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Pabouas nporpamma y4yeOHOM IMCUMILNIMHBI pa3pad0TaHA HA OCHOBE:

®denepanbublii 3ak0oH oT 29 mekadps 2012 r. No273-03 «O6 obOpazoBanuu B Poccuiickoit
denepanuny;

[Tpuka3 Munnpocsemenust Poccun ot 9 nmekabps 2016 r. Ne 1576  «OO yTBepxkIeHHH
benepanbHOTO rOCYJapCTBEHHOTO 00pa30BaTeNLHOTO CTaHJapTa CPEIHETo
npodeccuoHalibHOTO 00pa3oBanus 1o npodeccun 15.01.35 Mactep cnecapHbix paboT

ITpuxa3z MunucrepctBa npocselieHus Poccuiickoit @enepanuu ot 24 asrycra 2022 roga N 762
(c m3menenusmu Ha 20 gexabps 2022 roma) OO yrBepxaenuu [lopsnka opraHuzanuu u
OCYILECTBIICHUS 00pPa30BaTEIbHON AEATEIILHOCTH 110 00pa30BaTEeIbHBIM POrpaMMaM CPEHETO
poQeCCHOHAIBHOTO 00pa3oBaHus";

[Ipukaza MwunoOpHayku Poccum ot 17.05.2012 Ne413 "OO6 yrBepxkacHuM (emaepaabHOTO
TOCYAapCTBEHHOTO 00pa30BaTEIHHOIO CTAHIapPTa CPEIHEro 001Iero oopa3oBanus';

[Tpuxa3za MunucrepctBa npocsemienus Poccuiickoit @enepanuu ot 12 asrycra 2022 r Ne 732
"O BHeceHHMHM HW3MCHECHHMH B (eaepalbHbIil TOCYJapCTBEHHBIM 00pa3oBaTENbHBIN CTaHIAPT
cpenHero oOmero oOpa3oBaHUs, YTBEPXKACHHBIH TNPHUKA30M MMHHUCTEPCTBA 00pa30BaHHA
Hayku Poccuiickoit @enepaunu ot 17 masg 2012 r Ne413";

[Tpukaza MunucrepcTBa npocemenus Poccuiickoit deneparuu ot 18 mas 2023 r Ne371 "O6
yTBEpKACHUH (DerepaibHOM 00pa30BaTEIBHON MPOTpaMMBbI CPETHETO 00IIero oOpa3oBaHus';

[Ipukaza MunucrepctBa npocsenieHus: Poccuiickoit denepanuu ot 22 mapra 2021 r Ne 115
"O6 yrBepxaenuu [lopsaka opraHu3aii U OCYIIECTBICHUS 00pa30BaTeIbHON EATEIbHOCTH
10 OCHOBHBIM 00I11€00pa30BaTeIbHBIM MpOrpaMMaM - 00pa30BaTEIbHBIM IPOrpaMmam
HAYaJILHOTO O0IIIEr0, OCHOBHOTO OOIIEro U CpeaHero ooiero o0pa3oBaHus;

[Tucebma Munnpocseuenus Poccun ot 01.03.2023 Ne05-592 "O HanpaBieHUN peKOMEeHAaui"
(BMecTe ¢ "PexkoMeHIanusMH MO peaiu3aluyd CPeaHEro oo0mero oOpa3oBaHUsS B TIpeaesiax
OCBOCHMSI 00pa30BaTEIbHOM MPOrpaMMBbI CpeIHero npodeccuoHanbHOro oopasopanus';
MunucrepctBo npocsemieHuss Poccuiickoit ¢enepauun ot 20 umrons 2020 r. N 05-772 O
HANpaBJIEHUU HMHCTPYKTUBHO-MeTonndYeckoro mucbma «0O0 yrtBepkaeHun Konuenuuun
npenojiaBaHust  00IIeoOpa30BaTENbHBIX  AMCHUIUIMH € y4e€TOM  IpodeccHoHaNbHOM
HanpassieHHocTy niporpamM CIIO, peanuzyembix Ha 6a3e OCHOBHOTO 0011Iero 00pa3oBaHUs;
YcraBa T'AIIOY CO «llomunpoduneueiii Texaukym uM. O.B.Tepémxuna» Ne 788-I1I1
09.11.2016r;

[Tonoxenus 06 ounom otaenenun IAIIOY CO «IIT um. O.B.Tepémkunay;

[Tonoxenus o camocrosarenbHoi padore TAIIOY CO «IIT um. O.B.Tepémkunay;
[TonoxeHus 1O IIAHUPOBAHUIO, OPTAHU3ALNHU U MPOBEIACHUIO JIAOOPATOPHBIX, MPAKTHIECKUX
pabot 'AIIOY CO «IIT um. O.B.Tepémkunay;

[Tono>keHns O TEKyILEM KOHTPOJIE M MPOMEXYTOUHOM arrecrauuu cryaeHtos ['AIIOY CO
«IIT um. O.B.Tepémkunay;

[Tonoxxenus o popmupoBanuu KYMO OIIOII T'AIIOY CO «IIT um. O. B. Tepémxkuna.

Pa3paboruuk:

I'ATIOY CO «llonumnpodunereiii TexuukyMm uM. O.B. Tepémkuna»
[Ipenonasarens Beiciier kareropuu Tokanosa H.B.
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1. O0mas xapakTepucTUKa padoueil nporpaMMsbl 001e00pa3oBaTeJbHOM TUCHUIINHBI
«XuMHUD

1.1. MecTo IMCHUIUVIMHBI B CTPYKTYPe OCHOBHOI NpodeccuoHAILHON 00pa3oBaTebHOI
NPOrpamMMbl

PaGouass mporpamma yueOHOW NUCHUIUIMHBI «XUMHS» SBISETCS 00s3aTeNbHOM YacThIO ITUKIIA
obpazoBarenbHoi Tporpammel B cooTBeTcTBHH ¢ PI'OC CIIO mis mpodeccuii U criennaaibHOCTEN
YITIC 15.00.00 Mammunoctpoenue no OITOIT CITIO IITKPC no npodeccun 15.01.35 Mactep
CJIECapHBIX padoT, yTBEPKAEHHOTO prKka3zoM MunoopHayku Poccun ot 09.12.2016 Ne 1576 ( pen.
Ot 01.09.2022) «OO0 yTBepxkaAeHUU (peaepanbHOr0 TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO
CcTaHzapta cpeaHero mnpodeccuoHanbHOro obpaszoBanmsi 1o mnpodeccun 15.01.35 Macrep
ciecapHbIx pabor» (3apeructpupoBano B Muntocte Poccun 23.12.2016 Ne 4408).

1.2. MecTo JUCHUIJIMHBI B CTPYKTYPe OCHOBHOI npodeccMoHAIbHOMH 00pa30BaTeIbHOM
NpOrpamMMmbl: JUCIUILTAHA BXOAUT B 00111€00pa30BaTEeNbHbIN HUKIL.

[Iporpamma peanusyercs B 1 cemectpe 1 kypca.

1.3. Heau 1 niianHupyemMblie pe3yabTAThl 0CBOCHUS THCIUATIINHbBI
1.3.1. Heaun u 3agaun AUCHUTIHHBI

@opMHUpPOBAaHKE y CTYJIEHTOB XUMUYECKON COCTABJISIONIEH €CTECTBEHHO-HAyYHOU KapTHHBI
MHpa KakK OCHOBBI MPUHATHS PEIIEHUWH B >KU3HEHHBIX W IPOU3BOJICTBEHHBIX CUTyalUsX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOIHON cperie.

3agaum IMCUMILIHHBI:

1) chopmupoBaTh MOHUMaHHE 3aKOHOMEPHOCTEW MPOTEKAHUS XMMUYECKHX MPOIECCOB U
SIBJICHUM B OKpYXKaloLIEd cpele, LEeJOCTHOM Hay4HOW KApTUHBI MHpa, B3aUMOCBS3M U
B3aMMO33aBHCUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTb YMEHMS MPOBOAUTH pACUEThl MO XUMHUYECKUM (opMyjaM U ypaBHEHUSIM
XUMUYECKUX pEaKUui, [UIAaHUPOBAaTh M  HMHTEPIPETUPOBATH  PE3yJbTaTbl XUMHUYECKHUX
3KCIEPUMEHTOB,

3) chopMupoBaTh HABBIKM MPOBEACHUS XUMHUYECKUX 3KCIIEPUMEHTAIBHBIX UCCIIEIOBAHUM C
cOO0JIIOICHHEM TTPAaBUII 6€30I1aCHOTO 0OpaIlleHus C BEIIECTBAMH U 1a00paTOPHBIM 000PY0BaHUEM;

4) pa3BUTh YMEHHS aHATU3UPOBATh, OLICHUBATH, IPOBEPATH HA JOCTOBEPHOCTh M 0000IIATh
UH(POPMALINIO XUMUYECKOTO XapaKTepa U3 Pa3TUIHbIX HCTOUHUKOB,

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH IOCIEACTBUS CBOEH JIEATENBHOCTH U
XUMHYECKHUX TPUPOHBIX, OBITOBBIX U MPON3BOACTBEHHBIX MTPOLIECCOB;

6) chopMupOBaTh MOHUMAHNE 3HAYUMOCTH JTOCTHIKCHHN XUMHUYECKON HAYKH U TEXHOJIOTUI
JUISL pa3BUTHUS COLIMATTLHOM U TPOU3BOJCTBEHHOM cep.

3HaTh:

1.chhopMUpOBaHHOCTH MPEJCTABICHUNA O MECTe XMMUHU B COBPEMEHHON Hay4yHOW KapTHHE
MHpa; MOHUMaHUE POJIM XMMUU B (POPMHPOBAHUHU KPYro30pa M (PYHKUMOHAIBHON I'PaMOTHOCTH
YeJIoBEKa I PEIICHUS IPAaKTUUECKUX 3a1a4;

2.chopMupoBaHOil COOCTBEHHOW TO3UIMH IO OTHONICHHIO K XUMHYECKOW HH(OpPMAIIUH,
MIOJIy4a€MOM M3 Pa3HbIX HCTOYHUKOB.

YMmers:



l.BnasieHHe OCHOBOMOJATAIOUIUMU XHUMHUYECKUMU TMOHSATUSMH, TEOPUSIMH, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; MMOJIb30BAHUE XUMUYECKOW TEPMUHOJIOTUEW U CUMBOJIMKOM;

2.BlaJIcHHEe OCHOBHBIMM METOJAMH HAy4YHOTO II0O3HAHMS, HCIIOJNB3YEMBIMU B XUMUHU:
HaAOJIO/IEHNE, OIMCaHWe, OJKCIEPUMEHT, yMeHue oOpaldaThiBaTh, OOBACHATH PE3YJIbTATHI
MPOBEACHHBIX OMBITOB M JIeJIaTh BBIBOJBI, MPUMEHSATH METOABl TO3HAHUSA TIPU PEIICHUHU
PaKTUYECKHX 3a/1a4;

3.chopMHpOBaHHOCTH YMEHHS JaBaTh KOJIMYECTBEHHBIE OLEHKU U MPOBOJIUTH PACUETHI MO
XUMHYECKUM (hopmyram, ypaBHEHUSM;

4. BnazieHue MPBUJIAMU O€30MACHOCTH MPH HCIIOIH30BAaHIUH XUMUYECKHIX BEIIECTB.
1.3.2. Ilnanupyemble pe3yjbTaThl OCBOCHUSI 0011e00pa30BaTEJbHONH JUCHHMILUIMHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe PI'OC COO



Koa n
HauMeHOBaHHe
(popmupyembIX
KOMIIeTeHII il

IInanupyemMble pe3yJbTaThbl 0CBOCHHS JMCHUIIUHBI

Oo0mmue

JAucuuninHapHbie

OK 01. BeiOupats
CIOCOOBI peLICHUS
3amad
npodeCCuOHAIBHON
NS TEIIEHOCTH
NPUMEHUTEIBHO K
pas3InYHbIM
KOHTEKCTaM

B yacTi Tpy10BOTr0 BOCIUTAHUS:
- TOTOBHOCTh K TpPYyAy, OCO3HAaHUE IICHHOCTH MacTepCTBa,
TPYIOJIO0HE;

- TOTOBHOCTh K aKTUBHOMW JECSITEIHHOCTH TEXHOJIIOTUYECKON H

COHH&HBHOﬁ HaIlpaBJICHHOCTH, CIIOCOOHOCTD HHUOUHUPOBATD,

IUIAaHUPOBaTh U CAMOCTOSITENIbHO — BBINOJHATH — TaKylo
NesITebHOCTD;
- UWHTEpec K pasnuuHbM chepam mnpodeccruoHaIbHON
NESITENIbHOCTH,
OBianenue YHHMBEPCAJIbHBIMH Y4eOHBIMU

NMO3HABATEJIbHBIMHM JIeHCTBUSIMH:

a) 0a30Bble JOrnYecKue AeicCTBHS:

- CaMOCTOATEIbHO (HOPMYJIMPOBATh M aAKTyaIM3HPOBATh
pooJIeMy, pacCCMaTPHUBATh €€ BCECTOPOHHE;

- YCTaHaBJIHMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIAaCCU(PUKALIUU U 000OIICHNUS;

- OMNpeAeNsATh LEIH ACSITeIBbHOCTH, 3a/laBaTh IMapamMeTpbl U
KPUTEPHUU UX TOCTHKCHHUS;

- BBIABIATH  3aKOHOMEPHOCTH W TIPOTHUBOpPEYHS] B
paccMaTprBaeMbIX SBIICHUSX;

- BHOCUTb KOPPCKTHUBHI B OLICHUBATh
pe3yIbTaToB
MOCJICCTBUI ACATECIHHOCTH;

- pa3BUBATb KPCATUBHOC MBIIIJICHUC IPH PCILICHNUU KU3HCHHBIX

JCATCIIBHOCTD,

COOTBCTCTBUC OCIAM, OOCHUBATL  PUCKHU

npobaem

- BJIAJIETh CUCTEMOM XUMHYECKUX 3HAHUW, KOTOpAs BKIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKHH DSJIEMEHT, aToM,
ANIEKTpOHHAst 000JI04YKa aToMa, s-, p-, d-3JeKTpOHHBIE OpOUTAIU
aTOMOB, MOH, MOJIEKYJIA, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTb,
CTENEeHb OKUCJIEHUS, XUMUUYECKas CBsI3b, MOJIb, MOJISIPHAs Macca,
MOJIApHBIA  00BEM, YIIEpOAHBIA CKeneT, (yHKIUOHATbHAS
rpyIma, paaukan, U30Mepusi, U30MEpPbI, TOMOJIOTHYECKUN P,
TOMOJIOTH,  YTJIEBOJOPOAbI,
COC/IMHECHUS, OMOJIOTMYECKH AaKTHUBHBIE BellecTBa (YIJIEBOJBI,

KUCIIOPOJ- M a30TCOJAEpIKAIIHe

KUPBI, OCJIKH), MOHOMEp, TMOJUMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJIAPHBIC COCAUHCHNA, KPUCTAINIMYCCKad PCIICTKA,
THUIIBI XUMHYECKHUX peakuui (OKHCITUTENBHO-
BOCCTAaHOBUTEJbHBIC, JK30- M DSHIOTEPMHUYECKHE, pEaKIuu

HMOHHOTI'O O6M6Ha), pacTBOp, OSJICKTPOJHUTBI, HCIJICKTPOJUTHI,

3IEKTPOJIUTUYECKAS JUCCoIUalus, OKHUCJIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUYECKOM pEaKIuu, XUMHUYECKOEe
paBHOBECHE), TEOPUHU U 3aKOHBI (TEOPHUSI XUMHUECKOTO CTPOCHUS
AM.

BJIEKTPOJIUTUYECKON TUCCOoLManuu, nepuoandeckuii 3akon . 1.

OpPraHUYECKUX BELIECTB Bbytneposa, Teopus
MeHneneeBa, 3aKOH COXPAHEHHUS MaccChl), 3aKOHOMEpPHOCTH,
CHUMBOJIMYECKUI SA3bIK XUMHUH, (PAKTOJOTHYECKUE CBEICHHS O
CBOMWCTBaX, COCTaBe, MOJIYYEHUH U OE30MaCHOM HCIOJIb30BAaHUU
BaOXHEHUIIMX HEOPTraHWYECKHX M OPraHMYECKHX BEIIECTB B OBITY
U IPAaKTHUUYECKOH 1€ATEIbHOCTH YETI0BEKA;

- YMCTb BBIBJIATH XApPAaKTCPHBLIC MNPU3HAKU U B3aUMOCBA3b

6




0) 0a3oBbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

- BJIaJIeTh HaBbIKAaMU y4eOHO-UCCIIeI0BATENLCKON U TPOEKTHOM
JeSITeIbHOCTH, HABBIKAMU Pa3pelieHus MpooieM;

- BBISABJIATH HpI/I‘II/IHHO-CHeILCTBeHHLIe CBiA3HU 158
aKTyaJII/I3I/IpOBaTB 3a;[aqy, BBIABUT'AaThb I‘I/IHOT€3y cec pCI_HCHI/IH,
HaXOJUTh IS

YTBEPKJICHHM, 3a/1aBaTh IapAMETPbI U KPUTEPHUH PELICHUS;

apryMEHThI JI0KA3aTelIbCTBA  CBOMX
- aHaJ'II/ISI/IpOBaTI) HOJ'Iy‘-IeHHI)Ie B XOJIe peHIeHI/Iﬂ 3agadyu
pe3yabTaThl, KPUTHYECKH OICHMBATh WX JOCTOBEPHOCTb,
MPOTHO3UPOBATH H3MEHEHHE B HOBBIX YCIIOBHSX;

- yYMeThb TIEPEHOCUTh 3HAHHWS B TI03HABATCIBHYI H
MPAKTUYECKYIO 00JIACTH KU3HEICATEIILHOCTH;

- YMETb HUHTETPUPOBATHh 3HAHWS U3 pPa3HbIX IPEIMETHBIX
obacreil;

- BbIABHUI'aTb HOBBIC HJICH, Hpe)maraTI) OpI/IFI/IHaJ'II)HI)IC
Imoaxoabl 1 peH_IeHI/ISI;

- CIIOCOOHOCTH MX UCITOJIB30BAaHMUs B I03HABATEILHON U

COHH&HBHOﬁ IMPAaKTHUKE

HU3YyUYCHHBIX HOH?ITI/Iﬁ, MNPUMCHATh COOTBCTCTBYIOINUC ITOHATHA
Ipu OIIMCaHUM CTPOCHUA H CBOICTB HCOPraHUYCCKUX U
OpraHHu4YCeCKUX BCHIECTB W HUX npeBpameHI/Iﬁ; BBIABJIIATH

B3aMMOCBA3b XUMHNYCCKHUX 3HAHUH C IIOHATUAMHA u
NpEACTABJICHUAMU APYTHUX CCTCCTBCHHOHAYYHLIX MMTPCAMETOB,

- YMCTb HCII0JIb30BaTh HAMMCHOBAHWA XUMHUYCCKUX COCI[I/IHGHHfI
MEXKIYHAPOJHOTO COI03a TEOPETHYECKOM M MPHUKIATHON XHUMUHU
U TpHUBUAJIBHBIC Ha3BaHHUA BaKHEHIITNX BEUICCTB (3TI/I.]'IGH,
alleTUJIeH, IIUIepuH, PeHo, popMalibaerul, yKCycHasi KUCIoTa,
[JIMLWH, YTrapHbl Ta3, YIJIEKUCHBIA ra3, aMMHUaK, TalleHas
HeramieHasi H3BECTb, IUTbEBas CoOJa W JPYTHX),
dbopMyIlbI  HEOPraHMYECKHX ¢  OpPraHMYeCKHX

BCIHICCTB, YPAaBHCHUA XUMHNUYCCKUX peaKHHﬁ, 00BACHATE HX

HU3BECTh,
COCTaBJIATh

CMBICJI; TOATBEPXKAATh XapaKTepHble XMMHUYECKHUE CBONCTBA
BEILIECTB COOTBETCTBYIOIIMMHU OSKCIEPUMEHTAMH U 3aMUCAMHU
YpPaBHEHNN XUMUYECKHUX PEAKLINN;

- yMeThb yCTaHaBJMBAaTh MPUHAJIEKHOCTh  H3YUYEHHBIX
HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB K OIpPEICICHHBIM
KJIaccaM U TpylnmnaM COEIMHEHUM, XapaKTepU30BaTh UX COCTAB U
BAKHEWILIME CBOMCTBA; OMpPEAENATh BHUAbBl XMMHUYECKUX CBSI3EH
(koBaneHTHAsl, MOHHAsA, METAJUIMYECKasi, BOJAOPOJHAs), THIIbI
KPUCTANIMYECKUX  PEIIETOK  BEIIECTB;  KIACCUPUIIUPOBATH
XUMUYECKUE PEAKIINH;

- copMupoOBaTh TPENCTABICHUS: O MaTECPHAIBHOM EIUHCTBE
MHPA, 3aKOHOMEPHOCTAX M MTO3HABAEMOCTH SBJICHUW MPUPOJIBI; O
MECTE M 3HAYEHUH XMMHH B CUCTEME €CTECTBEHHBIX HAyK U €€
poiu B O00ECHEYEeHUH YCTOWYMBOTO PA3BUTHUSI YEIOBEYECTBA: B
pelIeHnr MPoOIeM SKOJOTUIECKON, YHEPTETHUECKON U MUIIEBOU
0e30I1acHOCTH,

B pPasBUTHUU MCIUIMHBI, CO3JaHUHN HOBLIX
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MaTepHUaIoB, HOBBIX HMCTOYHMKOB OSHEPruu, B oOOecreueHuu
palMoOHaIBbHOTO  MPUPOJONOIL30BaHUS, B  (OPMUPOBAHUU
MHUpPOBO33pPEHUSI U OOIIEeH KyJbTyphl 4YellOBeKa, a TaKxke
9KOJIOTUYECKH 0OOCHOBAHHOTO OTHOUICHHUSI K CBOEMY 3/I0POBBIO
U IIPUPOJHOM cpelie;

- BJIQJIETh CUCTEMOM XMMHUYECKMX 3HAHUN, KOTOpas BKIIIOYAET:
OCHOBOIOJIaralonue MOHATUS (JOMOJHUTEIBHO K CHUCTEME
MOHATHIM  0a30BOro  ypoBHSI) - M30TONBL, OCHOBHOE U
BO30Y)KJICHHOE COCTOSIHME aToMa, THOpHAM3alMs aTOMHBIX
opouraneii, xumuueckas cBsa3p ("T " wm "", KpaTHBIE CBS3M),
MOJIIpHAsl KOHIIGHTpaIus, CTPYKTypHas Qopmyia, H30MepHs
(cTpykTypHasi, reomeTpuyeckas (LMC-TpaHC-U30MEPHs), THIIBI
XMMHAYECKHX peakuuil (roMo- M TeTepOreHHble, 00paTUMbIE U
HeoOpaThMbIe), pacTBOPBI (MCTHHHBIE, TUCIEPCHBIE CHCTEMBI),
KpUCTAJJIOTUAPATHL,  CTENEHb  JUCCOLMALMHU,  DJIEKTPOJIU3,
KPEeKUHT, PUGOPMHHT); TEOPUU H 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHYECKUE 3HAHMS, JIeKallle B OCHOBE MOHUMaHUS
MPUYUHHOCTY M CHUCTEMHOCTH  XUMHUYECKHX  SIBJICHHIA,
COBpEMEHHBIE TMPEACTABICHUS O CTPOSCHUH BellecTBa Ha
aTOMHOM, MOJIEKYJSIPHOM U  HAJMOJIEKYJISIPHOM  YpPOBHSX;
MPEJICTaBICHUSI O  MEXaHWU3Max  XUMHYECKHX  PEeaKIHid,
TEPMOJIMHAMUYECKMX M KHHETUYECKHX 3aKOHOMEPHOCTSAX HX
MIPOTEKAHUS, 0 XUMUYECKOM PaBHOBECUH, JUCIIEPCHBIX CUCTEMAX,
(hakToNOrMuecKrue CBEJCHUS O CBOMCTBAaX, COCTABE, MOJyYEHUU U
0€30MacHOM HCIIOJIb30BAHUM BA)KHEWIIUX HEOPTaHUYECKUX U
OpPraHMYECKUX BEUIECTB B OBITY U MPAKTUYECKOW NEATEIbHOCTU
YelioBeKa;  OOMIMX  HAay4YHbIX  NPUHLUIAX  XMUMHYECKOTO
IIPOM3BOJICTBA (HA NpUMeEpe NPOU3BOJICTBA CEPHOW KHUCIOTHI,
aMMMaKa, MeTaHoJIa, NepepadoTKu HePTH);




- YMeThb MNpPOBOAMWTH pacCUeThl MO XUMHYECKHM (QopMmylaM U
YpaBHEHUSAM  XMMHYECKHX  PEaKIuid C  HUCHOJIb30BAHUEM
¢u3nyeckux BeNMWYMH (Macchl, OObeMa ra30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIUYECTBECHHOMH
CTOPOHBI: pacueThl IO HAXOXKICHHIO XHUMHUYECKOH (OpPMYIIbI
BEIIECTBA; pacdeThl Macchl (00beMa, KOJIMYECTBA BEIIECCTBA)
npoaykKTa p€akuuu, €CJIM OAHO M3 HUCXOJHBIX BCHICCTB AAaHO B
BH/JIE PACTBOPA C ONPEIEIEHHON MacCOBOU J10JIEH PACTBOPEHHOIO
BEIIECTBA WJIM JIaHO B H30BITKE (MMEET NPUMECH); PacCUEThI
MaccoBOW WM OOBEMHON MJOJNHM BBIXOJA MPOAYKTA PEaKIUU;
pacueTsl TeroBoro 3¢¢exra peakiuii, 00bEeMHbIX OTHOLICHUM
ra3os;

- YMCTb BBIBJIATH XApPAKTCPHBLIC MNPU3HAKU U B3aUMOCBA3b
HU3YYCHHBIX HOHSITI/Iﬁ, MPUMCHATH COOTBCTCTBYIOIIWEC ITOHATUS
IIpU ONHCAaHMM CTPOCHHMSI M CBOMCTB HEOPTraHWYECKHX U
OpraHn4e€CKuXx BCE€IIECTB W HUX HpeBpaHleHI/II\/’I; BBISIBJISATH
B3aMMOCBSI3b ~ XMMHYECKMX  3HaHUM C  TMOHATHSIMH U
MIPE/ICTABICHUSIMHU JIPYTUX TMPEAMETOB Uid 0oJiee OCO3HAHHOTO
MOHUMAaHUS U OOBSCHEHUS CYIIHOCTH MaTEepPHaIbLHOTO €IMHCTBA
MHpa; HUCIHOIB30BaTh CHUCTEMHBbIE XUMUYECKHUE 3HAHUSA IS
OOBSICHEHUS] ¥  TPOTHO3MPOBAHUS  SIBICHUH, HUMEIOIIUX
€CTECTBEHHOHAYYHYIO TIPUPO.LY;

- YMCTb MCII0JIb30BaTh HAMMCHOBAHWA XUMHUYCCKUX COCI[I/IHGHI/Iﬁ
MEXIYHAPOJHOTO CO03a TEOPETHYECKOM M MPHUKIATHON XHUMUHU
Y TPUBUAJIbHBIE HAa3BaHUS BELIECTB, OTHOCSIIMXCS K U3YYCHHBIM
KJlaccaM OpraHMYeCKUX W HEOpraHMYeCKHX COeIWHEHUH;
WCIONIb30BaTh XMMHUYECKYI0 CHMBOJHKY JJS COCTaBIICHUS
(GbopMyn  HEOpPraHMYECKHX  BEIIECTB, MOJIEKYJSIDHBIX U
CTPYKTYpPHBIX (pa3BEpHYTHIX, COKpAIICHHBIX M CKEJIECTHBIX)
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(dbopMyn OpraHMYeCKMX BELIECTB; COCTaBJIATh ypaBHEHHs
XMMHUYECKMX  peakUMd U  pacKpblBaTb HMX  CYLIHOCTb:
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKLUUH  MOCPEICTBOM
COCTaBJICHUS DJIEKTPOHHOIO OajlaHCca STHX PEaKIMid; peaxiuii
MOHHOTO OOMEHa TyTeM COCTaBJICHHMS WX TMOJHBIX H
COKpAaIICHHBIX HMOHHBIX ypaBHEHUH; peakuud TI'MJIpoju3a,
peakuuii KOMILJIEKCOOOpa30BaHUs (Ha puMepe
THIPOKCOKOMITJIEKCOB LMHKAa M aJIOMHUHHS); MOJITBEPXKIaTh
XapaKTepHbIE XUMHYECKHE CBOWCTBa BEIIIECTB
COOTBETCTBYIOIIUMH 3KCIEPUMEHTAMH M 3alUCSIMU YPaBHEHUI
XMMHYECKHUX PEaKIIMi;

- yMeTh KJacCU(PUUIUPOBATh HEOPraHMYECKUE U OpraHUYECKHUe
BEIIECTBA M XUMHUYECKUE PEAKIUH, CAMOCTOATEIbHO BBIOMPAThH
OCHOBAHMS W KpUTEPUH IS KIacCHU(DUKALUU HU3ydaeMbIX
XUMHUYECKUX OOBEKTOB; XapaKTepU30BaTh COCTAaB M BaKHeHIIne
CBOICTBa BEILECTB, MPUHAIIEKAIINUX K ONpPEAeIeHHBIM Kilaccam
U TpynmaM COeAMHEHMHM (TMpocThle  BEIECTBAa, OKCHIBI,
TMJIPOKCUBI, COJM; YIJIEBOAOPO/bI, MPOCThIE 3(DUPHI, CHHUPTHI,
(beHoIIbI, anbaerubl, KEeTOHbI, KApOOHOBBIE KHUCIOTHI, CIOXKHbIE
3GUpBI, KUPHL, YIIEBOAbI, AMHHBI, AMHUHOKHCJIOTHI, OEJKN);
IIPUMEHSATh 3HAHHUA O COCTaB€ M CBOWCTBAax BEILIECTB IS
SKCIIEPUMEHTAJIbHOW  IMPOBEPKU  TUIOTE3  OTHOCUTEIBHO
3aKOHOMEPHOCTEH  IPOTEKAaHUs XUMHUYECKMX pEaklui H
MIPOrHO3UPOBAHUS BO3MOKHOCTEN UX OCYLIECTBIICHUS;

- yMeThb NOATBEP)KJaThb HAa KOHKPETHBIX IpHUMEpax Xapakrep
3aBUCUMOCTH  PEAaKLUHMOHHOW  CIIOCOOHOCTH  OpPraHUYECKHUX
COEMHEHUI OT KPaTHOCTH M Thia KoBaleHTHOH cBs3u ("0 " u
"""), B3aUMHOTI'O BJIMSIHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX; a
TaKXKe OT OCOOCHHOCTEH peau3ali Pa3IMYHBIX MEXaHU3MOB
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MPOTEKaHUs PEeaKLni;

- YMEeThb XapakTepU30BaTh IEKTPOHHOE CTPOEHHE aToMOB (B
OCHOBHOM U BO30Y’KICHHOM COCTOSIHUM) U MOHOB XHMHUECKUX
anemeHTtoB | - 4 mnepuonos Ilepuoauueckoint cucremsr J[.U.
MeHieneeBa 1 UX BaJIEHTHBIE BO3MOKHOCTH, UCTIONB3Y S TIOHSATHS
"s", "p", "d-amexTpoHHBIE" OpOMTANN, YPHEPTETHUECKUE YPOBHH;
OOBSICHATh 3aKOHOMEPHOCTH HM3MEHEHHUS! CBOWCTB XHMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX MMH COCIMHEHHWH IO Tepuojaam |
rpymnmam;

OK 02. Ucnonb3oBath
COBPEMECHHBIE
CpeJIcTBa TIOHCKA,
aHaIM3a u
HHTEPIpPETANN
uHpopmanuu u
WH(POPMAIIMOHHBIC
TEXHOJIOTUH TSI
BBITOJIHCHUS 32184
npodeccuoHaNBHOM
JIESITEIIBHOCTH

B o0s1acTH HEHHOCTH HAYYHOI O MO3HAHUS:

- ¢(hOopMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKH M OOILECTBEHHOM
MIPaKTHKH, OCHOBaHHOTO Ha nanore KyJbTYD,
CIOCOOCTBYIOLIETO OCO3HaHHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHUPE;

- COBEpILIEHCTBOBAHUE S3BIKOBOW M YMTATENIBCKON KyJIbTYpHI
KaK CpeJICTBa B3aMMOJAEUCTBUS MEXAYy JIIOJAbMHU U TO3HAHUS
MUDA;

- OCO3HaHUE LIEHHOCTH HAYYHON JEATEIBHOCTH, TOTOBHOCTH
OCYLIECTBIISATh IIPOEKTHYIO u HCCIIEIOBATENBCKYIO
JeSTENIbHOCTh UHMBUYaJIbHO U B TPYIIIIE;

OBaanenue YHHMBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJLHBIMU 1€l CTBUSIMM:

B) padora ¢ uHgopmaumeii:

- BJIQ/IETh HaBBIKAMU MOJTY4YE€HUS HHPOPMALIMU U3 HCTOUHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIILHO OCYILECTBIIATH IOUCK, AHAIIU3,
CHCTEMaTH3allMI0 U MHTEPIPETALUI0 HHPOPMALIUN pa3IMYHBIX
BUJIOB U (DOPM IIPECTABICHHUS;

- YMETh IUJIAHUPOBATh U BBINOJHATH XUMHUYECKUH SKCHECPUMEHT
(mpeBpamieHuss OPraHUYECKUX BELIECTB NpU HarpeBaHUH,
MIOJIyYEHHUE STHIIEHA U H3YYEHHE €ro CBOMCTB, Kau€CTBEHHbIE
peakuuMd Ha aJupAETUAbl, Kpaxmall, YKCYCHYIO KHCIIOTY;
JeHaTypanus OeJIKOB IIPU HArPEBaHHUHU, LIBETHbIE PEaKIIMK OEIKOB;
IIPOBOJIUTH PEaKLUK HOHHOI'O 0OMEHa, OIPEAEIATh CPEly BOJHBIX
pacTBOpOB, KaueCTBEHHbIE peaklUM Ha cyibdar-, kKapOoHAT- U
XJIOpU/I-aHUOHBI, Ha KaTHOH aMMOHMS; pemaThb
SKCIEpUMEHTANIbHbIE 3aJauyu 1o TemaMm "Meramibl"
"Hemeramnpl") B  COOTBETCTBUM C IpaBUWIAMHM  TEXHHUKH
0€30MacHOCTH IpU OOpAIIEHUH C BEIIECTBAMU M J1a00paTOPHBIM
000pYyJIOBaHUEM; TPENCTABISATH  PE3YJbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (popMe 3amucHu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii u  (QOpMyIMpOBaTH BBIBOJBI HAa OCHOBE JTHX
pe3yJIbTaTOB;

- yMeTh  aHaJIM3MpOBaTh  XHMMHYECKYI  HMH(OpMaIHIO,
MOJy4yaeMyl0 M3 Ppa3HbIX MCTOYHUKOB (CPEICTB MAacCOBOIi
uHpopmanuu, cetb IHTEpHET U Apyrue);

- BJIaJIETh OCHOBHBIMU METO/IaM1 HAyYHOT'O IO3HAHUS BELLIECTB U
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- co3JaBaTh TEKCThl B Pa3IMYHBIX (GopMarax C Y4ETOM
Ha3HaveHUs MH(OpMAIMK W ITENEBOW ayTUTOPHUHU, BBHIOHpAs
ONTUMAJIBHYIO (POPMY MIPEICTABICHUS U BU3YaIH3aIUH;

- OOCHHUBATb JOCTOBCPHOCTD, JICTUTUMHOCTD I/IH(bOpMaLII/II/I, (M9
COOTBCTCTBUC ITPABOBBIM U MOPAJIbHO-3TUYCCKUM HOPMaM;

- UCTIOJIb30BaTh cpeactBa  MH(DOPMAIMOHHBIX u
KOMMYHHKAIIUOHHBIX TEXHOJIOTUH B PEIICHUKU KOTHUTHUBHBIX,
KOMMYHHKAaTHUBHBIX n OpraHHu3allMOHHBIX 3aaa4 C
cobJroieHreM TpeOoBaHU IPrOHOMUKH, TEXHUKH
0€30MaCHOCTH, THTHCHBI, PecypcocOepeXeHHs, NMPaBOBBIX H
ATHUYECKHX HOPM, HOPM HH(OPMAIIMOHHON OE30MacCHOCTH;

- BIIaJICTh HABBIKAMHU PACIIO3HABAHUS U 3alIUTHI HHPOPMAIIH,
nH(OPMAIIMOHHON 0E€30MaCHOCTH JTMYHOCTH;

XUMUYECKUX SBJICHHUH (HaOMIOJCHHE, N3MEpPEHUe, SKCIICPUMEHT,
MOJICTMPOBAHUE);

- YMeThb MpPOBOAHWTH PACUYEThl MO XUMHYECKHM (QopMmylaM U
YpaBHEHUSM  XHMHYECKHX PEaKUuid C  HUCHOJIb30BaHUEM
(u3MYeCKUX  BEIMYUH, XapaKTEPU3YIONIUX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0OBeMa (HOpMaJbHbBIE
YCIIOBHSI) Ta30B, KOJUYECTBA  BEIECTBA;  HCIIOJIH30BATh
CUCTEMHBIC XUMHUYCCKHE 3HAHUS I TNPUHATUS PEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTYallUsAX, CBA3aHHBIX C BEIIECTBAMHM
1 UX IPUMCHCHHEM;

- YMETb CaMOCTOSITENILHO TUIAHUPOBATH M TPOBOAUTH XUMUYECKUI
AKCIIEPUMEHT (TOJIyYeHHE W U3yUYeHHEe CBOMCTB HEOPTraHMYECKHUX
u OpPTaHHYECKUX BEILIECTB, KaueCTBEHHbIE peaxiuu
YTICBOJIOPOOB PA3IUYHBIX KJIACCOB M KHUCIOPOICOISPIKAIINX
OpPTaHWYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTATBHBIX 33124 110
pacro3HaBaHWIO HEOPTAHMYECKUX M OPTaHHYECKUX BEIIECTB) C
coOJTr0/IeHrEeM MPaBHII OE30MaCHOTO OOpAIeHHS C BEIIECTBAMHU U
nabopaTopHbIM  Oo0OpyaoBaHWEM,  (OPMYIUPOBATH  IEIH
WCCIIeIOBaHUs, MIPEIOCTABIATh B PAa3IUYHON (opMe pe3yIbTaThl
AKCIIEPUMEHTA, aHAIIM3UPOBATh U OIICHUBATH UX JIOCTOBEPHOCTH;
- YMETb OCYIIECTBIATH IEJICHANPABICHHBIN MOUCK XUMHYECKON
nH(pOpMallM B Pa3UYHBIX HMCTOYHHUKAX (HayyHas U yd4eOHO-
Hay4dHas JUTEepaTypa, CPeICTBAa MAacCOBOW HH(OPMAIUU, CETh
WHuTepHeT W ApyTHe), KPUTHYSCKH aHATH3UPOBATH XUMUYCCKYIO
nHpopmanuo, mnepepadbaTeiBaTh €€ U HWCIONb30BaThb B
COOTBETCTBHUH C MOCTABJIICHHON y4eOHOM 3a1a4eii;

- BIIaJIeTh CHUCTEMOW 3HAHUI O METOJaX HAyYHOTO MO3HAHUS
SIBIIGHUW TPUPOIBI, UCIOJIBb3YEMbIX B €CTECTBEHHBIX HAayKax U
YMEHHUSIMH TPUMEHSATh 3TH 3HAHHUSA TPH IKCICPUMEHTAIHHOM
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HCCICAOBAaHMHM BCIICCTB MU I OOBACHEHHUST XMMHUUYECKHX
fIBJIeHI/Iﬁ, HUMCIOIIUX IIpupoae
JIeSITEILHOCTH YE€JI0BEKA U B IIOBCEAHEBHOM JKHN3HH,

MECTO B IIp aKTUUYECKOM

OK 04. 3¢ dexruBHO
B3aUMOJICHCTBOBATh U
paboTaTh B
KOJUIEKTUBE U
KOMaH/Ie

- TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPEAETIEHHUIO;

-OBJIQJICHUE HaBBbIKaAMH y4eOHO-UCCIIeI0BATENBCKOM,
MPOEKTHOM U COIMATIbHOMN JIEATEIIbHOCTH;

OBaanenue
JNeHCTBUSIMH:
0) coBMecTHasl 1eITeJIbHOCTh:

- IIOHUMATb MW HCHOJIB30BATh IMPCHUMYIICCTBA KOMaHJIHON u

YHUBEPCAJTBbHBIMUA KOMMYHHUKATUBHBIMHA

WHINBUAYATHHON PabOTHI;

- IIPUHUMATh LeIn COBMECTHOM

U KOOPIMHHUPOBATH

JIeSTEIIbHOCTH,
OpraHU30BbIBATH NEUCTBUAA 10 €€
JOCTHKEHHIO: COCTABIIATH IUIaH JEUCTBUMN, paCIpeaeIIsTh POJIU
C YYeTOM MHEHHMH YYacTHUKOB OOCYXJaTh pe3yJibTaThbl
COBMECTHOM paboThI;

- KOODAMHHPOBATh U BBINOJHATH pabOTy B YCIOBHUAX
peaJIbHOTO, BUPTYaJIbHOTO " KOMOUWHUPOBAHHOTO
B3aHUMOJCHCTBUS;

- OCYILUECTBIATH IO3UTUBHOE CTPATETMUYECKOE IIOBEJICHHUE B
pPa3IMYHBIX  CUTyalUsX, MpOSBJIATH  TBOPYECTBO U
BooOpakeHue, ObITh MHULIUATUBHBIM

OBaanenue YHHMBEPCAJbHBIMH peryJsiTUBHBIMH
AeHCTBUAMM:

I') NPUHATHE ce0sl U APYTUX JIIOeil:

- NPUHUMATh MOTHBBI W apryMEHThl APYrUX JIOAEH Mpu
aHaJIN3€ PE3YJIbTATOB IEATENbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO JIPYTUX JIOACH Ha OIINOKY;

- YMETH IUIAHUPOBATh U BBINOJIHATH XUMUYECKUN SKCIIEPUMEHT
(npeBparienus BEILIECTB

MOJIYUCHHUEC OTUJICHA W H3YUCHHUC €TI0 CBOfICTB, Ka4€CTBCHHBIC

OpTraHU4YCCKUX IIpu Harpe€BaHHU,

peakuuMu Ha aJubAeTUAbl, Kpaxmall, YKCYCHYIO
JieHaTypalys OeJIKOB ITpU HarpeBaHHUM, LIBETHBIE PEAKLIUU OEIIKOB;
IIPOBOJIUTH PEAKLIUX HOHHOT'O 0OMeHa, OIPEeAEIsATh CPey BOIHBIX
pacTBOpOB, KaueCTBEHHbIE peakiMM Ha cyibdar-, KapOoHAT- U

KaTHuOH

KUCIIOTY;

XJIOPpUA-aHUOHBI, Ha AMMOHUA, peuarb

JKCIEpUMEHTANIbHbIE 3aJauyu 1o TemaMm "Meramibl"

"Hemeramnel") B  COOTBETCTBUM C MpaBWIAMHU  TEXHUKH
0€30MacHOCTH TpY OOpAIIEHUH C BEIIECTBAMU M J1a00paTOPHBIM
o0opyI0BaHUEM; XUMHUYECKOTO
JKCTIEpUMEHTa B (hopme 3amucu ypaBHEHHH COOTBETCTBYIOLIMX

peakuuii u  GopMmynaHpoBaTh BBIBOJIBI Ha

OpeaACTaBIATE  PE3YJIbTAaThI

OCHOBE JTHX
pe3yJIbTaTOB;

-YMETh CaMOCTOSITENILHO IIAHUPOBAThH M MPOBOIUTH XUMUYECKUI
BKCHepI/IMeHT (HOJIy‘-IeHI/IC nu I/I3y‘-IeHI/Ie CBOI\/'ICTB HCOPFaHI/IqCCKI/IX
nu OpI‘aHI/I‘-ICCKI/IX BCIIICCTB, KAa4CCTBCHHEIC peaKI_II/II/I
YTICBOJIOPOIOB PA3IIUYHBIX KJIACCOB M KHUCIOPOICOISPIKAIINX
OpFaHI/I‘IGCKI/IX BCIIICCTB, pemeHI/Ie 3KCHCpI/IM€HTaJ'II>HBIX 3aaay4 11o
pacro3HaBaHWIO HEOPTAHMYECKUX M OPTaHHYECKUX BEIIECTB) C
coOJTr0IeHreM MPaBHIT OE30MTaCHOTO OOpAICHHS C BEIIECTBAMU U
1a0opaTopHBIM  000pyAOBaHHWEM,  (HOPMYIHpOBaTh  ICNIH
WCCIIeIOBaHUS, MIPEIOCTABIATh B PAa3IUYHON (hopMe pe3ybTaThl

OKCIICPUMCHTA, aHAJIU3UPOBATH U OLUCHUBATH UX JOCTOBCPHOCTD,
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- pa3BHUBATb CIIOCOOHOCTh MOHUMATh MUDp C IIO3UIHMU APYTOIro
YCJIOBCKA,

OK 07.
CopeiicTBOBaTH
COXPAHCHHIO
OKpYXaIoIlIei cpebl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIUMaTa,
TIPUHIIAIIBI
OepexKIMBOTO
MIPOU3BO/ICTRA,

3¢ (HeKTUBHO
JIEICTBOBATH B
Ype3BbIYANHBIX
CUTYaLIUAX

B o6s1acTH 3K0/10rM4YeCcKOr0 BOCIMTAHHUSA:

- c(OpPMUPOBAHHOCTH IKOJOTUICCKON KYJIBTYpPhl, TOHUMaHUE
BJIUSHUSL ~ COLMAJIbHO-DKOHOMHUYECKMX  IPOLECCOB  Ha
COCTOSIHUE€ NPUPOJHOW M COUUAIBHOW Cpebl, OCO3HAHUE
IJ100aTBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIIeM;

- IJJAHUPOBAHUE U OCYILECTBIICHUE JACHCTBUI B OKpYykKarolen
Cpele Ha OCHOBE 3HAaHUS LeEJIed YCTOMYMBOrO pa3BUTHUS
YeJI0BEUECTRA;

AKTUBHOE  HENpUATHE  JACUCTBUH, INPHUHOCAIIUX  BpEX
OKpYKaroIlei Cpeae;

- YMEHHE MPOTHO3UPOBATH HEOJIATONPHUSATHBIE YKOJIOTHIYECKUE
MOCJIEICTBHUS TIPEANPUHUMACMBIX JEHCTBUM, MPEIOTBPAIIATH
UX;

- pacuIMpeHHe ONbITa  JEATEIbHOCTH  SKOJOTMYECKOU
HaIpaBJIE€HHOCTH;

- OBJIQ/ICHUE HaBBIKAaMH Y4eOHO-HCCIIEI0BATENBCKOM,

MPOEKTHOM U COLMAJILHOW JIEATEIIbHOCTH;

- copMHUPOBATH NPECTABICHUS: O XUMUYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTHHBI MUpa, POJIM XMUMHUU B MO3HAHUU
SIBJICHUH TPUPOJBI, B (POPMHUPOBAHUU MBINIJICHUS U KYJIbTYPbI
JUYHOCTH, €€ (PyHKIIMOHAIbHOM IPaMOTHOCTH, HEOOXOIUMOM AJIst
pElIeHUs MPaKTUYECKUX 3a/1a4 U SKOJIOTHYEeCKH 0OOCHOBAaHHOIO
OTHOLLIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpefe;

- yMeThb COOJIOJAaTh NpPaBUIIa SKOJOTMUYECKH 1EJIeCO00pa3HOro
MOBEJICHUsI B OBITYy M TPYNOBOH JEATEIBHOCTH B HENAX
COXpaHEHUs CBOETO 310POBbs U OKPYXKAIOILEH IPUPOTHON CPEMBL;
YUUTBHIBaTh ONACHOCTh BO3AECUCTBHUS HA JKHUBBIE OPraHU3MBbI
ONpEIEICHHBIX  BEIIECTB, IOHMMAas CMBICI  IOKa3aTess
MpeIeTbHON TOMyCTUMOW KOHIIEHTPALINH;

- YMETh IPOTHO3UPOBATh, AaHAJIM3UPOBATH U OLICHUBATH C 03U
3KOJIOTUYECKOH MOCJIEICTBUS
MPOU3BOJCTBEHHON JEATEIbHOCTH YEJIOBEKa,

nepepa60TKoﬁ BCIICCTB,; UCIIOJIB30BATh MOJYYCHHLIC 3HAHUA JIS

0€e30I1aCHOCTH OBITOBOM H

CBSI3aHHOM ¢
NPUHITHS TPAMOTHBIX pEIIEHUH Mpo0iieM B CHTYyalUsX,
CBSI3aHHBIX C XUMHUCH;

- YMEThb OCO3HaBaThb OINACHOCTb BO3JCUCTBHUS Ha JKHUBBIE
OpPraHu3Mbl  ONPEAEJICHHBIX  BEUIECTB,

IIOHUMas CMBICJI

IIoKa3aTeida HpGI[GJ'IBHOfI KOHICHTpaluu, H“
Ha IMpuMepax YMCHBIICHUA u

OpeaoTBpallicCHUuA WX BpCAHOIO BO3JICHCTBUS Ha OpraHu3M

JIOITyCTUMOU

IIOSACHATD CIIOCOOBI

YCJIO0BCKaA.

[K 1.1
Brimonuate
MOJITOTOBKY pabodero

B o6s1acTH 3K0/10IrMYeCKOr0 BOCIIMTAHHUS:
- cpOopMHUPOBAHHOCTH IKOJOTHUYECKOW KYJIBTYpHI, TOHUMaHHUE

BIIMSTHUSA CONUaJIbHO-3KOHOMHWYCCKUX mponeccoB Ha

- chopMHUPOBATH NPEICTABICHUS: O XUMUYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOM KapTHUHBI MUpPA, POJIM XHUMHUHU B MO3HAHUHU
SIBJICHUHN TPUPOJIBI, B (POPMUPOBAHUU MBIIIJICHUS U KYJIbTYPbI
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MecTa, 3aroTOBOK,
WHCTPYMEHTOB,
MPUCTIOCOOTICHUM IS
WU3TOTOBJICHUS
PEXYIIETO u
U3MEPUTEIIBHOTO
UHCTPYMEHTA B
COOTBETCTBUU c
MIPOU3BOJICTBEHHBIM
3aJJaHuEM C
COOII0IEHUEM
TpeOOBaHUN OXpaHbI
Tpyaa, MOXapHOH,
IIPOMBILUICHHOU u
9KOJIOTUYECKOU
0e30I1acHOCTH,
MpaBWJIaMU
OpraHu3aIu

pabouero mecta

COCTOSHUE TNPUPOJHOW M COLMAIBHOW Cpeabl, OCO3HAHUE
r7100abHOTO XapakTepa 3KOJOTMUECKUX Ipobiem;

- IJIAHUPOBAHUE U OCYILIECTBIICHUE ACUCTBUN B OKpYXKarolen
Cpele Ha OCHOBE 3HAaHMs LEIEH YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;

AKTMBHOE  HENpUATHE  JACUCTBUH, MNPHUHOCAIIUX  BpeEX
OKpYKarollei cpeae;

- YMEHHUE NMPOTHO3UPOBATH HEOJATOMPUITHBIE SKOJIOTHYECKUE
MOCJICACTBUS NPEAIPUHUMAEMBIX ICHCTBUM, NMPEIOTBPAILATh
UX;

- pacUIMpEeHHME OmbITa  JCATENBHOCTH  JKOJIOTMYECKOU
HaIIPaBJIEHHOCTH;

- OBJIaJICHHE HaBBIKAMU Y4eOHO-HCCIIeI0BATEIbCKOH,

MPOEKTHOM U COLMATIbHOMW JIEATEIIbHOCTH;

JMYHOCTH, €€ (PyHKIIMOHAJILHON IPaMOTHOCTH, HEOOXOAUMOM A1t
peleHus MPaKTUYECKUX 3a7jad ¥ SKOJIOTHYeCKH 0OOCHOBAaHHOI'O
OTHOLIEHUS K CBOEMY 310POBBIO U IIPUPOJHOM Cpele;

- yMeThb COONIOJAaTh NpaBUIIa HKOJOTHUYECKH LIEJIECO00pa3HOro
IIOBCACHUA B GBITy u pr,[[OBOfI ACATCIIPHOCTH B 1LCIAX
COXpaHEHUs CBOETO 310POBbs U OKPYKAIOLIEH IPUPOTHON CPEMBL;
YYUTBIBAaTh OITACHOCTH B03)1€I\/'ICTBI/I$[ Ha JKHBBIC OPraHU3Mbl
OIMPEACIICHHBIX BCIIECCTB, IIOHUMas CMBICJI IIOKa3aTeJrst
MpeeIbHON TOMyCTUMONU KOHIIEHTPALIUH;

- YMETb IPOTHO3UPOBATh, AaHAIM3UPOBATh U OLICHUBATh C MO3ULIUI
9KOJIOTUYECKOM  0€30macHOCTH  MOCIEACTBUS

HpOHSBOHCTBCHHOﬁ JACATCIIBHOCTH  4YCJIOBCKA,

OBITOBOM U
CBS3aHHOM C
nepepabdoTKOM BEIIECTB; UCIIOJIL30BATh MMOTYYCHHBIC 3HAHUS JITIS
NPUHITHS TPAaMOTHBIX pEMIEHUH TMpo0JsieM B CHTYyalHsX,
CBSI3aHHBIX C XUMHUCH;

- YMCTb OCO3HaBaTb OIIACHOCTb BOS}IGﬁCTBHﬂ Ha JKHBBIC

OpraHnU3MBbI OMMpECACIICHHBIX BCIICCTB, IIOHUMas CMBICJI
II0Ka3aTcCiiAa HpeHCHBHOﬁ HOHYCTHMOﬁ KOHICHTpaluu, u
IIOSACHATD Ha npumMepax CII0COOBI YMCHBIICHUS u

OpeaoTBpaliCcHUA WX BPEAHOTO BO3JCHUCTBUSA Ha OopraHusm
YCJIO0BCKa.

IK 2.1
[ToaroraBnuBaTh
obopyioBaHue,
WHCTPYMEHTHI,
pabodee MecTo IS
COOpKM M  CMasKu
y3JI0B U MEXaHH3MOB
CpeqHeld W BBICOKOM
KaTeropuu

Osianenne YHHUBepPCAJbHBIMHU
MO3HABATEJbHBIMU 1€l CTBUSIMM:

yueOHBIMU

a) 0a30Bble JOrnYecKue AeicCTBHS:

- CaMOCTOATEIbHO (OPMYJIMPOBATh M aAKTyaIM3HPOBATh
po0JIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIAaCCU(PUKALIUU U 000OIICHNUS;

- OMNpeAeNsATh LEIH ACSITeTbHOCTH, 3a/laBaTh MapaMeTpbl U

- chopMHPOBATH NPEJCTABICHUS: O XUMHYECKON COCTABIISIONICH
GCTGCTBGHHOHaquOﬁ KapTUHBI MHpa, POJIM XUMHU B IO3HAHWUUN
SBJICHUN TPHUPObI, B (POPMHUPOBAHMHU MBILUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PyHKIIMOHAIbHOM IPaMOTHOCTH, HEOOXOIUMOM AJIst
pelIeHUs MPaKTUYECKUX 3a]1a4 U SKOJIOTHYEeCKH 0O0CHOBAaHHOTO
OTHOLLIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJTHOM cpefe;

- YyMeTh COONIOJaTh MpaBUia KOJOTHYECKH IeJIecOo00pa3HOro
IIOBCACHUA B 6BITy )41 TpYI[OBOfI AJCATCIIBHOCTH B ILCIIAX
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CJIOKHOCTH,

KpUTCPUHU UX JOCTUIKCHUA,

COXPAHEHHUS CBOETO 3/I0POBbS M OKPY>KaIoIel MPUPOTHOMN CPEIbI;

MEXaHUICCKOM, - BBIABIATH  3aKOHOMEPHOCTM W  TIPOTHUBOPEYHs] B | YUUTHIBATh ONACHOCTh BO3JCHCTBUSL HAa JKUBBIE OpPraHU3MBI
TH/paBIMICCKOH, paccMaTpUBaEMBbIX SIBJICHUSX; ONpEENEHHBIX  BEIIECTB, TMOHMMAas  CMBICH  [IOKA3aTeis
THEeBMAaTUYECKON . .
. . | - BHOCUTb KOPPEKTHBBl B JESITEIbHOCTb, OLIEHUBATDH | IPEACIbHON JOMYCTUMON KOHLIEHTPAIUH;

yacten U3JICITHHA .

TBETCTBU bTaTOB SIM HUBaTh PHUCKHU | - yMETh IPOTHO3UPOBATH, AHATTU3UPOBATH M OLICHUBATH C MIO3HUIIUN
MammHOCTpOeHHs B | COOTBETCTBHE  DE3YNLTATOB  LENAM, OLECHHMBA puc YMETb IPOrHO3UPOBATh, AHAJIM3UPOBATH U OLIEHUBATH C MO3MUI]
COOTBETCTBHMN c | TIOCIIeICTBUI 1EATENBHOCTH; HKOJIOTUYECKON  O€30MacHOCTH  IMOCHEACTBUS  OBITOBOM |
TEXHUIECKHM - pa3BHBAaTh KPEATUBHOE MBIIIJICHHUE ITPH PEIICHUH )KU3HEHHBIX | MPOU3BOJCTBEHHON JIEATEIIFHOCTH YEJIOBEKAa, CBA3aHHOW C
3aJJaHUEM ¢ | mpobGiiem nepepabOTKOM BEIIECTB; UCTIOIB30BAThH MOMYYCHHBIC 3HAHHS TSI
cobro/iecHHEM MPUHATHS TPAMOTHBIX PEHICHWH MpoOjieM B  CUTyaIusx,
TpeboBanuii OXpaHbl CBSI3aHHBIX C XUMHUEH;
Tpyaa, MOXKapHOM, .

. - YMETb OCO3HABaTh OMACHOCTh BO3/ICHCTBUS Ha KUBBIE

MIPOMBIIIIICHHON U
SKOIOHUECKOi OpPTraHU3MBbI ONPE/IEICHHBIX BEIECTB, IOHUMAs CMbICI
0e30macHOCTH,
NpaBUIaAMHU
OpraHu3anuu
paboyero Mecta
IIK 3.1 OBJagenue YHUBEPCAJIbHbIMHU y4eOHBIMH | - chOPMUPOBATH NMPEACTABICHUSA: O XUMHUYECKOW COCTaBJISIONICH
[onroraBnusarh MO3HABATEJIbHBIMM IEHCTBUSIMH: €CTECTBEHHOHAYYHOM KapTHUHBI MUpPA, POJIM XUMHUU B MO3HAHUU
paboree MECTO, | 2) GazoBbIe JTOTHUECKHE el CTBHS: SBJICHUN NPUPOIBI, B (POPMUPOBAHUM MBIIUICHHS M KYJIBTYpPbI
MHCTPYMEHTHI u

HPUCTIOCOOTICHUS ISt
PEMOHTHBIX pPaboOT B

COOTBETCTBUU c
TEXHHYECKUM
3aJlaHuEM C
coOmroaeHrEeM
TpeOOBaHUI OXpaHBI
Tpyza, MIO>KapHOH,
MPOMBIIUIEHHON u
JKOJIOTMYECKOU
0e30macHOCTH,

- CaMOCTOATENIbHO (OPMYJIHPOBATh M AKTyaJU3UPOBATh
npo0emMy, paccMaTpUBATh €€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYLIECTBEHHbIN NPU3HAK WX OCHOBAHUS JUIsS
CpaBHEHHUs, KJIaCCU(PUKALUU U 0000I1IeHN S

- OMNpeAeNsATh LEeIH AESITEeIbHOCTH, 3a/laBaTh IMapamMeTpbl U
KPUTEPUH UX JOCTHXKEHUS;

- BBUIBJIATH  3aKOHOMEPHOCTM W TNPOTUBOpEUYUss B
paccMaTpUBaeMBbIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBBI B

ACATCIIBHOCTh, OILCHHUBATH

COOTBECTCTBHC PE3YJIbTATOB OCJIAM, OLICHUBATh pUCKHU

JTUYHOCTH, €€ (PyHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOTUMOM AJIst
pelIeHHs MPaKTHYECKUX 3a7ad ¥ SKOJIOTUYECKH 0OOCHOBAHHOTO
OTHOILIEHHUS K CBOEMY 3/I0pOBbIO U IIPUPOJIHOM cpee;

- yMeTh cO0JIt0/IaTh MpaBUiIa SKOJOTHYECKH 1eJIecO00pa3HOro
MOBEACHUA B OBITY M TPYIOBOH JAEATEIBHOCTH B LEJAX
COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOMN CPEIbI;
YUUTHIBAaTh OMACHOCTh BO3JCMCTBHUA HA JKHUBBIE OPraHU3MBbI
OTIpeIeIEHHBIX IOHUMAs  CMBICI  TOKa3aTes
NpeesIbHON JOMYCTUMOM KOHIIEHTPAIUH;

BCIIIECTB,

- YMETh IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATH C IIO3ULIUN

16




npaBUIaAMHA
OpraHu3aIuu
pabouero mecta

HOCJIE/ICTBUI ACATEIbHOCTH;
- pa3BHBATh KPEATHBHOE MBILIICHUE IPH PEIICHUH )KU3HEHHBIX
npobaem

9KOJIOTHYCCKOM  0€30IacCHOCTH  IOCIEACTBUS  OBITOBOH U
MPOU3BOACTBCHHOM JEATEIbHOCTH 4YeJOBEKa, CBSI3aHHOM ¢
nepepaboTKOM BEIIECTB; UCIOJIB30BATh MOTYYCHHbBIC 3HAHUS TS
NPUHITHS TPAMOTHBIX pEIIEHUH Mpo0iieM B CHTYyalUsX,
CBSI3aHHBIX C XUMHUCH;

- YMETh OCO3HABATh OMACHOCTH BO3/ICHCTBHS HA KUBbBIC
OpraHu3Mbl ONIPEJEIECHHBIX BEIIECTB, IOHUMAas CMBICII
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2. CTpyKTypa M coaep:kaHue 0011e00Pa30BaTeJIbHON IUCHUILTHHBI «XUMUSD)

2.1. O0beM JUCHUIINHBI U BUbI y4eOHOH padoThI

Buna yueOHo# padoThl O0nBem B yacax
O0beM 00pa3oBaTeIbHON MPOrPaAMMBbI TN CHUTITHHBI 72
B T.4.

OcHoBHOe coep:kaHue 64
B T. U.:

TEOPETHUECKOE 00yUeHUe 30
MPAKTUYECKUE 3aHATHUS 24
nabopaTOpHbIE 3aHATHUS 10
IIpodeccuonabHO-OpHEHTHPOBAHHOE COJIePKAHUE (COIepPKAHNE 6
NMPHUKJIAJTHOTO MOIYJIfAA)

BT. U..

TEOopeTHIecKoe o0yueHue 2
MPaKTUYECKUE 3aHATUS 4
IIpomexyTounas arrectauus (quddepeHIMPOBAHHBIN 3a4€T) B BUIE 5

TECTUPOBAHUSA
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2.2. TemaTH4yeCcKuil IJIaH U COePKAHHUE TUCHUILINHBI

Ypose Obne dopmupyem
HaumenoBanue Coaep:xanue yue0HOro MaTtepuasa (0CHOBHOE U MPodecCHOHATHHO-OPHUEHTHPOBAHHOE), Hb " ble
pa3/1esioB U TeM JIa0opaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIATHON MOIYJIb YeBOE | o op |KOMIETEHLH
HUA U
1 2 3 4 5

OcHOBHOe coep:KkaHue 64
Paznen 1. OcHOBBI cTPOEHUs BellleCcTBA 6
Tema 1.1. OcHoBHOe conepxaHue 4 OK 01
Crpoenue atomoB | TeopeTnueckoe o0yueHue 1 2
XAMAHCCKAX 1-2 CoBpeMeHHass Mojelb CTpoeHUS aToMa. CHMBOJIMYECKHH S3bIK XUMHH. XHMHYCCKUN DSJIEMCHT.
SJICMCHTOB DnexTpoHHas KoH(purypanus atoma. Kimaccudukarms XUMHYECKUX DJIEMEHTOB (S-, p-, d-3JeMEHTHI).
Hpupoia BanentHele  anekTpoHbl.  BajeHTHOCTb.  DJEKTpOHHAsE ~ MpUpOAa  XUMHUYECKOM  CBSI3M. 2
XUMHYECKOH DJIEKTPOOTPHUIIATEILHOCTh. BHABI XUMHYECKOW CBs3M (KOBAJEHTHAs, HWOHHAs, MeETaJIMYecKas,
CBA3H BOZOPOJHAS) U CIIOCOOBI €€ 00Pa30BAHUS

IIpakTuyeckue 3aHATHS 2 2

3-4 Pemienue 3aaHuii Ha MCIOJb30BaHME XWMHYECKOW CHMBOJIMKM M Ha3BaHW COEAMHEHHUM IO

HOMEHKJIATYPE MEKTYHAPOIHOTO COK03a TEOPETUUECKON U MPUKIAJHON XMMUH U TPUBHAJIBHBIX HA3BaHUI

JUISL COCTABIICHUSI XUMUYECKHX (OPMYJI IBYXaTOMHBIX CO€AMHEHUN (OKCHUIOB, CYIb(UI0B, THIPUIOB U

T.I1.) U APYTUX HEOPTAaHUIECKUX COCTUHEHHUH OTACIbHBIX KIaCCOB. 2

[IpakTuueckue 3a1aHusl Ha YCTAHOBJICHUE CBSI3U MEX]y CTPOCHHEM aTOMOB XMMHUYECKUX AJIEMEHTOB U

MEPHOANYECKUM HM3MEHEHHEM CBOMCTB XMMHUYECKHX JJIEMEHTOB M WX COCAWHECHHUN B COOTBETCTBUU C

noyioskeHrueM IlepromaecKoi CHCTEMEL.
Tema 1.2. OcHoBHoOe coep:kaHue 2 OK 01
[lepuognueckuii | [lpakTHYecKUe 3aHATHS 2 2 OK 02
3aKOH M TabJIMIIA  [5_6 Vvienue paGoTaTh ¢ NEPHOANEECKOH CHCTEMON XUMUYECKHX d1eMeHToB J1.1. MeHerneesa.
AW Menneneesa |pyspueckuii cmbic [Tepuoanueckoro 3akona J[.M. Menneneea. 3akOHOMEPHOCTH U3MEHEHHS CBOWCTB

XUMHYECKHUX 3JIEMEHTOB, 00pa3yeMbIX HMH MTPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBUU C

2

MOJIOKEHUEM XUMHUYECKOT0 3j1eMeHTa B [lepuonndeckoit cucteme. MUpOBO33peHUECKOE U HAYYHOE
3Hauenue [lepuonnyeckoro 3axona /[.M1. Menzaeneesa. IIporuosst /.M. Menneneea. OTKpbITHE HOBBIX

XUMHNYCCKHX 3JICMCHTOB.
Pemenue MNPAKTUKO-OPUCHTUPOBAHHLIX TCOPCTUUCCKUX BaﬂaHI/If/'I Ha XapaKTCPHU3aAINIO XUMHYCCKHUX
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3JIEMEHTOB «MeTalmn4eckue / HeMeTaUTHIECKIEe CBOWCTBA, NIEKTPOOTPULIATEIPHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJEKTPOHHBIM CTPOECHUEM M TIOJIOKEHHEM B MEPUOJINYECKON CUCTEME
XuUMHYECKHUX 3eMeHToB /.M. MeHaeaeeBay

Pa3nes 2. Xumnueckue peakuuu 10

Tema 2.1. Tunsr | OcHOBHOE coAepKaHHe 4 OK 01
XUMHYECKUX Teopernyeckoe odyueHue 1 2

peakumii 7-8 Knaccudukanus 1 TUIIBI XUMUYECKUX PEAKIMNA C y4acTHEM HEOPraHUYECKUX BEIIECTB.

CocraBneHue ypaBHEHUHN peakiuid COeAMHEHUS, PAa3JIOKEHHUs, 3aMEIICHHs], OOMEHa, B T.4. peaKIuii
TOPEHMUsI, OKUCIICHHUS-BOCCTAHOBIICHUSI.

VYpaBHeHUsI OkUCIeHUsI-BoccTaHOBNIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBiieHre U ypaBHUBAHNUE OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIINI METOJIOM 3JIEKTPOHHOTO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIH B IPUPOJIE, IPOM3BOJICTBEHHBIX MpoIieccax U
KHU3HEICSITeIIbHOCTH OPraHM3MOB

IpakTuyeckue 3aHATHS 2 2

9-10 YMeHue onpenensiTh KOTUYECTBEHHbBIE OTHOIICHUS B XUMHUH. OCHOBHBIE KOJTUYECTBEHHBIC 3aKOHBI
B XMMHUU U PaCcyeThl 0 YPAaBHEHUSIM XMUMHUUYECKUX peakiuil. Moiab Kak equHHUIa KOJIMYECTBA BEIECTRA.
MomnsipHast Macca. 3aKOHBI COXPaHEHUSI MacChl U SHEPruu. 3akoH ABoraapo. MosspHbIii 00beM ra3os. 2
OTHOcHUTENbHAS TIOTHOCTH Ta30B. PacdyeTsl MO ypaBHEHUAM XUMHYECKHX PEAKIUil C MCIOJIb30BaHUEM
Macchl, 00beMa (HOpMaJIbHEIC YCIIOBHS) T'a30B, KOJIMYSCTBA BEIISCTBA

Tema 2.2. OcHoBHOe conepxaHue 4 OK 01
OnekTponuTuyeckal TeopeTuueckoe odydenne 1 2 OK 04
A ACCOMMANMA M 11112 Teopust »AEKTPOIMTHUECKON aucconuanyi. VMoHBL. DIEKTPOJUTHI, HEdIEKTPOIMTHL Peakiuu
MOHHBII 0OMeH noHHOro oOMeHa. COCTaBJICHME pEaKUUii HMOHHOrO OOMEHa IyTeM COCTaBJICHUS HX TOJHBIX W )
COKpAIICHHBIX HOHHBIX ypaBHEHHH. KHCIIOTHO-OCHOBHBIE peakivu. 3aJaHusl Ha COCTaBJICHHE HOHHBIX
peaKIuit
JlabopaTopHbIe 3aHATHSA 3 2

13-14 JlaGopaTopHas padoTta “THITbI XUMHUYECKUX PEaKITHii”.
HccnenoBanue THUMOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX M 00pa3yIOIUXCs BEIIECTB) U PU3HAKOB )
XHUMAYECKHX peakiuii. [IpoBeneHue peakiuii HOHHOTo 0OMeHa, OTpeIeIeHNue CPEeIbl BOAHBIX
pacTBOPOB. 3aaHKs HA COCTABIICHUE HOHHBIX PEAKITHI

KonTpoabsHnas 3
pabora 1 15-16 Beimonusts 3amanus no treme: «CTpoeHHe BEeleCTBAa 1 XUMUYECKHE PEaKLun 2

Pa3znen 3. CTpoeHue 1 CBOMCTBA HEOPraHUYECKHUX BellleCTB 16
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Tema 3.1. OcHoBHOe coaep:kaHne OK 01
Knaccupukanus, | Teopernueckoe o0y4yenue OK 02
HOMCHKTIATYPA M |17_18 [Ipexmer HeopraHndeckoi xumun. Knaccudukarms HeopraHndeckux BemiecTs. [IpocTbie 1
CTPpOCHHC cloKHbIE BemmecTBa. OCHOBHBIE KIACChI CIIOKHBIX BEIIECTB (OKCHUJIbI, THAPOKCHU/IBI, KUCIIOTHI, COJIM).
HCOPraHW9ICCKUX | B3auMOCBSA3b HEOPTAHMUECKUX BEIIECTB. ATperaTHble COCTOSIHUS BelecTBa. Kpucrammueckue u
BCIICCTB amopdHsbIe BeniecTBa. THUITBI KPUCTANTHYECKUX PEIIETOK (aTOMHAsA, MOJIEKYJIsIpHasi, HOHHAS,

MeTanueckas). 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMUECKON PElIeTKH.

3aBUCUMOCTb XMMHUYECKON aKTUBHOCTHU BEIIECTB OT BU/1a XMMHUECKOM CBSI3U U TUIIA KPUCTAININYECKON

pemetku. [IpuunHbl MHOrooOpa3us BEIIeCTB

IIpakTnyeckue 3aHATHS

19-20 Mcnonp3oBaHre HOMEHKJIATYPbl HEOPIrAHUYECKUX BEILIECTB: HA3BaHUE BELIECTBA UCXO/S U3 UX

XUMHUYECKON (POPMYIIbI UITU COCTaBICHUE XMMHUECKON (hOPMYIIbI UCXO/I U3 HA3BaHMSI BEILIECTBA IO

mexayHapoanoi (MIOITAK) wiu TpuBHanbHOM HOMEHKIATYpE.

Pemenne mnpakTuyeckux 3aJaHUi MO KIacCHU(PUKAIUU, HOMEHKIAType U XHMHYECKUM (opmyram

HEOpPraHMYECKHUX BEIIECTB PAa3JIMYHBIX KJIaccoB (yrapHblii ra3, yIJIEKUCIHbI Ta3, aMMMAaK, TamieHas

U3BECTb, HETallleHas! U3BECTh, MUTHhEBAS COJA U IPYTHX): HA3bIBATh U COCTABIATH (DOPMYIIBI XUMUUYECKUX

BELIECTB, ONPEENIATh MPUHAIIEKHOCTD K KiIaccy.

HcTounuku xumuueckoi nHGpopMmaiuu (CpeicTs MaccoBoi nHGopMaluu, cetb IHTEpHET U ApyTue).

[Touck nHGOpMAIMK IO Ha3BaHHUSIM, MICHTH(PHUKATOPaM, CTPYKTYPHBIM (pOpMysIaMm
Tema 3.2. ®uszuko-| OcHOBHOE coAepKaHNE OK 01
XUMHUYECKHE Teopernueckoe o0yuenue OK 02
CBOMCTBA 21-22 Mertamnbl. O0mue (QU3MUECKME M XMMHYECKME CBOMCTBA MeTauioB. CrocoObl MOMyYeHHS.
HCOPTraHMAICCKUX  (3pageHne METAIOB M HEMETAJUIOB B IIPUPOJIE U KU3HEAEATEIILHOCTH YeJIOBEKa U opranu3MoB. Kopposus
BCIICCTB METAJIJIOB: BU/IbI KOPPO3HUH, CIIOCOOBI 3alIUTHl METAJIIIOB OT KOPPO3UHU

23-24 Hewmetamnbl. O0mue ¢u3nyeckue U XUMHUUECKUE CBOHCTBA HEMETAJUIOB. THUIMYHBIE CBOMCTBa
HemetawioB [V— VII rpynn. Knaccudukanus u HoMeHKIIaTypa coelMHeHH HeMeTauioB. KpyroBopoTst
OMOTE€HHBIX IEMEHTOB B IPUPOJIE

25-26 XuMHYECKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHUX BEIIECTB (OKCHIOB, THAPOKCHIOB,
KHCIIOT, COJieH u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOTHBIX
COCIMHECHHH, BRICIIMX OKCHJIOB M THAPOKCHIOB

IIpakTHYeckue 3aHATHSA
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27-28 CocraBieHHE ypaBHEHUI XMMUUYECKUX PEAKIUI C yUaCTUEM IIPOCTBIX U CIOXKHBIX HEOPIraHUUECKUX
BEIIECTB: METAUIOB M HEMETAJIOB; OKCHJIOB METAJIJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIOT, OCHOBaHMA U aM(OTEpPHBIX THAPOKCHUIOB; HEOPraHWYECKUX COJIeH,

XapaKTEPHU3YIONIUX UX CBOMCTBA. 2
Pemenre mpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3a/JaHMI Ha CBOMCTBA, COCTaB, MOJYYEHUE U
0e30macHOe WCIOIh30BAHME BAXKHEWIIMX HEOPTAHWYECKUX BEIIECTB B OBITY H MPAKTHYECKOU
JeSITEIbHOCTH YeJIOBEKa
Tema 3.3. OcHoOBHOe coiep:kaHue 2 OK 01
Unentudukauus | JlaGopaTopHble 3aHsATHS 2 OK 02
HEOPTaHMYECKUX  29-3() JlaboparopHas paboTa « M neHTH(UKAINS HEOPTAHHYSCKUX BEIIECTBY. OK 04
BCIIICCTB Pemrenue 9KCIIEPUMEHTAJIbHBIX 3a7a4 II0 XHUMHWYECKUM CBOMCTBAM METAJNIOB M HEMETaJIoB, IIO
pacIio3HaBaHUIO U MOJYYEHUIO COEAMHEHUN METAJIOB U HEMETAJUIOB. )
WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HCIOJIb30BaHHEM HUX (PU3UKO-XUMUYECKHUX CBOMCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KadecTBeHHbIE peakiuu Ha cyibdar-, kKapOOHAT- U XJIOPUI-
AHUOHBI, HA KATHOH aMMOHUS
KoHnTpoabHasn N . .
31-32 Brinonnenue 3aganuii no teme: « CBONCTBa HEOPraHUYECKUX BEILIECTBY» 2
padora 2
Paznen 4. CTpoeHue 1 CBOMCTBA OPraHMYEeCKUX BelIeCTB 24
Tema 4.1. OcHoBHoOe coaep:kaHue 4 OK 01
Knaccupukanus, | Teoperndeckoe oGyyenue 2
CTPOCHUE U 33-34 [losiBieHHE 1 pa3BUTHE OPTaHMYECKON XMMHUHU Kak Hayku. [Ipeamer opranndeckoit xumun. Mecto
HOMEHKJIaTypa Y 3HAYE€HHUE OPTaHUYECKOW XUMUU B CUCTEME €CTECTBEHHBIX HayK.
OpTraHUYECKHUX XHWMHUYECKOE CTPOCHUE KaK MOPANOK COCAMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX BaJE€HTHOCTH.
BEIIIECTB OCHOBHBIE TOJIOXKEHUS TEOPUU XUMHUYECKOTO CTPOCHMs OpraHuyeckux coenuuenuit A.M. byrtneposa.
VYriaepoaHblid CKeJeT OpPraHUYeCKOM MOJEKYJbl. 3aBUCMMOCTh CBOMCTB BEIIECTB OT XHWMHYECKOIO )
CTpOEHUs MOJIeKy1. M3omMepust 1 U30MEPHI.
[Tonstue o dyHkuuoHansHOM rpynme. Paawkan. I[lpuHnmmel kinaccupukamuu OpPraHUYECKHX
coeMHEeHU. MexyHapoaHas HOMEHKJIATypa U MPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COCIMHEHUM.
[TonsiTre 00 a30TCoEpKALINX COSAMHEHUSIX, OMOJOTHYECKH aKTUBHBIX BelllecTBax (yrieBojax, Kupax,
OeKax U Ip.), BEICOKOMOJIEKYIISIPHBIX COEIMHEHNSIX (MOHOMED, IOIUMED, CTPYKTYPHOE 3BEHO)
IMpakTnyeckune 3aHATHS 2
35-36 YMenume paboTaTh ¢ HOMEHKIATYpPOW OpPraHUYECKHX COCAMHEHUH OTIEIBHBIX KIJIACCOB
(HACBHIIICHHBIC, HEHACHIIICHHBIE W apOMAaTUYECKUE YIIEBOAOPOIBI, CIUPTHI, (DEHOJNBI, aIbICTHIbI, 2

KCTOHBI, KAPOOHOBBIE KUCIOTHI M Jp.) COCTABICHHE MOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (HOpMYIT

22




OpPraHMYECKUX BEIIECTB OTACIBHBIX KJIACCOB, MCHOJIb3Ys HMX Ha3BaHUS 110 CHCTEMaTH4YECKOW H
TPUBUAIBHON HOMEHKJIAType (3TUJICH, alleTUIIeH, MNIMLIEpHH, peHon, popmanpaerus, ykcycHas KUciora,
ruiyH). Pacdyetsl mpocTeiinieid (opMyJbl OpraHMuecKOM MOJIEKYJIIbI, HCXOJSl U3 JEMEHTHOTO COCTaBa

(8 %)

Tema 4.2.
CBolicTBa
OpPTaHUYECKHUX
COCIUHCHHI

OcHoBHOe coep:kaHue

12

TeopeTuquKoe oﬁyqelme

37-42 ®OuU3NKO-XMMHUYECKHE CBOMCTBA OPTAaHMYECKUX COCAMHEHUHN OTIEIBHBIX KJIACCOB (OCOOCHHOCTH
KJaccu(UKaMU 1 HOMEHKJIATYpBl BHYTPH KJIacca; TOMOJIOTMYECKUH psia v o01mas popmyia; U30Mepus;
(hu3nyecKre CBOMCTBA; XMMHYECKHE CBOMCTBA;, CIOCOOLI OIYYEHHUS):

— TpeJeNbHbIE YTIEBOAOPObI (aTKaHbl U IUKJIOAJTKaHbl). ['OpeHHe MeTaHa KakK OJIMH M3 OCHOBHBIX
HMCTOYHHKOB TEIlJIa B IPOMBIIIUICHHOCTH U ObITY. CBOWMCTBAa MIPUPOIHBIX YIIIEBOIOPOOB, HAXOXKICHUE B
MPUPOAE U TPUMEHEHUE AJIKAHOB;

— HeTpeiebHbIe (ATKEHBI, aJIKUHBI M aJIKaIUeHbl) 1 apOMaTHYECKHUE YTIeBOAOPOaAbl. ['opeHne aneTuieHa
KaK MCTOYHHK BRICOKOTEMIIEPATYPHOTO IJIAMEHH JJII CBAPKH U PE3KH METAJIJIOB

— KHCIIOpOJICOAepKAIINe COSAMHEHUS (CITUPTHI M (DEHOIIbI, KapOOHOBBIE KUCIOTHI M A(UPHI, aTbACTHIbI
U KETOHBI, >XHUPBI, YIIeBOJbI). [IpakTudyeckoe NpPUMEHEHHE ATWICHTIUKOJS, TIHIepuHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameraibAeTHAd, YKCYCHOM KHUCIOTBL. MpUla Kak CONM  BBICIIUX
KapOOHOBBIX KHUCJIOT. MOIOIIIHE CBOMCTBA MBIJIa

— a3oTcoAcpiKalue COCAUHCHUA (aMI/IHBI 1 aMHMHOKUCJIOTHI, 6GJIKI/I). BLICOKOMOJICKyHHpHLIG COCAUHCHUA
(cuHTeTMYECKME U OWOJOTMYECKU-aKTHBHBIC). MoOHOMEp, TOJUMEp, CTPYKTYpHOE  3BEHO.
HOHI/IMepI/I3aI_[I/I$I OTUJICHA KaK OCHOBHOC HAIIPABJICHUC CI'0 UCIIOJIb30BAHU.

I'eneTnyeckast cBA3b MEKAY KJlacCaMi OPTraHUYCCKUX COC}II/IHCHI/Iﬁ

HpaRanecmle 3aHATHUSA

43-44 3naHue CBOMCTB OPraHUYECKUX COSMHEHUH OTAENbHBIX KJIaCCOB (TpHUBHUAJIbHAS U MEXTyHapOIHAs
HOMEHKJIaTypa, XUMHUECKHE CBOMCTBA, CIOCOOBI MOMYUYSHMS): TpeAeabHbIe (QTKaHbl M LUKJIOAIKAHbI),
HenpeJielbHbIe (aJKEHbI, aJIKUHBI U aJIKaJIME€Hbl) U apOMaTHYECKUE YTJIeBOJOPO/bI, CIIUPTHI U (PEHOINBI,
KapOOHOBBIE KUCIIOTHI U A(UPBI, alIbAECTH/IbI U KETOHBI, AMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIPHBIE
COEIUHEHMs. 3aJaHHs Ha COCTaBJICHHE YPABHEHMM XMMHUYECKHMX PEaKIHMH C y4yacTHEM OpPraHH4YecKuX
BEIIIECTB HA OCHOBAHMUHU UX COCTAaBA U CTPOEHUS

CocraBneHue cxeM peakuuii (B TOM 4YHCJIE€ IO TMPEAIOKEHHBIM IETIOYKaM IPEBPAIICHHMN ),
XapaKTepU3yIOIUX XUMUYECKHE CBOMCTBA OPIrAHUYECKUX COCTMHEHUHN OT/ACTIbHBIX KIaCCOB, CIIOCOOBI MX
MOJIYUYCHHUSAT MW Ha3BAaHHUC OpPraHUYCCKUX COC)II/IHGHI/Iﬁ 10 TpHBI/IaJII)HOﬁ NN MC)KJIYHapOJIHOI\/'I
CHUCTEMAaTUYECKOM HOMEHKJIATYpE.

Pemenue IIPAKTUKO-OPUCHTUPOBAHHBIX TCOPETHUYCCKHX SallaHI/IfI Ha CBOMCTBa OPraHu4YCcCKHuX

OK 01
OK 02
OK 04
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COCILI/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB

JlabopaTopHasi padora

45-46 Jlaboparopnast pabota “IIpeBpaieHns OpraHuueCKNX BEIIECTB MPU HarpeBaHUU'".
[TonydeHue >TuneHa 1 U3y4eHUE ero CBOWCTB. MoeTupoBaHue MOJICKYJT U XUMHUECKHUX MPEeBPAICHUI
Ha MPUMEpe dTaHa, ITWICHA, alleTHIICHA U JIP.

Tema 4.3. OcHoBHoOe coaep:kaHue OK 01
Unentudukauus | Teopermueckoe oGydenne OK 02
OpTaHHIHICCKUX 47-48 buoopranunueckue coenuHeHus. [Ipumenenne u Ouonorunyeckas poib yriaeBoaoB. OKHcIeHUe OK 04
BCILCCTB, HX YIJIEBOJIOB — MHCTOYHHUK DJHEPrMM JKMBBIX oOpraHu3smMoB. OOJacTM NPUMEHEHHUS aMHHOKUCIIOT. IIK 3.1
SHAHCHUC 1 [IpeBpaienus 6enkoB nuiy B opranusMe. buonorunueckue Gpynkunuu 6enkos. buonornyeckue GpyHKIUU K 1.1
gp VIMCHCHHC B XKHUPOB. PoJib OpraHMyecKoil XUMUU B PEIICHUH MPOOJIEM MUIICBOW O€30ITaCHOCTH MK 2.1
PITOBOH 1 .| 49-50 Ponb opraHudeckoil XuMUHM B PELIEHUU MPOOJIeM 3HEPreTHYecKon 0e30MacHOCTH, B Pa3BUTUHU

NPOMSBOACTBCHHOM | o 111K, cO3TAHMM HOBBIX MaTEPHUAJIOB, HOBBIX ICTOYHHKOB YHEPTHH (ATbTEPHATUBHBIC NCTOYHUKA
JICATCIILHOCTH sHeprum). OnacHOCTh BO3JEHCTBYS HA KUBbIE OPIraHU3MBbl OPraHUUECKHUX BEIIECTB OTIEIbHBIX KJIACCOB
Hesopeka (yriieBogopopl, CHUPTHI, (EHOJIBI, XJIOPOPraHMYECKHE MPOU3BOJHBIC, ANBIETUIBl U JIp.), CMBICIH

110Ka3aTesl PEAeIbHO TOMYCTUMOM KOHLIEHTPAaLUU

JlabopaTopHbIe 3aHATHSA

51-52 JlabopaTtopHas padota: “MneHTudukanus opraHuuecKuX COeIUNHEHUN OTIETbHBIX KJIaCCOB”

YMeHue npoBOIUTH MIEHTH(PUKALMIO OPraHUYECKHX COCTUHEHUH OTIENBHBIX KJIacCOB (HAa MpUMeEpe

aBJACTUIOB, KpaxMaa, YKCyCHOU KHUCIIOTHI, OCJIKOB U T.I1.) C UCIIOIB30BAHUEM MX (U3HKO-XUMHUUECKUX

CBOMCTB M XapaKTEpHBIX KayeCTBEHHBIX peakuui. JleHaTyparus Oenka mpu HarpeBaHuH. L[BeTHbIE

peakuuu OenkoB. BO3HMKHOBEHHE aHAIMTUYECKOTO CUTHAJA C TOYKHM 3PEHHUS XMMHUYECKHX IPOLIECCOB

IpH TPOTEKAHWM KayeCTBEHHOW peaklMH, TO3BOJSIOMEH HISHTUPUIMPOBATh MPEAJIOKECHHBIC

OpraHUYECKHE BEIIECTBA
KonTpoubnas . .
paGoTa 3 53-54 Beimonnenue 3aganuii mo teme: « CTpyKTypa U CBOMCTBA OPraHUYECKUX BEIIECTBY
Pa3nex 5. Kunernueckue u TepMoAUHAMUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XMMHYECKUX pPeakuii
CkopocTh OcHoBHOE conepxaHue OK 01
XUMHUYECKUX OK 02
pEaKLHIA.
XUMHYECKOE

TeopeaneCKoe oﬁyqelme
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paBHOBECHE 55-56 CKkopoCTh peakiiu, ee 3aBUCUMOCTb OT Pa3IMYHbIX (DAaKTOPOB: MPUPO/IbI pEarupyroIrx BEIIECTB,
KOHIEHTPALlMU pEearupyromux BeLECTB, TEMIEpaTypbl W IUJIOMAAM PEAKIIMOHHOM MOBEPXHOCTH.
TemnoBbie 3¢ GeKTh XUMUYECKUX pEakIUii. DK30- U SHIOTEPMHUYECKUE, PEAKIINH.
OO6paTumocTh peakuuii. XuMH4eCKOe paBHOBECHE U €T0 CMEIICHUE MO/1 IEUCTBUEM Pa3INUHbIX (PAaKTOPOB
(KOHLIEHTpalMsl PEareHTOB WJIM MPOAYKTOB pEakLuy, OaBJIECHUE, TEMIEpaTrypa) [Uisl CO3JaHHUA
ONTHMAaJIbHBIX YCIOBUN MPOTEKaHUsl XUMHUYECKUX nporeccoB. [lpunnun Jle [Ilatenbe
IIpakTHYeckue 3aHATHSA OK 01
57-58 Pemenue nmpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUN HA aHAIU3 (PAKTOPOB, BIUSIOUINX HA U3MEHEHUE OK 02
CKOPOCTH XMMHUYECKON peakluy, B T.4. C TO3UIMHI IKOJIOTUYECKHU 11eJIECO00Pa3HOro MOBEACHUS B OBITY
U TPYAOBOH €ATENBHOCTH B LIEJISIX COXPAHEHUS CBOETO 3/10pPOBbs U OKPYXKArOIIEH IPUPOIHOMN Cpebl.
Pemenne mnpakTHKO-OPHMEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHouna Jle-llarense mis
HaXOXXJCHHUS HAaINpaBJICHUs CMEIIEHHs pPaBHOBECHS XWMHUUYECKOM peakUuud U aHanu3 (aKkTopoB,
BIIMSIIOLIMX HA CMEIIEHUE XUMUYECKOT0 PaBHOBECHSI
Pa3nea 6. PacTBOpbI
Tema 6.1. OcHoBHOe conepxaHue OK 01
Ioustue o TeopeTudeckoe o0yuenue OK 02
pactBopax 59-60 PactBopenue kak GpU3MKo-XuMHUecKHii porecc. PacTBopbl. CIIocoObI IPUIOTOBIIEHHS PACTBOPOB. OK 07
PactBopuMocTs. MaccoBast 10151 pacTBOpEHHOT0 BetecTBa. CMBbICI MOKa3aTess MpeieIbHO TOMYCTUMON
KOHIEHTPALUU U €T0 UCII0JIb30BAHNE B OIIEHKE 3KOJIOTHYECKON OE301MacHOCTH.
[IpaBuia SKOJIOTMYECKH I€IeCO00pPa3HOrO MOBEJACHHUS B OBITY M TPYIOBOH NEATETBHOCTH B LEJIX
COXPAHEHHUSI CBOETO 3/I0POBbS U OKPYXKAIOUIEH MPUPOTHON Cpesibl; OMMACHOCTh BO3ACUCTBUS HA JKUBBIE
OpraHMU3MBbI ONPECIICHHBIX BEIIECTB.
Pemennie nmpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUN HA PACTBOPBI, UCIIOJIb3yeMble B OBITOBOM U
ITPOU3BOJICTBEHHON JESITEIbHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe conepxxaHue OK 01
Hccnenosanue JlaGopaTopubie 3aHATHS OK 02
CBOHCTB PaCTBOPOB [(3_64 JlaGoparopHas pa6oTa «[IPUrOTOBJIEHHE PACTBOPOBY. OK 04
[TpuroroBneHre pacTBOPOB 33aHHON (MaccoBO, %) KOHIEHTpaluH (C IPAaKTUKO-OPUEHTHUPOBAHHBIMU
BOIIPOCaMU) U ONpeiesIEHUE Cpeibl BOJHBIX PACTBOPOB.
Penienue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonabHO-OPHEHTHPOBAHHOE COAEpPKaHMe (COePKAHUE PUKJIATHOTO MOTYJIS)
Paznen 7. Xumusi B ObITY M IPOU3BOICTBEHHOI IeATEILHOCTH YeI0BeKa OK 01
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Xumust B OBbITY U
MPOU3BOJACTBEHHOMN
JIeSITeIbHOCTH
YeoBeKa

OcHoBHoOe coaep:kaHue

Teopernyeckoe o0yueHue

65-66 Hogeillne AOCTHKEHUS XUMHUYECKOW HAYKM W XUMHYECKOM TEXHOJOoruv. Poib Xumuu B
00ECIeYeHUN SKOJIOTUYECKOM, HHEPreTHUECKON M MHILNEBOW 0e30ImacHOCTH, Pa3BUTHH METUIIMHBI.
[IpaBuna moncka v aHaIM3a XUMUYECKON HH(POPMAIIMH U3 PA3IMYHBIX HICTOYHUKOB (Hay4YHast U y4eOHO-
Hay4Has JINTEPaTypa, CPESACTBA MAaCCOBOM MH(pOpMaIUH, CeTh IHTEepHET)

HpaKTuquKne 3aHATHUSA

67-70 O3HaKOMJIEHUE C TOMCKOM M aHAJIU30M KEHCOB O MPUMEHEHUN XUMHUUYECKHX BEIIECTB U TEXHOJIOTHUI
C ydyeToM Oynymiedl mnpodecCHOHATBHONW MACSITENPHOCTH IO TEeMaM: BaKHEHIINE CTPOUTEIbHBIC
Marepuaibl, KOHCTPYKIIMOHHbIE MaTEPHAJIbl, KPACKH, CTEKIJIO, KEpAaMUKA, MAaTEPUAJIbI ISl JIEKTPOHUKH,
HaHOMaTepHaybl, TEKCTUJIbHbIE BOJOKHA, WCTOYHUKHA OHHEPTrUH, OPraHUYECKUE U MHUHEpaJIbHBIC
yA0OpeHus, JIeKapCTBEHHBIE BEILIECTBA, OBITOBAST XHUMHS.

Samura: [IpeacraBiaeHme pe3yIbTaTOB PEIEHNS KEHCOB B PopMe MUHH-TOKIAA C IPE3€HTAIIHEN

OK 02
OK 04
OK 07

K 1.1
IIK 3.1
IK 2.1

71-72 IlpoMe:xxyTOYHAsI aTTeCTAlUsA 10 AUCHUILIMHE (T epeHIMPOBAHHBIN 3a4eT) B BUAe
TeCTHPOBAHUS

Bcero

72

26




3. YcaoBus peaqu3anum nporpaMmbl 001eo0pa3oBaTeIbHOM JUCHUNIIMHBI

3.1. TpeGoBanusi K MUHUMAJBLHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecrevYeHHI0

Peanu3anus nporpaMmbl JUCHUILTUHEL TpeOyeT Haanuus yueOHoro kabunera Xumusi u buonorus.
ObopynoBanue yuebHoro kabunera: HacTeHHbIe CTEHIBI OCTOSTHHOM AKcno3unuu «O0mue GopmyItbt
OpPraHMYECKUX COEIUHEHMID», « PacTBOPUMOCTH cojeil, KUCIOT U OCHOBAHUN B BOJE», « DIEMEHTHI C
MOCTOSIHH OW U MEPEMEHHON BAJICHTHOCTBHIO», « DPU3HMYECKHE BEIUYMHBI B XUMHUECKUX PACUETAX», «
Xumusd 1 xku3Hby, «Munepaisl u pyab», «I[ICXD .. MenaeneeBay.

Y4eOHbIe HATIISATHBIC TTOCOOUS:

- pa3pabOTKH MPaKTUYECKHX, JTa0OpaTOPHBIX padoT,

- pa3pabOTKH 3aHATHIA I CAMOCTOSTENFHON paObOThl 00yYarOInXCs,

- TeMaTU4YeCKUe TaOJIHIIbI,

- KOJUICKIINH;

TCO: HOYTOYK, BUACOMPOCKTOP.

O6opynoBanue:

PaGouee mecto nenarora:

-CTOJ, CTYJ, JIOCKa, 3KpaH, Aepxarenu s tabmur, tym6a st TCO, mynbT yrnpaBieHUs], BRITSKHON
mikad, OakTepUIIMIHAS JIaMIIa.

PaGouee mecto oOyuatomerocs:

-ctou - 15, crynbs — 30.

3.2. UupopmaumonHoe odecriedyeHue 00yuUeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHBIX u3AaHul, HWHTepHeT-pecypcoB, NONMOJHUTEIbHOM
JIMTEPATYpPhI

s cTryaeHToB:

1.Epémun B.B. Xumus Yrayon€uusrii ypoenb.10-11xn. Tlox penaknueii Jlyauna B.B. M. [Ipoda
2020.

2.I'pubanoBa O.B. O6mas u Heopranndeckas xumus .Oenuke 2019.
3.Tynmukun E.W. Yue6Hoe nocobue. CI16 Jlans 2019.

l'a6puensu = O.C.  ,Octpoymor  W.I. Comanko  CA  Xwmma 10 1. AO
«znarensctBo Ilpocsemenue.»2023

I'a6puensua O C OctpoymoB U I' Cnaako C A Xumus 11 knacc AO «M3natenbetBo»2022

INabpuensu O.C. Octpoymo U.I'. Axnebennn A.K. Xumus. Brogusiii kype. OOO « [Ipoda», AO
«3narensctBo. IIpocBemenue.»2022

Epémun B.B.,Ky3pmenko H.E., Tepenun B.U., Jlpo3zgoB A.A .Xumus 10kn. Xumus 1lkia. c
yrny6nénabM u3ydenueM. AO « U3narenscto. [Ipocsemenue.»2022

s npenogaBaresieii:

O6 obpaszoBanuu B Poccumiickoit ®@enepanuu: denep. 3akon ot 29.12. 2012 Ne 273-d3 (B pen.
®enepanbHbix 3ak0HOB OT 07.05.2013 Ne 99-03, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-D3,
o1 23.07.2013 Ne 203-®3, o1 25.11.2013 Ne 317-®@3, o1 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne 15-D3,
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ot 05.05.2014 Ne 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ u3M., BHCCCHHLIMU
®enepanbHbiM 3ak0HOM OT 04.06.2014 No 145-D3, B pea. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)

[Ipuka3 MunucrepctBa oOpa3oBanus U Hayku P® ot 31 gexabps 2015 r. N 1578 "O BHeceHuu
U3MEHEHUH B (QelepaibHblii TOCYAapCTBEHHBIH 00pa30BaTENbHBIM CTAaHAAPT CPEIHEro OOIIero
oOpa3oBaHMs, YTBEPXKIACHHBIM MpukazoM MuHHCTEpCTBA 00pa3oBaHus W Hayku Poccuiickoi
®enepanuu ot 17 mas 2012 r. N413"

[MpumepHass ocHOBHasi oOpa3zoBaTelbHasi MporpamMma CpeaHero odmero oOpa3oBaHuUs, O0I0OpEHHAs
pemeHreM ¢eaeparbHOro y4eOHO-METOAMYECKOT0 00BheIMHEHUS TI0 001IeMy 00pa30BaHuUIO (ITPOTOKOI
ot 28 utons 2016 r. Ne 2/16-3).

CrnankoB u ap. Xumus Ui npoeccuii U CHerHaIbHOCTeH TEXHUYECKOro mpodmiis (3IEeKTPOHHOE
npuioxkenue). — M.,2017

HNHuTepHeT-pecypcsl

www.pvg.mk.ru (onumnuazna «[Tokopu BopoObeBbl TOPBI»).

www.hemi.wallst.ru (O6pa3oBaTeNbHBIA CAUT TSI IIKOJIBHUKOB « XHMHUS).

www.alhimikov.net (O6pa3oBaTenbHbIN CalT ISl IKOJIBHUKOB).

www.chem.msu.su (DnekTpoHHast OMOINOTEKA 110 XUMUU ).

www.enauki.ru (MHTepHET-U3/1aHue Ui yuuTenei « EcTecTBEeHHbIE HAyKn»).

www. I september.ru (MmeToauueckas razera «llepBoe ceHTIOp»).
www.hvsh.ru (kypHan « XUMHS B TIIKOJIEY ).
www.hij.ru ()kypHan «XUMHS U )KU3HDY).

www.chemistry-chemists.com (371€KTpOHHBIHN KypHaJI « XUMUKU U XUMHUS»).

4. KOHTpPOJIb U OLIEHKA Pe3yJibTATOB OCBOCHHUSA 00111€00Pa30BaTeIbHOM IUCHUIIJINHBI

KoHTponb M olLieHKa pe3ysibTaToB OOYYEHMsI OCYILECTBISETCS IPENoAaBaTelieM B IIpoliecce
MIPOBEJICHUS TPAKTHYECKUX 3aHATHH M J1a00paTOpHBIX pPabOT, TECTUPOBAHUS, A TAK)KE BBHIMOTHCHHUS
o0ydJaronmMucs WHAUBUAYAJIbHBIX 3aJaHUM, MPOEKTOB, HCcleqoBaHUi. PesynpTaThl 0oOydeHHs
OTIPEJICTISIOT, YTO OOYydaroIuecs: JODKHBI 3HATh, MOHUMATh M JIGMOHCTPUPOBATH MO 3aBEPIICHUH
W3YYECHUS] TUCIUTIINHBL.

Jns  dbopMupoBaHHs, KOHTPOJSI W OLIEHKH pPe3yJbTaTOB OCBOCHUS Yy4e€OHOW AMCIUILIMHBI
HCIIONIb3YETCSl CUCTEMa OIEHOYHBIX MEPONPUATHUN, TPEICTABISIIONIas COOOW KOMIUIEKC Y4YeOHBIX
MEPOIPUATHIA, COTIACOBAHHBIX C pe3ylibTaTaMu 00y4deHus] U chopMyIupoBaHHbIX ¢ ydyetom OI'OC
COO (mpeametnsbie pe3yabrathl o gucuuruinie) u I'OC CIIO.

Ne | OK/IIK | Moayas/Pa3znesn/Tema |  Pesyabrar 00yueHus THbI OLEHOYHBIX
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MepoNnpHUATHI

I | OcHoBHOe conepkaHue
1 Paszgea 1. OcHoBBI @opmyposar,
0a3oBble MOHATUA U
CTPOEHHUs BelllecTBa
3aKOHbI XUMHH
1.1 | OK 01 CtpoeHne aToMOB CocraBnsate xumuueckue |1. Tect «CtpoeHne aToMoB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYJIbI COSTUHEHHUI B |XUMUYECKUX SJIEMEHTOB U
Y IPUPOJA XUMUYECKON |COOTBETCTBUHU CO MIPUPOJA XUMUUECKOU CBSZM.
CBSI3U CTENEHbIO OKUCIICHUS 2. 3a1aun Ha COCTaBJICHUE
XUMHYECKHUX JIEMEHTOB, |XUMHUYECKUX (Popmym
MCXOJIA U3 BAJICHTHOCTU U |JIBYXaTOMHBIX COSTUHEHUN
AIEKTPOOTPHUIATEIHHOCTH |(OKCHUIOB, CYIb(HIOB,
TUAPUJIOB U T.11.).
3. 3a1aHus Ha KUCTIOJIb30BAHKE
XUMUYECKON CUMBOJIMKU U
Ha3BaHWM COCIMHEHUH 110
HOMEHKJIaType
MEXyHapOIHOTO COI03a
TEOPETUYECKON U
MPUKJIATHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUM JIJIs
COCTaBJICHUS] XUMHUYECKUX
dhopMyJT IBYXaTOMHBIX
COCTMHEHHH (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U T.II.)
U JPYrUX HEOPTaHUUECKUX
COEAMHEHHI OTIIEIbHBIX
KJIaCCOB
1.2 | OKO01 (Ilepuonnyeckuii 3akoH U |XapakTepu30BaTh 1. Tect «Metammmueckue /
OK 02 |rabmuma JI.W. XUMHYECKHE JIEMEHTHI B |HEMETAINTMYECKUE CBOMCTBA,
Menneneena COOTBETCTBHUH C UX AIEKTPOOTPHUIATEIHHOCTD U

MTOJI0KEHUEM B
MePUOIUYECKON CHCTEME
XUMHYECKHX AJICMEHTOB
.. Menneneea

CPOJICTBO K BJIEKTPOHY
XUMHUYECKUX AJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MOJIO)KEHUEM B
NIEPUOIUYECKON CUCTEME
XUMHUYECKUX dyiemeHToB J[. 1.
MenneneeBay.

2. [TpakTrueckue 3alaHus Ha
YCTAHOBJICHUE CBSI3U MEXITY
CTPOCHUEM aTOMOB
XUMHUYECKUX AJIEMEHTOB U
MEPUOIUYECKUM U3MEHEHHEM
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTaTt 00yyeHus

THunbl OLEHOYHBIX
MepOonpPUATHI

CBOMCTB XUMHUYECKUX
9JIEMEHTOB U MX COCTMHECHUM
B COOTBETCTBHUH C
nonoxxenueM [lepuoanueckon
CHCTEME.

3. IIpakTuko-
OpPHEHTUPOBAHHbBIE
TEOPETUYECKHUE 3aJaHus Ha
XapaKkTepHU3aLHI0
XHUMHYECKHUX 3JICMEHTOB:
«Mertamnuueckue /
HEMETaJNIMYSCKUE CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHHEM U
IIOJIOKEHHEM B
MEPUOIUYECKON CUCTEME
XHUMHYECKHUX 3JIEMEHTOB
.. MenaenaeeBay

Pa3znea 2. Xumnueckune
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKIui

KonTpoasnas padora
«CTpoeHue BemecTsa u
XUMHYECKHe peaKIum»

2.1

OK 01
OK 04

THIbl XUMHYECKUX
peakuuii

CocTaBisTh peakiuu
COCIMHEHUS, PA3JIOKCHUS,
oOMeHa, 3aMelIeHHS,
OKHCJIUTEBHO-
BOCCTAHOBUTCIBbHBIC
peakiuu

1. 3amayu Ha cocTaBJICHUE
YPAaBHEHUUN PEAKLIAN:

— COCIMHCHMS, 3aMCIIICHHUS,
pasnoxeHusi, 0OMeHa;

— OKUCIIUTEILHO-
BOCCTAHOBUTEIBLHBIX PEAKIIHI
C HCIOJIL30BAHHUEM METOa
AJICKTPOHHOTO OajaHca.

2. 3agauyM Ha pacyeT MaccChl
BEIIECTBA WK 00BbEMA

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WU 00BEMY OJTHOTO U3
YY4aCTBYIOIIUX B PEAKITUN
BEIIECTB; PACYETHI

Macchl (00BEMa, KOTMIecTBa
BEIIECTBA) MPOTYKTOB
peaKkInu, eciid OJHO U3
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTaTt 00yyeHus

THunbl OLEHOYHBIX
MepOonpPUATHI

BCIICCTB UMCCT IPUMECHU

2.2

DNeKTPOUTHYECKAs
JMCCOIIMAITUS ¥ MOHHBIN
oOMeH

CocTaBnaTh ypaBHEHUS
XUMHYCCKHX PEaKIIHH
HOHHOI'0 OOMEHa ¢
y4acTHEeM
HEOPraHMYECKUX BEIEeCTB

1. 3agaHus Ha COCTaBIICHUE
MOJICKYJISIPHBIX © HOHHBIX
peaKIuii ¢ ydacTHEM KHUCTIOT,
OCHOBaHHUM U COJIEH,
yCTaHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI

2. JlaboparopHast pabota
"Turbl XUMHUYECKUX peakiuit”

Pa3zpnen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKHX
BelleCTB

HccaenoBarb crpoeHue U
CBOliCTBa
HEOPraHu4ecKux
BellecTB

Koutpoabnas padora
«CBoiicTBa
HEOPraHN4YeCKHUX BellecTB)

3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTraHUYECKHUX
BEIICCTB

Knaccudunuposats
HEOPraHN4ecKue
BEILIECTBA B COOTBETCTBUH
C UX CTPOCHHEM

1. Tect «Homenknatypa u
Ha3BaHUE HEOPraHUYECKHUX
BEILIECTB UCXO/S U3 UX
XUMHUYECKON (HOpMYIIbI U
COCTaBJICHUE XUMHUYECKON
(bopMyIIBI HICXOS U3
Ha3BaHMsI BEILIECTBA 110
MEKIYHAPOAHON WU
TPUBHAIIBHON
HOMEHKJIAType».

2. 3amaun Ha pacyet
MacCOBOM J0JU (MacChl)
XUMHUYECKOTO AJIEMEHTA
(coenuHEHUs) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3aaHus 1Mo
KJ1accupuKanuu,
HOMEHKJIATyPE U XUMHUYECKHM
dhopmysaM HEOpraHUYECKHUX
BEILIECTB PA3JINYHBIX KJIACCOB.
4. TlpakTHueckue 3alaHus Ha
OIIpEEIEHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BHJIa
XUMUYECKOHN CBSA3HU U THIA
KPUCTAJUIMYECKON pPEIETKH

3.2

OK 01
OK 02

Dduznko-xuMuyecKue
CBOMCTBA

YcraHaBiuBaTh
3aBUCUMOCTH (PU3UKO-

1. Tect «OcobeHHOCTH
XUMHYECKUX CBOMCTB
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTaTt 00yyeHus

THunbl OLEHOYHBIX
MepOonpPUATHI

HCOPTraHNYCCKUX
BE€IICCTB

XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOEHHS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIA
KPHUCTAJUIMYECKON
peLIeTKn

OKCHJIOB, KHCJIOT, OCHOBaHHH,
aM(}OTEPHBIX THIPOKCUIOB U
CoJIei».

2. 3a1aHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKkuuii ¢ y4acTUEM IPOCTBIX
Y CJIOKHBIX HEOPTaHUUYECKHUX
BEIIECTB: OKCHIOB METAILJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHUCJIOT, OCHOBaHUM U
aM(}OTEPHBIX THIPOKCHIOB,
HEOPraHU4YeCKUX COJeH,
XapaKTEPHU3YIOLUIUX UX
CBOMCTBA U CITIOCOOBI

MOy YEHUSI.

3. [IpaxTuko-
OpPUEHTUPOBAHHbBIC
TEOpPETUYECKHUE 3aJaHus Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHUYECKHUX BEILECTB
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OK 01
OK 02
OK 04

Nnentudukanus
HEOPTaHUYECKUX
BEIIECTB

Hccnenosatb
Ka4eCTBEHHBIE PEAKLIMU
HEOPraHUYECKUX BELIECTB

1. IlpakTuxo-
OpPUEHTHPOBAHHbBIC 33 JaHUS
IO COCTABJICHUIO XUMHYECKHUX
peakuil ¢ yyacTueM
HEOPTaHMYECKHUX BEIICCTB,
HCIIOJIb3YEMBIX JIJIST UX
UJIEeHTU(DUKAIUH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPraHMYECKUX BEIIEeCTB’

b

Pa3znean 4. Ctpoenue u
CBOJCTBA
OPraHMYecKux
BellleCTB

HccaenoBarhb cTpoeHHE U
CBOMCTBA OPraHNYeCKHX
BeEIlECTB

KonTpoasnas padora
«CTpoeHue u CBOMCTBA
OPraHUYeCcKuX BellecTB»
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTaTt 00yyeHus

THunbl OLEHOYHBIX
MepOonpPUATHI

4.1

OK 01

Knaccudukanus,
CTPOEHUE U
HOMEHKJIaTypa
OpPraHUYECKUX BEILECTB

Knaccudunuponats
OpraHWYecKHe BEUIeCTBA B
COOTBETCTBHUH C HX
CTPOEHHUEM

1. 3amaHus Ha cocTaBJIeHUE
Ha3BaHUN OPraHUYECKHUX

COEMHEHHI TI0 TPUBUATILHOU

WM MEXAYHAPOTHOU
CHUCTEMATUYECKOU
HOMEHKJIAType.

2. 3ajaHus Ha COCTaBJICHHE
MIOJIHBIX U COKpAIIEHHbBIX
CTPYKTYPHBIX (hopMyI
OpPraHUYECKUX BEILECTB
OTJENbHBIX KJIACCOB.

3. 3amauu Ha onpeeeHue
npoctenien GopmMyJibl
OpraHU4eCKON MOJIEKYJIbI,
UCXOJS U3 DJIEMEHTHOIO
cocrasa (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKUX
COCTUHEHUN

VcranaBiuBaTh
3aBHCUMOCTH (PH3HKO-
XUMHYECKUX CBOMCTB
OpraHMYECKHUX BEIIECTB OT
CTPOECHUS MOJIEKYJI

1. 3agaHus HAa COCTABIICHUE
YpaBHEHUN XUMUYECKHUX
peakuii ¢ yyacTueM
OpraHMYeCKHUX BEIIECTB HA
OCHOBAaHMH HUX COCTaBa U
CTPOCHHUS.

2. 3ajaHus Ha COCTaBJICHHUE
YPaBHEHUN XUMUYECKUX

peakuyii, HIUTIOCTPUPYIOLINX

XMMHUYECKHE CBOUCTBA C
y‘-IeTOM MEXaHU3MOB

MPOTEKaHUA TAaHHBIX PEAKIUI

Y T€HETUYECKOH CBSI3U
OpPraHUYECKUX BEIIECTB
Pa3HBIX KIIACCOB.

3. PacuerHble 3agauun 1o
YPaBHEHUSAM PEaKLU C
y4acTHEM OPraHMYECKUX
BEIIECTB.

4. Jlaboparopnas paboTa
“IIpeBpareHus
OpPraHUYECKUX BELIECTB IIPHU
HarpeBaHuu"
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Tunbl OlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4eHnust .
MeponpHUATHIA
4.3 | OK 01 Wnentudukanus Uccnenosats 1.ITpakTuko-
OK 02 |opraHnyecKkux BEIECTB, |[KAaUECTBEHHBIC PEAKIIUM  |OPUEHTHUPOBAHHBIE 33/ IaHUS
OK 04 |ux 3HaueHue u OpraHUYeCKUX 10 COCTABJICHUIO XUMHYECKUX
[IK 1.1 |mpumeHeHHE B OBITOBOI |COEAMHEHUN OTIENBHBIX  |pEaKIUil C ydacTHeM
LK 3.1 |u nponssonacTBeHHO KJIaCCOB OpraHUYeCKUX BEUIECTB, B T.4.
IK 2.1 JeSATEeTbHOCTH YelIOBEKa UCIIOJIB3YEMBIX JUISI UX
uneHTuduKayuu B ObITY U
MIPOMBIIIIICHHOCTH.
2.JIaGoparopnas pabora:
“Unentuduxanus
OpraHUYEeCKUX COECIMHEHUN
OTAEIbHBIX KJIacCOB”’
5 Pa3znen S. Xapakrepu3oBarhb
Kunernveckne u BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHUYECKHEe |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeECHE U CKOPOCTh
NMPOTEeKAHUS XUMHYECKHX pPeakumid
XHMHUYECKHX peakuuii
5 | OKO01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XuMHUYECKOE |BIMSHHME KOHLUEHTPALMU |TEOPETUUYECKHUE 3a/1aHUs Ha
paBHOBECHE pearupyromux BEeIeCTB U |aHaInu3 (GaKTOPOB, BIUSIOITUX
TEMIIEpaTypbl HA CKOPOCTh |HA N3MEHEHUE CKOPOCTH
XUMUYECKUX PEAKIUN XUMUYECKON PEAKIUU.
XapakTepus3oBaTh [IpakTHKO-OpHUEHTUPOBAHHBIE
BIIMSIHUE U3MEHEHUS 3a/1aHMsI Ha IPUMEHEHHE
KOHIIEHTpaUuu BewecTs, (npuHuumna Jle-Illatense nns
pEeaKIHK Cpebl U HAaXOJJICHUS HaMpaBJICHUS
TEeMIIepaTyphbl Ha CMEIICHUSI PAaBHOBECHUS
CMEIICHUE XUMHUYECKOTO |XHMHYECKON peaKkIuu U
paBHOBECHS aHayn3 (paKTOpPOB, BIUSIOLIUX
Ha CMELIEHUE XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTh MCTHHHBIE
Pa3znen 6. PacTtBopnl PACTBOPBI C 3aJAHHBIMHA
XapaKTepuCTUKAMH
6.1 | OKOl |IIonsaTue o pactBopax |PasnuuaTh MCTHHHBIE 1. 3amaun Ha IPUTOTOBJICHUE
OK 02 pacTBOpLI pacTBOpPOB.

2. IlpakTuko-
OpPUEHTUPOBAHHBIE PACUETHBIE
3aJlaHUs Ha TUCIIEPCHbIE
CUCTEMBI, UCTIOJIb3yEMbIE B
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Tunbl OlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4eHnust .
MeponpusTHii
OBITOBOM U
MPOU3BOACTBEHHOM
NeSITeIbHOCTH YeJIOBEKa
6.2 | OKO01 Hccnenoanue croiicts |MccnenoBats hu3mko- Jlaboparopnas pabota
OK 04 |pacTBOpOB XUMHUYECKHE CBOMCTBA “IIpuroToBieHHUEe pacTBOPOB”
HCTUHHBIX pacCTBOPOB
II | IIpodeccnoHanbHO-OPHEHTHPOBAHHOE COePKAHME (COMePKaHUe PUKJIATHOTO MOIYJIs1)
7 Pa3zpnen 7. OuenuBath nocJjieacTBus (3ammra Keiica (c yuerom
Xumus B ObITY H OBITOBOM 1 Oyayumiei
NMPOU3BOJACTBEHHOM NMPOU3BOJACTBEHHOM npogdeccuoHaIbLHOI
AeITeJIbHOCTH AeITeJIbHOCTH YeJIOBeKa |1eATeJIbHOCTH)
YeJI0BEKa ¢ MO3ULM I
JKO0JIOTHYECKOMI
0e3omacHOCTH

OK 01
OK 02
OK 04
OK 07

IIK 1.1
IIK 3.1
IIK 2.1

Xumus B OBITY U
IIPOU3BOACTBEHHOMN
TEATEIIbHOCTH YEIOBEeKa

O11eHUBATh ITOCIIEACTBHS
OBITOBOM U
MPOU3BOACTBEHHOMN
JIeITEIEHOCTH YeJIOBEKA C
MHO3UIIMH DKOJIOTHUECKON
0e30macHOCTH

Keiic (c yuerom Oymymieit
npodeccHoHATEHOM
NeSITEIbHOCTH)
Bo3MokHBIE TEMBI KEHCOB:
1. Ilorennenue knuMara u
BBICBOOOJKIEHUE Ta30BbIX
THIPATOB CO JIHA OKeaHa.
2. Bynymue marepuainsl s
aBua-, MalINHO- U
IprUOOPOCTPOECHMUSL.

3. HoBble maTepuansl As
COJIHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PacTUTEIBHBIX MpPENnapaToB

5. KPUTEPUU OLHIEHOK
Hcxons 3 noctaBaeHHON LENIH U BO3PACTHBIX BO3MOXKHOCTEH CTY/I€HTOB, HEOOXO/IMMO YUUTHIBATh!

- IPaBUJIBHOCTb U OCO3HAHHOCTDb HU3JIOKCHHA COACPNKAHUSA, ITOJ HOTY PACKPBLITHUA HOH?ITI/Ifl, TOYHOCTH

ynoTpeOaeHus] HayYHbIX TEPMUHOB;

- cTeneHb ChOPMHUPOBAHHOCTH MHTEIUICKTYAJbHBIX U 00IIeYYEOHBIX YMECHHUIA:

- CaMOCTOATCIIPHOCTb OTBCTA,

- pCUYCBYIO I'PAMOTHOCTD U JIOTHYCCKYIO ITOCIICAOBATCIILHOCTL OTBETA.

OTMeTKa «5»:

- TIOJTHO PACKPBITO COJIEpKaHUE MaTepHrajia B 00beMe MporpaMMbl U yUeOHUKA;

- UCTKO U MMPABUJIBHO JAaHBI OIMPECACIICHUS U PACKPBITO COACPKAHUC HOHHTI/IfI;

- BEpHO, NUCII0JIb30BAHbI HAYUYHBIC TCPMUHBI;
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- JUTS TOKA3aTeIbCTBA MCIIOJIb30BAHBI PA3IMYHBIC YMEHUS, BbI BOJIbI U3 HAOIOICHUH U OMIBITOB;

- OTBET CAMOCTOSITeIILHBIN, UCTIOJIB30BAHBI PaHEE MPUOOPETCHHBIC 3HAHMUS.

OtMeTKa «4»:

- PACKpBITO OCHOBHOE COJIep KaHUE MaTepuaa;

- B OCHOBHOM TPaBUJILHO JIaHBI OTIPE/ICTICHUS TTOHATUN U UCIIOJIb30BaHbI HAYYHBIE TEPMUHBI;

- OTBET CaMOCTOSITEIIbHEIN;

- OMpEeNCHHs TIOHATHI HETOJIHBIE, JOMYIICHBl He3HAYMTENIbHBIE HAPYIICHUS IOCIEA0BATEIIbHOCTH
W3NI0KEHHUs, HEOONbIINE HETOYHOCTH MPHU HCIOIB30BAaHUM HAyYHBIX TEPMHHOB WJIM B BBIBOJAX H
00001IeHHIX 13 HAOII0ACHUI U OIBITOB.

OtMeTKa «3»:

- YCBOGHO OCHOBHOE€ COJIepKaHHME Y4eOHOro MaTepuana, HO H3JI0KEHO (parMeHTapHO, HE Bceraa
MOCJIEAOBATEILHO;

- OTIpeACIICHHsI TIOHATHA HETOCTATOYHO YETKHE;

- HE UCIOJIL30BaHbI B KAYECTBE JO0KA3aTEeILCTBA BEIBOJBI M 00OOIICHHS U3 HAOIIONEHUH U ONBITOB HIIN
JOTYIIEHBI OMTUOKU MPU UX U3JI0KEHUU:

- IOMYIIEHBI OIIMOKHU U HETOYHOCTH B UCIIOJIb30BAaHUU HAYYHOU TEPMUHOJIOTUH, OTIPEACTICHIH TOHATHH.
OTMeTKa «2»:

- OCHOBHOE COJIepKaHue Y4eOHOTO MaTepuaia He PacKphITO:

- HE JIaHbI OTBETHI HA BCIIOMOTATEIbHBIE BOIPOCHI YUUTES;

- IONYIIEHBI TPyOble OMMOKHU B ONPEIEICHIUHN TOHITH, PY UCTIOJIH30BAHUN TEPMUHOJIOTHH.

OtMeTKa «1»:

- OTBET Ha BOIIPOC HE JIaH.

KPUTEPUM OLUEHKU ITMCBbMEHHBIX PABOT

OTMeTKa «5»:

- OTBET MOJHBIN U MPaBUIHHBIN, BO3MOXKHA HECYIIIECTBEHHAs OIINOKa

OtMeTKa «4»:

- OTBET HETIOHBIN WK JOMYIIEHO He 0oJiee 2-X HECYIIECTBEHHBIX OMIHOOK.

OTMeTKa «3»:

- paboTa BBHITIOJIHEHA HE MEHEE YeM Ha IOJIOBHUHY, JOIYIIEHA O/IHA CYIIECTBEHHAs OIIMOKA U TIPU 3TOM
JIBE-TPH HECYIIIECTBCHHBIS

OTMeTKa «2»:

- paboTa BBINTOJIHEHA MEHBIIIE, YeM Ha MOJIOBHHY MJIU COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK

KPUTEPUUM OLIEHKU BBITTOJIHEHUSA ITPAKTUYECKUX PABOT

Ouenka "5" cTaBUTCS, €CIIU CTYACHT:

1. mpaBUIIBHO ONPEIEITUII IeJTb OIIBITA;

2. BBINOJHWI pPa0OTy B TIOJTHOM 0OBEME C COONIOZCHHWEM HEOOXOAMMOM IOCIeI0BaTEILHOCTH
MIPOBE/ICHUS ONBITOB U U3MEPEHUIA,

3. CaMOCTOATENIBHO U PALMOHAIBHO BBIOpai M MOJArOTOBUI JUISl ONBbITA HEOOXOAMMOE 000pYAOBaHHE,
BCE OIBITHI MPOBEJI B YCIOBUAX U PEXKHUMaX, 00ECIIEUUBAIOLINX MTOJyYE€HUE PE3YIbTaTOB U BBIBOJIOB C
HauOoJIbIIeH TOYHOCTHIO;

4. Hay4yHO TPaMOTHO, JIOTUYHO ONKcajd HaOMIOJeHHs W CPOPMYIHPOBal BBIBOJBI W3 ONbITa. B
MIPEJCTABICHHOM OTYETE MPaBUIIBHO ¥ AKKYPATHO BBIIIOJIHHII BCE 3aIMCH, TAOIHUIIBI, PUCYHKH, YEPTEXKH,
rpad UKy, BEIYACICHUS U Ceall BEIBODI;

5. MpaBUJILHO BBITIOJHWII aHAJIN3 TIOTPEIIHOCTEH.
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6. IPOSIBIISIET OPTraHU3AIMOHHO-TPYIOBbIE yMEHHUS (TIOJACPKUBAET YUCTOTY pabodero MecTa u MopsA0K
Ha CTOJIe, 5KOHOMHO HMCTIOJIb3YET PACXOAHbIE MaTepUAIIbI).

7. SKCHEPUMEHT OCYIIECTBIISIET MO IJIaHYy C YYETOM TEXHUKH O€30MacHOCTH U MpaBuUil pabOTHI ¢
MarepuaiaMu U 000pyJOBaHUEM.

Ormenka "4" cTaBUTCS, €CJIA CTYACHT BBIIOJIHII TpeOOBaHUS K orieHke "5" Ho:

. OTIBIT MPOBOJIMJI B YCJIOBHUSAX, HE 00€CTIeUNBAIOIINX JOCTATOYHOW TOYHOCTH U3MEPEHHUI;

. WK OBLIO JOTYIICHO JABAa-TPH HEJ0UETa;

. WK He OoJsiee OHOM HerpyO0oii OIMUOKY U OJTHOTO HE0YeTa.

. WJIM DKCIIEPUMEHT MIPOBEJICH HE MOJTHOCTHIO;

D AW~

. WIHA B ONTMCAHUH HAOJIFOIEHUH U3 OIBITA JOIMYCTHI HETOYHOCTH, BBIBOJIBI CEIIa HETIOJIHEIE.

Oruenka "3" cTaBUTCS, €CIIU CTY/ICHT:

1. mpaBUIIBHO OMpEAETHII IIeTh ONbITa: paboTy BBIMOJHIECT MPABWIHHO HE MEHEE YeM HAIlOJIOBHHY,
OJTHAKO OOBEM BBIMTOJHEHHON YacTW TaKOB, YTO ITO3BOJIIET IMOJyYUTHh IMPABHIBHBIC PE3yJIbTAThl U
BBIBOJIBI 10 OCHOBHBIM, MTPUHIIMIIUAIBLHO BaXKHBIM 3a/1a4aM pabOThI:

2. unu noadop o0opynoBaHUs, OOBEKTOB, MAaTEPHANIOB, a TaKKe pabOThI MO Hayady OMbITAa MPOBEN C
MTOMOIIBIO YUUTEJIS; WIIH B XOZI€ TIPOBEACHHUS OIbITa K H3MEPEHU OBLITH JOIMYIIEHbBI OLTUOKU B OMUCAHUH
HaOmo1eHuH, GOpMYITUPOBAHUU BBIBOJIOB:

3. OMBIT MPOBOJWIICS B HEPAIIMOHAIBHBIX YCIOBHSIX, YTO MPUBEJIO K OTYUEHUIO PE3YIHTATOB C OOJBIIICH
MOTPEIIHOCTHIO: UM B OTYETE OBLITU JOMYIICHEI B 00IIEH CII0KHOCTH He 00Jiee IBYX OIMTHMOOK (B 3aIUCSX
€/IMHUII, U3MEPEHUSX, B BBIYUCICHUSX, TpaduKax, TabIUIIax, cXeMax, aHaJi3e MOTPEUTHOCTEeH U T.]1.)
HE MPUHIUIHAIBHOTO [T TaHHOK paboThl XapakTepa, HO MOBJIMSABIINX HA PE3yJIbTAT BHITOTHEHHUS; T
HE BBITIOJTHEH COBCEM HJTM BBITIOJTHEH HEBEPHO aHAIIN3 MOTPEITHOCTEH;

4. momyckaeT rpyOyro ommOKy B XoJzie IKCIepuMeHTa (B OOBsSICHEHHH, B OGOpMIIECHUH DPAOOTHI, B
COOJIOICHUHU TTPABWJI TEXHUKH 0€30MacHOCTH MpH paboTe ¢ MaTepraiaMu U 000pyI0BaHUEM ), KOTOpast
WCIPABIIAETCS MO0 TPeOOBAHUIO MPETIOIaBaTeIsl.

Ouenka "2" craBUTCS, €CIIU CTY/ICHT:

1. He ompenenuyl CaMOCTOSATENBHO LENb OIbITA; BHIMIOJIHUI paboTy HE MOJHOCTBHIO, HE MOJATOTOBUII
HY>KHOE 00O0pYyJOBaHHE U OOBEM BBHIMOJHEHHON YacTH paOOThI HE TO3BOJIAET CHIENaTh MPABUIIBHBIX
BBIBOJIOB;

2. WM OTIBITHI, U3MEPEHUS, BRIYHCIICHUS, HAOIOICHHS IPOU3BOIMIINCH HETIPABIIIBHO;

3. unu B Xo/e paboThl U B OTYETE OOHAPYKHIUCH B COBOKYITHOCTH BCE HEJIOCTAaTKH, OTMEUYEHHbBIE B
TpeOOBaHUX K OIIEHKE «3»;

4. nomyckaet nBe (u Oosiee) rpyOble OMIMOKK B XOAE IKCHEPUMEHTa, B OObSICHEHUHU, B ODOPMICHUN
paboThl, B COOIIOIEHUH MPaBUII TEXHUKU 0€30IaCHOCTH IpU paboTe C BEIECTBAMU U 000PYIOBaHUEM,
KOTOpPBIE HE MOXKET 5. UCTIPABUThH JJake M0 TPEOOBAHHIO MPETI01aBaATEIS.

Oruenka "1" craBUTCS, €CIIU CTY/ICHT:

1. MOTHOCTBIO HE CyMell HavyaTh U O(OPMHUTH OIBIT; HE BBITOJIHSAET paboTy; MOKa3bIBAET OTCYTCTBHE
IKCTIEPUMEHTAIILHBIX YMEHHI; HE COOIOaN Uik Tpy0o Hapymian TpeOoBaHUs 0€30MacHOCTH TPya.

KPUTEPUU OLIEHKU TECTUPOBAHUA
Tect onenuBaeTcs ciaeayOmUM 00pa3oM

Onenka «5» — 85-100% mpaBuIIbHBIX OTBETOB HA BOIPOCHI;
Onenka «4» — 70-84% npaBuIbHBIX OTBETOB HAa BOIIPOCHI;

37



Onenka «3» — 50-69% npaBuIbHBIX OTBETOB HAa BOIIPOCHI;
Onenka «2» — 0-49% npaBUIBHBIX OTBETOB Ha BOIIPOCHI.

IIpumepHbie TeMbl pedepaToB (1OKJIA0B), IPe3eHTALUM,
HHIMBUAYAJIbHBIX IPOEKTOB

* bUOTEXHOJIOTHs M TeHHAsl HHXKEHEPU — TexHoJoruu X XI Beka.

* HanorexHosiorus kak NpuOPUTETHOE HAIIPABJICHUE PAa3BUTHUS HAyKU U IPOU3BOACTBA B Poccuiickoit
®denepauuu.

» CoBpeMEeHHBIC METO Il 00€33apakMBAHMSI BOIBI.

* AJImoTponus METaJuIoB.

* Xuznsb u gesrenpHocTs J.M.Menpaeneena.

* «[lepuoanueckomy 3aKoHy OyAayliee HEe TPO3UT pa3pylICHUEM. . .»

* Cunres 114-ro sanemenTta — TpuyMd poccuickux HU3NKOB-AIEPIINKOB.

* l30T0mB1 BOgopoaa.

* Mcnonb30BaHue paIiOaKTUBHBIX U30TOMOB B TEXHUUECKUX LIETISX.

* PeHTreHOBCKOE M3ITyU€HHUE U €r0 UCI0JIb30BaHNE B TEXHUKE U MEAMIIMHE.

* [l1a3ma — 4eTBEepTOE COCTOSIHUE BELIECTBA.

* AMop(QHbI€ BelIeCcTBa B IPUPOJE, TEXHUKE, OBITY.

* OxpaHa OKpyXarolel cpenbl OT XMMHUYECKOTo 3arpsi3HeHMs. Koln4yecTBEHHbBIE XapaKTEpUCTHUKHU
3arpsA3HEHUS] OKPYIKAKOIIEH Cpesbl.

* [Ipumenenue TBepAOro u razoodpasHoro okcuaa yrieposa (IV).

* 3ammrTa 030HOBOTO 3KPaHa OT XMMHYECKOIO 3arpsi3HEHUS.

* I'pyOomucnepcHble CHCTEMBI, HX KJIacCH(UKalMsi W HUCHOIb30BaHUE B NPOPEecCHOHATHHON
JESTEIIbHOCTH.

* KocMeTnueckue reiu.

* [IpumeHeHne CyCIIeH3ui U SMYJIbCUNA B CTPOUTEINILCTBE.

* MuHepasibl ¥ TOpHBIE IOPOJIbI KAaK OCHOBA JIUTOC(EPHI.

* PacTBOpBI BOKPYT Hac. THIIBI paCTBOPOB.

* Boza kak peareHr u cpea A XMMUYECKOTO Ipoliecca.

* JKusnb u nestensHocTs C.AppeHuyca.

* BkiiaJg 0TE€UECTBEHHBIX YUEHBIX B PA3BUTUE TEOPUU AJIEKTPOIUTUUECKON AUCCOLUALINH.
* YcTpaHeHHe KECTKOCTU BOJIbI HAa MPOMBIIIICHHBIX MTPEANPUATUSIX.

* CepHasl KHCII0Ta — «XJ1I€0 XMMUYECKOM MPOMBIIIIEHHOCTIY.

* Vicnonp30BaHrne MUHEPATBHBIX KUCIOT HA MPEANPHUATHAX PA3THIHOTO TPOQHIIS.

* OKCH/IBI U COJIM KaK CTPOUTEIbHbIE MaTEpUaJIbl.

* lcropus rurnca.

* [ToBapeHHast COJIb KAK XMMUYECKOE ChIPBE.

* MHoTrONMMKMI1 KapOOHAT KaJbIUs: B IPUPO/JIE, B IPOMBIIIIIEHHOCTH, B OBITY.

* Peakmuu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupryasibHO€ MOJEINPOBAHNE XUMHUECKUX POLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB JIEKTPOIUTOB.

* DJIEKTPOJIN3 PaCIJIaBOB AJIEKTPOJIUTOB.
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* [IpakTHyeckoe MpUMEHEHUE IEKTPOIn3a: pahUHUPOBAHNE, FAIbBAHOIIACTHUKA, TaIbBAHOCTETHSL.

* Mcropus nosydeHrs U IpOU3BOACTBA ATIOMUHUS.

* DIEKTPOIIMTHUECKOE TOTyYeHHE U pahUHUPOBAHUE MEIH.

* Xusznsb u nesrenbHOCTS 1. [[9BH1.

* Ponp MeTamioB B HUCTOPHMM YEIOBEYECKOM NMBWIM3aUMH. VICTOpus OTE€YecTBEHHOW YepHOM
MeTtajurypru. COBpeMEHHOE METAJITyPrHYECKOE IPOU3BOICTBO.

* cTopus oTeuecTBEHHON LIBETHOM METaJUTypruu. Poiab METalIoB U CIUIaBOB B HAyYHO-TEXHUYECKOM
mporpecce.

» Koppo3ust MeTasioB 1 criocoObl 3alUThl OT KOPPO3UH.

* nepTHbIe 1iu 01aropoJHbIE Ta3bl.

* Poxxarommue coy — rajoreHsl.

* McTopust mBEACKON CITUYKH.

* Ucropust BOSHUKHOBEHHUS U Pa3BUTHSI OPraHUYECKON XUMUH.

* )Kuznsp u gearenpHocth A.M.ByTtiieposa.

* Butanusm u ero kpax.

* Posib OTE€4ECTBEHHBIX YUEHBIX B CTAHOBJIEHUH U PA3BUTUU MUPOBOM OPraHU4E€CKOW XUMUH.

» COoBpeMEHHBIE ITPEICTABICHHS O TEOPUH XUMUYECKOTO CTPOEHUSI.

* DKOJIOTUYECKUE aCTIEKThI UCIIOJIb30BaHUs YIIIE€BOJOPOJIHOIO ChIPbSI.

* DKOHOMMUYECKHE ACIIEKThl MEXIYHAPOAHOIO COTPYAHUYECTBA IO MCIIOJIb30BAHUIO YIIIEBOIOPOJIHOTO
CBIPBS.

* Ucropus oTKpbITUS U pa3pabOTKU Ia30BbIX U HE(PTAHBIX MecTopoxaeHUu B Poccuiickoit deneparuu.
* XuMus yriaeBoJg0pOJTHOTO ChIPhS U MOsI Oyayias mpodeccusi.

* YIIIeBOJOPOIHOE TOIUIUBO, €0 BUJIbI U HA3HAYCHHUE.

* CUHTeTHYECKHUE KaydyKU: UCTOPUS, MHOI0OOpa3ue 1 NepCrneKTUBBI.

* Pe3nHOTEXHUYECKOE IPOU3BOJICTBO U €r0 POJIb B HAYYHO-TEXHUYECKOM IIporpecce.

» CBapOYHOE IPOU3BOCTBO U POJIb XUMHUH YIJIEBOJAOPOOB B HEM.

* Xumus B Moeit mpogeccun

. 3arps3HUTENN OKPY>KAIOMIeH Cpebl, BELICISIOMNXCS IPU METAI000paboTKe

. [IpupotooxpanHas AesTEIbHOCTD B IOBCEAHEBHOM KU3HU.
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