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1.1 O6s1acTh NpUMEHeHUsI MPOTrPAMMBI.

Pabouas mporpamma ydeGHOTrO mpeamera paspabotana B coorBercTBUU ¢ PI'OC  cpennero
obmero o0Opa3oBaHMs, YTBEP)KIEHHbIM MMHUCTEPCTBOM 00pa3oBaHusi M Hayku Poccuiickoit
@enepaun ot 17 maga 2012r., nmpukaz Ne 413 u ®OII COO, yreepxaeHHas llpukazom
Munnpocsenienus Poccun ot 18.05.2023r. Ne 371

1.2 Mecto yuyeOHOro mnpeaMera B CTPYKType NpPOrpaMMbl NOATOTOBKH CHELHATUCTA
CpeHero 3BeHa

OO0s3aTenbHbIN yueOHbIH npeaMeT «XHUMUs» BXOJUT B 00111e00pa30BaTeNbHbIN yUeOHBIH ITUKI.
1.3 Heau u pe3yabTaThl 0CBOEHUSI Y4eOHOI0 NpeaMeTa

Llens: ¢opmupoBaHue y OOYYAIOUMIMXCS CHCTEMBl 3HAHUK O Pa3IMYHBIX YPOBHSIX JKHU3HU CO
3HAaHUEM COBPEMEHHBIX IPEJCTaBIE€HUM O JKUBOH MNpUpO/AE, HABBIKOB IO IPOBEACHUIO
OMOJIOTHYECKUX HCCICAOBAaHUI C COONIOACHHWEM JTHYECKUX HOPM, AapryMEeHTHPOBAaHHOMN

JMYHOCTHOM MO3ULUH 110 OEPEKHOMY OTHOLLICHMIO K OKPYKaIOLIeH cpefe.
PE3YJIbTATBI OCBOEHUA YYEBHOI'O IPEAMETA

Kon u HaumeHoBaHue [InanupyeMsble pe3yapTaThl OCBOSHUS OpeaMeTa
(hopMUPYEMBIX KOMITETEHIIHIH Oo0mue [IpeameTHbIE
OK 01. BeiObupare cnocoOsl | B 4acTH TPYAOBOTO | - BIaAeTh CHUCTEMOH XHMMHYECKHX
pelIeHus BOCITUTAHHMS: 3HaHUM,  KOTOpas  BKJIIOYAET:
3a1a4 npoeCCHOHANBHON | - TOTOBHOCTh K  TPYAY, | OCHOBOTOJATraroiue MTOHATHS
JIeSTeIbHOCTH OCO3HAaHUE LEHHOCTH | (XUMHYECKUH  DJIEMEHT,  aToM,
IPUMEHHUTENILHO K Pa3IMYHBIM | MAacTEpPCTBA, AJIEKTpOHHAsT 000JI0YKa aroma, s-,
KOHTEKCTaM TPYAOTIO0HE; p-,  d-3yeKTpOHHBIE  OpOUTATH
- TOTOBHOCTh K aKTHBHOM | aTOMOB, HOH, MOJIEKYJIa,
JEATEIIbHOCTH BAJICHTHOCTD,
TEXHOJOTHYECKON U | BJIEKTPOOTPULIATEIIBHOCT,
COLMAIIBHOM CTENEHb OKHUCJICHUSA, XUMHYECKAs
HAIpPaBJIEHHOCTH, CBSI3b, MOJb, MOJIIPHAas Macca,
CIOCOOHOCTh MOJISIPHBI  00bEM, yriepoIHbIN
WHULMUPOBATS, CKeTeT, (yHKIMOHAIbHAs TPYyINIa,
IJTAHUPOBATh U | paguKana, HW30MEpUs, HU30MEDPBHI,
CaMOCTOSITEJIBHO TOMOJIOTUYECKUH Ppsii, TOMOJIOTH,
BBITOJIHATh TAKylO | YIJIEBOAOPOJbI,  KHUCIOPOA- U
JEATEIIbHOCTB; azoTcoaepKanme COCMHEHUS,
- HHTEpEC K PAa3JIUYHbIM | OMOJIOTHYECKU AKTUBHBIC
chepam BelecTBa  (YIJA€BOIBI,  KHUPBI,
npodeccroHanbHOM Oenku),  MOHOMEp,  IOJIUMED,
JIEATEIIbHOCTH, CTPYKTYpPHOE 3BEHO,
Osnanenue BBICOKOMOJIEKYJISIPHBIE
YHUBEPCAIbHBIMU COEIMHEHMUS, KpHUCTAJUINYECKas
y4eOHBIMU pelmerka,  TUIBl  XMMHYECKUX
[03HABATEIbHBIMU peakuui (OKUCTHTENBHO-
JEWCTBUSAMMU: BOCCTAHOBHUTEINbHBIE,  JK30- U
a) 0a3oBBIe  JIOTMYECKHE | IHIOTEPMUYECKHUE, peaxkuuu
JeHCTBHS: HMOHHOTO oOMeHa),  pacTBOp,
- CaMOCTOSITEJILHO 3IEKTPOJIUTHI, HEBJIEKTPOJIUTHI,
(dhopMynupoBaTh U | DJIEKTPOJUTHYECKAs JUCCOLUALINA,
aKTyaJIu3upoOBaTh OKHCIIUTED, BOCCTaHOBUTEIb,
npobiemy, CKOpPOCTb XHMMHYECKOM peaKiuy,
paccMaTpuBaTh €€ | XMMHYECKOEe PAaBHOBECHE), TEOPUH




BCECTOPOHHE;

- YCTaHABJIMBATh
CYIICCTBCHHBIA IPHU3HAK
WIM  OCHOBaHHSA I
CpaBHCHHSI,
KJacCupUKaIUN u
0000IIICHHS;

- OIPEICIISATh e
JIEeATEILHOCTH, 3aJaBaTh
napamMeTpel U KPHUTECPUU
HUX JTOCTHIKEHH,

- BBIABJIATH
3aKOHOMEPHOCTH 51
MIPOTHUBOPEYHS B
paccMaTpuBaeMbIX
SIBJICHUAX,

- BHOCUTb KOPPCKTUBLI B
ACATCIIBHOCTh, OLICHHUBATDH

COOTBETCTBHE
pe3yabTaToOB LeJISM,
OILICHUBATh pHUCKHU
OCIENCTBUN
JIeATEIILHOCTH,

- pa3BUBaTh KpPEATHUBHOE

MBIIIUICHUE TP PEIIEHUHN
YKU3HEHHBIX TIPOOIIEM
0)0a3oBbie
HCCIIEN0BATENLCKUE
IEUCTBUA:
- BIAJIeTh
yaeOHo-
HCCIIEIOBATEIIHLCKOM u
MIPOEKTHOMU
JIeATEIIbHOCTH, HaBBIKAMH
paspeleHus mpoodieM;

- BBISIBIIITh ~ TIPUYMHHO-
CIIEICTBEHHBIE CBS3U W
aKTyaJIM3UpOBATH 3a/ady,
BBIJIBUTaThb TUIIOTE3Y €€

HaBBIKaMH

pelIeHus, HaXOIUTh
apryMEHTHI JUIS
JI0Ka3aTelbcTBa  CBOMX
YTBEP)KJICHUH, 3a/J1aBaTh

napameTpel U KpPUTEPHH
pelieHns;

- AaHAJIU3UPOBATh
MOJyYeHHbIE B XOJ€
pereHus 3a/1auun
pe3yabTaThl, KPUTHYECKH
OLICHUBATh 170'¢
JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH
W3MEHEHWE B  HOBBIX
YCIIOBHSIX;

- YMETh MIEPEHOCUTh
3HaHUS B

U 3aKOHBI (TEOpHs XMMHUYECKOTO
CTPOCHUSI OPTaHMYECKUX BEILECTB
AM. bytneposa, Teopus
ANEKTPOJIUTUYECKOMN
JYCCOLIMAlINU, MEPUOANYECKHUI
3akoH JI[.MI. MeHneneeBa, 3aKoH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKHUI
S3BIK  XUMHH, (HAKTOJIOTUYECKUE
CBEIICHUS O CBOMCTBax, COCTaBe,
MOJIy9CHU U u 0e3ormacHoOM
HCII0JIb30BaHUU BAYKHEUIINX
HEOPraHWYECKUX M OpPraHu4eCKUX
BEUIECTB B OBITY U NPAaKTHUECKOMN
JIeATETLHOCTH YEJIOBEKa,

- YMETb BBISIBIISAITH  XapaKTEPHbBIC
MIPU3HAKU u B3aMOCBSI3b
W3YYEHHBIX TMOHATHI, NPUMEHATH
COOTBETCTBYIOIIIME TMOHATUS IpU
ONMCAaHUU CTPOCHHMS M CBOMCTB
HEOPraHWYeCKUX WU OPraHUYECKHX
BEIIECTB W UX IPEBpALICHUMN;
BBISIBIIATD B3aUMOCBSI3b
XUMUYECKUX 3HAHUU C TOHATHSMU
u MPEACTaBICHUSIMUA  JPYTHX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETh HCIIOJIB30BATh
HAauMEHOBAHMUS XUMHYECKHUX
COETMHEHUI MEXIyHapOIHOT O
COr03a TEOPETUYECKOMN u
MPUKIATHON XUMHUH "
TPUBUAJIbHBIE Ha3BaHHUSA
BOXHEHIIMX BeleCTB  (3THUIIEH,
alleTWIeH, TIJuIepuH,  (QeHou,
dbopManbaerusa, YKCyCHast
KHMCJIOTa, TJIMLMH, YyrapHbId ras,
YTIIEKUCIIBIT ras, aMMHax,
raiieHass  M3BECTb,  HETaleHas

U3BECTb, IUTHEBAS COJA U IPYTHX),
COCTaBJIATh (hopmMyIibl
HCOPTaHNYCCKUX U OPraHuYCCKHUX
BCIICCTB, YpPaBHCHUA XHMUUCCKHUX
peakuuid, OOBACHATH MX CMBICI;

MOATBCPIKAATH XapPaKTCPHBIC
XUMHUYECKHE CBOMCTBAa BEIISCTB
COOTBETCTBYHOIIIMMU

DKCIIEPUMEHTAMM M 3alHCIMHU
YPAaBHEHUN XUMHUYECKUX PEaKIUil;

- YMCTb YCTaHaBJIMBATb
MPUHAJICIKHOCTD HU3YUCHHBIX
HCOPTraHUYCCKUX W OPraHuYCCKHUX
BCIICCTB K OMnpeCaACIICHHBIM

KJIaccaM M TpynnaM COEIUHEHUI,
XapakTepu30BaTb MUX COCTaB U
BAKHENIIME CBOMCTBA; ONPENEIIATh




MO3HABATEIBHYIO u
MPaKTHUYECKYI0  00JacTh
KHU3HENIEATSILHOCTH,

- YMETb  MHTETPUPOBATH
3HAHUA u3 Pa3HBIX
MpeAMETHBIX 00JIacTeH;

- BBIJIBUTaTh HOBBIE HJICH,

mpe/uiarath
OpPUTHHAILHBIE TIOIXO/IbI
U pELICHHUS;

- CIIOCOOHOCTE 1504
HUCIIOIB30BAHUS B
[103HABATEJILHOMN u

COHH&J’IBHOﬁ IIPAKTUKE

BUIBI XAMHYECKHX CBsI3eH
(xoBasIeHTHas, HOHHA,
MeTaJlJIndecKast, BOJIOPO/IHAS),
TUIIBI KPUCTAJTINIMYCCKHUX PCUHICTOK
BELIECTB; KJIaccu(UIUpOBaTh
XUMHYECKHUE PEAKINH;

- copMHpOBATH MPEACTABICHUS: O
MaTepuabHOM €IMHCTBE MHUDA,
3aKOHOMEPHOCTSIX u
IIO3HABAEMOCTH SIBJICHUI
npupoansl; 0 MECTC M 3HAUYCHUU
XAMHH B CHCTEME CCTECTBCHHBIX
HAayK M €€ POJu B OOCCICYCHUH

YCTOMYHUBOTO pa3BUTHUSA
YeJI0BeYEeCTBa: B pelieHuu
npo0em 9KOJIOTUYECKOMH,
SHEPreTUYECKOM W MNHIIEBOM
0e30MmacHOCTH, B pa3BUTUHU

MCOUILINHEI, CO3JaHUH HOBBIX
MaTCpruajIoB, HOBLIX HCTOYHHUKOB

SHEPIuu, B obecrieueHnu
paloHaIbHOIO
MPUPOIONOIB30BaAHUS, B

(bopMHPOBAHUN MHUPOBO33PEHUS U
oOmiell KyabTypbl 4YelloBeKa, a
TaKXEC 3KOJIOTHYECKHU
00OCHOBAHHOTO  OTHOLIEHHUS K
CBOEMY 3JI0POBBIO M IPHUPOIHOMN

cpere;
- BIIQJIETh CHCTEMOW XMMHUYECKHX
3HaHWi,  KOTopas  BKJIFOYACT:
OCHOBOIIOJIATAIOIIUE TIOHSTHUS

(1OTIOJTHUTENTEHO K CUCTEME
MNOHATUM  0a30BOr0  YypOBHS) -
W30TOIIbI, OCHOBHOE u
BO30YXJIEHHOE COCTOSIHHE aToMa,
THOPHIU3AIHS ATOMHBIX
opOuTtanel, xumuyeckas cBsizb (*
G " wu "", KpaTHble CBS3H),
MOJIsIpHast KOHIICHTpAaLus,
CTpYKTypHasi (opmyia, nzomepus
(cTpykTypHas, = reoMeTpuyeckas
(uMc-TpaHc-u3oMepus), THUIIBI
XUMHYECKHX peakiuii (romo- u
reTeporeHHble, oOpaTUMble U

HEOOpaTUMBIE), pacTBOpHI
(MCTHHHBIE, JUCTIEPCHBIE
CUCTEMBI), KpUCTAJIJIOTUAPATHI,
CTEMeHb JUCCOLIMAINY,
AIIEKTPOIIN3, KpPEKHUHT,
PUPOPMHHT); TEOPUU U 3aKOHBI,
3aKOHOMEPHOCTH,

MHUPOBO33pEHUYECKUE 3HAHUA,

JIeKaIlie B OCHOBE ITOHMMAaHMS
NPUYMHHOCTH W CUCTEMHOCTH
XUMHYECKHAX SIBIICHUH,




COBpPEMCHHBLIC IIPCACTABJICHUA O
CTPOCHUHU BCIICCTBA HAa aTOMHOM,

MOJIEKYJISIPHOM Hu
HAaJIMOJIEKYJIIPHOM YPOBHSIX;
MPEICTABICHUS O MEXaHU3Max
XUMHYECKHUX peaKkuuu,
TEPMOJIMHAMUYECKUX u

KMHETUYECKUX 3aKOHOMEPHOCTSIX
UX TPOTEKAHUS, O XHMHUYECKOM
pPaBHOBECHH, JIMCTIEPCHBIX
cucreMax, (bakTomornuecKue
CBEJICHHUS O CBOWCTBAxX, COCTaBe,
HOJTY4CHUN u Oe3omacHoOM
UCTIOJIb30BAHUH Ba)KHEHIITHX
HEOPTaHMYECKUX U OPTaHMYECKHX
BEIIECTB B OBITY M MPAKTUYECKON
JIeATEIILHOCTH 4YeJIoBeKa; O0O0ImuX
Hay4HBIX NPUHIIHATIAX
XMMHYECKOTO TIPOU3BOJCTBA (Ha
IIpUMEpE MPOU3BOJCTBA CEPHOU
KHACJIOTHl, aMMHaKa, METaHoJIa,
nepepadoTKu HEPTH);

- yMETh TPOBOJUTH pPACYETHl II0
XUMHYECKHM dopmynam u
YPaBHEHUSM XMMUYECKUX PEaKIHi
C HCIIOJIb30BaHUEM (DU3UYECKHUX
BeIMYMH (Macchl, 0O0beMa Tra3oB,

KOJIMYECTBA BELIECTBA),
XapaKTepU3yOIUX BEIIECTBA C
KOJINYECTBEHHOMN CTOPOHBI:
pacuCThL 110 HaXO0XIACHUIO
XUMHUYECKON (OpMYIBI BEIECTBA;
pacueTsl Macchl (o0bema,

KOJIMYECTBA BEIECTBA) MPOAYKTA
peaklu, €ciii OJHO U3 MUCXOAHBIX
BEILECTB JJaHO B BHUJE pacTBOpa C
ONpEAECIEHHOM MAacCOBOM JToJel
PacTBOPEHHOTO  BEIIECTBA  WJIU
JTaHO B M30bITKE (MMEET IPUMECH);
pacueTsl MacCOBOM MM OOBEMHOMN
JIOJIM BBIXOJA MPOJYKTa PEaKINH;
pacueTsl  TemyuoBoro  3ddexra
peakiuii, 0ObEMHBIX OTHOIICHUI
ra3os;

- YM€Thb BBISBISITh XapaKTEpPHBIE
MPU3HAKU u B3aMOCBSI3b
M3YYEHHBIX TOHATHH, MPUMEHSTh
COOTBETCTBYIOIIME TIOHATHUS TIPH
ONHUCAaHWUU CTPOCHHUS W CBOWCTB
HEOPTaHUYECKNX W OPraHUYECKUX
BEIIECTB U HUX MPEeBpallleHUI;
BBISIBIISATD B3aUMOCBSI3b
XUMHUYECKUX 3HAHUM C MOHATUSIMHU
U TPEICTaBICHUSIMH  JPYTUX
MPEAMETOB IUIA ooitee
OCO3HAHHOTO MMOHUMAaHUS u




00BSICHEHUS CYIIIHOCTH
MaTepHALHOTO EIMHCTBA MHpA;

HCIIOIB30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS IS
OOBSCHEHUS! W TPOTHO3HPOBAHMUS
SIBJICHUM, HMEIOIINX
€CTECTBEHHOHAYYHYIO MTPUPO.LY;

- YMETh HUCIOJIb30BaTh
HanMEHOBAaHHUA XUMHYECKUX
cOoeJUHEHUN MEXKIYHAPOIHOTO
COr03a TEOPETUYECKOU u
MPUKIaAHON XHUMHUH Hu

TPUBHUAJIBHBIC Ha3BaHUs BCIICCTB,
OTHOCAIIUXCA K HN3Yy4YCHHBIM

KJj1accam OpraHNYeCKHUX u
HEOPraHUYECKUX COEIMHEHUI];
HCII0JIb30BATh XUMHYECKYIO
CUMBOJIMKY  JJIi  COCTaBJICHMS
bopmyn HEOPraHUYECKUX
BEILECTB, MOJIEKYJISIPHBIX u
CTPYKTYPHBIX (pa3BepHYTHIX,

COKpAalleHHBIX U  CKEJICTHBIX)
dbopMynl OpraHMYecKuX BeEIIECTB;

COCTaBIIAATh YPaBHEHHUS
XUMHYECKHUX peakuui "
pacKpbIBaTh ux CYIIHOCT:
OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHBIX
peakuuit IIOCPEACTBOM
COCTaBJICHUSA JJIIEKTPOHHOTO
OanaHca 3THX peaklHii; peakiuii
HMOHHOTO oOMeHa nyTeM
COCTaBJIEHUS UX TMOJHBIX U
COKpAaIIeHHBIX MOHHBIX

YPAaBHEHUH; peakUuil TUAPOIN3a,
peakuuii  KoMIUIeKCooOpa3oBaHus

(Ha npuMepe
THJIPOKCOKOMIUIEKCOB ~ IIMHKA U
ATIOMUHUS ), MOJITBEPKIATh
XapaKTepHBIC XUMHYECKHE
CBOIiCTBA BEIIIECTB
COOTBETCTBYIOIUMHU

AKCIIEPUMEHTaMU U 3aIHUCSIMU
YpaBHEHUN XUMHUYECKUX peaKLnii;

- YMETh KJ1accuuIupoBaTh
HEOpPraHWYECKNE M OpPraHMUYECKHE
BEUIECTBA U XMMHUUYECKHE PEAKILINH,

CaMOCTOSTEIILHO BBIOMpATh
OCHOBaHUS W  KpPUTEpUU  AJA
KJ1accuukanum M3y4aeMBbIX
XUMHYISCKHIX 00BEKTOB;
XapaKTepU30BaTh COCTaB H

Ba)KHEHIIIIE CBOMCTBA BEIIECTB,
MIPUHAISKANTUX K ONPEACIICHHBIM
KJlaccaM H TpynmnaMm COeIuHEHUH




(mpocThie  BelIeCTBa,  OKCHUbI,
THJIPOKCHJIBI, COJIH; YTJIEBOAOPO/IBI,
IPOCTHIE APHUPHI, CIUPTHI, PEHOIBI,
QJIBJICTH]IBI, KETOHBI, KapOOHOBBIC
KHCIIOTHI, CIIOKHBIE YUPHI, KUPBI,
YIJIEBOJIbI, aMUHBI, aMHUHOKHCIIOTHI,
Oenmku); TPUMEHATH 3HAHUS O
COCTaBe U CBOMCTBaX BEIIECTB IJIA
AKCIIEPUMEHTATHHON MIPOBEPKHU
TUITOTE3 OTHOCHUTEILHO
3aKOHOMEPHOCTEH MIPOTEKAHUS
XUMHYECKUX peakiui u
IIPOrHO3MPOBAHUS  BO3MOYKHOCTEH
UX OCYILCCTBIICHUS;

- YMETh IIOATBEPK1aTh Ha
KOHKPETHBIX IIPUMEPAX XapakTep
3aBUCUMOCTH PEaKIMOHHON
CHOCOOHOCTH OpPraHUYECKUX
COCIMHEHUHN OT KPaTHOCTH M THIIA
koBasieHTHOH cBs3u ("O " m "),
B3aMMHOI'O BIJIMSHUSA AaTOMOB U
Ipynn aToMOB B MOJIEKYNax; a

TaKxKe oT 0COOEHHOCTEN
peanu3aIum pa3InYHBIX
MEXAHU3MOB MPOTCKAHHUS
peakumii;

YMETh XapaKTepH30BaTh JIEKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM H
BO30Y)KJICHHOM COCTOSIHUM) U HOHOB
XUMHYECKHUX djemMeHToB 1 - 4
(507 (0)1 (0):]

Ilepunonnueckoit CHUCTEMBI A.N.
MeHnneneeBa M UX  BAJICHTHBIE
BO3MOXXHOCTH, HCIIONb3YysI TIOHATHUS
"s", "p", "d-anexktponHbe" OpOHTaANH,
SHEPreTHYECKHe YpPOBHU; OOBICHATH
3aKOHOMEPHOCTH H3MEHEHHS] CBOWCTB
XUMHUYECKUX 3JIEMEHTOB u
00pa3yeMbIX WMH COCIWHCHHU TI0
MEepUoJIaM U TPYIIIam;

- YMeTb IUIAHUPOBATh M BBIIOJIHATD
XAUMUYECKUH IKCIIEPUMEHT
(mpeBparieHus OpraHUYecKuX
BEIIECTB MPH HArPeBaHWH, MOJTyUYEeHHUE
STWJICHA W HW3yYEHHE €ro CBOICTB,
Ka4eCTBEHHBIC peaknuu Ha
aNpJeTU/Ibl,  Kpaxmall,  YKCYCHYIO
KHCJIOTY; JeHAaTypalus OEJIKOB NpHU
HarpeBaHuH, LBETHbIE  pEaKIHu
0EIKOB; MPOBOJIUTH PEAKIIMU MOHHOTO
0oOMEHa, ONpeneNaTb Cpely BOAHBIX
pacTBOpPOB, KaueCTBEHHBIE PEaKIIUH Ha
cynbdar-, kapOoHaT- u
XJIOPU/IAHUOHBI, HA KaTUOH aMMOHUS;
pelaTh 3KCIIEpUMEHTAIbHBIE 3alauu
1o TeMaM "Mertasmibl" u




"Hemeramiel"') B COOTBETCTBHM C
IpaBUIaMU TEXHUKH 0€30I1aCHOCTH
npr OOpalleHuH C BEIIECTBAMU U
1a00PaTOPHBIM o0opynoBaHUEM;
MPEACTaBIATh pe3yabTaThl
XUMHAYECKOTO 3KCIIEpUMEHTa B Qopme
3allUCH yPaBHEHUH COOTBETCTBYIOLIMX
peakuuii U (QOPMYTUPOBATH BBIBOBI
Ha OCHOBE 3THX Pe3yJbTaTOB;

- YMETb aHAIN3UPOBATh XMMHUYECKYIO

WHPOpMALHIO, [I0JTy4aeMyIo u3
pasHbIX HCTOYHUKOB (cpencts
MaccoBOit nHpopMaIuy, CeTh

WnTepuer u npyrue);

- BIAQJETh OCHOBHBIMU METOAAMU
HAYy4YHOTO T[IO3HAHUSA BELIECTB U
XAMHUYECKHAX SIBJIEHUI
(nabmronenue, U3MepeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

- YMETb IIPOBOJMUTH PACYETHl IIO
XUMHYECKHM bopmynam "
YPaBHEHHSIM XUMHUYECKUX PEaKIHi ¢
HCIIOJIb30BaHUEM ¢bu3nUecKux
BEJIMYMH, XapaKTepU3YIOLIUX
BELIECTBA c KOJIMYECTBEHHON
CTOPOHBI: MAacCHlI, o0BemMa
(HOpManpHBIE ~ YCJIOBHSI)  Tas3oB,
KOJINYECTBA BEIECTBA; UCIIOIB30BATh
CHCTEeMHBIE XUMHYECKUE 3HAHUS JUIS
NPUHATHS DPEIICHHH B KOHKPETHBIX
JKM3HCHHBIX CUTYyalludX, CBA3aAHHBIX C
BEIIECTBAMU U UX NIPUMECHCHUEM;

- YMETh CaMOCTOSITENILHO
IJIAHUPOBATH u MPOBOJUTH
XUMHUYECKUN 3KCIIEPUMEHT

(monmy4yeHne W W3y4YEHHE CBOWCTB
HEOPraHWYECKUX W OpPTaHHYECKUX
BEIIECTB, KAYECTBEHHBIC PpEaKINH
YIJIEBOIOPOJIOB PA3IUYHBIX KJIaCCOB
" KHCIIOPOJICOIEPKAIIINX
OpPTaHWYECKUX BEUIECTB, pEIICHHE
SKCIICPUMEHTAJIbHBIX 3aaa4d 10
pacro3HaBaHUIO0 HEOPTraHWYECKUX U
OpPraHHYECKUX BEILIECTB) c
COOMIOCHUEM TpaBUI 0E30IacHOTO
oOpamieHuss ¢ BemeCTBaMU |
71a60paTOPHBIM 00opyIOBaHHEM,
(hopMyITUPOBATH IIEITN UCCIICIOBAHMS,
MPEIOCTABIIATh B pa3iudHON Qopme
pe3yIbTaThl IKCTIEPUMEHTA,
AHAJIN3UpOBAaThL M  OLCHUBATHL UX
JIOCTOBEPHOCTE;

- YMETb OCYIIECTBIATh
LeJIeHANpaBJICHHBII TIOUCK
XUMHYECKOH nH(pOpMAaITIH B
Pa3IMYHBIX UCTOYHHMKAX (Hay4YHAs W
y4ueOHOHAYIHAS JIaTeparypa,
CpelcTBa MAaccoBOW HH(pOpMAINH,
cetb  MHTepHeTr wm  JApyrue),
KPUTHYECKU aHATU3UPOBATh
XUMHYIECKYIO nH(OpMAITHIO,




HCpCpa6aTLIBaTL €€ W HCIIOJIB30BaTh
B

- COOTBETCTBHH C IIOCTaBJICHHOM
y4ueOHOM 3a1auei;

- BIaJeTh CHCTEMOM 3HAaHHH O
METOJIaX  HAy4yHOTrO  ITO3HAHUS
SIBJICHUM TPUPOBI, UCIIOIB3YyEMBbIX
B €CTECTBEHHBIX  HayKax H
YMEHUSIMU TPUMEHSTh 3TU 3HAHUSA
npu AKCIEPUMEHTAILHOM
HCCIICIOBAaHUM BEHIECTB W JJIA
00BICHEHHS XUMHUYESCKUX SBJICHUMH,
HMEIOIUX MECTO B  NIPUPOJIE
MPaKTUYECKOU JIeSITeILHOCTH
YyejnoBeKa W B ITIOBCEIHEBHOM
JKU3HU,

- YMETh IJIAHUPOBATh u
BBITIOJHSATh XUMHYECKUN
HKCIIEPUMEHT (mpeBpaieHus

OpraHMYeCKUX  BELIECTB  IpHU
HarpeBaHuM, IOJYyYEHUE HTHUJICHA
M HU3y4YCHHE  €ro  CBOKCTB,
KayeCTBEHHbIE peaxkuuu Ha
aJIbJIETU/IbI, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JeHaTypanus OelKkoB
npu HarpeBaHuy, L[BETHBIE
peakuuu  OENKOB;  MPOBOJUTH
peakuuu HMOHHOI'O oOMeHa,
OIpPEACIATh cpeny BOJIHBIX
pacTBOpOB, KAaueCTBEHHBIE
peaxkuu Ha cynbdar-, KapOoHaT- U
XJIOPUJIaHUOHBI, Ha KaTHOH
aMMOHHUS; peuarb
DKCIIEPUMEHTAJIBHBIE 33Jauu IO
TeMaM "Metamns" u
"Hemetannbl") B COOTBETCTBUU C
IpaBWJIaMU TEXHUKHU
0€30MacHOCTH TpU OOpaIIeHUH C
BEIIECTBAMH M JIAOOPaTOPHBIM
000pyIOBaHUEM;  TPEJCTABIAThH
pE3yJIbTaThI XUMHYECKOTO
JKCIIepUMeHTa B (opme 3amucu
ypaBHEHUU COOTBETCTBYIOIINX
peakuuit " dbopMynupoBaTh
BBIBOJBI HAa  OCHOBE  3THX

pe3yJIbTaToB;
YMETh CaMOCTOATCIIBHO IUIAHUPOBATH
u IIPOBOJUTH XUMHYECKUH
SKCIICPUMCHT (HOJ'IyLICHI/Ie " U3YYCHUC
CBOICTB HCOPraHN4CCKUX nu
OpTraHUYCCKUX BCIICCTB,
Ka4CCTBCHHBIC peakmmn

YIJIEBOJOPOAOB Pa3IUYHBIX KJIACCOB U
KHCJIOPOJICOMEPIKAIINX OPTraHUICCKUX




BCIICCTB, pCUICHUC

OKCIICPUMEHTAIBHBIX 3ama4 110
pacCrio3ZHaBaHUIO HCOPraHMYCCKUX U
OpTraHNYCCKUX BeHIeCTB) C

coOmoleHneM TIpaBMJI  0€30IacHOTO
oOpameHusT ¢ BemeCTBAMH |
1a00PaTOPHBIM 000pyTOBaHHUEM,
(hopMyITUPOBATh IETH WCCIICOBAHUSA,
NPEJOCTaBIATh B pa3nuIHON (popme
pe3yIbTaThI IKCIIEPUMEHTA,
aHAIM3MPOBATh M  OIEHUBATh WX
JIOCTOBEPHOCTH;

- chopMupOBaTH TIPEICTABICHHUS: O
XUMHYECKON COCTaBJIIOLIEN
€CTECTBEHHOHAY4YHOMN KapTHUHBI
MHpPa, POJM XHMHUHA B TO3HAHUH
SIBIICHU U PUPOJIBIL, B
(GOpMHUpPOBAHUM  MBIIUICHUS U
KYJbTYPBI JIMYHOCTH, ee
(YHKIMOHATBFHONM  TPaMOTHOCTH,
HEO0OXO0UMO JUTS pelieHust
MPAKTUYECKUX 3ajJ1a4 51
3KOJIOTUYECKHU 000CHOBAaHHOTO
OTHOIIECHUs K CBOEMY 30POBBIO H
MIPUPOAHON Ccpelie;

YMETH cobmronarthb MpaBmIa
9KOJIOTHYECKH 1eNecoo0pasHoro
MoBeeHUs B OBITY W TPYIOBOH
JACATCIIBHOCT B 1EIAX COXPAaHCHUA
CBOETO 3J7I0POBbS M OKpYXKaroIeH
MPUPOIHON cpensl; YYUTHIBATh
OMAaCHOCTh BO3JICUCTBUSA Ha IKUBBIC
OpPraHu3MBbl OIPECIICHHBIX BEIIECTB,

IIOHUMaAa CMBICJI I1OKa3aTcist
npeeabHON JIOITyCTUMOM
KOHLIEHTPALNH;

- YMETh MIPOTHO3UPOBATH,
aHaIM3UpOBaTh M OLIEHMBAaTh C
HO3UITNH JKOJOTHUECKOU
0€30IMacHOCTH MTOCJICACTBHS
ObBITOBOM M  IPOU3BOACTBEHHOMN
JIeITeIIbHOCTH YyeJI0OBEKa,
CBS3aHHOMN c nepepaboTKon
BCIIECTB; HCII0Ib30BaTh

MOJTYYCHHBIC 3HAHUSI JISI TPUHSATHUS
TPaMOTHBIX peUIeHHH mpobdiemM B
CUTYaIIUSX, CBI3aHHBIX C XUMHUCH;

- YM€Tb OCO3HaBaThb  OIMACHOCTh
BO3JICUCTBUS HA KUBBIE OPTraHU3MbI
OTpe/IeNIEHHBIX BELIECTB, MOHUMAs
CMBICJI ~ MOKa3aresi MpeaesibHOU
JOIYCTUMOW  KOHIEHTpaluu, H
MOSICHATh HAa TPUMEpax CIOCOOBI
YMEHbBIIEHUST M MPEJOTBPAIICHUS




WX BPEIHOTO BO3JCHCTBHUS Ha

OpraHu3M 4YCJIOBCKaA.

OK 02. Hcnons3oBath
COBPEMEHHBIC CPEJICTBA MTOKCKA,
aHalM3a W UHTEpIpETaluu
uHQOpMaIH u
WHQOPMAITHOHHBIC TEXHOJIOTHU
JUJISA BBIITOJTHCHU S 3a1a4
poheCCHOHATBHON
JIeSITeTIbHOCTH

B obnactu LIEHHOCTH
HAYYHOTO MMO3HAHUS:

- c(hOpMHUPOBAHHOCTh
MHUPOBO33pPECHUS,
COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO
pa?’BI/ITI/IH HayKI/I nu
OOIIECTBEHHOW  MPAKTHKH,

OCHOBAaHHOI'O HAa JHajore
KYJbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOETO0 MecTa B
MOJIMKYJIBTYPHOM MHUDE;

- COBEPIICHCTBOBAaHHUE
SI3BIKOBOM W YMTATEIbCKOU
KyJBTYpbl ~KaK CpEICTBa
B3aMMOJECHCTBUS MEXIy
JOABMU ¥ TTO3HAHUS MUDA;

- OCO3HaHUE HEHHOCTU
HaYYHOU NeSITENBbHOCTH,
TOTOBHOCTh  OCYILECTBIISTH
MIPOEKTHYIO "
HCCIIEIOBATENBCKYIO
JESITeNbHOCTh
WHAMBUAYaIBHO U B TPYIIINE;
Osnagenne
YHUBEPCAIbHBIMU Y4€OHBIMU
M03HABATENbHBIMH
JNIEVUCTBUSIMHU:

B) pabota ¢ nH(popMarmeit:

- BIIAJIETh HaBBIKAMH
moJiydeHus: uHpopMaluu

- yMeThb IUIAHUPOBATh M BBIINOJIHATD
XUMHUYECKUN 3KCIIEPUMEHT
(npeBpateHust OpraHu4ecKuX
BEIIECTB NPH HAarPEeBaHUH, MOIYUECHHUE
STWJIEHA W HW3YyYEHHE €ro CBOICTB,
Ka4eCTBEHHBIC peaknuu Ha
anpJeTu/Ibl,  Kpaxmall, YKCYCHYIO
KHCJIOTY; JAEHAaTypanus O€JIKOB NpHU
HarpeBaHuH, LBETHbIE  pEaKLHu
0EIKOB; MPOBOJIUTH PEAKIIMU HOHHOTO
oOMeHa, OmpeneNiTh Cpely BOJHBIX
PacTBOpPOB, KaUECTBEHHBIE PEAKLIUH HA
cynedar-, KapOoHaT- u
XJIOPUJIAHHOHBI, HA KATHOH aMMOHHUSI;
pemarb 3KCIepUMEHTAIbHBIC 3a/la4i
o TeMaM "Mertamibl" u
"Hemeramiel') B COOTBETCTBUH C
MpaBWJaMH TEXHUKH 0e30MacHOCTH
mpu  OOpalieHuH C BEIIeCTBAMH U
71a60paTOPHBIM o0opynoBaHNEM;
NPEACTaBIATh pe3yabTaThl
XMMHUYECKOTO 3KCIIepuMeHTa B opme
3aIllUCH YpaBHEHUH COOTBETCTBYIOIIHX
peakiuii ¥ (QOPMYIUPOBATH BBIBOJIBI
Ha OCHOBE 3THX Pe3yJbTaTOB;

- YMETb aHAIU3UPOBATh XMMHUYECKYIO

UHPOpMAITHIO, MIOJTy9aeMyYI0 n3
pasHbIX HCTOYHHKOB (cpencts
MaccoBOH nHpOpPMALH, ceTb

WnTepuer u apyrue);
- BIaJIETb OCHOBHBIMU METOHAMU
HAy4YHOrO T[IO3HAaHUs BEIIECTB U

U3 HCTOYHHUKOB PpPa3HbIX XUMHAUECKUX SIBICHUH
THUIIOB, CaAMOCTOATECIIBHO (Ha6ﬂf0£[eHI/Ie, U3MEPEHHE,
OCYIICCTBIIATD HOUCK, | skcmepuMeHT, MOIETMPOBAHHE);
aHaIn3, CUCTCMATH3AIMIO | _ YMCTb  MPOBOJAUTH PACUCTHI  T10




" MHTEPIIPETAIHIO
MHQOPMAIMK  PA3IUIHBIX
BUJIOB u dbopm
MIPECTABIICHHUS;

- CO3/1aBaTh  TEKCTHI B
pa3nuyHbIX (Qopmarax ¢

y4eToM Ha3HAYEeHUs
uHpoOpMalMU M ULEIeBOR
ayJIUTOPHH, BbIOMpast
ONTUMAJIbHYIO bopmy
IIPECTABICHUS u
BU3YyaIH3aLUY;

- OLICHUBATh
JIOCTOBEPHOCTb,
JIETUTUMHOCTb
WHPOPMALUH, ee

COOTBCTCTBUC IIPABOBLIM U
MOPAJIbHO-3TUYECKUM

HOpMaM;

- UCIOJIB30BaTh  CPEICTBA
“H(OPMAITMOHHBIX u
KOMMYHHKAIIHOHHBIX
TEXHOJIOTMM B PpELICHUU
KOTHUTHBHBIX,
KOMMYHHKAaTHBHBIX u

OpraHH3al[MOHHBIX 33734 C
coOmogienreM TpeOoBaHUit

9PrOHOMHKH, TEXHUKHU
0€30MacHOCTH,  TMIHEHBI,
pecypcocOepexeHus,
MPaBOBBIX M  OTHYECKHX
HOPM, HOPM
nH(OPMAITMOHHOM
0€3011aCHOCTH;

- BIAJCTh HaBBIKAMH
pacro3HaBaHUsT M 3aIIUTHI
nH(popMaIuy,
WHPOPMALTUOHHON

0€30I1aCHOCTH JINYHOCTHU

XUMHYECKUM dhopmynam u
YPaBHEHUSIM XUMHUYECKUX PEakIuil ¢
WCTIOJIb30BaHHEM bu3nUecKuX
BEJIMYUH, XapaKTEePHU3YIOIUX
BEIIECTBA c KOJIMUECTBCHHOMN
CTOPOHBI: MaccCHI, obbeMa
(HOpManpHBIE ~ YCIOBWSI)  Ta3oB,

KOJIMYECTBA BEIIECTBA; UCIIOJIb30BATh
CHCTEMHBIE XUMUYECKUE 3HAHUS IS
MIPUHATHS PEMIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlHsX, CBSI3aHHBIX C
BEIL[ECTBAMHU U UX MPUMEHEHUEM;

- YMETh CaMOCTOATCIIBHO
IJIaHUPOBATH n IIPOBOIUTH
XUMHUYECKUM SKCIICPUMCHT

(monmyueHne W UW3YYCHHE CBOWCTB
HEOPraHMYEeCKUX ¥  OpPraHHYEeCKUX
BEIIECTB, KAUECTBEHHBIC PEAKIHN
YIJIEBOIOPOJIOB PA3IUUYHBIX KJIaCCOB
" KHCJIOPOACOASPKALITIX
OPTraHWYeCKUX BEIIECTB, pEIICHHE
OKCIIEPUMEHTATBHBIX ~ 337a4 10
pacro3HaBaHUIO0 HEOPTraHUYEeCKUX U
OpTraHUYECKUX BEIIIECTB) c
coOJFIOIeHreM TIpaBWII OE30IaCHOTO
oOpameHuss €  BEMECTBAMH |
nabopaTopHBIM 000pyAOBaHHEM,
(opMynHUpOBaTh LEIN UCCIECAOBAHHUS,
NPEIOCTAaBIATh B PA3IMYHON (hopme

pe3yJIbTaThl IKCIICPUMEHTA,
aHAM3UPOBAaTh W  OLIEHWBATh UX
JIOCTOBEPHOCTH;

- YMeTh OCYIIECTBIISTH
LieJICHANPaBJICHHBII TIOUCK
XUMHYECKOI nHpOpMAITUH B
pa3IMYHBIX MCTOYHUKAX (HaydHas W
ydeOHOHay4YHast JauTeparypa,

CpelcTBa MAaccoBOW HH(pOpMaIUH,

ceThb WNHuTepHeT u Ipyrue),
KPUTHYECKU aHaAJM3UPOBATh
XUMUAYECKYIO nH(pOpMAaIHIO,

nepepa6aTLIBaTb €€ W HCIIOJIb30BaTh
B

- COOTBETCTBUM C IIOCTaBIIEHHOM
yueOHOI 3a/1a4eii;

- BIaJeTh CHCTEMOM 3HAaHUM O
METOAaX  HAy4yHOTO  TO3HAHUsA
SIBJICHUH TPUPOJIBI, UCTIOIh3YEMBIX
B €CTECTBEHHbIX  HayKaX U
YMEHUSMH TPUMEHSTh TH 3HAHUS
npu AKCIIEPUMEHTAILHOM
HCCICIOBAaHUM BEIIECTB MW I
00BACHEHHSI XUMHYECKUX SIBJICHHUM,
MMEIOIUX MECTO B  NIPUPOJE
MPAKTUYECKOU IEeSITETbHOCTH
yeJOoBeKa W B NOBCEIHEBHOU
JKU3HH;




OK 04. Db dexTrBHO
B3aMMOJICHCTBOBATh U pabOTaTh
B KOJUIGKTUBE U KOMaH/Ie

TOTOBHOCTb K
CaMOpa3BUTHIO,
CaAMOCTOATCIIBHOCTHU u
CaMOOIIPEICIICHHUIO;

- OBJIQJICHUE  HaBBIKAMH
y4eOHo-
HCCIIE0BATEIBCKOM,
MPOEKTHON U COIMaIbHON
JIESITENILHOCTH;

OsBnageHnue
YHUBEPCAJIbHBIMU
KOMMYHUKAaTUBHBIMHU
JICHCTBUSAMU:

0) COBMECTHas
JIESITENLHOCTD: -
MOHUMATh u
HCIOIb30BaTh
MpeuMyIlecTBa
KOMaHIHOU u
VHJIUBUYAIbHON
paboThI;

- IPUHUMATh
COBMECTHOH
JIeSITENILHOCTH,
OpraHu30BbIBATH Hu
KOOPJAMHHUPOBATH
JIIEUCTBUS o ee
JIOCTHKEHMIO:

- COCTaBJISITh I1aH
JNEUCTBUN, PpaCIpEneNiaTh
poiaM C YYETOM MHEHUU

oeian

Y4aCTHUKOB  00CYyXIaTh
pe3yJIbTaThl COBMECTHOMU
paboThI;

- KOOPIMHUPOBATH U
BBIMOJIHATE ~ paboTy B
YCIIOBUSAX peasibHOTO,
BUPTYaJIbHOTO U
KOMOMHHPOBAHHOTO
B3aUMOJEICTBHYS;

- OCYLIECTBIIATH
MTO3UTUBHOE
CTpaTernyeckoe

MOBCACHUEC B pPa3INYHBIX

CUTYaIUsAX,  TPOSIBIISTH
TBOPYECTBO u
BOOOpakeHue, OBITH
WHUITUATHBHBIM
OBiagenue
YHUBEpCATbHBIMHU
PETYIATUBHBIMU
JEACTBUSAMMU:

r) mnpuHATHE ce0s W
JPYTUX JIIOJIEH:
NPUHUMATh MOTUBBI U

apryMEHTBI OPYTHUX

- YMETh
BBITNIOJHATh

IJIAaHUPOBATh u

XUMUYECKHUI
HKCIIEPUMEHT (mpeBpaieHus
OpPraHMYeCcKUX  BEIIECTB  MpH
HarpeBaHuu, IMOJYYCHUE STUJICHA
M U3Yy4YCHHE  €ro  CBOKCTB,
KauyeCTBEHHbIC peakuuu Ha
aJbJIETUJIbl, Kpaxmall, YKCYCHYIO
KHUCIIOTY; JleHaTypanusi OelKoB
npu HarpeBaHUU, [IBETHbBIC
peaknuu  OENTKOB;  TPOBOJHTH
peaxkuuu HMOHHOTO oOMeHa,
OTpeeNnsiTh cpeny BOJIHBIX
pacTBOpOB, KaueCTBEHHbBIE
peaknuu Ha cynbgaT-, KapOoHaT- U
XJIOPUAHUOHBI, Ha KaTHOH
aMMOHUS; pemarhb
AKCIIEPUMEHTAJIbHBIE 33/7a4u [0
TeMaM "Meramib!" u
"Hemeramisl") B COOTBETCTBHH C
MpaBUiIaMu TEXHHUKHU
0€30MacHOCTH MpU OOpaAIIEHUU C

BEIIECTBAMM M JJaOOpaTOPHBIM
0o0OpyIOBaHUEM;  IPEJCTaBIATh
pe3yibTaThl XUMUYECKOTO
JKCIIEpUMEHTa B (opMe 3ammcu
YpaBHEHUU COOTBETCTBYIOIIINX
peakuuit u dbopMynupoBaTh
BBIBOJBI ~ HAa  OCHOBE  3THUX
pE3yJIBTaTOB;

- YMETh CaMOCTOSITEIIbHO
IUIAHUPOBATh u IPOBOJIUTH
XUMHUYECKUN 9KCIIEPUMEHT

(monydyeHne U W3Y4YEHHE CBOMCTB
HEOPraHWYeCKHUX WU OPTraHUYECKHX
BEILECTB, KAYECTBEHHbIE PEAKIUU
YIJIIEBOIOPOIOB pa3IMYHBIX
KJIaCCOB M KHUCIOPOICOAEPHKAIINX
OpraHWYECKUX BELIECTB, pEILIECHUE

HKCHEPUMEHTAIBHBIX  337ady IO
pacro3HaBaHUIO HEOPTAHUYECKUX U
OpPraHUYeCKUX BEIIIECTB) c
co0uo/IeHeM MPaBUII
0e30MmacHOro oOpareHus c
BelleCTBAaMH U JIabOpaTOPHBIM
o0opyznoBaHueM, (QoOpMyIUpOBaThH
el WCCIIeIOBaHMS,
MPENOCTABIISATh B pa3IMYHOMN

dbopme pe3ynbTaThl IKCIIEPUMEHTA,
aHAJTM3UPOBaTh M OIICHUBATh WX
JIOCTOBEPHOCTb;




JoAeH  mpu
pe3yabTaTOB
JeSTCIIbHOCTH;
- IpU3HABaTh CBOE IPaBO
U IPaBO JPYrux JIOAEH
Ha OLINOKH;

- pa3BUBaTh CIOCOOHOCTh
MMOHUMATh MHP C TTO3UITUH
JPYTOro 4eioBeKa

aHalIn3c

OK 07. CopeiicTBOBaTH
COXPaHEHUIO OKpY’Karolen
Cpellbl, pecypcocOepexeHulo,
NPUMEHSATH 3HAHUS 00
U3MEHEHUH KJIMMaTa,
MIPUHLIUTIBI OepeKIIMBOTO
MIPOU3BOJICTBA, 3¢ (HeKTUBHO

JIEUCTBOBATh B YPE3BBIYANHBIX
CUTYaIUsIX

B oOnactu
JKOJIOTHYECKOTO
BOCIIUTAHUS;

- chopmMHpOBaHHOCTH
3KOJIOTUYECKOMN
KYJIBbTYpHI, MMOHUMaHHE
BIIASTHUS COLIMAJIBHO-
SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHHE
NPUPOJHON U COLMAIBHOMN
cpensl, OCO3HaHUe
rI100ankFHOTO  XapakTepa
9KOJIOTMYECKUX MPOOIIeEM;
- INIAaHUPOBAHUE u
OCYILIECTBJIEHUE JIEUCTBUI
B OKpYXKarolllel cpeae Ha

OCHOBE 3HAHHMA Iiejei
YCTOMYUBOIO  Pa3BUTHUSL
YEeJIO0BEYECTBA; AKTUBHOE
HENPUATHE JIEUCTBUH,
MPUHOCSIINX Bpen

OKpY>Karollen cpere;

- YMEHHE MPOrHO3UPOBATh
HeOJIaronpusiTHbIE
9KOJIOTMUECKHE
MOCIIEACTBUS
NpeANPUHUMAEMBIX
JIeNCTBHH,
MpeA0TBPAIIATh UX;
- paciupeHue
JESITEIbHOCTH

OIIbITa

- chopMHUpOBATH MPEICTABICHUS: O

XHUMHYECKON COCTaBJISTIOIIIEH
€CTECTBEHHOHAY4YHOU KapTUHBI
MHpa, pPOJIM XHMHH B TIO3HAHUU
SBJICHUI [IPUPOJBIL, B
GbOpMUPOBAaHUM  MBIIUICHUS U
KYJIBTYPBI JIMYHOCTH, ee
(GYHKIIMOHATBHOW  TPaMOTHOCTH,
HE00X0INMOI TUTSE perieHus
MPaKTUYECKHUX 3a11a4 n
SKOJIOTHYESCKU 000CHOBaHHOT'O

OTHOILIEHUSI K CBOEMY 3J0pPOBBIO U
MIPUPOAHON Cpenie;

- yMeTh  coOmoaaTh  MpaBuUIia
HKOJIOTMYECKH  I[eJIECO00pa3HOro
MOBECHUS B OBITY W TPYAOBOH
JACATCIIBHOCTH B LEIAX COXPaHCHUA
CBOETr0 3/I0pPOBbsI U OKpYyXkarouen

MPUPOJHOM  Cpelbl;  yYUTHIBATh
OMNAaCHOCTh BO3JICHCTBUS Ha JKUBEIC
OpFaHI/I3MLI OHpeI[eJ'IeHHI)IX
BEIIIECTB, MMOHUMas CMBICIT
IOKa3aTelrs MpeaeabHON

HOHYCTHMOﬁ KOHICHTpAIUH;




JKOJIOTHYECKOH
HaIpaBJIEHHOCTH;

- OBJIaJIcHUE  HaBBIKAMH
y4eOHo-
HCCIIEA0BATEIbCKOM,
MPOEKTHON U COLMAIBHOMN
JIeITSIbHOCTU

1.4 KoinvecTBO 4acoB Ha ocBOeHHMe padoyeil mporpaMMbl y4e0OHOro npeaMera
O06bem 00pa3oBaTeNIbHOM Harpy3ku -196 yacos

Bcero yue6noit Harpy3ku — 160 gacos

CamocrosrtenbHas pabora — 24 yaca

Koncynbramnuu — 4 yaca

[TpomesxyTouHas artectanus B popme sk3aMeHa -1 u 2 cemectp: - 8 yacos

1.5 Conep:xanue yueOHOT0 npeamera

Paszgea 1. Teopernueckue 0CHOBbI XUMUM

Tema 1.1 OcHOBHBIE XUMHUYECKHUE TIOHATHUS U 3aKOHBI, CTPOEHUE aTOMOB XUMUYECKHUX 3JIEMEHTOB
Tewma 1.2 Ilepunonuueckwnii 3akon u [ICXD JI.1. Menneneea, ux cBsi3b C COBpEMEHHON TEOpUEH
CTPOEHHS aTOMOB

Tema 1.3.CtpoeHue BemniecTBa U NpUpoaa XUMHIECKOM CBsi3u. MHOTrooOpasue BEIecTB
Tema 1.4 Knaccudukanivs, HOMEHKIIaTypa HEOPTaHUYECKUX BEIECTB

Tema 1.5 Tunbl XUMHUYECKUX pEAKIIM

Tema 1.6 CkopocTh XMMHUECKHUX PEAKIMI. XMMUYECKOE PaBHOBECHE

Tema 1.7 PacTBOpbl, TEOPUS IAEKTPOTUTAYECKON TUCCOIIUALTNI

Pa3nes 2. Heoprannueckasi XuMust

Tema 2.1 MeTanisl

Tewma 2.2 Hemerasibl

Tema 2.3 [Ipon3BoACTBO HEOPraHUYECKHUX BeUIeCTB. 3HAUEHUE U IPUMEHEHHE B ObITY U Ha
IIPOU3BOJICTBE

Paszgea 3. Oprannuyeckasi XumMus

Tema 3.1 Knaccudukanus, CTpoeHHE 1 HOMEHKIJIATypa OPTaHUYECKUX BEIIECTB

Tewma 3.2 YrmeBogopoasl

Pasnen 4. Kuciiopoacoaep:xkaniue oprannyeckue coenHeHust

Tema 4.1 Cnuptsl. DeHon

Tema 4.2 Anpnerunsl. Kap6onossie kucnotel. CiaoxHbIE 3(UPbI

Tema 4.3 YrieBoasl




Pazgen S. Asorcoaepxaimye opraHu4ecKue coeIMHeHus!
Tema 5.1 AMuHbI. AMUHOKUCIOTHL. benku

Pa3nen 6. BoicokomoJieKyisipHble COeIUHEHUS

Tema 6.1 ITnactmaccsl. Kayuyku. Bonokna



