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Pabouas mporpamma y4yeOHOW TUCHMIUIMHBI pa3paboraHa Ha ocHoBe TpeboBanuii OI'OC
CpemHero oOIero oOpa3oBaHUs, YTBEPXKIACHHOTO INMpukazoM MunnpocsemnieHuss Poccuum Ne 413 ot
17.05.2012 (akryanpHas penakmous), QenepalibHON 00pa30BaTEIbHONW MPOTPaAMMBI CPEIHETO OOIIEro
obOpaszoBanusi, yrBepxkaeHHOW Ilpukazom Munnpocsemienus Poccun ot 18.05.2023 Ne 371
(akTyanmpHast pemakums), pacnopspkeHuss Munmnpocsemenust Poccun ot 30.04.2021 Ne P-98 5 «O6
yrBepxkaeHun KoHuenmuu mnpemnofaBaHus — 00meoOpa3oBaTeNbHbIX JUCHUIUIMH € Y4ETOM
npo(eCCHOHANFHOW HAMPABICHHOCTH TPOTPAMM  CpPeIHEro NpodeCCHOHATBLHOTO 00pa30oBaHMs,
pean3yeMbIX Ha 06a3e OCHOBHOTO 001ero odpazoBaHus»; nucbMa JlemaprameHTa rocynapcTBEHHON
MOJIMTUKU B cepe cpemHero npodecCHOHAIBHOTO 00pa3oBaHus W MPOPECCHOHATBLHOTO OO0ydYeHUs
MunnpocBemmenuss Poccun «O HampapieHun pexkomeHaanui» ot 1 mapra 2023 r. Ne (05-592
(PexoMenmamuu 1o  peanM3alMUd  CpeAHEro odmero o0pa3oBaHUS B Ipelesiax  OCBOCHHS
0o0pa3oBaTeNbHONl MpOrpaMMbl CpeJHEro MpodeccHoHaNbHOrO 00pa3oBaHUs) H  MaTepualoB
@®enepanpaoro npoekra ®I'BOY AIIO HPIIO «Pa3paboTka W BHEAPEHHE METOAMK INPETIOAaBAHUS
0011e00pa3oBaTeabHbIX JIUCHUIUIMH C Y4eTOM Mpo(ecCHOHAIbHON HAaIPaBICHHOCTH MPOrpaMm
cpenHero mnpodeccHoHAIbHOTO — 00pa3oBaHUs, peaTu3yeMblX Ha 0a3e OCHOBHOTO  OOIIEro
00pazoBaHM.

PaccmoTpeHo 1 07100peHo Ha 3aceaHnu MeToIn4ecKoro coBeTa
[Tpotokon Ne 1 ot 27.08.2025r.
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1. OBIIASL XAPAKTEPUCTHKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOU JUCHUIIVIMHBI «XUMMWA»

1.1. MecTo THCHMIUIMHBI B CTPYKTYpe o0pa3oBaTebHoii mporpammsl CI1O
OO0meobOpa3oBaTelibHass ~ TUCHUIUIMHA  «XHUMHs»  sBIETCS  0OS3aTENbHOM  YacThIO
00111€00pa30BaTEIPHOrO MHUKJIA 00pa3oBaTebHOM Mporpammbl B cootBeTcTBUU ¢ OI'OC CIIO
no npodeccun 54.01.01 UcnoaHUTENb XY/105KeCTBEHHO-0(pOPMHUTEIbCKUX PAdoOT.

[IpuknagHoii Moaynb BKIIOYAaeT pazfen 8 «XuMus B OBITY W IIPOU3BOACTBEHHOM
JEeSITEIbHOCTH YEJIOBEKa», KOTOPBIM peanmu3yeTcst sl BcexX Mpodeccuil/crnenuaabHOCTen
METOJIOM pEIIEeHUs KEHCOB, CBSA3aHHBIX C DSKOJOTMYECKOW O€30MaCHOCThI0 U  OLIEHKOH
MOCIIEACTBHI OBITOBOM W TPOW3BOACTBCHHON NIEATEIHHOCTH, COOTBETCTBYIOIICH OTpaCIsIM
Oynyuiei mpohecCHoOHATBHOMN NeITEIBHOCTH 00YJarOITUXCsl.

1.2. Hean u niiaHupyemMble pe3yabTaThbl 0CBOCHHS U CHUIITTUHBI

1.2.1. Heau u 33724 AMCHUILIMHBI

Copneprkanue mporpammbl 0011e00pa30BaTEIbHON AUCHUIUIMHBI «XHUMUS» HAIMPABICHO
HAa JIOCTHKEHUE CIICYIOIINX LeJIei:

— (opmupoBaHue CHUCTEMBl XUMHUYECKMX 3HAHUW Kak Ba)KHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpPa, B OCHOBE KOTOpPOM JieKaT KIIIOYEBbIE TMOHATHUSA,
(GyHIaMeHTaJIbHbIE 3aKOHBl U TEOPUU XUMHUHU, OCBOECHHUE SI3bIKa HAyKH, YCBOCHUE U ITIOHUMaHUE
CYITHOCTH JOCTYITHBIX 00OOIICHHIT MUPOBO33PCHYECKOTO XapaKTepa, 03HAKOMIJICHHUE C UCTOPUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

— (GopMHpOBaHUE U PA3BUTHUE MPECTABIEHUN O HAyUYHbIX METOJ1aX MO3HAHMSI BELLIECTB U
XUMHUYECKHX peakluid, HEOOXOAUMBIX AJisi MPUOOPETeHUS YMEHUW OPHUEHTUPOBATHCS B MHpPE
BEIIECTB M XHUMHMUYECKHX SIBIICHUW, HMMEIOIIMX MECTO B TMPUPOJAE, B MPAKTUYECKON U
MOBCE/IHEBHOM JKU3HH;

— pa3BUTHE YMEHUH M CIIOCOOOB JIEATEIIHOCTH, CBS3aHHBIX C HAONIOJCHHEM H
O0OBSICHEHUEM XUMHUYECKOTO PKCIEPUMEHTA, COOJIIOJICHUEM TpaBUil 0€30MacHOTO OOpaIieHus ¢
BEIIIECTBAMH.

3agauu AMCHMILIMHBI:

1) chopmMupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKHUX MPOIIECCOB U
SABJIICHUM B OKpPYXAalOLIEH Cpele, a TAaKKe MX CBA3b C IEJIOCTHOM HAYYHOM KapTUHOM MHUpa H
JPYTUMU €CTECTBEHHBIMU HAayKaMU;

2) pa3BUTh YMEHHsI COCTABIATH (OPMYJIbI HEOPraHUUECKMX M OPraHMYECKUX BEIECTB,
YpaBHEHUS XUMHUYECKHX peakKlHid, OOBSCHATh HMX CMBICI, HHTEPHPETUPOBATH pPE3YyIbTAThI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKK MPOBEACHUS MPOCTEHUIINX XMMUYECKUX IKCIIEPUMEHTATbHBIX
UCCIIEIOBaHUM ¢ CcOOJIOJieHMeM TMpaBui Oe30MacHOro oOpalleHust C BelleCTBaMU U
71a00paTOpHBIM 000PYI0OBaHUEM;

4) pa3BUTh yMEHHS HAXOJUTh, AHAIW3UPOBATH W HCIOJIB30BaTh  WH(POPMAIIHIO
XUMHYECKOTO XapakTepa M3 Pa3TUYHbIX HWH(GOPMAIMOHHBIX HCTOYHHMKOB, BKIIIOUas y4eOHYIO
JUTEpaTypy, HayyHble MyOIMKAMU U UHTEPHET-PECYPCHI;

5) chopmupoBaTh yMEHHUS TMPOTHO3MPOBATH IOCIECACTBUS CBOCH IESITEIBHOCTH W
XUMUYECKUX TMPUPOJTHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX IMPOIIECCOB, YUYUTHIBAs BO3MOXKHBIC
IKOJIOTMUECKNE U COLMANIbHBIE BO3/1EHCTBUSI;

6) cdopMupoBaTh TMOHMMAHWE 3HAYUMOCTH JIOCTHOKCHHH XHMHYECKOW HAYKH U
TEXHOJIOTHI N7 Pa3BUTHs COIUAIBHON M MPOU3BOACTBEHHON cdep ¢ yMEHHEM MPHUBOIUTH
MPUMEPHI UX TPUMEHEHUS B Pa3IUYHBIX cepax KU3HU.

1.2.2. [lnannpyemblie pe3yJIbTAThI OCBOCHHS 0011e00PA30BaATEIbHOM IMCUUILIUHBI B
coorBercTBMH ¢ PI'OC CIIO u Ha ocaoBe PI'OC COO

Ocoboe 3HaueHwe oOmIeOOpa3oBaTenbHAs TUCHUIUIMHA «XUMHUS» HMEET IpHU
dopmupoBannn u pazsutun OK 01; OK 02; OK 04; OK 07 u IIK, mpencraBieHHBIX B
aktyanusupoanHbix @I'OC CIIO no mpodeccun.



Kox v HaumenoBanue
(popmupyembIx
KOMIIeTeHIN i

IInanupyemble pe3y/bTaThl 0CBOCHHS THCIUILIUHBI

JAucuunimHapHbie

OK 01. Beibupats cioco0sl
pelieHus 3aaa4
npodeccnoHaTBEHOMI
JEATSIbHOCTH
NPUMEHUTEIBHO K
pa3IUYHBIM KOHTEKCTaM

Oo6mme
JIMYHOCTHBIE Pe3yJIbTAThlI JAOJIKHBI OTPAXKATH B
YacTH:
TPYA0BOr0 BOCIIUTAHUSA:
— TOTOBHOCTh K TPydy, OCO3HAaHHE IIEHHOCTH
MacTepcTBa, TpyAoJtooue;
— TOTOBHOCTH K aKTHBHOfI ACATCIIBHOCTHU

TEXHOJIOTUYECKOM M COLMAaJbHOW HaNpaBJICHHOCTH,
CIIOCOOHOCTh ~ MHHUIIMMPOBATh,  IUIAHUPOBaTh U
CaMOCTOSTEJIBHO BBIMOJIHATH TAKYIO JEATEIIBHOCTb;

— HHTEpeC K pa3auvHbIM chepaM MpodecCHOHATBHON

NEeSITETbHOCTH.
MeTtanpeamMeTHble pe3yJabTaThl J0JIAKHbI OTPAKATH:
Osaanenue YHHBEpCaJIbHBIMH Y4eOHbIMH

MO3HABATEJIbHBIMM JIEHCTBUSIMH:

a) 0a30Bble JJOTHYeCKHE JelCTBHS.

—  CaMOCTOSTENIbHO (DOPMYIUPOBATH U AKTyaTU3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHABIMBATh  CYIIECTBEHHBIA  MNPU3HAK WU
OCHOBAaHHA OJId CpaBHCHUA, KJ'IaCCI/I(l)I/IKaIII/II/I u
00001IeHHS;

—  ONpenensiTh enu JIeATEeIbHOCTH,
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHUA,

— BBUBIATh 3aKOHOMEPHOCTM U TNPOTHUBOPEYMS B
paccMaTpUBAEMBIX SIBJICHUSX;

— BHOCHUTH KOPPEKTHBBI B CATCIBHOCTH, OLICHUBATH
COOTBETCTBUEC PE3YIbTATOB LCIAM, OLICHUBATH PUCKHU
MOCJIEACTBUM AEATETLHOCTH.

0) 0a3oBbIe HCCIEN0BATEIbCKHE IeHCTBUS:

— BIAJETh HaBBIKAMU Yy4EOHO-UCCIIEIOBATETILCKON W
MPOEKTHOM JI€ATEIbHOCTH, HABBIKAMM pa3pelleHUs
po0Jem;

3aJaBaTb

JlucuMnInHapHble pe3ybTAThl J0KHBI 0TPAKATh:

IIP6 01. chopMUpPOBAaHHOCTH TPEACTABICHUI: O XUMHUYECKOU
COCTaBJIAIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, POJIH
XUMHH B TIO3HAHWM SIBICHUH MPHUPOAbI, B (HOPMUPOBAHUU
MBIIUICHUSI M KYJIBTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOM
IrPaMOTHOCTH, HEOOXOAMMON Ui peHIeHHUs MPAKTUYECKUX
3aJa4 U 3KOJOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

ITP6 02. BnageHue CUCTEMOM XUMUYECKUX 3HAHUU, KOTOpPas
BKJIIOUAET:  OCHOBOINOJAralmue MOHATHS  (XUMUYECKHI
ANIEMEHT, aToOM, 3JIEKTPOHHAas o0ojioyka aTtoma, s-, p-, -
AIIEKTPOHHBIE OpPOUTAIIM ATOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTD,
ANIEKTPOOTPHULIATELHOCTh, CTEHNEHb OKHCIICHUS, XUMHUYECKas
CBsI3b, MOJIb, MOJIIPHASI Macca, MOJIAPHBIA 00BEM, YIIIEPOTHBIM
CKEJeT, (YHKIMOHAJbHAsl TpyINNa, pajukal, H30Mepus,
MU30MEPBI, TOMOJIOTUYECKUI Psil, TOMOJIOTH, YTJIEBOIOPOABI,
KHCIIOPOJI- U a30TCOJEPXKALUE COETUHEHUS, OMOJIOTHYECKH
aKTHBHbBIE BellecTBa (YIJIEBOMbI, JKUPBI, OEIKH), MOHOMED,
MOJIUMEP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COEJMHEHUs, KPUCTAJUIMYECKasl peIIeTKa, THIbl XUMHYECKUX

peakuui (OKUCTUTENIBHO-BOCCTAHOBUTEIBHEIE, 9K30-U
SHAOTEPMHUUYECKHE, pEaKlUd HOHHOTO OOMeHa), pacTBOp,
AIIEKTPOJIUTHI, HE3JIEKTPOJIUTBHI, AIEKTPOIUTHYECKAS
JACCOLMAMs, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTb

XUMUYECKOW PEaKIMU, XHMUYECKOe pPaBHOBECHE), TEOPUH U
3aKOHBI  (TEOpUs]T XHUMHUYECKOTO CTPOEHUSI OpPraHUYECKHX
Bemects  A.M. bymiepoBa, TeopHs 3IEKTPOJUTHYECKON
Jccoumranuu, nepuoanueckuii 3akon .M. Menneneesa, 3akoH
COXpPaHEHHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJMYECKUHN S3BIK
XUMHH, (HAKTOJIOTHYECKHE CBEIACHHSI O CBOWMCTBaxX, COCTaBe,
MOJIydeHUH W 0O€30MacHOM  HCIIOJIb30BAHWU  BAKHEUIIINX




BBISIBJISITH ~ NPUYMHHO-CICJCTBEHHBIE  CBA3HM U
aKTyaJIu3UpOBaTh 3ajady, BBIIBUraTh THIIOTE3Y €€
pellIeHus, HaXOAUTh apryMEHTBI JUIsl 10Ka3aTelbCTBa
CBOMX YTBEP)KICHHI, 3aJaBaTb MapaMeTpbl U
KPUTEPHH PELICHHUS;

AHAIM3UPOBATH MOJYUEHHBIE B XOJIC PEIICHUS 3a1a4u
pE3yNbTaThI, KPUTHYECKH OLICHHBATH ux
JIOCTOBEPHOCTb,  IIPOTHO3UPOBaTh H3MEHEHHE B
HOBBIX YCJIOBUSIX;

YMEThb IEPEHOCUTh 3HaHMSI B IIO3HABATEIBHYIO U
IIPAKTUYECKYIO 00JIaCTH KUZHEACATEIIbHOCTH.

HEOPraHMYECKUX M OpPraHMYeCKHX BEHIeCTB B OBITY H
MPAKTUYECKOU JIEATEILHOCTH YEJIOBEKA;

ITP6 03. chopmMupoBaHHOCTH YMEHHUH BBISABIISATH XapaKTEPHBIC
MPU3HAKK M B3aUMOCBS3b W3YYEHHBIX MOHATUH, MPUMEHSTh
COOTBETCTBYIOILIME TMOHSATHS TIPU ONUCAHUHM CTPOCHUS H
CBOMCTB HEOPraHUYECKMX U OPraHUYEeCKUX BEIIECTB M HUX
MIPEBpAICHH; BBISBISTh B3aUMOCBS3b XUMHUECKUX 3HAHUU C
MOHSATUSAMH U MPEJICTABICHUSIMH JIPYTUX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

IIP6 04. chopMUPOBAHHOCTH yMEHHUW  HCIIOJIH30BATH
HAUMEHOBAHMSI XUMHUYECKUX COCIUHEHHH MEXIyHapOIHOTO
COI03a TEOPETHYECKOW M IPUKIATHOW XMMHUU U TPUBHAJIBHbBIC
HA3BaHMS BXHEHIIMX BEUIECTB (ITHIICH, alleTHJICH, TIIHIIEPUH,
dbenon, popmanbaerua, yKCycHasl KUCJIOTa, TJIMIHWH, YrapHbII
ra3, yrJIeKHCIbIi ra3, aMMuak, raiieHas HU3BECThb, HeralleHas
U3BECTh, NMHUTHEBAS COJa W JPYTHUX), COCTABISITH (HOPMYIIBI
HEOPraHMYECKUX M OPraHu4YeCKUX BEIIECTB, YPaBHEHHS
XUMUYECKUX PEAKIUN, OOBSICHATh HUX CMBICI; MOATBEPKIATh
XapaKkTepHBIC XUMUYECKUE CBOMCTBA BELIECTB
COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMHU U 3AMUCAMH YPAaBHEHUMN
XAMHYECKUX PEaKIUi;

IMP6 05. cdhopMHUPOBAaHHOCT, YMEHHMH  YCTaHABJIMBATh
MIPUHAJIC)KHOCTh M3YYEHHBIX HEOPTaHUYECKUX u
OpPraHWYECKHUX BEIIECTB K ONMPEEICHHBIM KjaccaMm M Tpynrnam
COCIMHEHUM, XapaKTepU30BaTh MX COCTAaB M BaKHEHUIINE
CBOMCTBA;  ONpENENsATh  BHUABl  XUMUYECKUX  CBA3EH
(koBajieHTHAsl, MOHHAs, METaJUIMYecKasi, BOJOPOJHAsS), THUIIBI
KPUCTANIMYECKUX PEIIETOK BEIIeCTB; KIacCU(PHUIIMPOBATH
XUMUYECKHUE PEAKIIHH;

I1P6 07. chopmupoBaHHOCTH YMEHUH MPOBOAUTH PaCUETHI IO
XUMUYECKUM (OpMyJIaM U YpaBHEHUSM XHUMHUYECKUX PEaAKITUH
C HCMOJb30BaHUEM (PH3UYECKUX BEIMYMH, XapaKTEPU3YIOIIUX
BElIeCTBAa C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0Obema
(HOpMasbHbIE  YCJOBHSI) Ta30B, KOJIMYECTBA BEIECTBA,




HCII0JIB30BAaTh CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJIA IPUHATUA
peLHeHI/If/’I B KOHKPCTHBIX JKU3HCHHBIX CUTYyAllUAX, CBA3AHHBIX C
BCIICCTBAMM U UX IIPUMCHCHUCM.

OK 02. Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
MOUCKA, aHAJIHM3a U
HUHTEPIpETAINN
uHpOpMaLUU 1
WH(POPMAIIMOHHBIC
TEXHOJIOTUH IS
BBINOJIHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSTEITbHOCTH

qacTu:

JIMYHOCTHBIE Pe3yJIbTAThl JOJIKHBI OTPAKATH B
LHEHHOCTH HAYYHOI'0 MO3HAHMSL:
c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HayKd U OOIIECTBEHHOM IMPaKTUKH,
OCHOBaHHOTO Ha Janore KYJIBTYp,

CIOCOOCTBYIOIIETO  OCO3HAHUIO
MOJIMKYJIbTYPHOM MHPE;
COBEpILICHCTBOBAHUE SI3BIKOBOM W  YUTATEIILCKOU
KyJbTYpbl KaK CpEICTBAa B3aUMOJCHUCTBUA MEXKIY
JIIO/IbMU Y MTO3HAHUS MUDpa.

CBOCro MeECra B

MeTaHpe)IMeTHbIe pe3yjbTaThbl J0/7KHBI OTPAKATb:

OBJ1aieHne

YHHBepCaJbHbIMH y4eOHBbIMH

MO3HABATEJbHbIMHU JAeliCTBUSIMM:
B) padora ¢ nHpopManmei:

BJIQ/IETh HaBBIKAMM IMOJIy4€HHUS UH(POpMaluu U3
WCTOYHMKOB  pa3HbIX  THUIIOB,  CaMOCTOSITEIIBHO
OCYLIECTBIIATh IIOMCK, AHAJIM3, CUCTEMATU3ALMIO U
MHTEPIIPETAlNI0 MHQOPMALMM Pa3IUYHbIX BHUJIOB U
(bopM mpecTaBIeHHUS;

co3/aBaTh TEKCTHI B PAa3IMUHBIX (popMaTax C y4eToMm
Ha3HaYeHUs: MHQOpMAlMM U LEJIEBOW ayIuTOpHH,
BbIOMpasi ONTHUMAaJbHYIO (GOpMY TMpENCTaBICHUS W
BHU3yAJIN3aL1H;

OLICHUBATh JIOCTOBEPHOCTB,
uHpOpMallUK, €€ COOTBETCTBHUE
MOPAJIBHO-ITUYECKUM HOPMaM;

JJICTUTUMHOCTD
IIpaBOBLIM n

BJIAQJIETh HABbIKAMHU pACHO3HABAaHUS M 3aIIUTHI
uHpopmanuy, UHGPOPMALMOHHOW  0€30MacHOCTH
JMYHOCTH.

JAucuMiinHapHble (MpeAMeTHbIE) Pe3yJbTAThl U JIOJKHBI
0TPaXKATh:

ITP06 06. BiageHNE OCHOBHBIMU METOAAMU Hay4YHOI'O TIO3HAHMUSI
BEUIECTB U XMMMYECKUX SBJICHUHN (HaOs0/eHuE, U3MepeHue,
AKCIIEPUMEHT, MOJICTTMPOBAHUE);

IIP6 07. chopMupoBaHHOCTH YMEHUH MPOBOAWTH PACUETHI IO
XUMUYECKUM (OpMYyJiaM U YpPaBHEHUSM XMUMHUYECKUX PEaKIUi
C HCMOJb30BaHUEM (PU3UYECKUX BEITHYMH, XapaKTEPU3YIOIIUX
BEUIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0ObeMa
(HOpManbHBIE ~ YCIIOBHSI) Ta30B, KOJMYECTBAa  BEIIECTBA;
WCII0JIB30BaTh CUCTEMHBIC XMMUYECKUE 3HAHUS U TMPUHATHUS
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBS3aHHBIX C
BEIIIECTBAMH M MX IPUMEHEHHEM;

IIP6 08. cdopmMupoBaHHOCTE YMEHHMH IJIAHUPOBATh H
BBITIOJIHATh ~ XMUMHYECKHH  OKCIEPUMEHT  (IpeBpalieHUs
OpraHWYEeCKHUX BEIIECTB MPHU HArpEeBaHUM, MOITYUYEHUE STUJIEHA
U U3Y4YEHHE €ro CBOMCTB, KayeCTBEHHbIE pEaKIUH Ha
aNbJETUbl, Kpaxmall, YKCYCHYI KHUCJIOTY; JI€HaTyparus
OCIKOB TpU HArpeBaHWM, I[BETHBIE peakuuu OEJKOB;
MPOBOANTh pPEaKIMU HOHHOTO OOMEHa, OIpeNessTh Cpexy
BOJHBIX PAcCTBOPOB, KAa4YECTBEHHBIC PEAKIMU Ha Cyibdar-,
KapOoOHAT- U XJIOPUI-aHUOHBI, HA KaTHUOH aMMOHWUS; pellaTh
OKCIIEpUMEHTAJIbHBIE 3aJaud 1o Temam "Mertamisl" U
"Hemeramnel") B COOTBETCTBMM C TpaBUIAMH TEXHUKH
0e30macHOCTH  MpU  OOpalleHWH C  BEIMIECTBAaMH |
1ab0paTOpHBIM 00OpPYIOBAaHUEM; MPEICTABISTH PE3YIbTATHI
XHMHYECKOTO JKCIIepUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX peakiuii U (OpMyIHpOBaTh BHIBOJBI HA
OCHOBE ATHX PE3yJIbTaTOB;

mP6 09. chopmupoBaHHOCTH
XUMUYECKYI0  HH(]opmaIuio,

YMEHHUSI  aHAIU3UPOBATH
MOJIydaeMyl0 M3  Pa3HBIX




HCTOYHHKOB (CPEICTB MaccoBOi MHGpoOpMaruu, cetb MaTepHer
U IpyTHE).

OK 04. DddexTruBHO
B3aHMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHIe

JIMYHOCTHBIE Pe3yJbTATBHI JOJIKHBI

YacTH:

rPas’kJIaHCKOr0 BOCIIMTAHMSI:

— TOTOBHOCTb BCCTH COBMCCTHYIO [OCATCILHOCTL B
WHTEpecax rpakJaHCKOTO O0IIeCTBa;

— YyMEHHE  B3aMMOJICUCTBOBaTh C  COIMAJIbHBIMH
WHCTUTYTaMH B COOTBETCTBHU C UX (DYHKIHAMHU H
Ha3HA4YCHUECM.

MertanpeaMeTHbIe pe3yabTAThl J0JKHBI 0TPAKATD:

OBjajieHHe YHHBEPCAJIbHBIMHM KOMMYHUKATHBHBIMU

JeHCTBUSAIMU:

0) coBMeCTHas 1eITeJIbHOCTD.

— TIOHUMAaTh u HCITOJIB30BaTh MIpEerMYIIeCcTBa
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

— TMpUHUMATh LEIM  COBMECTHOW  JAESATEIbHOCTH,
OpraHU30BBIBATh U KOOPAMHUPOBATH JECHCTBHUS 110 €€
JIOCTHKEHUIO: COCTaBJIATh TJ1aH NEHCTBUH,
pacrpenenarTb pojii ¢ y4eTOM MHEHWUW YYaCTHUKOB
00CYyXJaTh pe3ylbTaThl COBMECTHOM paboTHI.

OBjaseHue  yHHBEPCAJIbHBIMH  PeryJsiTHBHbIMU

JefcTBUSIMU:

r) NpUHATHE ce0sl M IPYTruX JIoaei:

— TMPUHUMATh MOTHUBBI 1 ApTYMEHTHI APYTUX JTIOACH TIPH
aHaJIN3€ PE3yNbTATOB JIEATEIbHOCTH;

— TIpU3HaBaTh CBOE MPABO M MPABO JAPYrHX JIIOAEH HA
OIINOKH;

— Ppa3BHBaTh CHOCOOHOCTh MOHMMATh MHP C TO3WIUN
JPYTOTO YeIOBEKa.

oTpa:katb B

JAucnuninHapHbie (MpeaAMeTHbIE) Pe3yJbTAThl U JTOJKHbI

0TpPakKaTh:
IIP6 08. cdopMHUPOBAHHOCT, YMEHUW IUIAHUPOBATh U
BBITIOJIHATh ~ XMUMHYECKUH  DKCHEPUMEHT  (IpeBpalieHus

OpraHMYECKUX BEIIECTB MPU HArpeBaHUU, MOJyYEHHE dTUJICHA
M H3y4YCHHUE €ro CBOWCTB, KA4YECTBEHHbIE pEakUMH Ha
aIbJIETU/Ibl, KpaxMmall, YKCYCHYIO KHCIOTY; JeHaTypauus
OCIIKOB TpU HArpeBaHWM, I[BETHBIE peakuuu OEJKOB;
MPOBOANTh PEaKIMU HOHHOTO OOMEHa, OIpenessTh Cpexy
BOJHBIX PAacTBOPOB, KAa4yeCTBEHHBIC peEakIWd Ha Cyiabdart-,
KapOOHAaT- U XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS; pellaTh
AKCIIEpUMEHTAJIbHBIE 3aJaud 1o Temam "Mertamibl" U
"Hemeramasl) B COOTBETCTBHM C TIpaBWJIAMH TEXHUKH
Oe3omacHOCTH  TIpH  OOpalleHWH C  BEIIECTBAMU W
1ab0paTOpHBIM O0OpYIOBAaHUEM; MPEICTABISTH PE3YJIbTATHI
XUMHYECKOTO JKCIIEpPUMEHTa B (HhopMe 3amlucCH YpaBHCHHMA
COOTBETCTBYIOIIUX peakuuii U (OpMyIupoBaTh BHIBOJBI Ha
OCHOBE ATHX PE3yJIbTaTOB.

OK 07. CopnelicTBOBaTh JInyHOCTHBIE pe3yJbTaTbl JOJLKHbI OTpaxkaTh B | lucuumiimHapHbie (IpeaMeTHbIE) pe3yabTAaThbl M J0JIAKHbBI
COXPAHEHHUIO OKPYKaloUEHd | YacTu: 0TPaXKaTh:

Cpensl, 3KO0JIOTHYeCKOr0 BOCIIUTAHUA: IIP6 01. chopMUpOBAaHHOCTH TMPEACTABICHHUI: O XUMUYECKOU
pecypcocOepexeHuIo, — cOPMHUPOBAHHOCTH  DKOJOTMYECKOM  KYJIBTYpHI, | COCTABIIAIONIEN €CTECTBEHHOHAYYHOW KApTHHBI MHUDa, DPOJIU
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MPUMEHSTH 3HaHUS 00
W3MCHECHUU KIIUMaTa,
TIPHUHITUITBI OEPEHKITUBOTO
MIPOU3BO/JICTBA,

3¢ peKTUBHO NEHCTBOBATH B
Ype3BBIYANHBIX CHTYAITHSIX

MOHMMAHUE BIMSHHUS  COLMAIBHO-OKOHOMHUYECKUX
MPOLECCOB HA COCTOSIHUE NMPUPOJHON M COLMATIBbHOM
Cpelbpl,  OCO3HaHHWe  IJI00aJIbHOrO  Xapakrepa
HKOJIOTHYECKUX MPOOIIeMm;

— TIUIAHUPOBAaHHWE U  OCYIIECTBICHHE JIEUCTBUH B
OKpyXarollle cpeie Ha OCHOBE 3HaHMs Iienei
YCTOMYMBOTO Pa3BUTHUS YEIOBEUECTBA;

— QaKTUBHOE HEINpHATHE NCHCTBHIl, MPUHOCALIUX BpE
OKpYKalolllei cpee;

— yMeHue IIPOrHO3UPOBATh
HKOJIOTUYECKUE  IOCIIEICTBUS
NeiCTBUI, IPEIOTBpAILATh UX.

MeTtanpeamMeTHbIe pe3yJabTAThI J0JKHBI OTPAKATD:

Osaanenue YHHBEpCaIbHBIMH Y4eOHbIMH

MO3HABATEJIbHBIMHU JAeliCTBUSIMM:

B) pabora ¢ ungopmanmei:

HeOJIaronpusITHbIE
MPEeIIPUHIMAEMBIX

— WCHOJB30BaTh  CpPeACTBA  HMH(DOPMAIMOHHBIX |
KOMMYHI/IKaHI/IOHHI)IX TGXHOJ'IOFI/If/'I B peHIeHI/II/I
KOTHUTHBHBIX, KOMMYHUKATHUBHBIX u
OpTaHU3aIMOHHBIX 3a1a4 c COOJTIOICHHEM
TpeOOBaHUIN DJPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI,  PECypcocOepeKeHus,  MPaBOBBIX  H
ITHYECKHUX HOPM, HOpM nH(OPMALIMOHHOU
0€30I1aCHOCTH.

XMMUU B IIO3HAaHUU SIBJICHUH NPHUPOAbI, B (HOPMUPOBAHUU
MBIIIJICHUA W KYJbTYPblI JIMYHOCTH, €€ (I)yHKI_II/IOHaJIBHOf/’I
IpaMOTHOCTH, HEOOXOAMMOM [UIsl pelleHUus] NPaKTUYECKUX
3a7a4 ¥ HKOJOTM4YeCKd OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0POBBIO U IIPUPOAHOM cpene;

IIP6 10. cdopMHpPOBaHHOCTE yMEHHUH COOIIOAATH MpaBUIIA
HKOJIOTUYECKU  L€JIeCO00pa3HOro IOBeIeHUs B ObITY U
TPYAOBOM AEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/10POBbsI
U OKpy’Karollell HpUPOJHOM CpeAbl; YYMTHIBaTh ONACHOCTb
BOSI[CﬁCTBI/I?I Ha KHMBBIC OPraHU3Mbl OIPCACICHHBIX BCIICCTB,
IOHMMAsi CMBICH TIOKa3aTedsl HpelesbHOW  JIOIyCTHMOM
KOHLCHTpAaILHH.

IIK 1.2.
ITonroraBamBaTh K
XYI0KECTBEHHO-
oopMHUTETECKUM paboTam
pabourie MOBEPXHOCTH U3
Pa3IMYHBIX MaTEPHUAJIOB.

IIK 1.3. CocraBiaTh
KoJiepa.

IIK 2.3. BuImogHsATh
XYJ0KECTBEHHBIC HAITHCH.

OByagenne yHMBepCAJIbHBIMH Y4eOHBIMH

NMO3HABATEJbHbIMHU JAeliCTBUAMM:

B) padora ¢ nHpopManmei:

— BIAJeTh HAaBBIKAMU TIOJNyYeHUS HHPOpMAIUH U3
UCTOYHUKOB  pa3HbIX  THUIOB, CaMOCTOSITEIILHO
OCYILIECTBIIATh IOMCK, AHAIU3, CUCTEMATHU3ALUI0 U
MHTEPIIPETAlMI0 UHPOPMAIMK Pa3IUYHBIX BHUJIOB U
(bopM mpencTaBIeHUS;

— CO3/1aBaTh TEKCThI B Pa3IMYHBIX (opMaTax ¢ yuyeToM
Ha3HaueHUs MHGOpMAIMM W 1EJeBOW ayAuTOpHH,

ITP06 06. BiagcHNE OCHOBHBIMU METOAAMH HayYHOT'O TIO3HAHMS
BEIIIECTB U XMUMUYECKUX SIBJICHUH (HAOJIO/IeHNe, U3MEpeHue,
HKCIEPUMEHT, MOECTUPOBAHNUE);

ITP6 07. chopmupoBaHHOCTH YMEHUIN MPOBOAUTH PAacUeThl IO
XUMUYECKUM (hopMysaM M ypaBHEHHSIM XUMHYECKUX pEaKIHi
C HCMOJb30BAaHUEM (PU3UUYECKUX BEIMYMH, XapaKTEPU3YIOLIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, 0O0beMa
(HOpMasibHBIE ~ yCIIOBHSI) Tra30B, KOJMYECTBAa  BEIIECTBA;
UCIIOJIb30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JUIS NIPUHSTHS
pelIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX, CBA3aHHBIX C
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IIK 3.1. BeimmoaHsATh
POCIHUCH PUCYHKOB
KOMITO3UIIMOHHOT'O
peuieHus CpetHen
CIIOKHOCTH I10 3CKH3aM U
0/ PYKOBOJICTBOM
XYI0KHHUKA.

BbIOMpas ONTUMalbHYIO (OpMY MPEACTaBICHUS U

BU3YaIM3aliy;

OLIEHUBATb JIOCTOBEPHOCTb, JETUTUMHOCTb

UHpOpMaLlUK, €€ COOTBETCTBUE IIPABOBBIM U

MOpaIbHO-ITUUYECKUM HOpPMaM;

BJIaJIeTh HaBbIKAMM PACIIO3HABaHUA U 3aILUTHI
uHpopmanuu, HHHOPMAIIMOHHOH 0€30MacHOCTH
JIMYHOCTH.

B) padoTta ¢ uH(opManmeii:

HCIOJIb30BATh CPEACTBA MHPOPMALMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHI B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpraHM3aLMOHHBIX 33/1a4 C COOJII0JIEHnEM TpeOoBaHU
SPrOHOMHUKH, TEXHUKHU 0€3011aCHOCTH, TUTUECHBI,
pecypcocOepexeHus, IPaBOBbIX U 3TUYECKUX HOPM,
HOpM MH(OpMaIIMOHHON 6€30IaCHOCTH.

BEIIECTBAMM U UX IIPUMEHEHUEM;
I1P6 10. chopMupoBaHHOCTH YMEHUI COOMIOAATH PaBUIIA
HKOJIOTUYECKH 11e71€CO00Pa3HOro MOBEACHUS B ObITY U
TPYAOBOM AEATEILHOCTH B LEISAX COXPAHEHUS CBOETO 310POBbSI
U OKpYXaroIlel NPUPOIHON CPeibl; YUUTHIBATh OIACHOCTh
BO3I[€I>1CTBPI$I Ha JXUBBIC OPraHU3Mbl OIMPCACIICHHBIX BCIICCTB,
IIOHMMas CMBICTI [10Ka3aTelIs NPeeIbHON JOIMYCTUMOMN
KOHICHTpAaInH.




2. CTPYKTYPA U COAEPX KAHHUE OBIIEOBPA3OBATEJIBHOM

JANCHUITVIMHBI «XUMMWSA»

2.1. O0beM qUCHUIIMHBI ¥ BUAbI Y4e0HOI padoThl

o O0bem B

Bua yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72
Coaep:xxanue yueOHOro MaTepHaJia 62
BT. U..
TEOPETUYECKUE 3aHATUSA 36
IPAKTUYECKHE 3aHSITUS 18
n1abopaTOpPHBIC 3aHATHS 6
KOHTPOJIbHBIE PAOOTHI 4
IIpodeccuonanbHO OpHEHTHPOBAHHOE CO/lep:KaHKe (ColepKaAHNe 8
MPUKJIAJTHOT0 MOYJIsA)
BT. U..
TEOPETUYECKUE 3aHATHS 4
IIPAKTUYECKUE 3aHATUS 4
IIpomeskyTounasi arrectanus (1updepeHIupOBaHHBIN 3a4eT) 2
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2.2. TemaTnyeckui IjiaH u coaecpikaHue NUCHUIJIUHDBI

HaumeHoBaHue Conep:kanue y4eOHOTro MaTepHuasia (0OCHOBHOE M NMPO(PeCcCHOHATBLHO OPUEHTHUPOBAHHOE), O0bém | Popmupyemble
pa3iesioB M TeM JIaDOpaToOpHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIATHON MOAYJIb 4acoB | KOMIIETEHIIUH
1 2 3 4
Coaep:xanue yueOHOIro MaTepuaJia 64
Pazjen 1. Teopernyeckue 0CHOBbI XUMHU 16
Tema 1.1. Coaepxxanue yueOHOIro MaTepuaJa 2 OK 01
OcHOBHBIE XUMUYECKHE | XUMHUECKUI 1eMeHT. ATOM. SIpo aTomMa, M30TOMBL. DJIEKTPOHHAs 000JI0UKA. DHEPreTUYecKue
MIOHSTHS U 3aKOHBI, YPOBHH, MOIYpPOBHH. ATOMHBIC opOuTanu, s-, p-, d- smemeHThl. OCOOCHHOCTH paclpeaeICHUs 1
CTPOEHHME aTOMOB 3JIEKTPOHOB 1O OpOUTAIAM B aTOMax 3JEMEHTOB IEPBBIX UYETHIPEX MEPHUOJOB. DJIEKTPOHHAs
XMMHYECKHX DJIEMEHTOB |KOH(Uryparys aroMoB. OCHOBHbIE XUMHUYECKHE 3aKOHBI
IIpakTHYecKue 3aHATHS
[Tpaktuueckass pabora Nel. «OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBl B XMMHU W PacyeThl IO
YPaBHCHUSIM XUMHUYCCKHUX PEAKIIHI.
OTtHocuTeIbHBIE aTOMHAsi W MOJEKyJspHas Macchl. MomspHas macca. KomndecTBo BeriecTsa. 1
MaccoBast nosig  BeliecTBa. 3akoH ABoragpo. MossipHblii 00beM ra3oB. OTHOCHUTENbHas
IUIOTHOCTD T'a30B. PacueTsl Mo ypaBHEHHUSIM XUMUYECKUX PEAKLUN C MCIOIb30BAHUEM MaCcCOBOM
JIOJIA BEIIEeCTBa, 00beMa (HOpMaJIbHBIEC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA
Tema 1.2. Copepxanue yueOHOIro MaTepuasa 2 OK 01
[Tepnoanyeckuii 3akon U | [lpakTHYecKHe 3aHATHS OK 02
[epuoamueckas cucrema |[Ipaktudeckas pabota Ne2. «/3ydeHue MepuOANYECKHX 3aKOHOMEPHOCTEH U MX B3aHMOCBSI3H CO IIK1.1
XHMHYECKUX DJIEMEHTOB | CTPOSHUEM aTOMOB.
H. N. Menneneesa, ux  |[lepuomuueckas cuctemMa xumudeckux snemeHToB .M. MenneneeBa. CBsi3b HEPHOIMYECKOTO
CBSI3b C COBPEMEHHOM 3aKkoHa U Ilepuonnyeckol CHCTEMBI XUMHUYECKHUX AJIEMEHTOB C COBPEMEHHOW TEOPUEH CTPOCHUS
TEOpUEN CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHs CBOWCTB XUMHUECKHUX OJIIEMEHTOB, OOpa3yeMbIX HMHU
aTOMOB IPOCTBIX M CJIOKHBIX BELIECTB MO IpynmnaMm u nepuogam llepuonnyeckoil cucreMbl. 3HaueHUE 2

NEPUOANYECKOr0 3aKOHA M CUCTEMBI XUMHYeckux anneMmeHToB J[.MI. MenneneeBa B pa3BUTUH
HayKH.

VYcTaHOBIIEHHE CBS3M MEXKAY CTPOEHHUEM aTOMOB XMMHYECKHMX JJIEMEHTOB M IEPUOJAMUYECKUM
M3MEHEHHUEM CBOMCTB XMMHUYECKUX AJIEMEHTOB U UX COEJAMHEHUN B COOTBETCTBUU C MOJIOKEHUEM
[Tepuoanueckoii cuctemsl. PemeHne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUi Ha
XapaKTepU3alni0 XMMHYECKUX dJIeMEHTOB «MeTtamnnueckue / HeMeTaUIMYecKue CBOWCTBA
XUMHYECKHX DJIEMEHTOB B COOTBETCTBHMM C MX DJIEKTPOHHBIM CTPOECHHEM M IOJIO)KEHHEM B
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MepUONYECKON cucTeMe XxumMudeckux snemenToB JI.1. MenneneeBay»

Tema 1.3.

Crtpoenue BelecTa

U IPUPOJA XUMUYECKOMN
cBs3u. MHoroobOpasue
BCIISCTB

Coaep:xanue yueOHOTo MaTepHaJia

Crtpoenue BemecTBa. XUMHYECKas CBA3b. BUIIBI XMMUYECKOHN CBs3M (KOBaJICHTHAsI HEMOJISIPHAS
U TIOJISIpHAsi, MOHHAS, MeTaJuIndeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XWMHUYECKOU
cBs3n  (OOMEHHBIM W JOHOPHO-AKIENTOPHBIM). BomopomgHas  cBsi3b.  BajaeHTHOCTH.
DeKTpooTpUuliaTebHOCTh. CTenenb okuciieHus. NoHbI: KaTHOHBI U AaHUOHBI

IIpakTnyeckue 3ansaTus

[Tpaktuyeckas padora Ne3. «CTpoeHue BelecTBa U NPUpoia XUMUIECKOH CBSA3HY.
JleMoHCTpauus Mojened KpUCTAJUIMYECKMX PELIeTOK: HMOHHOM (XJIOpUI HaTpusi), aTOMHOM
(rpadut u anmas), MOJEKYJIIpHOU (YIJIEKHCIBIM ra3, MOJ), METAIUIMYECKON (HATpuil, MarHuii,
Menb). PelieHne npakTHUECKUX 3alaHUil Ha COCTaBIEHHUE IEKTPOHHO-rpadudeckux Gopmyi
asieMeHTOB 1—4 nepruonos

OK 01

Tema 1.4.
Krnaccudukanus,
Y HOMEHKJIaTypa
HCOpFaHI/I‘ICCKI/IX
BEIIECTB

Coaep:xanue yue0HOro MaTepHaJia

Knaccugukanus Heopranuueckux BeriecTB. HoMeHknaTypa HEOpraHM4eCKUX BelleCTB (OKCUBI,
TUAPOKCUBI, KHUCIOTBI, COJM). BeliectBa MONEKYJISIPHOIO M HEMOJEKYJISIPHOTO CTPOECHMS.
ArperaTHble cocTosHHs BeumlecTBa. Kpucramimueckue U amMopgHble BellecTBa. 3aKOH
IIOCTOSTHCTBA COCTaBa BEIIECTBA. THIbl KPUCTAJUIMUECKUX PELIETOK (aTOMHAasi, MOJEKYJspHasl,
MOHHAs1, METaJUIMYeCKasi). 3aBUCMMOCTb CBOIMCTBA BEIIECTB OT THUIIA KPUCTAIMUECKON PeIETKH

HpaKTuqecm[e 3aHATHSA

[TpakTuyeckas padora Ne4. «HomeHkI1aTypa HEOPraHUUECKUX BEILIECTBY.

Pemenue npaktuyeckux 3aaHuii Mo Kinaccu(UKalyi, HOMEHKJIAType U XUMUYECKUM (opMyiaM
HEOPraHMYECKUX BEIECTB PA3JIMYHBIX KJIACCOB (YrapHbIM Tra3, YIVIEKUCIBIM Tra3, aMMHaK,
raiieHasi M3BECTb, HETalleHas W3BECTb, NMUThEBAs coJa M JAPYTUX): Ha3BaHUS BEILECTB IO
mexxayHapoanoit (MIOITAK) wunm TpuBHanbHOM HOMEHKJIAType U COCTaBlIeHHE (DOpMYyIIbI
XUMHYECKHMX BEIIECTB, OMNpENEIICEHNE NPHUHAUIEKHOCTH K kiaccy. [lomck wmHpopmanuu 1o
Ha3BaHUAM, UJCHTU(UKATOpPaM, CTPYKTYPHBIM (opMyiaM. AHAJIN3 XUMHUECKOW MH(pOpMaINH,
MOJIy4aeMOM W3 pa3HbIX HCTOYHHMKOB (CPEICTB MaccoBOM MH@opmanuu, ceTb MHTepHeT u

JIPYyTHUE)

OK 01
OK 02

Tema 1.5.
Tunel XUMHUECKUX
peakuuii

Conep:kaHue y4eGHOr0 MaTepuasa

XuMuueckas pcaknus. Knaccmbmcaumi XHUMHUYCCKUX peaKuHﬁ B HeopraHqucxoﬁ n
opraHqucxoﬁ XUMHHU. 3aKOHEI COXpaHCHUA MAaCChbl BEIICCTBA, COXPAaHCHHUA W IPCBpaAlICHUA
SHECPTHUU IPU XUMHUYCCKUX PCAKIUAX. OKHCIUTETbHO-BOCCTAHOBUTEIBHBIC pcaknuu (ypaBHCHI/ISI
OKHCJICHHUA-BOCCTAHOBJICHHUA, CTCIICHb OKHUCJICHUA, OKHCIINTECIIb n BOCCTaAaHOBHUTCIIb,
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIBHLIC PCAKIMKU B IMPUPOAC, HNPOU3BOJACTBCHHBLIX IIPOLCCCAX U

OK 01
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KHN3HCICATCIIbHOCTH OpFaHI/ISMOB).

Tema 1.6.

CKOpOCTh XMMHYECKUX
peakuunii. XuMHU4eCcKoe
paBHOBecHE

Coaep:xanue yueOHOTo MaTepuaJia

CKOpOCTb peaklMM, €€ 3aBUCUMOCTh OT pa3iMyHbIX (DAKTOPOB: MPHPOJBI PEArHpYOLIUX
BELIECTB, KOHLEHTPALMU PEarupyroliux BEIIECTB, TEMIEpPaTypbl W IUIOIIAIU PEaKLHMOHHOU
noBepxHOCTH. TeruioBble 3()h(PEKTHl XUMHUUECKUX PeaKLUii: 3K30- U SHAOTEPMUUECKUE PEaKIUH.
OOpatumble peakuuu. XuMHUeckoe paBHoBecue. @DaxkTOppl, BIUSIOLIME HAa COCTOSHUE
XMMHUYECKOTO pPaBHOBECHUs (KOHLIEHTpALMsl pPEareHTOB MM IPOJYKTOB pEaKLUH, IaBJIECHUE,
temneparypa). [Ipunnun Jle HlaTenbe.

IIpakTnyeckue 3ansaTus

[Ipaktuyeckas pabora NoS. «BnusHue pa3nuuHbIX (AKTOPOB HA CKOPOCTh XHUMHUYECKOU
peaKun».

Pemenne npakTHUKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaiau3 (AKTOpOB, BIHUAOIIUX Ha
MU3MEHEHUE CKOPOCTH XMMMUYECKON PEaKLUHU. 3aBUCUMOCTb CKOPOCTH XMMUYECKOW PEaKLHH OT
IPUCYTCTBUS KaTalM3aTopa Ha IPUMEPE DPA3NIOKEHHS IIEPOKCHAA BOAOPOJA C IIOMOIIBIO
JUOKCHJa MapraHiia M Karanassl. PeleHue NpakTUKO-OPUEHTUPOBAHHBIX 33JaHM Ha
npuMeHenrne npuHnuna Jle-Illarense mis HaXOXICHUS HAIPABJICHUS CMELIECHUsS PaBHOBECUS
XMMHUYECKON peakluy U aHaJIu3 (GaKkTOPOB, BIUSAIONIMX HA CMEIIEHUEe XUMUYECKOI'0 PABHOBECHSI.

OK 01
OK 02
IIK 1.1

Tema 1.7.

PactBopsI, Teopust
AJIEKTPOIUTAYECKOMN
JUCCOLMAMU U NOHHBIN
oOMeH

Coaep:xanue yueOHOTo MaTepHaJia

PactBopel. Bujbl pacTBOpOB MO COAEpPXKAHUIO PACTBOPEHHOI'O BEHIECTBA. PacTBOPUMOCTS.
[lonsiTie O nucHepcHBIX cucTeMax. VICTUHHBIE W KOJUIOMJHBIE PacTBOpPBL. MaccoBasi o0Jis
BemecTBa B pactBope. [lonsitue o BomopoaHom mnokaszatene (pH) pactBopa. DnekTponutudeckas
nuccoruaius. CHIbHbBIE U ClIa0ble SJIEKTPOJIMTHI, HEAJICKTPOJIUTHI. Peakiinu noHHOro oOMeHa

JlabopaTropHble 3aHATHUS

JlaGopatopHas padota Nel «[IpuroroBieHue pacTBOpPOB».

IIpuroroBneHue pacTBOPOB 3aJaHHOM MACCOBOM JOJIEHW PACTBOPEHHOIO BEIIECTBA, IIPOBEICHUE
peakuuii HMOHHOTO OOMEHa, OIpeNeleHue Cpelbl pPAcTBOPOB BEIIECTB C  MOMOIIBIO
YHHMBEpPCAJIbHOIO MHJMKATOpa (KHUCas, HelTpanbHas, IIelo4Has). 3aJaHus Ha COCTaBIIEHUE
VMOHHBIX peakuui. PerieHune NpakTUKO-OpMEHTHPOBAHHBIX PACUETHBIX 33JaHMW Ha pacTBOPBHI,
HCIIOJIb3YEMbI€ B OBITOBOM M MPOU3BOJICTBEHHOMN JEATEILHOCTH YEJIOBEKa

OK 01
OK 02
OK 04
OK 07
IIK 1.4

KonTtpoJsabHnas padora 1

CrtpoeHue BeliecTBa U XMMUYECKHe peakluu (1o pazzaeny 1)

Paznen 2. Heoprannueckasi Xummsi

10

Tema 2.1.
Dduznko-xuMuuecKue
CBOMCTBA

Coaep:xanue yueOHOro MaTepuaJia

Metamnel.  Ilomoxkenne wMetaymioB B I[leprogudeckoil CUCTEME XHMHUYECKUX DJIEMEHTOB.
Oco0EHHOCTH CTPOEHHS DJEKTPOHHBIX O0O0JIOYEK aTOMOB MeTaioB. OOmue duznyeckue

OK 01
OK 02
OK 04
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HCOPraHN4YCCKUX BCIICCTB

cBoiicTBa MeTauioB. CIUIaBbl METAJUIOB. ODJIEKTPOXUMHUYECKUN psii HANPSHKEHUNW METaJJIoB.
XUMHUYECKHE CBOMCTBA BOXKHEUIIMX METAJUIOB (HATPUM, KaJIUM, KaJIbIMM, MarHui, aqtOMUHUM,
IIMHK, XpOM, JKeJe30, Meab) W HuX coenuHeHui. OOmue crmocoObl MOJYYSHHS METalIoB.
[TprMeHeHre METAIIIOB B OBITY M TEXHUKE

Hemeramnbl. [lonoxenne HemeramioB B Ilepuonnyeckoi cucteMe XUMUYeCKux seMmeHToB J1.1.
MenneneeBa 1 0COOEHHOCTH CTPOEHHs aTOMOB. Du3nyecKre cBOMCTBa HEMETAIOB. AJUIOTPOIIUS
HEMETaJUIOB (Ha IpHMeEpe Kuciaoponaa, cepbl, dochopa U yriaepoaa). XMMUYECKHE CBOMCTBA U
MPUMEHECHNE BAKHEUITNX HEMETAUIOB (TaJIOTEHOB, Cepbl, a30Ta, hocdopa, yraepoaa U KpeMHUs)
U HUX COCAMHEHUH (OKCHIOB, KHCIOPOICOJCPKAMMUX KHCJIOT, BOJOPOJHBIX COCIMHCHHM).
IIprMeHeHre BayKHENUIINX HEMETAJVIOB U UX COCITMHEHUN

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BeELIECTB (OKCUIOB, THIAPOKCHJIOB,
KHUCIIOT, cojiell u np.). ['eHernyeckass CBS3b HEOPraHWYECKUX BEILECTB, MPUHAICKAIIUX K
pa3IMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B M3MEHEHUHU CBOICTB IPOCTBIX BELIECTB, BOJOPOIHBIX
COEJIMHEHUH, BHICIIMX OKCHJIOB U THJPOKCUIIOB

IIpakTH4yeckue 3aHATHS

[TpakTiaeckas padota Ne6. « DU3NKO-XUMHUYECKUE CBOWCTBA HEOPTAHUYCCKUX BEIIECTBY.
CocraBiieHHE YpaBHEHHMH XMMHUYECKHMX pPEaKUM C ydyacTUeM TPOCThIX M  CIOXKHBIX
HEOPraHWYECKMX BEIIECTB: METAJUIOB M HEMETAUIOB; OKCHJIOB METAUIOB, HEMETaUIOB H
aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(OTEpPHBIX T'MIPOKCHUJIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPHU3YIOIINX UX CBOMCTBA.

PacuéTsl Macchl BelecTBa Wi 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce WU
00BEMY OIHOIO M3 YYacTBYIOIIMX B PEAKIMM BEIIECTB, pacué€Thl Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) MPOAYKTOB PEaKIMM, €CIU OAHO M3 BELIECTB MMEET MpHuMecu. PelieHue mpakTuko-
OpUEHTUPOBAHHBIX 3a/laHUNl Ha CBOMICTBa, COCTaB, MOJyueHHWE W O€30MacHOE HCIOJIb30BAHUE
Ba)XKHEHIINX HEOPTaHWYECKHUX BELECTB B OBITY M MPO(heCCHOHAIBHON JesITeIbHOCTH YeJI0BEKa

IIK 1.5

Tema 2.2.
WNnentudukarus
HEOPTaHMYECKHUX BEIICCTB

Conep:xanue yueOHOTro MaTepuaJia

JlabopaTopHble 3aHATHS

JlaGopatopHas padota Ne2 «MneHTuduKanus HEOPraHUYECKUX BEILIECTBY.

Pemenne sKkcriepuMEHTaNbHBIX 33Ja4 110 XMMHYECKUM CBOMCTBAM METAJUIOB U HEMETAJIOB, IO
paclo3HaBaHUIO M IIOJIyYEHHUIO COEAMHEHHH METAUIOB U HEMETAUIOB (B3aMMOJEHCTBHE
TUIPOKCHIA AIIOMHUHMS C pacTBOpaMU KUCJIOT M Iienouel,). aeHnTuduxanus HeopraHM4eCKUx
BEIIECTB C MCIIOJIb30BAaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB, XapaKTEPHBIX KaueCTBEHHBIX
peakuuii. KauecTBeHHbIE peakuuu Ha cynbdaT-, kKapOOHAT- U XJIOPUA-aHUOHBI, HAa KATHOHBI
METAJIJIOB ¥ KATHOH aMMOHUS

OK 01
OK 02
OK 04
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KonTposbHas pabora 2 ‘CBOfICTBa HEOPraHWYECKHUX BemecTB (1o pasaeny 2)

-

Pa3nes 3. Teopernueckue 0CHOBbI OPraHN4YeCcKOi XUMHH

I

Tema 3.1.
Knaccudukanus,
CTpPOCHHUE H
HOMEHKJIATypa
OpraHUYECKUX BEIIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

o

[Ipeamer opranuveckoil XUMUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYCHHE B MOJIYYCHUH HOBBIX
BEILIECTB M MarepuayioB. Teopusi CTpoeHHs opraHuyeckux coeauHeHuit A.M. byrtnepoBa, eé
OCHOBHBIE TI0JIOKEHUs. CTPYKTypHBIE ()OPMYIIBI OPTaHUIECKUX BEIIECTB. [ OMOIOTHS, H30MEpHS.
XuMHYecKas CBSI3b B OPraHUUYECKHX COCTMHEHUSX: KPAaTHBIE CBA3H, G- U TT-CBS3H.

[IpencraBnenne o kKinaccuUKAIMK OPraHWYECKUX BemlecTB. HoMeHKIaTypa OpraHHYeCKHX
coeMHEHUH (cucTeMaTH4ecKas) U TpUBUAIbHbIC HA3BaHUS BaXKHEUIINX MPEICTaBUTENEH KIIacCOB
OpPTraHUYECKUX BEIECTB

IIpakTH4yeckue 3aHATHS

[Tpaktuyeckas padora No7. «kHomeHKIIaTypa OpraHMYeCKUX BEIIECTBY.

O3nakomiyieHHe ¢ oOpa3llaMHM OpraHMYeCKUX BEIIECTB W MaTepualaMd Ha MX OCHOBE,
MOJICIIMPOBAHIE MOJIEKYJI OPTraHUYECKHUX BEIECTB, HAOIOICHUE U ONMCAaHHUE JeMOHCTPAIIMOHHBIX
OTIBITOB I10 MPEBPAILEHUIO OPIraHUYECKUX BEIIECTB IPH HarpeBaHuu (IU1aBjieHue, oOyriiMBaHUE U
ropenune). CocraBieHUe MOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (DOPMYJT OpraHUYECKHX BEUIECTB
OTIENbHBIX KJIACCOB, MCIOJB3YySl HUX Ha3BaHUA [0 CHCTEMATHYECKOM M TpPUBHAIBHOU
HOMEHKJIaType (STWIIEH, aleTHJIeH, DIHLIEpHuH, (eHosn, (opMalbIeTua, YKCYCHas KHUCIIOTa,
ruiuH). PacueTsl mpocteiimeil popMysibl OpraHMYeCKOW MOJIEKYJBI, UCXOAS M3 3JIEMEHTHOTO
cocrana (B %)

OK 01

Pasnen 4. YrieBonopoabl

Tema 4.1.
YrieBogopobl U ux
MIPUPOIHBIE HCTOYHUKH

Coaep:xanue yueOHOro MaTepHaJia

[TpenenpHble yrieBOAOPOABI (AIKaHbI): COCTAB M CTPOEHUE, TOMOJIOTUYECKUN psii. MeTaH u 3TaH:
COCTaB, CTpOEHHUE, (U3UYECKHE W XUMHMUYECKHE CBOMCTBA (peaklUM 3aMelIeHHs M TOpeHus),
MOJIy4YE€HUE U IPUMEHEHHE.

HenpenenbHble yriieBOAOPOIbI (AIKEHBI, aTKaIUEHBI, AIKUHBI).

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKUU psl. DTHIEH W TMPOMWICH: COCTaB, CTPOCHHE,
buznyecKue U XMMHYECKHE CBOWCTBA (peaKIMy THIPUPOBAHUS, TaJOTCHUPOBAHUS, THIpATAIIUH,
OKHCIICHUS U TTOJIMMEPHU3AIIH ) TIOydeHNEe U TIPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u metunOyraawen-1,3, XuMU4eckoe CTPOCHHE, CBOWCTBA (peakius
MOJIMMEPU3AITUH ), TPUMEHEHHE (IJIs1 CHHTE3a TPUPOTHOTO M CHHTETHYECKOTO KaydyKa U PE3UHBI).
AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKUU psld. AILETUICH: COCTaB,
XUMUYECKOE CTpOoeHHe, (U3NYECKUe W XUMUYECKHE CBOWCTBA (pEakIMu THUIPUPOBAHHS,
TaJIOTEHUPOBAHUS, THApPATAllMM  TOPEHHs), TONy4YeHHEe W  TOpUMEHeHHe (MCTOYHHK

OK 01
OK 02
OK 04

IIK 1.1 IIK 1.5

15




BBICOKOTEMIICPATYPHOT'O IJIAMCHU IJI CBAPKH U PE3KU MeTaJ'IJ'IOB)

ApoMatndecKkue yriieBoJgopobl (apeHsl). beH3om u Tomyol: coctaB, CTpoeHUE, (hU3MUECKue U
XUMHYECKHE CBOMCTBA (peaklUU TajJOreHUPOBAHUS U HUTPOBAHMS), MOJTYYCHHE M MPUMEHEHHUE.
ToKkcUYHOCTH apeHOB (BiIMsHME OEH30Ja Ha OpPraHu3M 4YelloBeKa). ['eHeThueckas CBSI3b MEXIY
YII€BOIOPOAAMHU, TPUHAICKAIIMMHU K PA3TUYHBIM KJIacCaM.

[TpupoaHble UCTOUHUKHU YriaeBoAopoaoB. [Ipupoauslii ra3 u nomyrHueie HedTsaHbie ra3el. HedTs u 2

e€¢ mnpoucxoxjaeHue. CrocoObl mnepepaOOTKM He(QTH: IEPEeroHKa, KPEKUHI (TepMUYECKHH,

KaTaIuTHUecKuil), mmponmu3. IlpoaykTel mepepaboTku  He(TH, UX TNPUMEHEHHE B

IIPOMBIIIJICHHOCTH

U B ObITy. KaMeHHBII yroJib ¥ IPOJYKTHI €0 mepepaboTKH
Tema 4.2. Coaep:xanue yue0HOro MaTepHaJia 2 OK 02
DU3UKO-XUMUYECKUE JlaGopaTopHble 3aHATHS OK 04
CBOMCTBA yrIeBOJA0POa0B |JlaGoparopHast paboTta Ne3 «CBOMCTBa yIrieBOIOPOIOBY.

TpuBHanpHas U MEXJIyHapoJHas HOMEHKJIATypa, XMMHYECKHE CBOWCTBA, CIIOCOOBI MOJy4YEHUS 5

yraesonopoaos. Ilomyuenue sTuneHa M M3ydeHHE €ro CBOMCTB. MopaenupoBaHHE MOJIEKYN U

XUMHUUYECKUX IPEBpAIICHUN YIIeBOJOPOAOB (Ha MpUMEpe 3TaHa, 3TUJIEHA, aleTHIEHa U Ap.) U

raJIOT€HONPOU3BOJHBIX
Pasznea S. Kucaopomoconepxammye oprannyecKkie coeIuHeHus 13
Tema 5.1. Copepxanue yueOHOIro MaTepuaJa 2 OK 01
Crnuptsl. Genon [TpenensHble OAHOATOMHBIE CIIUPTHI (METAHON U ATAHOJ): CTPOCHHE, (PU3NUECKUE U XUMUYECKHE OK 07

CBOICTBa (peakUMM C aKTUBHBIMHM MeETaJlJlaMH, T'aJJor€HOBOJOPO/IaMHU, TOpEHHUE), MPUMEHEHHUE.

BopopoaHele cBsI3U MeXAy MOJIEKYJaMH CHUPTOB. DPU3MOJIOTMYECKOE NEHCTBHE METaHOJA U

ATaHOJa Ha OPraHU3M YeJIOBEeKa.

MHoroaTomMHble CIUPTHI (ITUICHIJIMKOIb U TIULIEPUH): CTPOCHUE, (PU3NUYecKre U XUMUYECKHE 5

CBOMcTBa (B3aMMOJIEHCTBHE CO WICJIOYHBIMM MeETaJlJlaMHM, KadeCTBEHHAs peaklus Ha

MHOTr0aTOMHBIE cnupThl). Pusnonornyeckoe aeWCTBHE HAa OpraHU3M uenoBeka. lIpumeHeHue

[JIMLEPUHA U STUJICHTJIUKOJIS.

@®enos. CTpoeHHE MOJEKYINbl, (U3NYECKHEe M XUMHUYECKHe CBoWcTBa (eHona. TOKCHUYHOCTH

denona, ero GU3NOIOTHIECKOE ICHCTBUE HA OPTaHU3M 4esoBeka. [[pumeHenue dhenona
Tema 5.2. Copnepxanue yueOHOro MaTepuaJa 4 OK 01
Anpaeruasl. Anpaeruapl M KEeTOHBI ((opManbleruj, ameraibJerui, aleToH): CTPOeHue, (QU3nYeckue u OK 02
KapOoHOBBIE KUCIIOTHI. XMMHUYECKHE CBOMCTBA (peakiMM OKUCIEHUS M BOCCTAHOBJICHHS, KAayeCTBEHHBIE DEaKIUN), 4 OK 04

Crnoxubie 3¢upbl

IMOJIYYCHHUE U IPUMCEHCHHUC.
OIIHOOCHOBHBIC MMPCACIILHBIC Kap6OHOBLIC KHUCJIOTBI (MypaBLI/IHa}I H  YKCYCHas KI/ICJ'IOTBI)I
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CTpoeHue, (u3nyeckrue U XUMHYECKHe CBoicTBa (0OIMe CBOMCTBA KHCIOT, peaklus
sTepuduKanmu), MojdydeHne U mnpuMmeHeHue. CTeapuHOBas M OJIEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTEININ BBICIIUX KapOOHOBBIX KUCIOT. Mbljla KaKk COJIM BBICIIMX KapOOHOBBIX KHMCJIOT, UX
MOIOILIEE ACHCTBHE.

CrnoxHble 3pUpbl KaK NPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['Maposnn3 cinoxHbIX 3¢upoB. JKupsl.
I'upposnns xupos. [Ipumenenune xupoB. buosornueckas posib ;KUPOB

Tema 5.3. Conep:kanue y4eOHOT0 MaTepuaia OK 01
VraeBoanl YrineBoapl: cocTaB, Kiaccuukamus YrieBoaoB (MOHO-, JAW- W TMOJHcaxapujel). [roko3a — OK 02

MPOCTEUIINA MOHOCAXapuj: OCOOCHHOCTH CTPOCHHS MOJICKYJbl, (DU3NYECKUE U XUMHUYECCKHE OK 04

CBOICTBa IJIIOKO3bI (B3auMmogneilctBue ¢ rujapokcuaom wmeau (II), oxucneHne aMMuadHbIM

pactBopoM okcujaa cepebpa (1), BocctaHoBIeHHE, OpOXKEHHE TIIOKO3bI), HAX0XKACHHUE B MPUPOJIE,

NPUMEHEHHE TJIOKO3bI, OWOJIOTHYECKass pPOJIb B JKU3HENCSATEIHHOCTH OpPraHHM3Ma YeIOBeKa.

®orocunrtes3. PpykTo3a Kak U30MEp TITHOKO3HI.

Caxapo3za — mpeacTaBUTENb JUCaxapuioB, THIPOJIM3 C€axapo3bl, HAaXOXKJIEHUE B MPHUPOAE U

MIPUMEHEHUE.

[Tonucaxapuapl: Kpaxmal M LEJUI0J03a Kak NpUpojHble moiumepbl. CTpoeHue Kpaxmaia u

LEJUTION03bL, (PU3NYECKHE M XUMUYECKUE CBOMCTBA KpaxmMaia (THAPOIIN3, KaueCTBEHHAs peaKus C

MOJIOM)
Tema 5.4. Copepxanue yueOHOIro Mmarepuasa OK 01
DUBNKO-XUMHUUECKHUE OK 02
CBOMCTBa TlpaKkTHYeCKHEe 3aHATHSI OK 04

KHUCJIOPOJ0COAEPKAIINX
OpraHU4YeCKUX
COE€IUHEHUN

[Ipaktuueckass pabora Ne8. «Homenkimatypa  KHCIOPOIOCOJEPKAIIUX  OPTaHUUYECKHUX
COEIUHEHUI».

TpuBuanbHas ¥ MEXIyHapoJHAs HOMEHKJIATypa, XMMHUYECKHE CBOWCTBA, CIOCOOBI MOTy4YEHUS
CIIUPTOB U (HEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHUPOB, aNbJIETHI0B U KeTOHOB. COCTaBlIeHUE CXEM
peakuuii (B TOM YHCIEe MO TNPEUIOKEHHBIM IIEMOYKaM MPEBpAIICHUI), XapaKTepU3YIOLINX
XMMHUYECKHE CBOMCTBA KUCIOPOAOCOACPKAITUX OPTAHNYECKUX COSTUHEHUN

[Ipaktuueckas padota Ne9. «Xumudeckne W (U3UYECKHE CBOWCTBA KHCIOPOIOCOACPIKAIINX
OpPraHUYECKUX COCTUHEHUS.

[IpoBenenune, HaOMIOAEHHE M OINUCAHUE JAEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CHHUPTOB,
Ka4eCTBEHHBIE PEaKIMd OJHOATOMHBIX CHHPTOB (OKUcIeHue staHona okcuaom wmemu (1)),
MHOTOaTOMHBIX CHHUPTOB (B3auMojeicTBue riuiepuHa ¢ ruapokcuaoM menu (1)), anpaerunos
(okucneHne aMMuauHbBIM pacTBopoM okcuaa cepeopa(l) u  ruapokcmmom wmemm  (I1),
B3aMMOJICICTBHE KpaxMmalla C HOJJOM), H3y4Ye€HHUE CBOMCTB pacTBOpa YKCYCHOW KHCIIOThI
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Paznen 6. A3orconeprkaniue opranHnyecKkue coeIuHeHus 4
Tema 6.1. Copnepxxanue yueOHOIro MaTepuasa 4 OK 01
AMUHBI. AMMHBI: METUJIAMHUH — MNPOCTEHIIMN MNPEICTaBUTENh aMUHOB: COCTaB, XMMHYECKOE CTPOECHHE, OK 02
AMHUHOKHUCIOTHI. du3HUYECKre M XUMUIECKIE CBOMCTBA, HAXOXKIECHUE B IIPUPOJIC. OK 04
benku AMUHOKHCIOTH Kak aM(OTepHble OpraHuyeckue coeauHeHus. Ddusznueckue M XUMHUYECKHE

CBOMCTBAa aMHMHOKHCIOT (Ha NpuUMepe INuIuHa). buonormuyeckoe 3HaUY€HHWE AMHUHOKHUCIOT. 2

IMenTuael.

Benku kak mpuponmHbie monuMepsl. [lepBuUdYHAas, BTOpUYHAs W TPETHYHAS CTPYKTypa OEIKOB.

XUMHYEeCcKUe CBOWCTBA OENIKOB: THAPOIIN3, JeHATypallks, KaYeCTBEHHbIE pEaKIIMK Ha OeTTKU

IIpakTHyecKue 3aHATHS

[TpakTrueckas pabota Nel0. «CBoiicTBa a30TOCOAEPKAIIUX OPTaHUIECKUX COCTUHEHUI.

Ou3nUecKre U XMMHYECKHE CBOMCTBA aMHHOB (PEAaKIMH C KUCIIOTAMHU M TOPEHHS) M AMUHOKHCIIOT 2

(na mpumepe rmnuHa). HabmioneHne M onucaHue JAEMOHCTPALMOHHBIX OIBITOB: JIEHATYpalHs

OCJIKOB IIPY HArpEBaHUU, IIBETHHIC PEAKIINN OCIKOB
Paszaea 7. BbicOKOMOJIEKYJ/JISIPHbIE COEIMHECHUS 2
Tema 7.1. Coaep:xxanue yue0HOro MaTepHaJia 2 OK 01
[ImacTmaccel. IIpakTHYeckHe 3aHATHA OK 02
Kayuyku. Bonokna [Tpaktiueckast pabora Nell. «CuHTe3, aHanu3 U KilaccU(PUKAIMSA BBICOKOMOJEKYISIPHBIX OK 04

COETUHEHUIN) IIK 1.1

OcHOBHBIE TIOHSATHSI XHUMHU BBICOKOMOJIGKYJISIDHBIX ~ COEAMHEHUN: MOHOMEp, TOJUMED,

CTPYKTYpHOE 3BEHO, CTENEeHb IOJUMEpPU3AlMM, CPEAHSsI MoJeKkyispHas Macca. OCHOBHbIE

METOJIbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTUHEHUI — MOTUMEPHU3AIIHs U MOJIUKOHICHCAIINS. 2

O3zHakomieHne ¢ oOpa3llaMyd HPHUPOJHBIX UM HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB:

MJIaCTMACCHl (TIOJMATUIICH, TOJUIPONWICH, MOJUBUHIIXJIOPU, TONUCTUPON); HATYpalbHBIA U

CUHTCTHUYECKHE Kaydyku (OyTaaueHOBBIH, XJIOPONPCHOBBI W  W3OMPEHOBBINA); BOJIOKHA

(HaTypasibHbIe (XJIOMOK, IIepPCTh, IIENK), HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BHCKO3a),

CHHTETHYECKHE (KaIPOH M JIABCaH)
KonrpoJsibHasi pagora 3 |CTpyKTypa M CBOHCTBA OpraHWYeCKUX BelecTB (1o pasnenam 3-7) 2
IIpodeccnoHabHO OPHEHTHPOBAHHOE COepKaHMe (COlePKAHUE TPUKJIATHOTO MOXYJIS) 8
Paspnen 8. Xumusi B ObITY H IPOM3BOJACTBEHHOM /1eATEJIbHOCTH YeJI0BEKA 8 OK 01
Tema 8.1. Copnepxanue y4eOHOIo MaTepuaJa 8 OK 02
Xumnueckue TexHonoruu | [IpaBuima 3KOIOTHYECKH I1eNeco00pa3HOro TOBEACHUS B OBITY M TPYAOBOW JESITEIHHOCTH B OK 04
B [TIOBCEIHEBHON LENAX COXPAHEHUS CBOETr0 3J0POBbS M OKPYXKAIOLIEH NPUPOIHONW Cpedbl, OMacHOCTb 4 OK 07
1 Ipo(heCcCUOHATILHOM BO3JICHCTBUS HA JKWBBIC OPraHW3Mbl OPTraHWYECKUX BEIISCTB  OTJCIBHBIX  KJIACCOB IIK 1.1
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JACATCIIBHOCTH YCJIOBCKA

(YyrneBomopobl, CHUPTHI, (PEHONBI, XJIOPOPTraHUYECKHUE IPOU3BOJHBIC, ANbJIETHAbI U [Ip.),
M0Ka3aTellb NPEAeIIbHO IOIYCTUMOW KOHLIEHTPALIMHU U €r0 UCIOJIb30BAHUE.

Ponp xumuu B oOecreyeHHH SKOJOTMYECKOW, SHEPreTUYecKol W MUIIEeBON 0e30MacHOCTH,
Pa3BUTUU  MEIUIMHBI, CO3JaHMM  HOBBIX MaTepUaloB (B  3aBUCUMOCTH OT BHJA
npodeccuoHaNbHOM NeATeNbHOCTH), HOBBIX UCTOYHUKOB SHEPIUu (aJbTEepHATUBHBIE UCTOYHUKU
sHepruu). lloHsATHE O HAyYHBIX METOJAX I[IO3HAHUS BEHIECTB M XHMMHUYECKUX PEaKIIHM.
[IpencraBienuss o0 0OIMX HAYYHBIX MPHUHILMIAX HMPOMBIIUICHHOTO MOJYYE€HUs Ba)KHEHUIINX
BEIECTB (HA MpUMEpPaxX MPOU3BOJICTBA aMMHUAKa, CEPHON KUCIOThI, METAHOJIA).

XuMHS U 370pOBbE 4YEJNOBEKa: MpaBuja OE30MAaCHOTO UCIHOJIb30BAaHUS JIEKApPCTBEHHBIX
IpernapaToB, OBITOBOW XMMHH B ITOBCETHEBHOMN KH3HU

IIpakTH4yeckue 3aHATHS

[Tpaktuyeckas pabora Nel2. «llpuMeHeHHE XMMHUYECKUX BEIIECTB W TEXHOJOTUH C Y4E€TOM
Oyay1eit npodeccuoHanbHON 1A TETbHOCTH.

Pemienne kelc-3amad 1O TeMaM: IHINEBBIE IPOAYKTHI, OCHOBBI PALMOHAIBHOIO IHMTAHMS,
BOXHEHIINE CTPOUTEIBHBIE M  KOHCTPYKLIMOHHBIE MAaTEpHajbl, CEJIbCKOXO3SMCTBEHHOE

IIK 1.4
IIK 1.5

IIPOU3BOJICTBO, KpPacKH, CTEKJIO, KepaMuKa, MaTepHalbl JJs AJIEKTPOHUKH, HAHOMAaTEpHabl, 4
TEKCTHJIbHbIE BOJIOKHA, MCTOYHMKM SHEPrMM, OpraHMYecKue W MMHEpajbHbE YA0OpeHHUS,
JIEKapCTBEHHBIE U KOCMETHUYECKHE Mpenaparbl, ObITOBAsE XUMHUSI, MAaTEpHaJIbl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

3amura: [lpencraBieHue pe3yabTaTOB peIICHHUs] Keic-3amad B GopMe MHUHHU-TOKIAAa
(romyckaeTcst MCIoJIb30BaHUe IrpaMueCcKUX U NPE3eHTAllMOHHBIX MaTepHajIoB)

IIpomexyTouHas aTTecTauMsa N0 AUCHUILIMHE (TUPPEepeHIPOBAHHBII 3a4eT) 2
Bcero 72
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3. VCJIOBUS PEAJIM3ALIAN ITPOTPAMMEBI OBIIIEOBPA3OBATEJIBHOM
JTACIHATITAHBI

3.1. TpeGoBaHus K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Jljis peanuzanuy mporpaMMbl JUCIHUILTUHBL JODKHBI OBITh MPEIYCMOTPEHBI CIEAYIONUE
CIICIIMAJIbHBIE TIOMEIICHMS: YyYeOHbI KaOWHET XUMHUU W/WIM Y4eOHOH XUMHUUYECKOU
nabopaTopuu.

D¢ddexTuBHOCTH MpernoaaBanus 0011e00pa3oBaTeIbHON TUCHUIUIUHBI «XUMHUS 3aBUCUT
OT HAJIMYMsI COOTBETCTBYIOIIETO MAaTEPHUATHHO-TEXHHUYECKOTO OCHAIIEHUS. JTO OOBICHICTCS
OCOOCHHOCTSIMU JIUCLUIUIMHBI, B TEPBYID OYepellb, €€ SKCIEPUMEHTAILHBIM XapaKTepoM,
OIMPOKAM  CHEKTPOM TPHUMEHEHHUS W MNPAKTHYECKOH 3HAYMMOCThIO. Pekomenmyemoe
MaTepualbHO-TEXHUYECKOEe o0ecrieueHne KaOuHeTa XMMHM M XHMHYECKOH sabopaTopuu
BKIIIOUYAET: CHEIHATM3UPOBAHHYIO MEOCIIb U CUCTEMbI XPaHCHUsS, TEXHUYECKUE U IIICKTPOHHBIC
cpeacTBa OOy4eHHs, JEMOHCTPAIMOHHbIE Yy4YeOHO-HArJsAHbIE MOCOOMS, JEMOHCTPAIMOHHOE
obopyioBaHue W TMPUOOPHI, JTaO0OPATOPHO-TEXHOJIOTUYECKOE O0OpYyIOBAaHUE, JIAOOPATOPHYIO
XUMHUYECKYIO TOCYyNy, Mojaenu (0ObeMHBbIE M IJIOCKHE), HATypajbHble OOBEKTHI (KOJICKIUH,
XUMHUYECKHE PEaKTUBBI), 000pyI0BaHHUE TAOOPAHTCKOM.

Crnenmnanu3npoBaHHas MedesIb H CHCTeMbI XPaHEHHUS

1  Cron maGopaTOpHBIi JEMOHCTPALIMOHHBIN (C 3aIIUTHBIM, XUMOCTOMKUM M TEPMOCTOMKUM
MMOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOI U OTBEJICHUEM BObI, CAHTEXHUKOM,
AIIEKTPUYECKUMU PO3ETKaMH, aBTOMAaTaMU aBapUMHOTO OTKIIFOUEHUS TOKA)

2 Croit 1a00paTOPHBII IEMOHCTPAIIMOHHBIN ¢ HAJACTPOUKOH (C 3aIUTHBIM, XHMOCTOUKUM H
TEPMOCTOMKUM MOKPBITHEM )

3 Cron yueHH4ecKuit 1abOpaTOPHBIN, PETYIUPYEMBI 110 BHICOTE (C 3aIUTHBIM,
XUMOCTOMKUM U TEPMOCTOMKUM MOKPHITUEM, PAKOBUHOM, OOPTUKOM MO HAPYKHOMY
Kparo, IOJIBOIKOW 1 OTBEJIEHUEM BO/JIbl, U CAHTEXHUKOMN )/CTON yYEHUUECKUH,
pErylIupyeMslil o BbICOTE (MPHUOOPETAETCs TOIBKO MPU HATWYUH CIIEHUATbHOTO
71a60PaTOPHOTO OCTPOBHOTO CTOJNA) (10 KOAUUECMEY 00YYaAoWuxcsi)

4 Ctyn yueHUUECKU# (no Koauvecmay o0yuarouuxcs)

5  Orserymurenb

6 Jlocka knaccHasi/PenbcoBasi cucTema ¢ KIIaCCHOW U MHTEPAKTUBHOM JTIOCKOM
(mporpamMmHoOe o0ecrieueHre, MPOeKTop, KPEIJIEH!s] B KOMIUIEKTE)/UHTEPaKTUBHON
HaHeJblo (MporpaMMHOE 0OecrieueHUe B KOMIUIEKTE)

7 CroJ ¢ SUKaMu 7151 XpaHeHUst/TyMOo# (pabouee mecmo npenodasamens)

8  Kpecno odpuchoe (pabouee mecmo npenooasamers)

9  Jlocka mpoOkoBasi/Jlocka MarHUTHO-MapKepHast

10 Cucrema (ycTpoicTBO) /Ui 3aTEMHEHUSI OKOH

11 Ilka¢ BBITSXKHON MaHOPAMHBIN

12 [xad nig xpaHeHus: yd4eOHBIX TOCOOMIA

13 AmnTeuka yHUBepcalbHas ISl OKa3aHUS TIEPBOM METUIIMHCKOW TTIOMOIITH

TexHun4yeckue cpeacrsa

1 MHorodyHKIHOHAIBHOE YCTPONCTBO/TIPUHTED

2  VHTepaKTHUBHBIA NPOTrpaMMHO-aNapaTHBII KOMIUIEKC MOOMIIBHBINA WIIN CTAllMOHAPHBIH
(mporpammHOe o0ecrieueHne, IpoeKTop, KperieHue B koMmiuiekre)/PenscoBast cucrema ¢
KJIACCHOM M MHTEPAKTUBHOM JJOCKOM (mporpaMMHoe o0ecrieyeHne, MpoeKTop, KperieHne
B KOMIUIEKTE )/ MHTEPaKTUBHOM MaHeNbio (IPOrpaMMHOE O0eCTieueHUE B KOMILIEKTE)

3 IlepcoHaybHBINA KOMIBIOTED € TIepUdepueil/HOyTOYK (JIMIEH3UNOHHOE TPOTPaMMHOE
obecrieyeHne, 00pa3oBaTeIbHBIN KOHTEHT U CHCTEMA 3allIUTHI OT BPEITOHOCHON
uH(opMaluy, porpaMMHoe obecrieuenue it HudpoBoii 1aboparopuu, ¢
BO3MOKHOCTBIO OHJIAITH-0IIPOCa)
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DJIEKTPOHHBIE CPeACTBA 00y4eHus!

1  DnektpoHHBIe cpeacTBa 00yueHus/MIHTepakTUBHBIE TOocoOus/OHIaliH-KYPCHI (110

paszoenam pabouetl Npocpammbvl)

JdemMoHCTpaUMOHHBbIE YU4eOHO-HATJISAIHbIE TOCOOMSI

CrnoBapu, ClIpaBOYHUKH, SHIUKIIONIEIUS (N0 XUMUYECKUM HAYKAM)

KommuiekT mopTpeToB BETUKUX XUMUKOB

[TocoOus HarIsIAHOM 3KCIO3ULIMU

[lepuonnueckas cucrema xummuueckux 3neMeHToB .M. Menneneena
Chneuuaau3npoBaHHasi MeGeb M CHCTeMbI XpPaHEeHUs ISl XMMHYeCKO J1adopaTopuu
1 JlaGopaTopHBIil OCTPOBHOM CTOJ (IBYXCTOPOHHUH, C 3aIITUTHBIM, XUMOCTOMKHUM U
TEPMOCTOMKHUM MOKPBITUEM, HAJICTOJILEM, C ITOACBETKOM U IEKTPUUECKUMU PO3ETKAMH,
MOJIBOAKOM U OTBEIEHUEM BO/JIbl, U CAHTEXHUKOM )
Cryn nabopaTopHBIH, peTyIUPYEMBIii 10 BHICOTE
3 Cros nabopaTOpHBIN AEMOHCTPAIMOHHBIN (C 3aIUTHBIM, XUMOCTOMKHM U TEPMOCTOHKHM

MOKPBITUEM, PAKOBUHOM, IMOJIBOJIKOM U OTBEJICHUEM BObI, CAHTEXHUKOM,
AIEKTPUYECKUMHU PO3ETKAMU, aBTOMAaTaMU aBaPUITHOTO OTKJIFOUEHHUS TOKA)
4 Cron nabopaTOpPHBIN JEMOHCTPALIMOHHBIN C HAJICTPOMKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBHITHEM )
Cron ¢ AuMKamMu Uil XpaHEHUs/TyMOO#
Kpecno oducnoe
Orserymurenb
JleMOHCTPAaLIMOHHOE 000PYI0BaHMe U NMPUOOPHI I KaOMHeTa U JJabopaTopun
Becsl anextponnbie ¢ USB-nepexoaHukom
CTONUK MOIbEMHBII
Lentpudyra neMoHcTpamoHHast
[IITaTuB 1eMOHCTPAIMOHHBII
Ammapat [T TPOBEACHUS XUMUYECKUX PEaKIIni
Annapar Kunna
OBIMOMETP
['openka yHUBepcalibHast
[Tpubop 11 WLTIOCTPALIK 3aBUCUMOCTH CKOPOCTH XUMUYECKUX PEAKINI OT YCIOBUI
OKpYXKaroIlen cpeibl
10 HaGop s 2IeKTpoIH3a IEMOHCTPAIIHOHHBIH
11 TIpuGop 71 ONBITOB MO XMMHUU C IEKTPHUECKUM TOKOM (J1aOOpaTOPHBINA)
12 TIpuGop a7st OKUCIIEHUS CIIMPTa HAJl METHBIM KaTaJln3aTOPOM
13 TIpuGop amst mosyyeHus ralou10aJIKaHOB JEeMOHCTPALMOHHBIH
14 TlpubGop ans nosydeHUs: paCTBOPUMBIX BELIECTB B TBEPAOM BUJIE
15 VYcraHoBka a1 QUIBTPOBAHUS O/ BAKYYMOM
16 TIpubop mist onpeneneHns cocTaBa BO3Iyxa
17 Ta3oananuzaTop KHCI0pOJa U TOKCUYHBIX T'a30B ¢ HU(POBOM MHAMKALMEH ToKa3zaTenei
18 TIIpubop Ay HIUTIOCTPALINH 3aKOHA COXPAHEHHUST MacChl BEIIECTB
19 VYcraHoBKa A IEPErOHKH BELIECTB
20 Bbapometp-aHepoun;
21 Habop aysa n3ydeHust BOAOPOAHOM SHEPreTUKU
22 pH-Mmetpsl (Oononnumenvroe eapuamusnoe 060pyoosarie)
JlabopaTopHo-TexHOI0THYECKOEe 000pYyA0BaHHE 1JIs1 Ka0MHeTa U JIabopaTopun

[Tpubop 11 MosTydeHus Talon10aJIKaHOB U CIIOKHBIX 3(hHUPOB J1a00PaTOPHBII
Kon6onarpesarenb
DIIEKTPOTUIUTKA
bans koMmOuHMpOBaHHas J1abopaTopHas
Becwr aiist chImydnx MaTtepHuaioB
[Tpubop 11 moaydeHus ra3oB
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CrnimproBka 1abopaTopHast

MaruuTtHas Menianka

Muxkpockor 1uppoBoii ¢ pyKOBOACTBOM MOJIB30BATENS U TOCOOMEM IS yUAIIUXCS

Habop 15 uncTku onTuKu

Habop nocynbl 1151 peakTHBOB

Habop nocysl v mpuHaI€KHOCTEH U1t paObOThI ¢ MAJIBIMU KOJTMYECTBAMHU BEILIECTB

Habop npunaanexnocTeit 1y1si MOHTaXa MPOCTEUIINX MPUOOPOB 110 XUMHUH

HaGop mocyibl 1 mpuHAIIEKHOCTEH U3 TIPOIUJIeHa (MUKPOJIaA00paToOpHs)
JlaGopaTopHasi XumMu4eckas nocyaa ;Ui kabuHera u jaboparopuun

KommiekT ko6 1eMOHCTPallMOHHBIX

Habop npobok pe3nHOBBIX

[Tepexon CTEKJISTHHBIN

[IpoOupka Bropua

[TpoGupka 1ByXKOJICHHAs

CoenuHuTeh CTEKIISTHHBIN

3a)kMM BUHTOBOM

3axxuM Mopa

[II1aHr CUIIMKOHOBBIN

KoMIUIeKT cTeKIIIHHOM NoCy/ bl Ha MITHU(ax J1eMOHCTPAIIMOHHBIH

Jlo3upyroriee ycTpoicTBoO (MeXaHU4eCKOe)

KomrmutekT m3nenuit u3 kepamuku, papdopa u dasHca

KomrmuiekTt noxkek ¢haphopoBbIx

KommuiekT MepHBIX K010 Majioro oobema

KomMmruiekT MepHBIX K0JIO

KommiekT MepHBIX WIMHAPOB IIIaCTUKOBBIX

KoMmiekT MepHBIX MUIUHAPOB CTEKISTHHBIX

KoMrieKT BOPOHOK CTEKIISTHHBIX

KommekT numneTtok

KoMIuiekT crakaHOB MIaCTUKOBBIX/CTEKIISTHHBIX

KommiekT cTakaHOB XUMHUYECKUX MEPHBIX

KoMIuieKT cTakaH4MKOB /ISt B3BEIIMBAHUS

KoMmieKkT cTynok ¢ necTukamu

Hab6op mmareneit

HaGop nuHueros

Habop uvamex Iletpu

TpyOxka cTeksiHHas

DKCUKaTOp

Yarra kpucTamIM3aoHHast

HIumie! TUTenpHbIe

broperka

[TpoGupka

Banka noj peakTHBBI MOIUITHICHOBAS

banka o peakTuBbI CTEKIISIHHAS U3 TEMHOTO CTEKJIa C MPUTEPTOM MPOOKOI

Habop cKJIsIHOK 11 paCTBOPOB PEAKTUBOB

[Tanouka creknsiHHAs

HITatuB 11 npoOUpoK

KomruiekT cpecTB sl HHIAMBHTyaTbHOH 3aIUTHI

KommiekT TepmomeTpoB

CymmibHast TaHes b IS TOCYTbI

OunpTpoBasibHas Oymara/QpuiabTpel OyMaskHbIE (OONOIHUMENbHOE BAPUAMUBHOE

obopydosanue)
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Mogesan (00beMHBIE U IUIOCKHE), HATYPAJIbHbIE 00beKThI (KOJJIeKIHU, XHMUYeCKHe
peakTuBbI) 1 KaOuHeTa U J1adbopaTopuun
KoMIutekT Moieneil KpuCTaINIMYECKUX PELIETOK
Monenb Monekysbl Oenka
Hab6op st MmonenupoBaHusi CTPOCHUSI HEOPTaHUYECKUX BEIIECTB
Habop 115 MmogenupoBaHusi CTPOEHUSI OPTaHUUECKUX BEIIECTB
HaGop nst MmoenupoBaHusi CTpPOSHUSI aTOMOB U MOJIEKYJT
Habop 1s MmoaenupoBaHust 3J€KTPOHHOTO CTPOEHUSI aTOMOB
Komnuexr kosutekuumii
KoMIiekT XuMHu4ecKiX peakTHBOB
Oo6opynoBanue Ja0OPAHTCKOI KaOUHETa XMMUH
CTo ¢ sImMKaMu JUTsl XpaHEHUs/ TyMOO
Kpecno oducnoe
Cton 1abopaTOpHBIA MOSYHBIN
CymunbHasi TaHes b JJIs TOCYIbI
[kad nns xpaneHust yaeOHbIX TOCOOUM
[xad mist XxpaHeHN XUMUYECKUX PEaKTHBOB
[Hkad nns xpanenust 1a60paTOPHOI MOCY B/ TIPUOOPOB
[Hkad BBITSAKHON
JlabopaHTcKkuii cTOM
Cryn nabopaTopHBI, peTyIUPYEMBIif IO BBHICOTE
DNEKTPUUECKHU aKBaJAUCTUILIATOP
[xad cymmibHbINA
Pe3unoBbIe nepuaTku
KommuiekT epiieid uist MbIThsI J1aOOpaTOPHON MOCY1bI
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3.2. UndopmanuonHoe odecneyeHne peaau3alnu NporpaMmmbl

Jlng peanu3anvu MPOTpaMMbl JAUCHUIIIMHBL OMOIMOTEYHBIH (HOHA 00pazoBaTEIbHON
OpraHM3aly JIOJDKEH MMETh I€YaTHbIE W/WIM 3JIEKTPOHHBbIE YYEOHMKH U pa3pabOTaHHBIE B
KOMIUIEKTe ¢ HUMH y4eOHble mocoOus (MpH HATWYHH), JOMYIIEHHBIE K HCIOJIb30BAHUIO TPH
peanuzanuu  00pa30BaTEIbHBIX MPOTPAMM CPEAHETro MPOQPECCHOHAIBHOTO 00pa3oBaHUs,
peann3yeMbIX Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHusl.

OCHOBHbBIC HCTOYHHUKHU:

1. Xumwsi. bazoBeiit ypoBenb. Yueonuk mist CI1O, Pymsutuc I'.E., ®enpaman
@.I'., AU «M3narensctBO «IIpocBemenne» 2025

2. https://e.lanbook.com/search?query=Xumns%20:%200a308511%20ypOBEHb
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https://e.lanbook.com/search?query=Химия%20:%20базовый%20уровень

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJINHDbI

KoHTpons M oOleHKa pe3ylbTaTOB OCBOEHUs O0IEe00pa30BaTENbHON IUCIUILIMHbI
PaCKpBIBAIOTCS Uepe3 AMCUUIUIMHAPHBIE Pe3yabTaThl, HAalpaBIeHHbIE HA (POPMUPOBAHUE OOIIMX
U po(ecCHOHANBHBIX KOMIIETEHLIUH 110 pa3jesiaM U TeMaM COJiepKaHus ydeOHOro MaTepuaia.

Oob6masi/mpodeccnoHabHAsi KOMIIETEH U

Pa3zpgen/Tema

THI olleHOYHBIX
MepOonpUSTHIA

OK 01. Beibupats cioco0sl pemieHus 3aaad
poeCCHOHATILHOM 1eATEIbHOCTH
IIPUMEHMUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

Tema 1.1-1.7
Tema 2.1, 2.2
Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1

OK 02. Mcnonb30BaTh COBPEMEHHBIE CPEICTBA

Tema 1.2, 1.4, 1.6,

MOMCKa, aHaJIu3a U MHTepnpeTanuu nHbopmanuu, | 1.7

1 MHGOPMAITMOHHBIE TEXHOJIOTUH JIJIS Tema 2.1,2.2

BBITIOJTHEHUS 3a]1a4 MPO(eCCHOHATBHOMN Tema 4.1, 4.2

JEATEIIbBHOCTH Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tewma 8.1

OK 04. 3¢ddexTrBHO B3aMMOICHCTBOBAT U Tema 1.7

paboTaTh B KOJIJIEKTUBE  KOMaHIe Tema 2.1, 2.2
Tema 4.1,4.2
Tema 5.2-5.4
Tema 6.1
Tema 7.1
Tewma 8.1

OK 07. ConelicTBOBaTh COXPaHEHUIO Tema 1.7

OKPY>KaIOIIEH Cpeibl, PECYpCOCOEpEKEHHIO, Tema 5.1

MPUMEHSITh 3HaHHsI 00 U3MEHEHUH KIIMMaTa, Tema 8.1

MIPUHITUTIBI OEPEXKITUBOTO TTPOU3BOICTRA,

3¢ (HeKTUBHO ACMCTBOBATH B UPE3BBIYANHBIX

CUTYAIUSIX

IIK 1.2. IlogroraBnuBarh K Xy/10KECTBEHHO- IIpukiagHon

opopmuTenbckuM pabotam padbodne MOMYJTh

MOBEPXHOCTHU U3 Pa3IMUYHBIX MATEPUAJIOB. Tema 8

IIK 1.3. CocTaBndars Kojaepa.

IIK 2.3. BBINOJIHATH Xy/10KECTBEHHBIE HAITUCH.
[IK 3.1. BEIMOJAHATE pOCIUCH PUCYHKOB
KOMITO3UIIMOHHOT'O PELIEHUS CPEAHEN CI0KHOCTU
10 3CKH3aM U MO/ PyKOBOJICTBOM XYJOKHUKA.

TectupoBanue

YcTHbIi onpoc
Pemenne pacu€rHbix
3a1a4

Habmronenue 3a xoqom
BBITIOJIHCHUS TIPAKTUKO-
OPUEHTUPOBAHHBIX
3aaHui
IIpencraBnenue
pe3yiabTaToOB
MPAaKTUYECKUX U
1abopaTopHBIX padboT
[IpoBenenue
XUMHUYECKOTO
JKCIEPUMEHTA
Brimosninenue
KOHTPOJIBHBIX

pabor 1o

pazzenam AUCIUIUIMHBI
Or1eHka caMOCTOSITEIBHO
BBINTOJIHEHHBIX 3aJJaHUI
3ammra penieHus Keic-
3a7a4 (¢ yueTtom
Oymymien
npodeccnoHaNbHOMI
NeSITEIbHOCTH )
Brimmonnenue 3aganuii
ITPOMEKYTOUYHON
aTTecTalluu
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