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Pabouas mporpamma y4yeOHOW TUCHMIUIMHBI pa3paboraHa Ha ocHoBe TpeboBanuii OI'OC
cpemHero ooOimero oOpa30BaHUsA, YTBEPXKACHHOrO IpukazoM MunHnpocBemenus Poccum No 413
ot 17.05.2012 (akTyanpHas penaxius), heaepaabHOM 00pa3oBaTEIbHON MPOTpaMMbl CPEIHETO 00IIIEro
obOpaszoBanusi, yrBepxkaeHHOW [Ipukazom Munnpocsemenuss Poccum ot 18.05.2023 Ne 371
(akTyanmpHast pemakums), pacnopspkeHuss Munnpocsemenus Poccun ot 30.04.2021 Ne P-98 5 «O6
yrBepxkaeHun KoHuenmuu mnpemnofaBaHus — 00meoOpa3oBaTeNbHbIX JUCHUIUIMH € Y4ETOM
npo(heCCHOHANILHOM HAMPABICHHOCTH TIPOTPAMM  CpPeJHETro NpodeCCUOHATBLHOTO 00pa30BaHUs,
peam3yeMbIX Ha 06a3e OCHOBHOTO 001ero oOpa3oBaHus»; MUChMa JlemapraMeHTa rocyaapcTBEHHOM
MOJIMTUKU B cepe cpemHero npodecCHOHAIBHOTO 00pa3oBaHus W MPOPECCHOHATBLHOTO OO0ydYeHUs
MunnpocBemenuss Poccun «O HampapieHun pexkomeHpanui» ot 1 mapra 2023 r. Ne 05-592
(Pexomennmanuu 1o  peanM3alMd  CpeiHEro odmero o0pa3oBaHUS B IpeleNax  OCBOSHHS
0o0pa3oBaTeNbHONl MpOrpaMMbl CpeJHEro MpodeccHoHaNbHOrO 00pa3oBaHUs) H  MaTepualoB
@®enepanpaoro npoekra ®I'BOY AIIO HPIIO «Pa3paboTka W BHEAPEHHE METOAMK INPETIOAaBAHUS
0011e00pa3oBaTeIbHbIX JUCHUIUIMH C Y4eTOM Mpo(ecCHOHANIbHON HAIPaBICHHOCTH MPOrpaMm
cpeaHero mpoecCHOHATBPHOTO 00pa3oBaHWs, pealM3yeMbIX Ha 0a3e OCHOBHOTO  OOIIETo
00pazoBaHM.

PaccMmoTpeHo 1 0100peHo Ha 3aceJaHud MeToIn4eCKOro CoBeTa
ITporoxon Ne 1 ot 27.08.2025r.
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1. OBIIAAL XAPAKTEPUCTHKA PABOYEWM ITIPOT'PAMMBbBI
OBIEOBPA3OBATEJIbHOU JUCHUITJIMHBI «XUMMWSA»

1.1. MecTo THCHUIUIMHBI B CTPYKTYpe oopa3oBaTeabHoii mporpammsl CIT1O.

OOmeobpa3oBarenbHas TUCHMIUIMHA «XHUMHUS»  SIBISETCS  00S3aTEIbHOM  YacTbhiO
00111e00pa30BaTEIPHOrO ITUKJIA 00pa3oBaTeIbHONW mporpaMmbl B cooTBeTcTBUH ¢ PI'OC mo
npodeccun 43.01.09 IloBap, koHAUTED.

[IpuknagHoit Momynb BKJIOYaeT JaBa pazaena. Pasmen 8 «Xumms B OBITY
u MIPOU3BOCTBEHHOMN JIeSITEIIbBHOCTH 4eJI0BEKa» peanusyercs JUISL BCEX
npodeccuit/cnenuanbHOCTe  METOJIOM  pEIlIeHUs KEHCOB, CBSA3aHHBIX C OKOJOTHYECKON
0€30MaCHOCTBI0 M OLIEHKOW TIOCHIEACTBUI OBITOBOM M TPOW3BOACTBEHHOW JESTEIBHOCTH,
COOTBETCTBYIOIIEH OTpacisiM Oy yiiel mpodhecCHOHATBLHOM NeSTeIbHOCTH 00Yy4arOIIUXCsl.

Tematnka pasgena 9 BappupyeTcs 1O 00beKTy Oyaymed mnpodeccuoHaaIbHON
JIESATEeILHOCTH CTYICHTOB — OMocdepa (KMBbIE OPraHU3MBbl) WU TeXHOCchepa (TEXHOJOTUYECKHE
O0OBEKTBI):

— gana  ykpynHeHHBIX Tpynn  npodeccun  43.00.00 pexomeHayeTcs TeMaTuKa
«MccnenoBanne U XUMUYECKUM aHATIN3 00BEKTOB OMOC(EPHI».

1.2. HeJ’II/I U NINTAHUPYEMBIC PE3YJbTAThI 0CBOCHUSA TUCHUIIINHBI

1.2.1. llesu u 3a1a4M JUCHMILIMHBI
Coneprkanue mnporpammsbl 0011e00pa30BaTeIbHON JUCHUIUIMHBL «XHMHUSA» HalpaBI€HO
Ha JOCTHKECHHE CIEAYIOIMX LEIeH:

— (QopmupoBaHHE CHCTEMbl XUMMYECKMX 3HAaHUI Kak BaKHeHIed cocTaBistomen
€CTECTBCHHO-HAYYHON KapTUHBI MHUpPA, B OCHOBE KOTOpPOM JIEKAaT KIIOYEBBIC IIOHATHS,
(GyHIaMeHTalIbHbIE 3aKOHBl U TEOPUU XUMUHU, OCBOECHHUE S3bIKa HAYKH, YCBOCHHE U IIOHUMaHHE
CYILIHOCTH JOCTYITHBIX 0000IEHHI MUPOBO33PEHYECKOI0 XapaKTepa, 03HaKOMJIEHHE ¢ UCTOpUEH
VX Pa3BUTHUS U CTAHOBJICHUS;

— (opmupoBaHuE U pa3BUTHE IMPEJICTABICHUH O HAyYHBIX METO/aX IMO3HAHUS BELIECTB U
XUMHYECKHX peaklui, HEOOXOAUMBIX AJisi NMPUOOPETEHHUsS YMEHUN OpPHUEHTHPOBATHCS B MHpE
BEILECTB u XUMUYECKHUX SABJICHUH, HMMEIOIINX MECTO
B IIPUPO/JIE, B IPAKTUYECKON U TOBCEAHEBHOM KU3HU;

— pa3BuUTHE YMEHUH U CcHocoOOB  JEATEIbHOCTH, CBS3aHHBIX C  HaOJIOJIEHHMEM
U 00BSICHEHMEM XMMHUYECKOI0 HKCIIEPUMEHTA, COOII0ACHNEM MpaBUIl 0€3011acHOr0 00palleHus ¢
BEIL[ECTBAMH.

3agauyu AMCHMILINHBI:

1) chopmupoBaTh MOHMMaHHE 3aKOHOMEPHOCTEW MPOTEKAHWS XMMHYECKHX IMPOIECCOB M
ABJIICHUM B OKPYXKAIOLIEH Cpele, a TAaKKe UX CBA3b C LICJIOCTHOM HAYYHOM KapTMHOW MHpa U
JIPYTUMU €CTECTBEHHBIMU HAayKaMH;

2) pa3BUTb YMEHHS COCTaBJIATH (DOPMYNBI HEOPraHMYECKUX M OPraHWYeCKUX BELICCTB,
YpaBHEHUS XHUMHUYECKHX peaKklIHid, OOBSACHATh HMX CMBICI, HWHTEPIPETUPOBATH PE3YJIbTaTh
XUMHUYECKHUX HKCIIEPUMEHTOB;

3) cdopMupoBaTh HaBBIKM MPOBEACHUS MPOCTEHIIMX XHUMHYECKUX IKCIEPHUMEHTATBHBIX
UCCIIEIOBaHUIH ¢ COOJIOZCHHEM TMpaBuJl 0Oe30macHOro oOpalmieHuss ¢ BEIeCTBAaMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

4) pa3BUTh YMEHUS HaXOJHTh, AHAIN3UPOBATH U UCIIOJIH30BATh MH(POPMALINIO XUMUYECKOTO
XapakTepa W3 pa3IMYHBIX HMH()OPMALIMOHHBIX HCTOYHUKOB, BKJIIOYAs Y4YEOHYIO JIUTEparypy,
Hay4HbIe MyOJIMKaluU U UHTEPHET-PECYPCHI;

5) cdopmupoBaTth yMEHHsS POTHO3MPOBATH IOCIEJCTBUS CBOCH JEATETBHOCTH U
XUMHUYECKHX MPUPOAHBIX, OBITOBBIX W MPOHM3BOJCTBEHHBIX MPOIIECCOB, YYUTHIBAS BO3MOXKHBIE
HKOJIOTUYECKHE U COLUAIbHBIE BO3/ICUCTBUS;



6) chopmupoBathb [IOHUMAaHUe 3HAYMMOCTH JOCTHKEHUM XUMUYECKOMN HayKu
U TEXHOJIOTUH JJIsi pa3BUTHS COLMAIBHON M MPOU3BOJICTBEHHON chep ¢ yMEHHEM MPHUBOIUTH
MIPUMEPBI UX MPUMEHEHUS B PA3TUYHBIX c(hepax KU3HU.

1.2.2. [lnanupyemble pe3yJabTAThl OCBOCHHSI 0011e00pa30BaTEIbHON JMCUMILIUHBI B
coorBercTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Ocoboe 3nauenue aucrummHa umeeT npu ¢opmupoBanun OK u IIK mo mpodeccun
43.01.09 IToBap, koHaUTED.

Oo6mue xomnerennuu (nanee — OK) u nmpodeccnonansubie kommereHimu (qaiee — [1K)
®OI'oC CIIO B COOTHECEHMM C JIMYHOCTHBIMHM, METANPEAMETHBIMU M TPEIAMETHBIMU
pe3ynbraTamMu oOyueHus: 0a3oBoro ypoBHs (mamee — [IP6) ®I'OC COO mnpencraBieHbI
B Ta0IHILE:



Koa u HauMeHOBaHMe

bopmupyembIx IlnanupyemMble pe3yabTAaTbl OCBOCHUS IUCIUATIINHbBI
KOMIIETEHIIN i
O01mue JAucnuninHapHbie
OK 01. JIMYHOCTHBIE Pe3yJibTAThI J0/KHbBI OTPAKATH B YACTH: JAucuunimHapHbie pe3yJbTaThl M 10JKHbI OTPAKATh:

Bribupats ciocoOst
pelieHus 3a1a4
po(hecCHOHATTLHOM
JIeSTEIbHOCTH
MMPUMCHHUTCIIBHO K
Pa3IUYHBIM KOHTEKCTaM.

TPYAOBOI'O BOCIIUTAHUSA:
— TOTOBHOCTH K Tpyay, OCO3HAHUC LCHHOCTHU MaCTCPCTBa,

TPYIOIIO0HE;

— TOTOBHOCTb K aKTHBHOMN JeATeIbHOCTH
TEXHOJOTMYEeCKOW M COLMAIBHON HAIpaBlICHHOCTH,
CIIOCOOHOCTh MHHUIIAIPOBATH, TUTAHUPOBATh U

CaMOCTOSITENILHO BBITIOJIHATH TAKYIO 1€ATEIbHOCTB;

— WUHTEpeC K pa3IMYHbIM cdepaM NpodecCHOHATHHON
JESATEIILHOCTH, YMCHHE COBEPIATh OCO3HAHHBIA BHIOOD
Oyayuiel mpodeccun U peanu3OBbIBATh COOCTBEHHBIC
YKU3HCHHBIC TIJIaHbI,

— TOTOBHOCTh U CIOCOOHOCTh K 00pa3oBaHUI0 U
caM000pa30BaHUIO HA MPOTSHKEHUH BCEH KU3HU.

MeTtanpeaMeTHble pe3yJbTAThHI J0JIKHBI 0TPAXKATH:

OsiajeHne YHHBEPCAJIbLHBIMU Y4e¢OHBIMH

MO3HABATEJbHBIMM JIEHiCTBUSIMH:

a) 0a30BbIe JJIOTHYECKHE IeHCTBHS !

—  CaMOCTOSATENHHO (OPMYITHPOBATHE M AKTYAIH3UPOBATH
npo0JieMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— yCTaHaBJIMBaTh CYIIECTBEHHBIN NMPU3HAK WM OCHOBAaHUS
JUISL CpaBHEHMSI, KJIacCU(UKAINK U 0000IICHHUS;

— OIpEAeNATh MENU JIeATSITBHOCTH, 33J1aBaTh ImapaMeTphl U
KPUTEPHUH WX TOCTHKCHHUS;

— BBISIBIATH  3aKOHOMEPHOCTH H
paccMaTpuBaeMbIX SIBICHUSX;

— BHOCHTH KOPPEKTHBBI B JIEATCIBHOCTD,

IpOTUBOPCUUA B

OII€HUBATH

mP6 01. chopMuUpOBaHHOCTH  TPEACTABICHUH: O
XMMHUYECKON COCTaBIIAIOIIEN €CTECTBEHHOHAYYHOW KapTHUHBI
MHUpa, pOJIM XUMHUHU B II03HAHUM SBICHUN IPUPOIBI, B
(OpMHUPOBAaHUN MBIIIICHUS U KYJIbTYphl JIMYHOCTH, €€

(yHKIMOHATBHOH  TPaMOTHOCTH,  HEOOXOAMMOW  JIJIst
peleHus ~ OPakTUYEeCKUX  3aJad M 9KOJOTHYECKU
O00OCHOBAaHHOIO OTHOIIEHUS K CBOEMY 3J0POBBIO U

IpUPOIHOIL cpene;

I1P06 02. BnasieHre CUCTEMOW XMMHUYECKUX 3HAHUN, KOTOpas
BKJIIOYAET: OCHOBOIIOJIATalONIMe MOHATUSA (XUMHUYECKUI
JJIEMEHT, aTOM, JJIEKTPOHHAs 00oJIouKa aroma, s-, p-, O-
JIEKTPOHHBIE ~ OpOWTATIM  aToMOB, HMOH,  MOJIEKYIIa,
BaJICHTHOCTb, AJEKTPOOTPHULIATEIBHOCTb, CTEIIEHb
OKHCIICHMsI, XUMHUECKasi CBs3b, MOJb, MOJIIpHas Macca,
MOJIApHBIA 00BEM, YIJIEPOAHBIN CKeleT, (QyHKIMOHAIbHAs
Ipymmna, pajukall, U30MEpHs, HM30Mepbl, TOMOJIOTMYECKUN
pan, TOMOJIOTH, YIJ€BOJOPOIbI, KHUCIIOpOJI- U
a30Tco/epKalllue COeIMHEHHs, OMOJIOTMYECKH aKTHUBHbBIE
BellecTBa (yrieBoJbl, KUPBI, O€IKH), MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS,
KpUCTAJJIMYECKasl pelieTka, TUIbl XHMHUYECKUX peakuui
(OKHCIHUTENBHO-BOCCTAHOBUTEINIBHBIE, 9K30-U
SHJOTEPMHUUYECKHE, PEaKIMH HOHHOTO OOMeHa), pacTBOp,
JNEKTPOJINUTHI, HEDJIEKTPOJIUTHI, AIIEKTPOIUTHYECKAS
JUCCOLMAIs, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON PEaKIH, XUMUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TE€OpUs XHMHUYECKOTO CTPOCHMSI OpraHUYEeCKHX
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COOTBETCTBUE PE3YJIbTATOB IENSM, OIEHUBATH PHUCKU
MOCTICICTBUI EATETLHOCTH,
pa3BUBAaTh KpPEATUBHOE MBIIUICHUE
KU3HEHHBIX TPOOIIEM.

IIPU  PELICHUH

0) 0a3oBbIe HCCJIeN0BaTEIbCKHE IeHCTBUS:

BJIA/IETh
MPOEKTHOMN
pooem;
BBISIBIISITH MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U u
aKTyallu3upoBaTh 3a/ady, BBIIBUraTh THUIIOTE3Y €€
pellieHns, HaXOAWTb apryMeHThl JUIsl JOKa3aTelbCTBa
CBOMX YTBEP)KIIEHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaAJIM3UPOBATh TOJIYYEHHBIE B XOJ€ pEIICHUS 33Ja4u
pe3yNbTaThl, KPUTHYECKHU OIICHUBATh UX JOCTOBEPHOCTD,
IIPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

yMeTb T[EPEHOCUTh 3HAaHWA B I[IO3HABATEIbHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

yYMETb MHTETPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX
o0acTen;

BBIBUTATh HOBBIE WJEH, TNpearaTb OpUTHHAIBHBIC
MIOJIXO/Ibl U PELLIECHUS;
CTaBUTb  MpoOJIEMBI U
aNbTepHATUBHBIC PELICHUS.

HABBIKAMHU  Y4eOHO-HCCICIOBATEIIbCKOW U
JESITEIbHOCTH, HAaBbIKAMH  pa3pelleHust

3aJa4u, AOITYyCKaromue

BeumiectB A.M. bBytiepoBa, Teopus 3IIEKTPOJIUTUUYECKON
auccouunanuu, nepuoandeckuit 3akon J[.M. MeHnneneena,
3aK0H COXpaHEHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMHH, (PAKTOJIOTHUECKHE CBEJICHUS O
CBOWMCTBAaX, COCTaBe, TMOJYYCHHMH H  OE30MacCHOM
UCIIOJIb30BaHUU BaKHEHIINX HEOPraHUYECKUX u
OPraHMYECKUX BEIIECTB B OBITY H  MPAKTHYECKOH
JeSITEIbHOCTH YEeJIOBEKa;

nP6 03. chopMuUpOBAaHHOCTH  YMEHUW  BBISABISATH
XapaKTepHble TMPU3HAKK W  B3aUMOCBSI3b  M3YUEHHBIX
MOHSTUW, TPUMEHATh COOTBETCTBYIOIIUE TIOHATHS TMpHU
ONMHMCAaHUW CTPOEHUSI U CBOMCTB HEOPraHUYECKUX U
OPTraHWYECKUX BEHIECTB M UX IMPEBpAIICHUHN; BBISBIATH

B3aMMOCBS3b XUMHUYECKMX 3HAaHUH C TOHATUSIMH U
MPEICTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYYHBIX
PEeIMETOB;

IIP6 04. chopMUPOBAHHOCTH YMEHHH HCIOJIB30BATh

HAaUMEHOBAHUS XUMUYECKUX COCAMHEHHN MEXKIyHapOHOTO
COK3a  TEOPETHMYECKOM M  MNPUKIAJHOM XUMHH U
TPUBHAJIbHbIE HA3BaHUA BAXKHEUIINX BEIIECTB (STHIIEH,
aleTusIeH, TIulepuH, ¢eHon, QopmManbAerun, yKCycHas
KHUCTIOTa, TTUIMH, YTapHBIA Ta3, YIIEKHUCIbId ra3, aMMHaKk,
rameHas M3BECTb, HETallleHas H3BECTh, NMHUThEBAs cojda M
IPYTHUX), COCTaBIATH (OPMYNBI  HEOPraHMYECKUX U
OpPTaHHYECKUX BEIIECTB, YPAaBHEHUS XUMHUYCCKUX PEaKIUH,
OOBSICHAT, HMX CMBICH;, TMOATBEPXKAATh XapaKTEpHbIE
XUMHYECKHE CBOMCTBA  BEMIECTB  COOTBETCTBYIOIIUMH
JKCIIEPUMEHTAMH U 3alHUCSIMH ypPaBHEHUH XUMHYECKHX
pEaKIHnii;

IIP6 05. chopmupoBaHHOCTH YMEHHH yCTaHAaBIUBATh
MPUHAIICKHOCTD H3YYEHHBIX HEOPTaHHYECKUX u
OpPraHMYECKHUX BEHIECTB K OMNpENeJIeHHBIM Klaccam |
TpyNIiaM COeIWHEHHH, XapaKTepH30BaTh HX COCTaB U
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BAKHEHINIME CBOWMCTBA; ONPENEIATH BHUABI XUMHUYECKHX
cBsizei (KoBaJIeHTHas, HOHHas, MeTaJuIndecKas,
BOZOPOJHAs), THUIIBl KPUCTAIJIMYECKUX PEIIETOK BELIECTB;
KJIaccu(puIUpoBaTh XMMUYECKUE PEAKLIUY;

IIP6 07. chopMupOBaHHOCTH YMEHHH MPOBOJIUTH PACUETHI
0 XMMHYECKMM (opMysaM M YpPaBHEHUSAM XHMHUYECKHUX
peaknuii C  HUCHOJb30BaHUEM  (U3WYECKHX  BEIMYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HOpMaJIbHbIE YCIIOBHSA) Ia30B, KOJIMYECTBA
BEILIECTBA; MCIIOJb30BaTh CUCTEMHbIE XMMHUYECKHE 3HAHUS
JUIsL TIPUHATUS PELIEHUH B KOHKPETHBIX JKU3HEHHBIX
CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM.

OK 02.
Hcnonb3oBathb
COBPEMEHHBIE CPE/ICTBA
IIOMCKA, aHaJIN3a U
UHTEPIIPETALUN
UHPOPMALIUU U
MH(pOpMaILMOHHbIE
TEXHOJIOTUH IS
BBITNIOJIHEHMSI 3a/1a4
npodeccuoHaIbHON
JeSITEIbHOCTH.

JIMYHOCTHBIE Pe3yJbTAThI A0/ZKHbI OTPAXKATH B YACTH:

HEHHOCTH HAYYHOI'0 NO3HAHUS:

— cOpMUPOBAHHOCTH MHPOBO33pPEHHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Ppa3BUTHS
HAayKH W OOIIECTBEHHOH MpPakTHUKH, OCHOBAHHOTO Ha
Jasore KyJiabTyp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO
MeCTa B ITOJIMKYJIBTYPHOM MHUPE;

— COBEpIICHCTBOBAHUE  A3BIKOBOM M  YHUTATEIbCKOU
KyJbTYpbl Kak CpEIACTBAa B3aUMOJCUCTBUS MEXKIY
JIFOJIBMU U TIO3HAHUS MUDA;

— OCO3HaHHE IICHHOCTH Hay4YHOU JIeSITEIIbHOCTH,
TOTOBHOCTH OCYILIECTBIISATH MPOEKTHYIO u
HCCIIEA0BATENIbCKYIO JI€ATENIbHOCTh MHANBUIAYAIBHO U B
rpyIme.

MertanpeamMeTHbie pe3yabTaThl JOKHBI 0TPAKATD:

OBJageHue YHUBEPCAJbHBIMH Y4eOHBIMH

TMO03HABATEJbLHBIMH JAeliCTBUSIMHA:

B) padora ¢ ungopmanmeii:

— BIAQJETh HAaBBIKAMU  IOJYYEHHS
HCTOYHHUKOB Ppa3HbIX THIIOB,

uHpoOpMaLUu U3
CaMOCTOSITENIHO

JducuumimHapHubie  (MpeaAMeTHbIE)  PpPe3yJabTaTbl M
HAOJIKHBI OTPAXKATh:
IIP6 06. BiazeHuWe OCHOBHBIMH METOJAMU HAY4YHOI'O

IIO3HAHUS BEILECTB M XMMHUYECKHX SIBJICHUH (HaOIoeHue,
U3MEpEHHE, FIKCIIEPUMEHT, MOJICIIUPOBAHUE);

I1P6 07. chopMupoBaHHOCTb YMEHHUH MPOBOJIUTH PaCUETh
[0 XMMHUYECKUM (opMynaM M ypaBHEHUSIM XUMHYECKHX
peakuuii ¢  HCIOJIb30BaHHMEM  (U3UYECKUX  BEIUYMH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Macchbl, o0beMa (HOpMalIbHbIE YCJIOBHUS) ra3oB, KOJIMYECTBA
BEIIECTBA; MCMOJIb30BaTh CHUCTEMHbBIE XHMHUYECKUE 3HAHUS
JUIs  TPUHATHS pelleHHH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C BEILIECTBAMU U UX PUMEHEHUEM;
IIP6 08. cdopmMHpOBaHHOCTH YMEHMH IJIAHUPOBATh U
BBINIOJIHATh ~ XUMUYECKUM OKCHEPUMEHT (TpeBpalieHus
OPraHMYECKHUX BELIECTB IIPUM HArpeBaHUH, IOJy4EHHUE
STWJIEHA U U3y4Y€HHE €ro CBOMCTB, KaU€CTBEHHbIE pEaKluu
Ha albJEerubl, Kpaxmall, YKCYCHYIO KHCIIOTY; JAE€HaTypauus
OCJIKOB TIpW HArpeBaHWU, I[BETHBIE PEAKIUU OECIIKOB,;
MPOBOJIUTH PEAKIMM HMOHHOTO OOMEHa, OINpEeNeNATh Cpeay




OCYIIECTBIATh TMOWUCK, aHaIM3, CHCTEMATHU3ALUI0 H
UHTEPIIPETAlMI0 WHPOPMAIMK PAa3IMYHBIX BHIOB U
(dhopM TpeIcTaBICHHUS,

— Co3JaBaTh TEKCTHl B Pa3IMYHBIX (OpMaTax C Y4eTOM
HasHa4yeHus MHQOpMALMU ¢ LEJNEBOW ayIUTOPHH,
BbIOMpas ONTHMalbHYI0 (OpMYy TMpENCTaBICHUS U
BU3YyaJIH3alLlUY;

— OIICHMBATH JOCTOBEPHOCTD, JISTHTUMHOCTH MH(OpMAIIHH,
€e COOTBETCTBHE NPABOBBIM U MOPaJIbHO-3THYECKHM

BOJHBIX PAcTBOPOB, KAYECTBCHHBIC pEaKIUU Ha cyibdar-,
KapOoOHaT- U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHHUS; pPellaTh
SKCHEpUMEHTANIbHbIE 3alayu 1o Temam 'Metasl" u
"Hemeramnsl") B COOTBETCTBUM C TMpaBUJIAMU TEXHUKH
0e30MacHOCTH TpU  OOpalieHWH C  BEIIeCTBAMH U
1a00paTOPHBIM 00OPYIOBaHUEM; MPENCTABIATH PE3yIbTaThl
XUMHYECKOTO AKCIIEPUMEHTa B (hOpMe 3ammucu ypaBHEHUH
COOTBETCTBYIOIIUX peakuuil u GopMyIupOBaTh BHIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

HOpMaM; IP6 09. chopmupoBaHHOCTH YMEHHUS aHAIM3UPOBATH
— BIAJCTh HABBIKAMH  paclo3HaBaHWSA M 3amuThl | XMMHYCECKYIO MH(OPMALHMIO, IOJY4aeMyl0 M3  pasHBIX
uHpopmManuu, uHpOpMaITMOHHOM GesonacHocTy | HICTOYHHKOB  (CPEICTB  MAccoBOi — MH(OpMAluu, —CeTh
JINYHOCTH. WUutepuer u apyrue).
OK 04. JIn4HOCTHBIE Pe3yJbTATHI I0KHBI OTPAKATH B YACTH: JAucunmimHapubie  (MpeaMeTHbIE)  pe3yabTaTbl H
D¢ dekTuBHO rPaskIaHCKOro BOCIIMTAHUS: JOJIKHBI OTPAKATh:
B3aMMO/ICICTBOBATh U — TOTOBHOCTH BECTH COBMeCTHyl gearensHocts B | IIP6  08. chopmupoBaHHOCT yMEHMH IUIaHUPOBATh MU
paboTaTh B KOJUIEKTUBE U WHTEpecax rpakIaHCKOTO OOIIECTBA; BBINOJIHATE ~ XUMHUYECKHH  DKCIIEPUMEHT  (IpEBpaLIECHHUs
KOMaHJEC. — yMEHHE B3aHMOHeﬁCTBOBaTB C coluajgbHbIMU | OPTAaHHMYCCKUX BCIICCTB IIPU HArpeBaHuM, IIO0JTYy4YCHUC
MHCTUTYTAMH B COOTBETCTBHM C MX (YHKIMAMH u | OTHJICHA M W3YYEHHE €ro CBOWCTB, KAYECCTBEHHbBIC PCAKIIUN
Ha3HaycHUeEM. Ha aJpACTHUABI, KpaxMall, YKCYCHYIO KUCJIOTY, ACHATypauusa

MeTanpeameTHblie pe3yJabTaThl J0JKHbI OTPAXKATh:

OBiaseHue yHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU

NefiCTBUAMU:

0) coBMecTHas 1esITeJIbHOCTD.

— TIOHMMAaTh M UCIOJIb30BaTh MPEUMYILIECTBA KOMAaH/IHOU U
WHIUBUAYAIBHON paboThI;

— [PUHUMATH neau COBMECTHOM JIeSITeIbHOCTH,
OpraHu30BbIBaTh U KOOPJAMHUPOBATH JIEUCTBUS IO €€
JOCTHIKEHHUIO: COCTAaBIISITh ia” JIeHCTBH,

pacmpenenarb pojid € YYETOM MHEHHH YYaCTHUKOB
00CyXIaTh pe3ylbTaThl COBMECTHON paboThI;
— KOOPAWHHUPOBATh U BBIMOJIHATE PadOTy B YCIOBHSIX

OEKOB TIpM HArpeBaHWM, IIBETHHIE pEaKiuu OEeIKOB;
MIPOBOJUTh PEAKLUUU HOHHOTO OOMEHa, ONpPENeNsTh Cpeny
BOJIHBIX PAacTBOPOB, Ka4eCTBEHHbIE peakluu Ha cynbdart-,
KapOOHaT- U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHHSI; pellaTh
SKCHEpUMEHTANIbHbIE 3a7auyu 1o TemaMm "Metambel" u
"Hemetanibl") B COOTBETCTBUM C MpaBWJIaMU TEXHUKH
0€30macHOCTH  MpH  OOpallleHuH C  BELIeCTBAMH U
71a60paTOPHBIM 000PYIOBAHUEM; TIPEACTABIISATH PE3YJIBTATHI
XMMHUYECKOTO JKCIepUMeHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakuuil U (GOopMyJIupOBaTh BHIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB.




pealbHOTO,  BUPTYJIBHOTO U
B3aHMOJCHCTBUS;

— OCYIIECTBJIATH MO3UTUBHOE CTPATETHMUYECKOE MOBEICHUE
B Ppa3IMYHBIX CUTYyallUsX, MPOSBIATH TBOPYECTBO U
BOOOpakeHre, ObITh MHUIIMATHBHBIM.

Og.i1ajieHHe YHUBEPCAJBHBIMU PEryassTHBHBIMH

JelCTBUSIMU:

r) IPUHATHE Ce0sl M APYTUX JIdei:

— TpPUHAMATh MOTHBBI M apTyMEHTHI APYTUX JIOACH Mpu
aHaJIN3€e PE3yJIbTATOB JIEATEIHBHOCTH;

— TpU3HaBaThb CBOE NIPaBO W MpPaBO APYTUX JrOjAed Ha
OIIIHOKHU;

— pa3BUBaTh CIIOCOOHOCTh TOHMMATh MHUpP C IO3HIUN
JPYroro 4eioBeKa.

KOMOWHUPOBAaHHOTO

OK 07.

CoelicTBOBAaTh
COXPAHEHHUIO OKPYKarOIIeH
cpenpl,
pecypcocOepekeHuIo,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KIIMMaTa,
MIPUHIIUIIBI OEPEKITHUBOTO
IIPOU3BOJICTBA, 3()PEKTUBHO
JICUCTBOBATH B
YPE3BBIYANHBIX CUTYAIHSX.

JIMYHOCTHBIE pe3yJabTaThbl JOJKHBI OTPAKaTh B YaCTH:
IKO0JOI'M4€CKOro BOCIIMTaHusA:

— c(pOpMUPOBAHHOCTb JKOJIOTHUYECKON KYJbTYPHI,
MMOHUMAaHHE BIIUSIHUSA COLMAJIbHO-OKOHOMUYECKHUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLMAIbHON
Cpensl, OCO3HaHUe rI100ambHOTO XapakTepa
9KOJIOTUYECKHX MPOOIIEM;

— IUIAaHUpPOBaHUWE W  OCYILIECTBIEHUE  JIEUCTBHM B
OKpYyXKalolllel cpele Ha OCHOBE 3HAHUSA Leeu

YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
— QAKTHUBHOE HENpUATHE MACHCTBUN, NPUHOCAILIUX BpE.
OKpY>Karollen cpere;

— YMEHHe IIPOTHO3UPOBATH HeOJIaronpusiTHoIE
JKOJIOTHYECKHE MIOCJIEICTBHS MpEeANPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

— pacIIMpeHHE OmbITa JESATEIBHOCTH  JKOJOTHYECKOU
HaIlpaBJIECHHOCTH.

MeTtanpeameTHbie pe3yJbTaThl JOIKHBI OTPAKATH:

JucuuninHapHblie (IpeAMeTHbIE) pe3yJIbTaThbl U
JAOJKHBI OTPAkKATh:

IP6 01. cpopMuUpOBaHHOCTb  HIPEJICTABICHUH: O
XUMHYECKON COCTaBIISIIOIIEH €CTECTBEHHOHAYYHOW KapTHHBI
MHpa, POJM XUMHUU B IO3HAHUU SBICHUM NPUPOABI, B
(OpMHUPOBAaHUN MBIIIJICHUS W KYJIbTYphl JIMYHOCTH, €€

(GYHKIIMOHATBHOW ~ IPaMOTHOCTH,  HEOOXOAMMOM Ui
pelleHusT  NPAaKTMYECKMX  3aJad U DKOJIOTHYECKU
O0OCHOBAaHHOIO OTHOIIEHUSI K CBOEMY 3J0POBBIO U

IIPUPOJIHOM Cpelie;

IP6 10. chopmupoBaHHOCTH YMEHHI COOJIOIATh MpaBHIIA
9KOJIOTHUECKH I1eJIeco00pa3HOro TOBeNeHUsT B OBITY U
TPYIOBOM JESITEIBPHOCTH B IEJAX COXPAHEHUS CBOETO
3I0POBBSl U OKPYKAIOIIEH NPUPOAHOW Cpeibl; YUUTHIBATH
OTMACHOCTh  BO3ACHCTBUS  HAa  JKUBBIE  OPraHU3MBI
ONpENICTICHHBIX BEUIECTB, MOHMMAas CMBICT [OKa3aTess
MpEAEIIBHON JOMMYCTUMON KOHLIEHTPALUH.




Ogi1aieHHe YHHBEPCAJIBLHBIMHU Y4eOHbIMH

NO03HABATEJIbHBIMM el CTBHSIMU:

B) padorta ¢ undopmManmeii:

— HCII0JIb30BaTh cpeacTa UH(POPMALIMOHHBIX U
KOMMYHHKaIIMOHHbBIX TEXHOJIOTUI B pelLeHnu
KOTHUTHBHBIX, KOMMYHUKATHBHBIX U OPTaHU3aLUOHHBIX
3ajad ¢ coOinroieHueM TpeOOBaHMM  3PrOHOMUKH,
TEXHUKUA O€30MacCHOCTH, TUTHEHBI, pecypcocOepekeHus,
IPAaBOBBIX M 3TUYECKUX HOPM, HOPM HH(POpPMAILMOHHOMN
0€30I1aCHOCTH.

[K 1.1.

[ToaroraBnuBatek pabouee
MECTO, 000pyI0OBaHUE,
CBIPbE, UCXOJIHBIC
MaTepHabl 111 00paboTKH
CBIPBSI, IPUTOTOBJICHUS
nonypabpukaroB B
COOTBETCTBHUH C
UHCTPYKIUSAMU U
periaMeHTaMu.

[K 1.2.

OcyiecTBiaTh 00padboTKY,
IIOATrOTOBKY OBOIIIEH,
rpuOOB, prIObI, HEPHIOHOTO
BOJ/IHOTO CBIPBS, MsIca,
JIOMAITHEH MTHIIBI, TA9H,
KpOJHKA.

[K 2.1.

[ToaroraBnuBate pabouee
MeCTO, 000py/I0BaHHE,
CBIpbE, UCXOIHBIE
MaTepHabl s

Osgi1aieHHe YHHBEPCAJIBLHBIMH Y4¢OHBIMH
NO3HABATEJIbHbIMH 1€l CTBUAMMU:
B) padora ¢ undgopmanmeii:

— BJIaACTh HaBBIKaMU MMOJIYYCHHA I/IH(l)OpMaIII/II/I us3
HCTOYHHKOB Pa3HbIX THIIOB, CaMOCTOATCIIBHO
OCYHICCTBJIATL IIOUCK, aHalu3, CHUCTECMATU3allUK0 U

MHTEPIPETAMI0O HMHPOPMAIMU PA3JIMYHBIX BHIOB U
¢bopM npencTaBieHMs;

— CO3/1aBaTh TEKCTbl B DPA3IMUHBIX (opmarax ¢ y4eToM
Ha3HayeHUs: HHGQOpPMALMM U LEJNEeBOH  ayAUTOPHH,
BbIOMpas ONTUMalbHYIO (OpMYy TMpEICTaBICHUS U
BU3yaJIN3a1UU;

— OLICHMBATH JOCTOBEPHOCTD, JISTHTUMHOCTh UH(OpMALIHH,
€€ COOTBETCTBHE IIPABOBBIM U MOPAIbHO-3THYECKUM

HOpMaw;

— BIQJETh HABBIKAMU  paclO3HaBaHWs M 3aIUTHI
uHpopManuy, UH(pOPMAIIMOHHOMN 6e3omacHOCTH
JMYHOCTH.

B) padorta ¢ nndopmManmeii:

— HCTIONIb30BaTh cpeactBa  WH(POPMAIMOHHBIX W
KOMMYHHUKAI[UOHHBIX ~ TEXHOJOTHMH B peIIeHUH

KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX

IIPo 06. BJIQJICHUE OCHOBHBIMU METOAAMHU HAy4YHOTO
MO3HAHUS BEHIECTB U XUMHUYECKUX SIBJICHHM (HAOJIIOJEHUE,
HU3MEpPEHHE, SKCTICPUMEHT, MOJICIIMPOBAHHUC);

IIP6 07. chopMUpPOBAaHHOCTH YMEHUN NPOBOJIUTH PACUETHI
N0 XUMHUYECKUM (opMyllaM MU YpPaBHEHHSIM XHMHYECKUX
peakmuii C  HMCHOJIb30BaHUEM  (DU3UYECKUX  BEIUYHH,
XapaKTepPU3YIOIINX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
Maccel, o0bemMa (HOpMallbHbIE YCJIOBHS) T'a30B, KOJIMYECTBA
BEIISCTBA; MCIIOJIb30BaTh CHUCTEMHBIC XHMHYCCKUE 3HAHUS
JUISE TIPUHSATHS PEMICHWH B KOHKPETHBIX JKU3HEHHBIX
CUTYaIUsX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM;
IP6 10. chopmupoBaHHOCTH YMEHHI COOJIOIATh MpaBHIIA
9KOJIOTHUECKH I11eJIeco00pa3HOro TOBeNeHUsT B OBITY U
TPYJIOBOM JESITEIBHOCTH B IEJAX COXPAaHEHUS CBOETO
3I0POBbSl U OKPYXKAIOIIEH NPUPOAHOU CpEIbl; YUYUTHIBAThH
OTMAacHOCTh  BO3JCHCTBHMA  Ha  KUBBIE  OpPraHU3MBI
ONpENICTICHHBIX BEUIECTB, TMOHMMAas CMBICT [OKa3aTens
MpEeAEIIBHON JOMYCTUMON KOHLIEHTPALUH.
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HPUTOTOBIICHUS TOPSUUX
0JIr0 1, KyTMHAPHBIX
W3JENHH, 3aKyCOK
pa3zHooOpa3HOro
ACCOPTUMEHTA B
COOTBETCTBUHU C
WHCTPYKIUSMU U
perjamMeHTaMu.

[K 2.2.

Ocy1iecTBISATh
IPUTOTOBIICHHE,
HENPOAOKUTEIBHOE
XpaHeHue OyJIbOHOB,
OTBapOB Pa3HOOOPA3HOTO
ACCOPTUMEHTA.

[IK 2.3.

OcyiecTBIsITh
MPUTOTOBIICHHE,
TBOpYECKoe opopmiIeHHE U
HOJTrOTOBKY K pean3aiu
CYIIOB pa3HOOOpPa3HOTO
aCCOPTUMEHTA.

IK 2.5.

Ocy1iecTBISTh
IPUTOTOBIICHHE,
TBOpUYeCKoe 0(hopMIIEHUE U
MOJITOTOBKY K peasn3aiiui
ropsiuux OJIF0J U TapHUPOB
U3 OBoOIIEH, TprOOB, KPYII,
6000BBIX, MAKAPOHHBIX
U3JIeNui pa3Hoo0pa3HOTO
ACCOPTUMEHTA.

[K 2.6.

3ama4y ¢ CcoOMoJieHueM TpeOOBaHWA  IPTOHOMHUKH,
TEXHUKH 0€30IaCHOCTH, TUTHEHBI, PeCypcocOepeKeHus,
MIPABOBBIX U ITHYECKUX HOPM, HOPM HH(OPMAIIMOHHOM
0€30IaCHOCTH.
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Ocy1iecTBISITh
IPUTOTOBIICHHE,
TBOpUYECKOE 0(hOpMIICHUE U
HOJIrOTOBKY K peaTu3aIiu
ropsYux OJTIO],
KYJUHAPHBIX U3JICINH,
3aKyCOK U3 SIUII, TBOPOTa,
CBIpa, MYKH
pa3zHoo0pa3HOro
ACCOPTUMEHTA.

IIK 2.8.

Ocy1ecTBiATH
MIPUTOTOBJICHUE,
TBOpYECKOE 0(OPMIICHUE U
MOJITOTOBKY K peain3auu
ropsiuux OJIoI,
KYJIMHAPHBIX U3ICIUH,
3aKyCOK M3 Msica,
JIOMAIITHEH MTHUIBI, THYH U
KpOJIMKa pa3HOo00pa3HOrO
ACCOPTHMEHTA.

MK 3.1.

[ToaroraBnuBarh pabouee
MECTO, 000pyIOBaHUE,
CBIPBE, HCXOJTHBIC

MaTepHaIbl s
MIPUTOTOBJICHUS X OJIOTHBIX
OJTI01, KYJIMHAPHBIX
W3ENHH, 3aKyCOK B
COOTBETCTBUHU C
UHCTPYKIUSAMU U
periiaMeHTaMHu.

IIK 3.2.
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Ocy1iecTBISITh
IPUTOTOBIICHHE,
HETPOJIOJHKUTEIBHOE
XpaHEHHE XOJIOTHBIX
COYCOB, 3aIPaBOK
pa3Hoo0pa3HoOro
ACCOPTUMEHTA.

[K 3.5.

Ocy1iecTBIsITh
HPUTOTOBIICHHE,
TBOpUYECKOE 0(hOpMIICHUE H
MOJITOTOBKY K pealiu3aIiiu
XOJIOJIHBIX OJIFO]T U3 PHIOHI,
HEPHIOHOTO BOJTHOTO CBHIPhSI
pa3zHoo0pa3HOro
ACCOPTUMEHTA.

[IK 3.6.

Ocy1iecTBISTh
IPUTOTOBIICHHE,
TBOpUYeCKoe 0(hopMIIEHUE U
MOJITOTOBKY K peaTu3aIiiu
XOJIOJHBIX OJII0]] U3 Msca,
JIOMAIITHEH TTHIIBI, THYH
pa3sHo0Opa3HOro
ACCOPTUMEHTA.

K 4.1.

[ToaroraBnuBars pabouee
MECTO, 000pyIOBaHUE,
CBIPbE, UCXOTHBIC
MaTepHaIbl JIJIs
IIPUTOTOBIICHHS XOJIOIHBIX
U TOPSIYUX CIAJKUX OO,
JIeCepTOB, HAITUTKOB
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pazHoO0pa3HOTO
ACCOPTUMEHTA B
COOTBETCTBHUHU C
UHCTPYKIUSMU U
periiaMeHTaMH.

[1K 4.5.

Ocy1iecTBISITh
PUTOTOBIICHHE,
TBOpUYECKOE 0(hOpMIICHUE U
MOJITOTOBKY K pealiu3aIiuu
rOpsIYMX HAITUTKOB
pa3HOO00pa3HOro
ACCOPTHMEHTA.

MK 5.1.

[ToaroraBnuBatek pabouee
MECTO KOHJIHUTEpA,
00opy0BaHNEe, UHBEHTAPb,
KOHJIUTEPCKOE CBIPHE,
UCXOJIHBIC MaTEePHAJIBI K
paboTe B COOTBETCTBUU C
UHCTPYKIUSAMU U
periiaMeHTaMHu.

IK 5.3.

Ocy1iecTBISTh
U3rOTOBJICHHE, TBOPUECKOE
oopmieHHE, TOATOTOBKY K
peanu3anum
XJICOOOYIIOUHBIX M3ACTHIA U
xje6a pazHOOOpa3HOTO
ACCOPTUMEHTA.
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2. CTPYKTYPA U COJAEPX KAHUE OBIIIEOBPA3OBATEJIBHOM

JUCIHUIIVIMHDBI «XUMUSA»

2.1. O0beM qUCHUIIMHBI M BUAbI y4eOHO padoThI

Buj yueOHoi1 padoThl

0O0beM B yacax

O0bem o0pa3oBaTeIbHOI NPOrPaMMbl JHCHUIINHBI 144
Coaep:xaHue yueOHOTro MaTepHaJia 92
BT. U.:

TEOPETHYCCKUE 3aHATHS 40
MIPaKTUYECKHE 3aHATHS 26
nabopaTOPHBIE 3aHATHS 18
KOHTPOJIbHBIE pabOTHI 8
IIpodeccnoHaILHO OPpEHTHPOBAHHOE CO/lepKaHue (Colep:KaHue 48
MPUKJIAJTHOI0 MOYJIAA)

BT. U..

TEOPETHYECKHUE 3aHATHS 14
MPaKTUYECKHUE 3aHATUS 22
1abopaTOpPHBIE 3aHATHS 12
IIpomeskyTouHast aTTecTanus (3K3aMeH) 4
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2.2. TemaTnyeckui IjiaH u coaecpikaHue NUCHUIJIUHDBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasia (0CHOBHOE M NPO(PeCcCHOHATIBLHO OPUEHTHPOBAHHOE), O0bém | DopMupyemblie
pa3iesioB M TeM JIa00pATOPHbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOLYJIb 4YacoB | KOMIIETECHIUH
1 2 3 4

Coaepixkanue yueOHOro MaTepuaJa 144
Pa3nen 1. TeopeTnyeckue 0CHOBBI XUMHUH 26
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa 2 OK 01
OcHoBHBIE XUMHYECKUH deMeHT. AToM. SIapo aroma, U30TOMBI. DJIEKTPOHHAsT 000JI0YKa. DHEPreTHYECKUE
XHMMHYeCKHe MOHATUSl |YPOBHH, MOJIYPOBHH. ATOMHBIC opOuTanu, S-, P-, d- smemeHThl. OCOOCHHOCTH paclpeIe/iCHHs 1
U 3AKOHBI, CTPOEHHE  [3JIEKTPOHOB 110 OpOMUTANsAM B aromMax 3JIEMEHTOB IEPBBIX YETHIPEX IMEPUOIOB. DJIEKTPOHHAs
aTOMOB XUMHYECKHX |KOHpUrypauus aToMoB. OCHOBHbIE XUMUYECKHE 3aKOHBI.
3J1eMeHTOB IIpakTnyeckue 3aHATHSA

[Ipaktnyeckas pabGora Nel. «OCHOBHBIE KOJMUYECTBEHHBIE 3aKOHbl B XHMUU M pPacyeTbl IO

YPaBHEHUSIM XUMUYECKHUX PEAKIIHII.

OTHocHTeIbHBIE aTOMHas U MOJIEKyJsgpHass Macchl. MomsipHas macca. KonndecTBo BeriecTsa. 1

MaccoBast nons BemiectBa. 3akoH AsBoraapo. MomspHblii 00beM ra3oB. OTHOCHUTENbHAs

IUIOTHOCTh ra3oB. PacyeTsl Mo ypaBHEHHMSM XMMHUYECKHX PEAaKLUH C UCIOJIb30BAHUEM MacCOBOIi

JIOJIA BEIIECTBA, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Fa30B, KOJUYECTBA BEIIECTRA.
Tema 1.2. Coaepsxanue yueOHOIro MaTepuaa 2 OK 01
IepuoanyecKuii IpaKkTHyecKne 3aHATHS OK 02
3aKOH H ITpakTuyeckas pabora Ne2. «M3ydyeHne NeprUOJUUECKUX 3aKOHOMEPHOCTEH M UX B3aMMOCBSI3U CO IIK
IMepuonnueckas CTPOEHHEM aTOMOBY. 11
cucTeMa XuMu4ecKux |([lepnoanueckas cuctema xumuyeckux diemeHTOB J[.M. MenneneeBa. CBsA3b NEPUOIUYECKOTO 1.2
ajemenToB /1. K. 3aKkoHa U [leproan4eckoil CUCTEMBI XMMUYECKUX AJIEMEHTOB C COBPEMEHHON TEOPHEN CTPOEHHUS
MemnaeseeBa, HX CBA3b (aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHsS CBOWCTB XHMHYECKHX OJJIEMEHTOB, 00pa3yeMbIX HMH
€ COBpEeMEHHOi MPOCTBIX W CJIOXHBIX BEHIECTB MO rpynmnam M nepuoaaMm llepumonnyeckoil cucreMbl. 3HaueHHE 2

TeopHel CTPOeHus
aToMOB

MEPUOIMUECKOr0 3aKOHAa M CHCTeMbl XuMmHuueckux snemeHtoB .M. MenzaeneeBa B pa3BUTUU
HayKHU.

VYcraHoBNIEHUE CBSI3M MEXAY CTPOEHHMEM aTOMOB XMMHUYECKHX 3JEMEHTOB U MNEPUOJUYECKUM
W3MEHEHUEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCAUHEHUN B COOTBETCTBHH C IOJOKEHHUEM
[lepuonnueckoil cucreMsl. PenieHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUNl Ha
XapakTEepPU3alUI0 XUMHYECKUX DJJIEMEHTOB «MeTtammueckue / HeMEeTaUIMYeCKHe CBOMCTBA
XUMUYECKUX HJIEMEHTOB B COOTBETCTBHUM C HMX DJEKTPOHHBIM CTPOEHHUEM U IMOJIOKEHUEM B
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MEPUOINYECKON cucteMe Xxumudeckux sneMeHToB .M. MeneneeBay.

Tema 1.3.
CrtpoeHue BemecTBa u
NMPUPOAA XUMHYECKOI
cBsi3u. MHOrooopasue
BelllecTB

Coaep:xaHue y4eOHOro MaTepuaJia

CrtpoeHnue BemlecTBa. XUMHUYECKasi CBA3b. BUbI XUMIUUECKOH CBSA3M (KOBaJICHTHAs HETOJSIpHAs U
MOJIApHAsl, WOHHAS, MeTaJuTMuecKas). MexaHu3Mbl O0pa30BaHHS KOBAJCHTHOH XUMHYECKOU
cBs3M  (OOMEHHBIH W JIOHOPHO-aKLENTOpHbIN). Bomoponnas  cBs3b.  BaseHTHOCTS.
DneKTpooTpulaTeabHOCTh. CTeneHb okucieHus. IOHbI: KAaTHOHBI U AHUOHBI.

IIpakTuyeckune 3aHATHS

[Tpaktuyeckas padora Ne3. «CTpoeHune BelmecTBa U NPUPOAa XUMUIECKOH CBS3H.
JleMoHCTpauuss MoOAeIed KpHUCTAIIIMYECKUX PpeIIeTOK: HMOHHOW (XJIOpWA HaTpusi), aTOMHOM
(rpaduT m anmasz), MOJCKYISIPHON (YTJIEKHCIBIA Ta3, MOJ), METAJUIMYECKON (HATpHiA, MarHHA,
Menp). PerieHne mpakTHyecKMX 3allaHUM Ha COCTaBJIEHHE 3JIEKTPOHHO-Tpaduueckux (opmyi
271eMeHTOB 1—4 nepuooB.

OK 01

Tema 1.4.
Kanaccupuxanus,
U HOMEHKJIaTypa
HEOPraHU4eCcKHX
BelleCTB

Coaep:xanue y4eOHOIro MaTepHuaJia

Knaccudukanusa nHeopranndyeckux Bemiects. HomeHkIaTypa HeOpraHn4eckux BEHIeCTB (OKCHIBI,
TUAPOKCHU]IBI, KHUCJIOTHI, COJM). BelectBa MOJEKYJISIPHOTO W HEMOJIEKYJISAPHOTO CTPOCHUSA.
ArperatHble COCTOsSHUA BemlecTBa. Kpucramnumueckue u amopdHble BelIecTBa. 3aKOH
MOCTOSTHCTBA COCTaBa BeIIECTBAa. THIMBI KPUCTAIIMYECKUX PEIIETOK (aTOMHAs, MOJEKYJISIpHAs,
MOHHAsI, MeTaJITN4ecKasi). 3aBHCUMOCTh CBOWMCTBA BEUIECTB OT TUIA KPUCTAITHYECKON PEIIETKY.

HpaKaneCKne 3AaHATHUSA

[TpakTryeckas padora Ne4. «HomeHKI1aTypa HEOPraHUYECKUX BEILECTBY.

Pemenne npakTuyeckux 3ajaHuil no kiaccu(puKaluy, HOMEHKIATYpe U XUMUYECKUM (opMysiaM
HEOPraHMYECKUX BEIIECTB PaA3IMUYHBIX KJIACCOB (YrapHbIil ras3, yrJieKUCHIbld Ta3, aMMHAaK,
raieHasi M3BECTb, HEralieHass W3BECTb, MHUThEBas coia M JPYrHX): Ha3BaHUs BEIIECTB IO
mexayHapoaHoit (MIOITAK) wnm TpuBHanbHON HOMEHKIAType M COCTaBIeHHE (DOpMYIIbI
XUMHUYECKHUX BEILIECTB, OIpe/eJeHHe NPUHAMIEKHOCTH K Kiaccy. llouck uHpopmamuu 1o
Ha3BaHUAM, WIEHTH(PUKATOpaM, CTPYKTYPHbIM (opMmyiaM. AHaIM3 XMMHYECKOH HH(OpMAaINH,
MOJIy4aeMOl M3 pa3HbIX MCTOYHHUKOB (CPEICTB MaccoBoW HHpopmauuu, cetb VHTEpHET u

JIPyTHe).

OK 01
OK 02

Tema 1.5.
Tunsl XuMUYecKNuX
peakuuii

Conep:kaHue y4eOHOTro MaTepuaa

XuMuueckas pcaKknus. Knaccmbnxauml 1N TUIIbI XUMHYCCKHX peaKuHﬁ B HCOpFaHI/I‘{CCKOﬁ n
OpFaHI/IV—IeCKOI\/'I XHUMHHU. 3aKOHBI COXpPAaHCHUA MACChbl BEIICCTBA, COXpPAaHCHUA W MPEBPALLICHUA
OHCPTUU MPpU XUMHUYCCKUX PCAKIUAX. OKHCIUTEIBHO-BOCCTAHOBUTEIIHHEIC pcaknuu (ypaBHeHI/IH
OKHCJICHHUA-BOCCTAHOBJICHUA, CTCIICHb OKHCJICHHSA, OKHCIIMTCIb W BOCCTAHOBUTCIIb, MPOLCCCHI
OKHCJICHHUA U BOCCTAHOBJICHUA, BaKHEHIIIME OKUCIUTEIN U BOCCTAHOBUTCIIN, MCTO 3JICKTPOHHOI'O

OK 01
OK 02
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OanaHca, BJIGKTPOJIU3 PACTBOPOB M PACIUIABOB BELIECTB, OKUCIUTEIHbHO-BOCCTAHOBHUTEIbHBIC
peaKiiy B IPUPOJIC, IPOU3BOJICTBEHHBIX MPOIIECCAX M KU3HEACATEIILHOCTH OPraHU3MOB.)

JlaboparopHble 3aHATHA

JlaboparopHast pabota Nel «THUITBI XUMUYECKUX PEAKITUI.

HccnenoBanue TUMOB (IO COCTaBY M KOJMYECTBY MCXOJHBIX M OOpa3yIOLIMXCS BELIECTB) U
IIPU3HAKOB XMMHUYECKUX peakiuil. CocTaBlieHUE ypaBHEHUN peakUui COEIUHEHUS, Pa3JIoKEHNUs,
3aMelleHusi, oOMeHa, B T.4. peakUUil ropeHusi, OKHCIeHHs-BoccTaHOBieHHs. CocraBieHue u
yYpaBHUBAHHE OKHUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLIUH METOAOM JIIEKTPOHHOIrO OanaHca.
PacyerHble 3amaum Ha HAXOXKIEHUE OTHOCHUTEIBHOW MOJIEKYJISIDHOM MacChl, OIPEICIICHUE
MacCOBOM J0JIM XUMUYECKHX JIEMEHTOB B CJI0KHOM BEILIECTBE.

Tema 1.6.

CropocTh XMMHUYECKHX
peakuuii. XumMmn4eckoe
paBHOBecHe

Coaep:xanue y4eOHOIro MaTepHuaJia

CKOpOCTh peakiuu, €€ 3aBHUCUMOCTh OT pa3IUYHBIX (PAKTOPOB: MPHPOIBI PEarnpPyOIIHX
BEILECTB, KOHIIEHTPALMHM PEATUPYIOIIMX BEIIECTB, TEMIEPATYpPbl U IUIOUIAJAM PEAKIUOHHOU
MOBEPXHOCTU. TeruioBbie 3PPEKTh XUMUICCKIX PEAKIIU: IK30- U IHIAOTCPMHUUYCCKUE PEAKIUH.
OOpatumble peakuuud. XuMudeckoe paBHOBecue. MakToOpbl, BIUSIOIIME Ha COCTOSHUE
XUMHUYECKOTO PpaBHOBECHS (KOHIIGHTpAllMs pPEareéHTOB WM MPOAYKTOB PEAaKIUU, IaBJICHHE,
temreparypa). [lpunnun Jle [llatense.

HpaKanecmle 3aHATHUSA

[Ipaktnyeckas pabora Ne5. «BnusHMe pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XHUMHYECKOM
pEAKIIMM.

Perienue npakTHKO-OpUEHTUPOBAHHBIX 3a/JaHUI HA aHAIU3 (PAKTOPOB, BIUSAIOLUINX HA U3MEHEHHE
CKOPOCTH XMMHMUYECKOHN peakii. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peaKiuu OT MPUCYTCTBUS
KaTaJau3aTopa Ha IPHUMEpE pasIoKEHUs EPOKCHIAa BOJOPOAA C IIOMOIIBIO TMOKCUAA MAPraHLa U
Karana3bpl. PemieHue NpakTUKO-OPMEHTHUPOBAHHBIX 3aJaHU Ha NpUMEHeHue mnpuHuuna Jle-
[laTenbe U1l HAXOKAEHWS HAIIPABJICHHS CMEILIEHUS PABHOBECUS XMMHUYECKON PEAKIIMK U aHAJIN3
(hakTOpOB, BIMSIONIMX HA CMEIICHHE XUMUYECKOTO PAaBHOBECHS.

JlaGopaTopHble 3aHATHUS

JlaGoparopnast pabota Ne2 «M3ydeHue 3aBHCHMOCTH CKOPOCTH XHMHUYECKOH peakIuu OT
KOHIEHTPALUU pearupyroniiX BEIIECTB U TEMIIEPATypPhI».

JIaGopartopHas paboTa Ha BBIOOD:

1. JlabGoparopnas pabGota No2.1 «OmpeneneHne 3aBUCUMOCTH CKOPOCTH pEAKIUH OT
KOHIIEHTPALlUU pearupymoolnx BelEecTBy. lccaenoBaHne 3aBUCUMOCTH CKOPOCTH PEAKIUH OT
KoHUeHTpauuu. OnpesenieHne KOHCTAHTbl CKOPOCTU PEAKIMU rpapuuecKuM METOIOM.

2. JlaboparopHast pabGora Ne2.2 «OrmpenesneHue 3aBUCUMOCTH CKOPOCTH pEaKIUH OT

OK 01
OK 02
IIK
3.2
2.2
5.3
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TEMIICPATYPED). HCCJ’ICI{OB&HI/IG 3aBUCUMOCTH CKOPOCTH p€aKOuu OT TEMIICpaTyphl. Pacuer
OHCPIMM aKTUBAIIUKU PCAKIINU.

Tema 1.7. Copep:kanue y4eOHOIro MaTepuaa 8 OK 01
PacTBopbl, TEOpHS PactBopel. Buabl pacTBOpoB IO COAECPKAHUIO PACTBOPEHHOIO BeEUIECTBA. PacTBOPUMOCTS. OK 02
3JIEKTPOJIUTHYECKOM [Tonsitue o nucnepcHbIX cuctemax. VICTUHHBIE M KOJUIOWJIHBIE pacTBOphl. MaccoBas J0Jist 2 OK 04
AUCCOIMALIMHU H BeulecTBa B pactBope. Ilonstue o BogopogHom nokasarene (pH) pactBopa. DiekTponuruyeckas OK 07
HOHHBIH 00MeH nuccoranusi. CUIIbHBIE B CJIa0bIe AJICKTPOJIUTHI, HEAJICKTPOIUTHL. Peakiinn HOHHOTO0 0OMEHa. IIK
JlabGopaTopHble 3aHATHUS 1.2
JlaGopaTtopHnas padota Ne3 «lIpuroroBieHrue pacTBOPOBY. 2.2
[IpuroroBnenue pacTBOPOB 3aJaHHOM MAacCOBOM JIOJIEM PAaCTBOPEHHOI'O BEILECTBA, IIPOBEICHUE 2.3
peakuuiit HOHHOTO 0OMEHa, OIPEeIeIICHUE CPeJlbl PACTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCATHHOTO 2.5
WHIUKaTopa (Kucias, HeWTpajapHas, IIEJo4YHas). 3aJaHus HAa COCTABIICHHE HOHHBIX PEAKIIHM.
Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUIl Ha pPacTBOPBI, HCIOIb3YEMbIE B
OBITOBOI M TIPOM3BOJICTBEHHON JESITEIHHOCTH YEJIOBEKA.
JIaboparopHas pabota Ned «Peakiiuu ruapoiamnsa.
HccnenoBanme cpeapl pacTBOPOB COJICH, 0Opa30BaHHBIX CUJIBHBIMU U CIA0BIMH MPOTOJIUTAMH, U 6
WX peakluuid ¢ pacTBOpaMH IIENo4Yd U kapOoHara HaTpus. CocTaBieHHE peakIuil THIPOIH3a
COJIEH.
JlaboparopHas pabota Ne5 «ccnenoBanre AUCTIEPCHBIX CHCTEM).
CrpoeHne U ¢akTopbl yCTOMYMBOCTH IucHepcHbIX cucteM. CTtpoeHue muuesuibl. PaccenBaHue
CBETa MpPU MPOXOXKJIEHUU CBETOBOIO MyYKa Yepe3 ONTHUYECKH HEOTHOpOIHYI0 cpeny (dddexra
Tunpans). [lpuroroBnenre u U3ydeHre CBOWCTB JUCIEPCHBIX CHCTEM Pa3HbBIX BHUJIOB: CYCIICH3UU,
AMYJIbCHH, KOJUIOMAHOTO pacTtBopa. CpaBHEHHE CBOMCTB MCTUHHBIX M KOJUIOMAHBIX PacTBOPOB,
BBISIBIICHHE OCHOBHBIX Pa3IMUUN MEXKITY HUMU.
KonTtpoabsnas pa6ora 1 |CTtpoeHue BelecTBa 1 XUMHUYECKUE peakluu (1o paszgeny 1). 2
Pa3nen 2. Heoprannueckasi Xumust 20
Tema 2.1. Conep:xaHue yueOHOro MaTepuaJa 10 OK 01
Pusuko-xumuyeckue |Merambl. [lonoxxenne wmeramioB B lleproguyeckoi cUCTEME XUMHUYECKHX JJIEMEHTOB. OK 02
cBoiicTBa Oco0eHHOCTH CTpPOEHUsSI AIIEKTPOHHBIX 000J04YeK aToMOB MeTamioB. OOmme ¢uznyeckue OK 04
HEOPraHU4eCcKHX cBoiictBa MerauioB. CIruiaBpl METAUIOB. DIEKTPOXUMHUYECKUW Psii HANPSHKEHUA METaJUIoB. 9 IIK
BELIECTB XWMHYECKHE CBOMCTBA BAXHEHITUX METAUIOB (HATPUMU, KaIWHA, KaJdbI[Mi, MarHWUW, aTlOMHHHM, 11
IIMHK, XpOM, >Kele30, Melb) W uX coeauHeHuil. OOIMe CcrmocoObl TMOTYYSHHsS] METaJUIOB. 3.1
[IpumeHeHne MeTaIsIoB B ObITY M TEXHUKE. 2.1
Hewmeramnsl. Ilonoxenne HemeramioB B Ilepuoanyeckon cucreme xuMuueckux sneMenToB [[.M. 2 4.1
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MeneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. PU3MYECKUE CBOMCTBA HEMETAIOB. AJUTOTPOIHS
HEMETAIJIOB (Ha TpuUMepe KUCIOopoja, cepbl, docdopa U yriaepoaa). XUMHUECKUE CBOHCTBA U
MIPUMEHECHHUE BOKHEUIIINX HEMETAIJIOB (raJloreHOB, Cephl, a30Ta, (hocdopa, yriepoaa u KpeMHHUS )
U HUX COEIMHEHMH (OKCHUIOB, KHCIOPOJCOAEPKAIIMX KHUCIOT, BOJOPOJIHBIX COCIMHEHHIN).
[IpumeHeHne BaXXHEUIINX HEMETAUIOB M MX COCIMHEHUN.

XHUMHUYECKHE CBOMCTBA OCHOBHBIX KJIacCOB HCOPTraHN4YCCKUX BCIICCTB (OKCI/IIIOB, THAPOKCUIOB,
KHCJIOT, cojie u I[p) I'eneTnueckast CBA3b HCOpPraHNM4YCCKUX BCHICCTB, IMPHUHAIICKAIINX K
Pa3jInUHbIM KJIaCCaM. 3aKOHOMepHOCTI/I B HM3MCHEHUH CBOMCTB MMPOCTBIX BCHICCTB, BOAOPOJHBIX
COGHHHCHHﬁ, BBICIIUX OKCHUAOB U THAPOKCHUIOB.

HpaKanecmle 3aHATHUSA

IpakTHyeckas padora Ne6. «DU3MKO-XMMUYECKHUE CBOKMCTBA HEOPTAHUUECKUX BEILIECTBY.
CocraBiieHHe YpaBHEHMH XHMHUYECKMX peakUMH C Yy4aCTMEM IPOCTBIX UM CIOXHBIX
HEOPraHWYECKHX BEIIECTB: METAVIOB M HEMETAUIOB; OKCHJIOB METAJJIOB, HEMETANIOB U
aM(OTEPHBIX 3JIEMEHTOB; HEOPraHWYECKUX KHUCIOT, OCHOBAaHWUH M aM(pOTEPHBIX THIPOKCHJIOB;
HEOPraHUYECKHUX COJIEH, XapaKTePU3YIOLIUX UX CBOKCTBA.

Pacuérsl Macchl BemecTBa Wik 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe HIIU
00BEMY OIHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, pacuérhl mMacchl (00BEMa, KOJIUYECTBA
BELIECTBA) MPOJYKTOB PEaKIMM, €CIM OJHO W3 BEIIECTB MMEET INpHUMecH. PemieHue mpaxkTHKO-
OPMEHTUPOBAHHBIX 3a/laHUIl Ha CBOWCTBA, COCTaB, MOJIyueHHE M O€30MaCHOE HCIOJIb30BAHUE
BAKHEHIINX HEOPraHWYECKUX BEUIECTB B OBITY M MPOPECCUOHAIBHOM IEATEIbHOCTH YEJIOBEKa.

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota Ne6 «CBoICTBa METANIOB U HEMETAJLIIOBY.

UccnenoBanne Qu3MYecKuX © XHUMHUECKUX CBOWCTB METANIOB M HEMETalioB. PermieHue
OKCIICPUMCHTAJIIBHBIX 3aaad IO CBOMICTBAM XUMHYECKHM CBONMCTBAM METAJLJIOB U HEMETAJJIOB, IIO
pacrmo3HaBaHHIO U MOJTYYCHUIO COSIMHEHUN METAJIJIOB U HEMETAIJIOB.

5.1

Tema 2.2.
HpenTnduxanus
HEOPraHM4YeCKHX
BelleCTB

ConepxaHue y4eGHOro MaTepuaJjia

HpaKaneCKne 3AaHATHUSA

[Ipaktuyeckas pabota Ne7. «KadecTBeHHbIE XHMHUYECKHE pEaKIUM, XapaKTepHbIE JUIs
oOHapyKeHHsI HEOpraHMYECKUX BEUIeCTB (KATHOHOB U aHUOHOB)».

CocraBieHrue ypaBHEHMH peakiuii oOHapyXeHus KaTuoHoB I[-VI rpynnm M aHMOHOB, B T.4. B
MOJICKYJIIpHOH © WOHHOW (opmax. Peakmum oOHapyXeHUS HEOPTraHMYECKUX BEIIECTB B
peanbHBIX 00BEKTaX OKpYXKarolel cpesibl.

JlaboparopHble 3aHATUA

JlaGoparopHas pabota Ne7 «MneHTnukanus HEOpraHMYeCKUX BEIIECTBY.

OK 01
OK 02
OK 04
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Pemenne skcriepuMEHTANbHBIX 337ad MO XMMHUYECKUM CBOICTBAM METaVIOB U HEMETAJIOB, 110
pacro3HaBaHUIO U IIOJYYEHHUIO COEIMHEHUN METAJUIOB M HEMETalIoB (B3aMMOJAEWCTBHE
TUIPOKCHIA ATIOMUHUS C pacTBOpaMH KHUCJIOT U Imeioueil,). aentudukanus HeopraHM4eCKUX
BemecTB (katnoHOB [-VI rpynn wiay aHMOHOB) C WCIONB30BAHUEM HUX (DU3HKO-XUMUYECKHX
CBOMCTB, XapaKTePHBIX KAUYECTBEHHBIX PEAKIUH.

JIaboparopHast paboTa Ha BEIOOD:

1. JlTabopaTopHas pabota Ne 7.1 «Ananutudeckue peakiuu katuoHoB [-VI rpymmy. [IpoBenenue
KAueCTBEHHBIX PEAKIIMH, UCIOJIb3YEeMBIX I OOHApYKEHUsT KaTHOHOB | rpynmbl (Kamus, HaTpus,
Maraus, ammonus), Il rpynmer Ha nmpumepe 6apus, Il rpymnmel — cBuHIa, [V rpynmsl — amoMuHMS,
V rpynner — xene3a (II u III), VI rpynnel — #ukens. Onucanue HaOMIOJAEMBIX SBJICHUA U
COCTaBJICHHE XUMUYECKUX PEaKIHil.

2. JlabopatopHas pabora No 7.2 «AHaIMTHYECKUE PEAKIMM aHWOHOBY». [IpoBemeHue
KAueCTBEHHBIX PEaKIUi, HCHONB3YeMBbIX [UIsi OOHapyXeHHs aHHOHOB: KapOoHaTa, ¢ocdara,
cynbdara, cynshuaa, HuTpara, xjopuna u ap. Onucanue HaOIIOTaeMbIX SBICHHA U COCTABIICHUE
XUMHUYECKHUX PEaKIUi.

Tema 2.3. Coaep:xaHue yueOHOro MaTepuaJia 4 OK 01
IIpounsBoacTBoO OOue npencTaBiIeHHUs O HPOMBIIUICHHBIX CIIOCO0AaX MOJIY4YEHUS XMMHUYECKUX BEIIEeCTB (Ha OK 07
HEOpraHu4ecKux IpUMepe MPOU3BOACTBA aMMHaKa, CEpHOW KuCIOThI). YepHas M LBETHas METAJULYPrusl.
BellecTB. 3HAYCHHE [IpakTHueckoe NPUMEHEHHE DSJIEKTPOJIM3a JUISl IOJYyYEHUS IIEJIOYHBIX, MIEIOYHO3EMEIbHBIX 2
U IPUMeHeHHe B ObITY |MeTauioB W amoMuHHA. CTEKIO W CHIMKaTHas MPOMBIIUIEHHOCTh. [Ipo0OiemMa OTXOM0B U
W Ha NPOU3BOJCTBE 10OOYHBIX TPOAYKTOB.
IIpakTnyeckue 3aHATHSA
[TpakTryeckas padora Ne§. «Heopranndeckas XMMUsi B COBPEMEHHOM MHUPE».
Pemenne npakTUKO-OpUEHTHPOBAHHBIX 33JaHUM O POJIM HEOPraHMYECKOH XHMHUU B Pa3BUTUU 9
MEIULMHBI, CO3JJAHUN HOBBIX MaTEpUANIOB (B CTPOUTEIBCTBE U JP. OTPACISAX MPOMBIIUIEHHOCTH),
HOBBIX MCTOYHHMKOB JHEpPruM (aJbTEPHATUBHBIE HCTOYHUKM HHEPrHM) B pEHICHUH MpodiieM
HKOJIOTHYECKOM, YHEPTeTUUECKON 1 MUIIEeBON 0€30IacCHOCTH.
KonTpoJsbHasi pa6ora 2 |CBolicTBa HEOpraHMYeCKUX BeHECTB (110 pazjeny 2) 2
Pa3nes 3. TeopeTrnueckue OCHOBbI OPraHMYeCKOH XHUMHUH 4
Tema 3.1. Coaepxanue yueOHOro MaTepuaJa 4 OK 01
Kaaccnduxanus, [IpenMer opranndeckoil XUMHUM: €€ BOZHUKHOBEHHUE, Pa3BUTHE M 3HAYCHHE B IMOJIYUEHUU HOBBIX
CTpOeHHE BEUIECTB W MarepuaoB. Teopus cTpoeHus opraHudeckux coeauHeHuid A.M. Bbyrneposa, eé 5

U HOMEHKJIaTypa
OpPraHMYecKuX BelecTB

OCHOBHBIE MOJIOKEeHUS. CTPYKTYpHBIE (OPMYJIbl OpraHMYECKUX BeIlecTB. I'oMomorus, n3omMepusi.
XUMHYECKas CBS3b B OPraHUYECKUX COCIUHEHUSAX: KPATHBIE CBSI3U, G- U TT-CBSA3HU.
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[IpencraBnenue o KiaccUpUKAlMM OpraHUYecKux BellecTB. HoMeHkiaTypa opraHMyecKux
COEMHEHMH (cucTeMaTudecKas) 1 TPUBHAJIbHbIE HA3BaHUS BaXHEUIIUX MPECTABUTENEH KIIACCOB
OpPraHUYECKUX BELIECTB.

HpaRTn'{ecmle 3AHATHSA

[TpakTrueckas padota Ne9. «HoMeHKIaTypa OpraHu4eCcKuX BEIIECTBY.

Os3nakomiieHne ¢ oOpa3lamMy OpPraHWYEeCKHX BEIIECTB W MaTepuajaMH Ha WX OCHOBE,
MOJIETTUPOBAaHUE MOJIEKYJI OPraHMUYECKUX BEUIECTB, HAOIIOJCHIE M OMKMCAHNUE IEMOHCTPAIIMOHHBIX
OTIBITOB T10 MPEBPAIICHUIO0 OPTaHMYECKUX BEIIECTB NMPH HArpeBaHUU (ILIaBJICHHE, OOYTTUBAHUE U
ropenue). CocTaBieHUE MOITHBIX U COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJI OPraHUYECKUX BEIECTB
OTIENbHBIX KJIAcCOB, HCIIOJIb3ysd MX Ha3BaHUS [0 CUCTEMAaTHUYeCKOM U TPUBHAJIBHOMN
HOMEHKJIAType (STWJIEH, aleTWuiieH, TIulepuH, QeHon, dopManbaerui, YKCyCHas KHCIOTa,
rmunuH). Pacdersl mpocreimeil GopMyibl OpraHMYECKOW MOJIEKYJIBI, UCXOJS W3 3JIEMEHTHOTO
cocrana (B %).

Pasnen 4. YrieBoaopoabl

14

Tema 4.1.
YrieBoaopoasbl u UX
NPUPOIHbIE HCTOYHUKHU

Conep:xanue y4eOHOIro Marepuasa

[Ipenenbubie yrieBoAOPOIbI (AJIKAHBI): COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN psii. MeTaH u JTaH:
COCTaB, CTpOEHHE, (U3NYECKUE U XHMHUYECKHUE CBOWCTBA (peaklUd 3aMElIeHHs W TOpPEHHs),
HaxO0’KJICHUE B MPUPOJIC, OJYYCHUE U IPUMEHECHHE

HenpenenbHble yriaeBogopo/sl (aIKEHbI, aJKaAUEHbl, aTKUHBI).

AJNKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKHH psAl. DTWIEH U NPONWIEH: COCTaB, CTPOEHHE,
¢u3nyeckre U XMMHUYECKUE CBOMCTBA (peakLUu T'MJIPUPOBAHUS, TaJOT€HUPOBAHUS, THpaTalllY,
OKHCJIEHUS U TIOJMMEPU3ALINN) TIOJTyYeHHE U TPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraauen-1,3, XuMU4Yeckoe CTpOEHHE, CBOMCTBa (peakuus
MOJINMEPU3aLIH ), TPUMEHEHHUE (JIIs1 CHHTE3a IPUPOJAHOI0 U CHHTETUYECKOIO KaydyKa U PE3UHBI).
ANKHMHBI: COCTaB M OCOOCHHOCTH CTpPOCHHS, TOMOJIOTUYECKUH psAl. ALETHIEH: COCTaB,
XUMHUYECKOE CTpOEeHHE, (U3MUEeCKMe M XUMHYECKHE CBOMCTBA (peakluuu TUAPUPOBAHUSA,
raJJOrTeHUPOBaHUs,  TUApATallUd  TOPEHMs), TMOJIy4eHHe U  TpUMEHEHHe  (MCTOYHUK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIsl CBAPKHU M PE3KH METAJUIOB).

ApomMaTtudeckue yrieBoJopoabl (apeHbl). beH3onm u Tomyos: cocTaB, CTpoeHHe, pU3NYECKUE U
XMMHUYECKHE CBOWCTBA (peaklUu TaJoreHUPOBaHUSA M HUTPOBAHMA), MOJYyYEHHE M MPUMEHEHHE.
TokcuuHoCTh apeHOB (BIMsHUE O€H30JIa Ha OpraHu3M ueloBeka). ['eHeTnyeckas CBA3b MEXIY
YTJIEBOIOPOIaMHU, IPUHAIICKAIIMMHU K PA3IMYHBIM KJIaccaM.

[Ipupoanbie HCTOUHUKH YIiieBOAOpo10B. [Ipupoanslii ra3 u nonytHeie HedTsAHBIE Ta3bl. HepTh 1
e€¢ mnpoucxoxyaeHue. Crnocobbl nepepabOTKH HepTH: NEeperoHka, KPEeKUHI (TepMHUYECKHUH,

OK 01

OK 02

OK 04
IIK
11
2.1
3.1
4.1
5.1
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KaTaquTuueckui), mnuponus. [lpoaykTel mepepaboTku  HedTH, HX
MPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH YToJIb U IPOIYKTHI €r0 NepepaboTKU

IIPUMEHCHUEC B

Tema 4.2. Copep:kaHue y4eOHOIro MaTepuaia 4 OK 02
Pusznko-xumuyeckne |JlaGopaTopHble 3aHATHS OK 04
CBOMCTBA JlabopaTopHas padota Ne8 «CBOMCTBa yIieBOAOPOIOBY.
YIJ1€BOJOPOA0B TpuBnanpHas U MeXAyHapoIHAs HOMEHKIATYpa, XUMHUYECKHE CBOMCTBA, CIIOCOOBI IMONYYCHHS

YIIeBOAOPOAOB. MojenupoBaHue MOJIEKYJI U XUMHUYECKHX MpEeBpalIeHUI YriieBoAOpPOI0B (Ha

IIpUMepe 3TaHa, 3TUJICHA, alEeTHIEHA U JIp.) U TaJoreHOIpou3BOIHBIX. KauecTBEHHbIE peakuuu

YIJIEBOJOPOAOB Pa3IMYHBIX KiaccoB (oOeciBeurBaHue OPOMHOM WM HOJHOM BOJBI, pacTBOpa 4

repMaHTraHaTa Kajus, B3aUMOJICHCTBHE alleTHIIEHa C aMMHAYHBIM pacTBOPOM okcuja cepedpa (1)),

KauecTBEHHOE OOHapyXEHHUE YTraepoa U BOAOPOIa B OPraHUYECKUX BEIIECTBAX.

[Tony4yenue STHIIeHa W3 3TaHOJA B Ja0OpPaTOpPUU W W3YUEHHE €ro (PU3MUECKUX M XUMHYECKHX

cBoiicTB. CocTaBieHHE peakuil MPUCOECTUHEHUS U OKUCICHHs Ha MpUMepe dTuieHa. Pernenue

pacueTHBIX 3aJa4 ¢ UCMOJIb30BAaHUEM INIOTHOCTH ra30B IO BOJOPOJY U BO3JYXY.
KonTpoJsbHasi pabora 3 | Teopust cTpoeHus OpraHMYECKUX COSAMHEHUN. YTIeBo10po bl (1o pasznenam 3 u 4). 2
Paszgea S. Kucsaoponocogepxanye opranundyecKkue coeIuHeHust 17
Tema 5.1. Coaep:xaHue yueOHOro MaTepuaJia 4 OK 01
Cruprsl. @eHou [IpenenpHbIe OTHOATOMHBIE CIIUPTHI (METAHOM U TAHOM): CTpOCHUE, (U3UUYECKUE U XUMHUUYECKUE OK 07

CBOMCTBa (peakUu C AKTHUBHBIMU MeETaJlJIJaMH, TaJOr€HOBOJOPOJAaMH, TOpEHHE), MPUMEHEHUE.

BonopoaHeie cBsi3M MEXIy MOJIEKyldaMH CHUPTOB. PU3HMONOrMYECKOEe JEHCTBHE MeETaHOJa U

3TaHOJa Ha OpPraHU3M YeJIOBEKa.

MHoroatoMHble CIUPTHI (ITUICHTIUKONb U TIUIEPUH): CTpOeHHE, (PU3NUECKHEe M XUMUYECKUE 3

CBOMcTBa (B3aMMOJAEWCTBME CO IIEJOYHBIMM METalJlaMH, KaueCTBEHHAas peakuus Ha

MHOT0aTOMHbIe cnupThbl). dusnonornyeckoe AEHCTBHE HA OpraHU3M uesoBeka. lIpuMeHeHue

IIIMLEPUHA U ATUIICHTJIUKOJISL.

@enon. CtpoeHue MOJEKYJbl, (U3MUECKHE M XUMHUYECKHe cBoiicTBa (eHona. TOKCHYHOCTH

(dbeHomna, ero GU3MOIOTHIECKOE ICUCTBUE HA OpraHu3M uesnoBeka. [Ipumenenue denona.
Tema 5.2. Coaepxanue yueOHOro MaTepuaa 4 OK 01
AJubaeruasl. Anpaeruapl M KeToHbI ((opmanpierun, aneranbIeruj, aneToH): CTpoeHue, (u3HuecKue u OK 02
KapOoHoBbI€ KHCJIOTBI. | XUMHUUECKHUE CBOWCTBA (pEakIMM OKUCIEHUS U BOCCTAaHOBJCHHS, KadeCTBEHHBIC DPEaKIIUN), OK 04
CaoxHbie 3¢upbl MOJIy4eHUE U IPUMEHEHHE. 4

OHOOCHOBHBIE TMpeJieNbHbIe KapOOHOBBIE KHUCIOTHI (MypaBbUHAas M YKCYCHasi KHUCIIOTHI):
CTpoeHHe, (u3MUecKre M XUMHUYEeCKHe cBoicTBa (oOIIMe CBOWCTBA KHCJIOT, pPEAKIUs
STepupUKaIMK), ToNydyeHHe U mnpuMeHeHue. CTeapuHOBas U OJEMHOBAas KHUCIOTHI Kak
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IIPEJCTAaBUTENIN BBICIINX KapOOHOBBIX KUCIOT. Mblla KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX
MOIOILIEE JCHCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOAHbBIE KapOOHOBBIX KUCIOT. ['MIponu3 clokXHBIX 3¢upoB. JKuphL.
I'mpponus xupos. [IpuMeHneHue xupoB. buosornaeckas posb KUPOB.

Tema 5.3.
YriaeBoanl

Conep:kanue y4eOHOro Mmarepuasa

VYraeBoasl: cocTaB, Kiaccuukanus yriieBoJoB (MOHO-, IM- W Tonucaxapujsl). [nokoza —
MPOCTEHIINI MOHOCAaXapuJ: OCOOCHHOCTH CTPOCHHUS MOJIEKYJbl, (U3MYECKHEe U XHMHYECKUE
CBOMCTBa TIJIOKO3bl (B3aumojeiictBue ¢ rugapokcugom Meau (II), oxucinenue aMMHauHBIM
pactBopoM okcuza cepedpa (I), BocctanoBieHe, OpOKEHHE TIIFOKO3bI), HAXOKIEHUE B MPUPOJIE,
IIPUMEHEHHUE TJIOKO3bl, OMOJIOrMYecKas poJib B JKM3HEAEATEIbHOCTH OpraHu3Ma 4YellOBEeKa.
®orocunrtes. PpykTo3a Kak H30MEp TITIOKO3bI.

Jucaxapupl: caxapo3a, MaibTo3a. BoccraHaBMBaroe 1 HEBOCCTAHABIUBAIOIINE IUCAaXapU/Ibl.
IMunponus aucaxapunos. HaxoxaeHue B pupoje U NpUMEHEHHE.

[Tonucaxapuapl: Kpaxmas, IJIMKOreH U Uenono3a. CTpoeHne MakKpoMOJEKyJ Kpaxmaa,
TJIMKOTeHA U 1eJUTI0NI03bl. Du3nueckue CBOMCTBA Kpaxmaia U IeJITI0I03bl. XMMHYECKHe CBONCTBA
Kpaxmaja: TUIPOJIM3, KaueCTBEHHAs peaklMs € HOJOM. XUMHUYECKHE CBOMCTBA LEJUIIOJIO3BI:
TUAPONU3, ToidydeHre 3(GupoB eTono3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAaX (BHCKO3a,
alleTaTHBIN MENK).

OK 01
OK 02
OK 04

Tema 5.4.
Pu3uKo-xuMHUYECKHe
CBOliCTBA
KHUCJI0POI0COAePAKALMX
OpPraHu4ecKux
coeIMHeHu

Conep:xxaHue yueOHOro MaTepuaJia

HpaKaneCKne 3aHATHUSA

[Ipaktnyeckas pabora NelO. «HomeHknaTypa  KHMCIOPOAOCOJAEpXAIUX  OPraHMYECKUX
COCUHECHUIY.

TpuBuanpHas U MeXAyHapoJHas HOMEHKJIATypa, XMMHUYECKHE CBOMICTBA, CIIOCOOBI MOTyYEHHS
CHUPTOB U (PEHONIOB, KAPOOHOBBIX KHUCIOT U 3(PUPOB, albAETHA0B U KeTOHOB. COCTaBlieHHE CXEM
peaknuii (B TOM 4YHCJIE€ NO MPEUIOKEHHBIM IIeToYKaM IpeBpallleHHi), XapaKTepH3yIOLUIX
XUMHUYECKHE CBOICTBA KUCIOPOAOCOAEPKATUX OPraHUUYEeCKUX COCTUHEHHH.

[Ipaktuyeckas pabora Nell. «Xumuueckue M (U3MYECKHE CBOMCTBA KHCIOPOAOCOICPMKALIUX
OpPraHUYECKUX COCAUHEHUS.

IIpoBenenue, HaOMOIEHHE U ONUCAaHHE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHUE CIHPTOB,
Ka4eCTBCHHBIC PEaKIUM OJHOATOMHBIX CHHUPTOB (OKkucieHue 3TaHona okcugom wmemu (l1)),
MHOT'0aTOMHBIX CIUPTOB (B3aUMoOeWcTBUE ruuepuHa ¢ ruapokcuoMm meau (1)), anprerunnos
(oKuCIeHHe aMMHAYHbIM pacTBOopoM okcuaa cepebpa(l) wu ruapokcuaom wmemu - (I1),
B3alMO/JIEICTBUE KpaxMala ¢ HOJIOM), U3y4YE€HUE CBOMCTB pacTBOpPa YKCYCHOM KUCIIOTBI.
[IpakTHueckoe nprMeHeHne 3TUJICHIJINKOIIA, TulepuHa, penona. [lpumenenne dpopmanbaeruaa,

OK 01
OK 02
OK 04
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areTanbJAeTHu/1a, YKCYCHOM KUCIIOTHI. PelieHne SKCepuMEeHTAIBHBIX 3a/1a4 110 U3y4eHUI0 (pr3uKo-
XUMHUYECKUX CBOMCTB KHCIOPOIOCOAEPIKAIIMX OPraHUYECKUX COCTMHEHUM.

Pa3znen 6. A3oTocoaepxanye OpranudecKue coeIuHeHus 5
Tema 6.1. Coaeprxanue yueOHOIro MaTepuaJa 5 OK 01
AMHHBI. AMMHBI: METWJIAMUH — MPOCTEUIINA MPEICTABUTEIb aMHUHOB: COCTaB, XMMHUYECKOE CTPOCHHE, OK 02
AMHHOKHCJIOTHI. ¢du3nvecKkre 1 XUMHUYECKHE CBOMCTBA, HAXOXK/IEHUE B IPUPOJIE. OK 04
beakn AMHUHOKHCIIOTBI Kak aM(doTepHble OpraHuyeckue coeAuHeHus. DPU3MUecKue MU XHUMHUYECKHe
CBOMCTBAa AMHUHOKHUCJIOT (Ha IpuUMeEpe TIJuIMHA). buosiornueckoe 3HAUYE€HUE AMHUHOKHUCIOT. 3
IlenTtnabl.
benku xak mpupomHble moiaMMephl. [lepBUYHas, BTOpHYHAS M TPETUYHAS CTPYKTypa OEJKOB.
XUMHUYECKUE CBOICTBA OEIIKOB: TMAPOIIN3, IeHATypallysl, KaueCTBEHHbIE peaKIMi Ha OEJIKH.
IIpakTHyeckue 3aHATHA
IIpakTryeckas padora Nel2. «CBoiicTBa a30TOCOAEPKALIMX OPTAaHUUYECKUX COSTUHEHUI.
duznyeckue 1 XMMUYECKUE CBOMCTBA aMMHOB (PEAKIMH C KUCIOTAaMHU U TOPEHUS) U aMUHOKHUCIIOT 2
(Ha mpumepe rauuuHa). HabmoneHue M omucaHue JAEMOHCTPALIMOHHBIX OINBITOB: JIeHATyparys
OCJIKOB IIPH HArPEBAHUH, [IBETHBIC PEAKIINH OCJIKOB.
Paspnen 7. BeICOKOMOJIEKY /ISIPHBIE COCAUHEHHUSA 6
Tema 7.1. Coaep:xanue y4eOHOIro MaTepHuaJia 4 OK 01
IInacTtmaccesl. IIpakTnyeckue 3aHATHSA 4 OK 02
Kayuyku. Bosiokna [Ipaktnyeckas pabora Nel3. «CuHTe3, aHanM3 M KJIACCU(PUKAIMSA BBICOKOMOJEKYISPHBIX OK 04
COECIMHEHU I IIK
OCHOBHBIE TOHATUS XHMHUU BBICOKOMOJIEKYJISIDHBIX COEAMHEHHWI: MOHOMEp, IOoJIuMep, 11
CTPYKTYpPHOE 3B€HO, CTEIIEHb MOJIMMEPU3ALINH, CPEHAS MOJIEKysipHast Macca. OCHOBHBIE METO/IbI 2.1
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEJMHEHUI — MOIMMEepH3alts U MOJIMKOHIEHCALIUS. 5 3.1
O3HakoMJIeHHE ¢ 00pa3llaMy TNPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMAacC, Kay4yKOB: 4.1
I1acTMacchl (MOJIMATUIIEH, MOJUIPONUIICH, MOJIMBUHWIXJIOPU, MOJUCTUPOIN); HATYpaIbHBIA U 5.1
CUHTETHYECKHE Kayudyku (OyTaJME€HOBBIM, XJIOPOIPEHOBBII M M30NPEHOBBIN); BOJIOKHA
(HaTypanpHBIe (XJIONOK, HIEPCTh, IIENK), HCKYCCTBEHHBIE (ALlETaTHOE BOJIOKHO, BHCKO3a),
CHUHTETHYEeCKHE (KalpOH U JIABCaH).
[Ipaktnyeckas pabora Nel4. «l'eHeTnueckass CBSI3b MEXKIY KJacCaMH  OpPraHMYECKHX
COCIMHEHUI.
Pemienue 1enodek mpeBpalleHUil Ha TeHETUYECKYIO CBSI3b MEXKJY KJaccaMHM OpraHMYeCKHX 2

COCIMHEHUI C COCTaBIIEHHEM HA3BAaHWM OPraHMYECKUX COCAUHEHUN II0 TPUBHAIBHOW I

MC)KHYHapOﬂHOﬁ CHCTEeMaTH4YeCKOM HOMCHKIJIATYypC. Pemenue PaCUYCTHBIX 3a4a4 110 YPaBHCHHAM
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peaKHI/Iﬁ C Y4aCTUEM OPraHuYCCKHUX BCHICCTB.

KourtpoabHas padora 4 |CTpyKTypa U CBOWMCTBA OPraHMYECKHUX BEIECTB (IO paszenam 5-7). 2
IIpodeccnonaIbHO OPMEHTHPOBAHHOE COlepPKaHMe (COIePKAHNE TPUKJIIATHOTO MOTYJIs) 48
Pa3nes 8. Xumusi B ObITY M IPOM3BOACTBEHHOM 1eATEJbHOCTH YeJI0BEKA 12 OK 01
Tema 8.1. Copep:kanue y4eOHOTro MaTepuaa 6 OK 02
Oprannyeckue [IpaBuia SKOJIOTHYECKH 11e51ecO00pa3HOro MOBEACHHUS B OBITY M TPYIOBOW JACATEIBHOCTH B IIEIISAX OK 04
BelLeCTBA B COXPAaHEHHUS CBOETO 3/IOPOBBS M OKpPY)KAIOIIEeW MPUPOTHOM Cpelbl, OMACHOCTh BO3ICHCTBUS Ha OK 07
JKU3HENeATeJIbHOCTH JKUBBIE OPIraHU3Mbl OPraHUYECKUX BEILECTB OTAEIBHBIX KJIacCcOB (YIJIEBOJAOPOJbI, CIIHMPTHI, 1IK
YyeJI0BeKa. (beHobl, XJIOpPOpraHMYeCKUe MPOU3BOJHBIC, aNbICTUAbl W Jp.), IOKa3aTellb MpeleiIbHO 1.2
IIpousBoacTeo u JOIYCTUMOM KOHLIEHTPALlMU U €r0 UCIIOJIb30BaHUE. 2.5
NpHUMEHeHHe buoopranuueckue coeaunHenus. IIpumenenue u Ouosoruueckas pojib yrieBojoB. OKHCIeHHE 4 2.6
OPraHM4YeCKHX BelIeCTB | YIJIEBOJAOB — WCTOYHUK SHEPIMM JKUBBIX OpraHu3moB. OO0sacTé NMPUMEHEHHUS AMHUHOKHUCIIOT. 3.5
B IIPOMBIILICHHOCTH [IpeBparenus GenkoB NuIM B opranusme. buonornyeckue ¢ynkuuu OenkoB. buonornueckue 3.6

¢byHKIMU XKUPOB. PoJb OpraHnYeckoil XUMHUH B PEIICHUH TPOOIeM MUIIEBOH OE30MaCHOCTH.

HyxknenHoBble KHCIIOTHI: cocTaB U cTpoeHue. CTpoeHrne HykiIeoTuaoB. CocTaB HYKIEMHOBBIX

kuciot (JJHK, PHK). Pons HyKJI€MHOBBIX KHCIIOT B )KM3HEEATEIbHOCTH OPTaHU3MOB.

IIpakTnyeckune 3aHATHSA

[Ipaktuueckas pabota Nel5. «IIpom3BOACTBO W NPHUMEHEHHWE OPraHUYeCKUX BEIIECTB B

MIPOMBIIITIEHHOCTH.

[TpousBosacTBO MeraHona, nepepabotka HedTu. ITommdTHIEH Kak KpYNMHOTOHHAXKHBIA MPOIYKT

XUMHUYECKOro rnpousBojacTBa. [Ipumenenue stuiena. [Ipou3BoacTBO M NMpPUMEHEHHE KayyyKa U 2

pe3nHbl. CUHTETHYECKHME M MCKYCCTBEHHBIE BOJIOKHA, MX CTPOEHME, cBoiicTBa. IIpakTmueckoe

UCIOJIb30BaHNE BOJOKOH. CHHTETHYECKHE IUIEHKH: HM30JILUs JUIsl MPOBOJIOB, MEMOpaHBI s

OIIPECHEHMs BOJbI, 3AIIUTHBIC TUIEHKU JAJIS aBTOMOOMJIEH, MIacThIpH, XUPYPrUYECKHE IMOBSI3KH.

HoBble TeXHOIOTMH JalbHENIIEr0 COBEPIIEHCTBOBAHUS TIOJUMEPHBIX MaTEpHaJIOB.
Tema 8.2. Coaepxkanue yueOHOIro MaTepuaJa 6 OK 01
XuMHYeCcKHe Ponpr xumum B oOecreueHWH SKOJOTUYECKOW, IHEPreTUYECKONW W THUIIeBOW 0e30MacHOCTH, OK 02
TeXHOJIOTUH Pa3BUTHM MEJUIMHBI, CO31aHUU HOBBIX MaTepHaIOB (B 3aBUCUMOCTH OT BHUJ1a MPOhecCHOHATbHON OK 04
B IIOBCEIHEBHOM NeSITeIbHOCTH), HOBBIX UCTOYHUKOB SHEPIUH (aJbTepHATUBHbIE UCTOYHUKU 3Heprun). [lonstue o OK 07
U NPO(eCCHOHAJBLHOM |HAyYHBIX METOJaX IO3HAaHUS BELIECTB M XUMHuYeckuX peakuuil. [IpencraBnenus o0 oOmumx 9 IIK
AesITeJIbHOCTH HAay4YHBIX MPUHIUIAX TPOMBIIUIEHHOTO TMOJIY4YeHHs] Ba)KHEHIIMX BellecTB (Ha MpuMepax 1.2
YyeJIoBeKa IIPOU3BOJICTBA aMMHAKa, CEPHON KHCIIOTHI, METAHOJIA). 2.5

YenoBek B MHUpE BEIECTB, MAaTEPUAIIOB U XMMHUYECKUX pPEaKLIUN: XUMHUS U 30POBBE YEIIOBEKA: 2.6

npaBuiga 0€30MacCHOr0 MCIOJB30BaHMS JICKAPCTBEHHBIX MPENaparoB, OBITOBOM XHMMHU B 3.5
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IIOBCEJJHEBHOM KM3HU. BbITOBas XMMU4ecKas rpaMOTHOCTb 3.6

IIpakTHyecKue 3aHATHSA

[IpakTnueckas padota Nel6. «lIpuMeHEHHE XUMHUYECKHX BEIIECTB W TEXHOJOTHHA C YYETOM

Oymymiei mpoecCHOHATBHON ACSITETEHOCTI.

Pemenne kelic-3ajau MO TeMaM: MHILEBbIE MPOAYKTbl, OCHOBBI PAIlMOHAJILHOIO MHTAHUSA,

BAOXHEUIIME  CTPOMTEIbHBIE M  KOHCTPYKIIMOHHBIE  MaTepHajbl, CEIbCKOXO3SHCTBEHHOE

MIPOM3BOJICTBO, KpAacKu, CTEKJIO, KepaMuKa, MaTephalibl IJisi 3JCKTPOHHMKH, HaHOMaTepHalbl, 4

TEeKCTHJIbHBIC BOJIOKHA, HWCTOYHUKM DHEPIUH, OPraHMYECKHE W MHUHEpaIbHBIE yI0OpeHus,

JIEKapCTBEHHbIE U KOCMETUUYECKUE Mpenaparhl, ObITOBAs] XUMHUsI, MaTepUalbl U3 UCKYCCTBEHHBIX U

CHHTETHYECKUX BOJIOKOH.

3amura: [lpesacraBieHue pe3yiabTaTOB pelIeHHs Kelc-3a1ad B ¢GopMe MHUHM-JOKJIaJAa

(torryckaeTtcst CTIONb30BaHUE rpa)UIeCKUX M MPE3CHTAIIMOHHBIX MAaTEPHAJIOB).
Paznen 9. UccienoBanue 1 XuMUYeCKUil aHAJIN3 00beKTOB OHoC(hepbl U TeXHOC(hePbI 36
Pa3nen 9.1. UcciienoBanne 1 XuMuUYecKuii aHaJIN3 00beKTOB Onocdepbl
Tema 9.1.1. Coaep:xanue y4eOHOro MaTepHuaJia 8 OK 01
OcuoBel 1adopaTopHoii | JlaGopaTopHble 3aHATHS IIK
NPaKTHKHA B JIaGoparopnas padota Ne9.1.1 «OcHOBBHI 1aOOPATOPHON TPAKTUKI. 11
npogeccHoOHAIbHBIX JlabopatopHass mocyna M XHUMHUYecKHe peakTuBbl. OCHOBHBIE Ja0OpaTOpHBIE ONEpPALUH. 2
J1a0opaTopHusixX JIabopatopHoe oOopynoBaHue. TexHuka O€30macHOCTH M TIpaBuja paboThl (IOBEACHMS) B

71a00paTOPHUH.

IIpakTHyeckue 3aHATHA

[Tpaktnyeckas pabota Nel7.1.1 «OkcnepuMeHTalbHas XMMUS: pacueThl, aHaIU3 JaHHbIX WU

MIPEJICTaBIICHUE PE3YIIbTATOBY.

BeinonHeHue TUMOBBIX PAcYEeTOB MO TEMAaTHKE SKCIIEPUMEHTa (BBIXOJ MPOAYKTa peaklMu, Macca 6

HaBeckd, 00beM pactBoputensi). OOpaboTka MaHHBIX, aHAJU3 M OLEHKAa WX JIOCTOBEPHOCTU

(BBIYMCIIEHUE CPEIHEr0 3HAUEHUs SKCIEPUMEHTAIbHBIX JaHHBIX, MOTpelHocTH). [IpencraBienue

pe3yiabTaTOB »JKCIEpUMEHTa B pa3inudyHod ¢opme (Tabnmuna, rpaduk, OTYET, JOKIAT,

MIPE3CHTALINS).
Tema 9.1.2. Conep:kaHue y4eOHOTro MaTepuaa 6 OK 01
Xumunueckuii ananus  |Knaccudukamus npo6 BOAbI 10 BUY U HA3HAYSHUIO, UCXO/I U3 €€ XMMUYECKOTI'0 COCTaBA. OK 02
npod BOAbI OpranonenTuyeckue cBOKWCTBA (3amax, Mpo3pavyHOCTb, IBETHOCTh, MYTHOCTb) BOABl. KHCIOTHOCTD OK 07

U 1eIoyHOCTh Bojbl. pH cpeasl n Meronsl ee ompezeneHus. KecTKOCTh BOABI U METOIBI €€ 2 IIK

onpeaeneHuss. CylHOCTh METO/Ia TUTPOBAHUS. 2.1

Busl xKecTKocTH BOABI (BpeMEHHas U MOCTOsIHHAS). JKecTKOCTh BOJIbI KaK MPUYMHA BBINAJCHUS 2.2
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0CaJIKOB WJIM 00pa30BaHUS COJICOTIONKEHHH, UMEIOLINX MECTO B OBITY U Ha IIPOU3BOJICTBE.

CocTtaB cojeil, BBI3BIBAIOLIUX JKECTKOCTb BOJbl. XHUMHYECKHE IPOLIECCHI, YCTPAHSIOIINE
JKECTKOCTh  BOJbl. YPaBHEHHMS XHMMHYECKUX pEaKUui, WUIIOCTPUPYIOIIUX  IPOILECCHI,
MIPOUCXOJIAIINE TPH YCTPAHEHUH KECTKOCTH. Y CTpaHEHHE BPEMEHHOW JKECTKOCTH OBITOBBIMH U
XuMHUecKUMHU criocobamu. CriocoObl yCTpaHEHUS! TOCTOSIHHON )KECTKOCTH.

HpaRTn'{ecmle 3AHATHSA

[IpakTrueckas padota Nel7.1.2 «KoHmeHTpamusi pacCTBOPOBY.

CriocoObl BBIpaKE€HUSI KOHLEHTPALMU pPAaCTBOPOB: MaccoBasl J10JI1 PAacTBOPEHHOI'O BEILECTBA,
MOJIIpHAsl U MOJIsUTbHAs KOHLIEHTpauuu. TUTp pacTBopa. Perenue npakTuko-opHeHTUPOBAHHBIX
TEOPETHYECKUX 3aJaHUN Ha pacueT KOHILEHTPAIMW 3arps3HSIONMX BEIIECTB U MX CPABHEHHE C
npenenabHo gonyctuMbiMu KoHneHTparusamu (I1T1K).

JlabGopaTopHble 3aHATHUS

JIaboparopHas pabota Ne9.1.2 «MccnenoBaHue XUMUYECKOTO COCTaBa MpoO BOABI».
JIaboparopHast paboTa Ha BEIOOD:

1. Jlaboparopuas pabora Ne9.1.2.1 «OuncTka BOAbI OT 3arps3HeHUi». Vcrnoiap3oBaHuE METOOB
GUIBTPOBAHUS U aJCOPOIMH I OTACICHUS 3arpsA3HEHUN B MCCIeAyeMoi mpobe Boabl. Beioop
METOJIa OYMCTKH B 3aBUCHUMOCTH OT BuJa 3arpsiHeHusi. CpaBHeHUe 3((HEKTUBHOCTH Pa3IHMUHBIX
METOJI0OB OYMCTKH BOJIbI B Pa3HBIX YCIOBUX (B 1a0OpaTOpUH, B IOMAIIHUX U [TOJIEBBIX YCIOBUSX).
2. Jlabopatopnas pabota Ne9.1.2.2 «Omnpenenenue pH Boasl u ee kucinoTHocTH». OnpeneneHue
pH cpenpl ¢ mnomomplo yHUBEpPCAJIbHOTO HWHAMKaTopa. lcmonp3oBaHue TUTpOBaHUS AJs
ornpeJneneHuss KuciaoTHocTH. Ormpenenenue oOmeNH KHCIOTHOCTH BOJBI, pacyeT CBOOOJHOM
kucnoTHocTH. Omnpenenenue obmeld M cBoOOgHOW 1menoyHocTu. CocTaBieHHE ypaBHEHUN
peakiuii, MpOTEeKAIoIUX TMpPH ONpPENeNeHUH KHCIOTHOCTH/ IMIEJTOYHOCTH TMpoO  BOJBL
YcTaHoBieHHEe CHOCOOOB MCMOJIb30BAaHUS HCCIEJOBAaHHBIX MPOO BOABI B JKU3HEAEATEIBHOCTU
4eJI0BEKA, HA OCHOBE MOJIyYEHHBIX JAaHHBIX O COCTaBE.

3. JlabopaTtopHas pabota Ne9.1.2.3 «Onpenenenne KECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUS.
CrniocoObl ycTpaHEHHUsI BCEX BHJIOB JKECTKOCTH B 3aBHCHMOCTH OT COCTaBa COJIEH >KECTKOCTH.
Pemenue skcniepuMeHTaIbHOM 3a/1a4d HA BBISIBICHUE BPEMEHHOM M TOCTOSTHHOM KECTKOCTH BO/IBI.
OneHka BEpOsTHOCTH YCTPAHEHHS BCEX BUJIOB JKECTKOCTH B JOMAIIHUX YCJIOBUSX.

2.3

Tema 9.1.3.

XUMHYECKUI KOHTPOJIb

Ka4yecTBa
INUTAHUA

NPOAYKTOB

Conep:kaHue y4eOHOTro MaTepuaa

KauecTBeHHBII XUMHYECKHI COCTaB MPOJAYKTOB MUTaHUs. BemiectBa, Qanbcuduuupyromnme
MPOAYKTHI TWTAHWs, ¥ BEIIECTBA, 3arps3HAIOMNE TNPOAYKTH mnHuTaHusA. OmnpeseneHne
3arpsi3HSIONIMX XMMHMUYECKMX BEIIECTB B MPOAYKTaxX IMHUTAHMS, OIPEACIICHUE BEIIECTB, HE
3asBJICHHBIX B COCTABE MPOJIYKTOB MMUTAHMUSI.

OK 01

OK 02

OK 07
IIK
11
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IIpakTnyeckune 3aHATHS

[Mpaktuueckass pabora Nel7.1.3 «Opranmueckue ¥ HEOPraHWYECKUE BEIECTBA, BXOIAIINE B
COCTaB MPOJYKTOB MTUTAHUS».

Omnpenenenue cocraBa OJIOJ Ha COAEpP)KAaHUE MaKpO M MHKpPO3JIEMEHTOB. V3ydyeHue
MpeJIOKEHHBIX MpernoAaBaresaeM OJI0]1 Ha MpeIMeT XMMHYECKOI0 COCTaBa, OMpeeleHue oyel
OT CYyTOYHOH HOPMBI MAaKpO U MUKPOIJIEMEHTOB B YKa3aHHOM OJIrOIC.

Pemennie npakTHKO-OpUEHTUPOBAHHBIX 3a/1a4 110 KyJWHAPHON TeMAaTHKE Pa3IMYHbIX TUIIOB.

JlabopaTopHble 3aHATHS

JlaGopaTtopHas padota Ne9.1.3 «MccneqoBaHne XMMHUYECKOTO COCTaBa MPOIYKTOB MTUTAHUS.
JlaboparopHast paboTa Ha BEIOOD:

1. JlaGoparopnas pabota Ne9.1.3.1 «OOHapyxeHHE HUTPATOB B MPOAYKTaX MUTAHUI.
HccnenoBanne MaTepuagoB IOJYKOJIWYECTBEHHBIM METOJOM OIpEAENEHUs HUTPAaTOB C
UCIOJIb30BaHUEM Au(eHmIaMruHa (KOPHEIUIObl OBOILEH, JIUCThS U KOYEPBDKKA KaIlyCThl, TIO/bI
GpyKTOB). AHAJIN3 YPOBHS 3arpsi3HEHUS] HUTPATaMU 110 UHTCHCHBHOCTH OKPAITUBAHUS MTPOTYKTOB
peaxiuu.

2. Jlabopatopnas pabota Ne9.1.3.2 «MccnenoBanue NpoyKTOB MUTAHUS HA HATMYNE YTIIEBOIOBY.
HccnenoBanne MONOYHBIX MPOIYKTOB Ha Hanmuuue kKpaxmana. lccrnenoBanue MpoOayKTOB Ha
HaJIMYHE TITFOKO3BI.

2.1
3.1
4.1
5.1

Tema 9.1.4.
XUMHYECKHUI aHAJIN3
npood Mo4BkI

Coaep:xaHue y4eOHOro MaTepuaJia

Knaccupukanus mnoyB mo BHAY U HA3HAUYEHHUIO, MCXOAS U3 XHUMHUYECKOTO COCTaBa.
Wnentudukanuss npoObl MOYBBI MO €€ XMMHUYECKOMY COCTaBy, OINMCAaHUE BO3MOYKHOCTEH ee
npuMeHeHus. TpeboBaHus K KaueCTBY MOYBBI Pa3IMYHOr0 Ha3HaueHus. Onucanue ocodbeHHocTel
UCIOJb30BAHUS TOYB B 3aBUCUMOCTH OT THIIOB, CIIOCOOBI YIy4IlIeHHs KadecTBa IOYB B
3aBUCUMOCTH OT Ha3HA4YCHMS.

OO6nacTu MCHOIB30BAHUS OPraHUYECKUX YJOOpEHUI B 3aBUCUMOCTH OT KadeCTBEHHOI'O COCTaBa.
Onucanue OpraHu4ecKuX yl0OpeHUi U UX NMPUMEHEHHE B 3aBUCMMOCTH OT COCTaBa IOYBBI U €€
Pa3HOBUIHOCTH.

IIpakTuyeckue 3aHsATHSA

[Ipaktnueckass pabora Nel7.1.4. «CocraB, Ha3HayeHHME W TNPUMEHEHHE MHUHEPaIbHBIX
yI100peHuit».

Ob6nacty Ha3HaueHUs (IPUMEHEHMs) MOYBBL, MCXOMAS W3 KaYeCTBEHHOI'O M KOJMYECTBEHHOTO
cocraBa. AHanu3 HOPMAaTHUBHOW JOKyMEHTalMHM. Pojib HEOPraHMYeCKHX BEIIECTB B KadyeCTBE
MUHEPAJIbHBIX yaoOpeHui, ynydmuteneid mouBbl. CocTaB MUHEPANbHBIX yIOOpEeHHH M HX
IIPUMEHEHUE B 3aBUCHUMOCTM OT COCTaBa IOYBBI M €€ pPa3HOBUIHOCTU. B3anMocCBs3b cocTaBa

OK 01

OK 02

OK 07
IIK
11
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y,[[O6p€HI/II71 W UX BIMSHUS Ha BereTaTUBHBIC CBOMCTBA U IIJIOAOHOIICHUE paCTeHHﬁ.

JlabopaTopHble 3aHATHS

JlaGopaTtopHnas padora Ne9.1.4 «MccnenoBaHue XMMHUYECKOTO COCTaBa MpOO MOYBBD».
JIaboparopHast paboTa Ha BEIOOD:

1. JlaGoparopnas pabora Ne9.1.4.1 «OOHapyxeHHWE HEOPraHMYECKHX IPUMECEeH B IPoOax».
[TpuroTtoBnenue mpoObI MOYBBI JUISI MCCICIOBAHUS KHUCIOTHOCTH/IEIOYHOCTH, HEOPTaHUIECKIX
3arpsizHeHuil. OOHapyXeHHe XJIOpHI- U CyIbhaT-HOHOB B Ipode nmouBsl. CocTaBlIeHUE YpaBHEHUN

peakuuii ooHapyxenus. CpaBHEHUE TOTYYCHHBIX MOKa3aTellell C HOPMATHBHBIMU (CTIPABOYHBIMH ) 2
3HAYEHUSIMHU.
2. JIabopartopHas pabora Ne9.1.4.2 «Onpenenenne pH BOIHOM BBITSKKHU MOYBBI, €€ KUCIOTHOCTH
U menoYHocTu». MccnenoBanue BOIHBIX BBITSXKEK OOPas3I[OB MOTOBBIX MOYBEHHBIX cMeceil (ass
pasHbIX TUNOB pacteHuit). Onpenenenne pH moYBBI ¢ MCHOJIB30BaHWEM HHIUKATOPOB. OleHKa
TUIIOB MOYB B MPEACTaBICHHBIX 00pa3iax (CUIbHOKHCIAs, KUCHas, ClabOKHUCclas, HeUTpanbHas,
1IeJI0YHAas).
Tema 9.1.5. Coaep:xanue y4eOHOIro MaTepHuaJia 10 OK 01
HccnenoBanue Y4eOHO-HCCIe10BaTeNbCKH MTPOSKT B 00JacTH UCCIenoBaHus 00beKTOB Ouocdepsl. O630p Tem OK 02
00beKTOB OMochepsbl y4eOHO-UCCIIeIOBATENILCKUX IPOEKTOB. AJNTOPUTM  BBINOJHEHUA mpoekTa. OmnpeneneHue 2 OK 04
npoOJemMbl uccienoBaHuss. MeTopl MOKNCKa, aHanM3a U 00paboTKu MH(OPMAIMK O MPOEKTE B OK 07
pPa3TUYHBIX UCTOYHUKAX. IIK
IIpakTnyeckue 3aHATHSA 11
[Ipaktuueckass pabora Nel7.1.5. «MccnegoBanue 0OOBEKTOB Ouocdepbl ¢  ydeTOM 2.8
podeCCHOHATBLHON HAPABIEHHOCTH. 3.6
O6ocHOBaHHE aKTyaJbHOCTH BBIOpaHHOU TeMmbl. BrlsiBneHHe mpobieMsl uccienaoBanus. Bwidop 4 4.5
00BEKTOB M METOAOB HccienoBanus. [locraHoBka meneld M 3amad uccienoBanus. OnpeneneHue
poAyKTa uccienoBanus. OnpeaeseHue TarnoB U COCTaBIECHUE MJIaHa UCCIIET0BaHMS.
3ammra mnpoexkta: I[IpencraBneHne pe3yabTaTOB BBHIMOJHEHUS Y4eOHO-MCCIIET0BATEIBCKUX
IIPOEKTOB (BBICTYIUIEHUE C IPE3CHTAINEN).
JlabopaTopHble 3aHATHSA
JlabopatopHas pabGota Ne9.1.5 «MccnenoBaHue mpemIOKEHHOTO O00BEKTa Ha KHCIOTHOCTD,
IEIOYHOCTh, XUMHUYECKHI COCTaB (3arpsi3HUTENN, MAKPO- M MUKPOAJIEMEHTBI)». 4
O6paboTka pe3ynbTaroB HccienoBanus. OreHka KadyecTBa UCCIEAYeMOTo OOBEKTa, MCXOsl W3
pe3yJIbTaTOB XUMHUECKOTO aHAIIN3a.
IIpomexyTouHas aTTecTalMsA N0 JUCHHUILINHE (IK3aMEH) 4
Bcero 144
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3. YCJIOBUSI PEAJIM3ALIUY TIPOTPAMMBI OBIIIEOBPA30BATEJILHOI
TACIATITAHBI

3.1. Tpe6oBaHUS K MUHUMAJILHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneyeHHIo

st peanmu3anuil  IPOTPaMMBbl  AMCHUIUIMHBL JIOJDKHBI OBITH TPEIYCMOTPEHBI  CIIEAYIOIINE
CIeIMAlIbHBIC IOMENICHUS: YUeOHBIH KaOMHET XUMUH H/WIN y4eOHON XUMUYIECKOM Tab0opaTopuu.

Db deKkTHBHOCTh TpErnoAaBaHusl 00IE00pa30BaATEILHON JAUCIHUILTUHBI «XHMHUS» 3aBHCUT OT
HAIMYUS ~ COOTBETCTBYIOIIETO  MAaTEpPHAbHO-TEXHUYECKOTO  OCHANIEHUS. IJTO  OOBICHIETCA
0COOCHHOCTSIMH JTUCIHMIUTHHBI, B TICPBYIO OYepe/lb, €€ SKCIIEPHUMEHTAILHBIM XapaKTePOM, IUPOKUM
CIIEKTPOM TPUMEHEHUS] U MPAKTHUYECKOW 3HAYMMOCTHI0. PekoMeH yeMoe MaTepuabHO-TEXHUYECKOE
o0ecrieyeHre KaOMHETa XUMHUH U XUMUYECKOH JTAOOpaTOPHH BKIIIOYACT: CHECIHATH3HPOBAHHYIO MEOEITh
U CHUCTEMBI XpaHEHHSI, TEXHUYECKHUE U DJICKTPOHHBIE CPEACTBA O0YUCHHUS, IEMOHCTPAIIMOHHBIE Y4eOHO-
HarJSIIHBIC TIOCOOHSI, IEMOHCTPAIMOHHOE 000pYI0BaHHE U TIPUOOPHI, JTA00PATOPHO-TEXHOJIOTHUECKOE
o0opyoBaHue, 1abopaTOPHYIO XUMUYECKYIO TIOCYly, MOAeIn (00hEeMHBIC U TUIOCKKE), HATypaIbHbIC
00BEKTHI (KOJIEKIIMH, XUMUYECKUE PEaKTUBBI), 000pyI0BaHKEe Ta00PAHTCKOM.

OpueHTHPOBOYHBII NepeYyeHb 000PY10BaHHMSA KA0OMHETa XMMHH M XMMHYECKOii JJabopaTopun

CnenuaJn3upoBaHHas MmedesIb U CUCTeMbl XPaHEHUS

1 | Cron naGopaTopHbId AEMOHCTPALMOHHBIN (C 3alUTHBIM, XUMOCTOMKHM U TEPMOCTOMKHUM
MOKPBITUEM, PAKOBUHOW, IOJBOJAKOW M OTBEICHHEM BOJIbI, CAHTECXHUKOM, DIICKTPHUCCKUMH
pO3eTKaMH, aBTOMAaTaMU aBapUUHOTO OTKIIFOUCHUS TOKA)

2 | Cron naGopaTOpHBI EMOHCTPAIIMOHHBIM C HAACTPOMKOW (C 3alIUTHBIM, XUMOCTOHKUM U
TEPMOCTOUKUM MTOKPBITHEM )

3 | Cton ydyeHndeckuil 1abOpaTOPHBINA, PErylupyeMblii IO BBICOTE (C 3AIUUTHBIM, XUMOCTOUKUM U
TEPMOCTOMKUM TIOKPBITUEM, DPAKOBUHOM, OOPTHKOM II0 HApYXKHOMY Kparo, IOJBOAKOW U
OTBEJICHMEM BOJbl, M CAHTEXHUKOW)/CTON YYEHUUECKHMH, pEryIMpyeMblii 10 BBICOTE
(mpuobpeTaeTcst TOABKO MPU HATMYHUK CIEIHAIBHOTO JIA0OPAaTOPHOTO OCTPOBHOTO CTOJA) (1O
KOIUYECma8y 00y4aouuxcsl)

4 | Ctyn yueHUUECKUH (no Koauvecmay o0yuarnuuxcs)

a1

Orserymurenb

(op}

JHocka knaccHasi/PenbcoBas cucreMa ¢ KIACCHOM M MHTEPAKTMBHOM JOCKOW (IIporpamMMHOE
oOecrnieueHre, MPOEKTOp, KPEIUIEHUs B KOMIUIEKTE)/MHTEPAaKTUBHOM MaHENblo (MporpamMmHOE
o0ecreyeHne B KOMILJICKTE)

CTo ¢ simmKaMu JUIsl XpaHEHUs/TyMOOU (pabouee mecmo npenodasameisi)

-
8 | Kpecno oduchoe (pabouee mecmo npenooasameris)
9 | Jlocka mpobkoBasi/Jlocka MarHUTHO-MapKepHast

10 | Cucrema (ycTpoicTBO) /Uil 3aTEMHEHUSI OKOH

11 | [lIkad BHITSKHON MaHOPAMHBIN

12 | lllkad mis xpaHeHus y4eOHBIX TOCOOMIA

13 | AnTeuka yHuBepcaibHas JJIsl OKa3aHUs IepBOM MEIUIIMHCKONW TOMOIIN

Texuuueckue cpeacrsa

1 | MHoroyHKIIMOHAJIEHOE YCTPONCTBO/IPUHTED

2 | laTepakTUBHBIA MPOrPaMMHO-AIMIAPATHRIA  KOMIICKC MOOWJIBHBIA WM CTAIMOHAPHBIN
(mporpammHOe obecriedeHne, MPOEKTOp, KperuieHne B KomiuiekTe)/PenbcoBas cucrema c
KJIACCHOW W WHTEPAKTUBHOM JOCKOW (TporpamMmHOe oOecreueHue, MPOEKTOp, KPETUICHHE B
KOMIUIEKTE )/ MHTEPAKTUBHOM MaHeNbi0 (MPOrpaMMHOE 00eCTieueHrE B KOMILIEKTE)

3 | IlepcoHasibHBI ~ KOMIBIOTEp €  NepU(epueil/HoyTOyK  (JMIEH3HMOHHOE  IMPOrpaMMHOE
oOecrnieueHre, o0pa3oBaTENbHbI KOHTEHT M CHCTEMa 3alllUThl OT BPEIOHOCHOM HH(popmanuu,
nporpaMMHoe o0ecrieueHue Jis UQPpoBoi 1aOOPaTOPHH, C BO3MOKHOCTHIO OHJIAITH-0Mpoca)

JJIeKTPOHHBIE CPeICTBA 00yYeHUsI

1 | DnexTponHslie cpenctBa ooyuenus/MurepakTrBHbIe Mocoous/OHIaliH-KypCH (1o pazdenam
pabouell npoecpammol)




JleMoHCTPauMOHHBIE Y4eOHO-HATJISAIHbIE TOCOOMSI

1 | CnoBapu, cipaBOYHUKH, SHIUKIONEAUS (10 XUMUUECKUM HAYKAM)

2 | KoMIuieKT nopTpeToB BEIUKUX XUMHUKOB

3 | [TocoOus HArISLIHON SKCHO3ULIAU

4 | Ilepuoguueckas cuctema xumuueckux ainemenToB .M. MenneneeBa

CrnenuaJn3upoBaHHasi MeOeslb U CHCTEMbl XPaHEHHsl JJI1 XUMHYECKOii JJabopaTopun

1 | JlabopaTopHbIii OCTPOBHOM CTON (ABYXCTOPDOHHUM, C 3alIUTHBIM, XHUMOCTOMKUM U
TEPMOCTOMKUM HOKpBITUEM, HAJCTONbEM, C IOACBETKONH U 3JIEKTPHUECKUMH pPO3ETKaMH,
MOIBOJIKOM M OTBEJICHUEM BOJIbl, U CAHTEXHUKOMN)

2 | Ctyn mabopaTopHBIii, peryJIupyeMbIi 110 BBICOTE

3 | Cron mabopaTOpHBIM JAEMOHCTPAMOHHBIA (C 3alIUTHBIM, XUMOCTOMKUM W TEPMOCTOHKHM
HOKPBITHEM, PAKOBUHOW, MOABOAKOW M OTBEIEHHEM BOJIbl, CAHTEXHUKOM, 3JIEKTPUUYECKHUMHU
PO3ETKaMH, aBTOMAaTaMH aBapUIHOTO OTKJIIOUCHHS TOKA)

4 | Cron nabopaToOpHBIN JIEMOHCTPAIMOHHBIN C HAJICTPOMKON (C 3alUTHBIM, XHUMOCTOWKHM H
TEPMOCTOMKHUM MTOKPHITHEM )

5 | Cton ¢ smuKaMu 171t XpaHeHust/ TyMOoi

6 | Kpecmo oducHoe

7 | Oraerymurenb

JleMOHCTpPalMOHHOE 000PYI0BaHME U MPUOOPHI I KAa0MHeTAa U J1adopaTopum

1 | Becsi anekrponnsie ¢ USB-nepexogankom

2 | CToauk MOoaBEMHBIN

3 | Hentpudyra nemoHcrpaimiontas

4 | llltaTuB NEMOHCTPAIIMOHHBIN

5 | Anmapar a5 npoBeJieHHs] XMMUYECKHX PeakLuil

6 | Ammapar Kunma

7 | DBnuomerp

8 | I'openka yHuBepcaibHas

9 | IIpubop Ans WILUTFOCTPALIMHU 3aBUCHMOCTH CKOPOCTH XUMHUECKUX PEAKINN OT YCIOBHMA
OKpY’Karolien cpeibl

10 | Habop juts 25eKTpoIin3a IeMOHCTPAIIHOHHBIH

11 | [TpuGop /17151 ONBITOB MO XMMHUU C FNEKTPHUECKUM TOKOM (J1aOOpaTOPHBIN)

12 | IlpuGop 1715t OKMCIIEHUS CIIMPTa HAJl METHBIM KaTaJIM3aTOPOM

13 | [IpuGop st mosTyyeHMsl raJIoN10aJIKAHOB J€MOHCTPALMOHHBIH

14 | IlpuGop nns nosydeHUs! paCTBOPUMBIX BEHIECTB B TBEPJIOM BUJIE

15 | YcranoBka i GpuiabTpoBaHUs 0] BAKYYMOM

16 | [TpuGop 1715t onpeaeneHns cocTaBa BO3Iyxa

17 | 'azoanann3aTop KMCIOPO1a U TOKCUUHBIX I'a30B ¢ NU(POBON MHAMKAIMEN TOKa3aTenen

18 | [Tpubop as1st MIUTIOCTPALIMH 3aKOHA COXPAHEHHUsI MacChl BEIIECTB

19 | VcraHoBKa JyIs TIEPETOHKY BEIICCTB

20 | bapometp-anepou

21 | Habop myist n3ydeHust BOTOPOAHOM SHEPTeTUKA

22 | pH-MeTpbI (Oononnumenvroe eapuamusrnoe 0bopyoosarie)

JlabopaTopHo-TexHOJI0rHYecKOe 000pyA0BaAHME 1JIsl KA0MHeTa U JIa0opaTopun

1 | IlpuGop ans mosyyeHUs TajJouI0AIKaHOB U CIOKHBIX 23(UPOB J1a00paTOPHBIH

2 | Konbonarpesareinpb

3 | DnekTporumTKa

4 | bans koMOMHUpOBaHHas JabopaTopHas

5 | Bechl u1s chimydnx MaTepuaioB

6 | [Ipubop ans moxydeHus razoB

7 | CnupToBka gabopaTopHas

8 | MarauTtHas Menanka

9 | Mukpockon nupoBoii ¢ pyKOBOJCTBOM I10JIb30BATEIIsl M TOCOOMEM IS YUaITUXCsl




10 | HaGop jy1st YUCTKU ONITUKHU

11 | Habop nocy bl /Ui peakTHBOB

12 | HaGop mocyibl ¥ MPpUHAICKHOCTEH JIJIs1 paOOThI ¢ MaJIbIMH KOJIMUYECTBAMH BEIICCTB

13 | HaGop npuHayies)kHOCTEH /ISl MOHTa)Ka MTPOCTEUITNX TPHUOOPOB 110 XMMUHU

14 | HaGop mocypl U MPUHAJICKHOCTEH U3 TponwieHa (MUKpoxadbopaTopus)

JlaboparopHasi XumMHUecKas mocy/aa Jisi KabnuHera u JadopaTopuu

KommiekT ko6 JeMOHCTpaMOHHBIX

Habop npo6ok pe3nHOBBIX

Ilepexon CTEKIISTHHBIN

[TpoOupka Bropua

[Tpobupka nByXKOJIEHHAs

CoenmMHnTENb CTEKIITHHBIN

3a)kuM BUHTOBOM

3axxum Mopa

OO NOOTBIW|IN| -

[ImaHTr CHINKOHOBBIN

[EEN
o

KoMIieKT cTeKIsTHHON IOCyJIbl HA IJ_UII/I(i)aX ,ZLCMOHCTpaI_II/IOHHHﬁ

[EEY
[EEN

Jlo3upyroriee ycTpoicTBO (MEXaHUYECKOE)

[EEN
N

KowmrmiekT n3nenwmii u3 kepamuk, Gapdopa u dasaca
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Mopaenu (00beMHBbIE M IIOCKHE), HATYPAJIbHbIe 00beKThI (KOJUIEKIMH, XMMUYeCKHEe PeaAKTUBBI)
AJisi KaOMHeTa H JladopaTopun

1 | KoMmiekT Mojeneil KpUCTALTHYECKUX PEIIeTOK

2 | Mopnenb Moniekyibl 6eKa




Habop 11s1 MofenupoBaHusi CTpPOEHUS HEOPraHUYECKUX BEIIECTB

Habop nns MmogenupoBaHusi CTPOEHUS OPraHUYECKUX BEIIECTB

Habop 1151 MojiennupoBaHusi CTPOEHUS aTOMOB U MOJIEKYJT

Ha6op JJIs1 MOACTIMPOBAHUA SJICKTPOHHOI'O CTPOCHM S aTOMOB

KommiiekT komieknu
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KommuiekT epieid uist MbIThsl JaOOpaTOPHON TOCY b

3.2. UnpopMmannoHHoe obecrniedeHne peajnu3alui NPOrpaMmMbl

Jis  peanu3ani  TPOTPaMMBbl  JTUCHUIUIUHBI  OMOIMOTeUHBId  (oHA  0Opa3zoBaTeIbHOMN
opraHu3alr JOJUKCH UMCTh IIEYAaTHBIC I/I/ HJIN DJICKTPOHHBIC y‘-Ie6HI/IKI/I u p3.3pa6OTaHHI)IC B KOMIIJICKTEC
C HUMH YydeOHble TocoOWs (TpU HANUYMM), JOMYIICHHbIE K WCIOIb30BAHUIO TMPHU pealu3aluu
00pa3oBaTeNbHBIX MPOTpaMM CpeaHEero MnpodecCHOHATBLHOTO 00pa30BaHUs, peaTH3yeMbIX Ha 0Oasze

OCHOBHOTI'0O 00111er0 00pa3oBaHusl.

OCHOBHBIC HCTOYHHUKHU:

1. Xumusa. bazoseiii ypoenb. Yueonuk s CIIO, Pymsutuc [I'.E., ®empaman @I,

AO «M3narensctBo «IIpocsemenue» 2025.

https://e.lanbook.com/search?query=Xumun%20:%206a30B5111%20ypOoBeHb.



4. KOHTPOJIb 1 OHEHKA PE3YJ/JIbTATOB OCBOEHUSI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

Kontposb 1 onieHka pe3ysabTaToB OCBOCHHsS 00I1€00pa30BaTEeIbHON AUCIIUILIMHBI
pacKpbIBalOTCA Yepe3 TUCIUIUIMHAPHBIC Pe3y/bTaThl, HANPaBJICHHbIE Ha (hOpMHUpOBaHUE OOIIUX U
po(ecCHOHALHBIX KOMIIETCHIIUN IO pa3JieliaM U TeMaM COJIep KaHus yIeOHOro MaTepuaa.

Oomasi/npodeccuoHanbHast Paznen/Tema Tun oueHoYHbIX
KOMIIeTeHIHs MeponpusTHii
OK 01. Tema 1.1-1.7
Br16upath criocoObI pernieHus Tema 2.1-2.3
3a/1a4 npoQeccCHOHATBHON Tewma 3.1
JIEATEIIbHOCTH TPUMEHUTEIBHO K Tema 4.1
Pa3JIMYHBIM KOHTEKCTaM. Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1, 8.2
Tema 9.1.1-9.15/9.2.1-9.25 | lecruposarne
OK 02. Tema 1.2 YCTHELH onpoc
Hcnonp30BaTh COBpEMEHHBIE Tema 1.4-1.7 EelgeHHe PACHUCTHBIX 3a1at
CpE/ICTBA MOKUCKA, aHAJIN3A U Tema 2.1,2.2 a0JIONICHAC 32 X0ZI0M
MHTEpIIpETaluy HH(OpMaLnu, U Tema 4.1, 4.2 BBITIOTHEHUA PAKTHKO™
uHpopmarmonHbie TexHoyoruu ast | Tema 5.2-5.4 OPHCHTHPOBAHHDIX 3a/IaHHIH
BBITIOJTHEHHS 3a]1a4 Tema 6.1 Tpencrapnenue pesyibTaTos
npodeccuoHanpHOM aesiTensHocTH. | Tema 7.1 NpaKTHACCKUX 1
Tema 8.1, 8.2 71a00paTOPHBIX pabOT
Tema 9.1.2-9.1.5/9.2.2-9.25 | IPOBEICHHE Xinnirieckoro
OK 04. Tema 1.7 JKCTIepuMenTa
OddexTuBHO B3aumoneiictBoBath | Tema 2.1, 2.2 Brinosmenne
1 paboTaTh B KOJUICKTUBE U Tema 4.1, 4.2 KOHTPOJILHAIX
KOMaH/Ie. Tema 5.2-5.4 pabor 1o
Tema 6.1 paszzenam JUCIUTIIUHBI
Tema 7.1 Onenka CaMOCTOATENILHO
Tema 8.1, 8.2 BBITIOJTHEHHBIX 3a/1aHUi
Tema 9.1.5/9.2.5 3auuira yueGio-
OK 07, Tera 1.7 MCCJIEI0BATENHCKOTO
ConeiicTBOBaTh COXPaHEHUIO Tema 2.3 gp;)eI;lT:ﬁ(c yaeToM
OKPY’KaIOIIEeH Cpebl, Tema 5.1 nyoé)eccno;lanbﬂoﬁ
pecypcocOepexenuto, mpuMeHsaTh | Tema 8.1, 8.2 P
JESITEIIbHOCTH)

3HaHUA 00 M3MEHEHMH KIIMMAaTa,
MPUHIIUIIEI OEPEKITHUBOTO
MIPOU3BOJICTBA, 3P PEKTUBHO
JICUCTBOBATH B YPE3BbIUYAMHBIX
CUTYalHsIX.

Tema 9.1.2-9.1.5/9.2.2-9.2.5

IK 1.1.

[ToaroraBnuBaTh pabouee MecTo,
000pyI0BaHue, CHIPbE, NCXOTHBIC
MaTepHabl A5 00pabOTKH ChIPb,
MIPUTOTOBJICHUS TTOJTy(haOpPUKaTOB B
COOTBETCTBUU C MHCTPYKIMUAMU U
periaMeHTaMHu.

IK 1.2.

OcymiecTBisTh 00pabOTKY,

Paznen 8

3anuTa penieHus Kernc-3aaady
(c yaerom Oymytieit
npodecCuoHaATBHOM
NESITEIILHOCTH)

Brmmonmaenne 3aganmii
MPOMEKYTOUYHOU aTTECTAINH




MOATOTOBKY OBOIIEH, TPHOOB,
PBIOBI, HEPHIOHOTO BOAHOTO CHIPHS,
Msica, JOMAIIHEH MTUIBI, THYH,
KPOJIHKA.

[K 2.1.

[ToaroraBnuBaTh pabouee MecTo,
000pyI0BaHUE, CHIPhE, UCXOIHBIC
MaTepHalIbl AJIsl IPUTOTOBJICHUS
TOpsiYuX OJIFOJI, KYJTMHAPHBIX
U3JIeNUii, 3aKyCOK Pa3HOOOPa3HOTro
ACCOPTUMEHTA B COOTBETCTBHUH C
UHCTPYKLHUSMHU U PETIIaMEHTaMHU.
[K 2.2.

Ocy1ecTBISATh IPUTOTOBIIEHUE,
HETPOJIOJDKUTEIIEHOE XpaHCHUE
0yJIbOHOB, OTBAPOB
pa3HO00pa3HOr0 aCCOPTUMEHTA.
[1K 2.3.

OcCyniecTBISATh TPUTOTOBIICHHE,
TBOpUYECKOE 0(hOpMIICHUE U
MOJITOTOBKY K pealiu3alliil CyloB
pa3zHooOpa3HOro aCCOPTUMEHTA.
[K 2.5.

Ocy1ecTBISTh IPUTOTOBIICHUE,
TBOpYECKOE 0(OPMIICHUE U
MOJTOTOBKY K peasu3aliiil ropsianx
OJIF0]1 U TApHUPOB U3 OBOLIEH,
rpuboB, Kpyt, 6000BBIX,
MaKapOHHbBIX U3JENNI
pa3zHoo0pa3HOr0 aCCOPTUMEHTA.
1K 2.6.

OcymiecTBISTh MPUTOTOBJICHHE,
TBOpUYecKoe 0hopMIIEHUE U
MOJITOTOBKY K peasn3aIiiil ropsanx
0J10]1, KYJIMHAPHBIX U3AETHH,
3aKyCOK M3 SIMII, TBOPOTA, CHIpa,
MYKH Pa3HOOOPa3HOTO
ACCOPTUMEHTA.

[1K 2.8.

Ocy1iecTBISIT NPUTOTOBIICHHE,
TBOpUYECKOE 0(OpMIICHHE U
MOJITOTOBKY K peasTu3aIiiil TopsianX
OJ110]1, KYJIMHAPHBIX U3ETHH,
3aKyCOK M3 Msica, JOMallIHEN
OTHIIBI, TUYU U KPOJIHKA
pa3HoO0Opa3HOTO aCCOPTUMEHTA.
IK 3.1.

[ToaroraBnuBate pabouee MeCToO,
000pyI0BaHUE, CBIPbE, UCXOAHbIE
MaTepHalIbl AJIsl IPUTOTOBJICHUS
XOJIOJHBIX OJII0]], KyJIMHAPHBIX
U3JIeINii, 3aKYCOK B COOTBETCTBUHU
C MHCTPYKIMSIMH U periiaMeHTaMH.




K 3.2.

OcCyIecTBISTh IPUTOTOBIICHUE,
HETPOJIOJDKUTEIEHOE XpaHCHNE
XOJIOJHBIX COYCOB, 3alPaBOK
pa3HO00Pa3HOr0 aCCOPTUMEHTA.
IIK 3.5.

OcyniecTBISATh IPUTOTOBIICHHE,
TBOpUYECKOE 0(OPMIICHHE U
MOJIrOTOBKY K peasTu3aIiu
XOJIOZHBIX OJIIOI U3 PHIOKI,
HEPHIOHOTO BOJTHOTO CBHIPhSI
pa3sHOOOpa3HOr0 aCCOPTUMEHTA.
1K 3.6.

Ocy1ecTBISATh IPUTOTOBIIEHUE,
TBOpYECKOE 0(OPMIICHUE U
MOJITOTOBKY K peain3aiuu
XOJIOJHBIX OJTI0J] U3 Msica,
JIOMAIITHEH MTHIIBI, THYH
pa3HO00Pa3HOr0 aCCOPTUMEHTA.
[K 4.1.

[ToaroraBnuBaTh pabouee MeCTo,
000pyI0BaHKe, CHIPbE, UCXOIHBIC
MaTepHaIbl JJIsl IPUTOTOBJICHUS
XOJIOJTHBIX Yl TOPSTYUX CIAJIKHX
0JII0]1, IECepPTOB, HAITUTKOB
pa3HooOpa3HOro aCCOPTUMEHTA B
COOTBETCTBUU C HHCTPYKIIUSIMHU U
periIaMeHTaMHu.

[1K 4.5.

OcymiecTBISTh MPUTOTOBIICHHE,
TBOpUYecKoe 0(hopMIIEHUE
MOJITOTOBKY K pean3aIiuu TOpsTauX
HaIMTKOB Pa3HOOOPA3HOTO
ACCOPTUMEHTA.

IK 5.1.

[ToaroraBnuBath pabouee MECTO
KOHAHUTEpa, 000pYyJ0BaHHE,
WHBEHTAPbh, KOHAUTEPCKOE CHIPHE,
HCXOJIHBIE MaTepHUaIbI K paboTe B
COOTBETCTBUH C HHCTPYKIIUSIMHU H
periiaMeHTaMHu.

[1K 5.3.

OcCymecTBISTh U3TOTOBIICHUE,
TBOpYeCcKoe oopmieHue,
MOJTOTOBKY K peaan3aiuu
X71€000yTOUHBIX U3ETHN 1 X1e0a
pa3sHOOOPa3HOr0 aCCOPTUMEHTA.
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