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Pabouast nporpaMmma y4e0HO# JMCHMIJIMHBI pa3pa0oTaHa Ha OCHOBeE:

OdenepanpHblii 3akoH OT 29 pekabps 2012 1. No273-d3 «OO6 obpazoBanuu B Poccuiickoit
denepanuny;

[Mpukaz MunoOpHayku Poccum ot 23 smBaps 2018 r. Ne 44  «OO6 yrBepxkaeHUU (eaepaibHOrO
rOCy/IapCTBEHHOTO  00pa30BaTENbHOTO CTaHAApTa CpPEJHEr0 MPOECCHOHAILHOTO 00pa3oBaHUS [0
cneyuanvrHocmu 08.02.09 MoHTa:K, HAJAAKa U IKCILIYaTalUs 3JIeKTPO0OOPy10BaHUS MPOMBIILIEHHbIX
U IPasKIaHCKUX 3MaHuil (3apeructpupoBano B Munrocte Poccun 09.02.2018 Ne 49991);

[Ipuka3z MunuctepctBa npocsemenus Poccutickoit @enepanuu ot 24 aBrycra 2022 roma N 762 (¢
m3mMeHeHusMu Ha 20 gexabpst 2022 roma) OO yrBepxkuaenunm Ilopsiaka opraHm3anud U
OCYIIECTBICHUS 00pPa30BaTENbHON JEATEIBHOCTH MO 00pa3oBaTENbHBIM IMPOrpaMMaM CpEIHEro
po¢eCCHOHAIIBHOTO 00pa3oBaHus";

[Mpukaza MwunoOpHaykn Poccum ot 17.05.2012 Ne413 "OO6 yrBepkaeHuu (eneparbHOTO
rocyIapCTBEHHOTO 00pa30BaTeIbLHOTO CTaHAapTa CPeAHEro oliero oopasopaHus';

[Ipukaza MunucrepctBa npocseunieHusi Poccuiickoit ®enepanun ot 12 aBrycra 2022 r Ne 732 "O
BHECEHUU H3MEHEHMI B (pelepalibHbIil rocylIapcTBEHHBIA 00pa30BaTeIbHBIA CTaHIAPT CPEIHETO
o0miero oOpa3oBaHmsl, yTBEPKICHHBIA MPUKa3oM MUHUCTEpCTBA 00pa3oBaHus HayKu Poccuiickoit
Oenepanuu ot 17 mas 2012 r Ne413";

[Ipukaza MunucrepcrBa npoceuieHust Poccuiickoit @enepanuun ot 18 mast 2023 r Ne371 "O6
yTBepkaeHUH (enepaabHOi 00pa3oBaTENbHON MPOrpaMMbl CpeIHEro o01Iero oopa3oBanus';

[Ipukaza MunucrepctBa npocsemienust Poccuiickoit @enepauun ot 22 maprta 2021 r Ne 115 "O6
yrBepxkaeHnn [lopsiaka opraHm3anii W OCYHIECTBJICHHS OOpa3oOBaTEIbHOW NEATEIBHOCTH 10
OCHOBHBIM 00111€00pa30BaTeNIbHBIM IpOrpaMMaM - 00pa3oBaTelIbHBIM MPOrpaMMaM HayalbHOTO
00111eT0, OCHOBHOTO OOIIETO M CPEAHEro 001Iero oopa3oBaHus;

[Iucema Munnpocsemenuss Poccun ot 01.03.2023 Ne(05-592 "O nHampaBieHuM pexkomeHAarnuil"
(BMecte ¢ "PekoMeHmauusMHU TO pealu3allM CcpeiHero oOmiero oOpazoBaHMs B Hperenax
OCBOCHHS 00pa30BaTeIbLHON TPOrpaMMbl CPEAHETO TPodeccHoHanbHOro 00pasoBanus',;
MunucrepcTBo mpocBemeHus Poccuiickoit ¢enepanuun ot 20 wmrons 2020 r. N 05-772 O
HaNpaBIeHUU  HMHCTPYKTHBHO-METOAMYEeCKOro nuchbma «O0  yrBepkiaeHun  Konuemnuu
npenojaBaHus 00111e00pa30BaTeNbHbIX AUCHUIUIMH C YY€TOM MPOo(ecCHOHAIbHON HalpaBIEHHOCTH
nporpamm CIIO, peanuzyeMbix Ha 6a3e OCHOBHOTO 001Iero 00pa3oBaHUmY;

VYcraa T'AIIOY  CO «llomunpodunbusiii Texuukym  uM. O.B.Tepémkuna» Ne 788-I1IT
09.11.2016r;

[Tonoxenus o6 opranuzanuu u nposeneHus npaktuku AIIOY CO «IT um. O.B.Tepéuikunay;
[Tonoxenus 06 ounom otaenerun IAIIOY CO «IIT um. O.B.Tepémkunay;

[Tonoxenus o camoctosarenbHoi padote AIIOY CO «IIT um. O.B.Tepéuikunay;

[TonoxxeHns 1o MIaHUPOBAHUIO, OPTaHU3ALNU U POBEACHUIO JJAOOPATOPHBIX, MPAKTUYECKUX padboT
I'AIIOY CO «IT um. O.B.Tepémkuna;

ITonoxxeHnsa O TEKyLeM KOHTpOJE U MpoMeyTouHou arrecraiuu cryaeHToB ['AIIOY CO «IT
uM. O.B.Tepémkunar;

[Tonoxxenus 00 opranmzanuu nposeneHuss [MA crymentoB B TAIIOY  CO dIT wum.
O.B.Tepémkunay;

[Monoxenus o popmupoBanuu KYMO OIIOII TATIOY CO «IT um. O. B. Tepé€mxkuna.
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1. OBIIASA XAPAKTEPUCTUKA PABOYEM [TPOI'PAMMBbI YYEBHOM JUCIHHUIIIINHBI
«XUMMUS»

1. 1. O6saacTh NpuMeHeHusi pado4eil NPOrpaMMbl

[Tporpamma yuebnoit pucuurnnabl « XUMUWS siBrisieTcst 4acTbi0 OCHOBHOW IPOQecCHOHATbHON
obpasoBarenbHOi TIporpammbl B cooTBeTcTBUM ¢ PI'OC mis mpodeccuii n cnenuanbHocterd YITIC
08.00.00 TexHuKa 1 TEXHOJOTUU CTPOUTEIBCTBA 10 ITPOrPaAMME.

[IporpamMma y4eOHOM NUCHUIUIMHBI OPUEHTHPOBAHA Ha peanu3aiuio (eaepaibHOro KOMIIOHEHTa
rocyapcTBeHHOro oOpa3oBarenbHOro crangapra (namee — @I'OC) cpennero obimero oOpa3oBaHHs IO
¢busnyeckoil KynbType Ha 0a30BOM YpOBHE B IIpeleiax OCHOBHOW 00pa3oBaTENbHON IMPOTPaMMBbI
cpeaHero npodecCHOHAILHOTO 00pa30BaHUA C Y4eTOM MNpoduis MoiaydaeMoro npodecCHOHAIBHOTO
o0OpazoBaHwsl.

1.2. MecTO0 AUCUMILIMHBI B CTPYKTYpe OCHOBHOI mNpodeccHOHAIBLHOH 00pa3oBaTebLHOM
NMPOrpaMMbI: JTUCIUILINHA BXOJUT B 0011e00pa30BaTeIbHbIN UKIL.

[Iporpamma peanusyercst B 1| —M cemectpe 2 Kypca.
1.3. e ¥ IUIAHUPYeEMBbIii Pe3yJbTAT OCBOEHHUS! IUCIUTIHHBI
1.3.1 Hesn n 3a1a4y JUCHUILINHBI IPOTPAMMBbI:
@®opMupOBaHUE y CTYICHTOB IPEJICTABICHHUS O XHUMHYECKOW COCTaBISIONIEH €CTECTBEHHO-
HayYHOH KapTHHBI MHpa KaK OCHOBBI TPHHATHS PEUICHUH B JKU3HEHHBIX W IPOU3BOJCTBEHHBIX
CHUTYaIUsIX, OTBETCTBEHHOT'O ITOBEJICHUS B IPUPOIHOMN Cpejie.

3amaynd IUCIIUTUIAHEL:

1) chopMupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTCKAHWS XWMHUYCCKUX IPOIIECCOB W SIBJICHUU B
OKpYXKalolllel cpene, LEJNOCTHOW HaydyHOW KapTUHBI MHpA, B3aWMOCBS3M M B3aMMO3aBHCUMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATh (OPMYJbl HEOPraHMYECKUX M OPraHMYEeCKHX BEIIECTB, ypaBHEHUS
XUMHYECKHX peakUuud, OOBACHATh HX CMBICH, HWHTEPIPETUPOBATh PE3yJAbTaThl XHUMHUYECKUX
JKCIIEPUMEHTOB,

3) copMUpOBaTh HABBIKK MPOBEJCHUS MPOCTEHIIINX XUMHUUECKUX IKCIIEPUMEHTATBHBIX HUCCIICIOBAHUN C
coOroieHNEM TTpaBuJl 0€30MacHOr0 O0pallleHus C BEIECTBAMU U J1JaOOpaTOPHBIM 000pyI0BaHUEM;

4) pa3BUTh YMEHHUS HUCIIOJIb30BaTh HH(OPMAIIMIO XUMUUYECKOTO XapaKTepa U3 pa3iMyHbIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3MPOBATH MOCIEACTBHSI CBOEH JESATENBHOCTH M XMMHUYECKHUX
IPUPOJIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MTPOLIECCOB;

6) copMupOBaTH MOHMMAHNUE 3HAYMMOCTHU JOCTHKCHUI XMMHUECKON HAYKH U TEXHOJIOTHIA JUIS pa3BUTHS
COIMATPHON U TIPOM3BOJICTBEHHOM cdep.

1.3.2. Ilnanumpyemble pe3yJbTaTbl OCBOCHUSI 0011€00pPa30BATEJbHOH IUCHUILUIMHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

JUYHOCTHBIC PE3YJIbTAThI:
OCO3HAHHUC OGy‘IaIOIJ_II/IMI/IC}I pOCCHfICKOfI Fpa)I(,HaHCKOﬁ HUIACHTUYHOCTH - TOTOBHOCTH K

CaMOpPa3BUTUIO, CAMOCTOATCIIBHOCTU U CAMOOIIPEACIICHUIO,
HaJIMYHuC MOTHBAIIMHU K O6y‘-IeHI/IIO;



HGHeHaHpaBHGHHOG pa3BI/ITI/IC BHyTpeHHI/IX y6€)KI[€HPIfI JIMYHOCTU HA OCHOBC KJIIKOYECBBIX
IIEHHOCTEH ¥ UCTOPUUYECKUX TPAJAHUIINKI 0a30BOM HAYKH XUMHUU;

TOTOBHOCTh W CIOCOOHOCTh OOYYAIOHIMXCSI PYKOBOJICTBOBAaTHCA B CBOEU [EATEIbHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIMMH  II€JJOCTHOW CHCTEME XHMHYECKOTO
00pa3zoBaHus;

HaJU4he IPABOCO3HAHMS SKOJOTHMYECKOW KYJIbTYPbl M CIIOCOOHOCTH CTaBUTh IIENH U
CTpOI/ITL JKN3HCHHBIC I1JIaHBI.

Meranpenmernsie pe3yiabrarbl: OBIajcHUE YHUBEPCAIbHBIMM YYEOHBIMH  IO3HABATEJIbHBIMU
NEUCTBUSIMUA

1) 0a30BbIC JIOTHUECKUE ICHCTBHS:

- CAaMOCTOATENBHO (POPMYIMPOBATH U AKTyaTH3UPOBATH IPOOIEMY, BCECTOPOHHE €€ pacCMaTpPHBATh;
OnpeneNATh ILeau JesATeIbHOCTH, 3aJaBas NapaMeTpbl M KPUTEPUU HX JOCTHXKEHUS, COOTHOCHUTH
pe3yabTATHI ASSATEIBHOCTH C TIOCTABICHHBIMU LIETSIMU;

-MCII0JIb30BaTh IPU OCBOEHUM 3HAHMH MPUEMBI JIOIMYECKOI'O MBIIUIEHUS - BBLACHATH XapaKTepHbIE
NPU3HAKY TIOHSATHHA M yCTAaHABIMBATh UX B3aMMOCBSI3b, MCIOJIB30BATH COOTBETCTBYIOIINE MOHSITHUS IS
00BSICHEHUS OTAEIbHBIX (PAKTOB U SIBICHUM;

-BBIOMpPATh OCHOBAHMSI U KPUTEPHUU JJIS KITACCU(HUKAIIMH BEIIECTB M XUMUYECKUX PEaKIluii;
yCTaHaBJIMBATh IPUUYUHHO-CIIEACTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUSAMU;

CTPOWUTH JIOTUYECKHE pacCyXIeHHs (MHIYyKTHBHBIC, JCAYKTUBHBIC, II0 aHAJIOTWUHU), BBIABIATH
3aKOHOMEPHOCTM W HPOTHBOPEYMsS B PacCMaTPUBAEMBIX SBJIECHUSAX, (OPMYIMPOBATH BBHIBOJBI U
3aKIIIOYCHHUS;

-IIPUMEHATh B IPOLECCEe IO3HAaHUS, UCIOJb3yeMble B XUMHM CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH,
peoOpa3oBbIBaTh MOJEIBHBIC TPEACTABICHUS - XMUMHUYECKUH 3HAK (CHMBOJ) DJIEMEHTa, XMMHYECKas
dopmyna, ypaBHEHHE XUMHUECKOW peakIiK - IPU PELICHUH YYeOHbIX MO3HABATEIbHBIX M MPAKTUUYECKUX
3a1a4, MPUMEHATh Ha3BaHHBIC MOJICJIbHBIC TPEACTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX NPU3HAKOB
U3y4aeMbIX BELIECTB U XUMHUYECKUX PEaKLUH.

2) 0a30BbIe UCCIIEA0BATCIILCKUE ICHCTBHS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOT'O MIO3HAHUS BELIECTB U XUMHUECKUX Peakluii; GopMyIupoBaTh
eNTM ¥ 33]]a91 MCCIIeIOBAaHMS, MCTIOIb30BaTh MOCTABICHHBIE U CAMOCTOSITEIIHHO CPOPMYIMPOBAHHBIE
BOIPOCHI B KAY€CTBE MHCTPYMEHTA MIO3HAHUS U OCHOBBI JJIs1 (JOPMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE
NIPaBUIIBHOCTH BBICKAa3bIBAEMBIX CYKICHUM;

BJIAJI€Th HaBBIKAMHM CaMOCTOSITEJIBHOIO IUIAHUPOBAHMS W IPOBEACHUS YYEHHMUYECKUX SKCIEPUMEHTOB,
COBEpUIEHCTBOBATh yMEHHs HaOII0JaTh 3a XOJOM MpOIEcca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro
pe3yibTar, (GOopMyIHpoBaTh OOOOIIEHUS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH pE3yJIbTaTOB
HCCJIEJIOBAHMSI, COCTABIISATh 0OOCHOBAHHBIN OTYET O MPOJIETaHHOM paboTe;

npuoOpeTaTh ONBIT YYEHHYECKOH MCCIEe0BATENbCKOM M IMPOEKTHOM JEATENIbHOCTH, MPOSIBISATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pEIIeHUs] NPAaKTUYECKUX 3a/ad,
PUMEHEHHIO PA3JIMYHBIX METO/I0B MO3HAHMS.

3) pabota ¢ nHOpMAaITHECii:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHMKAX HMHPOpManuu (HAyYHO-TIOMYJsipHAs JMTEparypa
XUMHYECKOTO COJIEpKaHUs, CIIPAaBOYHBIE TIOCOOUS, pecypchl MHTepHeTa), aHaTM3upoBaTh HH()OPMAIIHIO
pa3M4YHBIX BUAOB W (OpPM TPEICTABICHHS, KPUTHUECKH OICHUBATh €€ JIOCTOBEPHOCTh U
HEMPOTHUBOPEUUBOCTb;

(GopMyITHpOBaTH 3ampoChl W MPUMEHATh pa3IMYHbIE METOJBI TPH IOMCKe W oTOOope wuHpopMarmw,
HE0O0XO0IMMOM IS BBIIOJHEHUS y4eOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA;

nproOpeTaTh OMBIT HCIOIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTHH W Pa3IMYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMAIbHYIO (OpMy NpeacTaBieHUs HHPoOpManuu (CXxembl, TIpaduKu,
JarpaMMbl, TaOJIULbI, PUCYHKH U IpYTHE);

UCTIONIb30BaTh HAYYHBIA SI3BIK B Ka4eCTBE CPEACTBA MPH paboTe ¢ XUMHUYECKOW HH(OpMAIHEH:



OPUMEHATh MEXMpeAMETHbIE ((pHU3MUecCKue M MaTeMaTH4ecKue) 3HAKU U CHMBOJBI, (OPMYIIBL,
ab0peBHaTyphl, HOMEHKIIATYPY;
UCIIOJIB30BaTh M ITPE0OPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATIISTHOCTH.

OBnazneHre yHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU I€HCTBUSMU:

3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXIaeMON TEMbI B XOJI€ TUAIOTa U/WIH JUCKYCCUU,
BBICKa3bIBaTh HJeH, (HOpPMYIHpOBaTH CBOM MPEAJOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIATh C IMpE3EHTAIel pe3ylbTaTOB MO3HABATEIHHOU JESTENbHOCTH, MOTYyYEHHBIX
CaMOCTOATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMHU TMpPU BBINOJHEHHUH XUMHUYECKOTO
AKCIIEPUMEHTa, MPAKTUYECKOW paboThl MO MCCIEAOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanm3zanuu y4eOHOTO TPOeKTa U (OPMYIUPOBATH BBIBOABI IO PE3yIbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUM MyTEM COTJIACOBAHMSI MMO3ULIUN B XOZe 00CYXIeHU U OOMEHA MHEHHSIMH.

OBnafeHue yHHMBEPCAIBHBIMU PETYISATUBHBIMU JACHCTBUSMU: CAMOCTOSITENBHO IUIAHUPOBATh M

OCYIIECTBIISITh CBOIO IIO3HABATEJIbHYIO JEATEIbHOCTh, ONpenenss e€ uenu U 3aaayu,

KOHTPOJIMPOBATh U IO Mepe HeOOXOIMMOCTH KOPPEKTUPOBATH MPEAIaraeMblil allrOPUTM ACHCTBHIA

IpY BBINOJTHEHUN YYeOHBIX M HCCIEIOBATENbCKHX 3aJad, BhIOMpaTh Hawmbonee 3(QeKTHBHBIHN

Croco0 UX pelieHus ¢ yu€TOM MOJIyYeHUS HOBBIX 3HAHUI O BEUIECTBAX U XUMUYECKUX PEAKIUX;
OCYILECTBIISATh CAaMOKOHTPOJIb CBOEHM JESITEIbHOCTH HAa OCHOBE caMoOaHalu3a |

CaMOOLICHKH.
IIpeaMeTHbIe pe3ybTaThl

c(hOpPMHUPOBAHHOCTD MPEACTABICHHUI 0 XUMHYECKOH COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KapTHUHBI MUPA, POJIY XMMUH B IO3HAHUU SIBJICHUN ITPUPOJIBI,

B (OpPMHpPOBAHUU MBILUICHUS M KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAIBHOW TPaMOTHOCTH,
HEOOXOAMMOM JIJIsl PEIICHUs MPAKTHYECKUX 3a7a4 U HKOJOTUYECKA 0OOCHOBAHHOT'O OTHOIICHHUS
K CBOEMY 3JI0POBbIO U IPUPOJHOM CpeELE;

BJIAJICHUE CHUCTEMOM XHMHUYECKUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIIOJAraroline
MOHTUS (XUMUYECKUH DJIEMEHT, aTOM, 3JIEKTPOHHAs: 000JI0UKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb,
3JIEKTPOOTPUIIATEIFHOCTh, XHUMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas W
COKpaméHHasl), MOIb, MOJSpHas Macca, MOJSIPHBIE 00BEM, YIIIEPOIHBIM  CKETeT,
GbyHKIMOHATBHAS TPYMNa, paauKal, U30MEpUsi, W30MEpbI, TOMOJOTUYECKUN pPsiJl, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOI M a30TCOJAEpKALIME COCAUHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYpHOE
3BEHO, BRICOKOMOJIEKYJISIPHBIE COCTUHEHHUS);

TEOpUU U 3aKOHBI (T€OpHUs CTpOeHUs opraHudyeckux BemectB A.M. ByrtiepoBa, 3akoH
COXpaHEHHUs MaCChl BELIECTB);

3aKOHOMEPHOCTH, CUMBOJIMYECKUH SA3BIK XUMHUH;

MHPOBO33PEHUECKHE 3HAHUSA, JIEKAIIUE B OCHOBE TNOHMMAHUSA NPUYUHHOCTH U
CUCTEMHOCTH XHUMHYECKHUX SIBJICHUH, (DAKTOJOTHMYECKHE CBEACHUS O CBOICTBaX, COCTaBe,
MOJIYYCHUH M O€3011aCHOM HCIOJIb30BAaHUU BAXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MIPAKTUYECKON JIEATENBHOCTH YEJIOBEKA;

c(hOpMHUPOBAHHOCTh YMEHHUH BBISABIISITh XapaKTEPHBIC MPU3HAKH MTOHSATHH, YCTAaHABINBATh
MX B3aMMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOIIME IMOHITHUS IIPU ONIMCAHUU COCTAaBa, CTPOEHUS U
MPEBPAILCHUI OPTaHUYECKUX COETUHECHUI;

c(hOpPMUPOBAHHOCTh YMEHUN HCHOIB30BAaTh XMMHUYECKYI0 CHUMBOJIUKY JUISI COCTAaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpANIEHHOW) POpPMYST OpraHUYECKUX BEIIECTB
Y YpaBHEHUM XMMHYECKHX PEAKIMM, U3rOTaBIMBATh MOJEIHM MOJIEKYJ OPraHMYECKHUX BEILECTB
JUISL WIUTIOCTPALIMU UX XUMUYECKOTO M TPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMHUPOBAHHOCTh YMEHUH yCTaHABIMBATH IPUHAICKHOCTh U3YYCHHBIX OPTaHUYECKUX
BEIIECTB TI0 WX COCTAaBY U CTPOCHHUIO K ONpeNeNE€HHOMY KIACCy/TpyIIe COCIUMHEHHI
(YyrmeBomopobl, KHUCIOpPOA W  a30TCOJAEPXKALIUE  COCIWHEHHUS, BBICOKOMOJEKYISPHbBIE
COCMHEHMS), N1aBaTh MM Ha3BaHHs 1o cuctemarudeckor Homenkinatype (IUPAC), a rtaxxke



NPUBOJUTH TPUBUAIBHBIC HA3BAHUS OTICIBHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIUIICH,
aleTHIICH, 3TUJICHIJIMKONb, TJIHIEpUH, (eHon, dopManbaerua, areTraableruil, MypaBbUHAs
KHCJIOTa, YKCYCHAs KUCJIOTa, OJICMHOBAs KHUCIOTAa, CTEApUHOBAsl KUCIIOTA, TIIOKO03a, (QPYKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHUS OMPEICNIATh BHJBI XUMHUYECKOW CBSI3U B OPraHUYECKHX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHHUSI NMPHUMEHSATH IOJIOKCHUS TEOPUU CTPOCHHUS OPTaHUYCCKUX
BemiecTB A.M. bytnepoBa 1yisi 0ObsICHEHHSI 3aBUCUMOCTH CBOICTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MAaCChl BEIIECTB;

cOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTpOEHHE, (QHU3UYECKHEe U
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3IUYHBIX KJIACCOB OPraHMYECKUX BEIECTB
(metan, »TaH, OTWICH, NPOINWJIEH, aneTuieH, OyramueH-1,3, merunOyragueHn-1,3, OeH3odm,
METaHOJI, 3TaHOJ, 3TUJICHIJIMKOIb, TIMLEPHUH, (PEHOJI, aleTadbAeTHI, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIIOKO3a, KpaxMmals, MeJUII0JIo3a, aMHUHOYKCYCHasi KHCIIOTa), WJUIIOCTPUPOBATH
TeHETHUYECKYIO CBSI3b MEXKJIYy HUMH ypPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePHU30BaTh HMCTOUYHUKU YIIIEBOJAOPOJHOTO CBHIPHS
(HedTb, TPUPOIHBIA Ta3, yroiib), CIOCOOBI MX MEpepaboTKU M MPAKTUYECKOe MpPUMEHEHUE
IPOAYKTOB NEpepabOTKU;

c(OPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHHUS IO XUMHUYECKUM YpPaBHEHHSIM
(Maccel, 00bEéMa, KOJMMYECTBA HMCXOJHOTO BEIIECTBA MJIM TMPOIYKTa PEAKIMHU IO HM3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WIIH MPOIYKTOB PEAKIUN);

c(hOpPMHUPOBAHHOCTh YMEHUH BIIAJICTh CHCTEMOW 3HAHWUH 00 OCHOBHBIX METOAAaX HAyYHOTO
MO3HAHMS, HCMHOJB3YEeMbIX B XUMHH TMpPU H3YYCHHHM BEIIECTB U XUMHUYECKUX SIBICHUN
(HabmofeHne, W3MEpEHUe, OKCIEPUMEHT, MOJICIMPOBAaHUE), HCIOIB30BATh CUCTEMHBIC
XUMHUYECKHUE 3HAHUS 171l IPUHATHUS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIIUSX, CBSI3aHHBIX
C BEIIECTBAMU U MX NIPUMCHCHUEM;

c(hOpMHUPOBAHHOCTH YMEHUH COOJII0/IaTh IPAaBUJIIA MOJIH30BAHUS XUMUYECKOM
MIOCYIOH 1 JTaOOPaTOPHBIM 00OPYZOBaHUEM, A TAK)KE TPaBHIIa OOpPAIICHHUS C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKLUSIMH IO BBITTOTHEHUIO JJA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(OPMHUPOBAHHOCTh YMCHHH TUIAHUPOBATH W BBIMOJHATh XUMUYECKHH JKCICPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIEeCTB MPU HArPEBaHWU, MOJYUYEHUE ITHIICHA U M3yYEHHUE €ro
CBOWCTB, Ka4eCTBEHHBIC pEaKIMH OPTaHWYECKHUX BEIIECTB, JCHATypalus OEIKOB IpH
HarpeBaHuM, [[BETHbIC PEAKIUU OENKOB) B COOTBETCTBUU C MPaBUJIAMU TEXHHKU OE30MaCHOCTH
npHu OOpaIIeHuy C BEHIECTBAMH M J1a0OpPaTOPHBIM O0OPYAOBAaHHEM, MPEICTABIATH PE3yIbTATHI
XMMHUYECKOTO JKCTepuMeHTa B (opMe 3amucu YpaBHEHUU COOTBETCTBYIOIUX pEaKIuil u
(bopMyIHpPOBATH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKH aHATM3UPOBATH XUMHUUYECKYIO HH(POpPMAIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CpeICTBa MaccoBOil nH(opmanuu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh yYMEHUN COOJIOAATh MpaBUIa SKOJOTHYECKH IeJIecO00pa3HOro
MOBEJICHUSI B OBITYy W TPYIOBOH JEATEIILHOCTH B IENAX COXPAHEHHUS CBOETrO 3I0POBbS M
OKpY>Karoleld MpUPOTHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3ACHCTBHS Ha JKUBBIE OPTaHU3MBI
OTIpENIeNIEHHBIX OPTaHWYECKUX BEIeCcTB, TMOHUMas cMbicn Tnokazarens [1JK (mpenensHO
JOMYCTUMOW  KOHIIEHTpPAllUW), TOSICHATH Ha MpPUMEpax CHOCOObl  YMEHBIICHUS U
MPEOTBPAICHHUS X BPEIHOTO BO3ICHCTBHUS HA OPraHU3M YeJIOBEKa;

JUISE O0YYaroMMXCs ¢ OTPaAaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbS: YMEHHUE MPUMEHSTH
3HAaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BENICCTB U XUMHYCCKHUX SBJICHHIA,

JUISL CHETbIX M ClHa0OBUASIIMX OOYYAIOIIMXCS: YMEHHE HCIOIb30BaTh peilbehHO
TOYEYHYI0 cucteMy obo3HaueHuit JI. bpaiins ans 3anucu XxuMudyeckux (Gpopmyit.



Koa u

IInanupyemMsble pe3yJabTaThl OCBOCHHS THCIUIIIHHBI

HAaMMEHOBAHH
e
¢popmupyembIl Oo0mue JucuunimHapHbIe
X
KOMIIeTeHIIii
OK 01. B yacTu Tpy/10BOro BOCIUTAHHUS: - BIQJETh CHCTEMOM XHMHYECKHX 3HAHWUH, KOTOpas  BKJIFOYACT:
Bri6oupath - TOTOBHOCTb K TPYIdy, OCO3HAHHME IICHHOCTH | OCHOBOIIOJIAralonue MOHATHS (XMMHUYCCKHHA 3JEMEHT, aTOM, J3JICKTPOHHAs
CII0COOBI MacTepCTBa, TPYI0II00ue; o0oJiouKa atoma, s-, p-, d-3JIEKTPOHHBIE OPOUTAII aTOMOB, HOH, MOJICKYJIA,
peIlIeHHUs 33J1a4 | - TOTOBHOCTh K  aKTHBHOM  JICATCIILHOCTH | BAJIGHTHOCTD, JJICKTPOOTPHUIIATEIBHOCTh, CTEICHb OKHCIICHHS, XHMHUYCCKas
npoeCCUOHAN | TEXHOJOTHUECKOM u COIIMAJILHOU | CBSA3b, MOJIb, MOJISIPDHAsS Macca, MOJIAPHBIA O0BEM, YIJICPOJHBIA CKEJET,
BHOM HAIPAaBJICHHOCTH, CHOCOOHOCTh WHUIIMMPOBATH, | GYHKIMOHAIBHAS TPYIIA, PaIUKall, H30MEPHUs, U30MEPbI, TOMOJIOTHYCCKHIA
JESATEIbHOCTH | IUIAHUPOBaTh M CaAMOCTOSTCIIBHO  BBIMOJIHATH | s, TOMOJIOTH, YIJIEBOAOPOIbI, KHCIOPO/- U a30TCOACPIKAIINE COCTUHCHHUS,
MPUMEHUTEIIBH | TaKYIO JCSTEIbHOCTD; OMOJIOTMYECKH aKTHBHBIC BellecTBa (YIJICBOMBI, KHPBI, OCIIKH), MOHOMED,
O K Pa3jIN4HbIM | - HUHTEPEC K pas3IM4YHBIM chepam | monuMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJSIPHBIE  COEJIMHEHHUS,
KOHTEKCTaM podecCHOHAILHOM JIeATCIILHOCTH, KpUCTAZIMYECKAsl PEIIeTKA, THUIBI XUMHYECKHX peakuuid (OKHUCIUTEIbHO-
OBjaleHHe  YHMBEPCAJbHBIMH  y4eOHBIMH | BOCCTAHOBHTEIBHBIC, 9K30-U SHAOTCPMUUYCCKUE, PEAKIIMH HOHHOTO OOMEHa),

MO3HABATEJIbHBIMH JIeHCTBUSIMH:
a) 0a30BbIe JOTHYeCKHE JelCTBHA:

- CaMOCTOSITEIIbHO dbopmynupoBaTh u
aKTyaJIM3UpoBaTh NpoOJIEMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTAHaBJIMBATb CyHICCTBCHHI)H\/JI IMPpU3HAK HJIN
OCHOBaHUSl [UIsl CPaBHEHHUS, KiIacCU(UKAIMU H
0000IIICHHS;

- ONpenensaTh UeIu JACSITEIbHOCTH,
mapaMeETphl U KPUTCPHUU UX JOCTUIKCHUSA,;
- BBIABIISITH 3aKOHOMEPHOCTH W TPOTHUBOPEUMS B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCUTb KOPPEKTUBBI B  JIESITEIIBHOCTb,
OICHUBATHL COOTBETCTBUC PE3YJIIBTATOB LECIIAM,
OLICHUBATh PUCKHU MOCIEICTBUI 1€ATEIbHOCTH;

- pa3BUBATh KPCATUBHOC MBINIJICHUC MIPU PCIICHHUU
KU3HEHHBIX TIPoOIIeM

0) 0a3oBbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

- BJIJIETh HABBIKAMHU y4eOHO-UCCIIEIOBATEIBCKOMN

3aJaBaTb

pacTBOp, HIEKTPOJIUTHI, HEIIEKTPOJIUTHI, IEKTPOJIUTHYECKAs AUCCOLUALMS,
OKHCJIUTENb, BOCCTAHOBUTEIIb, CKOPOCTh XMMHUECKON peaKluu, XUMHUUECKOe
paBHOBeCHE), TEOPUM M 3aKOHbl (TEOpUS XMMHUYECKOIO CTPOEHHUS
oprannueckux BemecTB A.M. ByriaepoBa, Teopus 3I€KTPOIUTHUECKOMN
qucconuanuy, nepuoaudeckuil 3akon .M. MenneneeBa, 3aKk0OH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJMYECKUI S3bIK XUMUH, (DAKTOIOIHUECKUE
CBEJIEHUS] O CBOMCTBAX, COCTaBe, MOJTYYEHUU M O€30MacCHOM HCIIOJIb30BaHUH
BOKHEHIINX HEOPraHMYECKUX U OpPraHMYecKUX BELIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJIOBEKA;

- YMETb BBISBJISITH XapaKTE€pPHbIE TNPU3HAKM U B3aUMOCBSI3b HM3yYEHHBIX
MOHATUM, TPUMEHSATHh COOTBETCTBYIOIINE MOHSTHS IIPU ONMCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKHX M OPraHMYEeCKUX BELIECTB U UX IpEBpallleHUui;

BBISBJISATH  B3aUMOCBSI3b  XMMUYECKMX 3HAHUM C  TOHATHSAMHU U
IpEACTABICHUAMU APYTHUX €CTCCTBCHHOHAYYHBIX MMPECIAMETOB;

- YMETh HCHOJIb30BaTb HAMMEHOBAHUS XHMHYECKMX  COCIUHEHUU
MEXKIYHAPOJHOTO COK03a TEOPETUYECKOW ¢ NPUKIAAHOW XHUMUU U

TPUBHAIbHbIC HA3BaHUS BaXKHEHIINX BELIECTB (3TUJICH, alleTUIIEH, TIIULEPHH,
¢benon, dopmanpaernn, yKCycHas KUCIOTa, TJIMLIWH, YyrapHbld ras,
YTJIEKUCIIBIN Ta3, aMMHaK, raiieHasi U3BeCTb, HeralleHass U3BeCTh, UThEBas




u IIPOEKTHOMN NESTENBHOCTH, HaBbIKaMU
paspenieHus npooiem;

- BBIABJIATH I[PUYMHHO-CIIEACTBEHHBIE CBSI3U MU
aKTyaJIM3UpOBaTh 3a1ady, BBIABUIATH TMIIOTE3Y €€
pelieHus, HaXOJUTh apryMeHTbl TUISL
JIOKa3aTeJIbCTBA CBOMX YTBEP)KICHMM, 3aJaBaTh
IapaMeTpbl U KPUTEPUU PELICHMUS;

- AHAJIU3HMPOBATh IIOJYYCHHBIE B XOJAE PELICHUS
3alaud pe3yJIbTaThl, KPUTHUUYECKH OLIEHUBATh WX
JOCTOBEPHOCTb, IPOTHO3MPOBATH W3MEHCHHE B
HOBBIX YCJIOBHUSX;

- YMETb IIEPEHOCUTH 3HAHMsI B II03HABATEIBHYIO U
MIPaKTUYECKYIO 00JIaCTH KUZHEAEATEIIbHOCTH;

- yMETb MHTETPUPOBaTh 3HAHMUS U3 Pa3HbIX
MpeAMETHBIX 00JIacTeH;

- BBUIBMIaTb  HOBBIE  HUJEH,
OpPUTMHAJIbHBIE MTOJIXO/Ibl U PELICHMUS;
- CIOCOOHOCTh MX UCIIOJIb30BaHUS B
II03HABATEJIIBHOW U COLMAIbHOM IPAKTUKE

npeajiaratb

colla M APYrux), COCTaBIATH (POPMYJIbI HEOPraHHMUECKUX M OPTaHUYECKUX

BEILIECTB, YPaBHEHUS XWMHUYECKHX pEaKIHi, OOBSICHATh HX CMBICI,
MOATBEPXKIATH XapaKTEepHbIC XUMHUYECKHE CBOMCTBa BEILLECTB
COOTBETCTBYIOIIMMH SKCIIEPUMEHTAMH U 3aMKUCSIMU YPAaBHECHUN XUMHUYECKUX
peaKLHii;

- YMEThb YyCTaHaBJIMBaTh MPHUHAJIEKHOCTb HM3YYEHHBIX HEOPraHUYECKUX U
OpPraHN4YCCKUX BCIICCTB K ONPCACICHHBIM KJIaCCaM U I'pyIilamM COGHHHGHHﬁ,
XapaKkTepu30BaTh MX COCTaB M BaKHEHIIME CBOMCTBA; OIPENENATh BUIbI
XUMHUYECKUX CBsi3ed (KOBaJeHTHAas, MOHHAs, METAJUIMYECKasi, BOJOPOIAHAs),
THUIIBl KPUCTAINIMYECKUX PEIIETOK BELIECTB; KJIACCU(PULUPOBATh XUMUUECKUE
peakuuu;

- chopMupoBaTb MpEACTABIEHUS: O XHUMHUYECKOH  COCTaBIIAIOLICH
GCTGCTBGHHOHay‘IHOﬁ KapTUHBI MHUpPA, POJIM XUMHUH B I[MO3HAHUU SIBJICHUM
Opupoasl, B (OPMHUPOBAHUU MBIIUIEHUS M KYJIbTYpPbl JIMYHOCTH, €€
(GYHKIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM sl PELICHUS TPAKTHIECKUX
3aa4 M 9KOJIOTUYECKH OOOCHOBAHHOI'O OTHOLIEHUS K CBOEMY 370POBBIO U
MIPUPOIHOM CPEJE;

- yMETb HPOBOJUTH pacueThl MO0 XUMHUYECKUM (GOpMyNaM U YPaBHEHUSIM
XUMHNYCCKUX pCaKIII/Iﬁ C HCIIOJIB30BaHUEM (I)I/I3I/I‘~ICCKI/IX BCJINYHH,
XapaKTepU3YIOIUX BEIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMalibHbIE YCIIOBUSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHBIE XMMMUYECKHE 3HAHMA NJIsl NPHUHATHA PEILICHUH B KOHKPETHBIX
JKMU3HCHHBIX CUTYallMAX, CBA3AHHBIX C BEHICCTBAMU U UX IPUMCHCHHUEM

OK 02.
Hcnons3oBats
COBPEMEHHBIE
CpeacTBa
MIOKCKa,
aHayu3a u
UHTEPIIpETALH
1 uHbopMauu
u
nH(pOpMaLIOH
HBIE
TEXHOJIOTUU
ISt

B 001acTH IEHHOCTH HAYYHOT'O O3HAHMSA:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTUSI HAyKH U OOIIECTBEHHOW TMPAKTUKH,
OCHOBAHHOTO Ha Juanore KYJBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEro MecTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE SI3BIKOBOM W YHMTATEIBCKOM
KYJbTYpbl KaK CPEICTBAa B3aUMOIEHUCTBHUS MEXIY
JIFOABMHU U MIO3HAHUS MUPA;

- OCO3HAaHME LEHHOCTH HAy4YHOW JAEATEIBbHOCTH,
TOTOBHOCTH OCYILIECTBIIATh MPOEKTHYIO n
HCCIIEIOBATENBCKYIO JeSITEeILHOCTD

- yMeTh IUIAHUPOBATh U  BBIIOJHATH XUMHYECKHUM  IKCIEPUMEHT
(mpeBpallleHusT OpraHWYeCKMX BEIIECTB TIPH HAarpeBaHWUU, TOJYUYCHHE
JTUJIEHA U U3YYEHHE €r0 CBOWCTB, KAUECTBEHHBIC PEAKLHUHM Ha albIACTUIbL,
KpaxMaj, YKCYCHYIO KHCJIOTY, JIeHaTypamusi O€JIKOB Ipu HarpeBaHUH,
I[BETHbIE pEaKIMH OENKOB; TPOBOAUTH pEaKIHH HOHHOTO OOMEeHa,
OTIPEIEIIATh CPEAY BOJIHBIX PaCTBOPOB, KAUECTBEHHBIC PEAKIIMK Ha CylIbdaT-,
KapOOHaT- ®  XJOPUA-aHUOHBI, HAa KATHOH AaMMOHHUSA,  pelIaTh
JKCTIEpUMEHTANIbHBIE 3afaun 1o TeMaM "Mertamisl" u "Hemeramner") B
COOTBETCTBUHM C TPaBHJIAMU TEXHUKH O€30MAacCHOCTH MPH OOpaIlleHUuu C
BEIIECTBAMH M JITAOOPATOPHBIM O00OPYIOBAaHUEM; MPEACTABIATH PE3yIbTAThI
XUMHYECKOTO IKCIIEPUMEHTa B (popMe 3amicH YpaBHEHHI COOTBETCTBYIOIIUX
peakmuii 1 GopMyITHMPOBATH BHIBOJBI HA OCHOBE ITHUX PE3Y/IbTaTOB;

- YMEThb AaHaTU3HUPOBATh XUMHYECKYI0 HWH(GOpPMAIMIO0, TOIYy4aeMyl WH3




BBITIOJTHEHUS UHIUBUAYAJIBHO U B TPYIIIE; pa3HBIX MCTOYHHUKOB (CPEICTB MaccoBoil mHpopmanuu, cetb MHTEpHET u
3a7a4 OBiajeHHe  YHMBEPCAJIBLHBIMH  YYe€OHBIMHM | JIpyTHE);
npodeccroHan | mo3HaBaTeJbHbIMH 1€iiCTBUAMU: - BIAAECTb OCHOBHBIMM METOJAAMM HAy4yHOIO I[I03HAHUS BELIECTB U
BHOM B) padora ¢ nH(popmManmeii: XUMHUYECKMX  sABJICHMM  (HAOJIOJeHHe,  H3MEpEeHue,  HKCIEPUMEHT,
NESATENbHOCTH | - BJIAJCTh HABBIKAMH TOJY4YEHHUs MH(POpPMAIMU U3 | MOJACIHPOBAHNE);

UCTOYHHUKOB Ppa3HBIX THUIIOB, CaMOCTOSATENBHO | - YMETh IPOBOJUTH PACUYEThl 110 XUMHUYECKUM (opMysiaM M ypaBHEHHIM

OCYIIECTBIIATH MOUCK, aHAIN3, CUCTEMATU3ALMIO U | XHMHUUYECKUX  PEAaKIMH C  HCIOJIb30BaHHMEM  (DU3WYECKHX  BEIWYHH,

MHTEpIpEeTali0 MHPOPMALMU PA3JIMYHbIX BHJIOB | XapaKTEPU3YIOLIMX BELIECTBA C KOJMYECTBEHHON CTOPOHBI: MaccChl, 0ObeMa

1 GOpM MpeICTaBICHHUS; (HOpMaJIbHBIE YCJIOBUSI) TIa30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh

- co3/aBaTh TEKCThl B PpA3IMuYHBIX (opMaTax C | CHCTEMHbIE XUMHUYECKUE 3HAHUA I HPUHATHS PEIIEHUH B KOHKPETHBIX

y4eTOM Ha3HaueHUs WHPOpPMALMKM U LEJNEBOH | )KU3HEHHBIX CUTYAIMSIX, CBA3aHHBIX C BEUIECTBAMH U UX MIPUMEHECHUEM

ayAMTOpUH, BBIOMpas ONTUMAIbHYIO (opMy

MIPE/ICTAaBICHUS U BU3YyaIU3al1Y;

- OUEHMBAaTh JIOCTOBEPHOCTb, JIETHTUMHOCTb

uHbOpMaNUK, €€ COOTBETCTBHE IPABOBBIM |

MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJIb30BAaTh CPEACTBA HMH(DOPMALMOHHBIX H

KOMMYHHUKAIIMOHHBIX TEXHOJOIMH B peIIeHUU

KOIHUTHUBHBIX, KOMMYHUKaTHUBHBIX U

OpPraHU3allMOHHBIX  337ay ¢  COOJIO/IEHUEM

TpeOOBaHUM PrOHOMHUKH, TEXHUKH OE30MaCHOCTH,

TMTHEHBI, pecypcocOepexeHHs, MpPaBOBBIX U

THYECKUX  HOpPM, HOpPM  HH(OPMaLUOHHON

0C30IMacHOCTH;

- BJIaZIETh HaBbIKAMU PACIIO3HABAHUSA U 3aIUThI

uHpopManuu, MHGOPMAIIMOHHOM 0€30MacHOCTH

JUYHOCTH;
OK 04. - TOTOBHOCTb K CaMOpa3BUTHIO, | - YMEThb IUIAHUPOBAaTb M  BBIIOJHATHD XUMHUYECKHM  OKCIIEPUMEHT
OddexTuBHO CaMOCTOSITEILHOCTH U CaMOOIPEIEIICHHUIO; (mpeBpallleHusT OpPraHWYECKUX BEUIECTB NPU HArpeBaHUH, MOJIyuYEHUE
B3alMO/JIEICTBO | -OBJIaJIEHUE HaBbIKaMU yueOHO- | 3TWJIEHA U U3YyYCHHME €ro CBOICTB, KaUECTBEHHBIC PEaKIMH Ha ajbJeTH/bI,
BaTh U UCCIIEIOBATENbCKOM, MPOEKTHON W COLMANbHOM | Kpaxmall, YKCYCHYIO KHCIIOTY; JieHaTypalusi OelKOB IpH HarpeBaHUU,
paboTtats B NESITENBHOCTH; LBETHBIE pPEaKLUUu OENKOB; MPOBOJUTH pPEAKLIUH HOHHOTO OOMEHa,
KoiekTuBe 1 | OBJajieHue YHHBEPCAJILHBIMHU | ONPEJENATH CPEAY BOAHBIX PAaCTBOPOB, KaUECTBEHHbBIE PEAKIIMH Ha Cylb(at-,
KOMaHe KOMMYHUKATHBHBIMH 1CHCTBUAMM: KapOoOHAaT- M  XJOPUA-aHMOHBI, HAa KaTHMOH aMMOHHS;  pellaTh

0) coBMecTHasl AeITeJbHOCTD:
- TOHMMAaThb M HCIOJb30BATh IPEUMYIIECTBA

JKCTIIEpUMEHTANIbHBIE 3afaun 1o TeMaM "Mertamisl" u "Hemertamner") B
COOTBETCTBUHM C TpPAaBHIAMU TEXHUKH O€30MacCHOCTH MpH OOpalleHuu C




KOMaHJIHOW ¥ WHIMBUYaTbHOU PabOTHI;

- TPUHUMATh LEJIM COBMECTHON JAESATEIbHOCTH,
OpraHU30BbIBATh U KOOPAUHHUPOBATH JEUCTBUS IO
€¢ JIOCTIDKCHHMIO: COCTaBJIATh IUIAH JICHCTBHIA,
pacnpeienaTh pojiu ¢ y4eTOM MHEHUM YYaCTHUKOB
00CyX/1aTh pe3yJbTaThl COBMECTHOU paOOTHI;

- KOOPJIMHUPOBAaTh W BHINOJHATH paboOTy B
YCIIOBUSIX peanbHOro, BUPTYaJIbHOTO n
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYHIECTBJISITh TO3UTHUBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYalMsIX, MPOSBIATH
TBOPYECTBO M BOOOPAKECHHE, OBITh HHUITHMATHBHBIM
OBJjajieHHe YHUBEPCAIbHBIMU PeryjasiTUBHbIMH
JeHCTBUSIMU:

) IPUHATHE ce0NA U APYTrUX JIoaei:

- IPUHUMAaTh MOTUBBI U apTyMEHTBI IPYTUX JIOAEH
MIPU aHAJIM3E PE3YJIbTAaTOB JAEATEIHLHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JIPYTUX JIOJEH
Ha OIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP C
TIO3UIIMH IPYTOTO YEJIOBEKa;

BEIIECTBAMH U JIaOOPAaTOPHBIM 00OPYIOBAaHHEM; HPEACTABIATh PE3YIbTaThl
XMMHYECKOI'0 SKCIIEPUMEHTA B (JOpPME 3alIUCH YPAaBHEHUI COOTBETCTBYIOIINX
peakiuii 1 GOpMyIHPOBATH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB

OK 07.
CoelicTBOBaTh
COXPaHEHHUIO
OKpYy>Karolen
Cpelbl,
pecypcocoepex
SHHUIO,
MIPUMEHSTh
3HAHUS 00
W3MECHCHHUN
KJIUMaTa,
MIPUHIATTBL
OepexKIMBOTO
MIPOU3BOJICTBA,
3pHEeKTUBHO

B o6s1acTH 3K010IrM4YECKOr0 BOCIIMTAHHUSA:

- cOpPMHPOBAHHOCTh JKOJIOTHUUECKOU KYJIbTYPHI,
MIOHMMAaHHUE BIIMSHUSA COLMAIBHO-3KOHOMUYECKUX
IIPOLIECCOB  HA  COCTOSIHME  IIPUPOJHOM H
COLMAJILHOW  Cpefbl, OCO3HaHUE TIJI00ATBHOTO
XapakTepa 3KOJOTHYECKUX MPo0OIieM;

- IUIAHMPOBAHME W OCYLIECTBIICHUE JEHCTBUN B
OKpYXKalollle cpele Ha OCHOBE 3HAHUA LeJel
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

AKTUBHOE HENPUATHE JCHUCTBUN, NPHUHOCIIINX
BpeJl OKPYXKaIOLLEH Cpee;
- yYMEHHE MpPOrHO3MpOBaTh HEOJIAronpUsTHBIE

JKOJIOTUYECKUE MOCIEACTBUS MPEATPUHUMAEMBIX
JEWCTBUM, IPEIOTBPAIATh HX;

- paclinpCHUC OIIbITa JACATCIIBHOCTH

- cdhopMupoBaTh MpEACTABIEHUS: O XHUMHUYECKOH COCTaBMIsIOLIEH
GCTCCTBGHHOHaquOﬁ KapTUHBI MHUpa, POJM XUMHHU B IMO3HAHHUU SIBJICHUN
OpUpPOAbl, B (OPMHPOBAHHHM MBIIJIEHUS M KYJIbTYpbl JUYHOCTH, €€
(YHKIIMOHATIBHOW TPAMOTHOCTH, HEOOXOAMMOMN /ISl pEIIeHUs PAKTHUECKUX
3a/1a4 U IKOJIIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3/IOPOBBIO U
MPUPOIHOM CPEJE;

- YMeTh cOOIOAaTh MpaBujia KOJOTUYECKH IEJeCO00Pa3HOr0 MOBEACHHS B
OBITY M TPYIOBOM NIEATEIBHOCTH B ILIENSAX COXPAHEHHUS CBOETO 37I0POBbS U
OKpY’Kalollled MPUPOJIHON Cpelibl; YYUTHIBATh OMNACHOCTh BO3JEHCTBUS HaA
JKHUBBIC OpraHU3MBbl ONPCACICHHBIX BCHICCTB, IMOHWMAA CMBICII IMOKAa3aTCIIAg
MpeAebHON JOMYCTUMON KOHLIEHTpAluU




JIeVICTBOBAaThH B
YpE3BBIYAHBIX
CUTYaILHUSIX

9KOJIOTMYECKOW HAIIPaBJIECHHOCTH;

- OBJIaJIeHUE HaBbIKaMH y4eOHO-
HCCIIEIOBATENBCKOM, IPOEKTHON U COMAIIBHOU
JESATEIbHOCTH;

K 1.1.
Opranu3oBbIBa
Th U
OCYILIECTBIISTh
9KCILTyaTalHIo
ANEKTPOYCTAHO
BOK
MIPOMBIIIIJICHHBI
X |
IpaxaaHCKUX
3JIaHUM;

- TOTOBHOCTD K CaMOpa3BUTHIO,
CaMOCTOSTEIILHOCTH U CaMOOIIPE/ICIICHHIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEIOBATENILCKOM, MPOEKTHOM M COLMAIbHOMN
NeATEeIIbHOCTH;

OBJaageHue YHHBEPCAJIbHBIMH
KOMMYHUKATHUBHBIMHU /IeHiCTBUSAAMM:

0) coBMeCTHas 1eATeJIbHOCTb:

- TMOHMMAaTh M HCIOJb30BATh IPEUMYIIECTBA
KOMaHJHOW U UHJIMBUyaIbHOU pabOTHI;

- MPUHUMATH 1M COBMECTHOHN JESTEIbHOCTH,
OpraHU30BBIBATh U KOOPJAMHHUPOBATH JICUCTBHS IO
€¢ JOCTIDKCHHMIO: COCTaBJIATh ILIAH JICHCTBHIA,
pacnpeenaTb poju ¢ y4eTOM MHEHUN YYaCTHUKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPJIMHUPOBAaTH W BBHINOJHATH paboOTy B
YCIIOBHSIX peanbHOTO, BUPTYAJIBHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBIATH TO3UTHUBHOE CTPATETUUYECKOE
MOBEJICHUE B PA3JIMYHBIX CUTYalUsIX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM
OBJaieHHe YHUBEPCATbHBIMH PeryJasiTUBHbIMH
JeHCTBUSIMM:

I') NpUHATHE ce0s M APYTUX JIOdeH:

- IPUHUMATh MOTHUBBI U apTyMEHTBI IPYTUX JTFOCH
MIPU aHAJIM3€ PE3YJIbTAaTOB JAEATEIbHOCTH;

- IpU3HABATh CBOE MPABO M MPABO JIPYTUX JIOACH
Ha OIINOKH;

- pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C
MO3UIIMH JIPYTOro YeJI0BEKa;

- yMeThb IUIAHUPOBaTh M  BBINOJHATh XUMHUYECKUM  SKCIEPUMEHT
(mpeBpallleHUsT OpPraHUYECKUX BEUIECTB NPU HArpeBaHUH, MOJy4yeHUE
STUJICHA M M3YYE€HHE €r0 CBOMICTB, KaU€CTBEHHbIC PEaKUUHU HA aJbJCTH]IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JieHaTypalusi OeJKOB IpH HarpeBaHUU,
[BETHBIC pEAKIMK OCIKOB, TPOBOJUTH pPEaKIHMH HWOHHOTO OOMEHa,
OTIpeCIIATh CPe/ly BOJHBIX PACTBOPOB, KAUECTBEHHbIE pEeaKlUU Ha cylbdat-,
KapOoOHaT- W  XJIOPUA-aHMOHBI, HA KAaTUOH AaMMOHMS;  peliaTh
JKCIICpUMEHTANIbHBIC 3afaun 1o TeMaM "Mertamisl" u "Hemeramnel") B
COOTBETCTBUHM C TPAaBHJIAMU TEXHUKH O€30MaCHOCTH MPH OOpamIeHUuu C
BELIECTBAMH U J1a0OpaTOPHBIM 000PYAOBAaHUEM; MPEICTABIATh PE3YIbTAThI
XUMHYECKOTO IKCIIEPUMEHTa B (DOpME 3aIMCH YPaBHEHUI COOTBETCTBYIONTUX
peakuuii 1 GopMyIUPOBATH BBIBOJBI HA OCHOBE 3THX PE3yJIbTaTOB

IIK 3.1.
Opranu3oBbiBa

- TOTOBHOCTbH K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTU U CaAMOOITPCACIICHUIO,

- YMETH IIaHUPOBATH n BBIITOJIHATH XUMHYECKHI
(HpeBpaH_[CHI/I}I OpTraHU4YCCKUX BCHICCTB IIPpU HAI'PCBAaHUH,

HKCIIEPUMEHT
MIOJIy4YEHUE




Th U -OBJIAJICHUC HaBBEIKAMH y4eOHO- | STUJIEHA U M3yYEHHUE €r0 CBOWCTB, KAYCCTBEHHBIC PEAKIIMU HA allbJETHIIBI,
MIPOU3BOIUTH HCCIIE0BATENIbCKOM, TMPOCKTHOM M COIMAIBHOW | KpaXMall, YKCYCHYI KHCJIOTY; JACHaTypanus OCJIKOB TpH HarpeBaHUU,
MOHTaX NeATEeIIbHOCTH; [BETHBIC pEAKIMK OCJIKOB, MPOBOJHWTH pEaKIHMH HWOHHOTO OOMEHa,
BO3AYWIHBIX U | OBJIageHune YHHBEPCAJIbHBIMH | ONPEJENIATh CPEAY BOJAHBIX PACTBOPOB, KaYECTBEHHbBIC PEAKIMH Ha CYlb(at-,
KaOeIbHBIX KOMMYHUKATHUBHBIMU /IeHiCTBUSAAMM: KapOoOHaT- W  XJOPUA-aHMOHBI, HA KAaTUOH AaMMOHMS;  peuaTh
JIMHUH C 0) coBMecTHAas JesATeJIbHOCTh: JKCIICpUMEHTANIbHBIC 3afaun 1o TeMaM "Mertamisl" u "Hemertamnel") B
COONIOZICHUEM | - TOHWMAaTh H HCIOJB30BaTh TMPEUMYINECTBA | COOTBETCTBUU C MPAaBWJIAMH TEXHHKH OE30MACHOCTH NpU OOpaIlCHHH C
TEXHOJIOTHYECK | KOMAaHJIHOW U WHIUBUyaIbHOW PabOTHI; BEILIECTBAMH M JIAOOPATOPHBIM 000PYIO0BAaHUEM; MPEIACTABIATh PE3YJIbTAThI
o - NPUHUMATH [T COBMECTHON JIEATEIBHOCTH, | XHMUYECKOTO SKCIIEpUMEHTa B (hOpMe 3alMCH YPAaBHEHUN COOTBETCTBYIOIINUX
MOCJIeIOBATEb | OPraHW30BBIBATh U KOOPAMHUPOBATH JACHCTBUS IO | peakiuii ¥ (OpMYITHPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YyJIbTaTOB
HOCTH; €€ JOCTIDKEHHIO: COCTaBJIATh ILIAH JICHCTBHIA,

pacmpeenaTb poju ¢ y4eTOM MHEHUN YYaCTHUKOB

00CYXKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

- KOOPJIMHUPOBAaTH W BBHIMOJHATH paboTy B

YCIIOBHSIX peanbHOTO, BUPTYAJIBHOTO u

KOMOWHHMPOBAHHOT'O B3aUMOJICHCTBUS;

- OCYIIECTBIISATb TO3WTHUBHOE CTPATETHYECKOE

MOBE/ICHUE B PA3IUYHBIX CUTYALUSX, MPOSBISATH

TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITMATHBHBIM

OBiajjeHne yHUBEpPCAIbHBIMH PeryisiTHBHbIMH

JeHCTBUSIMM:

I') NpUHATHE ce0 M APYTUX JIOJeH:

- IPUHUMATh MOTHUBBI U apTyMEHTBI JIPYTUX JTFOCH

IIPU aHAJIM3€ PE3yJIbTAaTOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO M MPABO JIPYTUX JIOICH

Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH MTOHUMATH MUD C

TIO3UIINH IPYTOTO YEJIOBEKa;
IIK 3.2. - TOTOBHOCTH K CaMOpAa3BUTHIO, | - YMETh IUIAHUPOBaTb M  BBINOJHATH XUMHUYECKHH  OKCIEPUMEHT
Opranu3oBbIBa | CaMOCTOSATEIBLHOCTH U CAaMOOIPEAEIICHHUIO; (mpeBpallieHuss OpPTaHUYECKUX BEIIECTB TPH HATPEBAaHUM, MOIy4YEHHUE
Th U -OBJIaJICHUE HaBBIKAMH y4eOHO- | ATHUJICHA M M3YYE€HHE €Tr0 CBOMCTB, KaUYECTBEHHBIC PEAKIIUM HA ajbJICTHIbI,
MIPOU3BOIUTH HCCIIeIOBATENILCKOM, MPOEKTHON W COIMANBHOHN | Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypalus OENKOB IpH HarpeBaHUU,
HaJaaKy u JeSATeIIbHOCTH; IIBETHBIC PEAKIMA OCJIKOB; TIPOBOAUTH PEAKIIMA HWOHHOTO OOMEHa,
HCIBITAHHUS OBJageHue YHUBEPCAJLHBIMH | OIPEICIATH CPEy BOJHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKLIMHU Ha Cyab(aT-,
YCTPOWCTB KOMMYHUKATUBHBIMU J1eHCTBUAMM: KapOOHaT- W  XJOPUA-aHWOHBI, HAa KAaTHOH AaMMOHHS;  pemiaTh

BO3YIIHBIX U

0) coBMecCTHAasl IeATeJIbHOCTb:

JKCIepUMEHTAIbHbIE 3afaun 1o TeMaM "Meramnbsl" u "Hemeramnel") B




Ka0eJIbHBIX
JIMHHI;

- TMOHMMAaThb M WHCIOJb30BATh IPEUMYIIECTBA
KOMAaH/IHOW ¥ MHIUBUIyaJIbHON PabOTHI;

- MPUHUMATH LIE€JIM COBMECTHOM JIESITEeIbHOCTH,
OpraHu30BbIBaTh U KOOPAUHUPOBATH JEHUCTBUS MO
€€ JOCTIDKEHHIO: COCTaBJIATh ILIAH JICHCTBHIA,
pacnpenenarTb pPojid ¢ y4eTOM MHEHH YYaCTHUKOB
00CYXKIaTh pe3yJIbTaThl COBMECTHOU PabOTHI;

-  KOOpJIWHUPOBATh W BBINOJHATH pPabOTy B
YCIIOBUSIX peanbHOro, BUPTYaJILHOTO u
KOMOWHHMPOBAHHOT'O B3aUMOJICHCTBUS;

- OCYIIECTBIISATb MO3UTHUBHOE CTPATETHYECKOE
[OBEJICHUE B PA3JIMYHBIX CUTYaLMSX, MPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITMATHBHBIM
OBJaieHHe YHUBEPCAJTbHBIMHU PeryJasiTUBHbIMH
JeHCTBUSIMM:

I') NPUHATHE Ce0s1 M APYTUX JIOAeH:

- IPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX JIOACH
IIPU aHAJIM3€ PE3yJIbTAaTOB AEATEIbHOCTH;

- IpU3HABATh CBOE MPABO M MPABO JIPYTUX JIOJEH
Ha OIIIHOKHU;

- pa3BUBATH CIIOCOOHOCTH MMOHUMATh MUP C
MO3UIIMH IPYTOro YeJI0BEKa;

COOTBETCTBUHM C IMpaBWJIAMH TEXHHUKH O€30MaCHOCTH TNpH OOpaIIEHUU C
BELIECTBAMH U J1a0OpaTOPHBIM 000PYAOBAHHEM; MPEICTABIATh PE3YJIbTAThI
XHUMHUYECKOT0 KCIIEPUMEHTA B (JOpPME 3aMMCH YPAaBHEHUI COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YyJIbTaTOB

K 3.3.
OpranuzoBbiBa
Th U
MIPOU3BOJIUTH
IKCILTyaTaIUIo
ANEKTPUUYECKUX
ceTei;

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEEIICHUIO;
-OBJIaJICHUE HaBbIKAMH yueOHo-
HCCIIEIOBATENIBCKOM, MPOEKTHOM M COLMAIBHOU
JIeSITEIILHOCTH;

Osaaaenue YHUBEPCAJIbHbIMHU
KOMMYHHKATHBHBIMU JAeHCTBUSIMM:

0) coBMeCTHAasl eI TeJIbHOCTb:

- TIOHMMAaThb W WCMOJb30BaTh MPEUMYIIECTBA
KOMaHJIHOW ¥ HHIMBUyaTbHOU paboTHI;

- TPUHUMATh WEIU COBMECTHON JAESATEIbHOCTH,
OpPraHu30BbIBaTh U KOOPAUHUPOBATH NEHUCTBUS IO
€¢ JIOCTIDKCHHMIO: COCTaBJIATh ILIAH JICHCTBHIA,
pacnpenensaTh pojid C yY4€TOM MHEHUN YYaCTHUKOB

- yMeThb IUIAaHUPOBaThb U  BBINOJHATH XMUMHUYECKHM  AKCIIEPUMEHT
(mpeBpaleHuss OpPraHWYECKMX BEUIECTB IPU HAarpeBaHUM, IOJIyYeHUE
STWJIEHA U U3yYEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEAKLMM Ha allbJeTU[bl,
KpaxMal, YKCYCHYIO KHCJOTY; JeHaTypauusi O€JIKOB MpH HarpeBaHuH,
LBETHbIE pEaKIUH OEJNKOB; MPOBOAMTH pEaKIMM HOHHOrOo oOOMeHa,
OTIpeIeNIATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha Cynbdar-,
KapOOHaT- M  XJOpPUA-aHUOHBI, HAa KaTMOH AaMMOHHA;  pellaTth
JKCIIEpUMEHTaNbHbIe 3amauu 1o TemMam "Meramnsl" u "Hemeramnsr") B
COOTBETCTBUM C TMpaBUJIAMU TEXHUKH O€30MacHOCTH MpH OOpalleHuu C
BEIIECTBAMH U JIaOOPaTOPHBIM 00OPYIOBAaHHEM; HPEACTABIATh PE3YIbTaThl
XUMHUYECKOI0 SKCIIEPUMEHTa B (DOpMeE 3aliCH YpaBHEHHH COOTBETCTBYIOIIMX
peakiuii 1 GopMyJIMpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB




00CYXKIaTh pe3yNbTaThl COBMECTHOU PabOTHI;

- KOOPJIMHUPOBAaTH U BBHINOJHATH paboOTy B
YCIIOBUSAX peaIbHOTO, BUPTYAIBHOTO u
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBISITh TMO3UTUBHOE CTPATETUYECKOE
MOBE/ICHUE B PA3JIUYHBIX CUTYALUSX, MPOSBISATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM
OBiajeHne yHUBEpPCAIbHBIMH PeryisiTHBHbIMH
AefCTBUAMU:

I') NPUHATHE ce0sl U APYTUX JIIOJeil:

- MPUHUMATh MOTHBBI 1 APTYMEHTBI IPYTHX JIOACH
[P aHAJIN3€ Pe3yIbTaTOB ACSITENbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO IPYTHX JFOICH
Ha OIIIHOKHU;

- pa3BHUBATh CITIOCOOHOCTH TOHUMATH MUD C
MIO3UIUU IPYTOT0 YEJIOBEKa,

[IK 3.4. B o0/1acTH 3K0/J10THYECKOT0 BOCITUTAHMS: - chopmupoBaTh MpEACTaBICHUS: O XUMHYECKOH  COCTaBISIOIICH
VYyacTtBoBaTh B | - C(HOPMUPOBAHHOCTH IKOJIOTUYECKOW KYIbTYPHI, | €CTECTBEHHOHAYYHOH KapTHHBI MUpPA, POJM XUMHUU B TO3HAHUU SIBICHHIM
MPOSKTHUPOBAH | IOHUMAHHUE BIHSHHUSA COLUATBHO-YKOHOMUYECKHX | MPUPOABI, B (HOPMUPOBAHMHM MBIIUICHHS W KYJIbTYphl JIMYHOCTH, €€
uu MPOLIECCOB  HA  COCTOSIHME  MNPUPOAHOW U | QYHKIMOHAIBLHOW IPaMOTHOCTH, HEOOXOIUMOM AJIsl PEUICHHs MPAKTUYECKIX
ANEKTPUYECKUX | COMAIBHON Cpefbl, OCO3HaHWE TJI00aIbHOIO | 33/1a4 M JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10pPOBbIO U
cereil. XapakTepa 3KOJIOrMYeCKHX Mpo0ieM; IIPUPOJHON Cpele;

- IUTAaHMPOBAHHE U OCYLIECTBIIEHHWE JEHUCTBUN B | - YMETh cCOONIOAATh MpaBuia 3KOJOTUYECKHU I€I€CO00pa3HOro MOBEACHUS B

OKpy>Kalollel cpele Ha OCHOBE 3HaHMA IeJiel | ObITy W TPYyIOBOM JAEATENBHOCTU B LIENSAX COXPAHEHHsI CBOETO 3]I0POBbs U

YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA; OKPY’KaIOIIEH INPUPOIHON CpPElbl; YYUTHIBATh ONACHOCTh BO3JCHCTBHS HA

aKTUBHOE HENpUATHE JCHCTBUN, NPUHOCSIIUX | )KUBBIE OPraHU3MBbI OINpPEAENICHHBIX BEIIECTB, MOHUMAs CMBICI IMOKa3aTems

BpEIl OKPYXaIOWIEH Cpeae; MpeIeabHON TONYCTUMON KOHIIEHTPALMU

- yYMEHHE NPOTHO3UPOBATH HEOIArONPUSATHbIE

JKOJIOTUYECKHE ITOCIEICTBUS IMPEAIPUHUMAEMBIX

JNEUCTBUMN, TPEAOTBPAIATh UX;

- pacimpeHue OIbITa NEATEIbHOCTH

9KOJIOTMUECKOH HANpPaBICHHOCTH;

- OBJIaJICHUE HABBIKAMH Y4eOHO-

HCCIIEI0BATENBCKON, IPOEKTHON U COLMAIIBHOU

JESATEIbHOCTH;
[IK 4 .4. B o6s1acTH 3K010IrM4YeCKOr0 BOCIIUTAHHUSA: - copMupoBaThb MpEACTaBIEHUS: O XHUMHUYECKOH  COCTaBIISIOLICH




O0OecneunBaTh
coOroienne
IPaBUII
TEXHUKH
0e30IMacHOCTH
pH
BBIIIOJHEHUH
3JIEKTPOMOHTA
JKHBIX U
HaJIaJJOYHBIX
pabor.

- ¢(hOpMUPOBAHHOCTH SKOJIOTUYECKON KYJIBTYPHI,
IIOHMMaHHUE BIUSHHS COLMAIbHO-3KOHOMUYECKHX
IIPOLIECCOB  HA  COCTOSIHME  IIPUPOJHOM H
COLMAIIBHOW  CpeZbl, OCO3HaHUE IJI00AIBHOTO
XapakTepa dKOJOTHIECKUX MPOOIIeM;

- IUIAHUPOBAaHME M OCYLIECTBJIEHHUE NCHCTBUH B
OKpYJKalollled Cpele Ha OCHOBE 3HAHUA LEJeH
YCTOMUYMBOrO pa3BUTHSI YEJIOBEUECTBA;

AKTMBHOE HENpUATHE JCHUCTBUN, IPUHOCSIINAX
BpEZ OKpYXKaIoUIel cpene;
- YMEHuE IPOrHO3MpOBaTh HEOJIArONpUATHBIE

9KOJIOTUYECKHE IOCIEICTBUS MPEIIPUHUMAEMBbIX
JNENCTBUMN, IPEAOTBPAILATD UX;

- pacimpeHue OIbITa
9KOJIOTMYECKON HAIIPaBICHHOCTH;
- OBJIaJICHUE HaBbIKaMH y4eOHO-
HCCJIEIOBATENILCKOW, POEKTHON U COLMATIbHOM
JeSATEIbHOCTH;

ACATCIIBHOCTH

€CTECTBEHHOHAy4YHOU KapTUHBI MHpA, POJM XUMHUU B IIO3HAHUU SIBIICHUU
OpUpoAbl, B (OPMHPOBAHHM MBIIICHUS M KYJIbTYPbl JIMYHOCTH, €€
(YHKIMOHATIBHON TPaMOTHOCTH, HEOOXOAUMOM ISl PeIICHHUS] TPAKTUYECKUX
3a/la4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOUICHMSI K CBOEMY 3/I0POBBIO U
MIPUPOIHOM CPEJE;

- YMeTh cOOI0JaTh MpaBUiia SKOJOTUYECKU IEIeCO00pPa3HOro MOBEACHUS B
OBITY U TPYAOBOH JEATETHLHOCTH B IEISIX COXPAHEHHS CBOETO 3JI0OPOBBS U
OKpYKarollled MPHUPOJHOI cpeibl; YYUTHIBAaTh OMNACHOCTh BO3ICHCTBHS Ha
JKUBBIC OpraHU3Mbl OINPCACICHHLIX BCHICCTB, ITOHHWMAA CMBICI IMOKA3aTCIIA
MpeiebHON JOMYCTUMOMN KOHIIEHTPAIUH




2. CTPYKTYPA U COJIEP)KAHUE OBIIIEOBPA3OBATEJIbHOM JUCIATIIIMHBI

«XHUMUS»

2.1. O0beM QUCHUILIMHBI ¥ BUAbI YUeOHOI padoThI

Buj yueOHoit padoThl

O0BeM B yacax

O0bem o0pa3oBaTeIbHOM NPOrPaMMBbI JHCHUIINHBI 72
B T.4.

OcHoBHoOE coiepKaHue 64
BT. U..

TEOPETHYECKOE 00yUeHre 30
IIPAKTUYECKUE 3aHATUS 24
1abopaTOpPHBIE 3aHITHUS 10
IIpodeccnoHanbHO-0PUEHTHPOBAHHOE CO/lep:kaHMe (coep:KaHne 6
NMPHUHKJIAJTHOT0 MOIYJIsSA)

BT. 4..

TEOPETHUECKOE 00yUueHre 2
IIPAKTUYECKUE 3aHATUS 4
IIpome:xyTouHas aTTecTauus (3a4eT) 2




2.2. TemaTnyeckuii mjiaH u coaepikaHue NUCHUIIJIUHDBI

HaumenoBanmue Coaep:kanue y4eGHOro MaTepuaia (0CHOBHOE H MPO(ecCHOHATLHO-OPHEHTHPOBAHHOE), ObLen 99coB dopmMupyemMble
Pa3iesioB H TeM J1a00paTOPHbBIE U MPAKTHYECKHE 3AHATHS, IPUKJIATHONH MOIYJIb KOMIIETEHIHH
1 2 3 4

OcHoOBHOE coJepKaHue 64
Pa3znea 1. OcHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1. OcHoOBHOe co/iep:KaHue 4 OK 01
Crpoenne atoMoB | Teoperuueckoe o0ydeHune 2
XAMUHCCKUX CoBpemenHass MoOJ€eb CTpoeHHs aToma. CHUMBOJMYECKHM S3BIK XUMHH. XHMHYECKHH OJIEMEHT.
SJICMCHTOB 1 OnektpoHHas KoHpuUrypanus aroma. Kimaccupukamus XUMHUECKHX 3JEMEHTOB (S-, p-, d-3JeMeHTHI).
fipupoaa BasmeHTHbIC ~ SJIEKTPOHBI.  BasieHTHOCTh.  DIEKTPOHHAsT ~ MPUPOJA  XMMHYCCKOW  CBSI3ML. 2
XAMAHCCKON DeKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOW CBsS3M (KOBAJCHTHAs, HWOHHAs, MeTaIMYecKas,
CBA3N BOJIOPOJIHAs) ¥ CIIOCOOBI €€ 00pa3oBaHUsI

IIpakTHYeckne 3aHATHA 2

Pemienne 3amaHuii Ha UMCHIOJAB30BAaHHE XUMHYECKOM CHMBOJMKM M HAa3BaHWM COCJWHEHUN IO

HOMEHKJIATYpE MEXIYHAPOIHOIO COK3a TEOPETHYECKONM W MPHUKIAIHOM XUMHH W TPUBHAIBHBIX

Ha3BaHWH Ul COCTABJIEHHUS XUMHYECKHX (DOPMYJI IBYXATOMHBIX COEIMHEHUH (OKCHIOB, CYJIb(PHIOB,

THIPHUJIOB | T.I1.) M IPYTUX HEOPTraHUYECKUX COETUHEHHI OTIETbHBIX KIIaCCOB. 2

[IpakTuyecKue 3aanus Ha YCTAHOBIECHUE CBSI3HM MEXKIY CTPOCHHEM aTOMOB XUMHYECKHX DJIEMEHTOB U

HEPHOIMYECKAM U3MEHEHHUEM CBOWCTB XUMHYECKHMX DJIEMEHTOB M MX COEJAWHEHHUH B COOTBETCTBHH C

nosjokeHueM [leprnoinueckoil CUCTEMBI.
Tema 1.2. OcHoBHOe coJep:kaHue 2 OK 01
Ilepronnuecknii | [pakTHYecKne 3aHATHS 2 OK 02
3aKOH ¥ TaOnuia [Meproauueckas cuicTeMa XMMUUECKHX diieMeHToB J[. M. Menneneesa. @uU3nueckuii CMBICIT
JA.1. Menneneesa [Tepuoauueckoro 3akona J[.M. Menzeneea. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX

3JIEMEHTOB, 00Pa3yeMbIX MMH IIPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBHHM C MOJIOKEHUEM

XMMHYECKOT0 dj1eMenTa B [leproandeckoii cucteMe. MUPOBO33pEHUECKOE U HAYUHOE 3HAUCHHUE

[lepuonnueckoro 3akona /.M. Menneneesa. [Iporunoss .M. MenaeneeBa. OTKpbITHE HOBBIX 2

XUMHUYCCKUX 3JICMCHTOB.

Pemienne IMMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUICCKUX 3aJaHuil Ha XapaKTCPU3alIui0 XUMHUYCCKHUX
3JeMEHTOB «MeTamnueckue / HeMeTaIMUeCKIe CBOﬁCTBa, QJICKTPOOTPHULIATCIBbHOCTE XUMHYCCKUX
9JICMCHTOB B COOTBCTCTBHUHU C UX JJICKTPOHHBLIM CTPOCHUCM H ITOJIOKCHUCM B HepHOHquCKOﬁ CUCTEMC




XUMHYECKHX 31eMeHToB .M. MeHaeneeBay

Pa3nea 2. XumMnueckne peakuumn 10
Tema 2.1. Tumsr OcHoBHOe coJep:kaHue 4 OK 01
XUMHUYECKUX Teopernueckoe o0yueHue 2
peakuui Knaccugukarus 1 THIIBI XUMHUECKUX PEAKIU C yUacTHEM HeopraHmdeckux BemiecTB. CocTaBiieHUe

YpaBHEHMH peakluii COeAMHEHMs], PA3JI0KEHHs, 3aMellleH s, OOMEeHa, B T.4. peaKkI1ii TOpeHus,

OKHCJIEHUS-BOCCTAHOBJICHMUS.

VYpaBHeHUs OKkHUCIEHUS-BoccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENbD. 2

CocraBieHue 1 ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIMi METOAOM 3JIEKTPOHHOTO

Oananca. OKMCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUK B IPUPOJIE, IPOU3BOACTBEHHBIX IIpoLIEccax U

KHU3HEIeATEIbHOCTH OPraHU3MOB

IIpakTH4eckue 3aHATHSA 2

KonuuecTBeHHble OTHOLIEHUS B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBI B XMUMUHU U PacyeThl 1O

YPaBHEHMSIM XMUMMUYECKMX peakuuid. Mosib Kak eJuHMIa KOoJIM4ecTBa BellecTBa. MosipHas Macca.

3aKOHBI COXpaHEHUsl Macchl M 3Hepruu. 3akoH ABoraapo. MousgpHblii 00beM razoB. OTHOCHUTENbHAS 2

IUIOTHOCTb ra3oB. Pacdersl Mo ypaBHEHUSAM XMMHYECKHUX PEaKLUil C MCIOIb30BaHUEM Macchl, 0ObeMa

(HOpMaJIbHBIE YCIIOBUS) ra30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
DNEKTPOIUTUICCKA | TeopeTHuecKoe 0GyueH e 2 OK 04
1 AUCCOIMALMA U Teopys 31eKTPONMTHYECKON ucconauu. VOHbI. DIEKTPOIUTHI, HENEKTPOIUTHI. Peakiun HOHHOTO
MOHHbIH 0OMEH obmena. CocTaBiieHHE peakiuii MOHHOTO OOMEHa MyTeM COCTABJICHUS WX TIONHBIX U COKPAIICHHBIX 2

VOHHBIX yYpaBHEHUN. KHCIOTHO-OCHOBHBIE peakliii. 3aJaHus Ha COCTABJIEHNE NOHHBIX PEAKIMI

JlabopaTopHbie 3aHATHS 2

JlaboparopHas padoTa “TUNbl XUMHUYECKUX PEAKIIUNA.

HccnenoBanue THUMOB (110 COCTaBY U KOJIMYECTBY UCXOHBIX U 00pa3ylOIIUXCcs BEIIECTB) U MPU3HAKOB )

XUMHUYECKHX peakuuil. [IpoBenenune peakunii HOHHOrO 0OMeHa, ONPEEICHUE CPEIbl BOAHBIX

pacTBOpOB. 3a/laHNsl HA COCTaBJICHUE NOHHBIX pEaKLIU
KouTtpoabHasn

CtpoeHue BellecTBa U XUMUYECKHE PEAKIINU 2
pab6ora 1
Pasznen 3. CTpoeHue U CBOIiCTBA HEOPTAHUYECKHUX BelleCTB 16
Tema 3.1. OcHoBHOe coaep:kaHue 4 OK 01
Knaccudukanus, | Teoperuueckoe o0yqenue 2




HOMEHKJIaTypa u

[Tpenmer Heopranuueckoil xumuu. Kinaccudukanus HeopraHnueckux BemecTs. [IpocTsie u ciokHbIe

OK 02

CTPOCHHUC BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHIBI, KUCIIOTHI, COJIN). B3anMocBs3b IIK 3.1
HEOPraHWYECKUX |HEOPraHMYECKUX BEIIECTB. ArperaTHble COCTOSIHUS BemlecTBa. Kpucrammmueckue u aMmopdHbie IIK 3.2
BELICCTB BEIIeCTBA. THUMBI KPUCTALIMUECKUX PELIETOK (AaTOMHAs!, MOJIEKYJIIpHAs, HOHHAs!, MEeTaJUIMYeCKast). IK'3.3

3aBUCUMOCTh (PU3UUECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIeTKU. 3aBUCMOCTb I1IK 3.4

XUMHUYECKON aKTUBHOCTH BELIECTB OT BUAA XUMUYECKON CBA3M U TUIA KPUCTAJUINYECKOMN PEIIETKH.

[TpryrHBI MHOTOOOpa3Nsl BEIIECTB

IIpakTH4ecKkue 3aHATHSA

HoMmeHkiaTypa HeopraHM4ecKHiX BEILECTB: Ha3BaHUE BEILIECTBA UCXOs U3 UX XUMUYECKOH (POpMYJIbI

WIN COCTaBJIEHUE XMMHUYECKON (POPMYIIBI UCXOS U3 HA3BaHUS BEIIECTBA [0 MEXKIYHAPOIHON

(MIOITAK) miu TpuBHaIbHOM HOMEHKJIATYpE.

Pemenne mpakTHUecKuMX 3alaHUM MO KJIACCH(HUKAIMHM, HOMEHKJIATYpe M XUMHUYECKUM (QopmyliaMm

HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIAcCOB (YrapHbIM TIa3, YIVIEKMCIBIA Ta3, aMMHaK, raiieHas

U3BECTh, HETAIICHAs! U3BECTh, MUTHEBAS COJIA M JIPYTHX): HA3BIBATh M COCTABIATH (HOPMYITBI XUMHUYECKHX

BELIECTB, ONPEAEIATh IPUHAJIEKHOCTD K KJIacCy.

HcTounnku XxumMudeckoi naopmarmu (CpecTB MacCOBOM HHOpMAIINH, CeTh IHTepHET U npyTue).

ITouck nHpopManny o Ha3BaHUSAM, HJIEHTU(UKATOpaM, CTPYKTYPHBIM hopMysiam
Tema 3.2. ®usuko-| OcHOBHOe coep:KaHuUe OK 01
XUMHYECKHE Teopernueckoe o0yuenue OK 02
CBOHCTBA Mertannel. OOmue ¢usznyeckue M XMMHYECKHe CBoMcTBa MeTamaoB. CrocoObl moiyyeHHs. 3HaueHue 1K 3.1
HCOPraHWYCCKUX  |pveTayIoOB M HEMETAIOB B TMPHPOJAC M IKU3HEICATEIILHOCTH 4YeJOBeKa M OpraHu3MoB. Kopposwus 1K 3.2
BEIICCTB METAaJUIOB: BUJIbl KOPPO3HH, CIIOCOOBI 3aIIUTHI METAIIIOB OT KOPPO3UH HE 3431

IIK 3.

Hemeranmnel. OOmme ¢usudeckue M XHWMHUYECKHE CBOMCTBA HEMETA/UIOB. |WIHMYHBIE CBONCTBA
HemetaioB [V— VII rpynn. Knaccudukanus u HomeHkiaTypa coeluHeHUI HemeTamioB. KpyroBopoTsl
OMOreHHBIX 2JIEMEHTOB B IPUPOJIE

XHUMHUYEeCKHE CBOMCTBA OCHOBHBIX KIIAaCCOB HCOPTaHNYCCKUX BCIICCTB (OKCI/I]:[OB, TUAPOKCUIAO0B, KUCIIOT,
coliel u I[p) 3aKOHOMepHOCTI/I B UI3BMEHEHHH CBOMCTB IMPOCTBIX BEHIECTB, BOAOPOAHBIX COGI[I/IHGHI/II\/’I,
BBICHINMX OKCHUI0B U THAPOKCHUIOB

IMpakTnyeckue 3aHATHS

CocraBieHHE YpaBHEHMM XMMMUYECKHX PEAKIUI C y4acTHEM IPOCTBIX M CIIOKHBIX HEOPTaHUYECKUX
BEIIECTB: META/ZIOB U HEMETAJJIOB; OKCHJIOB META/UIOB, HEMETAUIOB M aM(OTEPHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBAaHMH W aM(OTEPHBIX T'MJIPOKCUIOB; HEOPraHUYECKUX COJIEH,
XapaKTEepPU3YIOIUX UX CBOKCTBA.

Pemienne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOMCTBA, COCTAB, NOIYYEHUE U
0e30MacHoe HCIOJIb30BAaHWE BAXKHEHIIMX HEOPraHMYEeCKHX BEIIeCTB B OBITY M MPaKTHYECKOU




ACATCIIBHOCTH 4YCJIIOBCKA

Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
Unenrndukanms JlaboparopHble 3aHATHSA 2 OK 02
HEOPraHM4eCKuX | JlagopaTopHas padora «MaeHTuhUKaIKsS HEOPraHMYSCKUX BEIICCTBY. OK 04
BCIICCTB Pemienne sKkcnepuMEHTAIBHBIX 3a4a4 MO XHUMHYECKMM CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO

Pacro3HaBAHUIO U MOJIYYEHHUIO COEIMHEHUI METAIJIOB U HEMETAILIOB. >

WnenTudukanyss HEOPraHUYECKUX BEUIECTB C HCIIOJIB30BAaHHEM HUX (DU3MKO-XMMUYECKUX CBOMCTB,

XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cynbdar-, kapOOHAT- U XJIOPHJI-

AQHUOHBI, HA KATHOH AMMOHUS
KourpoabHnasn N

CBoiicTBa HEOPraHUYECKUX BELIECTB 2
pabora 2
Pasnean 4. CTpoeHue M CBOIICTBAa OPraHMYECKHUX BeleCTB 24
Tema 4.1. OcHoBHOe coJep:kaHue 4 OK 01
Knaccupukanus, | Teoperuueckoe oGydenne 2 IIK 4.4
CTpOCHHE 1 IlosiBeHne M pa3BUTHE OPTAHUYECKOW XUMHUHU Kak Hayku. [Ipenmer oprannueckor xumun. Mecto u
HOMEHKJIaTypa 3HAaUYE€HHUE OPraHUYECKOW XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
OpPraHUYECKUX XVMMHYECKOE CTPOEHHE KakK MOPSIOK COECIMHEHHS aTOMOB B MOJIEKYJI€ COIJIaCHO MX BaJICHTHOCTH.
BEILIECTB OcHOBHBIE NTOJIOKEHUSI TEOPUM XMMHUECKOTO CTPOEHUsI OpraHmdeckux coeauHeHunii A.M. byrtneposa.

VYriepoaHblii CKeNeT OpPraHWYecKOM MOJEKyJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHWMHUYECKOTO

CTpOEHMS MOJIEKYJ. MI30Mepus U U30MepHI. 2

[TonssTue o QynkunoHanbHoM rpynne. Panukan. IlpuHuunel KiaccMQUKalMUu  OpPraHUYECKUX

coequHeHUN. MexnyHapoaHas HOMEHKJIAaTypa W IPHUHLUIBl HOMEHKJIATYPbl  OPraHUYECKUX

coenuHeHuit. [lonstre 00 a3zoTcoaepX alMX COCAMHEHUSX, OWOJIOTHYECKM AaKTHUBHBIX BEIIECTBAX

(yriaeBogax, kupax, Oenkax M Jip.), BBICOKOMOJIEKYJSIPHBIX COEIUMHEHHAX (MOHOMEp, MOJIUMeEp,

CTPYKTYpPHOE 3BEHO)

IIpakTHYeckue 3aHATHA 2

Homenknartypa opraHMYecKMX COEIMHEHMH OTAEIbHBIX KJIACCOB (HACBILIICHHBIC, HEHACHIIIEHHBbIE WU

apoMaTHYECKHE YTJIEeBOJOPOAbI, CIIUPTHI, (PEHOINBI, alnbJErHabl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U Jp.)

CocraBieHre TOJHBIX M COKpAIEHHBIX CTPYKTYPHBIX (DOPMYS OpPraHMYECKUX BELIECTB OTICIIBHBIX )

KJIACCOB, WCIOJB3ySd WX Ha3BaHUS 10 CHCTEMATHYECKOW M TPHBHAIBHONH HOMEHKIIAType (ITHIICH,
alleTWIeH, TIHLEpUH, (eHomn, (GopManbIeruja, YKCycHas KHCIOoTa, TNMUIUH). Pacdersl mpocreiiieit
(dbopMyIbl OpraHu4ecKOl MOJIEKYJIbI, HCXO0/IA U3 AJIEMEHTHOT0 cocTana (B %)




Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHOBHOe coep:KkaHue

12

TeopeTuyeckoe o0yueHue

OU3UKO-XMMUYECKHE CBOMCTBA OPTraHUYECKUX COCIMHEHUH OTIENBHBIX KIJIACCOB (OCOOEHHOCTH
KJaccu(puKaluy 1 HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMYECKUH psia U oO1ast popmyiia; n3oMepus;
¢u3nUecKkre CBOMCTBA; XUMHUYECKHE CBOICTBA; CIOCOOBI NOJTYUYEHHUs):

— TpeleibHbIe YIIEBOAOPOAbI (aJIKaHbl U IUKIOAIKaHbl). ['OpeHre MeTaHa Kak OJIMH M3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBILIUIEHHOCTH U ObITY. CBOMCTBA NPUPOIHBIX YIIEBOJOPOJIOB, HAX0XK/ICHUE B
pUPOJIE U MPUMEHEHHUE AJIKAaHOB;

— HempelenbHble (QJIKEeHbI, AJKUHbl U alKaJUeHbl) M apOMaTUYECKUE YIIeBOJOponbl. [opeHue
alleTUJICHA KaK HICTOYHUK BBICOKOTEMIIEPATYPHOT'O IJIAMEHU ISl CBAPKHU U PE3KU METAJIJIOB

— KHUCJIOpOACOepkKallue cCOeAUHEeHUs! (CITUPTHI M (DeHOIIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, aTbAETH/IbI
U KETOHBI, >XHUPbI, yrieBojsl). [IpakTHdyeckoe NPUMEHEHHE HTWICHIJIUKOJSA, [IHIepUHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, aneTaibAeTHAa, YKCYCHOM KHUCIOThl. MpUla Kak COJNU  BBICIIUX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOHCTBA MbLJIa

— a30TcoJepXKallie COECOUHEHUs (aMUHBI M AaMHUHOKUCIOTHI, Oenku). BblcOkoMoOeKyssipHble
COEIMHEHUS (CUHTETUYECKHE U OMOJIOTMYECKU-aKTUBHbIE). MoHOMEp, moIuMeEp, CTPYKTYPHOE 3BEHO.
[Tonumepu3aryst STUIEHa Kak OCHOBHOE HallpaBJIEHUE €r0 MCII0JIb30BaHMs.

I'eHeTnyeckas CBsi3b MEXAY KJacCaMHM OpraHU4YECKUX COETMHEHUIN

IIpakTH4yeckue 3aHATHS

CBolicTBa OpraHMYeCKHX COEAMHEHHUH OTAEIbHBIX KJIAcCOB (TpUBHANbHAs U MEXKIyHapOIHas
HOMEHKJIaTypa, XUMHUECKHE CBOICTBA, CIIOCOOB! MOJIYUYEHNUs): NMpeeibHble (AIKAHbI U IUKIOAIKAHBI),
HenpeeNnbHble (aJKEHbI, aJKUHBI U aJIKaJIu€Hbl) 1 apOMATUYECKUE YTIJIEBOAOPObl, COUPTHI U (HEHOJIBI,
KapOOHOBbIE  KHMCIOTBI U 3QUpPbI, adbAETHJbl U  KETOHbl, AaMHMHbI M  aMHUHOKHCIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIUHEHMs. 3aJaHusl Ha COCTaBJICHHE YpPaBHEHUN XMMHUYECKUX PpEeaKIHi c
y4acTHEM OPTaHUYECKUX BEIIECTB HA OCHOBAHUM UX COCTaBa U CTPOEHUs

CocraBneHue cxeM peakuuid (B TOM 4YHCIE€ MO MPEAJOKEHHBIM IEMOYKaM IpeBpalleHuil),
XapaKTepU3YIOIUX XMMUYECKHE CBONMCTBA OPraHUYECKHX COEIMHEHHUH OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TIOJIyYCHHMs] M Ha3BaHUE OPraHUYECKHX COCIMHEHMM 110 TPUBHAIBHOW WM MEXKIyHAPOIHOU
CHUCTEMAaTUYECKON HOMEHKIIATYpE.
Pemenne npakTUKO-OPHUEHTHUPOBAHHBIX TEOPETHMYECKUX 3aJaHMMl Ha CBOMCTBA OPraHUYECKHX
COCIMHEHUH OTJENIbHBIX KIIACCOB

JlabopaTopnasi paGora

JlaGopatopHas pabota “IIpeBpalieHust OpraHMYECKUX BEIIECTB MPU HarpeBaHUH'".
[Tomy4yenue 3TUIEHA U U3YYEHHE €r0 CBOMCTB. MoennpoBaHue MOJIEKYJI U XUMUYECKHUX MPEBPALICHUN

OK 01
OK 02
OK 04

IIK 1.1
K 3.1
I1IK 3.2
[IK 3.3
[IK 3.4

[IK 4.4




Ha OpUMECPE 3TaHa, OTUJICHA, alICTUIJICHA U IP.

Tema 4.3. OcHOBHOe co/iep:KaHue OK 01
Wnentndukauns | Teopernyeckoe obyueHne OK 02
OpraHMICCKuX buooprannueckue coenunenus. I[Ipumenenue u Ouonoruyeckas posb yriaeBoaoB. OxucieHue OK 04
BCILIECTB, X YIJIEBOAOB — HCTOYHUK SHEPrHUM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHCIIOT. I1K.4.4
SHAHCHUC 1 [IpeBpamienust OenkoB mnuu B opraHu3Mme. buonormueckue ¢yHkuuu OenkoB. buonormueckue
IPUMCHCHHC B ¢dyHKIMY XUpOB. PO oprannyeckoil XuMuM B pelieHny npo0ieM NUIEeBOoi 6e30MacHOCTH
ObITOBOJ M .| Ponb opranmdeckoil XMMUU B pEIIEHUU NPOOJIeM SHEPreTHUeckod Oe30macHOCTH, B Pa3BUTUU
TPOMSBOACTBCHHON /o 1L, cO31aHMM HOBBIX MaTepraIoB, HOBBIX HCTOYHUKOB YHEPTHH (aJIbTEPHATUBHBIC UCTOYHUKHI
JCATCILHOCTH sHepruu). OnacHOCTh BO3ACHMCTBHUS Ha JKHUBBIE OPraHU3MblI OPraHUYECKHX BEUIECTB OTAEIbHBIX
HesoBeka KJIacCOB (yIJI€BOJOPO/bI, CIUPTHI, (PEHOJBI, XJIOPOPraHUUECKUE IPOU3BOJHBIC, AbACTUIBI U [p.),

CMBICT MOKa3aTels NpeIebHO JOMYCTUMOM KOHIIEHTPAINH

JlaboparopHble 3aHATHUS

JlaboparopHas pabdoTta: “MneHTuduUKaNNs OPraHHYECKUX COSAMHCHUN OT/ICIBHBIX KJIACCOB™

Wnentudukanus opraHMuECKUX COCIMHEHUN OT/IENbHBIX KIACCOB (Ha MpUMEpPE albJeruI0B, Kpaxmara,

YKCYCHOH KHCIIOTBI, O€JIKOB W T.I.) C HCIOJb30BaHUEM WX (U3UKO-XUMHYECKHX CBOUCTB U

XapaKTepHBIX KauyeCTBEHHBIX peakuuii. [leHarypauus Oenka mpu HarpeBaHuu. L[BeTHble peakiuu

0enkoB. BO3HUMKHOBEHME AHATUTHUYECKOIO CHTHajda C TOYKM 3PEHHUS] XUMHUYECKHX IIPOLECCOB IPHU

MPOTEKaHWU Ka4YeCTBEHHON PEaKIINH, MO3BOJISIIOIIEH HACHTU(PUIIMPOBATH MPEATIOKEHHBIE OPTaHUYECKHE

BEIIECTBA
Kourpoabnas CTpyKTypa U CBOICTBA OPraHUYECKUX BEIECTB
pabora 3 PYKTYP P H
Paspea S. Kunernyeckue U TepMOANHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUS XMMHYECKHUX PeaKIuii
Ckopoctb OcHoBHoOe coaepKkaHue OK 01
XUMHYECKUX OK 02
peakuui. I[IK' 1.1
XUMHUYECKOE K 3.1
paBHOBECHE [IK 3.2

[IK 3.3

Teopernueckoe o0yueHue




CKOpOCTh peakIfy, €€ 3aBUCHUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MPHPOIBI PEArHpyIOIUX BELIECTB, [IK 3.4
KOHLEHTPALlUU pearupyromux BeUIECTB, TEMIEpaTypbl M IUIOLIAJAM PEAaKLUHOHHOW IOBEPXHOCTH.
TemoBbie 3¢ (HEKThl XUMUYECKUX peakluuil. DK30- U SHIOTEPMHUUECKHE, PEaKIIH. ’ IIK 4.4
OOpatumocTh peakuuil. XMMHYECKOE DPABHOBECHE M €ro CMEIIEHHWE I0J ACHCTBHEM pa3IMYHbIX
(bakTOpoB (KOHIEHTPALIMS PEareHTOB UM MPOIYKTOB PeaKIMH, IaBlieHUE, TeMrepaTypa) A CO3aHus
ONTUMAJIBHBIX YCIOBUN IPOTEKaHUs XUMHUECKUX npoueccoB. [Ipunnun Jle HlaTtense
IIpakTHYeckHe 3aHATHA 2 OK 01
OK 02
Pemienne npakTHKO-OPUEHTUPOBAHHBIX 33aJaHUN Ha aHaATU3 (PAKTOPOB, BIHMAIOLUIMX HAa W3MEHEHHE K 1.1
CKOPOCTH XMMHYECKON pEeakiuu, B T.4. C MO3UIMHA IKOJIOTUYECKHU 11€TIECO00PA3HOTO MOBEACHUS B OBITY [IK 3.1
Y TPYIOBOM JI€SITENBHOCTHU B LIEJISIX COXPAHEHHS CBOETO 3/I0POBbS U OKPYKAOUIEH TPUPOAHOMN CPEIbI. ’ K 3.2
Pemenne npakTUKO-OPHUEHTHUPOBAHHBIX 3aJaHUil Ha mnpuMmeHeHwe npuHuuna Jle-lllarense pd K 3.3
HAXOXJICHUS HaNpaBICHUS CMEUICHUS pPaBHOBECHS XHUMHUYECKOW peaknuu ¥ aHaiuu3 (PaKTopos, [IK 3.4
BIIMSIOIIMX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS
[IK 4.4
Paznea 6. PacTBopsI 4
Tema 6.1. OcHOBHOe coiep:KaHue 2 OK 01
IlonsTre o TeopeTnueckoe odydenne 2 OK 02
pactsopax PacTBopeHne Kak (DM3HMKO-XHMHUYECKMH mpouecc. PactBopbl. CrocoObl IPUTOTOBIEHHS PAaCTBOPOB. OK 07
PacTtBopuMocTs. MaccoBass 101  pacTBOpeHHOro BemiectBa. (CMBICT TOKas3aTessd IPEAEIbHO K 1.1
JIOTTYCTUMOM KOHIIEHTPAIIMU U €r0 UCIIOIh30BaHUE B OIIEHKE SKOJIOTHUYECKOM 0€30MacHOCTH. K 3.1
[TpaBuna sKOIOTMYECKH I€1eCO00Pa3HOro MOBEJACHUS B OBITY U TPYJOBOH JEATENBHOCTH B LEIAX ’ [IK 3.2
COXPAHEHHsI CBOETO 3/I0POBbSl M OKPYXKAOIIEW MPUPOJHON CpEbl; ONMACHOCTh BO3/IEUCTBUS HA JKUBBIC K 3.3
OpraHU3Mbl ONPEJEIICHHBIX BELIECTB. K 3.4
Pemenune npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/laHUi Ha PacTBOPBI, UCIIOJIb3yeMbI€ B OBITOBOM U
IIPOU3BOJICTBEHHON JIESATEIILHOCTH YEJIOBEKA 11K 4.4
Tema 6.2. OCHOBHOE COIep/KAHUE 2 OK 01
Hccnenosanue JIaGopaTopHele 3aHATHS 2 OK 02
CBOHCTB PaCTBOPOB [ JTaGopatopHast pa6ota «[IpHrOTOBNEHHE PACTBOPOBY. OK 04
[TpuroroBneHne pacTBOPOB 33aHHON (MAacCOBOM, %) KOHIIEHTpALUH (C MPAKTUKO-OPHUEHTUPOBAHHBIMU >
BOIPOCaMH) U OTIpe/ieNIeHUe Cpeibl BOJHBIX PACTBOPOB.
Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB
IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJeP:KaHUE (COoAepKaHUe TPUKJIATHOT0 MOIYJIs1)
Pa3nen 7. Xumusi B ObITY H IPOM3BOACTBEHHOI IeATETLHOCTH YeJ0BeKa 6 OK 01




Xumus B ObITY U [OQcHOBHOE coJep:KaHue 6 OK 02
TpOM3BOCTBCHHOM Teoperuueckoe 00yueHue 2 OK 04
ACHTCIHOCTH Hogeiimne qocTrkeHUsT XUMHUUECKON HAyKH U XMMHUYECKON TeXHOJIOruH. Poins xuMuu B obecrieueHun OK 07
4esloBeKa
HKOJIOTHYECKOM, YHEPTETHUECKON U MUIEBOM 0€301MacHOCTH, pa3BUTHH MeaAULMHBIL. [IpaBuia moucka u 7 IK 1.1
aHaJIM3a XUMHYECKOM HHQOpMAIMM U3 PA3IUYHBIX HCTOYHUKOB (HaydyHas U YyueOHO-Hay4yHas 1K 3.1
JIMTEpATypa, CPEACTBA MACCOBON HHMOPMaInK, ceTh HTEpHET) IK 3.2
IIpakTHYeckue 3aHATHSA IK 3.3
[Tonick u aHaNM3 KEeMCOB O NMPUMEHEHHWU XHMMHUYECKHMX BEUIECTB M TEXHOJIOTMHA C ydyeToM Oynyiien IK 3.4
npoeCCHOHATBHON  JEATENILHOCTH 10  TeMaM:  Ba)KHEHIIME  CTPOUTENbHBIE  MaTepHalbl, 1K 4.4
KOHCTPYKIIMOHHBIE ~MaTepHalibl, KpacKd, CTEKJIO, KepaMuKa, MaTepuajibl s DJIEKTPOHUKH, 4
HaHOMAaTepHalibl, TEKCTWJIbHbIE BOJIOKHA, WCTOYHUKU DSHEPIUH, OPraHMYECKHME U MUHEPAJIbHBIC
ynoOpeHus, JIeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHSL.
3ammra: [lpeacraBieHne pe3ynbTaToB penIeHus KeHcoB B opMe MUHU-JIOKIIAJA C Mpe3eHTauel
IIpome:xxyTouHasi arrecTanus mo gucuumimue (AudgdepeHuMPOBAHHBIN 3a4eT) 2
Bcero 72




3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBIIIEOBPA30BATEJILHOI
JTUCHUIINHbBI

3.1. TpeOoBaHMsA K MMHUMAJIBHOMY MaTEePHAJbHO-TEXHMYECKOMY 00ecnedeHHI0
Jns peanuzanuu mporpamMmbl JUCHUIUIMHBL JIOJDKHBI OBITH MPEAYCMOTPEHBI CIEIYIOIINe
CIelMaIbHbIE TIOMEIICHUS: YICOHBI KAOMHET XUMUU W/ M Y4eOHON XMMHYECKOU J1TaO0opaTOpUH.

Oo6opynoBanue y4eOHOro KaduHera (HArJsIAHbIE MOCOOMsI): HAOOPHI MIAPOCTEPIKHEBBIX
MojieJIe MOJIEKYJI, MOJIETTU KPUCTAIIIMYECKUX PEIICTOK, KOJUIEKIUU MPOCTHIX U CIOKHBIX BELIECTB
W/WIIN KOJUJICKIIMM TIOJIMMEPOB; KOJUIEKLMS TOPHBIX MOPOJ M MHHEpajoB, Tabiuma MeHneneesa,
yueOHble (prIbMbI, HU(PPOBBIE 00pa30BATEIbHBIC PECYPCHI.

Texnuveckue cpeacTsa 00y4eHHs: KOMIIBIOTEP € YCTPOIICTBaMM BOCIIPOM3BECHUS 3BYKa,
IPUHTEP, MYJIbTHUMEIUA-IIPOEKTOP C AKPAHOM, MYJIbTUMEAMMHAA [OCKa, YKa3Ka-IIpe3eHTep IJIs
Mpe3eHTalNM.

Oo0opynoBanue Jadoparopum U padoyux MecT Ja00OPATOPMU: MEH3YPKH, NUIETKH-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYIIbI, IPEIMETHbIC 1 MOKPOBHbBIE CTEKJIA, IIAHIIETHI AJIs
KareJbHBIX peakluii, GuiIbTpoBaibHAsS Oymara, MPOMbBIBAJIKU, CTEKJISIHHbIE MPOOUPKU, PE3NHOBBIE
npoOKu, poHApUKU, HAOOP PEAKTHBOB, CTEKJISHHBIC MAJOYKH, IITATUBBI IJI1 MPOOUPOK; MEPHbBIE
IUJIUHAPHI, BOPOHKHU CTEKJITHHBIC, BOPOHKH JIeuTeNbHbIC MuHApudeckue (50-100 mur), crynku ¢
necTukoM, (happopoBbie YalIKH, MUHIETHI, QUIBTPHI OyMa)KHbIE, BaTa, Mapisi, YacOBBIC CTEKIIa,
AIIEKTPOIUINTKHU, JaOOPATOPHBIE IITATUBBI, CIMPTOBBIE FOPENIKH, CIIMYKH, IPUOOp Ul MOTyYEHHS
razoB (wim mTpoOMpKa C Ta300TBOJHOM TPYOKOM), AepKareiau il MPOOHPOK, CKIISTHKH JIs
XpaHEHHUs] PEaKTHBOB, pPa3JaTOYHbIC JOTKW; XuMuueckue crakanbl (50, 100 u 200 mun); mmarenu;
MUHIETHl; TUTeIbHBIC LIUMIBL, CEKYHIOMEPHI (TaliMepbl), MepHble npoOupku (Ha 10-20 mn) u
MepHbIe Koaobl (25, 50, 100 u 200 mu), BoasHast OaHs (WM TEpPMOCTAT), CTEKIISTHHBIC MAJIOYKH,
KOHUYeckue KoyObl 1y TuTpoBanus (50 u 100 mut); MHAUKATOPHBIE TOJIOCKH AMs omnpesenenus pH
U CTaHJapTHas MHJIMKATOpHAs IIKajla; YHUBEPCAIbHbIN MHAMKATOP; nuneTku Ha 1, 10, 50 mu (umm
no3aropsl Ha 1, 5 u 10 M), OropeTKr s TUTPOBaHUS, MeaUIIMHCKUE mmpuilel HA 100—150 mut,
nabopaTopHble W/WIM aHAIUTUYECKUE Bechl, pH-MeTphl, cymmabHbIN mKad, u ap. 1adopaTopHOe
obopyoBaHue.

3.2. UupopMmannoHHOe oOecnedeHne peajn3alui NporpaMmMbl

1. Jlna peanu3anuu mporpaMMmbl OuWOMHMOTedHBbIH (oHA 00pazoBaTENbHON OpraHu3aIiu
JOJKeH MMETh TMeYaTHhIE /WM DIIEKTPOHHBIE 00pa3oBareibHble U MH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEH/I0BaHHbIE JUIsl UCIIOJIb30BaHMs B 00pa30BaTEIbHOM IpOLECcCe, HE cTaplie 5 JIeT ¢ MOMEHTa
U3JIaHUS.

2. PexkoMeHnyemble TI€YaTHBIE W3JaHUS 10 peanu3anuu  o0ieo0pa3oBaTeTbHON
JTUCIUIUIMHBI IPEICTAaBICHBI B METOUYECKIX PEKOMEHIALUAX 110 OPraHu3aluyd 00ydeHus.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUS
OBIIEOBEPA30BATEJIBHOM JUCHUIIIUHBI

KoHTpoib 1 olLieHKa pe3yabTaToB 00Y4eHUs! OCYLIECTBISETCS MpenojaBaTeieM B Ipolecce
NPOBEICHUS IPAKTUYECKUX 3aHATUH U J1a00paTOpHBIX padoT, TECTUPOBAHUS, a TAK)KE BBHIIIOJIHEHUS
00y4aromyMuUCs WHAMBUIYaIbHBIX 33JaHUM, MPOEKTOB, HccieqoBaHuil. Pesynprarbl 00yueHUs
OTIpeNeNIAI0T, YTO OOyyarourecs MOJHKHbBI 3HATh, IOHUMATh U JIEMOHCTPUPOBATH IO 3aBEpIICHUU
W3YYEHHUS JUCLUIUINHBI.



s GpopmMupoBaHus, KOHTPOJISI U OLIEHKH Pe3ylbTaTOB OCBOCHUS Y4eOHOH AMCHUITIIMHBI

UCTIOJIb3YETCSl CUCTEMa OIICHOYHBIX MEpONPHUATHH, MPEACTaBIIOmas co00H KOMIUIEKC y4eOHBIX

MEpOTIPHUATHIA, COTJIACOBAHHBIX C Pe3yJIbTaTaMu 00yueHUs U chopMynupoBaHHbIX ¢ yuerom ®I'OC

COO (mpeametnsbie pe3ynbtarsl o aucuuiuae) u GI'OC CIIO.

THIBI OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
I | OcHoBHOe conepkaHue
1 Pa3znen 1. OcHOBBI @opmyposart,
0a30oBble MOHATHS U
CTPOEHHUS BellecTBa
3aKOHBbI XMMHUH
1.1 | OKO01 CrpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHue atomoB
XUMHYECKHUX JJIEMEHTOB |(DOPMYIIBI COSMHEHHUN B |XMMHUYECKUX PJICMEHTOB U
Y TIPUPOJIa XUMHUYECKON |COOTBETCTBUU CO PUPOJA XUMHUIECKOUN CBSI3H.
CBSI3H CTETICHBIO OKUCIICHUS 2. 3aaun Ha COCTABJICHUE
XUMHUYECKHX DJIEMEHTOB, |XMUMHUYECKUX QOpMyT
MCXOJS U3 BAJICHTHOCTH U |ABYXaTOMHBIX COCIUHEHHI
ANEKTPOOTPHUIATETLHOCTH |(OKCHIIOB, CYJIb(HIOB,
TUAPUJIOB U T.I1.).
3. 3agaHus Ha UCIIOJIb30BAHUE
XAMHYECKOH CUMBOJIMKH U
Ha3BaHUM COCUHEHUM 110
HOMEHKJIAType
MEXIYHAPOJIHOTO COI03a
TEOPETUYECKOU U
MPUKIATHON XUMHUH U
TPUBHAIIbHBIX HA3BaHUU IS
COCTaBJICHUSI XUMHYECKUX
(hopmyn TByXaTOMHBIX
coeMHEHMH (OKCUIOB,
Cynab(UI0B, THAPUIOB U T.I1.)
U IPYTUX HEOPTaHUUECKUX
COCMHEHM I OTNIEIbHBIX
KJIACCOB
1.2 | OK 0l |Ilepnomnueckuii 3aKoH | XapaKTepu30BaTh 1. Tect «Metannuueckue /
OK 02 tabauma J[.W. XUMHYECKHE DJIEMEHTHI B |HEMETaJINYECKHUE CBOMCTBA,
Menpeneena COOTBETCTBHUH C UX 3JEKTPOOTPHUIATENBHOCTD U

II0JIO)KEHUEM B
MIEPUOIUYECKON CHCTEME
XUMHNYECKHUX IJIEMECHTOB
.. Menneneena

CPOJICTBO K 3JEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBUE C UX
AJIEKTPOHHBIM CTPOCHHEM U
MOJIO)KEHUEM B
IIEPUOAUYECKON CUCTEME
XUMHYECKHUX d1eMeHTOoB J. 1.
MeHnpeneeBay.




OK/IIK

Monyas/Pa3nen/Tema

Pe3yabTar 00y4yeHus

Tunsl oLeHOYHBIX
MeponpUusTHIA

2. IlpakTyeckue 3a1lanust Ha
YCTaHOBJICHUE CBSI3U MEXTY
CTPOCHUEM aTOMOB
XHMHYESCKHUX IJICMEHTOB B
MEPUOJUYECKUM U3MEHEHUEM
CBOMCTB XMMHUYECKUX
3JIEMEHTOB 1 MX COCIMHCHUIM
B COOTBETCTBHUHU C
nonoxxenueM Ilepuonnueckon
CHCTEME.

3. IIpakTuko-
OPUEHTHUPOBAHHBIC
TEOpETUUYECKHUE 3a]aHus Ha
XapaKkTePU3aLHIO
XHMHYCCKHUX IJIECMCHTOB:
«Metannunyeckue /
HeMeTaIJIndecKue CBOMCTBA,
3JIEKTPOOTPULIATEILHOCTD U
CPOJCTBO K AJIEKTPOHY
XHMHYECKHX 3JICMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MOJI0KEHUEM B
MIEPUOINYECKON CHCTEME
XHMUYECKHX DJIEMECHTOB
J.1. MenneneeBa»

Pa3zgea 2. Xummnueckue
peakuuu

XapakTepu30BaTh THIIBI
XHMHYECKHX pPeakuuid

KonrtpoabHnas padora
«CTpoeHne BenecTsa u
XMMHYeCKHe peaknun»

2.1

OK 01
OK 04

THUIBI XUMHYECKUX
peakuui

CocTaBisTh peakiuu
COCIMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMelIeHHS,
OKHCITUTEIHHO-
BOCCTAHOBUTCIBbHBIC
peakiuu

1. 3agauu Ha cocTaBiIeHUE
YPaBHEHUH PEAKLUN:

— COCIMHEHM S, 3aMELICHUS,
pasnokeHus, 0OMeHa,

— OKUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKITHI
C UCTIOJIb30BAaHUEM METO/1a
3JIEKTPOHHOTO OajaHca.

2. 3aaun Ha pacyeT MacChl
BeIeCTBa WU 00BEMaA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OHOTO U3




Tunsl oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusTHil
YUYacCTBYIOLIMX B PEAKIIUU
BEIIIECTB; PacUEThI
Macchl (00bEMa, KOJIMYECTBa
BEIIECTBA) MPOJIYKTOB
peaxiuuu, eciiy OJJHO U3
BELIECTB UMEET IIPUMECH
2.2 DIIEKTPOJIUTHYECKAS CocTtaBisiTh ypaBHEHUS 1. 3aganus HA COCTaBJICHUE
JUCCOIMAIMS U MOHHBIA |XMMUYECKUX PEaKIINU MOJICKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOI'0 0OMEHa C peakuuii ¢ yyacTueM KUCJIOT,
y4aCTUEM OCHOBAaHMU U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTAaHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JJaboparopnas paboTa
"TUnbl XUMHUYECKUX peakiui”
3 Pa3nea 3. Crpoenue u |HMccaenoBars crpoenue u|KonTposbHnas padora
CBOIICTBA CBOIICTBA «CBoiicTBa
HEOPraHu4ecKHuX HEOPraHu4eCKHuX HEOPraHu4eCKHX BellecTB)
BellecTB BellecTB
3.1 |OKO01 |Knaccudukanus, Knaccugpunuposars 1. Tect «Homenkiarypa u
IIK 1.1 |HomeHnknaTypa u HEOPraHUYECKUE Ha3BaHUE HEOPTraHUYECKUX
HK 3.1 |crpoenne BELIECTBA B COOTBETCTBUU |BEIIECTB UCXO/S U3 UX
TIK 3.2 HEOpPraHMYECKUX C UX CTPOEHUEM XUMHUYECKON (GOpMYJIIbI UITU
gi ;i BEIIECTB COCTaBJICHHE XUMUYECKON
(hopMyIbI HCXOAS U3
K 4.4 Ha3BaHUs BEILIECTBA 110

MEXTYHAPOIHOHN HIIN
TPUBHUAIILHON
HOMECHKJIATYPE».

2. 3ama4yn Ha pacyeT
MaccoOBOM JI0JU (MaccChl)
XUMHYECKOTO DJIEMEHTA
(coenuHeHUsI) B MOJIEKYIIE
(cmecn).

3. [IpakTudeckue 3a1aHust O
KJIacCU(UKALINH,
HOMEHKJIATYPE U XUMHYECKUM
(hopmynaM HEOPTraHUYECKHUX
BEIIIECTB Pa3JIUNYHBIX KIIACCOB.
4. IIpakTyeckue 3a1aHus Ha
oTpeeNieHue XUMUIECKOM
AKTUBHOCTH BEIIIECTB B
3aBUCHMOCTH BUIA




Tunsl oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHus .
MepOonpUATHH
XMMHYECKOM CBSI3HU U TUNA
KpUCTAJUIMYECKON PEIIETKU
3.2 | OK 01 DOU3UKO-XUMUYECKHUE YcTaHaBIMBaTh 1. Tect «OcobeHHOCTH
OK 02 |cBoiicTBa 3aBUCUMOCTH (PU3HKO- XUMHYECKUX CBOMCTB
I[IK 1.1 |Heopranuueckux XUMHYECKHUX CBOMCTB OKCHJO0B, KHCJIOT, OCHOBaHHIA,
LK 3.1 |pemectn HEOPTraHUYECKHUX BEIIECTB |aM(POTEPHBIX TUAPOKCHIOB U
TIK 3.2 OT CTPOCHHS aTOMOB U COJICH».
gE 3431 MOJICKYJI, a TAakK)Ke TUTa  |2. 3aJaHus Ha COCTaBJICHUE
' KPHUCTAIUITMYECKOMN YPaBHEHUN XUMUYECKUX
[IK 4.4 pereTku peaKkIuii C y4acTHEM ITPOCTHIX

Y CJIO’KHBIX HEOPraHUUYECKUX
BEIIECTB: OKCHUJIOB METAJLIOB,
HEMETAJJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAHHI 1
amM(OTEepHBIX THIPOKCUIOB,
HEOPraHWYECKUX COJIEH,
XapaKTEepU3YIOMINX UX
CBOWCTBA U CLIOCOOBI
MIOJTyYECHHUS.

3. IlpakTuko-
OpPUEHTUPOBAHHbBIE
TEOPETUUYECKUE 3aaHus Ha
CBOMCTBA U ITOJIyYEHHUE
HEOPraHWYECKHUX BEILECTB




Tunsl oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusITHI
3.3 | OKO01 |HUaentudukanus Hccnenosath 1. IIpakTuko-
OK 02 |HeopraHm4ecKux Ka4eCTBCHHBIC PEAKIIMK  |OPHEHTHUPOBAHHBIC 3aJIaHUS
OK 04 |BemecTB HEOPraHWYECKUX BEILIECTB |10 COCTABICHUIO XMMUYECKUX
peaKkuuii ¢ yyacTuem
HEOPTraHWYECKHUX BEIECTB,
HCIIONB3YEMBIX ISl UX
UICHTU(PUKAIIH.
2.JIaboparopnas pabota:
“Unentuduxarms
HEOPraHUYECKUX BELIECTB’
4 Pasnen 4. Crpoenue u |UccienoBars crpoenne u|KonTposabnasi paora
CBOIICTBA cBoiicTBa oprannveckux («CTpoeHHne H CBOMCTBA
OPraHMYecKux BeleCTB OPraHMYecKUX BelecTB»
BeleCTB
4.1 | OK 01 Knaccudukanms, Knaccudumnupopats 1. 3agaHus Ha cOCTaBIEHUE
I[IK 1.1 |cTpoenue u OpraHMYeCKHE BEIIECTBA B |HA3BaHUW OPraHUYECKHUX
IIK'3.1  |gomenknarypa COOTBETCTBHUH C UX COCTMHCHUH 1O TPUBUATIBLHOM
IIK 3.2 OpPraHUYECKUX BEIIECTB |CTPOCHUEM WM MEXTYHAPOIHON
EE gi CHUCTEMAaTUYECKOMN
HOMEHKJIAType.
[IK 4.4 2. 3a1aHus Ha COCTaBIICHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJIETIbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopmyIibl
OpPraHUYECKON MOJIEKYJIbI,
HCXOJIS U3 DJIIEMEHTHOTO
cocrana (B %)
42 | OK 01 CBoiicTBa OpraHNYECKUX | Y CTaHaBIINBATh 1. 3agaHus Ha COCTaBICHUE
OK 02 |coenuHeHMi 3aBUCUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX
OK 04 XUMUYECKUX CBOMCTB peakuuil ¢ yyacTuemM
IIK 1.1 OPraHUYECKUX BEILLIECTB OT [OPTraHUYECKUX BEILECTB HA
1K 3.1 CTPOEHHUS MOJIEKYJI OCHOBaHHUU UX COCTaBa U
TIK 3.2 CTPOCHUS.
IIK 3.3 2. 3agaHusa Ha COCTaBJIEHUE
K 3.4 .
YpaBHEHUN XUMHUYECKUX
IIK 4.4 pEeaKIU, HILTFOCTPUPYIOIIUX

XHMMHUYECKHE CBOMCTBA C
Y4€TOM MCXAaHU3MOB
MNPOTCKAHUSA JaHHBIX peaKI_II/Iﬁ




THbI OLIEHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHus .
MepOonpUATHH
U TEHETHUYECKOM CBSI3U
OpraHUYECKUX BELIECTB
Pa3HBIX KJIACCOB.
3. PacuerHble 3a1a4u 11O
YPaBHEHUSIM PEAKLIHi C
y4acTHEM OPTaHHYECKUX
BEIIECTB.
4. JlaboparopHas pabota
“IIpeBparieHust
OpPraHUYECKUX BELIECTB IIPU
HarpeBaHuu"
43 [ OK 01 Nnentudukanus Uccnenosats 1.IlpakTuxo-
OK 02  |opranuyecKkux BEIIECTB, [KAYECTBEHHBIC PEAKLIUA  |OPUEHTUPOBAHHBIE 3aaHUs
OK 04 |ux 3HaueHue u OpraHUYECKUX 10 COCTaBJIEHUIO XUMHYECKHUX
I[IK 1.1 |mpumeHeHHE B OBITOBOI |COEAMHEHUN OTIENBbHBIX  |pPEaKIUil C y9acTHEM
LK 3.1 |u npoussoncTeenHoit KJIaCCOB OpPraHUYECKUX BEIIECTB, B T.4.
IK 3.2 JeSTETbHOCTH YeTIOBEKa MCIIOJIB3YEMBIX JJIS UX
gﬁ gi uacHTH()UKAINH B OBITY H
MPOMBIIIUICHHOCTH.
IIK 4.4 2.JIaboparopnas pabdora:
“Unentuduxanus
OpraHUYECKUX COECITMHEHUM
OTHEIBbHBIX KJIaCCOB”
5 Paspea S. Xapakrepu3oBaTh
Kunernueckue n BJIMSIHHE PA3JINYHbIX
TepMoOAUHAMHUYECKHE |(aKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeECHE U CKOPOCTh
NPOTeKAHUS XHUMHYECKHX pPeaKkuuid
XHUMHYECKHX pPeakuuid
5 |OKO01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpHUEHTUPOBaHHBIE
OK 02 |peakumii. XuMHYECKOE |BIMSIHME KOHLEHTPALlUU |TEOpETUUYECKHE 3a/1aHNs Ha
I[IK 1.1 |paBHOBecue pearupyonmx BemecTB 1 (aHanu3 (pakTopoB, BIUSIOMINX
1K 3.1 TEeMIIepaTypbl Ha CKOPOCTh |Ha U3MEHEHUE CKOPOCTH
TIK 3.2 XUMHUYECKUX PEaKIUui XUMHUYECKON PEaKIUU.
gﬁ gi XapakTepus3oBaTh [IpakTKO-OpUEHTUPOBAHHBIE
' BIIMSTHUE H3MEHCHHUSI 3a/IaHus HAa IPUMECHEHHUE
[IK 4.4 KOHIIGHTpanuu BemecTs, |npunnumna Jle-lllatense aus

peakIuu Cpeapl U
TEeMIIepaTypbl Ha
CMELICHUE XUMUYECKOTO
paBHOBECHS

HaXOXJICHUS HAIIpaBJICHUA
CMCUICHUA PaBHOBECCHUSA
XUMHYECKOMN pCaKknun u
aHaJIu3 (I)ElKTOpOB, BIHAIOIIHUX
Ha CMCIICHUEC XUMHWYCCKOI'O




Tunsl oLeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHus .
MeponpusTHil
paBHOBeECHs
6 HccnenoBatb HCTHHHBIE
Pa3znen 6. PacTtBopsl PacTBOPHI € 32IaHHBIMHA
XapaKTepUCTUKAMU
6.1 | OK01 [Tonsitue o pactBopax  |Paznuyars UCTUHHbBIE 1. 3aaun Ha NPUTOTOBJIICHUE
OK 02 pacTBOpbI pacTBOPOB.
K 1.1 2. IIpaktuko-
1K 3.1 OpUEHTUPOBAHHBIEC PaCUETHHIC
IIK 3.2 3a/IaHMs Ha TUCTIEPCHBIE
K 3.3 CHUCTEMBI, UCTIOJIb3yEMBIC B
I[IK 3.4 L
OBITOBOM 1
IIK 4.4 MIPOU3BOACTBEHHOMN
NeSITeIbHOCTH YeJIOBEKa
6.2 | OKO01 |HMccnenoBanue cBoiictB |MccnenoBarh hus3mko- JlabopaTtopHas pabota
OK 04 |pactBOpOB XHMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
I[IK 1.1 HWCTUHHBIX paCTBOPOB
IIK 3.1
K 3.2
IIK 3.3
I[IK 3.4
[IK 4.4
II | IIpodeccnoHaILHO-OPHUEHTUPOBAHHOE COlepP:KaHue (CoAep:KaHue MPUKJIATHOTO MOIYJIA)
7 Paznen 7. OuenuBarthb nocjaeaAcTBHs |3amuTa Keiica (¢ yueTom
Xumus B ObITY U OBITOBOI U Oynyuuei
NMPOM3BOACTBEHHOI NPOU3BOJACTBEHHOI npodgeccHOHATbHOM
AeSITeIbHOCTH AesITeJIbHOCTH YeJI0BeKa |1esiTeJIbHOCTH)
YeJI0BeKa ¢ MO3N LUt
IKOJIOTHYEeCKOH
Oe3onmacHoOCTH

OK 01
OK 02
OK 04
OK 07

IIK 1.1
IIK 3.1
[IK 3.2
[IK 3.3
[IK 3.4

[IK 4.4

Xumus B ObITY U
MIPOU3BO/ICTBEHHOM
TEATEIbHOCTH YeIOBeKa

O11eHUBATh MTOCIEACTBUSA
OBITOBOM U
MPOU3BOJACTBEHHOMN
JIEITETLHOCTH YEI0BEKA C
MO3UITAH DKOJIOTHIECKON
0e30macHOCTH

Ketic (¢ yuerom Oyaymieit
npodecCuoHambHOM
NESITEIbHOCTH)
Bo3MOXHBIE TEMBI KEHCOB:
1. Ilorennenue knumara u
BBICBOOOXKIEHHNE Ta30BbBIX
THJIPaTOB CO JIHA OKEaHa.
2. bynymue marepuansl JUIst
aBUa-, MallIMHO- U
pUOOPOCTPOCHHUS.

3. HoBble MaTepuansl 1iist
COJIHEUHBIX OaTapeil.




T OIIEHO
Ne | OK/IIK | Moayas/Pa3nen/Tema | Pesyabtar 00yuyeHus HHRL Often qu N
MepOonpUATHIA

4. JlekapcTBa Ha OCHOBE
PaCTUTENIBHBIX MPENapaToB

S. Kpurepuu oueHkn

Onenka «5» craBUTCS B Clly4ae, €CJIA CTYIEHT IOHUMAEeT XUMHU3M SIBJIIEHUH U IPOLIECCOB,
3HAET 3aKOHBI U TEOPUH, YMEET MOATBEPAUTH X KOHKPETHBIMU IIPUMEPAMU, IPUMEHUTD UX B
HOBOH CHUTYaIlMH U IIPY BBITOJHEHUH MPAKTUYECKUX 3a1aHuil. [IuceMenHas pabota BeirnosiHeHa 6e3
OIIMOOK U HEJOYETOB UM UMeeT He Ooiiee oHOTo Henouéra. CTYIeHT JaéT TOYHOE OIpeieTicHIe
OCHOBHBIX MOHSTHI, 3aKOHOB, TEOPUI, TPABUIILHOE OMPE/IeIEHNE XUMUUYECKUX BETMYNH U UX
eMHUII U3MEPEHUS, MPABUIIHHO 3allichiBaeT GopMyIbl U 1aET Ha3BaHueE BemecTBaM. [Ipu oTBeTe
CTYJEHT OOHApY>KHUBAET CAMOCTOSITENIbHOCTh U aPTYMEHTHPOBAHHOCTD CYXICHUI, yMeeT
yCTaHaBIIMBATh

BHYTPHUIIPEIMETHBIE W MEXINpeaAMeTHble cBsa3u. CTyIeHT aHaau3upyer, o0oOmaer wu
CaMOCTOSITENIbHO JI€NAa€eT BBIBOJIbI; YMEET CTPYKTYpUPOBATh MaTepual.

Ouenka «4» cTaBUTCA B Cllydyae, €ClId CTYJIEHT JOIyCKAaeT OJHY HEerpyOyro OmMOKY WU HE
Oosee ABYX HEAOYETOB M MOXKET UX HCIPABUTH CAMOCTOSITENIbHO WM C HEOONIBIION MOMOIIbIO
npenogaBarens. Hemoctarounbl HaBBIKM pabOTHI CO CIPaBOYHOM auTepaTypol. B mucbMeHHOMN
paboTe mpu moHOM o0beMe - He OoJiee 0HOM HerpyOoit u ogHOro HeAouéTa (WK He Oojee ABYX
HEJ0UETOB).

Onenka «3» cTaBUTCS B Cilydae, €CIM CTYACHT IPaBUWIbHO ITOHMMAET XUMHYECKYIO
CYIIIHOCTb SIBJIEHHM U MPOIIECCOB, HO MPU OTBETE OOHAPYKUBAET OT/EIbHBIE POOENBl B YCBOSHUHU
OCHOBHBIX T€M Kypca XHMMHH; HUCIBITHIBAET 3aTPyIHEHHUS B NMPUMEHEHUU 3HAHUUM Ui pELIeHUS
3a/1a4, Mpu OOBSICHEHUH XMMHUYECKUX IPOIIECCOB HA OCHOBE TEOPHI M 3aKOHOB; OTBET Y4Yalerocs
HENOJIHBIM, HEAOCTATOYHO MOHUMAaHNE OCHOBHBIX BOIPOCOB Kypca XHMHH, JOMYCKAaeT OAHY - JIBE
rpyOsle ommbku. B nmucbmenHoi pabote He MeHee 50% e€ oO0béMa BBINMOIHEHO MPAaBUIIBHO WIIH
JOTIYIIIEHO He 0oJiee IBYX IPyObIX OIIHOOK.

OuneHnka «2» CTaBUTCS B Clly4yae, €CIM CTYICHT HE 3HAeT M He MOHMMAeT OOJIBLIYIO YacTb
MaTepHalia; 3HaHUs HENoJHble WM c1abo cPOopMUpOBaHHBIE, HET YMEHUH HUX MPUMEHEHHs K
pelieHuto 3a1a4 U BOMPOCOB 1o obpasimy. [Ipu oTBeTe Ha BOMpOC AOMYyCKAeT TpyOble OMIMOKH,
KOTOpBIE OH HE MOKET UCIIPaBUTh C MMOMOIIBIO IpernoaaBarenis. B nucsmMeHHol paboTe npaBUIbHO
BbINOJIHEHBI MeHee 50% e€ 00béMa.

Ounenka «1» craBUTCS B Ccllydae, €Clid CTYJEHT HE MOXKET OTBETUTh HU HAa OJHUH U3
MOCTaBJIIEHHBIX BONpPOCcOB. [Ipu BBHIMOJIHEHMH NUCHBMEHHOH padoThl He TMpHcTynal K eé
BBINOJIHEHHUIO UJIH MTPABUIILHO BBIMOIHII He 6osee 10% e€ o0bpEma.

KPUTEPUU OLIEHKU ITUCbMEHHBIX PABOT
OT1MmeTKAa «5»:
- OTBET IMOJHBIA U TPAaBUIBHBIN, BO3MOYKHA HECYIIIECTBEHHAS OIITHOKA
O1MmeTKAa «4»:
- OTBET HETIOJHBIN WK JOMYIIEHO He 0oJiee 2-X HECYIIECTBEHHBIX OITMOO0K
OtMmeTKa «3»:



- paboTa BBITMIOJTHEHA HE MEHEE YeM Ha TOJIOBHHY, JOIYIIEHAa OJIHA CYIICCTBEHHAs ONIMOKA U TIPH 3TOM
JIBE-TPHU HECYLIECTBEHHbIE

OTMeTKAa «2»:

- paboTa BBINOJIHEHA MEHBIIIE, YEM Ha MOJIOBUHY WJIU COJIEPKUT HECKOIBKO CYIIECTBEHHBIX OLINOOK

KPUTEPUU OHEHKU BBINIOJTHEHUSA IPAKTUYECKUX PABOT
Ounenka "5" craBuTCS, €CIU CTYIECHT:

1. mpaBUJIBHO OMpPEIETHI 1IeJIb OTbITA;

2. BBINIOJHUJI pabOTy B MOJHOM oOBeMe C COOJI0JeHHEM HEOOXOAMMOHN MOCIeA0BaTeIbHOCTH
MIPOBE/ICHUS OTBITOB U U3MEPEHUIA;

3. CcaMOCTOATENHbHO ¥ pAlMOHATBHO BBIOPA M TOATOTOBHJI JJsi ONBITA HEOOXOAMMOE
000py/I0BaHNE, BCE OMBITHI MPOBEIT B YCIOBUSAX H PEKUMAX, 00CCIICUNBAIONIUX MTOJYICHUE PE3YIbTAaTOB U
BBIBOJIOB C HAUOOJBIIICH TOYHOCTHIO;

4. Hay4yHO TPaMOTHO, JIOTUYHO OMHcal HAaOMIOAeHHUS U CHOPMYIMPOBAT BBIBOJBI U3 OMbITa. B
MPEJICTAaBJICHHOM OTYETe MPABHIBHO U aKKYPAaTHO BBIMOJIHUI BCE 3aMKCH, TAOIHIIbI, PUCYHKH, YEPTEKHU,
rpaduKu, BBIYUCICHUS U CIIENIal BBIBOBL;

5. IPaBUJILHO BBIMOJIHUI aHAIU3 TOTPEUTHOCTEH.

6. MPOSIBISIET OPraHU3AIMOHHO-TPYIOBbIE yMEHHS (TIOIIEPKUBAET YHCTOTY pabodyero mecra u
MOPSIIOK Ha CTOJIE, SKOHOMHO HCIOJIb3YET PaCXOHbIE MATEPUAJIbI).

7. SKCIEPUMEHT OCYIIECTBIISIET MO IJIaHy C YYETOM TEXHUKH O€30IMaCHOCTH W IMpaBUJl pabOThI C
MaTepuajiaMHu U 000pyI0BaHUEM.

Ouenka "4" craBuTcs, €Cli CTYJEHT BBIIIOJIHUI TpeOoBaHus K orieHKe "5" Ho:

. OTIBIT TIPOBOJIUJI B YCJIOBUAX, HE 00€CIIEUUBAIOIINX JOCTATOYHOW TOUHOCTH U3MEPEHHUIA;
. WM OBLIO JIOMYIIEHO JABa-TPH HEJI0UEeTa;

. WK He OoJsiee 0JITHOW HerpyOoil OIMOKU M OJTHOTO HE04YeTa.

. AJIM SKCIIEPUMEHT MPOBEJICH HE MOJHOCTHIO;

[, T S S T NS I

. WA B ONMCAaHWY HAOIIOIEHUH U3 OIBITA JOMYCTHII HETOYHOCTH, BBIBOJIBI CETIANl HETIOJHEIE.

Ouenka "3" cTaBuTCS, €CIIH CTYICHT:

1. mpaBMIILHO OTPEENMII IIeTTh OTBITA: paOOTy BBITIOIHSET MPABHIILHO HE MEHEE YeM HaIlOJIOBHHY,
0JIHAKO 00BEM BBIMTOJTHEHHOHN YaCTH TaKOB, YTO IMO3BOJISICT MTOJIYYHUTh MTPABIIIBHBIC PE3YIbTAThl U BBIBOIBI
M0 OCHOBHBIM, MPUHIIUIHAIEHO BaXKHBIM 33/1a4aM pabOThI:

2. unu moadop 06opyAOBaHUsI, 00BEKTOB, MATEPUANIOB, a TaK)Xe PabOThI MO HaYaTy OIbITa MPOBEI C
MOMOIIBIO YUUTENS; UK B X0JI€ TPOBEICHUS OMbITa M U3MEPEHUN OBLITU JOMYIIEHBI OIIMOKH B ONUCAHUU
HaOmo1eHuH, POPMYITHUPOBAHUHU BHIBOJIOB:

3. ONIBIT MPOBOJWIICS B HEPAMOHAIBHBIX YCIOBHSAX, YTO TPHUBENIO K TOJYYECHUIO PE3YJIbTaTOB C
0OJIbIIIEH TTOTPENTHOCTHIO: WJIM B OTYETE OBUIM JOMYIIEHBI B OOIIEH CIOKHOCTU HE 0oJiee IBYX OIMUOOK
(B 3amUCSX €UHUII, U3MEPEHUIX, B BBIUUCIEHUX, IpadrKax, Tabaunax, cxeMax, aHajau3e NorperHocTen
U T.J.) HE MNPUHIUIHAIBGHOTO I JAaHHOW paboThl XapakTepa, HO MOBIUSBIIMX HA pE3yJIbTar
BBITIOJTHEHMSI; MJTM HE BBITIOJIHEH COBCEM WITH BBITIOTHEH HEBEPHO aHAN3 OTPELTHOCTEH;

4. nomyckaet TpyOyro ommOKy B XOJe dKCIepHUMEHTa (B 00BsSCHEHUH, B 0hopMIIeHUU paboThI, B
COOJIOZICHUH TPABUJI TEXHUKHU O€30MacHOCTH MpU paboTe ¢ MaTepuaiaMu W 00OpYyJOBaHHEM), KOTOpas
UCIIPABIISIETCS IO TPeOOBAHUIO MIPETIOIaBaTeIsl.

Ouenka "2" craBuTCA, €CIIA CTYJEHT:

1. He OpeneNuII CaMOCTOSTENIFHO TIeJTb OMBITA; BHIMOJHUI Pa0OTy HE MOJHOCTHIO, HE TMOATOTOBHIT
HY)XHO€ 000pyJOBaHHE W OOBEM BBIIIOJHEHHOW YacTW PabOThI HE TO3BOJSET CAETATh IMPAaBHIBHBIX
BBIBO/IOB;



2. WY OTIBITHI, K3MEPEHUS, BEIYUCIICHUS, HAOIIOICHUS TTPOU3BOAMIINCH HETIPABUIILHO;

3. unu B xo/1e pabOThI M B OTYETE OOHAPYKUIIHCH B COBOKYITHOCTH BCE HEJIOCTATKH, OTMEUYCHHEIC B
TpeOOBaHUSX K OleHKe "3ii;

4. nonyckaet niBe (1 OoJee) rpyObie OMMOKH B XOZE IKCIIEpUMEHTa, B 00BICHEHUH, B OOPMIICHUN
paboThI, B COOJIIO/ICHUU TIPABHII TEXHUKH O€30MacHOCTH MPH padoTe ¢ BEUIECTBAMH H 00OPYyIOBaHHUEM,
KOTOPBIC HE MOXKET 5. MCIIPABUTh AaKe IO TPeOOBAHUIO MPETOaBaTesl.

Ouenka "1" craBuTCS, €CIU CTYACHT:

MOJIHOCTBIO HE CyMeJl HadaTh U O()OPMHThH OIIBIT; HE BBIMOJHSAET padOTy; MOKAa3bIBACT OTCYTCTBUE

SKCTIIEPUMEHTAIBHBIX YMEHHM;, HE COONIOAa) WM TpyOo Hapymal TpeOoBaHHS O€30MacHOCTH

TpyZa.

KPUTEPUU ONEHKU TECTUPOBAHUA

TecT onleHUBaETCs CJIEAYIOLIMM 00pa3oM

Ouenka «5» — 86-100% npaBUIIbHBIX OTBETOB HA BOIIPOCHI;
Ouenka «4» —71-85% npaBUIbHBIX OTBETOB Ha BONPOCHI;
Ouyenka «3» — 51-70% npaBUIbHBIX OTBETOB Ha BONPOCHI;
Ouyenka «2» —0-50% npaBUIIbHBIX OTBETOB HAa BOIIPOCHI.
IIpuMmepHbIe TeMbl pedepaToB (AOKJIAI0B), IPE3CHTALMHT,
HHANBUIYAJbHBIX POEKTOB

* buoTeXHOIIOTMS ¥ TEHHAs MHXXEHEepUsT — TexXHoJorun X XI Beka.

* HanoTexHonOruss Kak NIPUOPUTETHOE HAMNpPaBICHUE pPAa3BUTHS HAyKW W IPOU3BOACTBA B
Poccuiickoit @enepanuu.

» CoBpeMeHHBIE METO/IbI 00€33apaskUBAHUS BOIBI.

* AloTponus METaJuioB.

* Kuznsb u nesrenpHocTs [.M.Menneneena.

* «[lepuoanueckoMy 3aKOHY OyayIee HE TPO3UT PA3PYIICHUEM. . .»

* Cunres 114-ro anemMenTa — TpuyMQ pocCUMCKUX (PU3UKOB-SIIEPIIUKOB.

* 3o0Tomsl BOOpOIA.

* lcnonb30BaHue paiiOaKTUBHBIX U30TONOB B TEXHUYECKUX LIEIIAX.

* PEHTreHOBCKOE MU3ITy4YE€HUE U €r0 UCTIOIb30BAHUE B TEXHUKE U MEIULIMHE.

* [I1azma — yeTBEpTOE COCTOSIHUE BEUIECTBA.

* AMopdHBIE BelIecTBa B IPUPOJE, TEXHUKE, OBITY.

* OxpaHa OKpYKaroIIel Cpellbl OT XUMHUUYECKOTOo 3arpsi3HeHus. KolnuecTBeHHbIE XapaKTEePUCTHKU
3arpsI3HEHUST OKPYKAIOIIEH CPEbl.

* [Ipumenenue TBepaOTrO U razoodpazHoro okcuaa yriaeposaa (IV).

* 3ammTa 030HOBOI'O 3KpaHa OT XMMUYECKOT0 3arps3HEHHUS.

* I'pyboaucriepcHble CHCTEMBI, WX KIacCUpUKAlMg M HCIOJIb30BaHHE B MPOQecCHOHATBHON
JIeSITeIIbHOCTH.

* KocMernueckue reimm.

* [IpumeHeHue CycrieH3uil U AMyJIbCUNA B CTPOUTENBCTBE.

* MuHepasbl ¥ TOpHBIEC TTOPOBI KAaK OCHOBA JIUTOC(HEPHI.

* PacTBOpBI BOKpYT Hac. THUIIBI pacTBOPOB.

* Bona kak peareHT u cpefia it XMMHYECKOro Mmpolecca.

* Xusub u neqarenbHocts C.Appenuyca.



* Bkian oTe4ecTBEHHBIX YUECHBIX B Pa3BUTHE TCOPUH DIEKTPOIUTHUECKON TUCCOLMALINN.

* YcTpaHeHHe KECTKOCTU BOJIbI HA IPOMBIIIJIEHHBIX PEANPUATHSAX.

* CepHast KHCIIOTa — «XJI€0 XUMHUYECKOH MPOMBIIIICHHOCTH.

* Mcnonp30oBaHre MUHEPATBHBIX KUCIOT HAa IPEANPHUATHAX PA3TMIHOTO TPOQHIIs.

* OKCHU/IBI U COJIM KaK CTPOUTEIbHBIE MAaTEPUAJIBL.

* cropus rurca.

* [IoBapeHHast COJIb KaK XUMHYECKOE CHIPHE.

* MHoronukuil kapOooHaT KajblMs: B IPUPOAE, B IPOMBIIUIEHHOCTH, B OBITY.

* Peakuuu ropeHust Ha NPOU3BOJICTBE U B OBITY.

* BupTyanbHoe MOIEIMPOBAHUE XUMUYECKUX IPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB 3JIEKTPOIUTOB.

* DJIEKTPOJIN3 PACILUIaBOB IEKTPOJIUTOB.

* [IpakTHUyecKOe MPUMEHEHHUE IEKTPOIN3a: paUHUPOBAHKE, TAIbBAHOIIIACTUKA, TaIbBAHOCTETHSL.

* lcropus nosydeHns U Npou3BOJACTBA AIFOMUHUS.

* DJIEKTPOJINTUYECKOE MOJTyYeHHUE U paMHUPOBAHUE MEIH.

* XXuznp u pesrenpHocTs I'. [{oBH.

* Ponp MeTauioB B MCTOpPUM YEIOBEYECKOW LMBWIM3AaLMU. McTopus OTedecTBEHHOW YepHON
MeTayryprud. COBpeMEHHOE METAJUTYPTUYECKOE POU3BO/ICTBO.

* Hcropuss OTEYECTBEHHON LBETHOM MeTalyprud. Ponbs MeTauioB M CIUIABOB B HAay4HO-
TEXHUYECKOM IIporpecce.

» Koppo3ust MeTanioB 1 criocoObl 3a1UThl OT KOPPO3HUHU.

* nepTHbIe WK O61aropoHbIe rasbl.

* Poxparomue conm — rajoreHsl.

* cTtopus mBEACKON CIIUYKH.

* lcroprs BOSHUKHOBEHHUS U PA3BUTHS OPTaHUYECKON XMMUH.

* J)Kusns u gestensHocTs A.M.byTneposa.

* Butaimsm u ero Kpax.

* PoJIb 0TE€4ECTBEHHBIX YUYEHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBOW OPraHUYECKON XMMUH.

* CoBpeMeHHBIE MTPEJICTABICHHS O TEOPHUH XUMHUUECKOIO CTPOEHUSI.

* DKOJIOTMYECKHE aCEKThl UCIOJIb30BAHNUS YTIIEBOIOPOJIHOTO ChIPHSI.

*  DOKOHOMMYECKHE aCHEeKThl  MEKIYHAapOJHOIO  COTPYAHMYECTBA IO  HCIOJIb30BAHHUIO
YTIIEBOJOPOAHOTO CHIPBSI.

* Hcropusi OTKpbITHS W pa3pabOTKU Ta30BbIX U HEPTAHBIX MecTopoxaeHuil B Poccuiickoif
®denepanuu.

* Xumus yriaeBoJA0pOJTHOTO ChIPhs U MOsl OyayIas mpodeccusi.

* YIneBog0pOIHOE TOIUIMBO, €r0 BU/IBI U HA3HAYEHUE.

* CUHTETUYECKHE KayuyKU: HCTOPHS, MHOT000pa3ne U MepCreKTUBBI.

* Pe3nHOTEXHNYECKOE MPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIPOrpecce.

* CBapO4YHOE IPOU3BOJCTBO U POJIb XUMHUH YIIIEBOJOPOJOB B HEM.

* Hedth 1 ee TpaHCcriOpTHPOBKA.



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 327766045235508045123579633876966067016845890634
Bnageney bywens }XaxHa AnekcadapoBHa

OeicTevTened C02.10.2023 no 01.10.2024



http://www.tcpdf.org

		2023-10-02T14:43:54+0500




