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PabGouast mporpamma ydeOHON JUCHUIUIMHBI «XHUMHs» pa3paboTaHa Ha OCHOBE
tpeboBanuit  PI'OC  cpenHero  obmero  oOpa3oBaHUs,  YTBEPXKACHHOTO  MPHKA30M
Munnpocsemenuss Poccum Ne 413 or 17.05.2012 (akryanpHas pemakuus), deaepaibHON
00pa3oBaTeNbHONW MPOTPaMMBl CpeJHEro oO0Iero oOpa3oBaHMs, yTBepkIAeHHOH [Ipukasom
Mumnnpocsemenuss Poccun ot 18.05.2023 Ne 371(akryanpHasi pemakius), paclopsDKEHUS
Munnpocsemieanst Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaeann Konmenmnun
npenofaBaHus  00meO0pa30BATENbHBIX  TUCHUIUIMH C  y4eTOM  NpogecCHOHATbHON
HAMpaBJICHHOCTH MPOTPAMM CPEAHEr0 MpodecCHOHATBLHOrO 00pa30BaHusl, peaan3yeMbIX Ha 0aze
OCHOBHOTO 00111er0 00pa3oBaHus»; NUchMa JlernapraMenTa rocy1apcTBeHHOU MOJIMTUKU B cepe
cpeaHero  MpoQecCHOHaTbHOrO  oOpa3oBaHuMs M NPO(GECCHOHATBHOIO  O0y4eHHUs
Mumnrnpocemienus: Poccun «O HampaBieHun pekoMeHmanuit» ot 1 mapta 2023 1. No 05-592
(Pexomennmamuu 1o peanu3anuM CpeJHEro o0mero o0pa3oBaHUS B Ipeaeiax OCBOSHHS
0o0pa3oBaTeNbHOIl MPOrpaMMbl CPEAHEro MPO(PECCHOHAIBHOIO OOpa30BaHMs), METOIUKU
npernofaBaHus  00meo0pa3oBaTeIbHON  TUCIUIUIMHBL «XUMHS» U MPUMEpPHOU paboueit
nporpaMMbl  00II€00pa30BaTeNbHON — JUCHMIUIMHBL  «XUMHUS» U1 TPOo(ecCHOHATBHBIX
00pa30BaTeNbHbIX OpraHU3aliil yTBEpKIACHHbIX Ha 3aceqaHiuu COBeTa 10 OLEHKE COJIEpKaHus U
KauyecTBa MPUMEPHBIX pabouux MporpaMM 00111e00pa3oBaTeIbHOIO U COIMATLHO-TYMaHUTAPHOTO
IIUKJIOB cpenHero npodeccuonanbHoro oopasosanus ®I'bOY IO UPIIO, nporokon Ne 14 ot
30.11.2022 r., ®eaepanbHOro rocy1apcTBEHHOr0 oOpa3oBarensHOro cranaapra (nainee — ®I'OC)
no cneuuanbHoctu 38.02.03 «OmnepanuoHHas JESTENBHOCTb B JIOTMCTUKE», YTBEPKIECHHOTO
npuka3zom Munnpocsemenus Poccun Ne 257 ot 21 anpenst 2022 1.

Opranmzanus-paspadotunk: Cankt-IleTepOyprckoe rocyrapcTBeHHOE OFOKETHOE
npodeccnoHabHOE 00pazoBarenbHOE yupexacaue «Koemk
ABTOMATHU3AIIMU TIPOU3BOICTBAY.

[Iporpammy coctraBuna AcadpoeBa M.C., mpenomaBatens CII6 I'BIIOY  «Komnemx
aBTOMATH3aI[UU TIPOU3BOICTBAY.

[Iporpamma paccMOoTpeHa © oOf0OpeHa Ha 3acedaHuu padoueil Trpymibl, MNPOTOKOI N7
or 15.05.2024 .
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1. MACIIOPT PABOYEM ITPOT'PAMMBI YYEFHOM JUCITATIIMHBI «XUMMSI»
1.1. MecTo y4eOHO# TUCHHUIUIMHBI B CTPYKTYpe 06pa3oBaTebHoii nporpammbl CITO

O6meoOpa3oBarTenbHas ydeOHas TUCIUTUINHA « XUMHS SIBJISETCS 005A3aTSIIbHON YaCThIO
0011e00pa3oBaTeIbHOTO IUKIA OCHOBHOW 00pPa30BaTEIbHOW MPOTpaMMbl B COOTBETCTBHH C
®I'OC no cnenuanbHocT 38.02.03 «OnepannoHHas AEATEIbHOCTDh B JOTUCTUKEY.

1.2. lleqin 1 NJIaHUPYeMble Pe3yJabTaThl 0CBOECHHSI JUCITHIJIMHBI
1.2.1. lesu nuCHUIVIMHBI B COOTBETCTBHU ¢ coaep:xannem ®OII COO

Copep:xanue MporpaMMbl « XUMUS» HAMIPABJICHO Ha IOCTHXKEHUE CIEAYIONIUX LIeTei:

- QopmupoBaHUE CHCTEMBl XMMHYECKUX 3HAHUN Kak BaKHEUIICH COCTaBIISIOIICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOpPOM JieKaT KIIIOYEBbIE TIOHATHUSA,
dbyHIaMEHTaJIbHBIC 3aKOHBI U TEOPUU XMMHUHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHUE U MOHUMAHHE
CYIITHOCTH JOCTYMHBIX 00OOIICHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

- (GopMHpOBaHHE U PAa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX MO3HAHMS BEIIECTB
U XMUMHUYECKHX PEaKIuil, HEOOXOAUMBIX ISl IPUOOPETEHUs YMEHUM OPUEHTUPOBATHCA B MHPE
BEIIECTB U XUMUYECKUX SBICHUI, UMEIOIINX MECTO B IPUPOJIC, B IPAKTUYECKON U MMOBCEAHEBHON
KU3HH;

- pa3BUTHME YMEHUH M CIIOCOOOB JESATEIBHOCTH, CBA3aHHBIX C HAONMIOJIEHUEM H
O0OBSICHEHUEM XUMHUYECKOTO PKCIEPUMEHTA, COOJIIOJICHUEM TpaBUil 0€30MacHOTO OOpalieHus ¢
BEIIIECTBAMH.



1.2.2. Ilnanupyemble pe3yabTaTbl OCBOEHHS 0011e00pa30BaTeIbHON yUeOHOH AUCHUIIMHBI B COOTBETCTBHM ¢ TPeOOBAHUAMM
®I'OoC COO u ®1roC C1io

KOII U HAMMCHOBAHHUEC

HJIaHl/IpyeMl)Ie PE3YJbTAThLI OCBOCHUSA TUCHHUILIMHBI

(hopmupyembIx JIuuHOCTHBIE Pe3yabTaThl MeTanpeaMeTHbIe pe3yabTaThl IIpeameTHbIe pe3yabTaThI
KOMIICTeHIU
OK 01. Beibupats crioco6sr | JIP 01. I'paxxmanckoe Boctimtanme: | MP 01,  Osmagmenme  yamBepcambHbME | ITP 01. ChopMupoBaHHOCTE MPECTABICHHIHA: O
pemeHus 3agad | chOPMHPOBAHHOCTh TPAXKAAHCKOM MO3WIMM | yI€OHBIMH IO3HABATEIBHBIMH  JEHCTBHAMH: | XMMHUYECKOM COCTABILFOLIECH
npodeccrnoHaIBEHOH oOydatorerocs Kak AKTHBHOTO U | CaMOCTOSTENBHO (opMyTHpOBaTH U | €CTECTBEHHOHAYYHOH KapTHHBI MHpPa, POIH
JIESITEIEHOCTH OTBETCTBEHHOTO JIeHa POCCHICKOTO | aKTyaJIM3UpOBaTh MPOOJIEMy, pacCMaTpUBaTh €€ | XUMHHA B IIO3HAHUM SIBJICHUH IPHPOABL, B
IIPUMEHHUTEIBHO K | oOIecrTBa; BCECTOPOHHE; (OpMHPOBaHUH MBIIUICHUS U
Pa3IMuHBIM KOHTEKCTaM; JIP  02. [IlarpuoTuueckoe BOCHHUTaHHE: | - YCTAHABJIUBATH CYIIECTBCHHBIH NPH3HAK WM | KYJIbTYPhl JIMYHOCTH, €€ (YHKUHMOHAJIbHOM
OK 02. Ucnonb3oBaTh | copMUpOBaTh LIEHHOCTHOE OTHOIIEHHWE K | OCHOBAHHUS JJIsI CPAaBHEHUS, KJIACCU(HKAIMK W | TPAMOTHOCTH, HEOOXOAMMOHN Il peuleHus
COBpEMEHHBIE CpPE/CTBa | TOCYNapCTBEHHBIM CUMBOJIaM, HCTOPHYECKOMY | 000OLICHUS NPaKTHYECKUX 3a/1a4 1
TIOUCKa, aHaiM3a U | M T[pUPOAHOMY HACIENUIO, TNaMSITHUKAM, | - CHOCOOHOCTD " TOTOBHOCTh K | 9KOJIOTHYECKH 0OOCHOBAaHHOTO
HHTEPIPETALUH TpaguLusiM HapoaoB Poccuu, NOCTHIKEHHSM | CaMOCTOSTENLHOMY IOUCKY METOJOB PELICHUs | OTHOLICHHS K CBOEMY 3JI0POBBIO U
nHdopmanun u | Poccum B Hayke, HCKycCTBE, CIIOpPTE, | MPAKTUYECKHX 3ajad, MPUMEHEHHIO Pa3IMYHBIX | IIPUPOXHOH cpexe;
nH(popMannoHHbIE TEXHOJIOTHUSIX U TPYJE; METO/I0B TIO3HAHNS; P 02. BrnageHue CHCTEMOH XHMHYECKHX
TEXHOJIOTUHI s | JIP 03. JlyxoBHO-HpaBCTBEHHOE BOCIMTaHME: | - (JOPMHPOBAHNWE HAYYHOTO THIA MBIIUICHHS, | 3HAHHH, KOTOpast BKJIFOYAET:
BBITTOJTHEHUS OCO3HAaHHE JMYHOTO BKJIAJa B IIOCTPOCHHE | BIAICHHUE Hay4YHOU TEepPMHUHOJIOTHEH, | OCHOBOMNOJNATAIOIINE TOHATHS  (XUMHYECKUH
poQeCCHOHANBHBIX 33/1a4; | YCTOHYMBOTO OYyIyIIero KITFOUEBBIMH TIOHATHSIMH M METOJIaMH; 9JIEMEHT, aTOM, DJIEKTPOHHAsi 000JI0YKa aToMma,
OK 04. O¢pdexrusno | JIP 04. Omnueckoe BOCIIUTAaHHE: | - BIIAJICTh HaBBIKAMU yaeOHO - | $-, p-, d sMeKTpOHHBIC OpOWTANIHM aTOMOB, WOH,
B3aUMO/IeiiCTBOBATh U | chopMHPOBAHHOCTH 340POBOTO 1 OE30MACHOTO | MCCIIE0BATEIbCKOM u MPOEKTHOH | MojeKya, BaJIEHTHOCTb,
paborath B KOJUIEKTHBE M | 00pa3a )KM3HH, OTBETCTBEHHOT'O OTHOIICHHS K | JIESTENbHOCTH, HaBbIKaMU paspeleHus | 3JIeKTPOOTPHLATEIbHOCTh, CTEIeHb OKUCIICHNS,
KOMaH/JIE; CBOEMY 3/10pOBBIO npobuiem; XMUMHYECKas CBs3b, MOJIb, MOJISIpHAs Macca,
OK 07. CouneiictBoBars | JIP 05. TpynoBoe Bocriutanue: -aHAJIM3MPOBATH TOIYYEHHBIE B XOJI€ PEILICHUS | MOJSPHBIE  00BEM,  yIJIEPOJHBI  CKelNerT,
COXpaHEHHMIO OKpYXalollled | -  HMHTepec K  pa3inuuHbiM  cdepam | 3a7adu pe3ysbTaTbl, KPMTHYECKH OLIEHMBATh WX | (DYHKIMOHAIbHAs TPYNIa, PaguKaj, U30MepHs,
cpensl, npodeCCHOHANBLHON JIESITEIbHOCTH, YMEHHE | JOCTOBEPHOCTh, NMPOTHO3UPOBATH M3MEHEHHE B | U30MEPHI,
pecypcocOepeskeHuIo, COBEpIIATh OCO3HAHHBI BBHIOOp Oyaymieil | HOBBIX YCIOBUSIX; TOMOJIOTHYECKHH psiJl, TOMOJIOTH,
NpUMEHATh  3HaHWs 00 | mpodeccun u peanusoBbiBaTh coOctBeHHble | MP 02, OBnangeHume — yHMBEPCAIBHBIMH | YIJIEBOAOPOIbBI, KHCIOPOA- U
N3MEHEHUN KJIMMaTa, | KU3HEHHbIC TUIaHbI; KOMMYHUKATHBHBIMH JACHCTBUSMU: a30TcozepIKaliue COeTUHEHHUS,
NPUHOUIBL  OepeXXIIMBOro | - TOTOBHOCTH M CIIOCOOHOCTH K 00pPa30BaHUIO M | - BIIAJETh PA3IMYHBIMHU CIIOCOOAMHU OOLIEHUS W | OMOJOTHYECKH aKTHBHBIC BellecTBa (YIiIeBOJb,
NIPOM3BOJCTBA, 3()(EeKTUBHO | caMO00pa30BaHMIO HAa MPOTSHKEHHMHM BCEH | B3aUMOJCHCTBUS KHPBI, 6enkn), MOHOMED, HoJIMMep,
JIeiCTBOBATh B | JKU3HH; - IOHMMATh W HCIOJb30BaTh IMPEUMYIIECTBA | CTPYKTYPHOE 3BEHO,
Ype3BbIYAHHBIX CUTYALUIX JIP 06. Dxosoruueckoe BOCIIUTAHHE: KOMaH/IHOH M MHMBUAYaJIbHOH PabOThI BBICOKOMOJIEKYJISIPHBIC COeIMHEHUS,
K 1.2. Opraau3oBbeBaTh | COPMHPOBAHHOCTH skosnornueckoii | MP  03.  OpnajgeHune  yHHBEPCAIbHBIMH | KPUCTAJUIMUYECKAasl PEIETKA, THITBI XUMUYECKUX
MPOLIECCHl CKIaAMPOBAHUS M | KYJbTYpbl, OHMMAaHHUE BIMSHHS COLMAIBHO- | PErYJISITUBHBIMHU JCHCTBUSMHU: peakiuii  (OKHUCIUTENbHO-BOCCTAHOBUTENIBHbIE,
rpy3onepepadboTKu Ha | SKOHOMUYECKHX MPOLECCOB Ha COCTOSHHE | - CaMOCTOSATEIHHO OCYIIECTBIIATH | AK30- U
CKIIazie. MIPUPOTHON M COIMANBHOW Cpelbl, OCO3HAHME | MO3HABATENBHYIO  JICSITENBHOCTD,  BBUIBIATH | PHIOTEPMUYECKHE, PEAKIMH MOHHOTO OOMEHa),
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InK 3.1 IInanupoBaTh
MOJITOTABIIUBATh u
OCYILECTBJIATh TIpo1ecc

MePEBO3KHU IPY30B.

r7100aJIbHOTO
npo0iem;

- INIAaHUPOBAHUE U OCYILECTBICHHUE JICHCTBHI B
OKpY>XKalollel cpeie Ha OCHOBE 3HAHMS Liesei
YCTOHYMBOTO pa3BUTHS YEIOBEYECTBA;

- aKTUBHOE HENpUsITHE JICHCTBHIA,
MIPUHOCSIINX BPE] OKPY’KaroIeH cpere;

JIP 07. lleHHOCTM HAy4YHOTO TIIO3HAHMUSA:
OCO3HaHHE IEHHOCTH HaYYHOU NESITENHHOCTH,
TOTOBHOCTh OCYIIECTBISATH TPOCKTHYIO U
HCCIIeI0BATEIbCKYIO JIeSITENILHOCTh
WHAWBUAYaAJIbHO U B I'pYyIIIIE.

XapakTepa OKOJIOTHYCCKHUX

npoOyieMbl,  CTaBUTh ¥ (OPMYJIHPOBATh
COOCTBeHHBIE 3aJadyd B  00pa3oBaTEIbHOM
JISITETIBHOCTH U JKU3HEHHBIX CUTYyallHsX;

- NPUHUMAaThb MOTHBBI M apryMEHTHl JAPYTHX
JIofie! P aHaIK3e Pe3ynbTaToOB AEATEIbHOCTU

pacTBop, QJICKTPOJIUTHI, HEBJICKTPOJIMNTHI,
QJICKTPOJIUTUYCCKA

Jucconuanys, OKUCINUTCIIb,

BOCCTAaHOBUTCIIb, CKOpOCThb XUMHYECKOH

peaxIy, XUMHYECKOe PaBHOBECHE),

TEOPUH ¥ 3aKOHBl (TCOPUSI XUMHYECKOTO
CTPOEHUS OPTaHUYECKHUX BEIECTB
A.M.bytneposa, Teopus

JIEKTPONUTHYECKON JUCCOLMALNY,
nepuoguueckuii 3axkon [1.11.Menneneena,

3aKOH COXPaHEHUS MacChl),

3aKOHOMEPHOCTH, CUMBOJINYECKUH S3bIK XUMHH,
(daxTomoruyeckue CBeACHHS O CBOMCTBaX,
cocTaBe, MOJTyYeHUN U 6e3omacHOM
UCIIOJIb30BaHUU BaXKHEUIINX

HEOPraHUYEeCKHX U OPTraHUYEeCKUX

BEIIECTB B OBITY M MPAaKTHIECKOH

JESTEIbHOCTH YEI0BEKA;

P 03. ChopMupoBaHHOCTh YMEHHH BBISIBIISATH
XapaKTepHbIE IPU3HAKU U B3aUMOCBS3b
W3YyYEHHBIX NOHATHUH, IPUMEHSTh
COOTBETCTBYIOLINE NOHATHUS IIPH

OIMCAaHUU CTPOECHMSI U CBOMCTB
HEOPraHWMYECKHX M OPTaHUIEeCKUX

BEIIECTB W HX IPEBPALICHUI; BBISBIATH
B3aUMOCBSI3b XUMHYECKUX 3HAHUH C

HOHATUSIMM W TIPEJCTaBICHUSIMU  JIPYTHX
€CTECTBEHHOHAYYHBIX ITPEAMETOB;

P 04. CdopmMHpoBaHHOCTD yMeHUi
HCIIONIb30BaTh ~ HAMMEHOBAaHMS  XUMHYECKHX
COE/IMHEHUH MEXXIYHApPOIHOTO coro3a
TEOPETUUECKON

1 TIPUKJIaTHON XMMHUH U TPUBHAJIbHbIE

Ha3BaHMSl BaXKHEHIIMX  BellecTB  (ITHIIEH,

arneTUiIeH, ThulepuH, ¢eHol, (opMalbIaeTH,
YKCyCHasl KHCJIOTa, TJIMIWH, YyrapHbIA Tas,
VIIEKUCIIBIA Ta3, aMMHUak, TalleHas W3BEeCTb,
HeraiieHasl U3BeCTh, MUThEBAs COJa U JPYTHX),
COCTaBISITh  (OPMYJBI HEOPraHWYECKHX U




OpPTraHWYECKUX BELIECTB, ypaBHEHHS
XMMHUUYECKUX PEaKuuil, OOBSICHATh HMX CMBICI;
MOATBEPXKAATh  XapaKTepHbIE  XUMHUYECKHUE
CBOMCTBa BEIIIECTB COOTBETCTBYIOLINMHU
9KCIIEPUMEHTaMHU H

3aMUCSIMH YPaBHEHUH XUMHUECKUX

peakuuii;

P 05. CchopmMupoBaHHOCTD YMEHUH
YCTaHABINBATh TPUHAIICKHOCTh H3YICHHBIX
HEOPTaHMYECKUX M OPTaHHYCCKUX BEHIECTB K
OIpeeIeHHBIM

KJlaccaM U IpYINaM COEIUHEHUH,
XapaKTepu30BaTh WX COCTaB W BaXKHEHIIHE
CBOMCTBA; ONpEAENATh BHIBl XUMHUYECKUX
cBs3eil (KoBaJeHTHAs, MOHHAS,

MeTaJlJIn4ecKasi, BOJIOPOJIHAS), THUIIBI
KPUCTAJUTHICCKHAX permeToK BEIICCTB;
KIIaCCH(UIIUPOBATH XUMUICCKUE PEAKITHM;

IIP 06. Biagenne OCHOBHBIMH METOAAMH
HAyYHOTO TIO3HAHWSA BEIIECTB M XHUMHUYCCKHUX
SIBJICHUI (HabmoeHwe, H3MEpeHue,
AKCIIEPUMEHT, MOACTHPOBAHNE);

P 07. ChopMHupOBaHHOCTH YMEHUH MPOBOAUTD
pacyeTel O XHMHYECKHM  QopMmyiaaM U
ypaBHEHHSM XUMHUYECKUX

peakuuii ¢  MCHOJb30BaHMEM  (DU3HMUECKHX
BEJIMUUH, XapaKTePHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: MACChI,

obbeMa  (HOpMajJbHBIE  YCIOBHUS)  Ta30B,
KOJINYEeCTBA BEIIIECTBA; HCIIONIb30BaTh
CHCTEMHBIE XMMUYECKHIE 3HAHUS JUIs

TIPUHSTHUS PEIIEHUH B KOHKPETHBIX

JKM3HEHHBIX  CHTYalMsX,  CBA3AHHBIX  C
BEIIECTBAMH U UX IPUMEHEHUEM;
P 08. ChopMUpOBaHHOCTH yMEHU#

IUTAHUPOBATh U BBHITOJIHATD XUMUYECKUN
9KCHEPUMEHT (TIPEeBpAIEHI

OpPraHMYECKHUX BEIIeCTB IPH HArpeBaHMUU,
MIOTyYeHHE 3TWJICHA W M3YYEHHE €r0 CBOWCTB,




Ka4eCTBEHHbIC PEaKI[H Ha
IBJICTUABL, Kpaxmall, YKCYCHYIO KHCIIOTY;
JICHaTypalus OCJIKOB IIPH HarpeBaHUH, [IBETHBIC
peakuuy Oe’IKOB; MPOBOJUTH PEaKIIMU HOHHOTO
oOMeHa, OIpeaeNiTh

cpemy BOJHBIX pPAaCTBOPOB, KaueCTBCHHBIC
peaknuy Ha CyIb(at-, KapOoHAT- 1
XJIOPHU-aHUOHBI, HA KaTHOH aMMOHUS; PEIaTh
9KCIIEPUMEHTAIBHbIC 33141 TI0

teMaM "Metamsl" u "Hemetamsr") B
COOTBETCTBMM  C  MNpaBWIAMH  TEXHHKH
0€301acHOCTH MpH O0PAIECHUH C BEIIECTBAMH U
J1a00paTOPHBEIM 000PYIOBaHUEM; TPEACTABIATH
Pe3yNbTaThl XUMHYECKOTO IKCIIEPUMEHTA

B (popMe 3armicu ypaBHEHUH

COOTBETCTBYIOIIUX PEAKLUN U

(opMyIHPOBaTh BEIBOJIBI HA OCHOBE 3THX
PE3yNbTaTOB;

P.09 ChopMupoBaHHOCTH YMEHHS
aHAIN3UPOBATH XUMUYECKYIO

nHpopManuio, TOIydyaeMyl U3  Pa3HBIX
HCTOYHHUKOB (CPE/ICTB MaccoBoil mH(popmanuw,
ceTh IHTEpHET U apyrue);

ITP.10 ChopmupoBaHHOCTH YMEHHIA COOIIONATD
IpaBWIa  HKOJIOTHYECKH  IeJIeCOO00Pa3HOro
HOBe/IeHHs B OBITY U TPYJOBOM J€STEILHOCTH B
HesIx

COXpaHEeHHMsI CBOETO 3710POBbS

OKpY’Karollel IpUPOSHON Cpebl;

YUUTHIBATh ONACHOCTh BO3AEHCTBUS HA JKHMBBIE
OPTaHM3MBI OIIPE/IEIIEHHBIX

BEIIECTB, IIOHMMash  CMBICJ  IOKa3aTess
MIPeAENbHON JIOMyCTUMON KOHIICHTPALINY;
MP.11 ans oGyyaronuxcs ¢ OrpaHNICHHBIMHU
BO3MOXKHOCTSIMU 3/I0POBBSI:
CdopMupoBaHHOCTH YMEHUS PUMEHSATH 3HAHUS
00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHHUS
BEIIECTB U XMMHUUYECKHX SIBJICHHIA;




2. COIEPXXAHUE YYEBHOU JUCIHUATLIIAHBI «XUMMUSI»

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoi1 padoThI Obnem b
yacax
O0bem 00pa3oBaTeJbHOM NPOrPaAMMbI Y4eOHOM TN CIUTIIHHbI 60
BT. U.:
1. OcHoBHOe cojiep:KaHue 56
BT. Y.
TEOPETUYECKOC O0YUCHHE 42
MIPAKTUYECKHUE 3aHATUS 14
2. IpodeccuoHaIbHO-OPHEHTHPOBAHHOE colep:KaHMe (Coiep:KaHue 4
MPUKJIATHOTO MO/YJIAA)
BT. Y.
TEOPETUYECKOE O0yUEHUE 2
MPAKTUYECKHUE 3aHSTUS 2

ITpomesxyrounas arrecranus B popme qudQepeHIpoBaHHOTO 3a4eTa
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2.2 TemaTnuyeckuii IVIaH U coepkaHue y4eOHOM TUCHUTIIHHBI

HaumenoBanue Conep:kanue y4eOHOT0 MaTepHuaJa O0bem yacos, B T.4. dopmupye
pa3/1eJioB U TeM (ocHOBHOE€ 1 NIPO(JecCHOHAIBLHO-OPUEHTHPOBAHHOE), Tpaxtiy | [Ipodeccron Mble
NpaKTHYeCKUEe 3aHATHUS ecKIe ATBHO- KOMIIETeH
Bcero | 3amHsaTus | OpHEHTHpOBa un
HHOE
coJIep>KaHue
1 2 3 4 &) 6
Pasznea 1. O0masi 1 HeopraHmveckasi XuMHus
Tema 1.1 Coaep:kaHue yue0HOro MaTepuaa 2 0 0
OcHoBHBIE OcHOBHbBIE MOHATHS M 3aKOHbI XUMHUM. KoJMuecTBEHHbIE OTHOIICHUS B OK 01
MOHSITUS U xumur. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMHH W PacdeThl IO 5
3aKOHBI YpaBHEHUSM XUMHUYECKUX PEaKIIUH.
PacyerHble 3a1a9n Ha HAXOXKJICHUE MACCOBOM JTOJIM XMMHUYCCKUX JIEMCHTOB
Tema 1.2 Conep:xanue yueOHOro MaTepuaJa 6 2 0
Iepuoanyeckmii Ilepuoauyecknii 3aKOH M NepUOAMYECKAs] CHCTEeMa XHMHYECKHX OK 01
3aAKOH M CHCTEMA | 5yemenToB JI.M.MenaeiieeBa 2 OK 02
XHMHYCCKHAX CTpoeHHe aTOMOB XHMHYECKUX JIIEMEHTOB
JJIEMEHTOB OCOGEHHOCTH CTPOEHHS YTEKTPOHHBIX 000JI09€K ATOMOB JIEMEHTOB
A.M.MenneneeBa | Gopmmx NepuoI0B 5
W3meHeHne CBOICTB COSAMHEHHI XUMUYECKUX AIIEMEHTOB B TIEpHOJIaX U
rpyIiax
IIpakTnueckoe 3ansaTue Nel 5 5
CocTaBjieHHE IEKTPOHHBIX (hOPMYIT aTOMOB XHMHUIECKHX JIEMEHTOB
Tema 1.3 Coaeprxanue yueOHOro MaTepuaJia 2 0 0
Crpoenue OcHoBHbBIE CBOMCTBA XUMHYeCKOH cBsA3U. KOoBasieHTHAs CBA3h OK 01
BellecTBa NonHas xumuueckast cBsa3b. Metaiumdeckas cBsi3b. Kpucrannueckue OK 02
PEIIEeTKH. 2
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Tema 1.4. Bona.
PacTBopsbI.
DJIeKTpoJMTHYEC
Kas
AMCCOIHALIUS

Conep:xaHue yueOHOro MaTepuaJia

Boaa, pacTBopbl.
MaccoBasi 10/151 pACTBOPEHHOTI'0 BellleCTBA.

IIpakTHyeckoe 3ansitue Ne2.
[IpurorosneHue pacTBopa 3aJaHHON KOHIIEHTpalUX

KI/ICJ'IOTBI, OCHOBAHHA U COJIM — DJICKTPOJIMUTEI. 3JI€KTp0JII/ITI/I‘IeCKaﬂ
AUCCOHALINSA.

IIpakTHyeckoe 3anaTHe Ne 3
Peakiuu nonnoro ooMena. CocraBiieHHe peakunii HOHHOT0 00MeHa
NyTeM COCTABJIEHHS X MOJHbIX H COKPAIIEHHbIX HOHHBIX YPABHEHHUIA.

OK 01
OK 02
OK 04
OK 07

Tema 1.5
Knaccupuxauus
HEOPraHM4YecKuX
COoeMHEHUH U uX

CBOMCTBA

Coaep:xxanue yueOHOro MaTepuaJia

10

Kanaccndukanus Heopranudeckux BemecTB. [IpocTrie U ClloKHBIE
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, TUAPOKCHIBI,
KHUCJIOTHI, conu). Ha3Banust Heopranndeckux BemiectB. OKCU/IBI,
XUMHUYECKHE CBOWCTBA, MOTYUYEHHUE.

Metamabl. OOmue Qu3nueckue M XUMUYECKHE CBOMCTBA METAJIOB.
CrocoObl mony4deHus. 3HAYEHHE METAUIOB UM HEMETAJIOB B MPHPOJAE U
KU3HEIESITEIIbHOCTH YeJIOBeKa M opraHu3MoB. Koppos3usi MeTayioB: BUIBI
KOPPO3H1H, CIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3UHU

Hemeranusbl. O6mue ¢puznyeckne 1 XMuMUYECKHE CBONCTBAa HEMETAJLIOB.
Tunuunele cBoiicTBa HemeTamnoB [V— VII rpynn. Knaccuduxanus u
HOMEHKJIaTypa COeTUHEHNI HeMeTaioB. KpyroBopoTel GMOTeHHBIX
9JIEMEHTOB B IIPUPOJE

XuMHUYECKHEe CBOIICTBA OCHOBHBIX KJIaCCOB HECOPraHUYE€CKHUX BCIICCTB
(OKCI/I,Z[OB, TUAPOKCUAO0B, KHUCIIOT, colleil u I[p) 3aKOHOMepHOCTI/I B
N3MCHEHHUHU CBOMCTB IMPOCTBIX BEHIECCTB, BOAOPOJIHBIX COGHHHCHHﬁ, BBICIIHUX
OKCHIOB U THAPOKCHUIOB

IIpakTHyeckoe 3ansaTue Ned.
IIpoBeneHne XUMUYECKUX PEAKLIUH, XapaKTEPU3YIOLINX CBOMCTBA
HEOPraHNYEeCKUX BELIECTB

OK 01
OK 02
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Tema 1.6 Coaeprxanue yueOHOro MaTepuasa 6
Xumuueckue Knaccupukauuss XMMHYECKHX PpeaKkuWid. YpaBHEHUS  OKHUCIICHUS- 2 OK 01
peaknuun BoccTaHOBJIEHMs. CTeneHb OKUCIeHUs. OKUCIUTENh U BOCCTAHOBUTEII.
IIpakTuyeckoe 3ansaTue Ne S.
CocraBienue yYPaBHeHMii OKHCJIUTEIbHO-BOCCTAHOBHUTEIbHBIX 2
peakumii, OIpeIelIeHUEe OKHUCIUTENsI U BOCCTAHOBUTENS, OIpeAeieHUE
CTEINEeHEeH OKUCIIEHUS 3JIEMEHTOB.
Cxopoctb XuMHYeCKHX peakumii. DakTopsl, BIUSIOMINE HA CKOPOCTh 2
XUMHYecKoH peakiuu. O6paTUMOCTh peakuuil. XMMHYecKoe paBHOBeCHe.
Paznen 2. Oprannyeckasi XumMusi
Tema 2.1. Coaep:xxanue yueOHOro MaTepuaJia 4
OcHoBHbIE [IpenMer oprannyecKoil XUMuUU. OK 01
MOHSATHSA OcHOBHBIE 10JI02KeHUs] TEOPUH XUMHYECKOI0 CTPOEHMSI. 2
opranu4eckou | V3omepsl. Buapsl nsomepun.
XHMHH IIpakTnueckoe 3ansaTue Ne6
CocraBieHue CTpyKTYpHbIX (OpMYyIl H30MEPOB 2
Tema 2.2. Conep:xaHue yueOHOro MaTepuaJia 16
CBoiicTBa Ipenenbubie yriaesoaopoabl. Pru3nyecKue CBOKWCTBA aTKAHOB 5 OK 01
OpraHM4yeckux | XHMMHYECKHE CBOMCTBA U NOJyYCHHE alIKaHOB. [IpuMeHeHune OK 02
BeLIeCTB Aunkenbl. Ankunbl. M3omepus. Homenknarypa 9 OK 04
XUMHYecKre CBOMCTBA aJTKEHOB, AJIKWHOB
/{neHoBbIe YI1eBOI0OPOABIL. 3a1a4i HA BIBOJ (pOpMY.IbI 9
Ben3on. XnMuueckue cBOMCTBA
Cnuprsl, K1accuukanusi, HOMEHK/IaTypa, (pu3udecKkue cBOMCTBA. OK 01
Peutenne 3amau. 2 OK 02
XHUMHYECKHE CBOMCTBA cIupTOB. IIpuMeHeHune OK 04
KapOoHoBbIe KHC10THI. XHMHYECKHE CBOICTBA. 5
Caoxuble 3¢pupsbi.
IIpakTnyeckoe 3ansaTne Ne7 2

OmnpezienieHne CBOMCTB KAPOOHOBBIX KUCIIOT
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Amunbl. Knaccudukaryst, HOMEHKIaTypa. AMHHOKHCJI0TbI. XUMHUYECKHE 2 OK 01
CBOMCTBA OK 02
Beaku. Ctpykrypa. CBolicTBa OK 04
Buoopranuyeckue coequHenus. [Ipumenenue u 6uosornyeckas poJib
yriaeBooB. OKUCIIEHHE YII€BOI0B — UCTOYHUK SHEPTUU JKHUBbBIX
opranu3MoB. O61acTu NpUMeHeHNss aMUHOKUCIIOT. [IpeBpaienus 6enkoB 5
MUY B opranu3me. buonornueckue GpyHkiuu 60enkoB. buonormueckue
(byHKLIMU XUPOB. Pojib OpraHndyeckoil XuMHUM B PEeLLICHUH IPoOIeM
NUIIEBON O€30M1aCHOCTH
Paznen 3. Xumusi B ObITY M IPON3BOJICTBEHHOM 1€eSITEJIbHOCTH YeJI0BeKa
Tema 3.1 Xumus | [IpodeccuonajibHO-OpHEeHTHPOBAHHOE coaepKaHue yueOHOro 4 2
B ObITY M MarepuaJjia
npousBoAcTBeHH | HoBeiimue 10CTHXKEHUSI XMMUYECKO HAYKH M XUMHYECKOM OK 01
Oi1 1eSITeIbHOCTH | TEXHOJIOTHH. PoJIb XHMHUM B 00ecTieueHUH IK0JI0rHYeCKOM OK 02
YyeJIOBEKa 0€30IaCHOCTH NPHU TPAHCIOPTHPOBKe Ipy30B. [IpaBuiia noucka u 2 OK 04
aHallM3a XUMHUYEeCKONH HH(POPMAIUHU U3 Pa3INYHBIX HCTOUHUKOB (Hay4YHas U OK 07
yueOHO-Hay4yHas JINTeparypa, CpeCTBAa MAaCCOBON MH(POpPMAINH, CETh IK 1.2.
nTepHer) IIK 3.1.
IIpakTnyeckoe 3ansaTue Ne 8 2 5
AHanu3 ocoO6eHHOCTEN XpaHEeHUs ¥ TPAHCTIOPTUPOBKY XUMUYECKHUX BEILIECTB.
JuddepenunpoBanHblii 3aueT 2
Bcero 60 16
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3. YCJIOBUS PEAJIM3ALIAU ITPOT'PAMMBI YUEBHOM JUCHHUIIIUHBI
«XHUMMHUSA»

3.1 TpeﬁoBaHnﬂ K MUHUMAJIBbHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanuzanus yqueOHON AUCIUIUIMHBI TPeOyeT HAIMYHS yueOHOTo KabuHeTa XUMUH.

OO6opyznoBanue y4eOHOro KabMHETa: IOCaIOYHbIE MECTa [0 KOJIMYECTBY 00yUJarOIIUXCs;
pabouee MECTO IpernoiaBares, 10CKa.

Texnndeckue cpeacTBa 0OyueHHs: KOMITBIOTEP C JIMIICH3MOHHBIM IIPOrPaMMHBIM
o0ecrieyeHrneM, SKpaH, MyJIbTHMEIHATIPOSKTOP.

3.2 UudopmannonHoe odecrneyeHue 00yueHus

OcHoBHas JuTepaTypa
1. Pymsuruc, I'. E. Xumust. ba3oBelil ypoBeHb: 311eKTpoHHAsA (hopMa yIeOHOTO IOCOOHS IS
CIIO /T. E. Pyn3utuc, @. I'. ®enpaman. - Mocksa: [Ipocsemenue, 2024. - ISBN 978-5-09-
107579-3. - Tekcr: anekrponHsiit. - URL: https://book.ru/book/952389

JlonoJiHUTeIbHbIe HCTOYHUKHU
1. Xumus. 10 xnace. bazoBbiit ypoBens : YueOnuk / B.B. Epemun, H.E. Ky3smenko, 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.. Xumus. bazossrii yposens. 11 kiace : Yuebnuk / H.E. Ky3nenona, A.H.
JI€BkuH, M. A. [llatanoB — Mockaa : [IpocBemenne, 2022. — 242 c¢. — ISBN 978-5-09-099557-
3. — URL: https://book.ru/book/951301
2. Pymsuruc, I'.E.. Xumus. 11 knacc. ba3ossiit yposens : Yueonuk / I'.E. Pyasutuc, ®.I.
®enpaman — Mocksa : [IpocBemenue, 2023. — 224 ¢. — ISBN 978-5-09-108904-2. — URL.:
https://book.ru/book/952221
3. lNa6puensu, O.C.. Xumus. 10 kinacc. ba3ossriit yposens : Yueonnk / O.C. ['abpuensH,
N.I". Octpoymos, C.A. CragkoB — Mocksa : [Ipocsemnienue, 2023. — 128 c. — ISBN 978-5-
09-107222-8. — URL.: https://book.ru/book/951378
4. I'a6puensn, O.C.. Xumus. 11 kiacc. bazoBsiit yposens : YueOnuk / O.C. I'abpuensH,
N.I". Octpoymos, C.A. CiagkoB — Mockaa : [IpocBemnienne, 2023. — 128 c. — ISBN 978-5-
09-103623-7. — URL.: https://book.ru/book/951379

HNurepHer-pecypcnl

1. Poccuiickoe oOpazoBanue — deaepansubiii moptan - http://www.edu.ru

2. Enunas  komrekumsi  UUQpoBBIX — 00pa3oBaTenbHBIX — pecypcoB-  http://school-
collection.edu.ru YuuBepcanbpHas sHIpkIoneaus - http://www.krugosvet.ru

3. DnekTpoHHas 6ubIroTeKka mo xuMuu - http://www.chem.msu.su/rus/elibrary/regions.html

4, [Moxroroska k EI'D mo xumuwu -http://chemistry.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHMSA YYEBHOU JUCIUAIIJIMHBI «XUMUSA»

KonTpoa, u ouneHka

pE3yNbTaTOB

OCBOCHU

IpenoaaBaTesieM B IPOLECCe TPOBEACHUS 3aHATUH.
OneHka JuYHOCMHBIX PE3YJIbTATOB O0OECIIEUMBACTCS B XOJIe€ pealld3allid BCeX
KOMITOHEHTOB 00pa30BaTeIbHOIO MPOLIecca, BKI0Yas BHEYPOUHYIO 1EATEIBHOCTb.
OneHka AOCTH)XCHUS MemanpeoMemHblX Pe3ylibTaToB MPOBOIUTHCS B XO/€ TEKYyIIEeH U
MPOMEKYTOUHOM arrectanuu. OUEeHUBAETCs JOCTUKEHUE KOMMYHUKATUBHBIX U PETYISITUBHBIX
JNeicTBUIl (HABBIKM COTPYAHHUYECTBA, CAMOOPraHU3AllMU, CAMOCTOSTEIbHOCTH OLIEHWBAHUS

CUTyalldM ¥ NPUHATHSA PELICHUS,
JESATEIBHOCTH).

JUCHUITIIMHBI

OCYIICCTBIIACTCA

CaMOCTOATCIIbHOCTHU I/IH(i)OpMaLII/IOHHO-HO3HaBaTeJIBHOI71

Hpe}lMeTHbIe pe3yJbTaThbl

O0beKT KOHTPOJISA

(I)OprI U ME€TO/bI

CHMBOJINKOM;

€ yueToMm KOHTPOJISI M OLIEHKH
npogeccHOHATbHOM pe3yabTaToB
HANPABJIEHHOCTH o0yueHust
ITP 01. ChopmupoBannocTs npeacrasnenuii | OK 01,02,04, 07 YTl 1
0 Mecte xumuu B coBpemeHHo Hayunou | 1K 1.2, I[IK 3.1 MUCHbMEHHBINA OMPOC
KapTUHE MHUpA; MOHUMAHHE POJIM XUMHH B JuddepeHnnpoBaHHON
dbopMupoBaHUH Kpyrosopa u 3a4yeT
(YHKITMOHATTLHOW TPaMOTHOCTH YeJIOBEKa
JUIS pellleHus] MPaKTHUECKUX 3ajay;
IIP 02. Bnageume ocHoBononararonumu | OK 01,02,04, 07 Y CTHEIN U
XUMHUYECKUMHU  TmoHsATHsIMH,  Teopusimu, | [IK 1.2, TTK 3.1 MUCHbMEHHBINA OMPOC
3aKOHAMHU U 3aKOHOMEPHOCTSAMHU; YBEPEHHOE JuddepenurpoBanHoi
M0JIb30BaHUE XUMUYECKON TEPMUHOJIOTHEN U 3auer

P 03. CdopmMupoBaHHOCTb
BBISIBIISITh

XapaKkTepHble TPU3HAKM M B3aUMOCBA3b
M3Y4YEHHBIX TOHATHH, TPUMEHATh
COOTBETCTBYIOIIME TOHATUS NPU ONUCAHUH
CTPOEHHMSI MU CBOMICTB HEOPraHUYECKUX H
OpPraHMYECKUX BEILECTB U UX IIPEBPALICHUI;
BBISIBIISITh

B3aMMOCBSA3b  XUMHUYECKMX  3HaHUM C
MOHATUSIMH U MIPEICTABICHUSIMH JIPYTHX
€CTECTBEHHOHAYYHBIX IPEAMETOB;

YMEHUI

OK 01,02,04, 07
IIK 1.2, TIK 3.1

[TpakTuyeckue paboThI
HuddepenurpoBaHHON
3a4eT

P 04. CdopmupoBaHHOCTH
HCI0JIb30BaTh HAUMEHOBAHNUS
XUMHUYECKUX COCTUHEHHM
MEXKIYHApPOJAHOIO COK03a TEOPETHYECKOU MU
MIPUKJIAHON XUMHUH U TPUBHAJIbHBIE
Ha3BaHMsI BAKHEHIIINX BEIIECTB

COCTaBJIATh (OPMYJIbI HEOPraHUUECKUX U
OpPraHUYECKUX BELIECTB, COCTaBJIIATh
YpaBHEHUS

XUMHUYECKHUX peaKkIiii, 00bSICHATh UX CMBICI;
MOATBEPKIaTh XapaKTepHbIE

XMMHUYECKHE CBOICTBA BELLIECTB
COOTBETCTBYIOLUIMMH YKCIEPUMEHTAMU U

YMEHUN

OK 01,02,04, 07
IIK 1.2, IIK 3.1

TectoBrIe 3aganns
JuddepeHnnpoBaHHoi
3a4eT
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3aMUCsIMU YPaBHEHUN XUMHUYECKUX
pEeaKInii;

ImP  05. CdopmupoBaHHOCTH
YCTaHABJIMBATh IPUHAJICKHOCTD
HW3YyYECHHBIX HEOPraHUYECKUX U
OpraHWYECKHUX BELIECTB K OIPEIACICHHBIM
KJIaccaM U rpyInaM COSIUHEHUH,
XapaKTEepU30BaTh UX COCTaB M Ba)KHEWIINE
CBOWCTBA; ONPEAENATh BUIAbl XUMUYECKHX
CBA3E€H, THUIl KPUCTAUIMYECKHX PELIETOK
BEIIECTB; KIACCU(PHUIIMPOBATH XUMUIECCKHEC
peakuuy;

YMEHUI

OK 01,02,04, 07
IIK 1.2, IIK 3.1

TecroBble 3a0aHus
HuddepenunpoBanHoit
3a4eT

IIP 06. Bmamenme OCHOBHBIMH METOIAMU

OK 01,02,04, 07

[TpakTuyeckue paboThI

Hay4yHOTO no3HaHus BemiecTB U xumudeckux | [IK 1.2, ITK 3.1 HuddepenunpoBanHoit
sIBJICHUH (HaOJto1eHue, 3a4eT

U3MEpeHHe, SKCIIEPUMEHT,

MOJICJIUPOBAHUE);

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

npoBoauTh  pacderel mo  xumuueckuMm | [1IK 1.2, I1K 3.1 CUTYallMOHHBIX 33724
dbopMylnaM ¥ ypaBHEHUSM XHUMHUYECKUX; HuddepenunpoBaHHoi
HCII0JIb30BATh 3ayeT

CUCTEMHBIC  XUMHYECKHE  3HAHUA A
IIPUHATUS PEUICHUN B KOHKPETHBIX
KU3HCHHBIX  CUTYyalUsAX, CBA3AHHBIX C
BEILIECTBAMM U MX IPUMEHEHHUEM;

I1P.08 c(hOpMUPOBAHHOCTH ymenuit | OK 01,02,04, 07 [TpakTueckue paboThI
IJIJAHUPOBATh U BBIIOJIHATE XUMUYECKAN IIK 1.2, TIK 3.1 JuddepenunpoBanHoit
9KCIIEPUMEHT 3a4eT

I1P.09 c(hopMUPOBAHHOCTH ymenust | OK 01,02,04, 07 Pabota c Tabnunamu u
aHaJIM3UpPOBaTh XUMHUUECKyI0 MHpopmauuto, | ITK 1.2, TIK 3.1 UHTEpHET-
MOJIy4aeMYI0 U3 Pa3HbIX HMCTOYHUKAMU
HCTOYHUKOB (CPEsICTB MaCCOBOM JuddepenurpoBaHHOM
nHpopmanuu, cetb UHTEpHET U 1pyrue); 3a4er

P 10. CdopmupoBannocts  ymenuit | OK 01,02,04, 07 YCTHBIN 1

co0nroaaTh npaBuia skonornuecku | [IK 1.2, ITIK 3.1 MIACBMEHHBINA OIIPOC
11eJ1Iec000pa3HOro TMOBEACHUS B OBITY U JuddepenunpoBaHHOM
TPYJAOBOH JeSITeIbHOCTH B LesIX 3ayeT

COXPaHEHHUs CBOETO 310pOBbS u

OKpY>Karoller NPUPOTHON CPENbI;

YUUTBIBaTh ONACHOCTb BO3JEHCTBUS Ha

KUBBIE OPTraHU3MbI OIIPEIETICHHBIX

BELIECTB, IIOHMMAas CMBICI  IIOKAa3aTess

MIPEAEIIBHON JOMMYCTUMON KOHLIEHTPAIUH;

I1P.11. Jlist o0OyJaromuxcst ¢ | OK 01,02,04, 07 Y CTHBIN 1
OTPaHUYECHHBIMU K 1.2, TIK 3.1 MMACBMEHHBIA OIIPOC
BO3MOXKHOCTSIMU 3/10pOBBS: JuddepenunpoBaHHOi
cOPMUPOBAHHOCTh ~ YMEHHSI  MPUMEHSThH 3a4yeT

3HAHUSI 00 OCHOBHBIX AOCTYIIHBIX MCTOAAX
IIO3HAaHUs BEIICCTB U XUMHYCCKHUX SIBJIGHPII;'I;




