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Pabouas mnporpamma y4eOHOM IUCHMIUIMHBI «XUMHS» pa3paboTaHa Ha OCHOBE
tpeboBanuit  D®I'OC  cpemHero  oOmero  oOpa3oBaHUsA,  YTBEPXKIAECHHOTO  IIPHKA30M
Munnpocsemieanst Poccum Ne 413 or 17.05.2012 (aktyanpHas pemakiusi), (enepanbHOI
o0pa3oBaTeNbHOIl MporpaMMbl CpeaHero o6mero ooOpa3oBaHus, yTBepxkaeHHOH IIpukazom
Munnpocsemienust Poccun ot 18.05.2023 Ne 371 (akTyanpHas pelakuus), paclopsDKEHUS
Munnpocsemenuss Poccunm ot 30.04.2021 Ne P-98 5 «0O6 yrBepxkaenuu Konnenuu
npenojiaBaHust  00mEeo0pa3oBaTeNbHBIX  JUCHMIUIMH € y4eTOM  Ipo¢eCCHOHATBHON
HAIPAaBIEHHOCTH MPOrPaMM CpeIHEro MpodeccnoHalIbHOro 00pa3oBaHus, pealn3yeMbIX Ha 6aze
OCHOBHOTO 0011eT0 00pa3oBaHus»; MUChMa JlenapraMeHTa rocy1apcTBeHHON MOJMTUKHU B chepe
cpenHero  npodecCHOHANBHOrO  O0pa3oBaHuMA U HPO(EecCHOHANBHOTO  OO0y4YeHHs
Munnpocsemenus Poccun «O Hanpaienun pekomenganmii» ot 1 mapra 2023 r. Ne 05-592
(Pexomennanuu 1o peanu3allMd CpegHEro ooOmero oOpa3oBaHHUs B Mpeesiax OCBOCHUS
00pa3oBaTeNbHONM MPOTrpaMMbl  CpeaHero MnpodecCHOHATBHOTO O00pa30BaHUs), METOJAUKHU
npenofaBaHus  001meoOpa3oBaTeIbHON  TUCHUIUIMHBL «XUMHUS» U TpUMEpHOM paboueit
nporpamMmbl  0011€00pa30BaTEIbHOM — JAUCHHUIUIMHBL  «XUMHUS» s TpodecCHOHaTbHBIX
o0pa3oBaTeNbHbIX OpraHU3alfil YTBEPKIACHHBIX Ha 3aceqaHni CoBeTa Mo OlEHKEe COJIepKaHus U
KauecTBa MPUMEPHBIX pabOUUX MPOrpaMmM 00111e00pa30BaTEIHHOTO U COIIMAIBHO-TYMaHUTAPHOTO
UKIIOB cpenHero npodeccuonanbHoro oopazosanus @PI'bOY IIIO HUPIIO, nporokon Ne 14 ot
30.11.2022 r., denepanbHOro rocy1apcTBEHHOT0 00pazoBaTesibHOrO cTanaapTa (nainee — GI'OC)
no crneruanbHocTH 09.02.06 «CereBoe W CHUCTEMHOE aIMUHUCTPUPOBAHMEY, YTBEP>KICHHOTO
npuka3zoM Munnpocsemierust Poccun Ne 519 ot 10 uronst 2023 r.

Opranuszanus-pazpadoruuk: Cankr-IlerepOyprckoe rocyJIapCTBEHHOE OI0KETHOE
npodeccuonansHoe oOpa3oBarenbHOe yupexaeHue «Kommemx
aBTOMATH3AIUU TIPOU3BOJICTBAY.

[Iporpammy coctraBuna AcapbeBa M.C., mnpenomaBarens CII6 I'BIIOY  «Komnemx
aBTOMaTH3allMU IPOU3BOJICTBAY.

[Iporpamma paccmMoTpeHa u oxoOpeHa Ha 3acelaHud pabouyedl TpyNIbl, MPOTOKOI
No7 ot 15.05.2024.
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1. MACIHOPT PABOYEN NPOI'PAMMBbI YYEBHOMN JUCHUITTINHBI «XXUMMU S

1.1. MecTto y4eOHOI TUCHUILUINHBI B CTPYKTYype oOpa3oBaTeibHOM nporpammsl CITIO

Oo6mmeo0Opa3oBaTenbHas yaeOHast TUCITUTUINHA « XUMUS» SBISICTCS 0053aTeIbHON YaCThIO
00111€00pa30BaTENHLHOTO IMKJIA OCHOBHOW 0Opa30BaTeNbHOW IMPOTPaMMbl B COOTBETCTBHH C
@I'0OC no cneunansaoctu 09.02.06 «CeTeBoe M CUCTEMHOE aIMUHUCTPUPOBAHHUEY.

1.2. Hean u niiaHupyemMble pe3yabTaThbl OCBOCHHUS U CHUIITUHBI
1.2.1. Heau AucUMILIMHBI B COOTBEeTCTBHH € coaepxkanueM OOII COO

Conepskanue mporpaMMbl «XHUMHUS» HAIPABIICHO HA JOCTHIXKEHUE CICAYIOIMNX IEIeH:

- (QopmHupoBaHHE CHCTEMbl XMMHUYECKHUX 3HAHUN KakK BaKHEWIIEH COCTaBISAIOLICH
GCTGCTBGHHO-HayLIHOﬁ KapTUHBI MHpA, B OCHOBC KOTOpOﬁ JICXKAT KIOYCBBLIC IIOHATHA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHUU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE M MOHUMaHUE
CYITHOCTHU JOCTYITHBIX 00OOIICHHIT MUPOBO33PCHYECKOTO XapaKTepa, 03HAKOMIJICHHUE C UCTOPUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

- (OpMHUPOBAHHE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOaX IMO3HAHUS BEIIECTB
U XMMHYECKHUX peakIuii, HEOOXOAUMBIX AJIsi MIPHUOOPETEHUs YMEHUN OPUEHTHPOBATHCS B MHUPE
BCIICCTB U XUMHNYCCKUX ﬂBHGHI/Iﬁ, HMCIOIIUX MECTO B IPUPOJE, B HpaKTH‘ICCKOﬁ u HOBCGHHGBHOﬁ
KU3HU;

- Pa3BUTHC yMCHI/Iﬁ u CHOCO6OB JACATCIIbHOCTH, CBA3aHHBIX C Ha6JIIOII€HI/I€M n
O00BSCHEHHEM XMMHUYECKOTO JKCIIEPUMEHTA, COOMI0IEHUEM MpaBHJl 0€30MacHOr0 oOpalieHus ¢
BEIIECTBAMH.



1.2.2. IlnanupyemMblie pe3yJibTaAThl OCBOEHHS 001Ie00pa30oBaTeIbLHON Y4eOHO NMCHUILIMHBI B COOTBETCTBHH C TPeOOBAHMSIMHU
®I'oC COO u o10oC C11O

Koa n HauMeHoBaHue

IlnanupyeMble pe3yJbTaThl 0CBOCHHS IMCIHMILIHHBI

¢opmupyembix JInyHOCTHBIE pPe3yabTaThl MeTanpeaMeTHble pe3yJabTaThl IIpeamerHbie pe3yabTaThl
KOMIIeTeH U
OK 01. Bwibupars cnoco6sr | JIP 01. I'paxxnanckoe Bociutanue: | MP  01. Osnagenune yuuBepcanmbHbiMu | [TP 01. ChopMHPOBaHHOCTH MPEICTABICHUIN: O
peleHus 3a71a4 | CPOPMUPOBAHHOCTh TPAKAAHCKON MO3UIMU | YUCOHBIMH MIO3HABATEJIBHBIMU | XUMHUECKOH COCTABIIAIOIECH
npodeccroHabHOM oOyyatorerocs KaK aKTUBHOI'O u | JneificTBUsAMU: CaMOCTOSITENIBHO | €CTECTBEHHOHAyYHON KapTHHBI MUPA, POJIU XHUMUU B
JeSITeIbHOCTH OTBETCTBEHHOTO qlIeHa poccuiickoro | GOpMyJIMpOBaTh W aKTyaJlM3UPOBAaTh | MMO3HAHMU SIBJICHUH INPHUPOABI, B (OPMUPOBAHHU
MPUMEHHUTENBHO K | obuectBa; npobiiemy, paccMaTpuBaTh €€ | MBIIUICHUS U
pa3sNUYHBIM KOHTEKCTaM; JIP  02. [IlatpmoTuueckoe BOCIUTAHHE: | BCECTOPOHHE; KyJIbTYPBl ~ JIHYHOCTH, €€  ()yHKIHOHAIbHOU
OK 02. UVcnombs3oBaTh | chopMHpOBaTh ILIEHHOCTHOE OTHOWIEHWE K | - YCTAaHABIMBATh CYIICCTBCHHBIH NPH3HAK | TPAaMOTHOCTH,  HEOOXOMMMOW AN pEIIeHHS
COBpPEMEHHBIE CpPeICTBa | TOCYNAPCTBEHHBIM CUMBOJIAM, HCTOPHYECKOMY | WIIH OCHOBaHMA Ui CpaBHEHMs, | MPAKTUYECKUX 3a7ad U
TIOUCKA, aHanm3a U | 1 TPUPOTHOMY HAcIEIWI0, MaMATHHKaM, | KiaccH(UKanuu 1 0000IIeHNs 9KOJIOTNYECKH 000CHOBaHHOTO
UHTEPIPETALUU TpaguLsiM HaponoB Poccun, MOCTIKGHMSIM | -  CHOCOOHOCTP M TOTOBHOCTh K | OTHOIIEHHS K CBOEMY 37I0POBBIO U
uHpopManuH u | Poccum B Hayke, HCKycCTBE, CHOpTE, | CAMOCTOSTENIbHOMY  TOMCKY  METOJOB | NMPUPOJHOH Cpele;
UH(OpPMaLMOHHbIE TEXHOJOTUAX U TPYLE; peleHus NPaKTUYECKUX 3amay, | IIP 02. BnageHune cucteMoi XUMHYECKHX 3HaHUIA,
TEXHOJIOTHH g | JIP 03. JlyxoBHO-HPaBCTBEHHOE BOCHMTAHHE: | MPUMEHEHHUIO Pa3IMYIHBIX METOJIOB | KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIONINE IOHATHA
BBINTOJIHEHHSA OCO3HaHME JIMYHOTO BKJaJa B IIOCTPOCHHE | MO3HAHUS; (XUMHYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J09Ka
npodeccroHabHBIX 3a/1a4; YCTOMYUBOTO OyAyIIEro - ¢dopMupOBaHHE  HAay4yHOrO  THIIA | aTOMa, S-, P-, d AIEKTPOHHBIE OPOUTAIHN AaTOMOB, HOH,
OK 04. O¢dexrusHo | JIP 04. ®duznyeckoe BOCIIMTAHUE: | MBIIJICHUS, BIIAJICHUE Hay4HOM | MOJIEKYJa, BAJIEHTHOCTb, 3JEKTPOOTPULATEIBLHOCTD,
B3aMMO/JICHCTBOBATH U | chopMHUPOBAHHOCTH 3/I0POBOTO U OE30MACHOTO | TEPMHMHOJIOTHEH, KIIFOYEBBIMHU MOHATHSAMM | CTETIEHb OKHCJICHUS, XUMHUYECKass CBs3b, MOJIb,
paboTaTh B KOJJIEKTHBE M | 00pa3a *KMW3HH, OTBETCTBEHHOTO OTHOLICHUS K | M METOJaMHu; MOJISIpHAsT Macca, MOJISIPHBIN 00BeM, YIiepOoIHBINA
KOMaHJI€; CBOEMY 3/10POBBIO - BJajeTh  HaBBIKAMH  y4eOHO - | ckeseT, (YHKIMOHANbHAas  TpyINma,  paguKal,
OK 07. CopgeiictBoBath | JIP 05. TpynoBoe BocnuTaHue: HCCIIEeI0BATENIbCKON u MPOEKTHOM | M30MEPHUS, U30MEDPBI,
COXpPaHEHMIO OKpYXAalolled | -  WHTepec K  pa3In4HeiM  cdepaM | JedTelIbHOCTH, HaBBIKAMH  pa3pelleHHs] | TOMOJIOTHYECKHH s, TOMOJIOTH,
cpenpl, poQeCCHOHANBHON  JIeSITeIbHOCTH, YMEHHE | TpobieM; YTJIE€BOAOPOABI, KHCIOPOI- U
pecypcocOepexeHHIo, COBEpIIATh OCO3HAHHBII BHIOOpP Oyaymied | -aHaNMM3UpPOBAaTH IIOJIYYEHHbIE B XOJE | a30TcOJEpIKallne COCAMHEHHS,
NpUMEHATh  3HaHUA 00 | mpodeccur W pearn30BBIBATE COOCTBEHHBIC | PEIICHHUS 33[add Pe3yIbTaThl, KPUTHUYECKH | OMONOTWYECKH aKTHUBHBIE BemlecTBa (YIJICBOJEI,
W3MEHEHUHT KIIUMATa, | KA3HEHHBIC TUIAHBI; OIICHUBATh ux JOCTOBEPHOCTD, | JKUPBI, OCJNKH), MOHOMEp, HOJIMMEp, CTPYKTYpHOE
OPUHIUNEL  OepeXIMBOTO | - TOTOBHOCTH M CIIOCOOHOCTH K 0Opa30BAHUIO M | TIPOTHO3WPOBAaTh WM3MEHEHHE B HOBBIX | 3BEHO,
MPOM3BOJCTBA, 3()(HEKTUBHO | CaMOOOpPa3OBaHWI0O Ha MPOTSDKEHHM BCEH | YCIOBHUSAX; BBICOKOMOJICKYJISIPHEIC COEIIITHEHUS,
JIeHCTBOBATH B | JKW3HH; MP 02. OsnageHne YHUBEPCAIbHBIMU | KPUCTAJUIMYECKAss pEIIeTKa, THIBI XHMHYECKUX
Ype3BbIYANHBIX CUTYALHSIX JIP 06. Oxonoruyeckoe BOCIUTaHHE: KOMMYHUKATHUBHBIMH JEHCTBUSIMHU: peakuuii (OKHCINTEIbHO-BOCCTAHOBUTEIBHBIE, 9K30-
IOK 3.4. OcymectBIsaTh | cOPMHPOBAHHOCTH JKOJIOTUYECKOH | - BIaIeTh  Pa3IUYHBIMH  CIIOCOOaMU | H
yCTpaHEHWE  HETUIHWYHBIX | KyJbTYpHl, TIOHUMaHHE BIMSHHS COLMAIBHO- | OOIIEHWS M B3aMMOAEHCTBUS SHJIOTEPMHUYECKHE, PpEaKIWH HOHHOTO OOMEeHa),
HEHCIpaBHOCTEH B pabOTe | IKOHOMHYECKHMX NPOLECCOB HA COCTOSIHUE | - MOHUMATh u UCTONB30BaTh | pacTBOp, SJIEKTPOJIHTHL, HERJIEKTPOJIUTBI,
ceTeBOH MH(PPACTPYKTYPBL. IIPUPOJHON M COLMAIBHON CpeJibl, OCO3HAHUE | NMPEUMYIIeCTBa KOMaHJJHOU U | 2IEeKTPOIUTHYECKas




6

MK 3.5. MonepHU3npoBaTh
CETEBBIE yCTpoiicTBa
HHPOPMAITHOHHO-
KOMMYHHUKaIMOHHbBIX
CHCTEM.

r7106aIbHOTO
mpobiem;

- IUTAaHUPOBAHUE U OCYILECTBICHUE ACUCTBUN B
OKpY’KaloUlell cpelle Ha OCHOBE 3HAHUSA LieJIel
YCTOMYMBOTO PAa3BUTHUS YEIOBEUECTBA;

- aKTHUBHOE HENpUsATHE NCHCTBHIA,
MIPUHOCAILINX Bpe OKpYy>KarolLIeH cpee;

JIP 07. lleHHOoCTM HAy4YHOrO IO3HAHUS!
OCO3HAHME LIEHHOCTH Hay4YHOH JEATeNbHOCTH,
TOTOBHOCTh  OCYIIECTBJIATL IIPOEKTHYIO H
HCCIIEJ0BATEIbCKYTO JIeSITeTIBHOCTD
WHAWBUIYAJIBHO U B TPYyIIIE.

XapakTepa  9KOJOTHYECKUX

WHIUBHUIYaJIbHOH paboTHI

MP 03. OsmageHue yYHUBEpPCATbHBIMHU
PETYIATHBHBIMU JEHCTBUAMU:

- CaMOCTOSATEIHHO OCYIECTBIISATH
MIO3HABATENbHYIO JIEATEIBHOCTD, BBIABIATH
mpoONeMBbl, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIE 33a4d B 00pa3oBaTENbHOMN
JeATENIbHOCTH U )KU3HEHHBIX CUTYaIHAX;

- IPUHUMATh MOTHUBBI U aPI'YMEHTBI IPYTHX
aoged  Ipu aHaluM3e  pe3yibTaToB
JeATEIbHOCTH

JUCCOLMANUs, OKUCITUTED,

BOCCTAHOBHTENB, CKOPOCTh XHMHUYECKOW PEAKIHH,
XIMHYECKOe paBHOBECHE),

TCOPHUH W 3aKOHBI (TEOPUS] XUMHYECKOTO CTPOCHHMS
OpPraHUYECKUX BEIIECTB

A.M.byTtneposa, Teopust

3NEKTPOIUTHYECKON TUCCOIMALUY, MEePUOINIECKUI
3akoH J[.M1.MeHneneena,

3aKOH COXPaHEHUs MacChl),

3aKOHOMEPHOCTH, CHMBOJIMYECKUH S3BIK XUMHH,
(axToNIOrMYECKHE CBEACHHUS O CBOWCTBAX, COCTaBe,
MOTy4YeHNH ¥ O€301MacHOM  HCIIOJIb30BAHHUH
Ba)KHEHIIINX

HEOPraHUYECKUX U OPraHUYECKUX

BEIIECTB B OBITY M MPAaKTHIECCKOH

JESTEIbHOCTH YEI0BEKA;

P 03. ChopMHpOBaHHOCTH YMEHHWH BBISBIATH
XapaKTepHbIE IPU3HAKU U B3aUMOCBA3b

W3yYCHHBIX TOHATHH, IPUMEHATh

COOTBETCTBYIOIINE MOHATHS MPH

OTIMCaHWU CTPOEHUS U CBOUCTB

HEOPraHWMYECKUX M OPTraHUIECKUX

BEIIIECTB M UX MPEBPAIICHUH; BBIABIIATH B3aUMOCBSI3b
XUMHYECKHX 3HAHUH C

TOHATUSAMHI u HpeJCTaBICHUIMU
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

P 04. ChopMupoBaHHOCTE YMECHHI HCIIOIB30BATH
HAaNMEHOBaHHUS XUMHYECKHX COEJIMHEHUN
MEXIyHapOJAHOTO CO3a TEOPETHUECKON

Y TIPUKJIAJTHON XUMHH U TPUBHAJIHHbIC

Ha3BaHM Ba)KHEHININX BEIIECTB (3THJICH, alleTHIIEH,
rmnepud,  ¢eHon,  GopMmanmbaerui, — yKCyCHas
KHUCJIOTA, IVIMLMH, YrapHbIM Tra3, YIJIeKUCHbIA ras,
aMMHaK, TalleHas W3BECTh, HETaIlleHas W3BECTH,
MTUTHEBAsI COJIA U PYTHX),

COCTaBJIAITh (bopmyITsl HEOPraHMYECKUX u
OpPraHUYECKUX BEIIECTB, ypaBHEHUS

XMMHUUYECKHX peaklHud, OOBACHATh WX CMBICI;
MOJTBEPXKAATh XapaKTEepHble XUMUYECKUE CBOMCTBa

APYrHX




BEIIIECTB COOTBETCTBYIOIINMH KCTIEPUMEHTAMH 1
3aIUCAMH YPaBHEHUH XUMUIECKUX

peakuuii;

P 05. ChopMHpOBaHHOCTH YMEHUH YCTAHABIMBATH
MIPUHAUIC)KHOCTh HM3YYEHHBIX HEOPTraHWYeCKHX U
OPTaHWYIECKUX BEUIECTB K ONPEACICHHBIM

KJlaccaM ¥ rpyIinaM COeIMHEHHH,

XapaKTepU30BaTh X COCTAB M BayKHEHIIINE CBOHCTBA,;

oIpenenaThb BUJIBI XUMUYECKHUX cBsA3er
(KoBasieHTHAas!, HOHHAS,

MeTaJlJIn4ecKas, BOJIOPOJIHAS), THIIBL
KPHCTAJUTHIECKUX pemeTox BEILIECTB;

KIIaCCH(UIIIPOBATE XUMUICCKUE PEAKITHH;

P 06. Bnanenue 0OCHOBHBIMH METOAAMH HAy4YHOT'O
MO3HAHWSL BEIIECTB W XHMHYECKHX  SBJICHUU
(HabmoacHwMe, HU3MEpeHue, 9KCIEPUMEHT,
MOJICITHPOBAHME);

P 07. ChopMHUPOBAaHHOCTH YMEHHH MPOBOAUTH
pacueThl 0 XUMHUYECKUM (OpPMyJiaM U YpaBHEHHSIM
XUMHYECKUX

peakIyii ¢ UCMOJIb30BaHHEM (U3UUCCKUX BEIHUYNH,
XapaKTePU3YIOIIUX BEIIECTBA C

KOJINYECTBECHHOM CTOPOHBI: MacChI,

o0beMa (HOpPMAaJbHBIC YCIIOBHSI) T'a30B, KOJMYECTBA
BEIIECTBA; HCIIOIL30BATh CHUCTEMHBIE XMMHUYECKHUE
3HAHHUS [

TIPUHATHUS PEIICHUH B KOHKPETHBIX

JKU3HCHHBIX CHUTYAIlUsX, CBSI3aHHBIX C BEIICCTBAMH U
WX [IPUMCHCHHEM;

P 08. ChopMupOBaHHOCTH YMEHH INIAHUPOBAThH U
BBITOJIHATE XMMHUYECKHN

SKCIEPUMEHT (TIpeBpaIIeHIUs

OpPraHUYECKUX BEIIECTB MPY HArPEBaHUH, MOIYICHUE
STHJICHA M HM3y4YCHHE €ro CBOMCTB, KauyeCTBEHHBIC
peakuuu Ha

aJIbJAEeTHIbI, KpaxMait, YKCYCHYIO KHCJIOTY;
JIeHaTypalus OCIIKOB TPHW HATPCBAHWU, IIBETHBIC
peakiuu OCNIKOB; MTPOBOJUTH PEAKIMA HOHHOTO
o0OMeHa, OIpeaeNsiTh




CpeIy BOAHBIX PaCTBOPOB, KAUECTBEHHBIC PEAKIINN Ha
cynbdat-, kapOooHaT- U

XJIOpU/I-aHUOHBI, HAa KaTHOH aMMOHHWS; pEIIaTh
SKCIIEPUMEHTAIBHBIC 3a7a9H 110

teMaM "Metamtsl" 1 "Hemeramis") B

COOTBETCTBHH C IIPaBHJIAMH TEXHHUKH 0€30IIacHOCTH
Ipu OOpalleHUuHM C BEIIECTBaMH U J1a0OpaTOPHBIM
00opyoBaHKHEM; MIPEACTaBISTh pe3yNbTaThl
XMMHUUYECKOTO HKCIIEPUMEHTA

B (hopMe 3amucH ypaBHCHUN

COOTBETCTBYIOIIUX PEAKLIUN U

(hopMyIHPOBATEH BEIBOABI HA OCHOBE ITHUX
pe3yIbTaTOB,

IIP.09 ChopMupoBaHHOCTE YMEHHS

AHATTM3UPOBATH XUMHUICCKYIO

HHPOPMALINIO, TTOTYYAEeMYI0 U3 Pa3HBIX UCTOYHHUKOB
(cpencTB MaccoBoil nHpOpManuu, ceth MHTEpHET U
ApyrHe);

IP.10 CdopmMupOBaHHOCTH yMEHHH COOJIOIATH
MPaBUJIa KOJIOTHYECKHU 11€JIeCO000Pa3HOro TIOBEACHUS
B OBITY ¥ TPYJIOBOH JESATEIBHOCTH B LIEISIX
COXPaHEHHS CBOETO 37I0POBBS

OKpY>Karouleil NpupoAHON Cpeibl;

VYUTHIBATh OMACHOCTH BO3JCHCTBUS HAa JKUBBIC
OpTaHU3MBI OTIPE/ICIICHHBIX

BEIICCTB, MIOHMMAsl CMBICI TIOKa3aTeNs IMpeaebHON
JIOITyCTUMOH KOHIICHTPAIINH;

MP.11 ans oOy4Yaromuxcst ¢ OrpaHHYCHHBIMH
BO3MOXKHOCTSIMH ~ 3710poBbsi:  CopMHUPOBaHHOCTB
yYMEHHS IPUMEHSTh 3HAHHSI 00 OCHOBHBIX JIOCTYITHBIX
MEeTOJIaX MTO3HAHHS BELIECTB U XMMHUYECKHX SIBIICHHH;




2. COAEP)KAHUE YYEBHOM JUCHUILIMHBI «XUMMSI»

2.1 O0beM y4yeOHOM TMCHUILIMHBI U BUAbI YU4eOHOI padoThI

MPAKTUYCCKUC 3aHATUA

. Oo0beMm B
Buna yueOHoi padoThl
yacax
O0bem 00pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIUIITHHBI 60
BT. Y.
1. OcHoOBHOE coep:KaHHe 56
BT. Y.
TEOPETHYECKOE 00yUeHne 32
[PAKTUYECKUE 3aHATUS 24
2. IlpodeccuoHaILHO-OPUEHTHPOBAHHOE colep kaHue (cogepKaHue 4
MPUKJIAJTHOT0 MOYJIA)
BT. Y.
TEeOpeTu4ecKoe o0ydeHune 2
2

ITpomexyrounas arrectauus B popme nuddepeHImpoBaHHOrO 3aueTa
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2.2 TemaTn4ecKHi IUIAH U COJePKAHNE YUEOHON TUCHUIIMHBI

HaumenoBaHue ConepixaHue y4yeOHOro MaTepuaa O0bem 4yacoB, B T.4. dopmupye
pa3esioB U TeM (ocHOBHOE U TPOdecCHOHAIBHO-OPHEHTHPOBAHHOE), Tpaktiy | TIpodeccron Mble
NPaKTHYECKUE 3aHATHUS P — ATBHO- KOMIIETEH
Bcero | 3amHaTUs | OpHEHTHPOBA nuu
HHOE
CoJIepKaHue
1 2 3 4 5 6
Pa3nea 1. O01as 1 Heopranuyeckasi XuMusl
Tema 1.1 Coaep:xanue y4eOHOIro MaTepHuaJia 2 0 0
OcHoBHBbIE OcHOBHbIC NMOHATHA M 3aKOHbI XMMHM. KOJMYECTBEHHbIE OTHOIIEHUS B OK 01
NOHSATHS U xumuHr. OCHOBHBIE KOJMYECTBEHHBbIC 3aKOHBI B XUMHH W pacyeThl IO 5
3aKOHBI YPaBHCHHUSIM XUMHUYECKHUX PEAKIIHA
PacyerHble 3a1aun Ha HAXOXKIEHHE MACCOBOM JTOJIM XMMHUYECKUX DIIEMEHTOB
Tema 1.2 Coaep:xaHue yueOHOro MaTepuaJia 6 2 0
Ilepuonnyeckmii Ilepuonnyecknii 3aKOH W TeEPHOAUYECKAs] CHUCTEMAa XHMHUYECKUX OK 01
3AKOH M CUCTEMA | 5emenToB JI.M.MenaeaeeBa 2 OK 02
XUMAICCKHX CrpoeHne aToMOB XMMHUYECKHX IEMEHTOB
JIEMEHTOB OCoGeHHOCTH CTPOEHHS YJIEKTPOHHBIX 000JI09€K ATOMOB 3JIEMEHTOB
A.M.MenneneeBa | gonpmmux nepuoIoB 5
H3MeHeHune CBOMCTB COETMHEHNN XMMUYECKUX JIEMEHTOB B MIEPUOIAX U
rpynmax
IIpakTuyeckoe 3ansaTue Nel 2 5
CoCTaBIJICHHUIO PIEKTPOHHBIX POPMYIT aTOMOB XUMUYECKUX DJIEMEHTOB
Tema 1.3 Coaep:kanue y4e0HOro MaTepuaa 2 0 0
Crtpoenue OcHoOBHBIE CBOMCTBA XMMH4€eCKOIi ¢Bsi3U. KoBalleHTHasI CBS3b OK 01
BellecTBa Nonnas xumuueckas cBsizb. MeTtamnnyeckas cBs3b. Kpucramimyeckue 2 OK 02
PEIICTKH.
Coaep:xaHue yueOHOro MaTepuajia 8 4 0
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Tema 1.4. Bona. | Boaa, pacTtBopbl. OK 01
PacTBopbI. MaccoBas 710J11 paCTBOPEHHOTO BEIIECTBA. 2 OK 02
JJIEKTPOIMTHYEC | [[pakTHUecKoe 3aHsTHE N2 2 OK 04
Kasl IIpurorosnenue pacTBopa 3alaHHOM KOHLEHTpaluu OK 07
Aucconuanus KHCI0TBI, OCHOBaHHS U COJIU — AJICKTPOJIMTHL. JJIeKTPOJIUTHYECKAS 9
AUCCOLMALHS.
IIpakTHyeckoe 3ansaTHe Ne 3
CocraBiieHre peakiiii HOHHOT0 0OMEHa ITyTEM COCTABJIEHUS UX IMOJIHBIX U 2
COKpAIlICHHbIX HOHHBIX YPABHEHUI.
Tema 1.5 Coaep:xaHue yueOHOro MaTepuaJia 10
Kaaccupuxkanus | Knaccndpukanus Heopranuveckux Beuects. [IpocTeie u cl10XKHbBIE OK 01
HEOpPraHu4eckux | BeuiectBa. OCHOBHBIC KJIACCHI CIIOXKHBIX BEIIECTB (OKCHbI, THAPOKCHUIBI, 5 OK 02
COCIMHEHHI M MX | KHCIIOTHI, conn). HazBanust Heoprannyeckux BemecTB. OKCHIbI,
CBOlicTBa XMMHYECKHE CBOMCTBA, IOJyYEHUE.
Metamabl. OOmue Qu3nueckue M XUMUYECKHE CBOMCTBA METAJIOB.
CrniocoObl monydeHus. 3Hau€HUE METAIJIOB M HEMETaUIOB B NPUPOJE U
KHU3HEESITEIbHOCTH YeJloBeKa U OpraHu3MoB. Koppo3usi MeTaymioB: BHJIbI
KOPPO3HH, CIIOCOOBI 3aIIUThI METAJIOB OT KOPPO3UH. 5
Hemeraanbl. OOume ¢usnueckue ¥ XMMHYECKHE CBOWCTBA HEMETAJIOB.
Tunuunsie cBoiictBa HemetawioB IV— VII rpynn. Knaccudukanus wu
HOMEHKJIaTypa COEAMHEHUH HeMmeTauioB. KpyroBopoTbl OHOreHHBIX
AJIEMEHTOB B IPUPOJIE
IIpakTunyeckoe 3ansitue Ne 4 2
OnpeneneHne CBOMCTB METAJUIOB M HEMETAJUIOB.
XHMHYeCKHEe CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYeCKHX BellecTB
(OKCHIIOB, THUIPOKCHIIOB, KHUCIOT, COJEH MU JAp.). 3aKOHOMEPHOCTH B 2
M3MEHEHUU CBOMCTB MPOCTHIX BEIECTB, BOJOPOJHBIX COEIUHEHUHN, BBICIINX
OKCHJIOB U THJIPOKCHJIOB
IIpakTuyeckoe 3ansiTue NeS
[IpoBeneHNE XUMUYECKUX PEAKLUH, XapaKTepU3YIOIIUX CBOMNCTBA 2
HEOPraHWYECKHUX BEILECTB
Tema 1.6 Coaeprxanue yueOHOro MaTepuaa 6
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XuMuueckue
peakuuun

Knaccupukauus XuMHYECKHX PpeaKkuWid. YpaBHEHUS OKHUCIICHUS-
BoccTtaHoBJeHUs. CTeneHb okucieHus. OKHUCIUTENb U BOCCTAHOBUTEIIb.

IIpakTuyeckoe 3ansaTue Ne 6

CocraBJjienue ypPaBHeHUil OKHCJIUTEIbHO-BOCCTAHOBUTEJIBHBIX
peakuuii, OmpenereHHe OKHUCIUTENST U BOCCTAHOBUTENS, OIpeaeTIcHUe
CTENEHENW OKUCIICHUSI 3JIEMEHTOB.

IIpakTuyeckoe 3ansaTue Ne 7

OmnpenesieHne CKOPOCTH XMMUYECKHUX PeaKIUii, CMellleHls] PABHOBECHS.
@DaxTOopHIl, BIUSIOUINE Ha CKOPOCTh XUMUYECKOH peakiuu. OOpaTuMoCTh
peakuunii. XMMUYECKOE paBHOBECHE.

OK 01

Pazgen 2. Oprannyeckasi XuMusi

Tema 2.1.
OcHoBHBIE
NOHATHSA
OpraHuyvecKoi
XUMHH

Coaep:xanue y4eOHOIro MaTepHuaJia

[Ipenmer opraHMnYeCcKO XUMUU.
OcHOBHBIE I10JI0OKEHHUS TEOPHHA XHMHYECKOT0 CTPOCHHSI.
N3omepsl. Buasl n3omepun.

IIpakTnyeckoe 3ansaTne Ne8
CocraBneHne CTpyKTYPHBIX (hopMyrr H30MepoB

OK 01

Tema 2.2.
CBoiicTBa
OpPraHu4YecKux
BEIECTB

Coaep:xxaHue y4eOHOro MaTepuaJia

16

[IpenenbHbie yrieBoaopoabl. AJIkanbl. HenpeaenbHbIe yriaeBoI0POIbI.
AJakenpl. Ouznyeckue cBONCTBA
XHUMHYECKue CBOMCTBA U nosrydeHue. [Ipumenenne

AnkuHbl. JlueHoBble yriesoaopoasl. bensolr.
N3omepns. Homenkiarypa. XuMHudecKkue CBOMCTBA.

IIpakTnyeckoe 3ansaTue Ne 9
CpaBHEHME CBOMCTB MPEIEIbHBIX U HENPEAEIBbHBIX YIIIEBOIOPOOB.

OK 01
OK 02
OK 04

IIpakTHyeckoe 3ansitue Ne 10
Pemienue 3a1a4 Ha BBIBOJT ()OPMYJT YTIIE€BOJIOPOIOB.

CnupTsl, K1accudukanys, HOMEHKIaTypa, GU3NYECKUe CBOMCTRA.
Pewenue 3anau.

XUMUYECKUE CBOMCTBA CIUPTOB. [[pumenenune

KapOoHoBbIe KncJI0ThI. XMMUUECKHUE CBOICTBA.

CJ10:xHbBIE 3UPBHI.

OK 01
OK 02
OK 04
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IMpakTnyeckoe 3ansaTue Nell
OmnpeneneHne CBOWCTB KApOOHOBBIX KHCIIOT

Amunbl. Knaccudukaius, HOMEHKIATypa. AMHHOKHCIOTbI. XUMHUYECKHE
coiictBa. besaku. Ctpykrypa. CBolicTBa

IIpakTnyeckoe 3ansaTue Ne 12

CocrapiieHue ypaBHeHHI XUMHYECKHUX PEAKIHIl C y4acTHEM
OpraHM4yecKMX BellecTB Ha OCHOBAHUU UX COCTaBa U CTPOEHUS.
buoopranunueckue coenunenus. Ilpumenenue u 6uonoruyeckas poib
yraeBo1oB. OKUCIEHHUE YIIeBOI0B — HCTOYHUK SHEPTUU JKHUBbBIX
opranu3zMoB. O61acTu NpUMeHeHNss aMUHOKUCIIOT. [IpeBpaienus 6enkoB
Uiy B opranu3me. buonornueckue GpyHkuuu 6enxoB. buomorndeckne
¢byHKUIMHU XUpOB. Posb opraHnyeckoit XUMUM B peLLICHUH IPoOJIeM
IUILEBOM 0€3011aCHOCTH

OK 01
OK 02
OK 04

Pa3nes 3. Xumus B ObITY M IPOU3BOACTBECHHOM JeATEIbHO

CTH YC¢/I0BCKA

Tema 3.1 Xumus
B ObITY U
NMPOU3BOACTBEHH
Ol 1eATeJbHOCTH
yej0BeKa

IMpodeccnonaIbHO-OPHEHTHPOBAHHOE  COJEP:KAHHE y4eGHOro
MarTepuaja

4

Hogeiimme 1ocTHKeHHS] XUMHYECKOH HAYKH U XMMHYECKOI TEXHOJIOTHH.
Poabr xuMum B o0ecmedyeHHM JKOJOTMYECKOH, 3IHEPreTH4ecKoi
0e30IacHOCTH NpPH padoTe ¢ ceTeBbIM U CepPBEPHBIM 000PYAOBAHUEM.
[IpaBuna moucka W aHanM3a XUMHYECKOH HWHGOpMAIMU U3 Pa3TUYHBIX
UCTOYHUKOB (Hay4Has M y4yeOHO-Hay4Hasl JINTEepaTypa, CPeiCcTBa MacCOBOM
uH(popmaiuu, cetb MiuTepHer)

IIpakTuyeckoe 3ansaTue Ne 13.
AHaJIU3 MATEePUANIOB IJM 3JeKTPOoHMKHU (oprerexio, [IBX miacruk,
MOJIMCTHPOJI U AP.)

OK 01
OK 02
OK 04
OK 07
I1K 3.4.
I1K 3.5.

AudpepeHnpoBaHHbIN 3a4eT

Bcero

60

26
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3. YCJOBUA PEAJIMSAIIAUA ITPOT'PAMMBbBI YUYEBHOM JUCHUITIUHBI
«XHUMHUSA»

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHn 0

Peanuzarus yueOHOM MUCHMIUIMHBI TpeOyeT HATMUus yaeOHOro kabnuHeTa XuMUH.

O6opynoBanne yaeOHOTo KaOWHETA: TT0CAJOYHBIC MECTA 110 KOJIMYECTBY 00yJaIOIINXCS;
pabouee MECTO TpernojaBaress, J0CKa.

TexHuyeckue cpeacTBa 0OYUCHHS: KOMITBIOTEP C JIMIIEH3UOHHBIM ITPOTPAMMHBIM
o0ecriedyeHneM, SKpaH, MyJIbTHMEIHAIIPOSKTOP.

3.2 UudopmanuonHoe odecriedyeHue 00yuyeHust

OcHoBHas iMTeparypa
1. Pymsutuc, I'. E. Xumus. ba3oBelii ypoBeHb: d5ieKTpoHHAs (hopMa yaeOHOTO TTOCOOUS ISt
CIIO /T. E. Pyn3utuc, ®. I'. ®enpaman. - Mocksa: [Ipocsemenue, 2024. - ISBN 978-5-09-
107579-3. - Tekcrt: anexkrpounsiii. - URL: https://book.ru/book/952389

JlonoIHUTeIbHbIEe HCTOYHUKH
1. Xumus. 10 xnacc. ba3osslil yposens : YueOnuk / B.B. Epemun, H.E. Ky3pmenxo, B.1.
Tepenun [u ap.]; moxa. pen. B.B. Jlyuun — Mocksa : [IpocBemenue, 2023. — 208 c. — ISBN
978-5-09-110489-9. — URL.: https://book.ru/book/952251
2. Kysnenosa, H.E.. Xumust. ba3zosrit ypoBens. 11 knace : Yue6nuk / H.E. Ky3nerosa, A.H.
JIéskun, M. A. lllatanoB — Mocksa : [Ipocsemenue, 2022. — 242 ¢. — ISBN 978-5-09-099557-
3. — URL: https://book.ru/book/951301
2. Pymsutuc, I'.E.. Xumus. 11 knacc. ba3oBsiii yposens : Yuebnuk / I'.E. Pynsutuc, ®@.I'.
®enpaman — Mocksa : [IpocBemenue, 2023. — 224 ¢. — ISBN 978-5-09-108904-2. — URL.:
https://book.ru/book/952221
3. IMa6puensu, O.C.. Xumus. 10 kinacc. ba3osiit yposens : Yueonuk / O.C. I'abpuernsi,
N.I". Octpoymos, C.A. CragkoB — Mocksa : [Ipocsemienue, 2023. — 128 c. — ISBN 978-5-
09-107222-8. — URL.: https://book.ru/book/951378
4. ["abpuensn, O.C.. Xumus. 11 knacc. bazossiit ypoBens : YueOnuk / O.C. 'abpuernsH,
N.I". Octpoymos, C.A. CagkoB — Mocksa : [IpocBemnienne, 2023. — 128 c¢. — ISBN 978-5-
09-103623-7. — URL.: https://book.ru/book/951379

HNuTepHeT-pecypcsl

1. Poccuiickoe oOpazoBanne — OenepanbHbiii mopran - http://www.edu.ru

2. Enunas  xommekums  1udpoBeIX  oOpasoBareidbHBIX — pecypcoB-  http://school-
collection.edu.ru YauBepcanbHast SHIMKIONEe U - http://www.Kkrugosvet.ru

3. DnekTpoHHas OubaroTeKa mo xumuu - http://www.chem.msu.su/rus/elibrary/regions.html

4. [Moaroroska k EI'D mo xumuwm -http://chemistry.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB
OCBOEHHA YYEFHOM JUCIHUATLIAHBI «XUMMSI»

KOHTpOJIb H OICHKA

pe3yabTaTOB

OCBOCHUA

IpernoIaBaTesieM B MpoIiecce MPOBEICHHS 3aHITHH.
OneHka JMYHOCMHBIX PE3yNbTAaTOB OOECIIEUMBACTCS B XOJE pealu3aluil BCEX
KOMITOHEHTOB 00pa30BaTeIbHOTO MPOIIecca, BKIOYas BHEYPOUHYIO ICATEIBHOCTb.
OleHKa TOCTUKEHUST MEemanpeoMemHubiX pe3yibTaToOB MPOBOAUTHCS B XOJI€ TEKYIIEH U
POMEKYTOUHOU arTectaru. OIEeHUBACTCs JOCTH)KEHUE KOMMYHHUKATUBHBIX U PETYJISTUBHBIX
HeﬁCTBHﬁ (HaBbIKI/I COTPYAHHUUCCTBA, CaMOOpraHu3anv, CaMOCTOATCIIBHOCTHU OUCHHUBAHUA

CUTYyalldd W TPUHATHS PEIICHMUS,
JIeSATETLHOCTH).

IUCHUIIIINHEI

OCYHICCTBJIACTCA

CaMOCTOATCIIBHOCTHU HH(bOpMaHHOHHO'HOSH&B&TCJ’IBHOﬁ

IIpenmeTHble pe3yJibTaThI

O0beKT KOHTPOJIsA

@®opMBI U METO/IbI

CHUMBOJIUKOM;

C y4eToM KOHTPOJISl M OlleHKH

npo¢ecCHOHATBHO pe3yJbTaToB

il HANPaBJIEHHOCTH o0yueHust
ITP 01. CdopmupoBannocts npeacrasinenuit | OK 01,02,04, 07 VYcrHbll 1
0 MecTe XUMHM B coBpemeHHoW HayuHoi | [1IK 3.4., [IK 3.5. IIMICBMEHHBIN OIPOC
KapTUHE MUpa; MOHUMAHUE POJIM XUMHUHU B HuddepenunpoBaHHo
dbopMHupOBaHUH Kpyrosopa u 1 3a4eT
(GyHKIIMOHAIBHOW TPaMOTHOCTH YeJIOBeKa
JUTSL pEeIIeHUs MPAKTHUECKUX 3a/1a4;
ITIP 02. Bnagenme ocuHoBomoaararmmumu | OK 01,02,04, 07 YCTHBEIN 1
XUMUYECKUMH  moHATusMH,  Teopusimu, | [1K 3.4, TIK 3.5. MMACbMEHHBIA OMPOC
3aKOHAaMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE JuddepenunpoBaHHo
II0JIb30BaHNE XUMHYECKOW TEPMUHOJIOTUEN U 1 3auer

I[P 03. CdopmMupoBaHHOCTH
BBISIBIIAITH ~ XapakKTepHblE  NPHU3HAKKM U
B3aMMOCBSI3b M3yYECHHBIX MTOHSITUH,
MIPUMEHATh COOTBETCTBYIOLINE MTOHATUS TIPU
OIHMCaHUUN CTpOCHUSA 31 CBOWCTB
HEOPraHWYECKUX U OPTaHUYECKUX BEIIECTB U
WX MpPEeBpallCHU; BBIABIATH B3aUMOCBS3b
XUMUYECKUX 3HAHUW C TOHATUSMH U
MPEJCTABICHUSMH APYTUX
€CTECTBEHHOHAYYHBIX MIPEIMETOB;

YMEHUN

0K 01,02,04, 07
I[IK 3.4., IIK 3.5.

[IpakTuueckue padboTh
JuddepenunpoBaHHo
1 3auer

I[P 04. CdopMUPOBaHHOCTH
MCII0JIb30BaTh HAUMEHOBAHUS
XUMHUYECKHX COETUHEHUM
MEKYHAPOJHOIO COK3a TEOPETUYECKOH H
MPUKIIATHON XUMHUH U TPUBHAJIbHBIE
Ha3BaHMsI BAKHEHIINX BEIIECTB

COCTaBJIATh (POPMYIIBI HEOPTAHUYECKUX U

YMEHUHN

OpPTaHMYECKHUX BEIIIECTB, COCTaBIISITh
ypaBHEHUS XUMHUYECKHUX peaxuui,
OOBSCHAT, WX CMBICT; IOATBEPXKAAThH
XapaKTepHbIe

XUMUYECKHUE CBOWCTBA BEILIECTB
COOTBETCTBYIOLIMMU SKCIIEPUMEHTAMHU U
3aIUCSMU YPABHEHUN XUMUYECKUX

OK 01,02,04, 07
MK 3.4., IIK 3.5.

TecToBBIC 3agaHN
JuddepeHumrpoBanHO
1 3a4er
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pEeaKIuii;

I[P 05. CdopMUPOBaHHOCTH
YCTaHaBJIMBATh IIPUHAJIEKHOCTh
M3yYECHHBIX HEOPIraHUYECKUX U
OpraHWYECKUX BEUIECTB K ONpPEIEICHHBIM
KJIaccaM U IpyIIaM COEAUHEHUM,
XapaKTepU30BaTh UX COCTAB U Ba)KHEHIINE
CBOICTBA; OIPEIEIATh BUIAbI XUMUYECKUX
CBS3€H, THUI KPUCTALIMYECKHUX PEHIETOK
BEIECTB; KJIACCU(DUIIMPOBATH XUMUYECKHE
peakuuy;

yMEHUHI

0K 01,02,04, 07
I[IK 3.4., IIK 3.5.

TecroBble 3a0aHUs
HuddepennrpoBanHo
1 3a4eT

[IP 06. Bnagenue OCHOBHBIMA METOIAMU

0K 01,02,04, 07

[IpakTuueckue padboThl

Hay4HOro no3HaHus Bemects U xumudeckux | I1K 3.4, TIK 3.5. HuddepennrpoBanHo
SIBIICHUI (HAaOII0/IeHHE, ¥ 3a4er

U3MEpEeHHe, IKCIIEPUMEHT,

MOJICJIMPOBAHUE);

I1P.07 CdopmupoBaHHOCTH ymenuii | OK 01,02,04, 07 Pemenue

npoBoAMTh  pacuetsl 1o  xumuyeckuM | [1IK 3.4, I1K 3.5. CUTYallMOHHBIX 33124
dbopMynaM U ypaBHEHHSIM XHUMHUYECKHUX; HuddepenunpoBaHHo
UCII0JIb30BaTh 1 3a4er

CUCTEMHBIE  XUMHUYECKME 3HAHMUSA Ul
IIPUHATUS PELICHUN B KOHKPETHBIX
JKU3HCHHBIX  CUTyalUsX, CBA3aHHBIX C
BEIIIECTBAMH M UX IPUMEHEHUEM;

ITP.08 c(OpPMHPOBAHHOCTh ymenunii | OK 01,02,04, 07 [IpakTHyeckue paboThl
IJIAHUPOBATH U BBITTOIHATh XUMUYECKHI K 3.4., TIK 3.5. HuddepennrpoBanno
HKCIEPUMEHT 1 3a4eT

I1P.09 c(hopMUPOBAHHOCTH ymenust | OK 01,02,04, 07 Pa6ota c Tabnuiamu u
aHaJTM3UpOBaTh XUMHUEcKyto nHpopmanuio, | I1K 3.4., TIK 3.5. UHTEPHET-
MOJIy4aeMyI0 U3 pa3HbIX UCTOYHUKAMU
VCTOYHUKOB (CPEACTB MacCOBOU JuddepeHurpoBanHO
uH(popmanuu, cetb UHTEpHET u Apyrue); 1 3a4er

ITP  10. CdopmupoBanHocts  ymenwuii | OK 01,02,04, 07 YcCTHBIN U

co0Jr0/1aTh MpaBuiIa skosnornuecku | [1K 3.4., TIK 3.5. MMACbMEHHBIA OMPOC
1enecooOpa3Horo IMoBeleHUs: B OBITY U JuddepeHumrpoBanHO
TPYIOBOM NEeATEIIBHOCTU B LeJsx 1 3a4er

COXpaHEHHUs CBOETO 310pOBbS u

OKpYKaroIllel MPUPOIHON CPEJIbI;

YUNUTBHIBaThb ONACHOCTh BO3ACHCTBHS Ha

’KUBBIE OPTaHU3MBbI OTPEIEIIEHHBIX

BEUIECTB, IIOHMMas CMBICI IIOKa3aTess

MIpEeAEIbHON JOITYCTUMON KOHIIEHTPAluu;

I1P.11. Jlst o0yJaromuxcs c | OK 01,02,04, 07 YCTHBIN B
OTpaHWYEHHBIMHU BO3MOXKHOCTSIMU 3710poBbs: | I1IK 3.4, TIK 3.5. MMACbMEHHBINA OITPOC
c(OPMHPOBAHHOCTh ~ YMEHHUSI  IPUMEHSThH JuddepeHumrpoBanHO
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX 1 3a4eT

INO3HaHUA BCIICCTB U XUMHUYCCKUX ﬂBHeHHf/'I;




