Cankrt-IleTepbyprckoe rocy1apcTBEHHOE OFOKETHOE
npodeccnoHansHOEe 00pa30BaATENBHOE YUPEIKICHHE
«Komnmemk aBromMaTu3anuy mpou3BOICTBEHHBIX TPOIIECCOB
U MIPUKJIATHBIX HH(POPMAIIMOHHBIX CHCTEM)

PaccmoTpena u npunsita YTBEPXJIEHA
Ha 3acenanuu Ilemarorunueckoro cosera [Ipukazom aupexTopa
[Ipotokon Ne 9 ot 14.06.2024 CIIo I'BIIOY «Komtemxk

aBTOMATHU3ALMHU [IPOU3BOJICTBA
Ne 580 ot 17.06.2024 1.

PABOYAS TIPOTPAMMA YYEBHOM JUCITATLIAHBI
OV .12 XUMUS
OCHOBHOMH MpodeccuoHanbHOM 00pa30BaTeNbHOM MPOrpaMMbl
cpenHero mpoheccuoHaILHOTO 00pa30BaHMS
no cnenuaabHoctu 09.02.01 «KoMnboTepHbIE CHCTEMBI H KOMILIEKCHD)

Kpanudukanus cneruanucra CIELUAIUCT 110
KOMIIBIOTEPHBIM CUCTEMAM

®dopma 00yueHus OYHas

YpoBeHb 00pa3zoBaHus, OCHOBHOE
HEOOXOIUMBIN 7S TpreMa ob1iee oOpazoBaHue
Ha o0y4enwue o [ITICC3

Cpoxk nonyuenust CI10 3 roxga 10 mecsaues
no [TI1ICC3

I'on Havasia NTOATOTOBKHU 2024

Canxkr-IlerepOypr — 2024



2

PabGouast mporpamma ydeOHON JUCHUIUIMHBI «XHUMHs» pa3paboTaHa Ha OCHOBE
tpeboBanuit  @I'OC  cpegnero  obmero  o0Opa3oBaHUs,  YTBEPKACHHOTO  MPHKA30M
Munnpocsemenuss Poccum Ne 413 ot 17.05.2012 (akrtyanpHas pemakuus), GdeaeparbHON
o0pa3oBaTeNbHONW MNpPOTpaMMBl cpeaHero oOmiero oOpa3oBaHUs, YyTBEepKIeHHOH IIpukazom
Munnpocsemenus: Poccun ot 18.05.2023 Ne 371 (akTyanbHas pemakius), paclopsiKEHUs
Munnpocsemieanst Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaeann Konnenmuu
nmpernoaaBaHusi  o0meo0pa30BaTENbHBIX  JUCHUILIMH C  Y4eTOM  NpOoQeCCHOHAITBHON
HaMpaBJICHHOCTH MPOTrPaMM CPEIHEro MpoecCHOHaTILHOTO 00pa30BaHus, pealn3yeMbIX Ha 0ase
OCHOBHOTO 00111ero 00pa3oBaHus»; MUCchMa JlermaprTameHnTa rocyapcTBEHHOM MOJUTHKH B chepe
cpenHero  mpo(eCcCHOHANBLHOTO  OOpa3oBaHMs U NPOo(EecCHOHANLHOTO  OOydeHUs
Munnpocsenienust Poccun «O HampaBieHun pexkoMeHpanuin» ot 1 mapra 2023 r. Ne 05-592
(Pexomennmanuu 1o peanu3aluM CpeIHEro oOmero oOpa3oBaHUS B TpeAerax OCBOCHUS
00pa3oBaTeNbHONM MPOTrpaMMbl  CpeaHero MpodecCHOHATBHOTO O00pa30BaHUs), METOJANKHU
npenojiaBaHust  00I1e00pa3oBaTeNbHON  AUCHUIUIMHBL «XUMHS» W TPUMEpHOM paboueit
nporpaMMbl  00I1€00pa3oBaTeNbHON  TUCHUIUIMHBI  «XUMHUS» Al NpodeccHOHAIbHbBIX
00pa3oBaTeNbHBIX OpraHU3aluil YTBEPKACHHBIX Ha 3aceanu CoBeTa 10 OLEHKE COICpKaHUs U
KayecTBa MPUMEPHBIX pabouux MporpaMm 00111e00pa3oBaTeIbHOIO U COLMATbHO-TYMaHUTAPHOTO
IIUKJIOB cpenHero npodeccuonanbHoro oopaszoBanus GI'bOY 10 UPIIO, nmporokon Ne 14 ot
30.11.2022 r., denepanbHOTO rocyIapcTBEHHOTO 00pa3oBaTebHOTO cTanaapTa (naiee — @I'OC)
no cnenuaibHocTH 09.02.01 «KoMmbroTepHbIE CHUCTEMBl W KOMIUIEKCBD», YTBEPKIECHHOTO
npukazoM Munnpocsemenus: Poccun Ne 362 ot 25 mas 2022 r.

Opranuszanus-pazpadorunk:Cankr-IleTepOyprckoe roCyJIapCTBEHHOE OI0KETHOE
npodeccuonansHoe oOpa3oBarenbHOE yupexneHue «Kommemx
aBTOMATH3AIMU TIPOU3BOJICTBAY.

[Iporpammy coctaBuna AcadppeBa M.C., mnpenomaBatenr CII6 THBIIOY «Komnemxk
aBTOMAaTu3aluu Mporu3BOACTBA.

IIporpamma paccMoTpeHa W 0J00peHa Ha 3acelaHHM pabodeld Trpynmbl, HpOoTokosn Ne7
ot 15.05.2024.
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1.TACHOPT PABOUYEM NPOTPAMMBI YYEBHOM JUCLUITIJINHBI «XUMUSI»

1.1. MecTo yueOHO# TUCUMILIMHBI B CTPYKTYpPe 00pa3oBaTeibHOi nporpammbl CITO

O6meoOpa3oBaTenbHas yaeOHas TUCITUTINHA « XHAMHUS SIBISETCS 0053aTEIIbHONW YaCcThIO
0011eo0pa3oBaTeIbHOTO UKJIA OCHOBHOW 00pa30BaTelbHOW MPOTpaMMbl B COOTBETCTBHH C
®I'OC no cnenuanbHocTH 09.02.01 «KOMNBbIOTEpHBIE CUCTEMBI M KOMILIEKCHD».

1.2. Hean 1 miiaHupyemMble pe3yJabTAThl 0CBOCHHS JUCHMILIIHHbI
1.2.1. llesu (uCHUIVIMHBI B COOTBETCTBUU € coaep:xannem ®OII COO

Conepxanne nporpaMMbl «XHUMHS» HAITPABICHO HA TOCTHXKEHUE CIEAYIONINX LETICH:

- (¢opMuUpOBaHHE CHUCTEMbl XMMHYECKHX 3HAHWH KaK BAaXHEHIIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOM KapTUHBI MHpAa, B OCHOBE KOTOPOW JIEKAT KIIKOYEBBIE IOHATHS,
dbyHIaMeHTallbHBIE 3aKOHBI U TEOPUU XMMHH, OCBOCHHUE S3bIKa HAYKH, YCBOCHUE M TIOHUMaHUE
CYILIHOCTH JOCTYMHBIX 000OIIEHHI MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpUen
WX Pa3BUTHUSA U CTAHOBJICHUS;

- (hopmupoBaHHe U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METO/IaX MO3HAHUS BEUIECTB
U XUMHUYECKHUX PEaKIuil, HEOOXOANUMBIX AJIs MPUOOPETCHUS YMEHUN OPUEHTUPOBATHCS B MUPE
BEILECTB U XUMHUYECKHUX SIBJICHUM, UMEIOIIUX MECTO B IPUPOJIE, B IPAKTUYECKOMN U ITOBCEHEBHON
KU3HHU;

- pa3BUTHE YMEHHUU U CIOCOOOB [EATENbHOCTH, CBSI3aHHBIX C HAONIOJIEHUEM H
O00BSCHEHUEM XMMHUYECKOTO IKCIIEPUMEHTA, COOII0/IEHUEM TpaBmiI 0€30MacHOro O0paIieHus ¢
BEIIECTBAMH.



1.2.2. Ilnanupyemble pe3yabTaThl 0CBOEHHs 001e00pa30oBaTe/bHON Yy4eOHOH NTUCHMILUIMHBI B COOTBETCTBUM ¢ TPeOOBAHUAMM
®I'OC COO u ®1ocC C1io

Kon w mHammeHoBanme Ilnanupyemble pe3yJbTaThl OCBOEHHS THCIHILIMHBI
(popmupyembix JIN4HOCTHBIE Pe3yIbTaThI MetanpeaMeTHble pe3yJbTAThI IIpeaMeTHBIE pe3yabTaThI
KOMIEeTeH U
OK 01. Beibupars crioco6sr | JIP 01. I'paxmanckoe Bocrutanme: | MP  01.  Omnamenme  yHuBepcanbHbiME | ITP 01. ChopmupoBaHHOCTE MPEACTABICHUN: O
peLIeHus 3aga4d | chOPMHUPOBAHHOCTD TPAXKAAHCKOM MO3UIMM | yI€OHBIMH IO3HABATCIBHBIMH  JCHCTBHAMH: | XMMHUYECKOM COCTABISFOIIECH
npodeccruoHaNIbHOM o0yyatormerocs Kak AKTHBHOTO U | CaMOCTOSITEIBHO ¢dhopmympoBaTh U | €CTECTBEHHOHAYYHOH KapTHHBI MHpPA, pOIHU
JIESITEIEHOCTH OTBETCTBEHHOTO wIeHa POCCHIICKOTO | aKTyalH3HpOBaTh MPOOJIEMy, pacCMaTpUBaTh €€ | XUMHUM B IIO3HAHWU SIBICHUH MPUPOIBI, B
IIPUMEHHUTENBHO K | oOmecTa; BCECTOPOHHE; (OpPMHPOBaHUH MBIIICHUS U
Pa3IMuHBIM KOHTEKCTaM; JIP  02. [Ilarpuoruueckoe BOCHHMTAHHE: | - YCTaHABJIMBATH CYIIECTBCHHBIH NPH3HAK WM | KyJIbTYphl JIMYHOCTH, €€ (YHKIMOHAJILHOM
OK 02. Ucnonb3oBarh | copMHpOBaTh LIEHHOCTHOE OTHOIIEHHWE K | OCHOBAHMUS JJIsI CPaBHEHUS, KJIACCU(HUKALUK U | TPAMOTHOCTH, HEOOXOAMMOH Uil  peuieHus
COBpPEMEHHEIE CpE/CTBa | TOCYNapCTBEHHBIM CUMBOJIaM, HCTOPHYECKOMY | 0000LIeHUS MIPAKTUYECKUX 3a/ad U
TIOUCKa, aHaiIM3a U | M TpUPOJHOMY HAcleIuio, NaMsATHUKAM, | - CIIOCOOHOCTB u TOTOBHOCTh K | DKOJIOTHYECKH 00OCHOBaHHOTO
HHTEPIIPETALUH TpagulMsaM HapoAoB Poccuu, JOCTIKEHHMSM | CAaMOCTOSATENILHOMY MOMCKY METOJOB PEILICHUS | OTHOIIEHUS K CBOEMY 37I0POBBIO U
nHpopmanuu u | Poccum B Hayke, WCKycCTBE, CIIOpPTE, | MPAKTUYECKHX 3a]ad, IPUMEHEHHIO Pa3IMYHBIX | MPUPOIHOIL cpexe;
nHPOPMANOHHBIE TEXHOJIOTHUSIX U TPYAE; METO/IOB NIO3HAHMUS; P 02. BaageHue cHUCTEMOM XHMHUYECKUX
TEXHOJIOTUHU s | JIP 03. JIyxoBHO-HpaBCTBEHHOE BOCTIMTaHWE: | - (POPMHUPOBAHME HAYYHOTO THIA MBIIUICHUS, | 3HAHUM, KOTOpas BKJIIOYAET:
BBITTOTTHEHHSA OCO3HaHHE JIMYHOTO BKJIAJa B IIOCTPOCHHE | BIIAACHUC Hay4YHOH TEPMHHOJIOTHEH, | OCHOBONONATAIOIINE TOHATHS  (XUMHUYECKUH
poQeCCHOHANBHBIX 331a4; | YCTOHYMBOTO OYyIyIIeTo KITFOUEBBIMH HOHATHSAMH U METOAAMH; JJIEMEHT, aTOM, DJIEKTPOHHAs 000JI0YKa aTroMma,
OK 04. S¢pdexrusno | JIP 04. duznyeckoe BOCIIMTaHUE: | - BIIAJETh HaBbIKaMHU yaeOHO - | s-, p-, d ’MeKTpOHHBIC OpOHWTATH aTOMOB, WOH,
B3aMMOJIEIICTBOBATH u | chopMHPOBAHHOCTH 3/I0pPOBOTO M OE30MIACHOTO | HMCCIIEI0BATENbCKOM U MIPOEKTHOH | MoJeKyIa, BaJICHTHOCT,
paGOTaTL B KOJUICKTHBC H 06pa3a KHU3HH, OTBCTCTBCHHOT'O OTHOLICHUA K | JCATCIBbHOCTH, HaBbIKaMHU pa3pCuicHus QJICKTPOOTPULATCIBHOCTh, CTCIICHb OKHUCJICHUA,
KOMaHJIe; CBOEMY 3/I0pPOBBIO npobiem; XMMHYECKas CBsS3b, MOJIb, MOJISIpHAs Macca,
OK 07. CogeiictBoBats | JIP 05. TpynoBoe BociuTaHue: -aHAJIM3UPOBATh TONyYEHHBIE B XOJ€ PELICHUS | MOIAPHBIE  00BEM,  yIJIEpPOJHBI  CKelerT,
COXPaHEHMIO OKpY’Karlen | - HHTEPEC K pasIUYHBIM cdepaM | 3a1aun pe3yNbTaThl, KDUTHYECKH OLIEHMBATh UX | (YHKIMOHAIIbHAS TPYIIA, PauKal, U30MepHs,
cpensl, npodecCHOHANIBHON  NIeSTENBHOCTH, YMEHHE | JOCTOBEPHOCTh, NMPOTHO3UPOBATh M3MEHEHHE B | U30MEPHI,
pecypcocOepexeHHIO, COBEpIIaTh OCO3HAHHBII BHIOOp Oynymieil | HOBBIX yCIOBUSIX; TOMOJIOTHYECKHH psill, TOMOJIOTH,
NPUMEHATh  3HaHUA 00 | mpodeccun M peanu3oBbiBaTh coOctBeHHble | MP  02.  OBnageHne  yHMBEPCAJIBHBIMH | YIIIEBOXOPOIbI, KHCIOPOA- U
N3MEHEHUN KJIMMaTa, | XKM3HEHHbIE TUIaHbl; KOMMYHHKaTHBHBIMH JCHCTBUSMHU: a30TcoJeprKallie COeTNHEHHS,
NPUHOUIBL  OepeXXIIMBOrO | - TOTOBHOCTH M CIIOCOOHOCTH K 00Pa30BaHUIO M | - BIAJAETh PA3IMYHBIMU crioco0aMy OOLIEHUS W | OMOJOTHYECKH aKTHBHBIC BelecTBa (YIieBOJBI,
IIPOM3BOACTBA, 3(P(eKTHBHO | caMO0Opa30BaHMIO HAa MNPOTSHKEHHMM BCEH | B3aMMOJCHCTBUA KHPBI, 6enkn), MOHOMED, HoJIMMeEp,
I[eﬁCTBOBaTB B | )KHU3HHU, - INOHUMATb M HUCIOJIB30BATh MPCUMYHICCTBA | CTPYKTYPHOE 3BCHO,
Ype3BbIYANHBIX CUTYyaLUsIX JIP 06. Dxojoruyeckoe BOCIIUTAHHUE: KOMaHJIHOH ¥ WHANBUIYaIbHOH PabOTHI BBICOKOMOJIEKYJIIPHBIE COEIMHEHNS,
K 1.4. BeinonHsaTe | chopMHPOBaHHOCTD skonorndeckoir | MP  03.  OsnazeHue — yHUBEPCAJIbHBIMH | KPHCTAJUIMYECKAs PEIIETKA, THUIBI XUMHUYECKUX
MPOTOTUIHPOBAHUE KyJIbTYpBl, MOHUMAaHHUE BIIUSHUS COLUAIBHO- | PETYIATHBHBIMHU JIEHCTBHAMHU: peaknuil  (OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIE,
IUPPOBBIX CHUCTEM, B TOM | SJKOHOMHUYECKHX MpPOIECCOB Ha COCTOSHUE | - CaMOCTOSITENILHO OCYILECTBJISITh | 9K30- U

NPUPOJHOM U COLMAIBLHON CpeJibl, OCO3HAHME | MO3HABATENBHYIO  JICSITENBHOCTh,  BBUBISITH | DHAOTEPMUYECKHE, PEaKLH HMOHHOrO OOMEHa),
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yyciae - C MOpPUMEHEHHEM
BUPTYAJIBHBIX CPEJICTB.

r100aJIbHOTO
npobiiem;

- IUTAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUN B
OKpYXarollei cpelie Ha OCHOBE 3HAHUS LieJeit
YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA;

- aKTHUBHOE HETIpUsTHE JICHCTBHM,
MPUHOCAIINX BpeI OKPYKaIOIIeH cpene;

JIP 07. lleHHOCTM HAay4YHOrOo IO3HAHMS:
0CO3HaHHE IIEHHOCTH HAyYHOH NMEesATEeIHHOCTH,
TOTOBHOCTb OCYIIECTBIIITH TPOCKTHYIO H
HCCIIEIOBATENLCKYIO JIeSITCIILHOCTD
I/IH,HI/IBI/I[lyaHbHO UB rpynne.

XapakTepa OKOJOI'MYCCKUX

npoOyieMbl,  CTaBUTh ¥ (OPMYJIMPOBATh
coOCTBeHHBIE 3agadyd B  00pa3oBaTEIbHOM
JIeTeIIbHOCTH M )KU3HEHHBIX CUTYaIUSIX;

- NPUHMMAaThb MOTHUBBI M apryMEHTBl APYIHX
Jrofie Ipu aHaNIK3e Pe3yIbTaToB JAEATENbHOCTU

pacTBOp, QJICKTPOJIUTHI, HEDJICKTPOJIUTEI,
QJICKTPOJIUTUYCCKAs

Jucconuanusa, OKMCIUTECIb,

BOCCTAaHOBHUTCIIb, CKOpPOCTb XAMHUYECKOU

peaKIuy, XMMUYeCKOe PaBHOBECHE),

TEOPHUHM W 3aKOHBI (TEOpHS XHMMHYECKOTO
CTPOEHHUSI OPTaHUYECKUX BEIIECTB
A.M.Bbytneposa, Teopust

JNEKTPONUTHIECKON JUCCOLIMALUH,
nepuoguueckuii 3akon J1.M1.Menzeneesa,

3aKOH COXPaHEHUS MaCChl),

3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMHH,
(axTooruyeckue CBeAEHHS O CBOWCTBax,
COCTaBe, HIOJIy4EHUH u 6e3omacHOM
HCIOJIb30BaHUU BaKHEUIINX

HEOPTaHMUYECKUX U OPTaHUYECKUX

BEIECTB B OBITY M MPAaKTHIECCKOH

JIeSITEIbHOCTH 4ETI0BEKa;

P 03. ChopMHpOBaHHOCTh YMCHHIA BBISIBIIATH
XapaKTepHbIE IPU3HAKU U B3aUMOCBSA3b
U3y4YEHHBIX NOHATHUH, IPUMEHSTh
COOTBETCTBYIOIIUE TOHATHUS IPU

OIIMCAHUM CTPOEHUS U CBOWUCTB
HEOPTaHMUYECKUX U OPTaHUYECKUX

BEIIECTB W UX TPEBPAIICHUH; BBIABIATH
B3aMMOCBSI3b XUMHUYCCKUX 3HAHUH C

MOHATHUSAMH ¥ TIPEACTaBICHUSAMH  JIPYTHX
€CTECTBEHHOHAYYHBIX IPEIMETOB;

np 04. CchopMHUPOBaHHOCTD yMeHUi
UCTONB30BaTh ~ HAMMEHOBAHUS  XUMHUYECKHX
COEIUHEHUIT MEXKyHapOAHOTO cor3a
TEOPETUYECKOM

U TIPUKJIaJHON XUMHUH U TPUBUATIBHEBIE

Ha3BaHWS BaXHEHINIMX  BEIIECTB  (3TWIIEH,

aneTWwIeH, TiuiepuH, (enon, Qopmanbaerus,
YKCYCHasi KHCIOTa, TJIMIHH, YrapHbId Ta3,
YIJIEKUCIIBIA Ta3, aMMHaK, TallieHas H3BeCTb,
HeralleHas U3BeCTb, IMThEBas COJIA U IPYTHUX),
COCTaBIATh  (OPMYJBl HCOPraHWYECKUX U




OpPraHUYECKHX BEIICCTB, YPaBHCHUS
XUMHUYCCKUX PEaKIUd, OOBSICHATh WX CMBICI;
MOJTBEPXKIATh  XapaKTEPHbIE  XUMHUYCCKUE
CBOMCTBa BEILECTB COOTBETCTBYIOLUIUMH
9KCICPUMCHTAMH H

3aIUCSIMH YPAaBHEHUH XUMUIECKUX

peakuuii;

P 0s. CdopMupoBaHHOCTH YMEHUH
YCTaHABIMBATh NPHUHAMICKHOCT H3IYYCHHBIX
HEOPTaHMYECKUX WM OPTaHMYECKHX BEHIECTB K
ONpeICIIEHHBIM

KJIaccaM U rpyniam CoeIMHEHU,
XapaKTepU30BaTh WX COCTaB M BaKHEUIINE
CBOHCTBa; OMNpPENENSATh BUIbl XUMHUYECKUX
cBs3eil (KoBaJleHTHAsI, MOHHAS,

MeTajIn4yecKas, BOJIOPOJIHAS), THIIBL
KPUCTaJUTHICCKAX peIeToK BEIIIECTB;
KJIacCH(UITPOBATH XUMUICCKUE PEaKIIHH;

IIP 06. Bnamenue OCHOBHBIMA METOAAMHU
HAYYHOTO TIO3HAHHS BEMIECTB M XUMHYCCKHUX
SIBJICHUI (HabmoaeHwMe, H3MEpeHue,
9KCIEPUMEHT, MOICTHPOBAHNE);

IIP 07. ChopMUpOBAHHOCTH YMCHUI MPOBOAUTH
pacueThl MO0 XUMHYCCKHM (GopMyrTaM u
YPaBHCHISIM XUMUYECKHUX

peakmii ¢ HCHONB30BaHUEM  (PH3HMUECKUX
BEITUYHH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MACCHI,

o0bemMa  (HOpMaJbHBIC  YCIOBHS)  Ta3oB,
KOJIMYECTBa BEILECTBA; HCIOJIb30BaTh
CHUCTEMHBIC XUMUYCCKUC 3HAHUS JIIIS

MIPUHATHS PEIICHUIA B KOHKPETHBIX

KU3HCHHBIX  CUTYaIlMsX,  CBA3aHHBIX  C
BEIIIECTBAMH U UX PUMEHEHUEM;
P 08. CdopMUPOBaHHOCTH YMEHUH

[UIAHUPOBATH M BBIITOJIHATH XUMUUECKHI
AKCIIEPUMEHT (TIPEeBPAICHIS

OpraHMYECKHX BCIICCTB IPU  HArPCBAHUM,
MOJIYYCHHUE JTHIICHA M H3YYCHHE €ro CBOWCTB,




Ka4yeCTBEHHbIC PEaKIH Ha
aNbAETHIbl, KpaxMmall, YKCYCHYIO KHCIIOTY;
JIeHaTypanus OeIKOB IPHU HarpeBaHUH, [[BETHbIE
peakuuy OeKOB; IPOBOJUTH PEaKIUU HOHHOTO
oOMeHa, oIpeeNiTh

cpeny BOIHBIX pAacTBOPOB, KadeCTBEHHBIC
peaxmmu Ha cynbdaT-, KapOoHAT- U
XJIOpPH-aHUOHBI, HA KaTHOH aMMOHUS; PEIIaTh
9KCTIEPUMEHTAIBHbIC 33141 TI0

temaM "Metamiel" 1 "Hemeramsr'") B
COOTBCTCTBHU C IpaBujIaMu TEXHHUKHN
6e301acHOCTH IpH 00pAIIEHNH C BELIECTBAMU U
J1a00paTOPHBIM 000PYI0BAHUEM; HPEACTABIAThH
PE3YIbTATBI XUMHUYECKOI'O SKCIICPUMEHTA

B (hopMe 3amucu ypaBHCHHIHA

COOTBETCTBYIOIIUX PEAKIUNA U

(hopMyIHpPOBaTh BBIBOJIBI HA OCHOBE 3THX
PE3yNbTaTOB;

IIP.09 ChopMIpOBaHHOCTH YMEHHS
aHAIM3UPOBATh XUMHIECKYIO

nHopmanuio, TOIydyaeMyr U3  Pa3HBIX
HCTOYHHUKOB (CPEICTB MaccoBOi HMH(opMamuy,
cets IHTEpHET U IpyTHe);

ITP.10 CchopMHUpOBaHHOCTH YMEHHIA COOITIONATD
npaBuiia  JKOJOTMYECKH  Leliecoo0pa3sHoro
MIOBEJICHNUS B OBITY U TPYAOBOW NESATEIHHOCTH B
LEeNIX

COXpaHEHHsI CBOETO 37I0pPOBbS U

OKpY>Karolle NpUpOAHON CpeIbl;

YUUTHIBATh OTMACHOCTH BO3JCHCTBHS Ha JKUBBIC
OpTaHU3MBI OITPEAEICHHBIX

BEIIECTB,  IIOHMMasi  CMBICI  MOKa3aTews
IIpeAeIBbHON TOMyCTUMON KOHIICHTPALHY;
MP.11 g oOygaromuxcs ¢ OrpaHAYCHHBIMA
BO3MOXKHOCTSIMHU 3/I0POBBSL:
ChopMHUPOBaHHOCTH YMEHUS IPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYIIHBIX METOAaX IO3HaHUS
BEILECTB M XMMUUECCKHX SIBJICHUMH;




2. COIEPXKAHUE YYEBHOW JUCIHUATILIMHBI «XUMMUSI»

2.1 O0beM yueOHOM AMCHMILINHBI U BUAbI Y4eOHO padoThl

Bup yueOHoii padoTbl Odnem b
yacax
O0bem 00pa3oBaTeJIbHOM NPOrpaMMbl Y4eOHOM TUCIHIIHHbI 60
BT. 4.:
1. OcHOBHOe€ cojiep:KaHue 56
BT. Y.
TEOpeTHYeCcKoe 00yIeHHe 32
MPAKTUYECKUE 3aHATUS 24
2. IIpodeccnoHaIbLHO-OPHMEHTHPOBAHHOE COJEePKaHUE (COTepPKAHUE 4
NMPUKJIATHOT0 MOYJIA)
BT. Y.
TEOpPETUYECKOE 00yUECHUE 2
MPAKTUYECKUE 3aHATUS 2

ITpomesxyTounas arrecranus B popme 1udhepeHIIMPOBAHHOTO 3a4eTa
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2.2 TemaTn4yecKuii IJIaH U cOlePKaAHHUE Y4eOHOM TN CHUNIHHBI

HaumenoBanme Conep:xxanue y4e0OHOro MmaTepuaJja O0bem yacos, B T.4. dopmupye
pa3aesoB u TeM (ocHOBHOe 1 MPO(ecCHOHATBLHO-OPHUEHTHPOBAHHOE), Tpaktia | TIpodeccron Mble
NpaKTHYeCKUe 3aHATHUS — ATBHO- KOMIIeTeH
Bcero | 3amsATHS | OpHEHTHpOBA nun
HHOE
coJiep>KaHue
1 2 3 4 5 6
Pazgen 1. O01ias u Heopranudeckast XuMust
Tema 1.1 Coaeprxkanue yueOHOro MaTepuaa 2 0 0
OcHoBHBIE OcHOBHbIE MOHATHS M 3aKOHbI XMMHUM. KOJIMYeCTBEHHbIE OTHOIICHUS B OK 01
MNOHATUA U xuMuHd. OCHOBHBIE KOJHYECTBEHHBIE 3aKOHBI B XUMHUHU H pacyCThl I10 o)
3aKOHBI YpaBHEHHSIM XUMUYECKUX PEaKIIil
Pacuernsie 3a1a4M Ha HaXOXIACHUEC MaccoBOH JO0JU XUMHUYCCKUX 3JICMCHTOB
Tema 1.2 Conep:xanue y4e0OHOro MaTepuasia 6 2 0
Iepuonuyeckuii Ilepuonnuecknii 3aKOH W TEPHOAUYECKAS] CHCTEMAa XHMHYECKHX OK 01
3AKOH M CHCTEMA | 5emenToB JI.M.MeHnaeeeBa 2 OK 02
XUMHICCKAX CrtpoeHre aToOMOB XMMHUYECKHX 3JEMEHTOB
HACMCHTOE OCo0eHHOCTH CTPOEHHSI DJIEKTPOHHBIX 000JI09€K ATOMOB JJ1€eMEHTOB
A.M.MenneneeBa | gonpmmux nepuoIoB )
N3MeHeHune CBOMCTB COEIMHEHUN XMMUYECKUX JIEMEHTOB B MEPUOIAX U
rpymnmnax
IIpakTuyeckoe 3ansaTue Nel 2 )
CocraBieHue 3JeKTPOHHbBIX (POPMYJT AaTOMOB XUMHYECKHX JI€MEHTOB
Tema 1.3 Conep:kaHue y4eOHOI0 MaTepuasa 2 0 0
Crtpoenue OcHoOBHBIE CBOMCTBA XMMH4YECKOI cBsi3U. KoBasieHTHasI CBS3b OK 01
BellecTBa Nonnas xumuueckas cBsizb. MeTamnyeckas cBs3b. Kpucramimyeckue 2 OK 02
pEIIeTKHU.
Conep:kanue y4eOHOro MaTepuasia 8 4 0
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Tema 1.4. Bona. | Boxa, pacTBopsbl. ) OK 01
PacTBopsbI. MaccoBasi 107151 paCTBOPEHHOTO BEIIECTBA. OK 02
DIEKTPOIMTHYEC | [[pakTHYeCKOe 3aHATHEe Ne2 ) OK 04
Kas [IpuroroBneHnne pacTBopa 3aJJaHHON KOHIEHTPALIMKU OK 07
Aucconuanus KucaoTel, OCHOBaHUS M COMTU — SJIEKTPOJIUTHL. DJIEKTPOJUTHYECKAS )
AMCCOLUALMS.
IIpakTnueckoe 3ansaTne Ne 3
CocraBnenue peakiuii HOHHOTO 0OMEHa IMMyTeM COCTaBJICHUS WX TOJHBIX U 2
COKpAIlICHHBIX HOHHBIX YPAaBHEHMUII.
Tema 1.5 Conep:kaHue y4eOHOI0 MaTepuasa 10
Kanaccndpukannsa | Kimaccudukanusi HeopraHu4ecKux BelecTB. [IpocThie U CIIOKHBIE OK 01
HEOPraHu4ecKux | BemiecTBa. OCHOBHBIC KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHUIBI, ) OK 02
COCJMHEHHH M UX | KUCIOTHI, conn). Ha3Banus Heopranndeckux BeuiectB. OKCHUIBI,
cBOlicTBa XMMHYECKHUE CBOMCTBA, MOJyYEHUE.
Metamabl. OOmue Qu3ndeckue M XUMHUYECKHE CBOMCTBA METAJLIOB.
CrocoObl monydeHusl. 3HAYCHHE METaNIOB W HEMETAUIOB B MPUPOAC U
KU3HEEATEIIbHOCTH YeJIoBeKa M Oopranu3MoB. Koppo3usi MeTamioB: BUABI
KOPpO3UH, CIIOCOOBI 3aIIUTHI METANIOB OT KOPPO3UH. )
Hemetaapl. O0mme (u3ndeckne M XUMHUYECKHE CBOWCTBA HEMETAJLIOB.
Tunuuneie cBoiictBa HemetawioB IV— VII rpynn. Knaccudukanus wu
HOMEHKJIAaTypa COeAMHEHHH HemeTauioB. KpyroBopoTsl OuOreHHBIX
AJIEMEHTOB B IPUPOJIE
IIpakTuyeckoe 3ansaTue Ne 4 2
OmnpezeneHre CBOWCTB METAJIJIOB M HEMETAJLIOB.
XHMMHYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BeLIeCTB
(OKCHAOB, THUAPOKCUIOB, KHCIOT, COJIEM U Jp.). 3aKOHOMEPHOCTH B )
M3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCIUHEHH, BBICIINX
OKCHJIOB ¥ THJIPOKCUJIOB
IIpakTuyeckoe 3ansaTue NeS
IIpoBeneHNE XUMUYECKUX PEAKIUH, XapaKTEPU3YIOIIHUX CBOMCTBA 2
HEOPraHUYECKHUX BEILECTB
Tema 1.6 Coaeprxanue yueOHOro MaTepuaa 6
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XumMHu4yecKue
peakuuun

Knaccupukanmss XuMHYeCKMX peaknuil. YpaBHEHUS  OKHUCIIECHUS-
BOCCTaHOBJICHMs. CTeneHb OKUCIeHNsl. OKHCIUTENb U BOCCTAHOBUTEIID.

IIpakTnyeckoe 3ansaTHe Ne 6

CocrasBJjieHue ypaBHeHHu OKHCJIHMTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuii, ompereNneHre OKUCIUTENS M BOCCTAHOBHUTENS, OIpeacsieHUe
CTENECHEH OKUCIICHHS 3JIEMEHTOB.

IIpakTnyeckoe 3ansaTue Ne 7

Onpenenenue CKOPOCTH XUMHYECKUX PeaKLHii, CMellleHHs] pABHOBeCHSI.
@DaKTopbI, BAUSIOMNE HA CKOPOCTh XUMUUECKOH peakuuu. OOpaTuMocTh
peakuuii. XMMHUYECKOE paBHOBECHE.

OK 01

Pa3nes 2. Oprannveckasi XMMHA

Tema 2.1.
OcHOBHbBIE
MOHATHA
OpraHuyvecKo
XHMHH

Conep:xaHnue yueOHOro MaTepuaJia

[IpenmeTt opraHuYeCKON XMMUU.
OCHOBHBIE M0JI0:KEHUS TEOPUU XUMHYECKOT0 CTPOEHUsI.
M3omeprl. Bunbl nzomepun.

IIpakTnueckoe 3ansaTne Ne8
CocraBneHne CTpyKTYpHBIX (hopMyr H30MepoB

OK 01

Tema 2.2.
CaoiicTBa
OpPraHUYeCcKux
BelleCTB

Coaep:xaHue yueOHOro MaTepuaJia

16

[IpenenvHbie yrieBoaopoasl. AJikanbl. HenmpeaenbHbie yriaeBo10POIbl.
Ankenbl. Ou3nueckue cBOMCTBA
XUMHUYECKUEe CBOMCTBA U noJjiyueHue. [Ipumenenue

AnkuHbl. JlueHoBbIe yrieBoaopoabi.bensou.
MN3omepusa. Homenkiarypa. XuMudeckue CBOMCTBA.

IIpakTnyeckoe 3ansaTue Ne 9
CpaBHEHHE CBOMCTB NpeJICIbHBIX U HEMPEIEIbHBIX YIIIEBOJOPOJIOB.

OK 01
OK 02
OK 04

IIpakTnyeckoe 3ansaiTue Ne 10
Pemenwne 3a1a4y Ha BEIBOA (DOPMYIT YTIIEBOJTOPOIOB.

CnupTsl, K1accudukaiys, HOMEHKIATypa, (U3HUecKue CBOICTBA.
Pewenue 3anau.

XHUMUYECKUE CBOMCTBA CIUPTOB. [I[primeHenne

KapOoHoBbIe KncJI0ThI. XMMHUECKHUE CBOICTBA.

CJ10:xHbBIE 3(UPBHI.

OK 01
OK 02
OK 04
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IIpakTnyeckoe 3ansaTue Nell
OmnpeneneHne CBOWCTB KAPOOHOBBIX KUCIIOT

Amunbl. Knaccudukanusi, HOMEHKIaTypa. AMHHOKHMCIOTBI. XUMUYECKHE
cBorictBa. beaku. Ctpykrypa. CBoiicTBa

IIpakTuyeckoe 3ansaTue Ne 12

CocTaBieHue YypaBHeHMil XHMHYeCKMX PpeakHuid ¢ y4yacTHeM
OpPraHMYecKHX BelllecTB Ha OCHOBAaHWHU MX COCTaBa U CTPOCHUSI.
buoopranunueckue coenunenus. [lpumenenne u 6uonoruyeckas pojib
yrieBo10B. OKHCIEHUE YIIIeBOI0B — HCTOUYHHUK SHEPTUH JKUBBIX
opranu3zMoB. O61acTu npUMeHeHUs aMUHOKUCIOT. [IpeBpaienns 6enkoB
UM B opranu3Me. buonormueckue Gpynkum 6enxoB. bruonornueckue
¢byHKIMN kUPOB. PoJb OpraHnyeckoit XuMUH B pEeLICHUH IPpobiieM
MMUIIEBONA O€30IaCHOCTH

OK 01
OK 02
OK 04

Pa3nes 3. Xumusi B ObITY M IPOM3BOACTBEHHOM JeSITEJIbHO

CTH YC¢JI0OBCKA

Tema 3.1 Xumus
B ObITY U
NMPOU3BO/JCTBEHH
O 1eATEIbHOCTH
YyeJIOBEeKA

IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE  COAEpP:KaHHe y4eOHOro
MaTepHuaJia

4

Hogelimmue 10CTHKEHUS XUMHUYECKOW HAYKH U XUMUYECKON TEXHOJIOTHH.
IndpoBbie TEXHOJIOTHH B XUMHYECKOW MPOMBINLJIEHHOCTH. Posib XumMun
B oO0ecleYeHMH JKOJOTHYECKOH, JHEPreTHYecKo W MHIIEeBOH
O0e3omacHoCTH, pa3BuTUU MeaunuHbl. [IpaBuia moucka W aHaJIu3a
XUMHYECKOH HHpopMauMU W3 Pa3IHYHBIX HCTOYHUKOB (HAy4YHAasi M
y4eOHO-HAy4YHAasl JUTepaTypa, CpeicTBa MaccoBoii mHpopManuu, ceTh
NHTepHeT)

IIpakTnueckoe 3ansaTue Ne 13.
AHaJIM3 XHMHYECKOr0 cOCTABa MHKPOIpoLeccopa.

OK 01
OK 02
OK 04
OK 07
I1K 1.4.

JAudppepeHnpoBaHHbIN 3a4eT

Bcero

60

26
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3. YCJIOBUSA PEA/IMBAIIAA TPOTI'PAMMBI YUEBHOM JACHHUITIINHBI
«XHNUMUS»

3.1 TpeGoBaHnss K MUHUMAJIbHOMY MATePHAJIBbHO-TEXHHYECKOMY 00ecre4YeHH 0

Peanuzanus yqaeOHON AUCIUIUIMHBI TPEOYET HAMUYMS y4eOHOro Kabunera XuMuH.

O6opynoBanue y4eOHOTO KaOMHETA: MTOCa0YHBIE MECTA 10 KOJTUYECTBY 00yUaIOIINXCS;
pabouee MecTo mpernoiaBaTens, J0CKa.

TexHuueckue cpencTBa 0Oy4eHUs: KOMITBIOTED C JIMIICH3MOHHBIM IPOTPAMMHBIM
o0ecrieyeHrneM, SKpaH, MyJIbTHMEIHATIPOEKTOP.

3.2 UudopmanuonHoe odecriedeHne 00yueHust

OcHoBHasi JInTepaTypa
1. Pymsutuc, I'. E. Xumus. ba3oBslil ypoBeHb: 31eKTpoHHAs hopMa y4eOHOTO MOCOOHst IJist
CIIO /T. E. Pym3uruc, ®@. I'. ®enpaman. - Mocksa: [Ipocsemenue, 2024. - ISBN 978-5-09-
107579-3. - Tekct: anektponnsiid. - URL: https://book.ru/book/952389

JlonoJHUTEIbHbIEe HCTOYHUKH
l. Xumus. 10 xnacc. ba3oserit ypoBens : Yuebnuk / B.B. Epemun, H.E. Ky3smenko, B.U.
Tepenun [u np.]; noa. pea. B.B. Jlynun — Mocksa : IIpocsemenune, 2023. — 208 c. — ISBN
978-5-09-110489-9. — URL.: https://book.ru/book/952251
2. Kysnenona, H.E.. Xumus. ba3ossriit yposens. 11 kiace : Yueonuk / H.E. Ky3nerona, A.H.
JIéBkuH, M.A. lllaTanoB — Mocksa : [IpocBemienue, 2022. — 242 ¢. — ISBN 978-5-09-099557-
3. — URL: https://book.ru/book/951301
2. Pymsuruc, I'.E.. Xumus. 11 knacc. ba3osbrii ypoBens : Yueobnuk / I'.E. Pynsutuc, @.I.
®enpamadn — Mocksa : [Ipocsemienue, 2023. — 224 ¢. — ISBN 978-5-09-108904-2. — URL.:
https://book.ru/book/952221
3. ["a6puensu, O.C.. Xumus. 10 kmacc. ba3oBsriit ypoBens : Yueonnk / O.C. ['abpuernsH,
N.I'. Octpoymos, C.A. CnankoB — Mocksa : [Ipocsemenne, 2023. — 128 ¢. — ISBN 978-5-
09-107222-8. — URL.: https://book.ru/book/951378
4. I'a6puensn, O.C.. Xumus. 11 knacc. ba3ossrii yposens : Yuebnuk / O.C. ['abpuernss,
N.I". Octpoymos, C.A. CnangkoB — Mocksa : [Ipocsemenue, 2023. — 128 ¢. — ISBN 978-5-
09-103623-7. — URL: https://book.ru/book/951379

HNuTepHeT-pecypcenbl

l. Poccuiickoe obpazoBanue — denepanbHplii mopTan - http://www.edu.ru

2. Enunas  xommekmust  mMdpoBBIX  00pa3oBaTeNbHBIX  pecypcoB-  http://school-
collection.edu.ru YHuBepcanbHas sHIIUKIONEHS - http://www.krugosvet.ru

3. DneKkTpoHHas OuOIMoTeKa 1Mo XuMuu - http:// www.chem.msu.su/rus/elibrary/regions.html

4. [MoaroroBka k EI'D o xumun -http://chemistry.ru/
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB
OCBOEHMSA YYEBHOU JUCHUIIJIMHBI « XUMMU S

KonTposi, u omeHka

pe3yNIbTaToB

OCBOCHUA

MpEno/iaBaTesieM B MPOIECCE MPOBEICHUS 3aHATUH.
OneHka JuYHOCMHBIX PE3YIbTATOB O0OECIIEUMBACTCS B XOJ€ pealu3allu BceX
KOMITIOHEHTOB 00pa30BaTeNLHOTO MPOIIecca, BKIOYasi BHEYPOUHYIO JIEATETHHOCTb.
OrneHka JOCTHKECHUS MemanpeoMemHublX pPe3ylbTaToB MPOBOIUTHCSA B XO/€ TEKYyIIeH U
MPOMEKYTOUHOM artectannu. OLEHUBAeTCs JOCTHKEHHE KOMMYHUKATUBHBIX M PETYJISTHBHBIX
NeicTBUIl (HABBIKM COTPYAHUYECTBA, CAMOOPraHU3allUM, CAMOCTOSTEIbHOCTH OLIEHWBAaHUS

CUTyaUMH W IPUHATUA PELICHUA,
JIESATETLHOCTH).

MACHMUITINHEI

OCYIICCTBIIACTCA

CaMOCTOSITENIFHOCTH  MH(OPMAIIMOHHO-TI03HABATEIbHON

IIpenmeTHbIe pe3yJIbTaThI

O0BbeKT KOHTpOISA

DopMbI 1 METOABI

CHMBOJINKOM;

€ yueToM KOHTPOJISl ¥ OlleHKH
npogeccuoHaTbHOMI pe3yabTaToB
HANMPAaBJEHHOCTH 00yueHust

ITP 01. Chopmuposannocts npeacrasnenuit | OK 01,02,04, 07 YcTHBI 1
O MECTE€ XMMHUHM B COBPEMEHHOW Hay4yHOU IIK 1.4. MUCHbMEHHBINA OMPOC
KapTUHE MHUpA; MOHUMAHHUE POJIU XUMHUH B JuddeperurpoBaHHON
(dbopMUpoBaHUH Kpyrosopa U 3a4yeT
(YHKIIMOHATTBHOW TPaMOTHOCTH YEJIOBEKa
JUIS pellieHus] MPaKTHUECKUX 3ajay;
IIP 02. Bnamenme ocHoBomoaararomumu | OK 01,02,04, 07 YcTHBIN 1
XMMHYECKUMH  TOHATUSMH,  TEOPHUSIMH, IIK 1.4. MMAUCbMEHHBIN OIPOC
3aKOHAMHU W 3aKOHOMEPHOCTSIMHU; YBEPEHHOE HuddepennmpoBannoi
M0JIb30BaHUE XUMHYECKON TEPMUHOJIOTHEN U 3a4eT

P 03. CdopmupoBaHHOCT  YMEHHIt
BBISIBIISITh
XapaKTepHbIe TMPU3HAKH W B3aHMMOCBS3b

U3Y4YCHHBIX TOHATHM, TPUMEHSTh
COOTBETCTBYIOIIME MOHATUS NPU ONUCAHUM
CTPOCHHMSI M CBOMCTB HEOPTraHUYECKHX U
OpPraHMYECKUX BELIECTB U UX IPEBPALICHUI;
BBISBIIATH

B3aMMOCBSA3b  XMMHUYECKMX  3HAaHUH C
MOHATUAMU U IIPEACTABICHUAMH IPYIUX
€CTECTBEHHOHAYUYHBIX IIPEIMETOB;

0K 01,02,04, 07
I1IK 1.4.

[IpakTuyeckue paboThI
HuddepennmpoBannoi
3a4er

P 04. CdopMupoBaHHOCTH
HUCITIOJIb30BATh HAMMCHOBAHUA
XUMHAYECKHX COCAMHEHUM
MEXYHAPOJAHOTO COI03a TEOPETHYECKOW W
MPUKIIATHON XUMHU ¥ TPHBHATILHBIE
Ha3BaHUS BaXKHEUIITNX BCIICCTB

COCTaBIISATH (POPMYIIBI HEOPTAHUIECKHUX H
OpraHu4CCKUux BCIICCTB, COCTAaBJIATH
YpaBHEHHSI

XUMHYECKHUX PEaKIHii, O0BSCHATH UX CMBICT;
MOJITBEPK/IATh XapaKTePHbIC

XMMHYECKHE CBOICTBA BEIIECTB

YMEHHUI

OK 01,02,04, 07
[IK 1.4.

TecToBbIC 3aMaHU
HuddepenunpoanHoi
3a4uer
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COOTBCTCTBYIOIIIUMHU SKCIICPUMCHTAMU U
3alUCAMH YPAaBHEHUN XUMHYECKUX
peakuuii;

P 05. CdopmupoBaHHOCTH
YCTAaHABJINBATH IPUHAJICKHOCTD
M3Y4YEHHBIX HEOPraHUYECKUX U
OpPraHMYECKHUX BEIIECTB K ONPEIECICHHBIM
KJIacCaM U IpYIIIaM COCIUHEHUN,
XapaKTepu30BaTh MX COCTAB M Ba)KHEHUIINE
CBOMCTBA; ONPEAENATH BUJIbI XUMUYECKUX
CBS3€M, THUII KPHUCTAUIMYECKUX PEIIETOK
BEIIECTB; KIACCUPUIIMPOBATH XUMUUECKHE
peakuuu;

yMEHUI

0K 01,02,04, 07
IIK 1.4.

TecroBble 3a7aHUs
HuddepennmpoBannoi
3a4er

IIP 06. Bnamenue OCHOBHBIMH METOIAMH

OK 01,02,04, 07

[IpakTrueckue paboThI

Hay4HOr0 no3HaHus BeulecTB u xumuueckux | [1K 1.4. JuddeperurpoBaHHON
sIBJICHUH (HaOto1eHue, 3a4er

U3MEpEeHHE, SKCIIEPUMEHT,

MOJICIIUPOBAHUE);

I1P.07 CdopMupoBaHHOCTH ymenuit | OK 01,02,04, 07 Pemenne

MpoBOAUTH  pacyeTsl 1o  xumuueckum | [1K 1.4. CUTYallMOHHBIX 3a7a4
dbopMmynaM W ypaBHEGHHMSIM XHMHYECKHX; HuddepennmpoBannoi
UCIOJIb30BaTh 3a4er

CUCTEMHBIC ~ XMMHMYECKHE  3HaHUA I
IIPUHATUS PELICHUN B KOHKPETHBIX
KU3HEHHBIX  CHUTyalUAX, CBA3aHHBIX C
BEILLIECTBAMU U UX IPUMEHEHHUEM,;

I1P.08 c(hopMUPOBAHHOCTH yMEHUH
IJIaHUPOBATH U BBIIIOJIHATH XUMHUYECKUU
IKCIIEPUMEHT

OK 01,02,04, 07
[IK 1.4.

[IpakTrueckue paboThI
HuddepenunpoBanHon
3a4er

I1P.09 c(hOpMUPOBAHHOCTH ymenus | OK 01,02,04, 07 PaGora ¢ Tabnunamu u
aHAIM3UPOBATh XUMUUYECKyI0 uHpopmaruto, | [1K 1.4. WHTEPHET-
MI0JIy4aEMYI0 U3 Pa3HBIX HUCTOYHUKAMU
HMCTOYHHUKOB (CPEICTB MacCOBOM HuddepennmpoBannoi
nHpopmanuu, cetb UHTEpHET U ApYyTHUe); 3a4er

IMP 10. CdopmupoBannocts  ymenuii | OK 01,02,04, 07 YcTHBIN U

co0mro1aTh MpaBuIIa skosiornyecku | [1K 1.4. MUCHbMEHHBIN OMPOC
11eJIecCO00pa3HOro TMOBEACHUS B OBITY U HuddepenunpoanHoi
TPYIOBOH NEeSITEIIbHOCTH B HEJSIX 3a4yeT

COXPaHEHHUS CBOETO 3J10pOBbSI "

OKpY>Karollel NpUpOTHON CPEIbI;

VUUTHIBATh OIMACHOCTh BO3JCUCTBUS Ha

YKUBBIE OpPTraHU3MbI OIIPEIETICHHBIX

BEIIECTB, IMIOHUMAs CMBICI  IOKa3aTems

MPEECTbHON TONYCTUMOW KOHICHTPALINH;
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IP.11. Jst o0yJaromuxcs c
OrpaHUYCHHBIMHU
BO3MOYKHOCTSIMHU 3JI0POBBSL:

cOPMUPOBAHHOCTh ~ YMEHHSI  MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX
MO3HAHUS BEIIECTB U XUMUYECKUX SIBICHUN;

0K 01,02,04, 07
I1IK 1.4.

YcTHBI 1
MUCHbMEHHBINA OMPOC
HuddepenumrpoBanHoi
3a4yeT




