaHHBIHA
XUMUYECKUX COCTUHEHUIN 3auer
MEXIYHApOJHOIO COI03a TEOPETUYECKOU U
MPUKIIATHOW XUMHUH U TPUBHAIILHEIC
HA3BaHUS BAKHEHIINX BEIIECTB
COCTaBISATH (POPMYIIBI HEOPTAaHUIECKUX U
OpPraHUYECKUX BEIECTB, COCTABIISATh
ypaBHEHHS] XUMUYECKHUX PEAKIUi, 00BSICHATH
UX CMBICIT; IOATBEPKAATh XapaKTepHbIE
XMMUYECKHE CBOWMCTBA BEIIECTB
COOTBETCTBYIOIIMMU SKCTIEPUMEHTAMHU U
3alUCsAMU YPaBHEHUN XUMUYECKUX
peaKIui;
ITP 05. ChopMupoOBaHHOCTH YMEHUI OK 01,02,04,07 |TecroBble 3a1anust
YCTaHABJIMBATH MPUHAJICKHOCTh IK 2.1, TIK 3.1 JlnbdepernrpoBaHHBIHA




U3y4EHHBIX HEOPTaHUYECKUX U
OpPraHMYECKUX BEIIECTB K ONPEACIECHHBIM
KJIaccaM M IpymiiaM COeIMHEHHH,
XapakTepu30BaTh UX COCTaB W BaKHEHIIMe
CBOWCTBA; ONPENEIATh BUIbl XUMHUUYECKHX
CBsI3€H, TUI KPUCTAIUIMYECKUX PELIETOK
BEILIECTB; KJIACCU(PHUIIMPOBATH XUMUYECKUE
peaxiuy;

3a4€CT

IIP 06. Bnanenue oCHOBHBIMU METOIAMU
HaquOFO IIO3HAHUS BECIICCTB U XUMHWUCCKHUX
SBJICHHUM (HaOJII0/IeHNEe, N3MEpPEHUE,
OKCIIEPUMEHT, MOJICITUPOBAHIE);

OK 01,02,04, 07
K 2.1, I1IK 3.1

[TpakTrueckue paboOThI
JuddhepeHpoBaHHbIH
3ayer

[TP.07 ChopmupoBaHHOCTh YMEHUMA

OK 01,02,04, 07

Pemmenne CUTYalMOHHBIX

IIPOBOJUTH PACUEThI 110 XUMUUECKUM K 2.1, I1IK 3.1 3a1a4

dbopmyaM U ypaBHCHHUSIM XUMUYECKUX; JuddbepeHnrpoBaHHBIHA
UCTIONIb30BATh CUCTEMHbIE XUMHUYECKHUE 3ayer

3HAHUS JUIsl IPUHATHUS pEILICHUH B

KOHKPETHBIX )KU3HEHHBIX CHUTYallUsX,

CBSI3aHHBIX C BEIIECTBAMM U UX

IPUMEHEHUEM;

ITP.08 CpopmMupoBaHHOCTH YMEHUH OK 01,02,04, 07  |IIpakTudeckue paboThI
IIJIAHUPOBATH U BBINIOIHATD XUMUYECKAN K 2.1, I1IK 3.1 JuddhepeHpoBaHHbIH
9KCIEPUMEHT 3ayer

ITP.09 cchopMuUpOBaHHOCTH YMEHUS
aHAIM3UPOBATh XUMUYECKYIO HHPOPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3HBIX HCTOYHHUKOB
(cpencTtB MaccoBoi HH(pOpMAIUH, CETh
WHTepHeT u npyrue);

OK 01,02,04, 07
IIK 2.1, IIK 3.1

PaGora ¢ Tabnumamu u
HUHTEPHET- HCTOYHUKAMHU
JuddepeHnrpoBaHHbIi
3a4eT

ITP 10. ChopMupoBaHHOCTh YMEHUH
cOONMIOIaTh TPaBWIIA JKOJIOTHYECKH
11e1eco00pa3HOro MOBEJCHUS B OBITY U
TPYIOBOM JEATEIBHOCTH B LEIX
COXpPaHEHHsI  CBOErO 3JI0pPOBbS M
OKPY’KaroIlled IPUPOIHON CPElbl; YYUTHIBATH
OMACHOCTb BO3/ICUCTBHUS HA )KUBbIE
OpraHU3MbI ONIPE/ICJICHHBIX BEILIECTB,
MTOHMMAsl CMBICIT IOKA3aTels IPEeNEIbHON
JOITYCTUMOM KOHLICHTPALUU;

OK 01,02,04, 07
K 2.1, I1IK 3.1

VY CTHBIN B THCEMEHHBIN
onpoc
JuddbepeHnrpoBaHHBIHA
3a4er

[TP.11. [ns oOydarommxcs ¢ OrpaHUYCHHBIMEI
BO3MO>KHOCTSIMU 3/TOPOBBSI:
c(hOpMHUPOBAHHOCTh YMEHUS TPUMEHSITh
3HaHUA 06 OCHOBHBIX JOCTYITHBIX MCTOJAaX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

OK 01,02,04, 07
K 2.1, I1IK 3.1

VY CTHBIN B THCEMEHHBIN
onpoc
JuddbepeHnrpoBaHHBIHA
3a4er




	РАБОЧАЯ ПРОГРАММА
	ОБЩЕОБРАЗОВАТЕЛЬНОЙ  ДИСЦИПЛИНЫ
	ОД.07 ХИМИЯ
	1. ОБЩАЯ ХАРАКТЕРИСТИКА РАБОЧЕЙ ПРОГРАММЫ УЧЕБНОЙДИСЦИПЛИНЫ
	ОД.07 ХИМИЯ
	1.1. Место учебной дисциплины в структуре образовательной программы
	1.2. Цели и планируемые результаты освоения дисциплины
	1.2.1. Цели дисциплины в соответствии с содержанием ФОП СОО
	1.2.2. Планируемые результаты освоения общеобразовательной учебной дисциплины в соответствии с требованиями ФГОС СОО и ФГОС СПО

	2. СТРУКТУРА И СОДЕРЖАНИЕ УЧЕБНОЙ ДИСЦИПЛИНЫ
	2.1. Объем дисциплины и виды учебной работы

	3. УСЛОВИЯ РЕАЛИЗАЦИИ ПРОГРАММЫ УЧЕБНОЙДИСЦИПЛИНЫ
	3.1. Требования к минимальному материально-техническому обеспечению
	3.2. Информационное обеспечение реализации программы
	Дополнительные источники
	Интернет-ресурсы

	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВОСВОЕНИЯ  УЧЕБНОЙ ДИСЦИПЛИНЫ

		2024-10-22T11:39:16+0300
	САНКТ-ПЕТЕРБУРГСКОЕ ГОСУДАРСТВЕННОЕ БЮДЖЕТНОЕ ПРОФЕССИОНАЛЬНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ЛИЦЕЙ СЕРВИСА И ИНДУСТРИАЛЬНЫХ ТЕХНОЛОГИЙ"




