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1. OBINASI XAPAKTEPUCTUKA PABOUYEHA ITPOT'PAMMBbI
VYEBHOTI'O IIPEIMETA

1.1. Mecro yuebGHOro mpeaMeTa B  CTPYKType  OCHOBHOM
npogeccHOHANBLHOH 00pa30BaTEeNbLHOM NPOrPAMMAbI

Vuebupii  mpeaMmer  «XHUMESDY  SBISETCS  OOS3aTENBHOM — YacTBIO
0011e00pa30BaTeIFHONO IIMKIa OCHOBHOH MpodeccHoHanbHOH 00pa3oBaTeIbHON
OpOrpaMMBl  — TPOrpaMMBI  MOATOTOBKY  KBaIM(HUMPOBAHHBIX  pabouuX,
ciyxamux 1wo mpodeccun 15.01.20 Crecapp mo KOHTPOIBHO-H3MEPUTENLHBIM
npudopam U aBTOMAaTHKE.

1.2. Henu 1 nnapupyembie pe3yibTAThI OCBOGHHS Y4eOHOT0 npeamera

1.2.1 Hesu ocroenus yde6HOro npeamera

Cogepxanue NporpaMMbl y4eOHOTO IipenMera «XHMES» HalpapleHO Ha
JNOCTIDKEHUE Pe3yJIbTaToOB €ro M3Y4eHUs B COOTBeTCTBUM C TpeboBanusmu OI'OC
COO ¢ yuerom npodeccuonanproit Hanpasiennoctu GI'OC CIIO.

OcHOBHOH IeNBI0 U3yYeHHS yueOHOro mpeameTa «XHMUSY SBIACTCS
dbopMupOBaHHE Y CTYACHTOB XMMHUUECKON COCTABIAIONMIENH eCTeCTBEHHOHAYYHOMH
KapTUHBI MHpa KaK OCHOBBl IIPUHATHS pEIIeHWH B IKH3HEHHBIX U
[IPOM3BO/ICTBEHHBIX CUTYaLMIK, OTBETCTBEHHOIO MMOBEJIEHHUS B IPUPOAHOM Cpejie.



1.2.2 IInannpyemsie pe3yJibTaThl OCBOCHHS YueOHOro npegmera
OcoGoe 3HadeHNe y4eOHBIH mpeaMeT AMeeT IIpH GOPMUPOBAHUH M Pa3sBUTHH OOIIMX U IPoQecCHOHaNbHBIX KOMITETEHIMH,
a TakoKe COOTBETCTBYIOUIMX UM pesyibraTaMm obydenus corsiacao @I'OC COO.

ILtapupyeMbie pe3yabTaThI 06ydeHHS

Komnerenmu (OK, IIK)
Oo6mue JucnMmIMHaApHBIC
OK 01. BreiOupars cmoco6sl | JIP23 - roroBHOCTE K TPyNy, ocoszHamue neHzoctH | 1IPO 1 - copmupoBath npescTaBIeHns: O XUMHYECKOH
penieHuA 3aJiad | MacTepCTBa, TpPyAomobue; COCTaBIAIOIIEH E€CTECTBEHHOHAYYHOH KapTHHEI MUpa,
1poQecCHOHATEHOMN JIP24 - TOTOBHOCTP K aKTHBHOM JCSTENBHOCTH | PONM XHMHHM B TO3HAaHWH ABICHME NPHPOJEL, B

JCATCNHBHOCTA NPAMCHHUTEIBRHO K
Pa3IHYHBIM KOBTCKCTaM

TEXHOJOIHYECKOM H COUMAILHOW HampaBIeHHOCTH,
CIOCOOHOCTh ~ WHHUIMHPORaTh,  ILIAHUPOBATH U
CaMOCTOATENILHO BBIIONHATE TAKYIO HEATENHHOCTh;
JIP25 - wuHTEepec K padIMYHBIM  chepam
podeCCHOHATBLHOM JIeATEeTBHOCTH,

MP1 -  caMocTOsiTeNBHO  (QOPMYJIUpOBATE H
aKTYajJM3HpoBaTE  [podOleMy, paccMarpuBaTe €€
BCECTOPOHHE;

MP2 - ycTaHaBIWBaTh CYINECTBEHHBIH NpU3HAK HIM

OCHOBaHHMA JUIf CpaBHCHUs, KiacCHPUKAIUE H
0000ImeHyd;
MP3 - ompepensth IeNH JESTENLHOCTH, 3aliaBaTh

[apamMeTphl ¥ KPHTEPHH WX JOCTHIKCHUS;
MP4 - BRIABIATE 3aKOHOMEPHOCTH H IPOTHBOPEYHS B
paccMaTpPUBAEMbIX SABJICHUSX;
MP5 - BHOCHTH KOPPEKTHBEI
OlleHUBAaTh  COOTBETCIBHE  PE3YJIBTATOB
OLICHMBATDH PHCKH JIOCTE/CTBUM NEATEILHOCTH;
MP6 - pa3BuBaTh KpEaTHBHOE MEBIIUICHHE IIPU

B JIEATENLHOCTD,
LETLSIM,

(OPMUPOBAHUK MBIIUICHHS B KYJBTYpPhI JTMYHOCTH, €€
(byHKIMOHATPHOR TIpaMOTHOCTH, HEOOXOAMMOK IS
peleHHusT OPAKTHYECKHX 3a7ay M OKOJNOTMYECKH
00OCHOBAHHOI'O OTHOINGHHS K CBOEMY 3J0POBBIO M
HNPUPOJHOHN CPeae;

TIPS 2 -~ Biamers CHCTEMOH XHUMHYECKUX 3HAHHH,
KOTOpass BKIIOYACT: OCHOBOUOJATAIONIHE  ITOHATHS
(XMMUYECKHI 2IEMEHT, aroM, JIIEKTPOoHHas 000IouKa
aroma, s-, p-, d-3NEKTPOHHBIE OPOMTAIN ATOMOB, MOH,
MOJIEKYJia, BAJICHTHOCTb, DICKTPOOTPUIATENBHOCTD,
CTCIEHL OKHCJICHHS, XHMUYECCKasdg CBs3b, MOIb,
MOJSIpHAs Macca, MOJISpHBIE 00BeM, YrIepomaHsii
ckeneT, GYHKIMOHANbHAS IPYIIa, pajnKal, H3OMEpHd,

HA30MEPHI, F'OMOJIOTHYECKUH pan, TOMOJIOTH,
VIJAEBOAOPOIBI,  KHCIOPOA- M a30TcoJeprKalue
coenuHennd, OMHOJOTHYECKH aKTUBHBIC  BeINEeCTBa
(yraerompl, OKkupel, Oenxu), MOHOMEp, HOIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHEBIE
COCAWHEHHUS, KPHUCTAJUIMYECKast  peIIeTKa,  THIE
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PELIeHHN JXU3HEHHRIX IpodieM

MP7 - BrajeTh HaBbIKaMH yIeOHO-HUCCIEHOBATEIECKOM
M TIPOSKTHOH IeATeNHHOCTH, HABBIKAMH Pa3spEeLICHHS
npoGem;

MP12 - BRIBAATH NPHUMHHO-CIEACTBEHHBIE CBAZH H
aKTyaqu3MpoBaTh 3aJiady, BBIIBHTATH THIIOTEy €e
pelieHusl, HaXOMUTh apryMEHTHI JUI J0Ka3aTeaLCTBa
CBOHUX YTBEPXJICHHH, 3a/1aBaTh NapaMeTphl M KPUTEPHN
peInenus;

MP13 - apaymm3upoBaTh NOJYIYEHHBIE B XOJ€ PEIlCHHS
3ajaqd  pe3yibTAThL, KPHTHYECKH OHEHHBATh HX
IOCTOBEPHOCTD, IIPOTHO3UPOBATH H3MCHEHNE B HOBBIX
YCIIOBHSX;

MP17 - ymeTh nepeHOCHTE 3HAHUS B HO3HABATEIEHYIO
H MPAKTHIECKYIO 00IACTH XKU3HEIESTEIBHOCTH;

MPI8 - ymerTs UHTCTPHpPOBATH 3HAHHA U3 PA3HBIX
TIpeIMETHRIX 0bIacTeit;

MP19 - BrigBuHrars HOBBIC HOCH,
OPUTHHAIBLHBIE MMOAXO0bI ¥ PEHICHMS,
MP20 - craButh npobrieMsl ¥ 3aJa4H, JAOHYCKAIONHE
ATLTEPHATHUBHEIC PEILICHEL;

npenyararh

XUMHUIECKIX peaxuuit (OKHCIHUTENBHO-
BOCCTAHOBHMTENBHBIC, DK30- M  3SHAOTCPMHYECKHE,
peaxipy MOHHOIO oOMeHa), PacTBOP, SIIEKTPONIMTEI,
HERJIEKTPOMTEI,  SJIEKTPONMTHYECKas JHCcCOIUanms,
OKUCJIATENb, BOCCTAHOBHTIECHH, CKOPOCTH XHMHYECKOH
peaxumy, XHMHYECKOEe PaBHOBECHE), TEOPUH H 3a8KOHBI
(reopust ~ XMMHUYECKOTO  CTPOCHHUS  OPTraHMYECKHX
pemtects A.M. Bytieposa, Teopus SIeKTpOJIATHUECKOH
IVCCOLMALINH, MIEePUOHISCKUN 3aK0H JLN.
Menneneesa, 3aK0H COXpaHeHHS MAacchl),
3aKOHOMEPHOCTH, CHMBOJMYCCKHMH  S3BIK  XHMMHH,
(haKToNOTHUECKAE CBEJCHHST O CBOMCTBAX, COCTaBe,
noJyyeHHH ¥ 0e30IacHOM HCIIOJB30BAHMH BaXKHEHIIIX
HEOPraHWYECKUX U OPraHMuYecKWX BEIIECTB B OBITY M
NPaKTHYECKOH AESTENBHOCTH YEIOBEKa;

[IPG 3 - yMeTh BBIIBISTH XapaKkTepHEIC MPHU3HAKY H
B3aMMOCBSI3b  M3YYCHHBIX  TIOHATHH,  IIPUMEHATH
COOTBETCTBYIOUIHME TOHATHS NPH ONMCAHUM CTPOEHMS U
CBOUCTB HEOPIraHHYCCKUX W OpPraHMHYECKUX BEUIECTB M
HX [peBpamieHuil; BRLIBIATE B3aHMOCBA3b XHMHYECKHX
3HAHUH ¢ TIOHATHSAMH M TPEJICTABICHUSMH JPYIHX
€CTeCTBEHHOHAYYHBIX IPEIMETOB;
[1P6 4 - yMmerp HCHONB30OBATH
XUMHUYECKHX COCAMHEHHH MeXIYHApOIHOTO COI03a
TECOPETHUCCKOH ¥ IMPUKIANHON X¥MUU U TPUBHATILHEIE
Ha3BaHMs BAKHEHINHX BeIUeCcTB (PTHJICH, alleTHIIEH,
rauieprH, (enon, GopManbIernl, yKCycHas KHCIOTa,
IJIALAH, YrapHblil ras, YrIeKUCiasld ra3, aMMHax,
raleHas H3BeCTh, HEraieHas U3BECTh, IHTHEBAs COJA ¥

HaQUMECHOBanuA




JPYTHX), COCTaBiATE (GOpPMyJbI HEOPraHHYECKHX H
OPraHAYECKMX  BEUIECTB, YPAaBHEHWA XUMHYECKHX
peaknuii, OOBACHATH WX CMBICK;, MOATBEPKIATH
XapaKTepHBIC  XHMHYECKHE  CBOMCTBA  BEIIECTB
COOTBETCTBYIOIIMMHM OKCHEPHMEHTAMH M 3alUCAMH
ypaBHEHUI XMMHUYECKHX PEaKIUii;

IIP6 5 - yMeTh yCraHAaRIHBaTL NPHHAICKHOCTH
HM3YYEHHBIX HEOPraHWYECKHX ¥ OpPraHHYEeCKHX BEHIECTB
K ONpeAcNeBHbIM KiaccaM H IpyHIaM COEIUHCHMIH,
XapaKTepH30BaTh MX COCTAaB ¥ BAXKHEHIIHE CBOHCTBA;
OMPEJIENATh BHIBI XMMUYECKUX CBSA3€H (KOBaJIeHTHad,
HOHHas,  MeTalllyeckas,  BOAOpPOAHAs),  THIIBI
KPUCTANTUYECKUX PEHIeTOK BELIECTB;
KnaccH(PUIPOBATE XUMHUYECKHUE PEAKIIUY;

IIP6G 7 - yMeTh IPOBOJMTH PAcyeThl [0 XHMHYECKHM
GopMyIaM ¥ YpPAaBHEHHSM XUMHWYECKHX peakiui c
HCIONB30BaHHEM (puzrueckux BEIIMYHH,
XapaKTepU3YIOMUX  BEIIeCTBA ¢  KOJIHYECTBECHHOH
CTOPOHBL: Macchi, o0peMa (HOPMAaJBHBIE YCIOBUSA)
ra3o0B, KOJHYECTBA BEUIECTBA; HCIIOIL30BaTh CUCTEMHEIS
XUMUYECKHE 3HAHWS JUIS NpPUHSTHS pelleHud B
KOHKPETHBIX JKH3HCHHBIX CHTYalldfX, CBI3AHHBIX C
BEHIECTBaMH ¥ MX IPHMECHEHUEM

[1P6 8 - cdopmupoBaHHOCTH yMEHHH INIAHHPOBATH U
BBIIOJMHATE XUMHYECKUH 3KCOEPHMEHT (HpeBpaleHus
OPraHHMYeCKUX BEIISCTR IIPH HAIPEBAHHMH, MHOJYYEHHE
STHJIEHA M H3YYCHUE €ro CBOHCIB, KadeCTBECHHEBIE
peaKkMy Ha albJeru/bl, Kpaxmay, yKCyCHYIO KHCIOTY;
JleHaTypanus OeTKoB IpH HArpeBaHHHM, IBETHEHIE




peakuuy OeNKOR; HPOBOAHWTH PeakUHy HOHHOIO obMeHa,
OIpEeesTh CPely BOAHBIX PAacTBOPOB, KaYeCTBEHHEIE
peaKkuyy Ha Cyiib(har-, KapOoHaT- ¥ XJOPHIA-aHHOHEL, Ha
KaTHOH aMMOHHS; PeIaTh HKCIEPHMEHTAIBHBIC 33/1a41
o TemaM "Metamns" 1 "Hemerannsl") B COOTBETCTBHA
C UpaBMJIaMH TEXHHKH 0€30IacCHOCTH IIpH 00palieHHu C
BelecTBaMy M J1abopaTopHbM  000pYIOBaHHEM;
TIPEACTABIATE PE3YNBTaThl XUMHYECKOTO SKCIEpHMEHTA
B dopMe 3allMCH YpaBHEHHMH COOTBETCTBYIOIIHX
peakiui B (GOopMyIHpOBaTE BEIBOABI Ha OCHOBE JTHX
pe3yIbTaToB;

OK 02. Hcenonwbzosats
COBPEMEHHBIE CPEJICTBa IIOHCKA,
agamu3a W HHTEPOpeTaiiy
rHpOpMaLUH U
HHOOPMALMOHHBIE  TEXHONOTHH
JULSL BBHIOJTHEHUS
TIPOPECCHOHATIBHOM

JAeATeTBHOCTH

3aga4y

JIP32 - chOpMHpPOBaHHOCTE  MUPOBO33PEHHSL,
COOTBETCTBYIOIIEI'O COBPEMEHHOMY YPOBHIO PasBUTHA
HayKd M OOMIECTBEHHO} NpPaKTHKY, OCHOBAHHOIO Ha
IUAIOre KyNbTYP, CIOCOOCTBYIOIEr0 OCO3HAHUIO
CBOETO MECTa B IOMMKYIBTYPHOM MHUPE;

JIP33 - COBEpIICHCTBOBaHHE  S3BIKOBOH M
YUTATEILCKOR KyJIBTYpPbI Kax cpelcTBa
B3aHMOJICHCTBHS MEXAY JTIOABMH H IIO3HAHHUSI MHPA;
JIP34 - ocozHaHHe IEHHOCTH HAYYHOM AESITeNbHOCTH,

TOTOBHOCTB OCYILECTBIATh HPOCKTHYIO H
HCCIEeIOBATENBCKYIO JEeSTeNbHOCT HHANBALYANGHO M
B IpYIIIE;

MP21 - prnajeTh HaBRIKAMY HONYUEHHS HHPOPMALWAH
W3 WCTOUHHWKOB Pa3HBIX THIIOB, CaMOCTOSTENBHO
OCYIIECTBIATh NOWCK, AHANM3, CHCTEMATH3alHI0 |
UHTEPIPETAMI0 HHQOPMAIMH Pa3u4YHbBIX BHAOB H
¢dopMm npencraBaeHus;

IIP6 6 - BuageHWe OCHOBHBIMH METOZAMHM HAYYHOTrO
MO3HAHMS  BEWIECTB M XUMHUYECKUX  ABICHUI
(mabmoaenue, HU3MEpEHKE, IKCHEPUMEHT,
MOZC/IMPORAHHE);

IIP6 7 - ¢hHOpMHUPOBEHHOCTH YMEHUH INPOBOIHUTE
pacyeTsl 0 XHMMUESCKHM (GopMysaM H YpPaBHECHUAM
XUMHYECKHX PEakiii ¢ HCIoMb30BaHueM (PU3HIECKUX
BENHYHH, XapaKTepH3YIOINX BEIECTBA c
KOJIMYECTBEHHOM CTOPOHEL: MAacChl, o0Bpema
(HOpMaUTBHEBIE YCIIOBHSI) a30B, KOJNMYECTBA BEILECTBA;
HCIIONB30BAaTh CHCTEMHBIE XUMHMUECKWE 3HAHWA JUIA

OPUHATHS pEIIeHWH B  KOHKPETHBIX KH3HEHHAIX
CUTyalMfIX, CBI3HHBIX C BemieCTBaMM M HX
IPUMCHEHHEM;

ITP6 8 - chopMEPOBAHHOCTh YMCHHH IIaHHPOBATL U
BBITOJHAT XUMHYECKHH SKCIePUMEHT (IipeBpallieHHus
OpPraHMYeCKHX BELIEeCTB IIPH HArpeBaHUM, HNOJIyUCHHE




MP22 - co3maBaTh TEKCTHI B Pa3IAIHBIX (PopMarax ¢
y4eToM HaszHaueHMs HHQOpMamMM W HeneBoit
aynuropru,  BHIOWpas — onTHMambHyr0  (opMmy
IIPEICTABICHUS U BU3YATH3ALHH;

MP23 - onenmparhk JOCTOBEPHOCTE, JIEMMTHMHOCTh
BHQOpPMAIMH, €€ COOTBETCTBHE  IIPABOBHIM  H
MOpaibHO-3THUECKIUM HOPMAaM;

MP24 - ucronb3oBaTh cpefcTBa HHQOPMANHOHHLIX M
KOMMYHHKAIHOHHAIX ~ TEXHOIOTHH B pCHICHHH
KOTHHTHUBHbIX, KOMMYHHKaTHBHBIX "
OPraHM3alMOHHEIX 3314 ¢ cobmoaeHueM TpeboBanuii
OPTrOHOMHKH, TEXHUKHM Oe30IJaCHOCTH, THMFHEHEI,
pecypcocOepexCHHs, TPABOBBIX Y ITHYECKHUX HOPM,
HOPM HH(pOPMAIHOBHOM O€3011aCHOCTH;

MP25 - BrameTs HaBHIKAME PACTIO3HABAHUS W 3aIHTHI

STHIEHA M HW3YUSHHC €ro CBOHCTB, KadeCTBEHHBIE
PEakiuy Ha aNbIerHbl, KpaxMal, YKCYCHYIO KHCIOTY;
JeHarypanys OelkoB HOpPH HAIPEBaHWH, I(BETHHIE
peakiun GefiKoB; POBOAKTEL Peakiny HORHOro 00MeHa,
OTIPENIENSTH Cpe/ly BOJIHBIX PACTBOPOB, KAYeCTBEHHBIC
peakuun Ha cynsdat-, kKapOboHaT- H XJIOPHI-aHUOHBI, Ha
KAaTHOH aMMOHHS, Pellarh SKCIepAMEHTANBHBIE 3a0aud
o TeMam "Metamnst" ¥ "Hemeramnsr") B COOTBETCTBHH
C TIpaBHIIaMH TeXHUKH Ge30TIacHOCTH IpH oOpameB s ¢
BemleCTBAMK ®  JiaboparopHBEIM  000pYyH0BAHUEM;
HPEJICTARIATh Pe3YIBTATH XHMIYECKOTO YKCIIEPUMEHTA
B dopMe 3amUCH YPaBHSHWH COOTBETCTBYIOHIIHX
peakuuii 1 GOPMYIHEPOBATE BBIBOIBI HA OCHOBE 3THX
Pe3yNbTaTOB;

I1P6 9 - chopmupoBaHHOCTE YMEHUA AHAIHM3HPOBATH

uaopmanun,  uHbopMalMOHHOH — 0e30MacHOCTH | XUMHRYECKYI0 HHOOPMAIMIO, HNOIYy4aeMy:o M3 pPa3sHBIX
JHYHOCTH HCTOYHHKOB (CPENCTB MAaccOBOM MHQOpMALUH, CETh
HHTepreT u apyrue);
OK 04. O¢dexrusno | JIP24 - T0OTOBHOCT, K axkTHBHOH xestensHOCTH | IIP6G 8 - cdopmupoBasHHOCTh YMEHMH IIAHHPOBATH U

B3aMMO/ICHCTBOBATh U paboTaTk B
KOJIIEKTUBE ¥ KOMaH/ie

TEXHOJOrHYSCKOH M CONHANLHON HaAnpaBICHHOCTH,
CHOCOOHOCTE  MHUOMUPOBAaTh,  IUIAHUPOBATH M
CaMOCTOSTEIFHO BBIIIOITHATH TAKYIO JEATEILHOCTD;
JIP26 - roTOBHOCTE B ¢II0COOHOCTH K 00pa3OBaHUIO H
caM0o00Pa30BAHUIO HA HPOTSKEHHH BCEH KU3HY;

MP7 - pnanere HaBbIKaM# YaeOHO-HCCIEROBATENHCKOM
H IPOCKTHOH IEATEIBHOCTH, HaBBIKAMH pPa3peHiCHHS
npobnem;

MP31 - moHEMaTh W HCIONB30BATh IIPSHMYIIECTBA
KOMAaHIHOM ¥ HHIHUBHIYATSHOH paboThI;

BBHITONHATE XUMHYCCKHH OKCIEPUMEHT (IpeBpalneHus
OpPraHUYecKHX BEIECTB IIPHM HarpeBaHHM, NOIyYCHHE
JTHACHA H HM3YU4CHHE €ro CBOHCTB, KayeCTBEHHBIC
PEaKIiy Ha aNbJCTUIBI, KPaxMal, YKCYCHYIO KHCIOTY;
JeHatypauus OCaKOB WIPH  HArPEBaHMM, I[BETHBIE
peakiuy OenKoB; IPOBOINHTH PEAKITMH HOHHOTO 0OMeHa,
OIIPESeNITh Cpelly BOJAHBIX PAacTBOPOB, Ka4eCTBEHHBIE
peaKiin Ha cyisdar-, KapOoHAT- U XJIOPHI-aHUOHEI, Ha
KATHOH aMMOHHS; PEHIaTh 3KCIEPUMEHTAIbHLIC 3a7a94
rro TeMaM "Meramis" # "HeMetasuiet") B COOTBETCTBUM
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MP32 - BpibHparh TeMaTHKY M METOJ5! COBMECTHBIX
JNEHCTBAM ¢ ydeToM  oOIMMX  HHTEPECOB, K
BO3MOXKHOCTEH KaXKJIOTO WieHa KOJUIEKTHBA;

MP33 - mpuHMMATH LEIM COBMECTHOM JeATeNLHOCTH,
OPraHu30BbLIBATL M KOOPJMHHPOBATh JNEHCTBHA HO €€
JIOCTIIKEHHIO: COCTaBIISTh TIAH JNEeHCTBHH,
pacupeieniITh POJH C YYSTOM MHEHUH yJYacTHHKOB
00CyXTaTh Pe3yabTaThl COBMECTHON paboTEI;

MP37 - ocymecTBISTh IO3UTHBHOE CTPATETHYECKOE
IOBEJICHHE B pPasiMYHBIX CHTYamuAX, IIPOABIATE
TBOPYECTBO B BOOOpaXkeHue, ObITh HHHIMAaTHBHBIM
MPS55 - npusmMarh MOTHBEI ¥ apryMEHTBl JPYTHX
O[S IIPH aHATH3E PE3yIIBTATOB ASSITEIbHOCTH;

MP56 - mpusHaBaTe CBOE IPaBe ¥ IPaBO APYTHX
TOLEeH Ha OnIMOKH

C IPaBMIaMH TeXHUKH Oe30IaCHOCTH NpU oOpameHun ¢
BEIICCTBAMH ©  JIaBOpaTOpHBEIM  OOOPYIOBAHHEM;
IIpEACTaB/Th PE3YNBTATHl XUMHIECKOI0 DKCHEPHMEHTA
B (¢opme 3ammcH ypaBHEHHH COOTBETCTBYIOIHMX
peaxiyii ¥ QopMyMpOBaTH BHIBOJB HA OCHOBE ITHX
pe3yJbTaToB;

OK 07. CopelicTBoBars
COXPAHECHUIO OKPYKaroweH
cpensl, pecypcocOepesKeHHIO,
IPUMEHATH 3HAHAS 00 U3MEHEHH
KJIMMara, TIPUHITATIBL
6epexITnBOTo IIPOH3BOICTRA,
3pGeKTHBHO  HEeHCTBOBATL B

YPE3BHYAHHBIX CHTYALHIX

JIP27 - cpopMHPOBAHHOCTE KOJIOTHIECKOH KyIbTYPEL,

NIOHUMAaHWEe  BIHSHUS  COLHAIBHO-3KOHOMHYECKHX
IPOLIECCOB HA COCTOSIHUE IMPHPOAHON W COUHANbHOH
cpensl, OCO3HaHHE rinobansHOro Xapaxkrepa

IKOJIOTHYECKHX ITPOOIIeM;

JIP28 - mnanupoBaHHe U OCYIIECTBICHHE NCHCTBHH B
OKpy»Kalomiell cpefie Ha OCHOBE 3HAHHWS Lenel
YCTOHYHBOTO Pa3BHTHS 4ENOBECHECTRA;

JIP29 - axTHBHOE HEUpHSITHE NEHCTBHH, IPHHOCHIINX
BpeJ OKpyXKaloleit cpene;

JIP30 - ymeHHe HOpOTHO3HPOBATH HEONATONPHSITHHIE

ITPG 1 - chopMupoBaTH MPECTABICHUS: 0 XUMHAYECKOH
COCTaBJLIOINEH eCTCCTBEHHOHAYYHOH KapTHHBI MUpA,
pPOIM XHMMHH B [O3HaHMH gBJICHMH I[PUPOALI, B
(OpPMHPOBAHUH MBIIIIEHUS H KyJbTYPhl JUYHOCTH, €€
OYHKIUOHANBHOW IpaMOTHOCTH, HEOOXOOuMOH s
pEeIUCHAS] [OpaKTHYEeCKHX 3a1a4 M 9KOJIOTHYECKH
000CHOBRHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO H
NPEPOAHOH cpesle,

IP6 10 - cdopMupoBaHHOCTE YMEHHH COOMONATH
IpaBHia 3KOJIOTHYECKH 1e1eco00pasHoro IMoBeieHus B
OBITY M TPYHOBOH AEATEIBHOCTH B HEISX COXPAHEHHS

OKOJOTHYECKHE  IIOCHEACTBHs  MPeIIPHHEMAEEMBIX | CBOETO 3[0POBBS U OKpYXXKaromieH IPUPOJHOH Cpeisl;
neHcTeui, IPeXOTBPAIIATS UX; YUHTHIBATH  ONACHOCTH  BO3JIEHCTBHA HA  KHBBIE
JIP31 -  pacmmpesde — ONBITA  JACATEIBHOCTH | OPraHH3MBI ONPEEIEHHBIX BEIECTB, MOHUMAs CMBIC]T
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9KOJIOTHIECKOi HAPABICHHOCTH;

MP5 - BHOCHTHP XOPPEKTHBHI B JEATEIBHOCTS,
OLIICHUBAThL  COOTBETCTBHE  PE3YNBTATOB  HEJISIM,
OHEHUBATh PUCKH IOCHEACTBUH NEITENTHHOCTH;

MP7 - BnajieTs HaBHIKaMHU yaeOHO~HCCACEOBATENRCKOM
H NpOeKTHONH NeSTEIbHOCTH, HABBIKAMU DPa3peNICHUS
pobiem;

MP48 - ymerp OLEHMBATH PHCKHA ¥ CBOEBPEMECHHO
IPHHUMATH PEIICHUA IO HX CHIDKCHHUIO

rokasarels IpeaeabHoR JOIYCTUMON KOHIIEHTPALIUH,

IIK 2.1. DBrmonaare mnaiiky
Pa3THIHBIME TPUIOIME

JIP28 - nmmaHupoBaHUE M OCYIIECTBISHUE ACHCTBHI B
OKpYXKalollieh cpele Ha OCHOBE 3HAHHMA peneH
YCTOHYHBOTC PA3BUTHA YEIOBEYECTRA;

JIP29 - axTHBHOC HETIpUATHE NEHCTBUH, IPUHOCKITHX
BpEIl OKpYKaIoilieh cpene;

JIP30 - yMenue TPOTHO3HPOBATHL HEOIArONPUSTHBIC

9KOJIIOTHYECKHE  HOCHEACTBHS  HpeAIpHMHUMACMBIX
JCHCTBHH, IPeOTBpAlaTh HX;

JIP31 - pacliUpeHHe  OIbITa  JCITEIIbHOCTU
JKOJIOTUYECKOHN HANIPaBICHHOCTH;

MP1 —  camocroaTensHo  GOPMYIHpPOBATE |
aKTyaJIM3HpoBaTh NpobleMy, paccMarpuBaTh €€
BCECTOPOHHE;

MP6 — pa3BuBaTh KpearuBHOE MBILLIEHHE IIPH

PEIIEHUH KXUIHCHHBIX HpoditeM;

MP16 — ocywmecTBiIsATh ICICHAIPARICHHBIH I1OMCK
nepeHoca CpeNCcTB M cHOco0DOB  neHicTBHS B
IpoeCCHOHANBHYIO CPEY;

MP17 — yMmeTp 1IepEeHOCHTE 3HAHUS B HO3HABATEIHHYIO
U NPaKTHYECKYIO 00JaCTH HKU3HESATeNHHOCTH;

IIPG 1 - copmupoBaTh NPEACTABNICHUS: O XUMHYECCKOH
COCTABJIAIOINEH €CTeCTBEHHOHAYYHOH KapTHHLI MHpa,
pOJId XUMHH B IIO3HaHUH ABJICHUH NPHPOABI, B
(pOPMUPOBAHHH MBILUICHHS M KYJbTYPHl JUYHOCTH, €€
(YHKUMOBAIBHOH rpaMOTHOCTH, HEOOXOMHMOH  IUist
pCIICHHS HPaKTHYCCKHX 3aJad M OKOJOTHYECKH
00OCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0pOBBIO H
TIPUPOIHOH chene;

I[IP6 10 - chopmupoRaHHOCTE yMEHMH COOMIONATH
MIPaBUIIa HKOJIOrMYECKH eNecoo0pasHoro NoBelcHUs B
OBITY W TPYZIOBOH JICATEHBHOCTH B HENAX COXpaHEHUsS
CBOCTO 370POBBS M OKpYXalolleid NpHpPOJHOHK Cpebr;
YYHUTHIBATH ODACHOCTH  BO3JCHCTBHA Ha  JKUBEIE
OpraHu3Mbl ONPEHEIHCHHBIX BCIECTB, ITOHUMAA CMBICT
IIOKa3aTens IpeleAsHOMH AoYyCTHMON KOHIICHTPallHH,
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MP48 - yMmerp ONIEHHBATE PHCKH M CBOEBPEMEHHO
IPUHUMATH PEIIEHHs 110 UX CHUKEHHIO
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2. CTPYKTYPA 1 COOEPKAHUE YYEBHOI'O ITPEJAMETA

2.1. O6nemM yueGHOTO IpeMeTa ¥ BUAbI YueOHol paboThI

Bun yuebuoit pabotTsl

O6neM B 1acax

O0beM o0pazoBaTeabLHOA MPOrpaMMbl Y4eOHOro npeaMera 72
Obsa3aTesbLHAS AYHTOPHASA HATPY3Ka: 72
TEOPETHYECKUE 3aHATHS, 44
B T.4. B (POpME IPAKTAYECKOH O OTOBKH 2
TIpaKTHYecKue 3aHATH, 22
B T.%. B popMe [PaKTHYECKOH OrOTOBKH 4
1200paTOpHEIE 3aHATHS, 6
B T.4. B opMe IPAKTHIECKOH OITOTOBKH —
CamocrosnTenbHasn paboTa,

B T.4. B HOPME OPaKTHUECKOH MOATOTOBKH

HWnaupnayaasHbnl HpoeKT —
poMexyTodHAast ATTeCTAIHS:

- iuddepeHIMpPOBAHHLIN 3aUeT 2
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2.2. TemaTHyeckuil IJIAH ¥ coJep:kanue yueGHOro npeamera

HaunMmenoBanue Coaepxanue y4eOGHOTO MaTepraia U Gpopmbr Obbem | B Tom uncae Koabl o0Humx KoMIeTeHIMH U
PAa3aeI0B U TeM OPrasu3aniy e TeLHOCTH 00yIAI0muXcs B Yacax OpAKTH- JIMYHOCTHBIX, MeTanpeMeTHbIX,
qecKast IIPeAMETHBIX Pe3yJbTATOB,
HOJTOTOBKA (hopMHUPOBAHNEY KOTOPLIX
CIOCOOCTBYET 3JIeMEHT PO PAMMBI
1 2 3 4 S
Pazzen 1. OcHOBB! CTPOEHUS BenecTBA
Tema 1.1. Teopernyeckoe 3auaTHe. OCHOBHBIE NMOHATHSL U 3aKOHBI 2 — OK 01;

Crpoerre atoMOB | XUMHH. CTPOCHUE BEIIECTBRA. JIP 23; JIP 25;
XHMHAYECKHAX CoBpemeHHas Mozenb crpoeHus aroma. CHMBONHYCCKmit MP 2; MP 17, MP 18
2IEMEHTOR H SI3BIK  XHMHH, XHUMHYECKHH 3JeMCHT. OJIEKTPOHHAS TIP6 1; TIP6 2; TIPO 3; I1P6 5

opupoaa koHGuryparus aroma. Kiaccumukamus —XHMHYECKHX

XUMHAYECKOH CBS3H | DIEMEHTOB (S-, p-, d-2neMeHTH). BaleHTHBIC 3MIEKTPOHEL

BanenTHOCTS. DNeKTpOHHAS PHUPOAA XHMHUECKOH CBSI3H.
ONEKTpOOTPHIATEIBHOCTS. BHAR XUMHYECKOH CBA3H
(xoBasieHTHAs, HWOHHAS, MCTAUIMYECKas, BOJOPOJHAN) M
criocoOr! ee o0pazosannd
Tema 1.2. Hpakrtnueckoe 3amarme Nel. Pemenue 3ajanmii Ha 2 — OK 01; OK 02;

Ilepuonuyeckuil | XapaKTCPUCTHKY  XHMHYCCKHX  IEMEHTOB O  HX JIP 23; JIP 24; JIP 34;

3aKkoH u Tabnuna | monoxkeHnio B HICX3 JILU. Menneneena MP 1; MP 2; MP 3;

JLY. Mennenecena MP 4; MP 12; MP 17

ITPG 1; TTPG 2; I1PG 3; IIP6 5
Pazpnen 2. XumMudeckue peakunn

Tema 2.1. Temet | Teoperuueckoe 3ausiTHe. XUMHYECKHE PEaKIUU 2 — OK 01;

XUMHYECKHX Knaccubuxanus i1 THOB XMMHAYECKUX peakiuil ¢ y4acTHeM JIP 23; JIP 25;
peaxiuid Heopranudeckux Bemiecre. CocTaBjeHHE YpaBHEHHMH MP 2; MP 5; MP 7; MP 17;

PeaKIuii COCMHEHHS, PA3IoKEHUS, 3aMEIIeHNus], 00OMeHa, B
T.9. PEaKItHii rOpedysl, OKHCIICHAI-BOCCTAHOBICHHS.

TIPo 1; ITP6 2; I1P6 3;
IIP6 4; ITPG 5; T1PG 7
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YpapHeHH OKHCJICHUA-BOCCTAHOBIICHUS. Crenens
oxucyenys. OKHCIHTENs 1 BOCCTaHOBHTENL. COCTaBICHUE
W ypaBHMBAHHE  OKHCIHMTEIBHO-BOCCTAHOBHTENBHEIX
peakiuii METoIOM JIEKTPOHHOro Oananca. OKHACIUTEIHHO-
BOCCTaHOBUTEIBHBIC peaxiuy B IpUpOJIE,
TIPOM3BOACTBEHHBIX IIPOLECCAX M KU3HEHEATENbHOCTH
Opragyu3MoB

Hpakruueckoe 3amsitme Ne2. Pemenwe 3a7a4 o
VIIpaXKHCHHI Ha OCHOBHbIE 3aKOHBI XHMHHM

OK 01,
JIP 23; JIP 24,
MP 1; MP 2; MP 3;
MP 5;: MP 7, MP 12; MP 17
1IPG 2; I1PG 3; TIPS 7

Tema 2.2.
DNEeKTPOTHTHYECK
ast JUCCOIMAIIHS 1

HOHHEBIH o6MeH

Teoperudeckoe 3adsTHe. TEOpHA DICKTPOIUTHUYCCKON
JHCCOLMALIHH.

HoHBI. DNEeKTPONINTH, HEOIEKTPOIUTHL. Peaxiiuyd MOHHOIO
obmena. CocrtaBlieHHe peaknui HOHHOro OOMEHa TyTeM
COCTABJICHUS MX TOJHBIX M COKPAINCHHBIX HOHHBIX
ypaBHeHui. KHCIIOTHO-OCHOBHBIC PEaKIIHY.

OK 01;
JIP 23; JIP 25;
MP 2; MP 17, MP 18
I1P6 1; 11P6 2; TIP6 3; ITP6 5

Hpaxkrauecxoe 3ausTHe Ne3. CocraicHue ypaBHEHHH
peaknuit 0OMEHa B BOJHBIX PAaCTBOPaX 3ICKTPOIHATOB.

0K 01;
JIP 23; JIP 24;
MP 2; MP 17; MP 18
ITP6 1; I1P6 2; T1PG 3; 11P6 4

Kontpoasuas pabora Ne 1

Paznen 3. Crpoenue u cBOMCTBA HEOPraHHYECKHX BellecTB

Tema 3.1.
Kraccnduxanus,
HOMEHKJIATypa H

CTpoeHue
HEOPraHHYECKUX

BEIIECTB

Teoperuueckoe 3aHaTHe. Heopraumyeckue BemecTsa.

Ilpenmer Heopranmdeckoit xmmuu. Knaccupukamus
HEOPTraHWYeCKHX BellecTB. IIpocThie ¥ CTOXKHEBIE BELIECTRE.
OcCHOBHBIE  KJIACCBI  CHOKHBIX ~ BEHIECTB  (OKCHJBI,
THAPOKCHUIIB, KHCIIOTHI, COJIH). BaanMocsasp
HEOPTaHHYECKHX  BEIIECTB.  ArperarHsie  COCTOSHHSA

OK 01; TIK 2.1; JIP 25;
MP 2; MP 4; MP 5;
MP 16; MP 17; MP 18; MP 48;
ITPG 1; I1P6 2; T1P6 3; T1IPG 4; IIP6 5
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BemecTBa. KpHcTaIMYeCKHe M aMOop(QHBIC BEIICCTBA.
Tunsl KPUCTAJLTHYECKHX PeILIeToK (aromHas,
MOJIEKYJIIpHAs, HOHHAs, METalUIHJecKas). 3aBUCHMOCTH
(du3ugecKux CBOWCTE BELIECTBa OT THIIA KPHCTAIUIHIECKOM
PELIETKH. 3aBUCHMOCTh XMMHYECKOH aKTHBHOCTH BEIHECTB
OT BHIa XUMHYECKOH CBA3H M TUNA KPHCTADIMYECKON
pewteTku. [Tpuynaer MEOr00Opa3ns BEMIECTB

IlpaxkTayeckoe s3ansrHe Ned, Peirenne npaxTHIecKuX
3afaHEi 1o KjaccHHEKAIMM,  HOMEHKJIaType |
XUMWYECKUM  dopMyiaM  HEOPraHWYeCKHX  BEHIECTB
PA3THMYHBIX KIACCOB.

OK 01; IIK 2.1;
JIP 23; JIP 24 JIP 25;

MP 2; MP 3; MP 4; MP 5; MP 7;

MP 12; MP 13; MP 18; MP 19;
ITP6 1; IIP6 2; ITP6 3;
{IPG 4; I1P6 5; I1PG 8;

Tema 3.2.
®usnkKo-
XUMHYECKHE
CBOMCTRA
HEOPraHAYECKUX
BEINECTB

Teoperuueckoe 3apaTne. Merasr

Obnmme ¢u3nueckde ¥ XHMHYECKHE CROMCTBA METANNOB.
CrocoOb! nonyyeHus. 3HaYeHne METAJUIOB H HEMETAJLIOB B
OPHPOJC ¥ SKU3HEACSTSIBHOCTH YelIOBeKa M OPTaHHU3MOB,
Koppo3ms Mera/ioB: BHIBI KOPPO3UH, CIIOCOOBI 3aIMTHI
METaJJIOB OT KOPPO3HH

OK 01; OK 02; TIK 2.1;
JIP 23; JIP 24; JIP 34;
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
I1PG 1; TIPG 2; T1P6 3;
TIPG 4; IIPG 5; ITPG 10,

Teopernueckoe 3ansirue. Hemerame:

Obumme puspyeckre W XUMHYECKHE CBOHCTBA HEMETAILIOB.
Tunwgaeie cBoiictBa Hemerammos IV—  VII rpynom.
Knaccudmxanus " HOMEHKIAaTypa COeTMHEHUH
HeMeTaoB. KpyroBopoTet OHOTECHHBIX JJIEMEHTOB B

IIPHPOLE

OK 01; OK 02; 1K 2.1;
JIP 23; JIP 24; JIP 34,
MP 1; MP 2; MP 3; MP 4,
MP 12; MP 17; MP 21
ITP6G 1; IIP6 2; TTPG 3;
IIP6 4; I1PG 5, TIP6 10;

Teopernveckoe  3apsiTHe. XHUMHUSCKHE  CBOMCTBa
OCHOBHBIX KJIACCOB HEOPTAHHIECKHX BEIICCTB

XUMHYECKHE cBolicTRa OCHOBHEIX KJIACCOB
HEOPTaHMYECKHX  BewecTB  (OKCHAOB, T'HAPOKCHIOB,

OK 01; OK 02; TIK 2.1;
JIP 23; JIP 24; JIP 34,
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17, MP 21
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KHCIIOT, conedl # Ap.). 3aKOHOMEPHOCTH B H3MEHCHHH
CBOHCTB IIPOCTBIX BEHIECTB, BOJOPOJHEBIX COEAMHEHHH,
BBICIIHX OKCHJIOB ¥ THJPOKCHIOB

T1P6 1; I1P6 2; I1P6 3;
I1PG 4; 11PG 5; ITP6 10;

Hpaxkrnueckoe 3zamarme NeS. Hcecnenosanue CROHCTB
OCHOBHBIX KJIACCOB HEOPTaHUUECKHX BEHICCTB.

OK 01; OK 02; IIK 2.1;
JIP 23; JIP 24; JIP 34;
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17; MP 21
I1P6 1; T1PG 2; I1PG 3; 11P0 4, 11P6 5;
I1P6 7; IIP6 9; TIPO 8; I1P6 10;

Tema 3.3.
Unentnduxanus
HEeOPraHu4ecKuX

BEIIECTB

JlaGopaTtopHoe 3aHATHE Nel, WnenTudukanus
HEOPraHu4ecKHX BEIIECTB

OK 01; OK 02; OK 04;

JIP 23, JIP 24; MP 1; MP 2; MP 5;
MP 7; MP 12; MP 13; MP 17; MP 20;
IiP6 1; I1P6 2; TIPG 3;

ITP6 4; ITPG 5; I1P6 §;

KonrpoJmsuan pabora Ne2

Pazpen 4. CrpoeHne 1 CBOHCTBA OPraHMYecKNX BeleCTB

Tema 4.1.
Knaccuduxanus,
CTPOCHHE K
HOMEHKJIATYpa
OPraHHYeCKUX
BEIIECTR

TeopeTnyeckoe 3aHATHE. OcHOBHBIE TIOHATHSA
OPra’HnyecKoil XuMuu

IosiBnenue ¢ pa3sBUTHE OPraHMYECKON XUMHMH KaK HaYKH.
Ilpenver oprammyeckod xumuu. Mecto W 3HAYCHHE
OpPraHUYECKOH XHMHH B CHCTEME €CTECTBEHHBIX HAYK.
XHMHYECKOe CTPOCHHE KaK HOPAIOK COETUHCHHUS aTOMOB B
MOJEKyne corjacHo uWxX  BaleHTHOCTH. OCHOBHBIE
TIONIOEHUS TEOPHH XMMHYUECKOTO CTPOSHUS OPraH#uYCCKHX
coenuaenni A.M. bBymneposa. VYruepoaubeii cKener
OpraguyecKoff MOJEKYNbL 3aBHCHMOCTE CBOMCTB BEHIECTB
OT XHUMHYECCKOTO CTPOCHHMS MOIeKy1. VzoMmepus u
H30MEPBL

lonsrre o  QyHKIUOHANRHOH  rpynmne. Panmkam.
[pusmunesl kiaccHGHKAA OPraHHYeCKHX COCNUHCHUH.

OK 01; IIX 2.1,
JIP 23; JIP 25; JIP 31;
MP 4: MP 18; MP 1; MP 6; MP 17;
ITPG1; T1PG 2; ITP6 4; [IPG 5; T1PG 10;
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MexnynaponHas HOMEHKJIATypa u TIPUHIIAIIE]
HOMEHKIATYphl OpraHuyeckux coepuseHuii. Ilomgarue o6
a30TCOACPKANUX COCTHHEHMSIX, OHONOIHYECKH aKTHBHBIX
BemiecTBax  (yrieeojax, oxMpax, Oeinkax H®  JAp.),
BBICOKOMOJIEKYIJISIDHBIX COCIMHEHUIX (MOHOMEp, HOJIMMED,
CTPYKTYPHOE 3BEHO)

Ilpaxrigeckoe 3aggarue Ne6. Brinmonsenue ynpaxHeHHH
Ha cocrapjeHHe (OpMyST K 3HaHUC HOMEHKIATYPH H
H30MEPHH OPTaHAYECKUX BEHIECTR.

OK 01;TIK 2.1;
JIP 23; JIP 24; JIP 31;
MP 4; MP 18; MP 1; MP 6; MP 17;
[1P61; ITP6 2; TIPG 4; TIP6 5; T1P6 10;

Tema 4.2.
CaoiicTBa
OpraHHYecKuXx
coeIHHeHH

Teopernueckoe 3ansarue. [IpenensHbe yriaeBOROPOILI
QuU3AKO-XUMHYECKHE CBOHCTBA OPraHMYeCKUX COCAUHEHHH
OT/ICIBHBIX KJIaccoB (0CODEHHOCTH KIACCH(QHUKAIMH K
HOMEHKJIATYpPBl BHYTPH Kjiacca; TOMOJIOTHUECKHH psin U
oburas ¢opmyna; u3omepus; ¢uU3MUECKHE CBOUCTBA;
XKUMHAYECKHE CROHCTRA; CHOCOOB! OTyYeHHs): HpeelibHbIC
YIJIeBONOPOAS! (AJIKaHBI M IMKIOANKaHE)., [ operue MeTaHa
KaKk OJMH W3 OCHOBHBIX HMCTOYHHKOB TeIula B
IIPOMBIIUICHHOCTH H  ObiTy. CBolicTBa  HPHPOAHEIX
YIJICBOIOPOAOB, HAXOXKICHHE B TPHUPOJE M HPUMCHEHHE
ANKAHOB

OK 01; OK 02; OK 04; ITIK 2.1;
JIP 24; JIP 25; JIP 28; JIP 29; JIP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;

MP 19; MP 20; MP 21;
MP 24; MP 25; MP 48;
I1P61; T1P6 2; I1PG 4,
I1PG 5; I1PG 6; TIPG 10

Teopernuecxoe 3ansirue. HerpeaensHrle yrieBoaoposl
AJIKEHBI, AaJKHHBIL, AQNKaJHEHBl H  apOMaTHYECKHE
yriesonoponsl. l'opeHMe aneTwnesa Kak  HMCTOUHHK
BBICOKOTEMIIEPATYPHOrO IUTAMEHM JUIS CBApKH ¥ PE3KYU
METaJLIOB

OK 01; OK 02; OK 04; TIK 2.1;
JIP 24; JIP 25; JIP 28; JIP 29; JIP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;

MP 19; MP 20; MP 21;
MP 24; MP 25; MP 48;
ITP61; TTP6 2; TIP6 4,
I1P6 5; TIPG 6; 11P6 10

Teoperndeckoe 3aHATHE. Kucnoponconepxamue
COETMHEHUS

OK 01; OK 02; OK 04; TIK 2.1;
JIP 24; JIP 25; JIP 28; JIP 29; JIP 32;
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Cruprel 1 (eHOoNEL, aMbIeruabl 0 KeToHbl, [IpakTuaeckoe
DpAMEHCHHE STHIICHI KON, THLEpHHA, (heHona,

MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21;
MP 24; MP 25; MP 48;
[IP61; ITP6 2; I1P6 4,
I1P6 5; TIP6 6; I1P6 10

Teopernueckoe 3aHATHE, Kucnoponconepxaniue
COeJIMHEHHUS

Kapbouoreie xkucnorel #  SQUPH, XKHUPBL, YIJIEBOJBIL.
[Ipamenenue GopmanpIeruyia, aneTalberaia, YKCyCHOH
KHCIOTEL. MEBUIA KaK CONHM BBICHIMX KapOOHOBBIX KHCIIOT.
Moromue cBOHCTEA MBIIA

0K 01; OK 02; OK 04; IIK 2.1;
JIP 24; JIP 25; JIP 28; JIP 29; JIP 32;
MP 2; MP 6; MP 12; MP 13; MP 18;

MP 19; MP 20; MP 21;
MP 24; MP 25, MP 48;
IIP61; I1PG 2; I1P6 4;
I1PG 5; I1P6 6; 11P6 10

Teopernyeckoe 3auaTHe. A30TCOACKANE COSIHHEHHS.
[IracTMacchl ¥ BOJIOKHA.

AMHHBI H aMHHOKHCIIOTHL, OeiKy. BBICOKOMOJIEKYIIPHEIE
coepHeHns (CHHTETHISCKHE U OHOIOTHIeCKH-aKTUBHEE).
Monomep, nmosmmep, CrpykTypHoe 38eH0. llonumepuzanus
STUJIEHZ KaK OCHOBHOE HAIIPaBICHUE €0 MCIIOIb30BAHUS.
lenernueckas cBs3b MEXKIY KiaccaMH OPraHUYECKHX
coenHHeHuH

OK 01; OK 02; OK 04; 1K 2.1;
JIP 24; JIP 25; JIP 28; JIP 29; JIP 32,
MP 2; MP 6; MP 12; MP 13; MP 18;

MP 19; MP 20; MP 21;
MP 24; MP 25; MP 48;
I1P61; 1P 2; T1P6 4
I1P6 5; TIPG 6; I1PG 10

IpaxkTnueckoe zamarme Ne7. Mccnenosanue u agaims
XUMHYECKHX CBOMCTB YIJIEBOJIOPOIOB.

OK 01; OK 02; OK 04; TIK 2.1;
JIP 23; JIP 24; JIP 26; JIP 28;

JIP 29; JIP 30; JIP 34,

MP 3; MP 7; MP 12; MP 13; MP 17;
MP 19; MP 20; MP 21;
MP 24; MP 25; MP 48;

TIPG1; TIP6 2; TTP6 4; I1P6 5; H1P6 6;
I1P6 8; I1PG 9; I1P6 10

IIpakTnyeckoe zansarne Ne8. lccaegopanue u aHamu3
XUMHUIECKHX CBOHCTB KHUCIOT U CIIEPTOB.

OK 01; OK 02; OK 04; TIK 2.1;
JIP 23; JIP 24; JIP 26; JIP 28; JIP 29;
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JIP 30; JIP 34,
MP 3; MP 7; MP 12; MP 13, MP 17;
MP 19; MP 20; MP 21;
MP 24; MP 25; MP 48;
TIPG1; ITPG 2; I1P6 4; TIPG 5; T1P6 6;
I1P6 §; I1P6 9; T1P6 10

Tema 4.3.
Wnentudukarnms
OpraHHYeCcKuX
BEHIECTB, BX
3HAYEHUE H
TIPAMEHCHHAE B
GRITOROH U
IPOU3BOACTBEHHO
H AesTebHOCTH
qeJIoOBeKa

Teoperugaeckoe 3aHATHE, BHOOPTraHUYECKHE COCIHHEHHUS.
Ilpumenenne w  OHOJIOTHYECKAs DPONb  YIJICBOMOB.
OxucineHHe YIneBOJOB — HCTOYHHUK DOHEPIHHM JKHBBIX
opragmaMoB. O01acTé  IpHMEHEHHS  aMHHOKMCIIOT.
[Mpespamenns OEIKOB IHIK B OpraHu3Me. buonornyeckue
(dysxnuu Genkos. bronormueckue QYHKIHH XKAPoB. Poib
OpraHWYecKOW XHMEM B PEUICHHH Ipo0yieM ITHINEBOH
0e301acHOCTH

OK 01; OK 02; OK 04; IIK 2.1;
JIP 24; JIP 25; JIP 28;
JIP 29; JIP 30; JIP 31,
MP 2; MP 6; MP 12; MP 13; MP 18;
MP 19; MP 20; MP 21;
MP 24; MP 25; MP 48;
ITPG1; T1PG 2; TIPG 4;
TIPG 5; IIP6 6; ITPG 10

Teopernueckoe 3ausarne. OpraHuyeckas XUMHUSI B XKH3HA
4 eATeTHOCTH YeNOBEKa.

Ponp opramuueckod XHMHM B pemieHMH npodnem
DHepreTHyeckod 0e30ImacHOCTH, B Pa3BHTHH MEIMIIUHEL,
CO3/1aHUH HOBBIX MaTEpHANIOB, HOBBIX HCTOYHUKOB SHEPIUU
(anpTepHATHBHBIE HCTOYHMKHM  oSHeprum). OHacHOCTB
BO3ACHCTBMA HA OKUBBIE OPraHM3MLI OPraHUYECKHX
BEIECTB OTJIENBHBIX KJIAccOB (YIIEeBOJAOPOABL, CIHPTEHL,
(deHoIBI, XJIOPOPraHuYecKHe IPOU3BONHBIE, aNbACTHABI U
Ip.), CMBICT IIOKa3aTesist IIpeNenbHO  JOIMYCTHMOH
KOHIICHTPAIHH.

OK 01; OK 02; OK 04; IIK 2.1;
JIP 24; JiP 25; JIP 28;
JIP 29; JIP 30; JIP 31;
MP 2; MP 6; MP 12; MP 13; MP 18§;
MP 19; MP 20; MP 21;
MP 24; MP 25; MP 48;
I1P61; ITP6 2; T1P6 4;
ITPG 5; I1P6 6; ITP6 10

JlaGoparopuoe  3amsTme N2,  Vaewrudmxarus
OpraHAYecKAX COCTHHEHNUI.

OK 01; OK 02; OK 04; TIK 2.1;
JIP 23; JIP 24; JIP 26;
JIP 28; JIP 29; JIP 30; JIP 34;
MP3; MP 7, MP 12, MP 13; MP 17,
MP 19; MP 20; MP 21;
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MP 24; MP 25; MP 48;
ITP61; IIPG 2; TIPG 4; I1P6 5; I1PG 6;
ITPG 8; ITP6 9; TIPG 10

KouTpoabxas padora Ne3

2

Paspen 5. Kunernue

CKHE H TePMOJHHAMHUYCCKHEC 3AKOHOMEPDHOCTH NPOTeKAHRHA XHMHUYECCKHX peamxm‘i

Tema 5.1 Teopernyeckoe 3aHATHE. Cxopocte  peakuum. 2 — OK 01; OK 02; IIK 2.1;
Ckopoctb XUMHAYECKOE PABHOBECHE. JIP 23; JIP 24; JIP 34;
XUMAYECKHX 3aBUCHMOCTD CKOPOCTH PEakiiy OT Pa3IiyHbIX (HaKTOPOB: MP 1;MP 2; MP 3; MP 4;
peaxiyuil. IOPUPOABI  PEarupyroIUX  BEUIECTB,  KOHOCHTPaLHUH MP 12; MP 17; MP 21
XumMudeckoe pearupylomux  BemecTs, TEMIepPaTypsl H  IDIOMAagu ITP6 1; ITP6G 2; ITPG 3; 11P6 4; T1P6 5;
parHOBECHE PCaKIMOHHOM  DOBepXHOCTH.  TemioBele  3(QeKTHl IIP6 7; I1PG 9; I1P6 8; ITP6 10,
XUMHYECCKHX —peakimit, DK30- U SHIEOTEPMHUYECKHE,
peaKIuu.
O0paTuMoCTh peaxiiii. XUMHUYeCKOe PaBHOBECHE U €T0
CMEINEHHe IO0J  JCHCTBHEM  pasnuuHblx  (DAKTOPOB
(KOHICHTpALUS pPEearcHTOB WM IIPOAYKTOB PEaKIIUH,
JAaBJICHWE, TeMIIeparypa) IS CO3JaHUS ONTHMATLHBIX
YCIIOBHH NPOTEKAHHS XUMHUYECKUX IponeccoB. IlIpuHunmm
Jle Hlarense
IIpakruueckoe 3ansarue Ne 9. OnpeneneHue CKOpOCTH 2 -— OK 01, OK 02; ITK 2.1;
XHUMHYECKOH peaKkiMy, YCJIOBUH CMEIEHHs XHMHYECKOIro JIP 23; JIP 24; JIP 34;
paBHOBECHS. MP 1;MP 2; MP 3; MP 4;
MP 12; MP 17, MP 21
I1P6 1; ITP6 2; ITPG 3; I1P6 4; TIPO 5;
ITPG 7; TIPG 9; TIPG 8; 11P6 10;
Pa3znen 6. PacTBopsl
Tema 6.1. Teopernueckoe 3anatue. PacTsophL 2 — OK 01; OK 02; TIK 2.1;
Tlousitee 0 PactBopenne kak (pu3nKO-XuMu4ecKu# npoxecc. Cnocolsr JIP 23; JIP 24; JIP 34,
pacTBopax IPUTOTOBJICHUS PAacTBOpOB. PacrBopumocTh. MaccoBast MP 1; MP 2; MP 3; MP 4,

21




JIoJI1  pacTROpeHHoro BemiecTBa. CMBICH  HOKasaTesd
NpEeACIbHO  JOMYCTHMOH — KOHHIEHTpAalMH B  €Io
HCIIOJIL30BAHNE B OIIEHKE DKOJIOrHYECKOoH 0e30acHOCTH.
TIpaBuna osxosyormdeckd Ienecoo0pasHoOro IOBEACHUA B
OBITY M TPYHOBOH HEATENLHOCTH B IENAX COXPaHEHHS
CBOCTO 3[0POBBA W OKPYXKAOIeH HPUPOTHOH Cpesl
OMAacHOCTh  BO3NCHCTBUS  HA  OKUBBIE  OPTaHU3MBL
OIIpeJelieHHBIX BENeCTB.

Pemenne MIPAKTEKO-OPUEHTHPOBAHHLIX pacueTHBIX
33laEHi Ha pACTBOPHI, HUCHOJNBE3yeMble B OBITOBOH u
IIPOM3BOACTBEHHOM AEATENEHOCTH YelloBeKa

MP 12; MP 17; MP 21
1IP6 1; I1P6 2; 11PG 3; I1P6 4; I1PG 5;
I1P6 7; 11P6 9; TIPG 8; I1P6 10;

Tema 6.2.
Hccnenosanue
CBOHCTB
PacTBOpOB

JlabopaTopnoe 3aparue Ne3. [Ipuroropienue pacTBOpOB
3aJaHHOM KOHICHTPAIHH.

QK 01; OK 02; [IK 2.1;
JIP 23; JIP 24; JIP 34,
MP 1; MP 2; MP 3; MP 4;
MP 12; MP 17, MP 21
ITP6 1; I1PG 2; TIPG 3; ITPG 4; 11PG 5;
ITP6 7; TIPG 9; 11P6 8; I1P6 10;

Pazgen 7. Xumus B

OBITY H NPOU3BOACTBEHHOU AeATEILHOCTH T€I0BEKa

Tema 7.1
Xumus B OBITY H
IIPOH3BOACTBECHHO
i IeSITENBHOCTH
YEeIoBeKa

Teopernyeckoe 3apgrme. Hoselnme OCTHKEHHS
XAMMYECKOH HAYKH H XHMHYECKOH TEXHOJIOTHH.

Poas XHMHHA B oOecrcIeHIHN 3KOTOTHYECKOH,
DHEPreTHYeCKOH ® numeBod O€30MacHOCTH, Pa3BUTHH
Meunuasl. IlpaBuna @OWCKa W aHaNM3a XUMHYECKOH
uHoOpMai ¥3 PA3NHYHBIX MCTOYHHKOB (HaydyHad ¥
yueOHO-Hay4Has  JIMTepaTypa, CpeacTBa  MacCOBOH
urdopmaimy, cets HTepHET)

OK 01; OK 02; OK 04; OK (7
IIK 2.1;
JIP 25; JIP 32; JIP 26;
JIP 27, JIP 28; JIP 29;
MP 1; MP 2MP 24; MP 25; MP 48;
ITPG1; TIP63; I1IPG 6, T1P6 9; TIPG 10;

Ifpaxtuueckoe 3ausarae Ne 10 CocrapiaeHue xeicoB o
OPUMEHEHHH XHMHYCCKUX BEIHECTB ¥ TEXHOJNOTHMH ¢
y4eToM Oyxymel npodeccHoHaNbHON JesTeNbHOCTH

OK 01; OK 02; OK 04; OK 07
MK 2.1;
JIP 23; JIP 24; JIP 33; JIP 34; JIP 27,
JIP 28; JIP 29; JIP 30; JIP 31;
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MP 3; MP 4; MP 5; MP 6; MP 7,

MP 12; MP 13; MP 17; MP 18;

MP 19; MP 20; MP 21; MP 22;

MP 23; MP 31; MP 32; MP 33;

MP 37; MP 48; MP 55; MP 56
TIP6G 1; I1PG 3; TIPG 4;
TIP66; ITP6 9; ITPG 10

OK 01; OK 02; OK 04; OK 07

IlpakTHueckoe 3amarme Ne 11 3amura KeiicoB o

IIPEMEHEHHH XHMHUYCCKMX BEIUCCTB M TEXHOJOTHH C
ydeToM Oyaymel npodecCHOHANBLHON e TeNbHOCTH

MK 2.1;

JIP 23; JIP 24, JIP 33; JIP 34; JIP 27;
JIP 28; JIP 29; JIP 30; JIP 31;
MP 3; MP 4; MP 5; MP 6, MP 7,
MP 12; MP 13; MP 17; MP 18;
MP 19; MP 20; MP 21; MP 22;
MP 23; MP 31; MP 32; MP 33;
MP 37, MP 48; MP 55; MP 56
I1P6 1; ITPG 3; ITP6 4;
IIP66; ITP6 9; TIPG 10

IIpomexxyrouynas arrecramus (auddepeHIHPOBAHHBII 3a4eT)

Bceero:

72

23




3. YCJIOBHS PEAJIM3AIINA ITPOI'PAMMBI YYEBHOI'O IIPEAMETA

3.1. Marepuna/jibHO-TeXHUUYecKoe o0ecneyenue

Jlna ocsoenmst nporpammer yaebuoro npeamera OOII6.12 Xumusa B
OBIIOY  «KDOMT» wumeercs yueOHbli kabuver «EcTecTBeHHOHAYYHBIE
JTACITATITHEBD .

[ToMmenienue xka0HHETa OCHAIEHO TUTIOBHIM 000pPYIOBaHWEM, B TOM YHUCIE
CHENMAIN3APOBaHHON  yd4eOHOM  Mebenpo M cpejcTBamu  o0ydenws,
HEOOXOJUMBIMH  JUIS  BBIONHEHWS TpeOOBaHWM K YPOBHIO MOJTOTOBKH
00yJarOmuXcsl.

Ocuamenue yue6H0r0 Kabunera:

— TIOCaJOYHBIE MECTa II0 KOJNIECTBY 00yHarommnxcs;

— pabodee MECTO IpenoiaBaTens;

— 1podeCCHOHANBHO-OPHUCHTUPOBAHHBIE 3a1aHMUs.

JunakTruaeckue MaTepHans:

— MeTOIHYECKHe PEeKOMEHIAIMH 10 BBIIOJIHEHUIO IpakTHUecKux paboT mo
yaeonomy mpeamery OOII6.12 Xumust

— KOMITIIEKT 3aJaiuil A1 IpoBeAeHNs THCEMEHHBIX KOHTPONBHBIX paboT;

— KOMILIEKT 3alaHAN IUISt IIPOBEACHUS IIECHEMEHHOTO
nudbepeHIHpOBaHHOTO 3adeTa.

Texnugeckue cpeicTBa O0yUSHH:

— TMEpPCOHANBHBIH  KOMIBIOTEP C  JUUEH3HOHHBIM  IPOrPaMMHBIM
obecnieueHueM;

— TPOEKTOP € IKPAHOM.

3aisr:

bubnuorexa, 4UTAIBHBIN 321 C BEIXOJOM B ceTh VHTEepHET.

3.2. Uadopmanuonnoe obecnedeHye peaia3allHy porpaMMbl

Hnst peanuzanyy nporpammsl B 6mbnuoreunom donge OBIIOY «KOMT»
VMEIOTCS II€YaTHBIE M DIEKTPOHHBIE 00pa3zoBaTeNnbHBIE W HHO)OPMAIHOHHEIE
pecypchl Ul HCIIOIB30BaHMS B 00pa3zoBaTeIbHOM HpoLEcce.

3.2.1. OcnoBHBIE HCTOYHHKH

1. Audunorenosa M.B. Xumms: y4eOHHK M TpPaKTHKYM IS CPEIHErO
npodeccuonansHOro obpaszosanms/ W.B. Anduuoresosa, A.B. Babkxos, B.A.
Ionkos. — 2-¢ u3p., uenp. u gon.— Mocksa: M3narenscro IOpaiit, 2023, —
291 c¢. — (Ilpodeccuonanshoe obpaszosanue). — ISBN 978-5-534-11719-6. —

24



Texcr: anexrponnsiit // ObpazoarenbHas miardpopma IOpaiit [cair]. — URL:
https://urait.ru/bcode/513807

3.2.2. lono/iHATEbHBIC HCTOYHHKH

1. Aupunorenosa WM.B. Xummsa. baszosbiit ypoBens: 10—11 xmaccsn:
yuebHUK 11s cpeauero obmero obpasosanus/ V1.B. Audunorenona, A.B. babkos,
B.A. IlonkoB. — 2-e u3n., ucnp. u gon. — Mocksa: M3narenscreo FOpaiit, 2023.
— 290 ¢. — (ObureobpazoBatenprbrii mukn). — ISBN 978-5-534-16098-7. —
Tekcr: anexrponnstit // ObpasoparensHas 1uatgopma IOpaiit [cadit]. — URL:
https://urait.ru/bcode/530422

2. Xumus: yaeOHUK JUIi cpefiHero npodeccuoHanbHoro oopasosanust/ 10.A.
Jle6enes, I.H. ®anees, A.M. [NonyGes, B.H. Illanosai; mox obme#t penaxrmeit
I'.H. ®apneesa. — 2-e usg., nepepad. u gon. — Mocksa: Wznarenscrso FOpaitr,
2023. — 431 c. — (IIpodeccuonanproe obpazopanue). — ISBN 978-5-9916-
7723-3. — Texcr: snexrpounsit // Obpazoparensras nnardopma IOpaiit [caiiT].
— URL: https://urait.ru/bcode/513073

3. MapteinoBa T.B. Xumus: y4eOBMK M NIPakTUKYM JUIsi  CpeHEro
npodeccuoHansHoro odpazopanmst/ T.B. MaprteHosa, 11.B. Apramonora, E.B.
I'onysoB; mox obmei penaknueit T.B. MapTeiHoBONH. — 2-€ W31., HCHP. ¥ JOIL. —

Mocksa: MsparensctBo IOpanit, 2023. — 368 c¢— (IIpodeccronampaoe
obpazopanue). — ISBN 978-5-534-11018-0. — Texcr: 3neKTpoHHBIH //
O6pasoBarenbHas uiatgopma IOpaiir [caiiT]. — URL:

https://urait.ru/bcode/511690
4. Huxoneckuii A.b. Xwumusa: y4eOHMK M HpakTUKYM JUIS CPEIHEro
npodeccronansHoro obpaszosanus/ A.b. Huxonsckuit, A.B. CyBopoB. — 2-€ 3.,

nepepab. ¥ gom. — Mocksa: WzpatenscrBo IOpaiit, 2023. — 507 c¢. —
(IlpodeccnonansHoe obpazopanue). — ISBN 978-5-534-01209-5. — Tekcrt:
snexTpoHHBI // OOpaszosarensHas maatdopma IOpaibit [caiit]. — URL:

https://urait.ru/bcode/513537

3.2.3. HaTepHeT-pecypebl

I. Enmunast  kosuieknumu — LMOPOBEIX  00pa3OBAaTENBHBIX  PECYPCOB
[Onexrpornsiii pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickas SMeKTpoHHAas Ikoima [Onektpomusit  pecype] URL:
https://resh.edu.ru/

3. Uudoypok [Dnexrpornsiii pecypc] URL: https://infourok.ru/

4.Pemry EI'D. Xumns [Dnextpommeiii pecypc] URL: https://bio-
ege.sdamgia.ru/
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4. KOHTPOJIb ! OIEHKA PE3VJIbTATOB OCBOEHHUS YUYEBHOT'O
NPEIMETA
KoHTpoiab ¥ OHEHKa pe3ylNbTaroB OCBOGHHA y4eOHOro MpeaMera
pacKphIBAIOTCS depe3 AMCUMIUIMHAPHBIE DPe3yNbTaThl, HalpaBjieHHBIE Ha
dopMupoBaHre OOMIMX M TNPOPECCHOBANLHBIX KOMIETECHIMH II0 pasaeinam H
TEMaM cojiepKaHys yueOHOro MaTeprana.

Obmasn / Pasznen / Tema THIIBI OLEHOTHBIX
npodeccuonaibHAN MEpONpUATHH
KOMIIETEH{A A

OK 01. Buiéupars cmoco0sr | Pazgen 1, Tema 1.1, Tema | Tectmposanue

peIleHHUS 3amay | 1.2 VYerHsit onpoc
poheCCHORATBHON IIpencraBnesue pe3yibIATOB
JIEATENBHOCTH TIPaKTHYECKUX padoT
IPAMEHHTENBHO K pasnuanbM | Pasmen 2, Tema 2.1, Tema | Tectupopanue

KOHTEKCTaM 2.2 Ycrasiii onpoc

IlpencraBneHue pe3yiIbTATOB
IPaKTUYECKUX padoT
Cocrasnenue ypaBHEHU
peakiui

Penmrenue xumuyeckux 3anad
KorTpoasnas pabora

Pazpen 3, Tema 3.1, Tema | TectupoBanue

3.2, Tema 3.3 YeTHEI onpoc
IIpencraBneHue pe3ynsTaToB
OPaKTHYECKUX pador
Cocrapnenne ypaBHEHHH
peaxuyit

Kontponsras pabora

Paznen 4, Tema 4.1, Tema | TecTupoparue

4.2, Tema 4.3 VYerHpl onpoc
Ilpencrasnenue pe3ynbTAaTOBR
IPaKTUYEeCKUX paboT
Cocrasnenue ypaBHeHUH
peakimi

Pemenyne XMMHYECKUX 337124
KonTponsnas pabora

Pazpen 5, Tema 5.1 Tectuporanue

Yeruelit onpoc
Ipencrasnenne pe3yasTaToB
TIPaKTHYCCKHX padoT

PermeHne XUMHYECKUX 33739
Pazmen 6, Tema 6.1, Tema | Tectuponanue

6.2 YcrHsHt onpoc
Ilpencrarnenyie pe3ynbTaToOR
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TIPaKTHYESCKUX paboT
Permienrie XUMUYECKHX 3a1a4

Paznen 7, Tema 7.1

TectupoBanue

YcrHEI onipoc
Ipencrapnenye pe3ynbTaToB
HpaKTHIecKux paboT

PereHne XUMUTECKHX 33024
Ketic 3apanus

OK 02. Wenonssosatk | Pazpen 1, Tema 1.2 Tectuporanue
COBPEMCHHEIE CpencTRa VYeraeii onpoc
TIOWCKa, aHanu3a " [perncrasnenue pe3yiIsTaTOB
HHTEpIpeTatun HHEGopMaluu IIPaKTAYECKUX paboT
" nadopmannonnsie | Paspen 3, Tema 3.2, Tema | Tectuposanue
TEXHOJOTWH NI BHEINOJNHEHHA | 3.3 Yerasii onpoc
3ama4 npodeccnoHATBHOMN IIpeacrasnenne pe3yabTATOB
JEATENHHOCTH IPaKTHYECKUX pabot
Cocrapienue YpaBHEHHH
peaxuu
Kontpomnsnas pabora
Paznen 4, Tema 4.2, Tema | Tecruporamue
4.3 VYerusiii onmpoc
IIpencrasnenye pe3ynasbTaToB
IPaKTHYECKUX paboT
Cocrasnenue ypaBHEHAH
peaKiii
Pemenne xumudgeckux 3aaad
KosnTpomnsrag pabota
Pasnen 5, Tema 5.1 TectupoBanue
Yerueilt onpoc
Ipencrasienue pe3ynsTaToB
IIPaKTHYECKHX paboT
Pemenue xuMuteckux 3aaad
Paznen 6, Tema 6.1 TectupoBanue
YeTHEI onpoc
Ipencrasnenne pe3yspTaToOB
IIpaKTUYeCcKuX pabor
Pemenue XxuMuyeckux 3amay
Pazpen 7, Tema 7.1 Tectupopanme
YerHpli onpoc
{IpencraBnenne pesynpTaTos
IpaKTUYeCKuX paboT
Pemenne XUMUYeCKUX 38024
Kelic 3ananus
OK 04. Opdextaro | Paspen 2, Tema 2.1, Tectupopanue
B3aUMOeHCTBOBATD u YerrelH onpoc
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paﬁDTaTb B  KOJJICKTHBC o
KOMaHAC

Ilpencrapnenne pesyabTATOB
TIPaKTHYECKHX paboT
Pemenne xuMHuYeCKHX 33044

Pasnen 3, Tema 3.3

Tectuposanue

VYcrHBI onpoc
Ipencrasnenre pe3ynabTaToB
DpaKTHIecKux paboT

Cocragpinenue ypaBHEHH
peakuui
Konrpoasnas pabora

Paspen 4, Tema 4.2, Tema | Tectupopanue

4.3 YcrHBIH o11poc
IlpencrasmeHue  pe3yiabTATOB
IIpaKTHYeCKHX paboT
Cocrarnerue ypaBHEHHIH
peaxumii

Pemenne XuMHYECKHX 337124
KonTtponsaas pabora

Pazmen 6, Tema 6.2

Tectuporanue

YceTHBI orpoc
IIpencrarnenue pe3ysIbTaTOB
IIpaKTHYeCKuX pabor
Pemrenye XMMIYECKHX 33124

Paznen 7, Tema 7.1

Tectuposanne

Versslii onpoc
[Ipencrasnesye  pe3yiIbTaToB
IIPAKTHYECKuX padoT

Pemenue xuMudeckux 3agay
Keiic 3ananus

OK 07. CogpeiictBoBars
COXPaHEHMIO  OKpYXKaromeh
CpelBl, PeCYpPCcOCcOepeIKeHHIO,
OPUMEHSTh 3HaHHUS 00
H3MEHEHMHA KJIMMAaTa,
TIPUHIMITBE OepeKITHBOro
IpOM3BOACTBA, P PEeKTUBHO

OeHCTBOBATE B UPE3BBIMAHHEIX
CHTYaIlUsX

Pasnen 7, Tema 7.1

Tectuporanue

YcTHEIH onmpoc
[Ipencrasinerde pe3yibTAaTOB
IIPaKTHHYECKUX paboT
Pemenne xummdeckux 3agay
Ketic 3anauus

K 2.1. BemomaaTs naiiky
Pa3IHIHBIMU TPHITOAMHE

Pazpen 3, Tema 3.1, Tema
32

Tectupopanue

VYerHsi onpoc
Hpencrapnenue pe3yabTaToB
IPaKTHIECKAX paboT
Coctapnenue ypaBHEeHHIT
peakumit

KonTtponsras pabota
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Pazgen 4, Tema 4.1, Tema
4.2, Tema 4.3

Tectuporanue

VYcTHBI onpoc
Ilpencrarienne pe3yiasTaTOB
IPaKTUYECKHX paboT
Cocrapnenue ypaBHECHHH
peaxkuuii

Pemenue xummaeckux 3agaq
Kontponraas pabora

Pazpen 5, Tema 5.1 Tectuposanme
Yerabii onpoc
[IpencraBnenue pe3ynbTaToB
IPaKTHIECKHX paboT
Pemenne XMMHUYECKHX 3324
Paznen 6, Tema 6.1, Tema | Tectuporanme
6.2 Yernit onpoc
[Ipencrasnenue pe3ynbraroB
[IpaKTH4YeCcKuX paboT
PemeHue XUMHYECKHX 3302
Pazmen 7, Tema 7.1 Tectuporanue
YcTHBIH onpoc
Tlpencrarnenue pe3ynpTaToB
[IpaKTHYECKUX padoT

Pemenue xiMAYECKHX 3a0a%
Ketic 3aganus
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