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Pabouas mporpamma paspaboraHa Ha ocHOBe TpeOoBaHuil denepasbHOr0 rocynapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJAPTa CPEAHEro oomero o0pa3oBaHUs, YTBEPKIAEHHOTO MPUKA30M
MuHnucrepcTBa o0Opa3oBanus u Hayku Poccuiickoit ®@enepanuu ot 17 mas 2012r. Ne 413 (B
neicTByromel penakiuu), DenepalbHON 00pa30BaTEIBHON MPOTPaMMBI CPEIHETO OOIIEeTo
o0Opa3oBaHusi, yTBEpKIACHHOM Mpukazom MunucrepcTBa npocseienus Poccuiickoit deneparuun
or 18 mas 2023 roma Ne 371, ¢ yderom TpeOoBaHMA (eAepPaATBLHOTO TOCYIAapCTBEHHOTO
00pa30BaTeIbHOTOCTaHIAPTACPEAHETONPO(ECCHOHATEHOTO 00Pa30BaHUATIOCTICINATBHOCTH
40.02.01 HdomxonsHOE o0pa3oBaHue, yTBEpKAeHHOTO IIpukazom MuHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit ®denepauuu oT 17 aBrycra 2022 I. N 743,
POTPaMMBIOOIIIC00pa30BaTENEHONYUEOHON I CIIUTIITHBI «XUMUS»,pEKOMEHT0BAHHOM
®denepalibHbIM roCy/1apCTBEHHBIM OIO/1KETHBIM 00pa3oBaTeNbHBIM YUPEXKIEHUEM
JIOTIOJTHUTEILHOTO TPOo(ecCHOHATBLHOTO 00pa3oBanusi «IHCTUTYT pa3BUTUSATIPOPECCHOHATHLHOTO
obpazoBanus» (PI'BOY IO «MPIIO») B kayecTBe NPUMEPHOM MPOTPAMMBI C YYETOM
npoecCHoHaNbHOM HAIMPaBICHHOCTH MPOTPaMM CPEAHEro MpodeccHOHAIBHOro 00pa3oBaHMs,
peann3yeMbpIx Ha 0a3e OCHOBHOrO 0OIIero oO0pa3oBaHUS C MOIYyYEHHEM CPEAHEro OoOIIero
obOpa3oBaHwUs.

Opranuzanus-pa3paboTuuK: roCy/1apCTBEHHOE OrmKeTHOe  mpodeccHoHaIbHOe
oOpa3oBaTenbHOE yupexkaeHne MockoBckoii obmacta «KpacHOTOPCKUH KOJIISIKY.

PazpaboTunk: I'BIIOY MO «KpacHOropCKuNKOIIE K.
PACCMOTPEHAUNCOI'JTACOBAHA OJJOBPEHAUM YTBEPXJIEHA
HazacemanumnmeToguyeckoro Ilemarornueckumcoseroml BIIOYMO
o0wsequuenusl bIIOY MO

. «KpacHOropckuikome )
«KpacHoropckuitkomiepx»
ot 17 arperst 2025r.IIporokonNe2

ot 16 ampens 2025r.IIporokonNel
ITpukazomaupexropakosuiemkal BIIOY

Hayuno-meronnuecknumcoseroMI BITOY MO
MO «KpacHOTOpCKHN KOJUIEIHK)»

«KpacHOropCKuNKOIIIEIK
ot 18 anpenst 2025r.IIporokonNel ot 25 ampens 20251.Ne 811/1
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1. O6masixapakrepucTuKapadoYednporpaMmMbioo1e00pa3oBaTeIbLHOM U CIUILITUHBI

«XUMHuA»

1.1. MecTo AUCHHUIUIMHBI B CTPYKTYpe OCHOBHOH mpodeccuoHaAIbHOI
o0pa3oBaTeJIbHOM MPOrPaMMbI

OO6meoOpa3oBaTenibHas JUCHUIUIMHA «XUMHUS» SBISETCS 00s3aTEIbHONM  YacTbiO
o0uieoOpa3oBareabHOro HKKiIa oopasosarenbHoi nporpamMmsl CIIO B cootBercTBUuM ¢ PI'OCHo
cnermansaocTr 40.02.01 JJomkonpHOE 00pazoBaHue Ha 6a3e OCHOBHOTO OOIIEro 00pa3oBaHus C
MOJIydeHHEM cpentHero oomiero oopaszosanus (COO).

Copepxanue paboueld mporpaMMbl pa3paboOTaHO Ha OCHOBE CHHXPOHHU3ALUU
obpazoBarenbHbix pe3ynbpratoB GI'OC CIIO u ®I'OC CCO c¢ yuerom mnpodecCHOHATbHON
HAIPABJIEHHOCTH.

1.2. Heaun u miianupyemMble pe3yibTaTbl 0CBOCHHUS THCHUTIIHHBI
1.2.1. Heau u 321244 JUCHUILJIMHBI

Copnepxanue nporpamMmbl 0O0I1€00pa30BaTENbHON JUCHMILIMHBI «XHUMHS» HAIpPaBJICHO Ha
JOCTH>KEHHE CIICYIOLINX LIeJIE:

- dbopMHUpOBaHHE CHUCTEMbl XMMHYECKHUX 3HAHUM KakK Ba)XHEHIIEH COCTaBIISIONIEH
€CTECTBCHHO-HAyYHOM KAPTHHBI MHpa, B OCHOBE KOTOPOM JIekKAaT KIIIOYEBBIC IIOHATHSA,
dbyHIaMeHTallbHbIE 3aKOHBl U TEOPHUH XHMMHHU, OCBOCHHE SI3bIKa HAYKH, YCBOCHHE W TOHHMMAaHUE
CYILITHOCTH JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJICHHE C UCTOPHEH UX
pPa3BUTHS U CTAHOBJICHMUS;

- (dbopMHUpOBaHKE U Pa3BUTHE MIPEACTABICHUI O HAYYHBIX METOAAaX MTO3HAHUS BEILIECTB U
XUMHYECKHX pEeaKIHii, HeoOXOMMMBIX i NPUOOPETEeHUsS YMEHHUH OpPHUEHTUPOBATHCA B MHUPE
BEIIECTB U XUMUYECKUX SBICHUHN, UMEIOIIMUX MECTO B IPUPOJE, B NMPAKTUYECKOU U MOBCEIHEBHON
KU3HHU;

- pa3BUTHE YMEHUH M CHOCOOOB JESITENBbHOCTH, CBSI3aHHBIX C HAOJIOJIEHUEM H
OOBSICHEHHEM XUMHUYECKOT0 SKCIEPUMEHTa, COOJNIIOJIEHMEM IIpaBUi O€30IacHOro OOpalleHus c
BEIIECTBAMH.

3ajaun JUCHUIIIINHBI:

1) chopMHUPOBATH TOHUMaHUE 3aKOHOMEPHOCTEN MPOTEKAaHNU XUMHUYECKUX MPOLECCOB U
SABJICHUM B OKPYKAIOIIEH Cpelie, a TAK)KE UX CBA3b C LEJOCTHON HAyYHOW KapTHHOW MHMpA U IPYyrUMU
€CTECTBEHHBIMU HAayKaMHU;

2) Pa3BUTh YMEHMSI COCTABJIATH (POPMYJIbI HEOPTaHUYECKHX M OPraHUYECKUX BEIECTB,
YpaBHEHUS XHMMMUECKHUX peakUui, OOBSICHATh UX CMBICI, WHTEPIPETUPOBATh PE3YNIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopMHpOBaTh HaBBIKU MPOBEACHUS MPOCTEHIINX XUMHUYECKUX IKCIEPUMEHTAIBHBIX
UCCIIEIOBaHUN ¢ COOJIOICHNEM TpaBui 0€30MacHOro OOpallleHusl ¢ BellecTBaMU U J1a00paTOPHBIM
o0opynoBaHueM;

4) pa3sBUTh yMEHHUsS HAaXOJIUTh, AaHAJIM3UPOBATb M HCIOJIB30BaTh HHQPOPMALUIO
XMMHUYECKOTO XapakTepa W3 pa3IMYHbIX HH()OPMAIIMOHHBIX HCTOYHHUKOB, BKIOYas Yy4eOHYIO
JUTEpaTypy, HayyHble MyOIMKAIUU U UHTEPHET-PECYPCHI;

5) chopMUpOBaTh YMEHHUS MPOTHO3UPOBATH IMOCIEACTBUS CBOEH JEATEIBbHOCTH U
XUMHYECKUX TMPUPOJHBIX, OBITOBBIX M IPOU3BOJCTBEHHBIX IPOIECCOB, YUYHUTHIBAS BO3MOKHBIE
JKOJIOTHYECKHE U COLMAIbHBIE BO3ACHCTBUS;



6) chopMUpOBaTh TOHMMAHHWE 3HAYMMOCTH JOCTHIKEHHM XUMHUYECKOW HAyKU U
TEXHOJIOTH JIs1 pa3BUTHUS COLUATIbHON U MPOU3BOJCTBEHHON cpep ¢ yMEHHEM NMPUBOJUTH IPUMEPHI
ux MPUMEHEHUS B pa3IMYHbIX cdepax KU3HU.



1.2.2. Ilnanupyemblie pe3y/bTaTbl 0CBOeHHsI 001Ie00pa3oBaTebHOM JUCHMILIUHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC

(6{0]0;
Ocoboe 3HayeHne o0ieodpa3oBarenbHas JUCHUIUIMHA «XUMUs» uMeeT npu popmupoBannu u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK 3.1, TIK
3.2
Kon u HammenoBanue | [Imanupyemsie pe3yabTaTbl OCBOCHUS JUCLUILINHBI
(bopMpreMij O6mme! JlucInInHApHbIE?
KOMIIETCHIIMH
OK 01. Bsibupars | JIMUHOCTHBIE PE3YNbTATHI IOJKHBI OTPaXkaTh B YACTH: JlucummiimHapHbIe pe3ysbTaThl JOJKHBI OTPaXaTh:
CTIOCOOBI peLIeHUs | TPYAOBOIO BOCIIUTAHHUS: I1P6 01. copMHUpOBaHHOCTH MPEACTABICHUI: O XUMHUYECKOU
3aja4 TOTOBHOCTh K TPYJy, OCO3HAaHME LIEHHOCTH MAacCTEPCTBA, | COCTABJIAIOIIEH E€CTECTBEHHOHAYYHOM KapTUHBI MHUpPA, POJIH
npodeccHOHATBLHON TPYIOJIO0HE; XMMHAWA B TO3HAHWU SIBICHUH MpPHUPOIBI, B (HOPMUPOBAHHUU
NeSITEIbHOCTH TOTOBHOCTb K AKTUBHOMW JIE€ATEIbHOCTU TEXHOJOTUYECKON | MBIIIJIEHUS! W KYJIbTYpPbl JIMYHOCTH, €€ (YHKUHOHAIBHOU
IIPUMEHUTEIBHO K|H COLIMAJIbHONM  HAIPABJIEHHOCTH, CIIOCOOHOCTH | TPAMOTHOCTH, HEOOXOAMMOW JUIsl PpEIIEHUS NPAKTUYECKUX
pa3IM4HbIM UHULIMKAPOBATh,  IUIAHUPOBATh M CAMOCTOSTENIBHO | 3a/1a4 U 3KOJIOTHYECKH OOOCHOBAHHOT'O OTHOIIEHMS K CBOEMY
KOHTEKCTaM BBITIOJIHATH TAKYIO JESATEIBHOCTD; 3I0pPOBBIO U IPUPOJIHON Cpene;

UHTEpPEC K pa3nuyHbiM cdepaMm npodeccHoHaTbHON
NeSITENIbHOCTH.
MertanpeameTHble  pe3yJbTaThl

JOJIKHBI OTpaXXaThb:

Osnanenue YHUBEPCATHHBIMU y4eOHBIMA
MMO3HABATEILHBIMU JICHCTBUSAMMU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHS:

CaMOCTOSITENTFHO (POpPMyNIHpOBaTh U AKTyaJU3HPOBATh
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
yCTaHaBIMBATh CYIIECTBEHHBIN MPHU3HAK UM OCHOBaHUS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMN U 0000IIICHHS;
OTIPEICIIATE TEIH JICeATEIbHOCTH, 3a7aBaTh MapaMeTphl U

KpUTECPUN UX JOCTHUIKCHUS,

[IP6 02. BIajeHWEe CHUCTEMOM XHMMHYECKUX 3HAHWUH, KOTOpPast

BKJIIOYAET:  OCHOBOIIOJIAralOIIM€  TOHATHA  (XUMHUYECKHM
JNIEMEHT, aTOM, OJJCKTpOHHas o000JoYKa aroma, s-, p-, -
3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTD,
ANEKTPOOTPHUIATEILHOCTh, CTENEHb OKHUCICHHS, XMUMHYEecKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIM 00beM, yIIIepoJHbII
(GyHKIMOHANbHAS  TpyNIa,
U30MEphl, TOMOJOIMYECKHH psiA, TOMOJIOTH, YIJIEBOJOPOIHI,

KHCJIOpOJA- M a30TCOoACPIKAIINUE COCAUHCHUA, OMOJIOTHYECKU

CKCJICT, paavukai, H30MEpH-,

aKTHBHBIC BeIIecTBa (YIJIEBOJBI, XUPBI, OCJIKH), MOHOMED,

CTPYKTYpHOE
COCIMHEHMS, KPUCTAUIMYECKAsl PEIIETKA, THUIbl XUMUYECKHX

IIoJIMMEDP, 3BCHO, BBICOKOMOJICKYJISIPHEBIC




BBISABIIATD 3aKOHOMCPHOCTHU n IMPOTHUBOPCUMA B
paccMaTpruBACMBIX SABJICHUAX,
BHOCHUTb KOPPCKTUBBI B ACATCIBHOCTb, OLCHUBATH
COOTBCTCTBUEC PC3YJIbTATOB ULCIAM, OLUCHHBATL PHUCKU
HOCJ'ICI[CTBI/II\/'I JACATCIIbHOCTH.

0) 0a30BbBIC UCCIICIOBATEIIbCKUE ACHCTBUSA:

BJIaJCTh  HAaBBIKAMU  y4eOHO-HCCIICIOBATEIbCKOW U
NPOCKTHOW  JIeATENIbHOCTH, HaBBIKAMH  Pa3pelICHUs
pooem;

BBISABJIISATH IMPUYUHHO-CJICACTBCHHBIC CBs3U nu
AKTyaJIu3upoBaTh 3aJady, BbIABUIaTb THUIIOTC3Y €€

pellieHns, HaXOIUThb apryMEHTbl JUIsl JOKa3aTesIbCTBA
CBOUX YTBEpXJIEHUH, 3a/aBaTh MapaMeTpbl U KPUTEPUU
peleHus;

aHAJIM3UPOBaTh MOJYYEHHbIE B XOJ€ pEIIeHHUs 3aJauu
pe3yabTaThl, KPUTUUECKU OLIEHUBATh UX JIOCTOBEPHOCTD,
IIPOrHO3MPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

YMETh
MIPaKTUYECKYIO 00JIaCTH KU3HEAEATEIbHOCTH.

NNEPCHOCUTL 3HAHWA B IMO3HABATCIIBHYIO U

peakuuii (OKMCIUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
9HJIOTEPMHUYECKHE, pPEaKUUH HOHHOTO OOMEHa), pPacTBOp,
JIEKTPOJIMTHI, HEAJIEKTPOJIUTHI, JIEKTPOJIUTUYECKAS
JYCCOLMANUs,  OKHCIUTEIb, BOCCTAHOBUTENb,  CKOPOCTb

XUMHUYECKON PEaKIMi, XMUMHYECKOE PaBHOBECHUE), TCOPUU H
(Teopus CTPOCHHSI OpPTraHUYECKUX
BemectB  A.M. bytiepoBa, Teopus BJIEKTPOIUTHUYECKON
Jnyccouuranuu, nepuoanueckuii 3akon .M. MenneneeBa, 3aKkoH

3aKOHBI XUMHNYCCKOI'O

COXPAHEHHS MAacCChl), 3aKOHOMEPHOCTH, CUMBOJUYECKHH SI3bIK
XUMHHU, (AKTOIOTUYECKHE CBEICHUS O CBOWCTBAX, COCTaBeE,
NOJYYeHUH ¢ OEe30MacHOM  HCIIOJIb30BAaHUHM  BAKHEWUIINX
HEOPraHWYECKUX M OpraHMYeCKUX BEUIECTB B OBITY U
NPaKTUYECKOH J1eATeIbHOCTH YelIOBEKa,

I1P6 03. chopMUpPOBAaHHOCTH YMEHHH BBISBIATH XapaKTEpHBIE
IOpPU3HAKU M B3aMMOCBSI3b M3YYEHHBIX MOHATHM, NPUMEHSThH
COOTBETCTBYIOILIIME MOHATHS MPH OINUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OpPraHMYECKHX BEILECTB M HX
MIPEBPALICHH; BBISBIATh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
MOHATHSIMH U TPEJICTABICHUSMHU JAPYTUX €CTECTBEHHOHAYUHBIX
MIPEIMETOB;

I[P6  04. YMEHUI
HAaUMEHOBAHHUSA XHMMHYECKUX COCIUHEHUN MEXIYHapOAHOIO
COI03a TEOPETUUYECKOM M NMPUKIAJHOM XMMHHM U TPUBHAJIBHBIC
Ha3BaHMs BaXHEUIIMX BEUIECTB (STHJIEH, alleTUJIeH, TIIULEPHH,
¢deHon, ¢popmanpaeru, YKCycHas KUCIOTa, TIUIHH, YrapHbIH

c(hOpMUPOBAHHOCTH HCIIOJIb30BaTh

ra3, yrJIGKUCIbIA ra3, aMMHaK, TallleHas W3BECThb, HErameHas
U3BECTh, NMHUTHEBAsl COJAa U JIPYI'HX), COCTaBISATH (OPMYIIbI

HCOPraHNM4YCeCKUX W OpraHUYCCKUX  BCIICCTB, YPAaBHCHUA

XUMHNYECKUX peaKquI, OOBSICHATh HX CMBICJI; IIOATBEPIKAATH

XapaKTCPHBIC XUMHUYCCKUC CBOMCTBaA BCIICCTB




COOTBETCTBYIOLIMMHU 3KCIIEPUMEHTAMHU U 3alUCAIMU YPaBHEHUU
XUMHYECKUX PEAKIIU;

I1P6  05.
IIPUHA/IJIEKHOCTD

chOpPMUPOBAHHOCTh ~ YMEHHH  YCTaHABIIMBATh

M3YYEHHBIX HEOPraHUYECKUX Hu
OpPraHWYECKUX BEIECTB K OMPENICICHHBIM KjaccaM W TpyIaM
COCIMHCHUH, XapaKTEPU30BaTh HUX COCTAaB M BaKHEHIIHE
CBsA3eH

CBOP'ICTBa; OIIPCACIIATh BHUbBI

(KOB&J’ICHTH&H, HOHHAasi, MCTaJIlIMYCCKasd, BOI[OpOI[Haﬂ), THIIBI

XUMHYCCKHUX

KPUCTAUTMYECKUX PEIIETOK BEHIECTB; KJIACCH(PHUIIMPOBATH
XUMHAYECKHE PEAKIINN;

I1P6 07. chopMUpOBAaHHOCTH YMEHHUI MPOBOIUTH PACUETHI O
XUMHAYECKHM (OpMyJiaM M ypaBHEHHSM XUMHUYECKUX PEaKIHi
C WCHOJIb30BaHMEM (DU3NYECKUX BEIIMYMH, XapPAKTEPU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: o0bema
(HOpMallbHBIE  YCIIOBUS)

HCIIOJIb30BATh CUCTCMHBIC XMMHUUCCKUC 3HAHUA T IIPUHATHUA

MAacCBhl,

Ia30B, KOJIN4YCCTBa BCIICCTBA,
peH_ICHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CHTYyallUAX, CBA3AHHBIX C

BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Ucnons30BaTh

COBpPEMEHHBIC
cpeacTBa MIOUCKaA,
aHaIM3a U
UHTEpIpeTanuu
uHpopManuu u
nH(pOpMaLOHHbIE
TEXHOJIOTUU TUTS
BBIIOJIHEHUST  3a/1a4
po¢eCcCuOHATBHON
JeATeIbHOCTH

JIn4HOCTHBIE PE3yAbTATHI JIODKHBI OTPAXKATh B YACTH:
[IEHHOCTH HAyYHOTO TTO3HAHMUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HayKu H
OOIIIECTBEHHON TMPAaKTHUKH, OCHOBAaHHOTO Ha JHUajore
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MTOJIUKYJIBTYPHOM MHDE;

YUTATEIIHLCKOMI

COBEpPUICHCTBOBAHHE  SI3BIKOBOM U

KYJIbTYpPbI CpeacTBa  B3aMMOJICHCTBUSA

JIIOAbMHA 1 ITIO3HAHUA MHUpPaA.

KaK MEXKIY

MeranpeameTHbIe
OBnageHue

PE3YIbTAThl  HOJIKHBI
YHUBCPCAJIbHBIMHA

OTpaXkaTh:
y4eOHBIMU

JucuuninuHapHble  (IpeIMETHbIE) pe3yiabTaTbl U JIOJKHBI
OTpaXKaTh:

I1P6 06. BnajeHue OCHOBHBIMU METOJaMU HAyYHOT'O MO3HAHUS
BEIIECTB U XMMHUYECKUX SIBICHUH (HaONI0JeHHEe, U3MEpEHUE,
JKCIIEPUMEHT, MOJIETIUPOBAHUE);

I1P6 07. chopMUPOBAaHHOCTh YMEHHUI MPOBOJIUTH PACUYETHI O
XUMHYECKUM (OopMyJiaM U YpPaBHEHUSM XUMUYECKUX peaklui
C HCMOJb30BAaHUEM (UINYECKUX BEIMYMH, XapaKTEPU3YIOLINX
obbeMa

BE€IeCTBa C KOJMYECTBCHHOM CTOPOHBI: MaAcCCHhI,

(HOpMallbHBIE ~ YCIIOBHUSI) Ta30B, KOJIMYECTBA  BEIECTBA;

HCIIOJIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA OJIA IMPUHATUA
peI_I_IeHI/Iﬁ B KOHKPCTHBIX JKU3HCHHBIX CHTYyaAllUAX, CBA3AHHBIX C




IIO3HAaBATCIIbHBIMHAU HeﬁCTBHHMH:
B) paboTa ¢ nH(popMaIue:

BJIaJCTh HaBbIKaMH MMOJIYYCHHA I/IH(I)OpMaI_II/II/I us3
HCTOYHHKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYLICCTBIIATEL IIOMCK, aHAJINW3, CHCTEMaTHU3alul0 U

MHTEpIpeTanuo HHHOpMaIuu pa3InuHbIX BUIOB U HOopM
MIpe/ICTaBJICHHUS;

CO3/1aBaTh TEKCThl B Pa3NUYHbIX (opmMaTrax Cc y4eToMm
Ha3HA4YCHUS

uHbpOpMallMu U LEJNEBOH  ayAUTOpPUH,

BBIOMpas oONTUMaAIbHYIO (opMy TMpencTaBieHHUs U
BU3yaJIN3aLUU;
OLIEHUBATh JJOCTOBEPHOCTb, JISTHTUMHOCTh HH()OpMAIIHH,

€C COOTBCTCTBUC IIPAaBOBbBIM MW MOPAJIbHO-9THYCCKHM

HOpMaM;
BJAJICTh ~ HaBBIKAMH  PACllO3HABAHHUS W 3alUTHI
nHpopManuu, nH(pOpMaIMOHHOM 0€30MacHOCTH
JTUYHOCTH.

BELIECTBAMU U UX IPUMEHEHUEM,;
I1P6  08.

BBIINIOJIHATH

chOpPMUPOBAHHOCTh yYMEHUW IJIAHUPOBATH U

XUMHYECKMM  JKCIIEpUMEHT  (IIpEeBpALLCHUS

OpraHU4YCCKUX BCHICCTB IIPU HArpCBaHWUHU, IMOJTYYCHHUC STUJICHA

U U3Y4YCHHE €ero CBOWCTB, KaueCTBEHHbIE peakUuu Ha
aNbJIETH/IbI, KpaxMal, YKCYCHYIO KHCJIOTY; JeHaTypauus
OelKOB TMpU HArpeBaHUM, IIBETHBbIE pEaKIUU OEIKOB;

MPOBOJIUTh PEAKIIMM HOHHOTO OOMEHa, OMpENEIATh Cpexy
BOJIHBIX PAacTBOPOB, KadeCTBEHHBIE pEaKUWU Ha Ccyiabdart-,
Kap6OHaT- u XJIOpI/II[-aHI/IOHI)I, Ha KaTHUOH aMMOHUA, pemaTL
3aJa4n  T10 "Merannel" u

OKCIICPUMCHTAJIbHBIC TEMaM

"Hemetaymibl") B COOTBETCTBUM C HpPaBUJIAMU TEXHHUKH

0e30macHOCTH  TpH  OOpalieHuH ¢
71a00paTOpPHBIM O0OPYZOBAHHEM; MPEICTABIATh PE3YJIBTATHI
XUMHAYECKOTO JKCIEPUMEHTa B (OpME 3alKcu ypaBHCHHI

COOTBCTCTBYIOIIIHUX peaKI_lI/Iﬁ u (I)OpMy.]'II/IPOBaTL BBIBOABI Ha

BCIICCTBaAaMu nu

OCHOBE JTHX PE3YJIbTaTOB;
IP6  09.

XUMHYECKYIO

c(hOpMUPOBAHHOCTh  YMEHUS
nH(poOpMalIMIO, TOJYy4aeMylo U3
HWCTOYHHUKOB (CpenCcTB MaccoBor mH(opmaluu, ceth HTepHeT

u Apyrue).

aHaJIU3UPOBATh
pa3HbIX

OK 04. D¢dextuBHO
B3aUMO/ICIICTBOBATh U

paboTtath B
KOJUIEKTUBE "
KOMaH e

JIM4HOCTHEIE PE3YyIbTAThI JOJIKHBI OTpaKaTh B YaCTH:
Tpa’)xIaHCKOI'O BOCIIUTAHUA:

— TOTOBHOCTb BECTH COBMECTHYIO ACATCIIBHOCTL B
HHTEpPCCAX IpakKaAaHCKOro OGLI_ICCTBa;

— YMCHHC BBaHMOHeﬁCTBOBaTB C conuaJlbHBIMH
HHCTUTYTaMU B COOTBETCTBHUU C UX q)YHKIII/IHMI/I u
Ha3sHA4YCHHUCM.

MCTaHpCIlMCTHBIC PE3YIbTAaThl JOJIKHBI OTpaXaTh:

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMU KOMMYHUKATHBHBIMU

I[I/ICLII/IHJ'II/IHapHBIe (Hpe)IMCTHBIC) pe3yiabTaTtbl W  JOJIZKHBI

OTpaXKaTh:
IIP6 08. chopMupoBaHHOCTb YMEHHUH IUIAHUPOBaTb U
BBIIIOJIHATh ~ XMUMHUYECKUH  IKCHEpPUMEHT  (TpeBpalleHus

OpPraHUYCCKUX BCHICCTB MPU HArp€BaHWH, MOJTYYCHUC OTUJICHA

W W3y4EHHE €ro CBOMCTB, KayeCTBEHHbIE pPEaKUMM Ha
anbAETHUbI, KpaxMmall, YKCYCHYIO KHCIOTYy; JeHaTypauus
OEIKOB MpH  HarpeBaHUM, I[BETHbIE peakluu OeNKOoB;

OpOBOAUTE PCAKIIMUM HOHHOI'O 06MeHa, ONpCACIIAATL Cpeay




JIEHCTBUSIMU

0) COBMECTHasl IeITCIbHOCTD:

MOHUMATh U MCIOJIh30BATh MPEUMYIIECTBA KOMAaHIHOW U
WHIUBUAYAITBHON pabOTHI;

MPUHUMATD 1Eau COBMECTHOM JIEATEIILHOCTH,
OpPraHHM30BBIBATh M KOOPJAMHHPOBATh ICHCTBHS IO €€

JOCTHMIKCHHUIO: COCTABJIATH IIJIaH HGfICTBHfI, pacrpeacisaTb

poJii ¢ YyYETOM MHEHHH YYaCTHHUKOB OOCYXIaTh
pe3yabTaThl COBMECTHOU PaOOTHI.

OsBnajgeHue YHUBEPCAIbHBIMU PETYJISITUBHBIMU
JIEHCTBUSIMU

I') IPUHATHE Ce0sl U IPYTUX JIFOAEH:

IPUHUMAaTh MOTUBBI M apryMEHThl JPYIHX JIIOJeH mpu
aHaJIM3e pe3yabTaTOB JIEATEIbHOCTH;

IIPU3HABAaTh CBOE IpPaBO M MpaBO JPYTUX JIOJACH Ha
OIIINOKHU;

pa3BUBaTh CIIOCOOHOCTh IOHMMAaTh MHp C TO3UIUH
JPYroro 4eaoBeKa.

BOJHBIX pPAaCTBOPOB, KAYECTBCHHBIC PEAKIMU Ha CybQart-,
KapOOHAT- W XJIOPHU-aHWOHBI, HA KAaTUOH aMMOHWS; peliaTh
SKCIIEPUMEHTAIbHbIE "Meramibl" U

3aJayd 1o TEMaM

"Hemertayibl") B COOTBETCTBUM C IPaBWJIAMH TEXHHUKH

0e30MmacHOCTH  MpU  OOpalleHMH ¢  BEHIeCTBAMH U
71a00paTOpHBIM 00OpYIOBaHUEM; IMPEACTABIATh PE3yJIbTaThl
XUMHYECKOTO DJKCIIepUMEHTa B (opMme 3alucu ypaBHEHUH
COOTBETCTBYIOIIMX peaKkUHil U (PopMyIHpoBaTh BBIBOJBI Ha

OCHOBE THX PE3YJIbTaTOB.

OK
CoelicTBOBaTh

07.

COXPaHEHUIO
OKpY’Karollel Ccpeapl,
pecypcocOepexeHuIo,
MPUMEHSITh 3HAHUS 00
W3MEHEHUN KIIMMAaTa,
TIPUHITATIBI
OEepEKITUBOTO
MIPOU3BOJICTBA,

3P PEeKTUBHO
JIECTBOBATD B

JIn4HOCTHBIE PE3yAbTATHI JIODKHBI OTPAXKATh B YACTH:
9KOJIOTUYECKOTO BOCIIUTAHMUS:

c(hOpMHUPOBAHHOCTH 3KOJIOTUYECKON
MMOHNUMAaHHe
MPOLIECCOB HAa COCTOSTHUE MPUPOJHOM M COLMAIBHOMN

OCO3HAHHUC r100aIIbHOTO XapakKTepa

KYJBTYpHI,
BIIUSIHUSA COLIMAIbHO-3KOHOMUYECKUX
Cpensl,
AKOJIOTUYECKHUX MPOOIIeM;
IUIAHUPOBAHUE U JNEUCTBU B
OKpyXaromen cpeae
YCTOMYHUBOTO Pa3BUTHUS YEIOBEUECTBA;

OCYIIIECTBIICHUE

Ha OCHOBE 3HaHUd IeJen

AKTUBHOE HEIPUATHE JICWCTBUI,
OKpY>Karollen cperie;

IMPUHOCAIINX BPCO

JucuuninuHapHble  (IpeIMETHbIE) pe3yiabTaTbl U JIOJKHBI
OTpaXkaTh:

I1P6 01. copMupOBaHHOCTH MPEACTABIECHUI: O XUMHUYECKON
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa, POJIH
XMMHUU B TO3HAaHWUU SIBIEHUH MNpHUpOAbl, B (HOPMUPOBAHUU
MBIIUICHUSI M KYJAbTYPbl JIMYHOCTH, €€ (YHKIIMOHAJIHHON
IPaMOTHOCTH, HEOOXOJUMOW JJIsi pEeIIeHUs MNPaKTUYECKUX
3a/1a4 U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOUIEHMSI K CBOEMY
3/I0pOBbIO U IPUPOJIHOM cperie;

I1P6 10.
9KOJIOTUYECKH 1IE€J€CO00pa3HOro TMOBEACHHS B OBITY U

prI[OBOﬁ ACATCIIBHOCTH B LCJIAX COXpPAaHCHUA CBOCTO 310POBbA

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOAaTh TpaBUia
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YpE3BbIYANHBIX
CUTYyaLUsIX

yMeHue
JKOJIOTHYECKUE

MIPOTHO3UPOBATH HeOJIaronpusITHbIC

MOCIICAICTBHS peAMPUHIMAEMBIX
JEUCTBUI, IPEIOTBPALLATD UX.

MeTanpeaMeTHbIe pe3yIbTaThl JIOJDKHBI OTPaXKaTh:
OBnanenue YHUBEPCATbHBIMU
M03HABATEIbHBIMU JIEHCTBUSMU:

B) pabota ¢ uHpopMaImei:

HCIIOJIBb30BAaThb cpeacTtBa

y4eOHBIMU

MH(OPMAaLIMOHHBIX u

KOMMYHI/IKaIII/IOHHI)IX TGXHOJ'IOFI/If/'I B peHIeHI/II/I
KOTHUTHUBHBIX, KOMMYHI/IKaTI/IBHI)IX nu OpFaHI/I3aHI/IOHHI)IX
3aa4  C COOJIIOAEHUEM

TEXHUKU O0€30IIaCHOCTH, TMTHEHBI, pecypcocOepexeHus,

TpeOOBaHUIl  IPTOHOMUKH,

MPABOBBIX M ITHYECKHUX HOPM, HOPM HH(MOPMALMOHHON
0€30I1aCHOCTH.

U OKpYXalolled NPUPOAHOU CpEnbl; Y4YUTHIBATH OIACHOCTH
BO3JICHCTBUS HA KUBBIC OPraHU3Mbl OIIPEICIICHHBIX BELICCTB,

MOHMMAsi CMBICII TOKa3aTels MPEeAesIbHOM  JOMyCTUMOM

KOHIOCHTpAlHH.

[IK 3.1. IlnanupoBaTh
U TPOBOAUTH 3aHSITUA
C IETbMHU

paHHero u
JOTIKOJIEHOTO
BO3pacTa.

HaBriku:

IUIAHUPOBAHUS W peanu3anuu  NpodecCHOHATbHON

NESITeIbHOCTH 10  OOy4yeHWIo  JieTei

AOHIKOJIBHOT'O BO3pacTa B COOTBETCTBUU C Tp€6OBaHI/I$IMI/I

paHHero U

(benepabHOTO
CTaHJapTa JOLIKOJIBHOrO 00pa3oBaHus U (¢eaepanbHON

rOCY/IapCTBEHHOTO  00pa30BaTEIHLHOTO

o0pa3oBaTenbHOM
o0Opa3oBaHUs

mporpaMmaI JOIIKOJIBHOI'O

YMeHnus:
pa3pabareiBaTh (OCBauBaTb) M INPUMEHATH COBPEMEHHBIE
IICUXOJIOTO-TIEJarOTHYECKNE TEXHOJOTHMH, OCHOBAaHHBIE Ha
3HAHUU 3aKOHOB PAa3BUTHSI JIUYHOCTH U NOBEACHUS B pEajbHON
Y BUPTYAJILHOU Cpejie

IIPUMEHATh  METOJbl  IO3HABAaTEIBHOTO M  JIMYHOCTHOTO
pa3BUTHA JETEH pPAHHETO U JOILIKOJBHOIO BO3pacra B
COOTBETCTBUM C (enepaabHOi 00pa3oBaTeabHOI MporpaMmoi
JIOUIKOJIBHOTO 00pa30BaHUs

HaXOIWUTb  IEHHOCTHBIN

acreKkT  y4eOHOro

PIH(bOpMaHI/II/I, obecreynBaTh €ro MOHUMAaHUE U MEPECIKUBAHUC

3HaHUA u

JACTBMHU PAHHETO U JOIIKOJBHOI'O BO3pacTa

pa3pa6aTLIB aTb n PCAIN30BbIBATH HHIWBHUIYAJIbHBIC

oOpa3oBaTeyibHble MapUIPYyThl, UHIUBUIYyaJbHbIE MPOTPaMMBbI
pa3BuTHUA u WHVBUIyaJIbHO-OPUEHTUPOBAHHBIE

O6pa30BaTeHLHLIC nporpamMmmbel €  y4€TOM JIMYHOCTHBIX H
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BO3PACTHBIX OCOOEHHOCTEH JeTel B Mpoliecce OpraHu3alnuu
o0yuyeHHs

coOJIto1aTh MPABOBBIC, HPABCTBEHHBIE M STHUYECKHUE HOPMBI,
TpeOoBaHUS MPOPECCHOHAIBHON 3TUKH B TpoIlecce O0ydeHUs
JIeTei paHHero U JOIIKOJIBHOIO BO3pacTa

OTIpEeACIIATh LT U 3a/1a4i 00y4eHUs, BOCIUTAHUS U Pa3BUTHUS
JOLIKOJIbHUKOB C YU€TOM O0COOEHHOCTEN BO3pacTa
UCIIONIb30BaTh pa3HOOOpa3Hble METONbl, (OPMBI U CpPEICTBA
OpTaHU3aINK JeSITEILHOCTH JCTEH Ha 3aHATHIX

UCIIOJIBb30BaTh TexHuueckue cpexacrsa oOyuenus (TCO) B
00pa3oBaTeTLHOM IPOIIECCe

BBIPA3UTEIFHO YUTATh JIUTEPATYPHBIC TEKCTHI

BBIPA3UTEILHO YHUTATh, UCIOJHATH (HAU3YCTh) MPOU3BEICHUS
Pa3IMYHOTO KaHpa

noI0MPAaTh MPOU3BEICHUS PA3IIMYHBIX KaHPOB ISl POBEICHUS
PEKUMHBIX MOMEHTOB

co3/laBaThb ~ TBOPYECKO-HCCIENOBATEIbCKHE  MPOEKTHl IO
XY0KE€CTBEHHBIM TPOU3BEICHHUSIM

CO3/1aBaTh MPE3EHTALNN XYI0KECTBEHHOTO IPOU3BEICHUS C
HCIOJIb30BaHNEM coBpeMeHHbIX TexHonoruii (MKT, TPU3,
MOJICJIMPOBAHUE)

co3MaBaTh W TPOBOAWTH  JUAAKTHUECKOH  WIPBl  TIO
XYA0KECTBEHHOMY IIPOU3BEACHHUIO ¢ Hcroyib3oBaHueM UKT
3HaHUS:

cnenuuKy JOIIKOJIBHOTO 00pa3oBaHMs B 00iacTu oOydeHus
JIeTell paHHeTO U JIOIIKOJIBHOTO BO3pacTa

COBPEMEHHBIX TEH/ICHITUH pa3BUTHS JOIIKOJIEHOTO
oOpazoBaHusi B 00JacTH oOpraHu3alMd OOYYEeHHS JeTeH
pPaHHETO ¥ JIOIIKOJIFHOTO BO3pacTa

0COOEHHOCTEM  PEerHOHAIBHBIX  YCIOBHUH, B  KOTOPBIX
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peanu3yercss ucmojb3dyeMas (enepanbHas oOpa3oBarenbHas
mporpaMMa JIOIIKOJILHOTO O0pa3oBaHMsA, JUIA OpraHU3aluu
00y4YeHHs JIeTell paHHETO U JIOIIKOJIBHOTO BO3pacTa
IeJarornyeckux 3aKOHOMEPHOCTEN OpraHu3aluu
o0pa3oBaTeNpHOrO Impolecca

OCHOBHBIX TPHHLUIOB JEATEIbHOCTHOIO IOJAXOAA, BUIBI U
IIPUEMBbl COBPEMEHHBIX MEJarorn4ecKux TeXHOJIOTUi

IYTH JOCTHXKEHUSI 00pa30BaTENIbHBIX PE3YJIbTATOB U CIIOCOObI
OLICHKH pe3yJIbTaTOB 00yUYeHUs

KJIACCUYECKHUE CUCTEMBI JOLIKOJIBHOIO BOCIIMTAHUS

HAYYHOTO TPEACTABICHUS O pe3yibTaTraXx 0O0pa30BaHMSA, IYTAX
UX JOCTHKEHUS U CIIoco0axX OLEHKU

HOPMATUBHBIX IPABOBBIX, PYKOBOJSIIMX M WHCTPYKTHUBHBIX
JIOKYMEHTOB, PEryJIUpPYIOLUIMX OpraHU3alli0 M IPOBEJICHUE
MEpOINpHUATHHA 3a MpenelnaMu TEeppUTOPUU 00pa3oBaTEIbHON
OpraHu3anuu (3KCKypCHid, IOXOA0B U SKCIIEAULIUIN)
TEOPETUYECKMX M METOAMYECKHX OCHOB OpraHu3aluu Hu
MIPOBEJICHUS NPA3IHUKOB U Pa3BICUEHUH IS TOMIKOJIbHUKOB
OCHOB OpraHM3aIK1 00yUYEeHHsI TOIKOIbHUKOB

TEOPETUUECKHUX OCHOB JETCKOM JUTEpaTyphl U
xynoxxectBeHHOTO yTeHus B 10O

TEOPETUYECKUX  OCHOB  paboOThl  C  XYJOXECTBEHHOU
mutepatypoi B 10O

METOAMYECKHX OCHOB OpraHu3aluy padoThl ¢ XyA0KECTBEHHON
autepaTtypoi B 10O

COBPEMEHHBIX  TEXHOJOTMil  opraHu3amuu  paboTel ¢
XyI0)KeCTBEHHOU uTeparypoit B 100

IIK 3.2. Co3nmaBaTh
Pa3BUBAIOINIYIO
MpeAMETHO-

HaBbiku:
(dhopMupoBaHUS pa3BUBAKOIICH MPEIMETHO-
MIPOCTPAHCTBEHHOM CPEABI, MO3BOJISIOIEH OpPraHU30BaTh

YmMmenus:
WCIONIb30BaTh W amnpoOUpOBaTh CHEIHMATbHBIE TOIXOIBl K
0o0y4YeHHI0 B LIESIX BKIIOUEHHUs B 00pa3oBaTeNbHBIN Mpoiiecce
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MPOCTPAaHCTBEHHYIO
cpeny, TO3BOJISIONIYIO
OpraHu30BaTh
oOyueHue JeTen
paHHEro u
JOIIKOJIHOTO

BO3pacTa, B TOM YHCJIIe
neTen C
OrpaHUYEHHBIMU
BO3MOXHOCTAMH
3JI0POBBS B
COOTBETCTBHUH co
crienu UKo
o0pa3oBaTenbHON
IPOrPaMMBL.. ..

oOyueHHe JeTell paHHEro ¥ JOMIKOJIFHOIO BO3pacTa, B
TOM 4YHUCIIC I[eTeﬁ C OrpaHUYCHHBIMU BO3MOXHOCTIMU
3M0POBbSI B COOTBETCTBHMHM  CO  CHEHU(PHKON
00pa3oBaTeNbHON IPOTPAMMBI

BCEX BOCIIMTAHHHKOB, B TOM YHUCIIE C 0COOBIMU MOTPEOHOCTIMHU
B o0Opa3oBaHUM:  JIeTei, NPOSBUBIIMX  BBLIAOLIHECS
CIIOCOOHOCTH; JETEH, /Ul KOTOPBIX PYCCKUH SI3BIK HE SIBISIETCS
POIHBIM; JIeTeH ¢ OrpaHUUECHHBIMU BO3MOXKHOCTSIMH 370POBBS
IUTAHUPOBaTh W OPraHU30BaTh Mpolecc OOydeHus aeTen
pPaHHETO ¥ JONIKOJBHOTO BO3pacTa, B TOM YHCIIE B YCIOBHUSX
VUHKJTFO3UBHOTO 00pa30BaHHS

y4acTBOBaTh B ()OPMHUPOBAHMM Pa3BHBAIONICH MpPEIMETHO-
NPOCTPAHCTBEHHOW  CpEeibl, IO3BOJIAIONICH  OpraHU30BaTh
o0ydyeHHe JeTeli paHHEero | JIOIIKOJBHOTO BO3pacTa B
COOTBETCTBHUH CO crieluduKon (enepanbHoil 00pazoBaTeIbHON
IPOTPaMMBI JJOUTKOJIFHOTO 00pa30BaHMS

3HaHus:

0COOCHHOCTEH OpraHu3alMu OOyYeHUs JeTed paHHEro |
JIONIKOJIBHOTO ~ BO3pacTa B YCJIOBUSX  WHKJIFO3UBHOTO
oOpaszoBaHHs

TpeOOBaHUI K pa3BUBAIOLIEH MNPEIMETHO-IIPOCTPAHCTBEHHON
cpeze, MO3BOJISIONICH OpraHU30BaTh OOyUYCHHE JIeTel PaHHEro
W JIOIIKOJIILHOTO BO3pPacTa B COOTBETCTBHH CO CIEIU(PHKON
(dbenepanibHON 00pa30BaTENLHON MPOTPAMMBI  JIOIIKOJIBHOTO
oOpazoBaHus
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2. CTPYKTYPA U COAEPKXAHUE OB]J_[EOBPA3OBATE.JII)HOI71 JUCIHHUITJINHBI
«XHUMUSA»

2.1. O0beM JUCHUIIMHBI U BUbI y4eOHOH padoThI

Bun yueGHO# paboThI O0mbem B yacax
O06Bem 00pa3oBaTeILHON TPOrPAMMBI TUCITATIITUHBI 72
B T.U.

OcHOBHOE cojiepKaHue 64
BT. 4..

TEOpeTUIEeCKoe 00ydeHne 30
MPAKTUYECKHUE 3aHITUS 24
71a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE paOOTHI 4
[TpodeccnonanbHO-OPHEHTUPOBAHHOE COJIEPIKAHKE (COAepIKaHue 3
MPUKJIIATHOTO MOJTYJIA)

BT. U..

TEOpeTHYecKoe 00yUeHne 4
IIPAKTUYECKUE 3aHATUS 4

[Tpomesxyrounas arrectanus (1uddepeHupOoBaHHbIN 3a4eT)
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2.2. TemaTn4yecKuii IJIaH M coJepPKaHUE TUCIHIIMHBI

dopmupyem
HaumenoBanue Cozepxanue yueGHOro MaTepHaia (OCHOBHOE M MPOo(heCCHOHAIBHO OPHEHTHPOBAHHOE)®, O6bEM 13(S
pa3zesioB U TeM nabopaTopHbIE U MPAKTUUYECKHUE 3aHATHS, IPUKIATHON MOIYIb 4acoB KOMIIETEHI]
nn4
1 2 3 4
Copepxanne yaeOHOTo MaTepuana 64/34
Pa3jnen 1. TeopeTnyeckue 0CHOBBI XUMHU 17/9
Tema 1.1. Cogepxanue yueOHOTo MaTepuana 2
OcHoBHbIE XUMHYECKUH 371eMeHT. ATOM. S11po aToma, U30TOMbI. DJIEKTPOHHAs 000J104Ka. DHEPreTUUECKUe
XMMHUYECKHE TIOHATHUS |ypOBHH, IMOAYPOBHU. ATOMHBIC OpOHMTanu, s-, P-, d- amemenTsl. OCOOCHHOCTH pacHpeesiCHHs 1
U 3aKOHBI, CTPOEHHUE |3JEKTPOHOB MO OPOUTAISAM B aroMax JJIEMEHTOB MEPBBIX YETHIPEX IMEPHOAOB. DJIEKTPOHHAS
aTOMOB ~ XMMHUYECKHUX |KoHpHTryparus aToMOB.OCHOBHBIC XUMHUYCCKUE 3aKOHBI
DJIEMEHTOB IIpakTrueckue 3aHATUs
[Tpaktiueckass pabora Nel. «OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBl B XMMHUHU U PacyeThl IO
YPaBHEHUSM XUMHYECKHUX PEAKIIHID.
OTHOCUTENBHBIE aTOMHAasi M MOJICKYJsipHass Maccbl. MomsipHas macca. KonumdecTBo BemecTsa. 1 OK 01
MaccoBast nmonst BemecTBa. 3akoH ABoraapo. MossipHblii 00beM Ta30B. OTHOCUTEIbHAS OK 02
TUIOTHOCTh Ta30B. PacueTsl 10 ypaBHEHHUSAM XHUMHUYCSCKUX PEAKIUN C MCTIOIh30BAHUEM MacCOBOM OK 04
JIOJIA BEIIeCTBa, 00beMa (HOpMaIbHBIE YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA OK 07
Tema 1.2. Coneprxanue yueOHOro MaTepuasa 2
Ilepuonnueckuii 3akoH | [IpakTHUeCKUE 3aHATUS
u [Tepuoanueckas .
T —" [Ipaktuueckas padora Ne2. «/3ydeHue nepuoguvyecKkux 3aKOHOMEPHOCTEH U MX B3aUMOCBS3HU CO
snementos I . CTPOCHHEM aTOMOB. 5

MeHnpeneeBa, UX CBSI3b
c COBPEMEHHOM

TeopHen CTpOEHUs

Ilepuonnueckas cucrema xumuudeckux snemeHToB .M. MenpaeneeBa. CBsA3b MEPUOIUUYECKOTO
3akoHa U lleproanueckoil cucTeMbl XMMUYECKHX JJIEMEHTOB C COBPEMEHHOW TEOPHEN CTPOEHUs
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHS CBONCTB XHMHUYECKHUX DJJIEMEHTOB, 00pa3yeMbIX HMHU
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MPOCTHIX M CJIOKHBIX BEIIECTB IO rpynmnaM U nepuoaam Ilepuoanyueckoil cuctembl. 3HAYCHUE
MEPUOJNYECKOr0 3aKOHA M CHUCTEMBbI XUMHUYeCKux 3ieMeHToB [[.M. MenzaeneeBa B pa3BUTHHU
HaYKHU.

VYcraHoBIEHUE CBSI3U MEXKJy CTPOCHHUEM aTOMOB XMMHYECKUX 3JIEMEHTOB M MEPUOIUYECKUM
W3MEHEHHEM CBOMCTB XMMHYECKHX DJIEMEHTOB M MX COCIMHEHUH B COOTBETCTBHUH C IOJIOKEHHEM
Ilepuoauueckoil cuctembl. PelieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN Ha
XapaKkTEePU3alMI0 XUMHUYECKHX JJIEMEHTOB «MeTauimuyeckue / HEMETAUTMYECKHE CBOWCTBA
XUMHYECKUX 3JIEMEHTOB B COOTBETCTBHUU C HX JJICKTPOHHBIM CTPOCHHEM M TOJIO)KCHHUEM B
MepUOUYECKON cucTeMe XumMudeckux snemeHToB .M. MenneneeBa»

Coneprkanue y4eOHOro MaTepuana

Crpoenue BemiecTBa. XUMUYECKas CBsA3b. BUIBIXUMUYECKOH CBSI3U (KOBAJICHTHAS HETIOJISIPHAS U
MOJISIpHAs, MOHHAs, MeTajuinueckas). MexaHu3Mbl 00pa3oBaHHUS KOBAJICHTHOW XHUMHUYECKOU
cBs3M  (OOMEHHBII ¥  JOHOPHO-AaKIENTOpHBIN). Bogopomnas  cBa3b.  BaneHTHOCTH.
DIEeKTpOOTpULIATENBbHOCTh. CTeneHb OKHUCIeHNs. IOHBI: KATHOHBI U aHUOHBI

HpaKTI/I‘{CCKHe 3aHATHUA

[Tpaktuyeckas padora Ne3. «CTpoeHue BemecTBa U MpUpoia XUMUIECKOH CBSAZHY.
JleMoHCTpanusi MOJENe KpPUCTAUIMUECKUX PEIIeTOK: WOHHOW (XJIOpWJ HATpusi), aTOMHOM
(rpadut u anmas), MOJEKYJIIpHOU (YIJIEKUCIBIM ra3, o), METAIUIMUECKON (HaTpHil, MarHuii,
Menb). PemeHne mpakTHUeCKUX 3a/laHUM Ha COCTaBIIEHUE AJIEKTPOHHO-Tpaduueckux (opmyi
2JIeMEHTOB 1-4 nepuonos

aTOMOB

Tema 1.3.

Ctpoenue  BemecTBa
u npupoja
XUMHYECKOH CBSI3H.
MHoroo6pa3ue
BEIIECTB

Tema 1.4.
Knaccudukanus,

u HOMEHKJIaTypa
HEOPTaHHYECKUX
BEIIIECTB

Copepxanue yaueOHOTO MaTepuana

Knaccudukanus Heopranndeckux BeriecTB.HoMeHkIaTypa HeOpraHMUeCKHX BEIIECTB (OKCUIBI,
TUAPOKCUBI, KHUCIOTBHI, COJM). BemecTtBa MONEKyISpHOIO M HEMOJEKYJISIPHOTO CTPOEHHS.
ArperatHble coCTOsiHUS BemiecTBa. Kpucramnmmyeckue U aMopdHbIE BeElIECTBA. 3aKOH
MOCTOSTHCTBA COCTaBa BeIIeCTBA. THIBI KPUCTAUIMYECKUX PEIIETOK (aTOMHasi, MOJIEKYJspHas,
MOHHAsl, MEeTaJJTN4ecKasi). 3aBUCUMOCTh CBOWCTBA BEUIECTB OT TUIA KPUCTAIIIMYECKON PEIIETKI

HpaKTI/ILIeCKI/Ie 3aHATUA
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[TpakTuueckas padota Ne4. «HoMeHKIaTypa HEOPraHMYECKUX BEIICCTBY.

Pemenne npakTHueckux 3aJaHuii 1Mo Kiaccu(pUKaluy, HOMEHKIATYpe U XUMUYECKUM (hopMysiam
HEOPraHMYECKUX BEIECTB pa3JIMYHbIX KJaccoB (yrapHblil ra3, YIJIEKMCIBIM TIa3, aMMHaK,
raiieHasi M3BECTb, HETalleHas W3BECTb, NUTHEBAs COJa M JAPYTUX): Ha3BaHUS BEILECTB IIO
mexxayHapoanoit (MIOITAK) wnm TpuBHAIbHONH HOMEHKIIATYpE W COCTaBIICHUE (POPMYIIBI
XUMHYECKHX BEIIECTB, OMNpEeNelIeHne NpPHUHAUIeKHOCTH K kiaccy. [louck wmHbopmanuu 1o
HA3BaHUSM, UJIEHTU(UKATOpaM, CTPYKTYPHBIM GopMyliaM. AHaIN3 XUMUYECKONH HH(popmanmu,
MOJIy4aeMOM W3 pa3HbIX HCTOYHHKOB (CPEICTB MaccoBOM HH(oOpMaluu, ceTh MHTepHEeT u

Jpyrue)

Tema 1.5. Coneprkanue y4eOHOro MaTepuana

Turbl XUMHUYECKHMX | XuMuyeckas peakuus. Kraccuduxanuss XMMHUYECKMX peakUMid B HEOPraHMYEeCKOW U

peaKHI/If/'I 0pFaHPI‘{€CKOI>'I XUMHHA. 3aKOHBI COXpPAaHCHUA MaACChl BCHICCTBA, COXpPAaHCHUA W HPCBpaALlICHUA
SHEPTUU MPH XUMHUYECKUX peakiusx. OKUCIUTeNbHO-BOCCTAHOBUTEIbHBIC peakuuu (ypaBHEHUS
OKHCIICHHSI-BOCCTAHOBJICHHSI,  CTENCHb  OKHCICHHS, OKHCIHTE]Ib M  BOCCTAHOBUTEIb,
OKHCITUTEIILHO-BOCCTAHOBUTEIILHBIC PEAKIIMM B MPHUPOJIE, IPOM3BOJCTBEHHBIX TNIpolleccax H
KU3HEICATEIILHOCTU OPraHU3MOB)

Tema 1.6. Coneprkanue ydeOHOro Marepuana

CKOpOCTh  XUMHUYECKHX
peakuuii. XUMHYECKOE
paBHOBECHE

CKOpOCTh peakilfy, €€ 3aBUCUMOCTh OT Pa3JIMYHbIX (PaKTOPOB: MPHUPOI PEATHPYIONIUX BEIECTB,
KOHIIEHTpAllUH PEAarupyrolnux BEUIECTB, TEMIEPATypbl U IUIOIIAAA PEAKIIMOHHON MOBEPXHOCTH.
TemnoBeie 3h(HEKTHl XUMUYECKHX PEAKIHi: 9K30- M SHAOTEepMHUecKHue peakiuu. OOpaTumbie
peakuuu. XuMuueckoe paBHoBecue. DakTopel, BIMAKOLIIME HAa COCTOSSHUE XUMHUYECKOTO
paBHOBecHsI (KOHIIEHTpAllMsl PEareHTOB WM TPOAYKTOB pPEaKIUH, JaBIEHUE, TEeMIepaTypa).
ITpunuun Jle larense

[IpakTrueckue 3aHATUS

[TpakTrueckast padota Ne5. «BausiHue pa3nu4HbIX (PaKTOPOB HA CKOPOCTh XUMUUYECKON PEAKIUI.
Pemennie npakTUKO-OpUEHTUPOBAHHBIX 33JaHUN Ha aHAJIN3 (PAaKTOPOB, BIUAIOIINX HA U3MEHEHHE
CKOPOCTH XMMHUYECKOW peakuu. 3aBUCUMOCTb CKOPOCTU XMMHYECKON PEAaKIMM OT MPUCYTCTBUS
KaTaJIn3aTopa Ha IPUMEPE Pa3I0KEHUs NIEPOKCUIA BOJOPOAA ¢ IMOMOLIBIO JUOKCUA MAapraHia u
Karajassl. PenieHue NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUKM Ha MpUMEHEHWe npuHnumna Jle-
[ITarenbe nis HAXOXKIACHUS HANPABICHUS CMELIECHUS PABHOBECUS XUMHMUYECKOM PEaKLIMU U aHAIIN3
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d)aKTOpOB, BJIIMAIOIHX HAa CMCIICHUEC XUMHNYCCKOTI'O PaBHOBCCHA

Tema 1.7. Coneprkanue ydeOHOro Marepraa 4

PactBopsl, Teopus|PactBopsl. Buubl pacTBOpOB MO coAepKaHMIO PACTBOPEHHOIO BellecTBa. PacTBOpUMOCTD.

3IEKTPOJIUTUYECKON [TonsiTe o nucnepcHbIX cucreMax. VICTHHHBIE M KOJUJIOMJIHBIE PacTBOpPbl. MaccoBasi 1ois 5

IMCCOLIMAllMM U MOHHBIM |BemecTBa B pacTBope. [loHsTHe 0 BogopoaHoM moka3atene (pH) pactBopa. Dnekrpoautudeckas

oOMeH muccornranus. CHIIbHBIC U CI1a0ble 3JEKTPOIUTHI, HEAJIEKTPOIUTHL. Peakiuu nonnoro ooMena
JlaboparopHble 3aHATHS
Jlaboparopuas padota Nel «IIpuroroBienue pacTBOpOB».
IIpuroroBineHue pacTBOPOB 3aJaHHOM MACCOBOM JOJIEM pAaCTBOPEHHOIO BELIECTBA, IIPOBEICHUE
peakuuii HMOHHOro OOMEHa, OINpEIENIEHUE CpEeAbl pacTBOPOB BELIECTB C€  IOMOILBIO 1
YHHMBEpPCAJIbHOIO MHJMKATOpa (KHUCias, HeUTpaibHas, IIelo4Has). 3aJaHus Ha COCTaBIIEHUE
MOHHBIX peakuuid. PenieHne NpakTUKO-OPUEHTHUPOBAHHBIX PACUETHBIX 3aJaHUM HAa PacTBOPHI,
UCIIOJNIb3YeMbIe B OBITOBO U MTPOU3BOJICTBEHHOMN JAEATEILHOCTH YETIOBEKA

KonTponbnas padora 1 |CtpoeHue BemiecTBa 1 XuMu4eckue peakuuu (mo pazaeny 1) 1

Pasnen 2. Heoprannueckas xumms 11/5

Tema 2.1. Coneprkanue y4eOHOro MaTepuana 8

PU3HKO-XUMHYECKUE Meramnsl. [lonoxkenne wmertaimoB B Ilepuonnueckold cHCTEME XUMHYECKHUX OJIEMEHTOB.

CBOICTBa OCOOEHHOCTH CTpPOEHHUsI AJIEKTPOHHBIX 000JI04eK aroMoB MeTamioB. OOmme ¢usnyeckue

HEOPraHUYECKUX cBoiictBa MeTauioB. CIUIaBel METaUIOB. OJIEKTPOXUMHUYECKHM Psl HANpPSHKEHUH METaJUIOB. 5

BEIIECTB XVUMHYECKHE CBOMCTBA BAKHEHIIMX METAIIOB (HATPWU, Kauuil, KalblUWd, MarHui, aJTrOMHHHMH,
[IUHK, XpOM, Jele30, MeAb) W HUX coeAuHeHud. OOmme crocoObl MOTYYeHHs METaJuIoB. OK 01
[IprMeHeHne MeTaJlJIoB B OBITY M TEXHUKE OK 02
Hewmeramnsl. [lonoxxenne HemeramioB B Ilepuonnueckoil cucreMe XUMHYECKUX dieMeHToB [1.1. OK 04
MenneneeBa 1 0COOEHHOCTH CTpoeHHsI aToMOB. Du3nveckre cBOWCTBAa HEMETAIIIOB. AJUIOTPONUS OK 07
HEMETaJUIOB (Ha TpHMEpEe KUCIopoaa, cepbl, ¢ochopa U yriaepoaa). XMMUUECKHE CBONCTBA H 5

NpUMEHEHHE BaKHEHITNX HEMETaJUIoB (TajJoreHoB, cephl, a3oTa, ¢pochopa, yriepoaa U KpeMHHS)
U UX COEAMHEHHUH (OKCHIOB, KHCIOPOJCOAEP/KAIMX KHUCIOT, BOJOPOJIHBIX COEIUHEHUM).
[TpuMeHeHre BaXHENIINX HEMETAJNIOB U UX COSMHEHUN
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XHWMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEHIECTB (OKCHIOB, THIPOKCHIOB,
KHCIJIOT, cojied u Jp.). ['eHeTmyeckas CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAUICKALIUX K
Pa3IMYHBIM KJIaccaM.3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB MPOCTHIX BEIECTB, BOJOPOJIHBIX
COCIMHEHUH, BBICILIUX OKCUIOB U TUJIPOKCHIOB

[IpakTrueckue 3aHATUS

[IpakTrueckas padota Ne6. «DU3UKO-XMMHUYECKHNE CBONCTBA HEOPTaHUUYECKHUX BEIIECTBY.
CocTaBieHUEe ypaBHEHUH XHMHUYECKMX PEaKIUid C y4aCTUEeM IIPOCTBIX U  CJIOKHBIX
HEOPraHWYECKUX BEIIECTB: METAJJIOB U HEMETAJUIOB; OKCHIOB METAJJIOB, HEMETANIOB U
aM(pOTEepPHBIX 3JIEMEHTOB;, HEOPTAaHHMYECKUX KHUCIIOT, OCHOBAaHWUN M aM(OTEPHBIX THIPOKCHIIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuétel Macchl BemecTBa WM 00bEMA Ta30B 1O U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WIIH
00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKIMH BEIIECTB, pacu€Tbl Macchl (00BEMA, KOJMYECTBA
BEIIIECTBA) MPOJYKTOB PEAKIUU, €CIU OJHO W3 BEIIECTB MMEET mpuMecH. PemieHue mpakTuko-
OpUEHTUPOBAHHBIX 3a/laHUN Ha CBOMCTBa, COCTaB, MOJyueHHE W O€30MacHOE HCIOJIb30BaHUE
BaXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY M MPOPECCUOHATBHOMN JAEITeILHOCTH YeTIOBEKa

Tema 2.2.
WNnenrudukarus
HEOPTaHHIECKUX
BEIIIECTB

Copepxanue yueOHOTo MaTepuana

JlaGopaTopHblie 3aHATHS

JlaboparopHnas padota Ne2 «neHTudukanyss HEOpraHMYECKUX BEIIECTBY.

Pemenne OKCIICPUMCHTAJIBHBIX 3aJad 110 XHUMHUYCCKHUM CBOMCTBAM METAJUIOB H HEMCTAJIJIIOB, IIO
pacro3HaBaHUIO U TIOJYYEHHIO COEIUHEHWH METalJIOB M HEMETAUIOB (B3aMMOJAEHCTBUE
THJIPOKCUA AJFOMUHUS C pacTBOPaMHU KHUCIOT M IeiodeH,). MnenTuduxanus HeopraHMYecKux
BEIIECTB C MCIIOJIb30BaHUEM HX (QHU3UKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KauecTBeHHBIE peakuuu Ha cyiabdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HAa KATHOHBI
METaAJIJIOB 1 KaTUOH aMMOHMU S

KonTponbhas pabota 2

CBolicTBa HEOPTraHUYECKUX BEILIECTB (10 pa3neny 2)

Pa3nea 3. Teopernueckue 0CHOBbI OPraHN4eCKOH XUMHUH

4/4

Tema 3.1.
Knaccudukanus,
CTpOCHHE
HOMEHKJIaTypa

Cogepxanue yaeOHOT0 MaTepuana

IIpeamer opraHM4ecKON XUMHUU: €€ BO3SHUKHOBEHME, PA3BUTUE U 3HAYCHHE B ITOJIyYCHUU HOBBIX
BEUIECTB M MaTepualoB. Teopus CTpoeHus opraHudeckux coenuHeHuit A.M. Bbytneposa, eé
OCHOBHbIE NoJI0keHUs. CTPYKTypHBIE (OPMYJIbI OpraHMYECKUX BellecTB. ['oMonorus, nzomepusi.

OK 01
OK 02
OK 04
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OpPraHn4€CKuUX BEIICCTB

XVMHYECKast CBSA3b B OPraHUYECKUX COCIMHEHUAX: KPATHBIE CBA3H, G- U T-CBS3H.

[IpencraBiaenne o KiaccCHUKAMK OpPraHMYECKUX BemecTB. HoMeHKIaTypa OpraHMYecKHX
COEeIMHEHUH (cucTeMaTHYECKasl) U TPUBUAJIbHBIC HA3BAHUS BaXKHEHIINX MIPEICTAaBUTENEH KIIaCCOB
OpPraHUYECKUX BEIECTB

[IpakTrueckue 3aHATUS

[TpakTuueckas padora No7. «HoMeHKIaTypa OpraHu4eCKuX BEIICCTBY.

OzHakoMjieHHMe ¢ oOOpa3namMy OpraHM4YecKHMX BEHIeCTB M MaTepuajaMH Ha HUX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJI OpraHMYEeCKUX BEUIECTB, HAOIIOACHUE U ONUCAaHHUE IEMOHCTPAIIMOHHBIX
OTIBITOB IO MPEBPALICHUIO OPTaHUYECKHUX BEIISCTB MPU HArpeBaHwWM (TUIaBleHUE, OOyTrIMBaHUE U
ropenue). CocTaBieHUE TOJHBIX H COKPANICHHBIX CTPYKTYPHBIX (OPMYJ OPraHUYIECKUX BEIICCTB
OTAENBHBIX KJIACCOB, WCIIONB3YyS WX HAa3BaHUS 1O CUCTEMAaTHYECKOW H TPHUBUAIBHOU
HOMEHKJIaType (STWIICH, aleTHJIeH, DIHLIEpHuH, (eHosn, (opMalbIeTua, YKCYCHas KHUCIIOTa,
rmnuH). Pacdersl mpocteifmeit Gpopmynbl OpraHU4ecKOW MOJEKYJIbl, UCXOJ U3 AJIEMEHTHOTO
cocrana (B %)

OK 07

Pa3znen 4. YrieBoaopoasl

10/2

Tema 4.1.
YrieBomopoael M X
MPUPOJIHbIE HCTOYHUKU

Coneprkanue y4eOHOro Marepuana

[IpenenbHbIE YriIeBOAOPO/b! (AJIKAHbBI):COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psal. MeTaH U 3TaH:
COCTaB, CTPOEHHE, (PU3MYECKHEe U XUMHYECKHE CBOWCTBA (peakluu 3aMelleHUs U TOpEeHus),
MOJIy4YE€HUE U IPUMEHEHHE.

HenpenenbHble yriaeBogopObl (aIKEHbI, aJIKaAUEHBI, aTKUHBI).

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUI DPsii. DTWIEH M NPONWIEH: COCTaB, CTPOEHHE,
¢u3nyeckue U XMMUYECKHE CBOMCTBA (peakuuy TUAPUPOBAHUS, raJIOT€HUPOBAHNUS, THpATAIIHH,
OKHCJICHUS U TIOJTMMEPU3alNN) IOJyYeHHE U IPUMEHEHHUE.

Ankanuensl: OyranueH-1,3 u metminOyraauen-1,3, XUMHUYECKOe CTpOEHHE, CBOMCTBa (peakuus
MOJIMMEPU3AINH ), TPUMEHEHHUE (JIJ1s1 CHHTE3a IPUPOJAHOTO U CHHTETUYECKOT0 KaydyKa U PE3UHBI).
AJKUHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJIOTHUYECKHH psl. AIETUJIIEH: COCTaB,
XUMHUYECKOE CTpOeHHE, (HU3UYEeCKHe M XUMHUYECKHE CBOMCTBa (peakuuu TUAPUPOBAHMS,
TaJIOTEHUPOBAHMS,  TUApATalliM  TOPEHHsA), IOJydyeHWE U  IPUMEHEHHE  (MCTOYHHK
BBICOKOTEMIIEPATYPHOT'O TJIAMEHU JJIS1 CBAPKU U PE3KH METAJIIOB)

OK 01
OK 02
OK 04
OK 07
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ApomaTH4ecKue yriIeBOIOpOabl (apeHbl). beH3on u Tomyoi: cocraB, cTpoeHHE, (U3UYECKUE U
XUMHUYECKHE CBOWMCTBA (pEaKlUU TaJOTCHUPOBAHUS U HUTPOBAHWS), MOTYYCHHE M MPUMCHCHHE.
TokcHYHOCTH apeHOB (BIMsSHHE OCH30JIa Ha OpraHu3M 4YelioBeka). ['eHeTuyeckas CBSi3b MEXIY
YIIEBOIOPOAAMH, TPHHAICIKAIIMMH K PA3IUIHBIM KJIacCaM.

[TpupoaHble UCTOUHUKHU YriaeBoA0poAoB. [IpupoaHsbiii ra3 u nomytHele HedTsaHbIe Ta3bl. Hedth 1 2
e€ mpoucxoxacHue. CrocoObl TmepepaboTku HEPTH: TEPEeroHKa, KPEeKUHT (TePMUUYECKHM,
KaTtajquTuueckuit), nuponu3. Ilpoayktel mnepepaboTku HedTH, HUX TOPUMEHEHHUE B
IIPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBII yroyib U IPOAYKTHI €ro nepepadoTKu
Tema 4.2. Coneprkanue y4eOHOro Marepuana 2
Dusuko-xumuueckue  |JlabopaTopHble 3aHATHS
CBOMCTBA JlaboparopHas padota Ne3 «CBoiicTBa yriieBoAOPOIOB.
YII€BOAOPOJOB TpuBnanbHas U MeXAyHApoJHas HOMEHKJIATypa, XMMHUYECKHE CBOMICTBA, COCOOBI IMOIY4YEHUs 5
yraeBogopoAoB. IlonyueHune 3TuiieHa W M3y4EHUE €ro CBOMCTB. MoOJENMpOBAHHE MOJEKYI U
XUMHUYECKHX MPEBpaIIeHU YrieBOIOpOAOB (Ha MpUMEpe dTaHa, STUJICHA, alleTHIIeHA U Jp.) U
rajoreHOnpOU3BOIHBIX
Pasznea 5. Kuciopomoconepxxammue oprannyeckie coeIuHeHus 14/8
Tema 5.1. Coneprkanue y4eOHOro MaTepuana 2
Crnuptsl. Genon [TpenensHble OAHOATOMHBIE CIIUPTHI (METAHON U ATAHOJI): CTPOCHHE, (PU3NUECKUE U XUMUYECKHE
CBOMCTBa (peakUMM C AKTUBHBIMHM METAJlJIaMH, T'aJIOTEHOBOJOPOJAaMHU, FOPEHUE), NTPUMEHEHHUE.
BopopoaHele cBsI3U MeXAy MOJIEKYJaMH CHOUPTOB. PU3NOJIIOTMUYECKOE AEHCTBHE METaHOJIA U
ATaHOJa Ha OPraHMU3M YeJIOBEKa.
MHOroaroMHble COUPTHI (ITHJICHIIIUKOIb U TIUIEPUH): CTpoeHUe, (GU3UYECKUEe U XUMUUYECKUE 5 OK 01
CBOMCTBAa (B3aMMOJIEUCTBHE CO IIEJIOYHBIMH METAJIaMH, Ka4yeCTBEHHAs peakius Ha OK 02
MHOTOaTOMHBIE CIHUPTHI). PU3NOIOrHMYECKOe ACWCTBHE HAa OpraHu3M uenoBeka. lIpumeHeHue OK 04
TJIMIEPUHA U STUJIEHTIIUKOJIS. OK 07
@®enos. CTpoeHHE MOJEKYNbl, (U3MYECKHEe U XUMHUYECKHe CcBoicTBa (eHona. TOoKCHYHOCTH
¢enomna, ero (hruznoNOrnUYecKoe JeiicTBUE Ha OpraHu3M denoBeka. [[pumenenue gpenona
Tema 5.2. Copneprxanue yueOHOro MaTepuaa 2
Anpaeruppl. Anpaeruaipl M KEeTOHBI ((opManbleruj, amerajibJerui, aleToH): CTPOeHue, (QU3ndeckue u 2
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KapOoHOBBIE KHUCTOTHI.
Crnoxuble 3¢upbl

XUMHYECKHE CBOMCTBA (peakUMM OKHUCICHHS M BOCCTAHOBIICHUS, KAaueCTBEHHBIE pPEaKIuu),
MOJIy4YeHUE U MPUMEHEHHUE.

OIHOOCHOBHBIEC TMpEJENbHbIE KapOOHOBBIE KHCIOTHl (MypaBbUHAasE M YKCYCHasi KHCIJIOTHI):
cTpoeHHe, (u3MUeckne W XHMHYECKHME CBOWcTBa (OOIIME CBONCTBA KHUCIOT, peaKius
sTepuduKanmm), ToNydeHHue u mnpuMeHeHne. C(CTeapruHOBas U OJICMHOBAS KHUCJIOTHI Kak
MPEJICTAaBUTENN BBICHINX KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX
MOIOIIIEE IENUCTBUE.

CrnosxxHble 2QUpbl Kak MPOU3BOAHbIE KapOOHOBBIX KHUCIOT. ['HIponu3 cioxHbix 3¢upoB. Kupbl
['unponus xxupos. [Ipumenenue xupoB. buonorunyeckas posib KUPOB

Tema 5.3.
VYrieBoabl

Coneprkanue y4eOHOro Marepuana

VYrneBoasl: CcOCTaB, KiacCH(UKAIUSA YIIEBOAOB (MOHO-, AM- M TOJHcaxapuiabl). [mokoza —
IPOCTEHIINKA MOHOCaxXapHuja: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbI, (PU3MUECKHE U XUMUYECKHE
CBOMCTBa INIOKO3bl (B3aumojeilictBue ¢ ruapokcugoM wmenu (II), oxucieHne ammMuayHbIM
pactBopoM okcuja cepebpa (I), BocctaHoBiIeHUE, OpOKEeHHE TIIOKO3bI), HAX0XKICHUE B IPUPO/IE,
IOPUMEHEHHE TJIIOKO3bl, OWOJIOTHYECKas pOJib B JKU3HENESATEIbHOCTH OpraHuM3Ma 4elOBeKa.
®dotocunTe3. PpyKTO3a KaK H30MEP TIFOKO3BI.

Caxapo3za — NpeaCTaBUTENb IUCAXapUIOB, THIAPOJIM3 Caxaposbl, HaXOXKJIEHUE B IPUPOJE HU
IPUMEHEHUE.

[Tonucaxapuapl: Kpaxmal M ILEJUI0J03a Kak NpUpojHble moiumepbl. CTpoeHue Kpaxmaia u
LEJUTION03bl, (PU3NYECKHE U XUMUYECKUE CBOMCTBA KpaxMaia (THApOoJIn3, KaueCTBEHHAs peaklus ¢
HOJIOM)

Tema 5.4.
DuU3NKO-XUMHYECKUE
CBOMCTBA
KHUCJIOPO0COAEPKAIINX
OpraHNYeCKHUX
COCTMHECHUI

Cogepxanue yaeOHOT0O MaTepuana

HpaKTI/I‘{eCKHe 3aHATUA

[Ipaktuueckass pabora Ne8. «Homenkimarypa  KHCIOPOIOCOIEPKAIMMX  OPraHUYECKUX
COCTUHEHUINY.

TpuBuanpHass U MEXIyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOJy4YEHUS
CIUPTOB U (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, albJAETHA0B U KeTOHOB. CoCTaBlIeHHE CXeM
peakuuii (B TOM 4YHCIE IO MPEAJIOKEHHBIM LIENOYKaM IpPEBpAIllEHUi), XapaKTepU3YIOIIHNX
XUMHYECKHE CBOMCTBA KUCIOPOAOCOAEPKALUX OPraHUUYECKUX COEIUHEHUH

[Tpaktuyeckas pabora Ne9. «Xumuueckue U (U3NUYECKHE CBOMCTBA KHUCIOPOAOCOIECPIKALINX
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OpPTaHUYECKUX COCIUHEHUS.

[IpoBenenue, HaOMIOJCHHE W ONMCAHHE JEMOHCTPAIIMOHHBIX OINBITOB: TOPEHHUE CIHPTOB,
Ka4eCTBECHHBIC PEAKIIMU OJHOATOMHBIX CIUPTOB (OKucieHue dTaHosna okcuaom wmenu (I1)),
MHOI0aTOMHBIX CIMPTOB (B3auMoJeiicTBUE rmuepuHa ¢ ruapokcuaom menu (I1)), anpaerunos
(oxuciieHHe aMMHa4YHBIM pacTBopoM okcuaa cepedpa(l) wu  rumpokcumom  memm (1),
B3aMMOJICIICTBHE Kpaxmalla C HOJJOM), U3yuYeHHUE CBOMCTB PacTBOpa YKCYCHOM KHCIIOThI

Pasjnen 6. A3oTcoaep:kaiye opraHudecKue coeTHHeHUus 4/2
Tewma 6.1. Coneprkanue ydeOHOro MaTeprasa 4
AMUHBIL AMUHBI: METUJIAMHH — MPOCTECUIINI MPEJACTaBUTE]Ih AMHUHOB. COCTaB, XHUMHUYECKOE CTPOCHUE,
AMWUHOKHCIIOTBI. (bu3HYECKre M XUMUICCKIE CBOMCTBA, HAXOXKICHUE B IIPUPOJIC.
benku AMUHOKHCIIOTHI Kak aM(OTEepHBbIC OpPTraHWYECKHUEe coeauHCHUs. Du3nuecknue W XHUMHYCCKUC
CBOMCTBA aMHUHOKHUCIIOT (Ha TpHUMepe TJWIMHA). buojormyeckoe 3HAYCHWE AMHUHOKHUCIIOT. 2
IlenTuner.
benku kak mpuponHsie moiuMepsl. llepBuuHasi, BTOpUYHAST U TPETHYHAs CTPYKTypa OEIKOB.
XUMHYECKUE CBOMCTBA OEIIKOB: THAPOIIN3, JCHATYPALlNs, KAYECTBEHHBIC PEaKIIMK Ha OEIKU
[IpakTueckue 3aHATHS
[Tpaktuyeckas padora Nel0. «CBoiicTBa a30TOCOAEPIKAIMX OPTaHHUECKUX COSAMHEHUIN.
duznyeckue 1 XUMUISCKUE CBOWCTBA aMUHOB (PEAKITUU C KACIOTaMHU U TOPEHUS) U aMHHOKHCIIOT 2 OK 01
(Ha mpumepe rmnmHA). HabmoneHue W onmcaHue JASMOHCTPAIMOHHBIX OIBITOB: JICHATYpAIlus OK 02
OeNKOB NP HarpEeBaHUH, [IBETHBIC PEAKIINH OEIKOB OK 04
Pa3pnen 7. BoicokoMoOJIeKY ISIpHbIE COCUHECHUS 4/4 OK 07
Tema 7.1. Coneprkanue y4eOHOro MaTepuana 2
[Imactmaccel. IIpakTHueckue 3aHATHS
Kayuyxu. Bonokna [Tpaktueckass pabora Nell. «CuHTe3, aHanu3 ¥ KilacCU(PUKAIMSA BBICOKOMOJEKYISIPHBIX
COEIMHEHUIN»
OCHOBHBIC TIOHSATHSI XHWMHW BBICOKOMOJICKYJISIPHBIX ~ COCJMHCHUW: MOHOMEp, TIOJUMED, 5

CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3alMM, CPeHssl MoyeKyispHas Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJMMEpHU3aIIs U MOJIMKOHICHCAIINS.

O3zHakoMieHne ¢ oOpa3laMu HPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, KaydyKOB:
IUIaCTMAcChl (TIOJIMATHIICH, MOJUIIPONIIIEH, MOIMBUHWIXJIOPU, MOIMCTUPOII); HATYpaJbHBIA U
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CHUHTETHYECKHEe Kaydykd (OyTaZMCHOBBIN, XJIOPONPEHOBBIA ¥ H30NPEHOBBIN); BOJIOKHA
(HaTypasibHble (XJIONOK, ILIEPCTh, MIENK), HCKYCCTBEHHbIE (ALETaTHOE BOJIOKHO, BMCKO3a),
CHHTETHYECKHE (KaIpOH M JaBCaH)

KonrponsHas pabora 3 |CTpyKTypa U CBOMCTBAa OpraHUYeCKHX BEmeCTB (110 pasaenam 3-7) 2

I[IpodeccuonanbHO OPHEHTUPOBAHHOE COZlepKaHUE (COepKaHKe TIPUKIAHOTO MOys)* 8

Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOI 1eSITeIbHOCTH YeJI0BeKa 8

Tema 8.1. Cogepxanue yueOHOro MaTepuana 8

XUMHYECKHE [TpaBuiia 5KOJIOTHYECKH 1IeIeCO00Pa3HOro MOBEACHHS B OBITY U TPYAOBOM JESATEIBHOCTH B LENSIX

TEXHOJIOTUHU COXPAHEHHUsI CBOETO 3J0POBbsI M OKPYXKAIOLIEH NPUPOJHOM CPEnbl, OMMACHOCTh BO3ACUCTBUS Ha

B TIOBCEIHCBHOM | )KMBbIE OPTaHU3MBI OPTaHMYECKUX BEIIECTB OTICIBHBIX KJIACCOB (YIJICBOMOPOMIbI, CITHPTHI,

U 1podecCHOHANBHON | (peHObI, XJIOPOPTAaHMYECKUE IPOU3BOMHBIE, ANBJIETHABI M 1p.), IOKA3aTellb IPENEIbHO

JCSTEIIbHOCTH YEIIOBEKA | TOMYCTUMOM KOHLIEHTPALIUU U €r0 UCII0JIb30BaHHUE. OK 01
Ponps xumum B 0OECHEYEHHH HSKOJIOTMUYECKOM, IHEPreTHYeCKOW U THINEBOM O€30MacHOCTH, OK 02
pPa3sBUTHU MEAMLIMHBI, CO3JaHUH HOBBIX MAaTEpHAJIOB (B 3aBUCHMOCTH OT BUAA MPO(dhecCHOHATbHON 4 OK 04
JESTEIbHOCTH ), HOBBIX HCTOYHHUKOB YHEPTHH (aJIbTEpHATUBHBIE UCTOYHUKHU dHeprun). [lonstue o OK 07
HAy4YHBIX METOJAaX TO3HAHMUS BEUIECTB W XuUMHUYeckux peakiuil. [IpencraBinenus 06 oOmwx K 3.1
HAyYHBIX TMPHUHIMIAX [POMBIIIJICHHOTO TOJMYYeHHs] BaXKHEMIIMX BeIIeCTB (HAa MpUMepax K 3' )
IIPOU3BOJICTBA aMMHAaKa, CEPHON KHUCIIOTHI, METAHOJIA). ’
XvUMHS W 3/I0pOBb€ UEJOBEKa: IMpaBHiia OE30MacHOr0 HCIHOJb30BAaHUS JIEKAPCTBEHHBIX
MpenaparoB, OBITOBON XMMHUU B TTIOBCEHEBHOMN KU3HU
[IpakTuueckue 3aHATUS
[Tpaktuyeckas pabora Nel2. «lIpuMeHeHHE XUMHMUYECKMX BEIIECTB M TEXHOJIOTHH C ydyeToM 4

Oynymiei mpohecCuoOHATBHOMN NeITEITBHOCTHY.
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Pemienne xkelic-3aay Mo TeMaM: IMHUINEBbIE MPOAYKTHI, OCHOBBI PALMOHAIBLHOIO MHTAHMUS,
BOKHEUILIME CTPOUTENIbHbIE U  KOHCTPYKIIMOHHBIE MaTepUalbl, CEIbCKOXO3iCTBEHHOE
MIPOU3BOJICTBO, KPACKH, CTEKJIO, KEpamMHKa, MaTepuasbl i DJIEKTPOHUKH, HaHOMAaTEpHalbl,
TEKCTWIbHBIC BOJIOKHA, HWCTOYHHUKH HHEPIrUH, OPraHWYECKUE M MHHEpPAJbHbIE YJI0OpeHus,
JICKapPCTBEHHBIE U KOCMETUYECKHE TIPeraparhl, ObITOBAass XUMHS, MATEPHAIIbI U3 HCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH.

3amura: [IpeacraBneHue pe3ynbTaTOB pelleHUs Keiic-3agad B (opme MUHHU-IOKIIaAa
(TomyckaeTrcs UCIOIB30BaHUE TpapUUECKUX U MPE3CHTAMOHHBIX MaTEPHUAJIOB)

IIpomexyTouyHas aTTecTanMsa Mo AUcHUILIMHE (1M depeHIINPOBAHHBIN 3a4eT)

Bcero

72/38
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3. YCJIOBUS PEAJIM3AILIMA TPOTPAMMBI OBIIIEOBPA3OBATEJBLHOM
JANCHUITINHBI

3.1. TpeboBaHUSA K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYyeHn 0
Jlia peanu3anuu MporpaMMbl JTUCHUIUIMHBI JTOJKHBI OBITH IMPEIyCMOTPEHBI CIEAYIOLINE
CrelMaJbHbIC TIOMEIICHUS: YICOHBI KAOMHET XUMUU W/ U Y4eOHOW XUMHUECKOU JTaOOpaTOPUH.
D¢ddexTuBHOCTD MpernoaaBaHus o01Ie00pa30BaTEIbHON IUCHUIUIMHBI «XUMHUS 3aBUCUT OT
HAJIUYUS ~ COOTBETCTBYIOLIETO MaTEPHUATbHO-TEXHHUYECKOIO OCHAIIEHUA. ITO  OOBSICHSIETCS
OCOOCHHOCTSIMU JIMCUUIUINHBI, B TICPBYIO OUepellb, €€ IKCIICPUMEHTAIBHBIM XapaKTepOM, MUPOKUM
CIIEKTPOM MPUMEHECHHS M IPAKTHYECKON 3HAYMMOCThI0. PeKOMEeHTyeMoe MaTepHaaIbHO-TEXHUIECKOES
oOecrieyeHne KaOMHETAa XWMHUHHM XUMHUYECKOW J1a0OpaTOpuu BKIIIOYACT: CIEMUATU3UPOBAHHYIO
MeOenb W CHUCTEMBbl XPAHCHHS, TEXHWYECKHE U  DJICKTPOHHBIE CpelIcTBa  OOYyYCHWS,
JIEMOHCTpAIlMOHHBIE y4eOHO-HATTSAHbIE TOCOOUS,IEMOHCTPAIMOHHOE 000pYAOBaHHE M HPUOOPHI,
71a00paTOPHO-TEXHOJIOTUYECKOEe O0Opy/nOBaHUE, JTAO0OPATOPHYI0 XMMHUYECKYIO TIOCYIy, MOJAEIH
(oObeMHBIE W IUIOCKUE), HATypajdbHble OOBEKTHI (KOJUICKIMH, XHUMHUYECKHE PEaKTUBBHI),
o0opyoBaHue J1a0OPaHTCKOM.
Creunanu3upoBaHHasi MeOEIb U CUCTEMbI XpaHEHUS
1  Cron mabopaTOpPHBIN JEMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM U TEPMOCTONKAM
MMOKPBITHEM, PAKOBUHOM, IMOJIBOJIKOM M OTBEJICHUEM BOJbl, CAHTEXHUKOM,
ANEKTPUYCCKUMU PO3ETKaAMHU, aBTOMAaTaMHU aBApUIHOTO OTKIIFOUEHUS TOKA)
2  Cron 1abopaToOpHBI TEMOHCTPAITMOHHBIN ¢ HAACTPOUKOM (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOUKUM MOKPBITHEM )
3 Cron yueHndeckuii 1ab0OpaTOpHbBIN, pEryIHPYyEeMblid IO BHICOTE (C 3alIUTHBIM,
XUMOCTOMKUM M TEPMOCTOMKUM MOKPBITHEM, PAKOBHHOMN, OOPTUKOM IO HAPY)KHOMY
Kparo, OJIBOJAKON U OTBEJIEHUEM BO/JIbI, U CAHTEXHUKOM )/CTON YUCHUUECKUH,
PETYIIHPYEMBIH TI0 BBICOTE (MMPUOOPETACTCS TOIBKO MPU HATWMYUH CIICIIHATHHOTO
71a00paTOPHOTO OCTPOBHOTO CTOJA) (IO KOJIMUECTBY O0YHArOIITHUXCS)
4 Cryn yueHn4yeckul (1o KOJIMYEeCTBY 00yUdaroIuXcsl)

ol

OruerymuTenb

6 Jlocka knmaccHas/PenbcoBasi cucteMa ¢ KJIIaCCHOM M MHTEPAaKTUBHOM JTIOCKON
(mporpammHoOe obecriedeHne, MPOeKTop, KPEIUIEHU! B KOMIUIEKTE)/MHTEPAKTUBHOM
MaHesbIo (MporpaMMHOE 0OecreueHUe B KOMILIEKTE)

7 CT0J ¢ AMMKaMu 715 XpaHeHHs1/TyMOo0ii (pabodee MecTo npenoaaBaTess)

8 Kpecno opuchHoe (pabouee MecTo npenogaBatess)

9  Jlocka mpobOxoBasi//locka MarHUTHO-MapKepHast

10 Cucrema (yCTpOMCTBO) JIJIst 3aTEMHEHUST OKOH

11 [lIkad BBITSKHON TAHOPAMHBIN

12 Ixad mis xpaHeHHS y4eOHBIX TTOCOOHIA

13 AnTeuka yHHUBepcaiabHas Il OKa3aHUs NEPBOM MEAUIIMHCKOW OMOIIU

TexHnueckue cpeacrTsa

1  MmuorodyHKIIMOHAIBHOE YCTPOHCTBO/IPUHTED

2  VIHTepaKTHBHBIA MPOTrpaMMHO-aNapaTHbIN KOMIUIEKC MOOMIIBHBINA MIIM CTAllMOHAPHBIH
(mporpammHoOe o0ecrieueHue, IpoeKTop, KperieHne B koMmiuiekre)/PerapcoBas cucrema ¢
KJIACCHOW M MHTEPAKTUBHOU JOCKOU (MporpaMMHOe o0OecrieueHre, mpoeKTop, KPETIeHNe
B KOMIUIEKTE )/ MHTEPaKTUBHOM MaHeNbio (MIpOorpaMMHOE 00ecrieueHUe B KOMIUIEKTE)

3 IlepcoHasbHBIN KOMITBIOTED ¢ TIEpUEpreii/HOYTOYK (JIMIIEH3NOHHOE TIPOTPAMMHOE
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11
12
13
14
15
16
17
18
19
20

o0ecnieueHre, 00pa3oBaTeIbHbI KOHTEHT U CUCTEMA 3alUThl OT BPEAOHOCHON
nH(popMaluu, mporpaMMHOe o0ecredeHue A nudpoBoi adbopaTopuu, ¢
BO3MO>KHOCTBIO OHJIAHH-0IIPOCa)
DNEeKTPOHHBIE CPEACTBA O0YUCHUS
DneKkTpoHHbIE cpeacTBa o0yueHus/MuTepakTuBHbIe TocoOus/OHnaitH-Kypebl (1o
pazaesnaM pabouell IporpaMMel)
JleMOHCTpalMOHHBIE y4eOHO-HATIISAHbIE TTOCOOUS

CrnoBapu, CipaBOYHUKH, SHIUKIIONEIUS (10 XUMUYECKUM HayKaMm)
KoMmiekT nopTpeToB BEIMKUX XUMUKOB
ITocoOust HATIISIHON DKCIIO3ULIHA
[Iepnonnueckas cucrtema Xumudeckux 3ieMeHToB [[.1. Menneneesa
Criernanu3upoBaHHas MeOeIb U CHCTEMBbl XpaHEHUS 111 XUMHUECKON 1abopaTopuu
JIabopaTopHBIi OCTPOBHOM CTOJ (IBYXCTOPOHHUH, C 3aIUTHBIM, XUMOCTOUKHIM U
TEPMOCTOUKHUM IOKPBITHEM, HAJICTOJIBEM, C ITOICBETKON U IEKTPUUECKUMH PO3ETKaMH,
MIO/IBOJIKOM U OTBEICHUEM BOJIbI, U CAHTEXHUKOM )
Cryn nabopaTOpHBIHA, peryIupyeMblii 110 BBICOTE
Croun 1a00opaToOpHBI 1EMOHCTPAIIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKHUM U TEPMOCTORKHUM
MMOKPBITUEM, PAKOBUHOM, ITOABOIKON U OTBEICHUEM BOIbl, CAHTEXHUKOM,
ANEKTPUYECKUMU PO3E€TKaMHU, aBTOMaTaMHU aBapUMHOTO OTKIIIOUEHUS TOKA)
Crout 1a00paTOPHBIN IEMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIIUTHBIM, XUMOCTOMKUM H
TEPMOCTOMKUM HOKPHITHEM)
Cron ¢ smmMKaMu JJ1s1 XpaHEHUs/ TyMOOi
Kpecno oducnoe
Ornerymurenb

JlemoHCTpannoHHOE 000pyA0BaHKE U MPUOOPHI Ui KabuHeTa u Jaboparopuu
Becsl anextponnsie ¢ USB-nepexoaaukom
CrosuK oabEeMHBIH
Hentpudyra nemMmoncTpamoHHas
[[ITaTuB 1EMOHCTPALIMOHHBIN
Arnmapar sl NpOBEACHUS XUMUYECKUX PEAKIIUN
Amnmapar Kunna
OBIuoMeTp
I'openka ynuBepcanbHas
[TpuGop U1 MILTIOCTPALIMM 3aBUCUMOCTH CKOPOCTH XMMHUYECKHUX PeakIfil OT ycIoBUI
OKPY>KaroIlEel Cpe/ibl
Habop s anexTponan3a 1eMOHCTPallMOHHBIN
[TpuGop 11t ONBITOB IO XMMHH C JIEKTPUUECKUM TOKOM (J1aOOpaTOpHbIN)
[Tpubop 11t OKKUCIACHUS CIIUPTA HaJl MEIHBIM KaTallu3aTopoM
[Tpubop 1u1st MoydeHus rajlon10aIKaHOB JEMOHCTPAIIMOHHBIH
[TpuGop 1u1st mosydeHus pacTBOPUMBIX BEILIECTB B TBEPJIOM BHJIE
YcranoBka 11 pUIBTPOBAHUS O] BAKYYMOM
[TpuGop 11 onpeseneHns: cCocTaBa BO3yXa
["a3oananu3aTop KMCIOpOa U TOKCUYHBIX T'a30B ¢ HU(POBOM HHAMKALIKMEH ITOKa3aTese
[TpuGop 1t HITIOCTPALIH 3aKOHA COXPAHEHUSI MAaCChl BEIIECTB
VYcTaHoBKa /17151 IEPErOHKH BEILIECTB
BbapomeTp-aneponn

28



21

O© 00 NOoO O Wi -

ol =
2 WN RO

©O© 00 NO Ol WDN -

NNNDNNNNNNNNNNRPERRERRRRR R R
O ~NOoO U WNRPL,OOWOOWMNOOUNWRNIERO

HaGop mist n3ydeHus: BOAOPOTHON SHEPTETUKHI

pH-MeTpsI (H0TIOTHUTENPHOE BAPUATUBHOE 000Dy I0BAHHE)
JIabopaTopHO-TeXHOJIOTHYECKOe 000pyI0BaHue i KaOuHeTa u 1abopaTtopuun

[TpuGop 1t MOTyYeHHS TaJIOUI0ATKAHOB U CIOXKHBIX A3(PUPOB J1a00paTOPHBIHA

Kon6onarpesareinn

DNEeKTPOIUIUTKA

bans koMOuHUpOBaHHas JlabopaTopHas

Bech! 1715 chlmyunx MatepuaioB

[Ipubop st momydyeHus razoB

CnupToBka n1abopaTopHas

MaruuTHas Melajika

Mukpockor udppoBoi ¢ pyKOBOJICTBOM HOJIB30BATENSI U TOCOOUEM IS yUaAIIUXCS

Habop s 9ucTku ONTHKU

HaGop nocyiel 1711 peakTHBOB

Habop nocyel v npuHaAIEKHOCTEH 1151 paOOThI ¢ MAJIBIMU KOJIMYECTBAMH BEILIECTB

Habop npunaanexHocTelt A MOHTaXa MPOCTEUIITNX TPUOOPOB IO XUMHH

Habop nocyel v npuHAIIEKHOCTEH U3 MponuieHa (MUKPOIabopaTopusi)

JlaGoparopHas XMMHUYECKas Mocya Jiyisl KaOMHeTa u J1abopaTopuu

KoMIuiekT ko6 1eMOHCTPaIMOHHBIX

Hab6op mpobok pe3nHOBBIX

[Tepexon cTEKISITHHBIN

[Ipobupka Bropuia

[IpoGupka 1ByXKoJeHHAast

CoenuHUTEH CTEKIITHHBIH

3aKUM BUHTOBOM

3axxuM Mopa

[II;1aHr CUITMKOHOBBIN

KoMIuiekT cTexsissHHOM nocy/ sl Ha Hutudax 1eMOHCTPAMOHHbII

Jlo3upyroliee yCTporucTBO (MEXaHUYECKOE)

KommiexkT uznenuii u3 kepamuku, Gapdopa u dasaca

Kommiext noxxek GpaphopoBbix

Kommiekt MepHbIX K010 Majoro oobema

Kommiekt MepHbIX K0JI10

KoMITIeKT MepHBIX IIMIHHIPOB MIACTUKOBBIX

KoMIIeKT MepHBIX IUIMHIPOB CTEKISTHHBIX

KommiekT BOPOHOK CTEKIISTHHBIX

KommnekT nunerok

KomrmtekT cTakaHOB MIaCTHKOBBIX/CTEKIISTHHBIX

KomrmuiekT cTakaHOB XUMHUYECKUX MEPHBIX

KomrmuekT cTakaHIuKOB 151 B3BEITHBAHUS

KoMMmiekT cTynok ¢ necTuKkamu

HaGop mmareneit

HaGop nunueros

Ha6op uvamek Iletpu

TpyOka crexnsHHas

DKCUKaTop
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Mopnenu (06beMHBIE U TUIOCKUE), HATYpalbHble O0BEKTHI (KOMIEKIIMU, XUMUYECKUE PEAKTHUBDI)

00 NOo Ol WDN -

©O© 00 N O Ol WODN -

ol
A wWNERO

poeCCHOHAIBHOTO 00pa30BaHus, peain3yeMbIX Ha 0a3e OCHOBHOTO 001IeT0 00pa3oBaHus
1. 'abpuensa, O. C. Xumus. 10 kmace : yaeOHHK 171 00111€00pa3oBar.

Yama kpuctajuin3aliiOHHAs

HIumie! TUTENbHbIE

broperka

[Tpobupxka

banka oA pCaKTUBLI IOJIMITHIICHOBAA

banka noj peakTHBBI CTEKIITHHASI U3 TEMHOTO CTEKJIa C IPUTEPTON MPOOKOi

Habop ckiIsiHOK [71s1 pacCTBOPOB PEaKTHBOB
[Tanouka crexknsiHHAs

HtaTuB ans npoOdUpox

KommuiekT cpeacTs uist MHAUBUAYAIbHOM 3alUThI
Kommnekr repmomeTpoB

CymmibHasi naHes b JJIs OCYIbI

QunbTpoBanbHas Oymara/(puiabTpel OyMaskHbIE (IOTIOIHUTEIFHOE BapUATHBHOE

obopynoBaHue)

JU1s KabuHeTa 1 1abopaTopuu

KoMruiekT Moenel KpucTaluIMuecKUX PeleToK
Monenb MOJeKyIbl Oenka
Habop ns MmoaenupoBanusi CTPOEHUSI HEOPraHUYECKUX BEILIECTB
HaGop amnst MogenmpoBaHus CTPOCHUSI OPTaHUYECKUX BEIIECTB
HaGop anst MogenupoBaHust CTPOCHUS aTOMOB U MOJIEKYIT
HaGop asnst MoaenupoBaHus SJIEKTPOHHOTO CTPOCHHUSI aTOMOB
Kommnekr komiekuunii
KoMITIeKT XUMHYEeCKUX PEaKTUBOB

O6opynoBanue 1a00paHTCKON KaOMHETa XUMHUH
Crou ¢ SsmMKamMu sl XpaHeHUs/ TyMOoi
Kpecno oducnoe
Cton nabopaTopHbIii MOSYHBIN
CymibHas TaHeNb IS TIOCY/TbI
[Mxad mist xpaHeHus: yueOHBIX TOCOOUIA
Ikad mas XpaHSHHUS] XAMHUYECKHX PEAKTHBOB
Hlkad nas xpaneHus 1a60paToOpHOIl MOCYIBI/ TIPUOOPOB
[Ika¢ BBITSXKHON
JIaGopaHTCKMi CTON
Cryn nabopaTOpHBIHA, peryTupyeMBIii 110 BBICOTE
DNEeKTPUYECKUH aKBaUCTHILIATOP
[Mxad cymmabHBIT
Pe3nHoBBIE EpUaTKH
KomruiexT epiieit 1j1st MBIThS J1abOpaTOPHOU MOCYAbI

3.2. UupopMmannoHHOe oOecnedeHne peajn3alui NPorpaMMbl

Jlns peanu3anuu MpOrpaMMBbl JUCHUILIIMHBL OMOIMOTEUHBIM (OHIT MMEeT MeYaTHhIE W/WIH
JNIEKTPOHHBIC Y4EOHUKH U pa3paOOTaHHBIC B KOMIUIEKTEe C HUMHU y4eOHbIe MOcoOus (MIpH HAJIM4YUK),
JOTMYIICHHbIE K WCIOJb30BAHUIO TMPHU pealu3alud 00pa30BaTeIbHBIX MPOrPaMM  CPEIHETO
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opranuzarnuii. bazossrit ypoBenb / O. C. I'akOpuensH. — 5- € uz., crep. - MockBa
: [Ipoceemenue, 2024. — 191 c. — ISBN 978-5-358-17849-6. — Tekcr :

HEIOCPEICTBEHHBIMN.

2. I'abpuensn, O. C. Xumus. 11 knace : yueOHUK a5t
obmreoOpaszoar. opranm3aruii. basosslit yposens / O. C. I'akOpuensH. — 4- ¢
u31., crep. - Mocksa : [IpocBemenue, 2024. — 223 c. — ISBN 978-5-358-18426-8.

— TeKCT : HemoCpeICTBEHHBIH.

4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMS OBIIIEOBPA3OBATEJILHOM

T CHATIIAHBI

KOHTpOHB H OILCHKa

pe3yJIbTaTOB

OCBOCHHA

0011e00pa3oBaTeIbHON  TUCIUILIAHBI

pacKpbIBalOTCA 4epe3 AUCHUIUIMHAPHBIC PE3yNbTaThl, HAIIPABICHHBIE HAa (OPMHPOBAHUE OOIIUX U

npodecCHOHATBHBIX
¥ TeMaM COJICp)KaHusl y41eOHOTro MaTepuaa.

KOMIIETEHIINN

o pazzienam

Tum oreHOYHEBIX

OepexKIIMBOro MPOU3BOJCTBA, 3HHEKTUBHO
JIEMCTBOBATh B UPE3BBIYANHBIX CUTYaIUAX

O6mas/mpodeccuoHabHass KOMIETSHITUS Pasnen/Tema i
MEPOTPHUATHIA
OK 01. Beibupats criocoObl perieHus Tema 1.1-1.7
3a/1a4 Ipo(heCcCHOHATILHOMN ACATEIIBHOCTH Tema 2.1, 2.2
MIPUMEHUTEIBHO K Pa3IMUHbIM KOHTeKcTaM | Tema 3.1 TectupoBanue
Tema 4.1 VYcrHblit onpoc
Tema 5.1-5.4 Pemenue pacuéTHbIX 3a71a4
Tema 6.1 HaOmronenue 3a xoqoM
Tema 7.1 BBIMIOJTHEHUST TPAKTUKO-
Tema 8.1 OPUEHTHPOBAHHBIX 3aJaHUI
OK 02. Mcnonp30BaTh COBpEMEHHBIE Tema 1.2, 1.4, IIpencrasnenue
CpelcTBa MOUCKa, aHAIIN3a U 1.6,1.7 pe3ynabTaTOB
MHTEpIIpeTaluy nH(OpMalnu, 1 Tema 2.1,2.2 MPAKTUYECKUX U
MH(OPMaLIMOHHbIE TEXHOJIOTUH JJIs Tema 4.1, 4.2 1abopaTopHBIX padboT
BBITNIOJTHEHUS 33/1a4 NPOPECCHOHATbHON Tema 5.2-5.4 [IpoBeneHne XUMHUYECKOTO
JeSITeIbBHOCTH Tema 6.1 IKCTIEpUMEHTA
Tema 7.1 Brimosninenue
Tema 8.1 KOHTPOJIBHBIX
OK 04. Tema 1.7 pabot o
O} dexTuBHO B3aUMOICHCTBOBATD U Tema 2.1,2.2 paszaenam JUCUUTUIMHBI
paboTarh B KOJUIEKTHUBE U KOMaH/Ie Tema 4.1, 4.2 Or1eHka caMOCTOSITEIBHO
Tema 5.2-5.4 BBITIOJTHEHHBIX 3aIaHUHN
Tema 6.1 3amnuTa peneHus Kenc-
Tema 7.1 3aja4 (c yuetoMm Oyayuieit
Tema 8.1 npodeccHoHaNBHOMI
OK 07. CopeiicTBOBaTh COXPAHEHUIO Tema 1.7 JIESITEIIBHOCTH)
OKpYKarollen Cpebl, Tema 5.1 Brinosnnenue 3aganui
pecypcocOepexeHuto, MpuMeHsITh 3HaHust | Tema 8.1 IIPOMEKYTOUHON
00 M3MEHEHUH KJIMMaTa, IPUHIIHUITEI aTTecTaluu
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IIK 3.1. [imanupoBaTh ¥ NPOBOIUTH
3aHATUA C ACTHhbMU

pPaHHEro U JOLIKOJIBHOIO BO3pacTa.

I1K 3.2. Co3naBath pa3BUBAIOIIYIO
MPEAMETHO-IIPOCTPAHCTBEHHYIO CPENY,
MO3BOJIAIOILYIO

OpraHu30BaTh 00y4YEeHUE JeTei paHHETO

Tema 1.2, 1.4,
16,17

Tema 2.1, 2.2
Tema 4.1,4.2
Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tema 8.1

U JIOIIKOJIGHOTO BO3PACTa, B TOM YHUCIIE
I[eTefI C OrpaHU4YCHHBIMH BO3MOKHOCTAMU
3JI0POBbS B COOTBETCTBUU CO CHEIUPUKOI
00pa3oBaTebHON MTPOTPAMMBL. .. .
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