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Padouast nporpamMmma y4ye0HO# JMCIMIIMHBI pa3padoTaHa Ha OCHOBeE:

@®enepanbHblii 3akoH OoT 29 nexabps 2012 1. Ne273-®3 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

[Tpuka3z Munnpocsemenuss Poccun ot 14 urons 2022 r. Ne 444 «O06 yTBepxkaeHun ¢eaepaabHOTO
roCyJJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CpeiHero npodeccuoHaJIbHOro 00pa30BaHUs IO
cnenuanbHOCcTH 15.02.16 TexHOoI0rHa MaIMHOCTPOEHUS Y,

[Tpuka3z MunuctepcTBa npocsenieHus Poccutickoit deaepannu ot 24 aBrycra 2022 roma N 762 (¢
n3MeHeHussMu Ha 20 nexadps 2022 rona) O0 yrBepxaenun [lopsiika opraHu3aiy 1 OCyIECTBICHHS
00pa30oBaTeNbHOH 1eATeIbHOCTH 0 00pa30BaTEIbHBIM IPOrpaMMaM CpeIHEro mpoheccuoHaIbHOTO
obpazoBanus";

[Tpukaza MwunOOpHayku Poccum ot 17.05.2012 Ne413 "OOG yrBepkineHuu (enepaibHOTO
roCyJJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa CPeHEro o0iero oopa3oBaHus";

ITpuxa3za MunucrepctBa npocsenieHus Poccuniickoit @enepanun ot 12 aBrycra 2022 r Ne 732 "O
BHECEHUHU W3MEHEHMH B (elepalibHbIil rocylIapCTBEHHBIH 00pa30BaTeIbHBIA CTaHIAPT CPEIHErO
o0riero oOpa3oBaHusi, yTBEpKACHHBIA IMpHKkazoM MuHHcTepcTBa 00pa3oBaHus Hayku Poccuiickoii
Oenepammn ot 17 masg 2012 © Ne413";

[Tpuxaza MunucrepcrBa npocseuieHust Poccuiickoit ®@enepanuu ot 18 mas 2023 r Ne371 "O6
yTBEpKJIeHUH (hefiepalibHON 00pa30BaTeIbHON MPOrpaMMBbl CpeTHero ooiiero oopaszopanus';

[Tpuka3a MunucrepctBa npocsemenus Poccuiickoir @enepauun ot 22 mapra 2021 r Ne 115 "O6
yrBepkaeHuH Ilopsiika opraHm3anuu M OCYLIECTBICHHS OOpPa30BaTENbHON JEATEIBHOCTH 10
OCHOBHBIM 00111€00pa30BaTeIbHBIM MPOrpaMMaM - 00pa3oBaTeIbHBIM IPOTrpaMMaM HayalbHOTO
00111eT0, OCHOBHOTO OOIIETO U CPEIHETO O0IIero 00pa3oBaHMS;

ITucekma Munnpocsemenuss Poccun ot 01.03.2023 Ne(05-592 "O nampaBiieHUM peKoMeHIanui"
(BmMecte ¢ "PekoMeHIanusIMu 1Mo peaan3aui CpeaHero oo1mero oopa3oBaHusl B MpeaeiaX OCBOCHHUS
00pa3zoBaTebHON MTPOTrpaMMBbI CpeTHEr0 MPOPECCHOHATBHOTO 00pa3oBaHus";

MunucrtepcTBo npocerieHus: Poccuiickoit dheneparuu ot 20 uroms 2020 r. N 05-772 O HanpaBieHUN
MHCTPYKTUBHO-METOAMYeCKoro mucbMa «O0  yrBepkaeHnn  KoHuenmuum — mpernojaBaHHS
0011e00pa30BaTeIbHBIX AUCHUIUIMH C y4YeTOM Mpo(ecCHOHANIBbHON HAMpaBiICHHOCTH MPOTrpamMm
CIIO, peanu3yembIx Ha 0a3e OCHOBHOTO 00IIIero 00pa3oBaHUs Y,

YcraBa 'AIIOY CO «llomunpodunbaelii TexaukyM uMm. O.B.Tepémxunaa» Ne 788-I1IT 09.11.2016r;
[Tonoxxenus 06 ounom otaeneHuu IAIIOY CO «IIT um. O.B.Tepéumikunay;

[Tonoxxenus o camoctosrenbHol padore [TAIIOY CO «IIT um. O.B.Tepémikunay;

[TonoxxeHus 1O MIAHUPOBAHUIO, OPTAHU3AIMU U TPOBEACHUIO JJa0OPATOPHBIX, MPAKTUYECKUX padboT
I'ATIOY CO IT nm. O.B.Tepémxkuna»;

ITono>xeHus 0 TEKyLIEM KOHTPOJIE U TpoMexXyTouHoH arrectanuu cryaeHToB ['AIIOY CO «IT nm.
O.B.Tepémkunay;

[Tonoxenus o popmupoBanuu KYMO OIIOII TAIIOY CO «IIT um. O. B. Tepémxkunay.

PazpaboTtumk:

['ATIOY CO «Ilonunpodunbsreiii Texaukym um. O.B. Tepémkunay
[Ipenonasarens Beiciier kareropuu Tokanosa H.B.
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1. O0mas xapakTepucTHKa padoueil nporpaMMsbl 001e00pa3oBaTeJbHOM TUCHUIIINHBI
«XuMus»

1.1. MecTo JUCHUILIMHBI B CTPYKTYPe OCHOBHOM NPo¢ecCHOHATBHOM
o0pa3oBaTe/IbHON NPOrpaMMbl

Pabouas mporpamMma y4eOHON MUCHMIUIMHBI « XUMHS SBISETCS 005S3aT€IbHON YacThIO
00111e00pa30BaTeIbHOrO IMKIA 00pazoBaTenbHON mporpamMmMsl B coorBercTBrr ¢ PI'OC 5 CI1IO
o ykpynHeHHo# rpymrme 15.00.00 Mamunoctpoenue no OIIOIT CITO [1ICC3 no cneunanbHOCTH
15.02.16 TexHonorus MalIMHOCTPOEHUS, YTBEPAKACHHOTO NTpHUKa3oM MuHmpocsemenus Poccun
ot 14.06.2022 Ne 444 «O06 yTBepxaeHUH (PeaepaTbHOrO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO
craggapra CIIO mnmo  cmemmanpHocTH  15.02.16  TexHonoruss  MalIMHOCTPOECHHUS»
(3apeructpupoBano B Muntocte Poccun 01.07.2022 Ne 69122).

1.2. MecTO IMCUMIVIMHBI B CTPYKTYPe OCHOBHOM NMPo(ecCHOHATBLHOI 00pa3oBaTe/IbHOM
NPOrpamMMbl: JUCIHILINHA BXOAUT B 00111€00pa30BaTeNbHbIN HUKIL.

[Iporpamma peanuzyercs Bo 2 cemectpe | Kypca.

1.3. Heau 1 njianHupyemMblie pe3yabTAThl 0CBOCHUS THCIUATIINHbBI
1.3.1. Hesu u 3agaun AUCHUILIHHBI

@opMHUpPOBaHUE Y CTYJIEHTOB XMMUYECKON COCTABIIAIOLIEN €CTECTBEHHO-HAyYHON KapTUHBI
MUpa KaK OCHOBBI INPUHATUS PpEUICHUMH B JKU3HEHHBIX M IPOU3BOJACTBEHHBIX CHUTyalLUsX,
OTBETCTBEHHOT'O TIOBEJICHUS B IPUPOIHOM cpefie.

3agauu AMCUMIVIMHBI:

1) chpopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEM MPOTEKAaHUS XUMUYECKUX MPOLECCOB U
ABJICHUM B OKpYXarolled cpeae, LEeJOCTHOW HaydyHOM KapTHHBI MHpa, B3aMMOCBSI3H H
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHS MPOBOJUTH pacyeThl MO XUMHYECKMM (opMylIaM U YypaBHEHHIM
XMMHMYECKHX pEakUui, IUIAaHUPOBAaTb M HWHTEPIPETHPOBATh PE3YJbTaThl XUMHYECKHX
JKCIIEPUMEHTOB,

3) copmMHpOBaTH HABBIKKA MPOBEACHUS XUMHUECKUX IKCIEPUMEHTAIBHBIX MCCIIEAOBAHHUM
c coOmoneHreM TpaBwil 0O€30MacHOr0 OOpalleHHss C BEImeCTBAMH M JIAOOPATOPHBIM
000pyI0BaHKEM;

4) pa3BUTh YMEHHUSI aHATU3UPOBATh, OLIEHUBATh, IPOBEPSITh HA JOCTOBEPHOCTHh U 0000111aTh
uHGOPMAIIMIO XUMHUYECKOT0 XapaKTepa U3 pa3iINuHbIX HCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH TMOCIEJICTBUS CBOEUH JEATEIBHOCTH W
XUMHUYECKHUX TMPUPOTHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) copMupoBaTH MOHUMAHUE 3HAYMMOCTHU JTOCTHKEHUN XUMHUECKOW HAYKU M TEXHOJIOT M
JUISL Pa3BUTHUS COLMAIEHON M IPOU3BOACTBEHHOM cdep.

3HAaTh:

1.chopMHupOBaHHOCTH MPEACTABICHUN O MECTE XUMUU B COBPEMCHHON HAyYHOW KapTHUHE
MUpa, TOHHUMaHUE POJIM XUMHUU B (OPMUPOBAHUU KPYro3opa U (pyHKLIHOHAIBHON IPaMOTHOCTH
YeJI0BEKa Il peHICHUs IPAaKTUYECKUX 3a/1a4;

2.chopmupoBaHHON COOCTBEHHOW MO3UIUU MO OTHOIICHUIO K XUMUYECKOW MH(pOpMaluy,
M0JIy4aeMOU U3 pa3HbIX UCTOYHHUKOB.

YMers:

1.BaficHle OCHOBONOJATAOIMMU XUMUYECKUMHU MOHATHSIMH, TEOPUSMH, 3aKOHAMU M

3aKOHOMEPHOCTSIMU, TOJIb30BaHUE XUMHYECKOW TEPMHUHOJIOTUEN U CUMBOJIMKOW;
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2.BJ'I3£[€HPI€ OCHOBHBIMH MCTOJaMH HAYYHOI'O IIO3HAHHS, HCIOJB3YCMbBIC B XHUMUMU!:
HaOJro/IeHUe, ONMCaHWe, OHKCIEPUMEHT, YMEHHe oOpadaTbiBaTh, OOBSICHATH pPE3yJIbTaThl
HpOBeZIéHHI)IX ONBITOB MW JACJIaTb BBIBOJbI, IMPUMCHATH MCTOJbI IIO3HAHUA IIpPpU PCHICHUU
IMMPAKTUYCCKUX 3aaa4;

3.copMUPOBAHHOCTh YMEHHUS JaBaTh KOJIMYECTBEHHBIC OIICHKU M MPOBOJUTH PACUETHI TIO
XUMHUYECKUM (hOpMyJIaM U YpaBHEHUSM;

4.BnasieHue NpaBujIaMH 0€30MacCHOCTH MTPH UCIIOIb30BAHUU XUMHUECKUX BEIIECTB.
1.3.2. IInanupyembie pe3yJbTaTbl OCBOCHHMS 00me00pa30BaTeIbHONH AMCUMILUIMHBI B
coorBercTBHH ¢ PT'OC CIIO u 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
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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

11




- 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.
CopnelicTBOBaTh
COXPAHCHHIO
OKpYXaIoIlIei cpebl,
pecypcocOepeKeHHUIO,
MPUMEHSTh 3HAHUS 00
W3MEHEHUU KIUMaTa,
TIPUHIIAIIBI
OepexKIMBOTO
MIPOU3BO/ICTRA,

3¢ (HeKTUBHO
JIEICTBOBATH B

B 001acTH 3K0JI0r14e€CKOr0 BOCIIUTAHUSA :

- c(OpPMUPOBAHHOCTH IKOJOTUICCKON KYJIBTYpPhl, TOHUMaHUE
BIIMSHUSA COIMAIBLHO-YKOHOMHYCSCKUX MIPOIIECCOB Ha
COCTOSIHUE€ NPUPOJHOW M COUUAIBHOW Cpebl, OCO3HAHUE
I00ATBHOTO XapaKTepa AKOJIOTHISCKUX TTPOOIeM;

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

aKTHUBHOE JIeHCTBHH,
OKpYKaroIlei Cpeae;

- YMCHUC NIPOTHO3UPOBATH HG6J’IaFOHpI/I$ITHI>IC OKOJIOTHYCCKHE

HCIIPUATHUC IPHUHOCAIINX BpCa

MIOCJIEICTBUS NIPEANPUHUMAEMBIX JEHUCTBHN, MPENOTBPALIATH

- copMHUPOBATH NPECTABICHUS: O XUMUYECKON COCTABIISIONIEH
eCTeCTBeHHOHaquOfI KapTUHBI MHpa, POJIM XUMHU B MO3HAHWUUN
SIBJICHUN TMPUPOAbI, B (OPMUPOBAHUU MBIIIJICHUS U KYJIbTYpPbI
JMYHOCTH, €€ (PyHKIIMOHAJILHONU IPAMOTHOCTH, HEOOXOAUMOM 1151
peleHus MPaKTUYECKUX 3a7jad ¥ SKOJIOTHYeCK 0OOCHOBAaHHOI'O
OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOJIHOM cpeae;

- yMeThb COOJIOJAaTh NpPaBUIIa SKOJOTMUYECKH 1EJIeCO00pa3HOro
IIOBCACHUA B GBITy u pr2[0BOI71 ACATCIIPHOCTH B 1LCIAX
COXpaHEHUs CBOETO 310POBbs U OKPYXKAIOILEH IPUPOTHON CPEMBL;
YUUTBIBATH OIIACHOCTDH BOBI[GfICTBI/ISI Ha JKHBBIC OPraHU3Mbl
IIOHUMAasi  CMBICI  TOKa3aress

OIPCACIICHHBIX BCIICCTB,

MpeIeTbHON TOMyCTUMOW KOHIIEHTPALINH;

Ype3BbIYANHBIX HX; - YMETh IPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TTO3ULINI
CUTYaIUSIX - pacHIMpeHHe ONbITa JACATEIBHOCTH  DKOJOTHYECKOH | SKOJOTUYECKOW  OE€30MacHOCTH  IOCJCACTBUS  OBITOBOM W
HaIpaBJIE€HHOCTH; MIPOU3BOJCTBEHHON JEATEIbHOCTH YEJIOBEKA, CBS3aHHOU C
- OBJIQ/ICHUE HaBBIKAaMH Y4eOHO-HCCIIEI0BATENBCKOM, nepepaboTKOM BEIIECTB; UCIOIB30BATh MOTYYCHHbBIE 3HAHUS TS
MPOEKTHOMN U COLIUATILHOMN AESITENbHOCTH; NPUHITHS TPAMOTHBIX pEIIEHUH Mpo0iieM B CHTYyalUsX,
CBSI3aHHBIX C XUMHUCH;
- yMeTh OCO3HaBaTh OINACHOCTh BO3JCHCTBUA Ha >KUBbBIC
OpraHW3Mbl  OMNpPENCICHHBIX  BEIIECTB, IOHUMAas  CMBICI
MoKa3areyisl MpeNesibHOM  JONMyCTUMOW  KOHIIEHTpaluHh, U
MOSICHATh ~ HAa  TMpPUMEpax  CHOCOObI  YMCHBIICHUS  H
MPEIOTBPALICHUS] WX BPEIHOrO0 BO3JCHCTBUS Ha OpraHu3M
YyeoBeKa.
IIK 3.4. B o6s1acTH 3K0/10IrMYeCKOr0 BOCIIMTAHHUS: - YMETh IUIAHUPOBATH U BBINOJIHATh XUMUYECKUNA DKCIIEPUMEHT
Peanu3oBriBaTh - cOPMUPOBAHHOCTH IKOJOTUYCCKOU KYJIbTYphl, IOHUMAHUE | (PEBPAIICHUS OPraHWMYECKUX BEIIECTB IPU HArpeBaHUH,
TEXHOJOTHICCKHI BIUSHHUS  COLMAJIBHO-DKOHOMHYECKHUX  TPOIECCOB  HA | MOJyYEeHHUE JTUJIEHA U HM3YyYEHHE €r0 CBOWCTB, KAaYECTBEHHBIE
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nporecc cOOpKu
U3Ienni
MaIIMHOCTPOUTEIHHO
r'o MPOU3BOJICTBA

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
HaIlpaBJIEHHOCTH;

- OBJQJICHHE  HAaBBIKAMH  Yy4e€OHO-HMCCIIEI0BATENbCKOM,
IIPOCKTHOM W COLMAIBbHOM nedrenbHOCTH; OBJlajgeHue
YHHMBEPCAJbHBIMH Y4eOHBIMHU M03HABATEJIbHBIMU
AefiCTBUAMMU:

a) 0a30Bble JOrnYecKue AeicCTBHS:

- CaMOCTOATEIbHO (OPMYJIHPOBATh M aAKTyaIU3HPOBATh

pooJIeMy, paCCMaTPHUBATh €€ BCECTOPOHHE;

- YCTaHaBJIHMBATh CYIIECTBCHHBIN PU3HAK WM OCHOBAHUS IS

CpaBHEHHUS, KIIACCU(PUKALUU U 000OIICHHUS;

- ONpeAeNATh LEIH ACSITeIbHOCTH, 3a/laBaTh IMapamMeTpbl U

KPUTEPHUH UX TOCTHKCHHUS;

- BBIABIATH  3aKOHOMEPHOCTH W  TIPOTHUBOpPEYHS] B

paccMaTprBaeMbIX SBJICHUSX;

KOPPEKTHUBB B
pe3yIbTaToOB

MOCJIEICTBUI ACATCIIBHOCTH,

- BHOCHUTH JCATCIIBHOCTh, OLICHHUBATH

COOTBCTCTBHUC OCIAaM, OOCHUBATL  PHUCKHU

- Ppa3BUBATb KPCATUBHOC MBIIIJICHUC IPHU PCIICHUU JKU3HCHHBIX

peakuud Ha YKCYCHYIO
JeHarypanus OeJIKOB IIPU HATPEBAHHH, LIBETHBIE PeaKIK OEIKOB;
MIPOBOAMTH PEAKIIMU HOHHOTO OOMEHA, OMIPEIESATh CPe Ty BOJHBIX

AJIBJACTUABI, Kpaxmall, KHCIIOTY,

pacTBOpOB, KaueCTBEHHbIE pEaKkIMM Ha Cyjibdar-, KapOoHAT- U

XJIOPpUA-aHUOHBI, Ha KaTHuoOH AMMOHUA, peuarb

SKCIIEPUMEHTAJIbHBIE teMam "Mertamibl"  #

"Hemeramnel") B

3aJa4u I10

COOTBETCTBHUU C npaBuJIaMHu  TCXHUKH
0€30MacHOCTH NP 0OpaIIeHUH C BEIIeCTBaMU U Ja0OPaTOPHBIM
000py/IOBaHMEM; TPEICTABIATH  PE3yJIbTATHI

OKCIICPpUMCHTA B (bopMe 3almucu ypaBHeHI/Iﬁ COOTBETCTBYHOIIUX

XHUMHUYECKOI'o

peakiuii u  (OpMYyIMpPOBaTh BBIBOJBl HA OCHOBE 3THX
pe3yabTaToB;
- yMeTh  aHaJM3UpPOBAaTh  XHMHUYECKYI0  HMH(OpMAIHIO,

M0JIy4a€Myl0 U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOH
nHpopmanuu, cetb UHTEpHET U 1pyrue);

- BJIaJIETh OCHOBHBIMU METO/IaM{ HAyYHOTO MO3HAHUS BELECTB U
XMUMUYECKHX SIBJICHUN (HaOMIoeHue, U3MEpPEHNE, IKCIIEPUMEHT,
MO/JIEIUPOBAHUE);

- yMeTb MpPOBOJAUTH pacueTbl MO XUMHUYECKHM (opmynam u
YPaBHEHMSM  XUMHUYECKHMX peakUuil C  HCIOJIb30BaHUEM
(u3MYeCKUX  BEJIHMYUH,

XapaKTepU3yOUIMX  BELIECTBA C

KOJINYECTBEHHOMN o0beMa (HOpMaJbHbIC

yCIIOBUS)

CTOPOHBI: MACCHhI,

ra3os, KOJIMYCCTBA BCIICCTBA, HCIIOJIB30BaTh
CUCTCMHBIC XHMHYCCKHUEC 3HAHUA JIA HPHHATHA pemeHHﬁ B
KOHKPETHBIX JXU3HCHHBIX CUTyalUsaX, CBA3aHHBIX C BCIICCTBAMU
" UX IPUMCHCHHUEM

- YMETb CaMOCTOATCIIbHO INIAHUPOBATDH U IPOBOAUTD XHUMHUYECKHAMN
OKCIICPUMCHT (HOHy‘IeHI/Ie " U3YUCHUC CBOICTB HCOPTaHUYCCKUX
n OpTraHUYCCKUX BCIICCTB,

Ka4yC€CTBCHHbIC pcaknuuun
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npobem

YIJIEBOAOPOAOB PA3JIMYHBIX KIACCOB U KHUCIOPOACOAEPIKAIINX
OpPraHUYECKUX BELIECTB, pEIIEHNE HIKCIIEPUMEHTAIbHBIX 33/1a4 10
pacro3HaBaHUIO HEOPraHWYECKMX M OPraHUYECKUX BEILIECTB) C
co0JIr0ICHHEM TIPaBUII O€3011aCHOT0 OOPAIICHNUS C BELIECTBAMU U
nabopaTopHbIM  00OpyAoBaHHEM,  (OPMYJIHPOBATH  IEJIU
WCCIIeIOBAHMSI, TIPEAOCTABIIATh B PA3IMYHON (hopMe pe3ybTaThl
HKCIIEPUMEHTA, aHAJTM3UPOBATh U OI[CHUBATH MX JIOCTOBEPHOCTB;
- YMETh OCYIIECTBIISITH IEJICHANPABICHHBIA MMOMCK XUMHUYECKOM
vHpoOpManMu B Pa3IUYHBIX HMCTOYHHMKAX (HaydyHas M ydeOHO-
HayyHasl JIUTepaTypa, CpeicTBa MaccoBOM HMH(OpMaIuH, CeTbh
WHTepHeT u aApyrue), KpUTUYECKH aHATU3UPOBATh XUMHUYECKYIO
uHpopManuio, TmnepepabaThiBaTh €€ U HCHOJb30BATh B
COOTBETCTBUH C TIOCTaBJIEHHON y4eOHOMU 3a1aueii;

- BJIAJIETh CUCTEMOM 3HAaHUM O METOJAX HAyYHOI'O ITO3HAHMS
SIBIICHUI TIPUPOJIBI, HCIIOIB3yEMbIX B €CTECTBEHHBIX HayKax U
YMEHHSMU TIPUMEHSTH 3TH 3HAHUS IIPH SKCIIEPUMEHTATHHOM
HCCIIEZIOBAaHUH BELIECTB U JUIs OOBSICHEHUS! XUMUYECKUX
SIBJICHUH, IMEIOLUX MECTO B IIPUPOJE MPAKTHUECKON
JeSITeIbHOCTH YEJIOBEKA U B MIOBCEIHEBHON KU3HU;

IIK 3.5.
KoHnTtponuposats
COOTBETCTBUE
KayecTBa COOpKH
TpeOOBaHUSIM
TEXHOJIOTHYECKOU
JIOKYMEHTall1H,
aHAJN3UPOBATh
NPUYHHEI
HECOOTBETCTBUS

B 00/1acTH 3K010rHY€CKOT0 BOCIUTAHMS:

- c(OpPMUPOBAHHOCTH IKOJOTUYECKON KYJIbTYpPhl, TOHUMAHUE
BIIMSIHU A COIUAJIBHO-3KOHOMHUYECCKUX mponeccoB Ha
COCTOSIHUE€ TPUPOJHOW M COUMAIBHOW Cpeabl, OCO3HAHUE
MI00ATBFHOTO XapaKTepa AKOJIOTHISCKUX TTPOOIeM;

- IUIAHUPOBAHUE U OCYILIECTBJIICHUE ACHCTBUN B OKPYKAIOLICH
Cpelle Ha OCHOBE 3HaHHUs IeNiell YCTOWYHBOTO pa3BUTHS
YeJI0BEUECTRA;

aKTUBHOE  HENpUATHE  JACUCTBUN, MNPUHOCAIIUX  Bpe.
OKpYKaroIleH Cpeac;

- chopMUPOBATh NPEICTABICHUS: O XUMUYECKON COCTABISIONIEH
€CTECTBEHHOHAYYHOM KapTHUHBI MUpPA, POJIM XHUMHUHU B MO3HAHUHU
SIBJICHUW TIPUPOMABI, B (OPMUPOBAHUU MBIIIICHUS U KYJIbTYPBI
JUYHOCTH, €€ PYHKITMOHATHHOU IPaMOTHOCTH, HEOOXOIUMOM ISt
perieHust MPaKTUYECKUX 3a7a9 U SKOJOTUYECKH 00OCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U ITPUPOJHON cpefe;

- yMeTh COONOJIaTh MpaBUiia KOJOTHYECKH IeJIeco00pa3HOro
MOBEACHUA B OBITYy M TPYIOBOH JAEATETBHOCTH B IENAX
COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLIEN IPUPOJHOMN CPEbI;
YUYUTBHIBATh OIIACHOCTh BO3JECHCTBUS HA JKHUBBIE OpPraHU3MBbI
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HS,Z[GJIPIﬁ 1 BBIITYCKaA
NpoaAYKIMHU HU3KOI'O
KadeCTBa,

- YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJIOTHIYECCKUE
MOCJICICTBHUS TIPEANPUHUMACMBIX JIEHCTBUM, MPEIOTBPAIIAThH
UX;

OIIPCACIICHHBIX IIOHUMas CMBICJI IIOKa3aTcJIsa

npeeabHON JOMyCTUMON KOHIIEHTPAIIHH;

BCHICCTB,

- YMCETb IPOTHO3UPOBATD, AHAJIU3UPOBATH U OLICHUBATL C MO3UIIHM

y4acTBOBaTh B - pacmupeHue OmbITa JACATEIbHOCTH  HKOJOTHYECKOH | SKOJIOTMYECKOH  OE30MacHOCTH  IOCIEACTBUS  OBITOBOM U
MEPOIPUATHUSIX IO UX | HaIlPaBJIEHHOCTH; IIPOU3BOJICTBEHHOW JESATEIBHOCTH YEJIOBEKA, CBA3aHHOM C
OPEIYNpPEXKACHUIO 1 | -  OBJAJEHHE  HaBbIKAMH  y4eOHO-MCCIIEOBATENBCKOM, | IepepadOTKOM BEIIECTB; UCTIONB30BATh MOMYUYCHHbBIC 3HAHUS IS
YCTPaHEHUIO MPOEKTHOM M cOoUMalbHOM JAesrenbHocTH; OBjajeHWe | IPUHATHS TPAMOTHBIX peUIeHHH npobiieM B CUTyalMsXx,

YHHUBeEpPCAJbHBIMHU Y4eOHBIMHU NMO3HABATEJILHBIMHU | CBSI3aHHBIX C XUMUEH;

AeHCTBUAMMU: - yMETh OCO3HaBaThb OIACHOCTb BO3JCHCTBUSA Ha JKUBbBIC

a) 0a3oBble JIOTHYECKHe NeHCTBUSA: OpraHu3Mbl  OINPEJEJICHHBIX  BEIIECTB, IOHUMAas  CMBICI

- CaMOCTOATENIbHO (OPMYIUPOBaTh M  aKTyalU3UpOBaTh | MOKa3aTeNss NpeleNbHOW  JONMYCTUMOM  KOHLEHTpAlUH, U

npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE; MOSCHATh  HA  NpPUMEpax  CHOcoObl  YMEHBLICHHS |

- YCTaHaBJIMBaTh CYIIECTBEHHbIN NPU3HAK WIX OCHOBAHUA JUISl | IPEJOTBPAIICHUS MX BpPEJHOIO BO3JEHCTBHA HAa OpraHu3M

CpaBHEHHUS, KIIACCU(PUKAIIUU U 000OIICHHUS; YelloBeKa.

- OINpeAeNATh LEIN AESITEeIbHOCTH, 3a/laBaTh IapaMeTpbl U

KPUTEPUU UX JTOCTUKEHHUS;

- BBIABIATH  3aKOHOMEPHOCTH U NPOTUBOPEYHs] B

paccMaTpuBaEeMbIX SIBJICHUSX;

- BHOCUTb KOPPEKTUBBl B J€ATEIbHOCTb, OLICHUBATh

COOTBETCTBUE  PE3YJIbTATOB  LEJISAM, OLICHMBAThb PHUCKHU

MIOCJIEZICTBUI 1€ATENbHOCTH;

- pa3BUBaTh KPEATUBHOE MBILUICHUE [TPU PELLIECHUU KU3HEHHBIX

pooieM
IIK 3.6. B o0Js1acTH 3K0/10rM4€CKOro BOCIIUTAHUSA: - chopmMupoBaTh NMPEACTABICHUSA: O XUMHUYECKOW COCTaBJISIONMIEH
PaspaGarsiBaTs - c(OpPMUPOBAHHOCTH IKOJIOTUYECKOM KYJIbTYphl, IOHUMAHUE | €CTECTBEHHOHAYYHOU KapTUHBI MUpPA, POJIM XUMUU B MO3HAHHUH
TTaHMPOBKH BIMSHUS  COLMAJIbHO-DKOHOMHYECKHX  TPOLIECCOB  Ha | ABJICHHHM NPHUPOJbI, B (OPMHUPOBAHUU MBIIUIEHUS M KYJIbTYpPbI
yqaCTKO% COCTOSIHUE TPUPOJHOW M COLMAIBHOW Cpeibl, OCO3HAHHUE | JUYHOCTH, €€ (PYHKIIMOHAILHONW IPAMOTHOCTH, HEOOXOAUMOM 115t
Eee;:gg OEPOPOTHRE r7100aIbHOTO XapaKTepa IKOJOTHUECKUX MpobieMm; pelIeHus MPaKTHYECKUX 3a7jad ¥ SKOJIOTUYECKH 000CHOBAaHHOTO
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MAaIlTMHOCTPOUTCIILHO
ro npous3BoACTBAa B
COOTBETCTBHH C

- IUTAaHUPOBAHKE U OCYIIECTBICHUE JACUCTBUN B OKpY>KalolIei
Cpelle Ha OCHOBE 3HaHHUs MeNiell yCTOWYHBOTO pa3BUTHSL

OTHOIICHUA K CBOCMY 3I0PpOBbIO HpHpOZ[HOﬁ cpeac,
- YMCTbH COGJ’IIOI[aTB IIpaBujia 3KOJOTIHYCCKHU uenecoo6pa3Horo

YeJI0BEUECTBA, MOBEJIEHUsT B OBITY M TPYNOBOH JEATEIBHOCTH B LEIAX
HPOMSBOACTBCHHBIMI | o 1yipHOC HEIpUATUE  JCUCTBUHM, IPUHOCALIUMX  Bpel | COXPAHEHHUs CBOETO 310POBbS U OKPYKAIOLIEH IPUPOTHOMN CPEMBL;
SN OKpYKarolIeH cpene; YUYMUTBIBATH OIIACHOCTH BO3JEHCTBHUS HAa JKUBBIE OPraHU3MBI
- YMEHHUE MPOTrHO3UPOBATH HEOJATONPUITHBIE 3KOJOTUUYECKUE | ONPENETICHHBIX  BEIIECTB, IOHUMAash CMBICI  IOKa3aTels
IIOCJIEICTBUS IIPEANPUHUMAEMBIX JEHCTBUN, MPEAOTBPAILATh | MPEAEIbHON TONYyCTUMON KOHIICHTPALIHH;
UX; - YMETh IPOTHO3UPOBATh, AHAJIM3UPOBATH U OLICHUBATH C 03U
- pacIlupeHue OIblTa JAEATEIbHOCTH  HKOJOTHYECKOH | SKOJIOrMYecKol  Oe30MacHOCTH  MOCIEACTBUS  OBITOBOM U
HaIIPaBJICHHOCTH; IIPOU3BOJCTBEHHOW JEATCIIBHOCTH YEJIOBEKA, CBA3AHHOM C
- OBJIaJICHHE HaBBIKAMU Y4eOHO-HCCIIe10BaTEIbCKOH, nepepaboTKOM BEIIeCTB; UCIOIb30BATh MOMYYSHHbIE 3HAHUS JUIS
IIPOEKTHON ¥ COLIUAIIBHOM JACSATENBHOCTH; NPUHATUS TPAMOTHBIX pEHIeHWH mpobieM B  CUTyalHsX,
CBSI3aHHBIX C XUMHUEH;
- yMeTb OCO3HaBaTb OIIACHOCTb BO3JCHCTBUA Ha JKUBBIC
OpraHu3Mbl  OINPENEIICHHBIX  BEIIECTB, IIOHUMAas  CMBICI
MOKa3aTeNsl MPEeAeNIbHOM  JIOIyCTUMOM  KOHLIEHTpAalud, W
NOSICHATh ~ HAa  IpPUMEpax  CHocoObl  YMEHBIICHUS U
IIPENIOTBPALLEHUS] HX BPEIHOTO BO3ICHCTBHS Ha OpraHHU3M
YeJI0BEKA.
IIK 5.4. B o6s1acTH 3K0/10IrM4YeCKOr0 BOCIMTAHHUSA: - cOpMHPOBATH MPEJCTABICHHUS: O XUMUYECKOI COCTaBIIAIOLICH
PeanusoBsiBaTh - cpOpMHUPOBAHHOCTH IKOJOTHUYECKOW KYJIbTYphl, TIOHUMAaHUE | €CTECTBEHHOHAYYHOW KapTHHBI MUPA, POJIM XUMHH B MO3HAHUU
TEXHOJIOTMYECKHUE BIMSHUSL  COIMAJIbHO-DKOHOMHYECKHX  TPOIECCOB  Ha | ABJICHHUHA NPHUPOIBI, B (OPMHUPOBAHUU MBIIUICHHUS M KYJIbTYPHI

MPOIIECCHI B
MaIIHHOCTPOUTEITHHO
M TIPOU3BOJICTBE C
COOJIF0IEHUEM
TpeOOBaHUI OXpaHbI
Tpyaa, 6e30nacHOCTH
KHU3HEIEATSTIEHOCTH

COCTOSIHUE€ TPUPOJHOW M COUMAIBHOW Cpeabl, OCO3HAHUE
MI00ATBFHOTO XapaKTepa AKOJIOTHISCKUX TTPOOIeM;

- IUIAHUPOBAHUE U OCYILIECTBJIICHUE ACHCTBUN B OKPYKAIOLICH
cCpele Ha OCHOBE 3HAaHMs LEJIed YCTOMYMBOIO pa3BUTHUSA
YeJI0BEUECTRA;
AKTUBHOE  HENpPUATUE  JCUCTBUH,

MNPHUHOCAIINX BpEa

OKpYKaroIleH Cpeac;

JUYHOCTH, €€ PYHKITMOHATHHOU IPaMOTHOCTH, HEOOXOIUMOM ISt
perieHust MPaKTUYECKUX 3a7a9 U SKOJOTUYECKH 00OCHOBAaHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBBIO U ITPUPOJHON cpefe;

- yMeTh COONOJIaTh MpaBUiia KOJOTHYECKH IeJIeco00pa3HOro
MOBEACHUA B OBITYy M TPYIOBOH JAEATETBHOCTH B IENAX
COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLIEN IPUPOJHOMN CPEbI;
YUYUTBHIBATh OIIACHOCTh BO3JECHCTBUS HA JKHUBBIE OpPraHU3MBbI
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U 3aIHUThI
OKPY KAroIIeH Cpe/ibl,
MIPUHITUIIOB U
METOJIOB
OepeKIMBOTO
POM3BOJICTBA

- YMEHHUE MPOTHO3UPOBATH HEOIATOMPHUATHBIE YKOJIOTUYECKUE
MOCJEICTBUS NMPEANPUHUMAEMBIX JEHCTBUN, MPEJOTBPALLATH
UX;

- paclIMpeHHE OmbITa  JESITEIBHOCTH  SKOJOTMYECKOU
HAINpPaBJIEHHOCTH;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-UCCIIE10BATENbCKOM,
MPOEKTHOMN M COIMATILHOM JIEATEIIbHOCTH;

ONpPEACIICHHBIX  BEIIECTB, IOHMMAs  CMBICA  IOKa3aTess
NpeAeIbHON JOMYCTUMON KOHLEHTPALUK;

- YMETb IPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TIO3ULIUI
9KOJIOTUYECKOHW  OC€30IacHOCTH  IOCJICACTBUS  OBITOBOH M
MPOU3BOACTBEHHON JEATEIbBHOCTH YEJIOBEKa, CBSI3aHHOM ¢
nepepaboTKON BEIIECTB; UCIOIb30BATh MOJIYYCHHBIC 3HAHUS IS
MPUHATHAS TPAMOTHBIX PEIICHHH MpoOJieM B  CHUTyaIusx,
CBSI3aHHBIX C XUMHUEH;

- YMETh OCO3HABATh OMACHOCTh BO3/ICHCTBHS HA KUBbBIC
OpTraHU3Mbl ONIPEJICIICHHBIX BEIIECTB, TOHUMAas CMBICI
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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
MIPAKTUYECKHUE 3aHITHS 4
IIpomexxyTouHasi arrecTamus (3a4er) 2
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2.2. TemaTn4yecKuil IJIaH U cOJePKAHHE TUCHUILNINHBI « XMMMA»

Hanmenosanu Conep:xanue yueOHOro MatepuaJia (0OCHOBHOE U MPO(ecCHOHAIBHO- Yposuu O0nLeMm ®opmupyem
¢ pasienon u OPUEHTHPOBAHHOE), 1a00PATOPHbIE U MPAKTUYECKHE 3aAHATHSA, TPUKJIATHOH MOTYJ/Ib 0CBOCHM 4acoB bie
TeM KOMIIETEHI[MH
1 2 3 4 5
OcHoBHOe co/iep:KaHue 64
Pa3nes 1. OcHOBBI CTPpOEHUS! BelleCTBa 6
Tema 1.1. OcHoBHOe coagepKaHue 4 OK 01
Crpoenue
ATOMOB Teopernueckoe 00yueHue 1 2
XHUMUYCCKHX
3JIEMEHTOB M 1-2 CoBpemeHHass Mozenb cTpoeHHs aroMa. CHUMBOJIMYECKHM SA3bIK XUMHH. XHUMHYECKUN
npupoza 9JIEMEHT. DJIEKTpOHHAsI KoH(pUTrypamus aroma. Kiraccupukanus XUMHUECKHX dJIEMEHTOB (s-,
XUMHIYECKOL p-, d-3nemenThI). BasieHTHBIE 71eKTpOHBI. BaJIeHTHOCTB. DIIEKTPOHHAS MPUPOIa XUMHUECKOU 2
CBSI3H CBSI3U. OJIEKTPOOTPULIATETLHOCTh. BHIbl XUMHUYECKON CBA3u (KOBaJIGHTHAs, WOHHAasi,
METaJINYECKasi, BOJOPOAHAsI) ¥ CIIOCOOBI ee 00pa3oBaHus
[MpakTnyeckune 3aHATHA 2 2
3-4 Perienue 3agaHnuil Ha UCIIOJIb30BAHUE XMMHYECKOW CHUMBOJIMKH M Ha3BaHUM COEIMHEHUN
[0 HOMEHKJIAType MEXAYHAPOJHOrO0 COH3a TEOPETUYECKOW M MPHUKIATHOM XUMHUU U
TPUBUAILHBIX HA3BAHWM JIJII COCTABJICHUS XUMUYECKUX (HOPMYJT JBYXaTOMHBIX COCIUHEHUN
(oxcua0B, Cynb(hUIO0B, TUAPUIOB U T.I.) U JPYTHX HEOPTraHMYECKUX COCAMHEHUN OTAENbHBIX )
KJIacCOB.
[IpakTrueckue 3ajaHusi HA YCTAHOBJICHUE CBA3M MEXIY CTPOEHHEM aTOMOB XHMHUYECKHX
3JIEMEHTOB Y MEPUOINYECCKIM U3MEHEHUEM CBOMCTB XMMHYECKUX JIEMEHTOB M UX COCTMHEHUN
B COOTBETCTBHMH C MOJIOKEeHUEM IleproauuecKkoil CUCTEMBI.
Tema 1.2. OcHoBHOe coiep:KkaHue 2 OK 01
[Tepuoanuecku OK 02
i 3aKOH U [MpakTnyeckne 3aHATHA 2 2
tabmuma J[. 1.
MenpaeneeBa
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5-6 llepuoanueckas cucrema xumuueckux 3inemeHToB .M. MenneneeBa. @uznueckuil
cMmbich [lepuoanueckoro 3akoHa /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMH MTPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUHU C
MOJIOKEHUEM XUMHUYECKOro 3yieMeHTa B [leprnoanueckoit cucreme. MUpoOBO33peHYECKOE U
Hay4Hoe 3HaueHue [lepuoanueckoro 3akona /[.1. Menneneesa. [Ipornoss: J1.1.
MenneneeBa. OTKpBITHE HOBBIX XUMHYECKUX JIEMEHTOB.

Pemenue npakTuKo-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aIAHUIN HA XapaKTEPU3aLUIO
XUMUYECKHX AJIEMEHTOB «MeTauindeckue / HeMeTaNInueCKUe CBOMCTRA,
ANEKTPOOTPULATEIBHOCTh XUMUYECKUX JJIEMEHTOB B COOTBETCTBUHM C UX JIEKTPOHHBIM
CTPOEHUEM M MOJIOKEHHUEM B MIEPUOJUYECKON CUCTEME XUMUYECKHUX diieMeHToB 1. 1.
Mengaeneesa»

Paznen 2. Xumuyeckue peakumu

10

Tema 2.1.
Turmer
XAMHYECKHX
peakuuii

OcHOBHOe coiep:KaHue

TeopeTnyeckoe o0yueHue

7-8 Kitaccudukanus ¥ TUIBI XMMHUYECKUX PEAKLIUN C yYaCTHEM HEOPraHMYECKHUX BEIIECTB.
CocraBieHue ypaBHEHUH peakiiil COeTUHEHNs, pa3I0kKEeHUs, 3aMeLLIeHUs, OOMEHa, B T.4.
peaKkuil TOpeHusi, OKUCIEHUSA-BOCCTAHOBIICHHUSL.

YpaBHeHMs OKUCIEHUSA-BOCcCcTaHOBIIeHU. CTeneHb okucaeHus. OKUCINTENb U
BOCCTaHOBUTENb. COCTaBIEHUE U YPAaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
METOIOM 3JIEKTPOHHOTr0 OanaHca. OKUCINUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B IPUPO/IE,
IIPOU3BOACTBEHHBIX IPOLIECCaX U KU3ZHEIEATEIbHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHA

9-10 KonnuecTBeHHbIE OTHOLIEHNS B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUU U
pacyeThbl M0 ypaBHEHUSAM XMMHUYECKUX peakiuuid. Mojb Kak eIuHUIa KOJNYEeCTBa BEIECTBA.
MomnsipHast Macca. 3aKOHBI COXpaHEHHUsI MAaCChl U SHEPTHU. 3aKoH ABOraapo. MossipHblil 00beM
ra3zoB. OTHOCUTENbHAS TNIOTHOCTH ra30B. PacueTsl O ypaBHEHHUSIM XMMHUYECKUX PEAKIHH C
UCIIOJIb30BAaHUEM MacChl, 00beMa (HOpMaJlbHbIE YCIOBHS) Ia30B, KOJMYECTBA BELECTBA

OK 01

Tema 2.2.
DIIEKTPOJIUTHYEC
Kas

OcHOBHOe coiep:KkaHue

TeopeTnyeckoe o0yueHue

OK 01
OK 04
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IUCCOLIMALUAL U
WOHHBIA 00OMEH

11-12 Teopust snexTponuTHyeckol auccounanuu. MOHBL. DIEKTPOIUTHI, HEIIEKTPOJIUTHI.
Peakuu nonHoro oo6Mena. CocTaBlieHHE pEaKIMii HOHHOTO OOMEHa MyTeM COCTABJICHHS MX

MOJIHBIX M COKPAILEHHBIX MOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE pEaKIMU. 3aJaHusl Ha
COCTaBJICHNE HOHHBIX PEaKIUH

JlabopaTopHbIe 3aHATHS

13-14 JIaGopatopHas pabota “TUMBI XUMHUYECKUX PEAKIIHA”.

HccnenoBanue THUNOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX U 00pa3yroIUXCcs BEIIECTB) U
NPU3HAKOB XUMHUYECKUX peakiuid. [I[poBeneHne peakuuit HOHHOro 0OMeHa, OIpeaesieHIe
Cpe/ibl BOJHBIX PACTBOPOB. 3aJaHMs HA COCTABICHUE HOHHBIX PEAKIIAN

KoHuTpoubHasn
pabora 1

15-16 Brinonnenue 3aJIaHUi 110 TEME: « CTpOCHI/IG BCIICCTBA U XUMHUYCCKUC PCAKIIUK»

Pa3pea 3.

CTpoeHue U CBOMCTBA HEOPraHUYECKHUX BelECTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPraHM4YEeCKUX
BEILIECTB

OcHoBHOE CoAcpKaHue

TeopeaneCKoe oﬁyqe}me

17-18 [Ipenmer Heopranuueckoit xumuu. Kiaccudukanus HeOpraHMIECKUX BEIIECTB.
[Tpoctele u croxHble BemecTBa. OCHOBHBIE KJIACChI CJIOMXKHbBIX BEIIECTB (OKCUBI,
TUIPOKCH/IBI, KUCIIOTBI, COJIM). B3aMOCBs3b HEOPraHNYeCKUX BELIECTB. ArperaTHble
cocTosiHus BemecTBa. Kpucraminueckue 1 aMopHble BelecTBa. THIIbI KpUCTAIUIMYECKUX
pemeTok (aToMHast, MOJIEKYJIsIpHas, HOHHAS, METAJTHYECcKast). 3aBUCUMOCTh (PU3NIECKUX
CBOWCTB BEILECTBA OT TUIA KPUCTAJUINYECKOHN peIIeTKU. 3aBUCUMOCTh XUMHUYECKOMH
AKTUBHOCTH BEILIECTB OT BUJAa XUMUYECKOM CBSI3U U THUIIA KPUCTAJUIMUECKON PELIETKH.
[Tpu4yrHBI MHOTOOOpa3uUsl BELIECTB

HpaKTuqecm[e 3aHATHA

19-20 3Hanue HOMEHKJIATypbl HEOPTaHUYECKUX BEIIECTB: Ha3BaHUE BEIIECTBA UCXO/S U3 UX
XUMHUYECKOH (OPMYIIbI UITU COCTaBJICHHE XUMHUECKON (OPMYIIbI UCXO/IS U3 HA3BAHUS
BenlecTBa 1o MexxayHapoaHoit (MIOITAK) unu TpuBHaabHOW HOMEHKIIATYPE.

Pemienne mnpakTHUECKUX 3aJaHUN MO KJIacCH(PUKAIMU, HOMEHKIAType U XUMHUYECKUM
(dopMysiaM HEOPraHMYECKUX BELIECTB Pa3jIMUYHBbIX KIaccoB (yrapHbI ras, yIriaeKUCIbIM ras,
aMMUuaK, TailieHas M3BeCTh, HeralleHas HM3BECTh, MHUTHEBAs COAa M JPYIHX): Ha3blBaTh U

COCTaBJIATH (POPMYJIBI XHMUUECKHX BEIIECTB, ONPEACIATh NPHHAMICKHOCTD K KIACCy.

OK 01
OK 02
I1IK 3.4
[IK 3.5
I1IK 3.6
I1K5.4
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HcTounuku xumudeckoit HH(GopMaruu (CpeacTB MaccoBoi nHpopmanuu, cets HTEpHET U
napyrue). [lorck nHGOPMAaIUK 110 Ha3BaAHUSAM, HICHTH(HUKATOPAM, CTPYKTYPHBIM (hopMyaam

Tema 3.2. OcHoBHoOe cogepkaHue OK 01
®duzuko- OK 02
XUMHUECKHE TeopeTnueckoe o0y4yeHue K 3.1
CBOMCTBA [IK 3.2
HEOPTaHNYECKUX 21-22 Meramnel. O6mue ¢Gu3MYecKMe M XUMHUYECKHE CBoOiicTBa MeTamioB. CHocoObl IIK 3.3
BEIECTR MOJTyuyeHus. 3HaueHHe METaNIOB M HEMETAJNIOB B IPUPO/JIE U JKU3HEIEATEIHHOCTH YeIoBeKa U [IK 3.4

opranu3MoB. Koppo3us MeTanmioB: BUIbl KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU

23-24 Hemetamnel. O0mue Qunyeckre M XMMHYECKHUE CBOMCTBA HEMETAIOB. THUIMUYHBIC

cBoiictBa HemetaioB IV— VII rpymn. Knaccudpukamus ¥ HOMEHKIATypa COEIUHEHUM

HeMeTaJu10B. KpyroBopoThl OMOT€HHBIX 2JIEMEHTOB B IIPUPOJIE

25-26 XuMHUECKUEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIECTB (OKCUIOB,

TUAPOKCHUIOB, KUCIIOT, COJEH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX

BELIECTB, BOJOPOIHBIX COEMHEHHM, BBICIINX OKCUJIOB M THIPOKCHIOB

[IpakTHyeckune 3aHATHA

27-28 CocraBiieHHE YpPaBHEHUH XMUMHUYECKHUX PEAaKIUH C y4aCTHEM IPOCTBIX U CIOKHBIX

HEOPraHMYECKUX BEILIECTB: METAIJIOB M HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB U

aM(OTEepHBIX JIEMEHTOB; HEOPTaHUYECKUX KHCIIOT, OCHOBaHUH U aM(POTEPHBIX TUAPOKCUIOB;

HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOLUX UX CBOMCTBA.

PemieHne mnpakTUKO-OPHUEHTHUPOBAHHBIX TEOPETHUECKUX 3aJaHMil Ha CBOMCTBA, COCTaB,

NOJy4eHHe U 0e30MacHOe HMCIOJIb30BaHNE BAKHEHITNX HEOPTaHUYECKUX BEIIECTB B OBITY U

IPaKTUYECKON JAEeSTEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoOBHOe coiep:KaHue OK 01
Wnentuduxarms OK 02
HEOPTraHHIEeCKHX JlaGopaTtopHble 3aHATHUSA OK 04
BEILIECTB

29-30 JIabopatopHas pabota «neHTH(HUKAIHS HEOPTAHNUECKUX BEIIECTB.

PerieHne SKCepUMEHTANBHBIX 3a/1a4 110 XMMHUYECKHM CBOWCTBaM METAJJIOB M HEMETAJLIOB,
II0 PacHO3HABAHHIO M MOTYYCHUIO COCANHEHHUI METaNIOB M HEMETAIIOB.

Unentrdukanms HEOPraHMYECKUX BEIICCTB C HCIOJB30BaHHEM HX (PU3UKO-XHMMHYECKHX
CBOWCTB, XapaKTEpHBIX KAUECTBEHHBIX peakinuid. KadecTBeHHBIE peakuuu Ha Cyibdar-,
KapOOHAT- M XJIOPU/I-AHHOHBI, HA KATHOH AMMOHHUSI
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KonTtpoubnas
pabora 2

31-32 BeinonHeHue 3a1aHuii no teme: «CBOMCTBa HEOPraHUYECKUX BEIIECTBY»

Paznen 4.

CTpOCHI/Ie M CBOMCTBA OpPraHnveCKUuX BEIIECTB

24

Tema 4.1.
Knaccudukanus,
CTpOCHUE U
HOMEHKJIaTypa
OPraHUYECKUX
BEIIIECTB

OcHoBHOe coaepkaHue

TeopeTnueckoe o0y4eHue

33-34 TlosiBneHue U pa3BUTHE OPraHUUYECKON XUMUU Kak Hayku. [Ipeamer opranndeckoi
XUMHUHU. MeCTO U 3HaYCHHE OPraHUYE€CKON XMMHUH B CUCTEME €CTECTBEHHBIX HAYK.
XHMMHUYECKOE CTPOCHHME KaK IOpPAJOK COEIMHEHUS aTOMOB B MOJIEKYJIE€ COIJIaCHO HX
BaJICHTHOCTH. (OCHOBHBIE IIOJIOKEHHUS TEOPUM XHMHUYECKOIO CTPOEHHUS OpraHuYecKux
coenuHeHnii A.M. BytiepoBa. YrnepoaHslii CKEJIET OPraHNnYECKON MOJIEKYJIbl. 3aBUCUMOCTD
CBOICTB BEIIECTB OT XMMHUYECKOT'O CTPOEHUS MOJIeKyJl. M3omepus u n3omepsl.

[Tonarue o ¢pynkuuoHansHOU rpymnme. Panukan. [TpuHiuns! KiaccupuKauy OpraHuyecKux
coenuHeHU. MexayHapoaHas HOMEHKJIaTypa W MPUHIUIB HOMEHKJIATypbl OPraHUYeCcKUX
coequnenuil. IloHsTHe 00 a3oTcoAepXalluX COEIMHEHHUAX, OWOIOTHYECKH aKTUBHBIX
BeulecTBax (yryieBojax, >KMpax, Oelkax M Jip.), BBICOKOMOJIEKYJISIPHBIX COEIUHEHUSIX
(MOHOMED, HOJIMMED, CTPYKTYPHOE 3BEHO)

IMpakTnyeckmne 3aHATHA

35-36 3HaHne HOMEHKJIATypbl OPraHUYECKUX COSTMHEHUH OT/IETBHBIX KJIACCOB (HACHIIICHHBIE,
HEHACBIIICHHbIE U apOMaTHYECKUE YIIIEBOJOPOJbI, CIUPTHI, (PEHOIBI, aNbACTUIbI, KETOHHI,
KapOOHOBBIE KUCIOTHI U Jip.) CocTaBieHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (HhOopMyI
OpPraHMYECKUX BEIIECTB OTAEIbHBIX KIACCOB, UCIOIb3YS MX HAa3BaHMs 10 CUCTEMATUYECKOMN U
TPUBHAJILHON HOMEHKIIAType (3TUJICH, alleTUJIeH, TIUIepUH, (peHo, popManbIerui, ykcycHas
KUCJIOTa, INIMIUH). PacueTsl mpocTteiimeil GpopMyibl OpraHMYECKOW MOJICKYJIbI, UCXOAS W3
3JIEMEHTHOTO cocTaBa (B %)

OK 01
K 5.4

Tema 4.2.
CsolicTBa
OpPTaHHYECKUX
COCOUHCHHI

OcHoBHOE COoAECPKAHUEC

12

TCOPCTI/I‘IGCKOC oﬁyqeﬂne

OU3UKO-XMMHYECKUE  CBOMCTBA  OPraHMYECKUX  COCAMHEHHWWA  OTHEIBHBIX  KJIACCOB
(ocoOenHocTH Kiaccu(UKaMM M HOMEHKIJIATypbl BHYTPHU KJIacca; FOMOJIOTHUECKUNA Pl U
obmas ¢dopmyna; u3oMmepus; (U3MUECKHE CBOWCTBA; XUMHYECKHE CBOWCTBA; CIIOCOOBI

OK 01
OK 02
OK 04

I1IK 3.4
[IK 3.5
I1IK 3.6
K 5.4
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MOJTyYeHUs )

37-38— npenenbHbIE YIIIEBOIOPO/IbI (AKaHbI M LIUKIJIOATIKAHbI). ['opeHre MeTaHa Kak OJUH U3
OCHOBHBIX HCTOYHHMKOB TEIUIa B MPOMBIIUICHHOCTH H ObITy. CBOHCTBA TNPHUPOIHBIX
YTJIIEBOIOPOAOB, HAX0XKICHUE B IIPUPOJE U IPUMEHEHHE aJIKAHOB;

— Henpe/elbHbIe (aJIKEHBl, aJIKUHBI U aJIKaJIMEHbI) U apOMaTHYECKHE YTIEBOI0poAbL. I'opeHune
AlCTUJICHA KaK HCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH I CBAPKU U PE3KU METAJUIOB

39-40- kucnopojacoaepKallue COeIUHEHHs! (CIUPTBI U (PEeHONbl, KapOOHOBBIE KHUCIOTHI U
3(UPBL, aTbJIETUIbI U KETOHBI, )KUPBI, YIIeBobl). [IpakTHUecKoe MPpUMEHEHUE STUIICHTJIUKOJIS,
rimnepuHa, ¢genona. [IpuMmeHeHue ¢opmanpaeruia, aueTaabAeruja, YKCYCHOM KHCIIOTHI.
MBpblj1a KaK COJIM BBICHIMX KapOOHOBBIX KHUCIOT. MoloIIe CBOMCTBA MbLIA

41-42—  azoTcouepKaliue COEIMHEHUSI (aMuHBI u AMHUHOKHCJIIOTBHL, OeIKm).
BricokoMoIeKysipHbIe COeAMHEHMS] (CHHTETHUECKUE U OMOIOTHYECKU-aKTUBHbIE). MOHOMeED,
MOJIUMEP, CTPYKTYpHOE 3BeHO. [lomumepm3anms 3THIEHA KaK OCHOBHOE HAIlpPaBIICHUE €TI0
HNCITIOJIb30BAHUA.

I"'eneTnyeckas CBsI3b MEK/Y KJIACCAMU OPraHMYECKHX COEINHEHHI

HpaKTI/I‘{eCKI/Ie 3aHATHHA

43-46 N3yueHue CBOICTB OPraHMYECKUX COCAMHEHUI OTACNIbHBIX KJIACCOB (TpUBHAJIbHAS U
MEXyHapoaHas HOMEHKJIaTypa, XMMUYECKHE CBOWCTBA, CIOCOOBI MOJMYUYEHHs): MpEAEIbHbIE
(anmkaHbI ¥ LMKJIOAJIKaHbl), HETPEAEIbHbIE (QIKEHBI, aJIKUHBI U aJKaJUEHbI) U apOMaTUYECKHE
YIJIE€BOAOPOABI, CIUPTHI M (PEHOIIbI, KAPOOHOBBIE KUCIOTHI U 3(PUPBI, alIbACTUABI U KETOHBI,
aMUHBl MU AMMHOKHCIIOTBI, BBICOKOMOJIEKYJIIPHBIE COEAMHEHHUS. 3a/JaHus Ha COCTaBJIICHUE
YPaBHEHMH XMMHYECKUX PEAKLUH C ydacTHEM OPraHUYECKUX BEIIEeCTB HA OCHOBAaHMM MX
COCTaBa U CTPOECHUS

CocraBrneHue cxeM peakiuil (B TOM YHWCIE MO MPEATIOKEHHBIM IIEeTOoYKaM MpeBpalleHuit),
XapaKTepU3YIOUINX XUMUYECKHE CBOMCTBA OPraHUYECKUX COEAMHEHUN OTAENBHBIX KIJIACCOB,
CrocoObl WX TOJMYYEHHS M Ha3BaHME OPraHMYECKUX COCAMHEHUN MO TPUBHUATIBHOW WIH
MEX1yHapOJAHON CHCTEMaTUYEeCKOW HOMEHKIIATYPE.

Pemienne npakTUKO-OPHEHTUPOBAHHBIX TEOPETUUECKHUX 3aJaHUI HA CBOWCTBA OPraHUYECKUX
COEJIMHEHUI OTAEJIbHBIX KJIACCOB

JlabopaTopHas paGora

26




47-48 JlabopaTtopHas pabdora “IIpeBpalieHns OpraHMuecKuX BELIECTB IPU HarpeBaHuu'".
[TorydyeHue STuiI€HAa M W3Y4YEHHE €ro CBOMCTB. MoJenupoBaHUE MOJIEKYJI U XUMHUYECKUX
IIPEBpalICHUI Ha NPUMEpE 3TaHa, 3TUJICHA, AllETHIICHA U JIp.

Tema 4.3. OcHOBHOe co/iep:KaHue OK 01
Nnentuduxarus OK 02
OpPTraHMYECKHX Teopernuyeckoe o0yyenue OK 04
BEILECTB, UX K54
SHAYCHHE H 49-50 buoopranmveckue coeauHeHus. [IpumeHeHne um Oumoyiormyeckass pojib yTJIEBOJOB.
IPUMEHEHNUE B OxkucneHne yriieBOJOB — MCTOYHUK SHEPTUU KHUBBIX opranm3mMoB. OOjacTu MpUMEHEHHS
OBITOBOI 1 amMuHOKUCIOT. [IpeBpamienus 6enkoB nuuiy B opranusme. buongornueckue GyHKINUN OEIKOB.
IPOM3BOACTBEeHH | bronornyeckue ¢byHKIMY KUPOB. Poib OpraHnueckoil XuMum B pelieHHH PoOIeM MUIIEeBOI
oii mesiTenpHOCTH | 0€30MacHOCTH
4eJ0BeKa 51-52 Ponb opraHuveckoll XUMUHM B PEIICHUU MPOOJIEM 3HEPTreTUYecKoi 0e30MacHOCTH, B

pPa3BUTUM MEJMIMHBL, CO3JAaHUM HOBBIX MaTEpPUANIOB, HOBBIX MCTOYHUKOB SHEPIHH

(ayIbTepHATUBHBIE MCTOYHUKHM SHEpruu). OmacHOCTh BO3ACHCTBUS Ha >KHUBBIE OpPraHU3MBbI

OpraHMYECKUX BEUIECTB OTHENIbHBIX KJIaccoB (YIJIEBOJOPOIbI, CIUPTHI, (HEHOIIBI,

XJIOPOPTaHUYECKUE TPOU3BOIHBIC, aNBJCTHABI W Jp.), CMBICI TOKa3aTes MpeaesibHO

JIOYCTUMOW KOHLICHTpAlluU

JlabopaTropHble 3aHATHS

53-54 JlaGoparopHast pabora: “UpeHTH(UKANMS OPraHUYECKHX COCIUHEHUH OTACIbHBIX

KJIaCCOB”

UccnenoBanne Ha HACHTHU(PUKALMIO OPraHUYECKHX COCTUHEHUW OTIENbHBIX KIJIACCOB (HA

npUMepe albJeruI0B, KpaxMana, YKCyCHON KUCIOThI, OEJIKOB U T.I.) C UCHOJIB30BaHUEM HUX

(U3UKO-XMMHUYECKUX CBOWCTB M XapaKTEPHBIX KaUECTBEHHBIX peaknuid. JleHatyparus Oenka

npu HarpeBaHuu. l[BeTHble peakuuu OenkoB. BO3HMKHOBEHHE aHAIMTUYECKOTO CHUTHANA C

TOYKM 3pEHHMsS] XHUMHYECKHX TIPOLIECCOB TMPU TMPOTEKAHMH KayeCTBEHHOW pEaKIIHH,

MO3BOJIAIONIEH WICHTU(ULIIMPOBATH MPEITIOKEHHbIE OPraHMYECKHE BEIIeCTBA
KonTtpoibHasn N . .
paGora 3 55-56 Boinonnenue 3aganuit o reme: « CTpyKTypa ¥ CBOMCTBA OPraHUYECKUX BEIICCTBY
Pazien 5. KI/IHETI/I:leCKl/Ie U TEePMOJAMHAMHUYECKHE 3aAKOHOMEPHOCTH NPOTEKAHMA XMMHYECKHX

peaxiuii
CxopocThb OcHOBHOe coep:KkaHue OK 01
XAMUYECKHUX OK 02
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peakuui. Teopernueckoe o0y4yeHue I[IK 3.4
XuMHU4ecKoe 1K 3.5
paBHOBeCHE 57-58 CkopocThb peakuy, €€ 3aBUCUMOCTh OT Pa3InYHbIX (PaKTOPOB: MPUPOABI pearupyromux IIK 3.6
BEILIECTB, KOHIIEHTPALMH PEArupyrolKUX BEIIECTB, TEMIEPATYpbl U IUIOMIAAN PEAKIIMOHHOMN IIK 5.4
noBepxHOCTU. TernoBbie 3(PPEeKThl XUMHUYECKUX pEaKIui. DK30- U IHIOTEPMUYECKUE,
peakIuu.
OOpatumMocTh peakiuii. XUMHUYECKOE paBHOBECHE W €ro CMEIICHHWE IM0JA JACHCTBHEM
pa3nmuuHbIX (aKTOpOB (KOHIIEHTpAIlMs PEareHTOB WM MPOIYKTOB pEaKlUH, IaBJICHUE,
TEeMIIepaTypa) Uil CO3/IaHUsI ONTUMAJBHBIX YCJIOBHM MPOTEKAHUSI XUMUYECKHX IMPOLIECCOB.
[Tpunnun Jle IlaTenbe
IIpakTHYeckne 3aHATHA OK 01
OK 02
59-60 Pemienne mpakTHKO-OPUEHTUPOBAHHBIX 33aJlaHU Ha aHanu3 (HaKTOpOB, BIUSIOIIUX Ha K 3.4
M3MEHEHUE CKOPOCTH XUMHYECKOM PEAKIINH, B T.U. C MMO3UIIHI IKOJIOTHIECKH 11eTIeCO00Pa3HOTO K 3.5
MOBE/ICHUsI B OBITY W TPYAOBOM NEATEIBHOCTH B LIETSAX COXPAHEHHUS CBOETO 370POBbS U K 3.6
OKPY’KaroIeH PUPOTHOMN CPEIbI. [IK 5.4
Pemienne npakTMKO-OpUEHTUPOBAHHBIX 33JJaHUN Ha MpuMeHeHue npuHuuna Jle-llarense s
HAXOK/JIEHUs HAIIPaBJICHUSI CMEIICHUSI PABHOBECHUSI XMMHUYECKOM peaKIui 1 aHaliu3 (pakTopos,
BIMSIOIIMX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS
Pa3pea 6. PacTBOopbI
Tema 6.1. OcHoBHOe coJep:kaHue OK 01
[TonsiTue o OK 02
pacTBopax Teoperuueckoe o0yueHue OK 07
" [IK 3.4
61-62 PacTBOpeHue kak GU3HKO-XUMHUECKUH rporecc. PactBopbl. CrocOOBI MPUTOTOBIICHUS K 3.5
pacTBOpoB. PacTBoprMocTb. MaccoBasi 10J11 pacTBOPEHHOTo BemiecTBa. CMBICH TOKa3aTess K 3' 5
MpeeIbHO JOMYCTUMOW KOHIICHTPAIIMM M €T0 HKCIOJIb30BAHUE B OIICHKE JKOJOTMYECKOU ITK 5.4

0e30MacHOCTH.

[IpaBuna sxomornyecku 1enecooOpa3HOro MOBEAECHUS B OBITY U TPYJIOBOW JAEATEIBHOCTH B
LEISAX COXPAHEHUs CBOETO 3J0pPOBbS M OKPYXKAIOIIEH MNPUPOJHON Cpeabl; OMACHOCTh
BO3/ICIICTBUS HA KUBbIE OPraHU3MbI OIIPEJICIICHHBIX BELECTB.

Pemenne npakTMKO-OPUEHTUPOBAHHBIX PACUETHBIX 33JJaHUK HAa PAacTBOPBI, UCIOJIb3YEMBIE B
OBITOBOM U IPOW3BOJICTBEHHOM JIEATEILHOCTH YeJIOBEKA
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Tema 6.2.
ema 6 OcHoBHOe coepxxanue 2 OK 01
HccnenoBanue OK 02
CBOHCTB JlaGopaTopHble 3aHATHS 2 OK 04
pacTBOpPOB
63-64 JlaboparopHas paboTa «IIpuroToBiaeHne pacTBOPOBY.
[IpuroroBieHue pacTBOpPOB 3adaHHOW (MaccoBoi, %) KOHIEHTpanuu (C MPaKTUKO- )
OpPUEHTHUPOBAHHBIMHU BOIPOCAMHU) U OTIPEIEIIEHUE CPeJibl BOJAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha IPUTOTOBJIEHUE PACTBOPOB
IIpogeccnonaibHO-OPHEHTHPOBAHHOE COAEPKaAHUE (COAePKAHUE TPUKJIATHOTO MOIYJIA)
i OK 01
Paznea 7. Xumus B ObITY H IPOM3BO/ICTBEHHOM AeAATEJIbHOCTH YeJI0BeKa 6
OK 02
Xumnst B ObITY U OcHoBHOe coepxxanue 6 OK 04
MIPOU3BOJICTBEHH OK 07
ON ACATCILHOCTH | Tegpernueckoe 06yuenue 2
[IK 3.4
YyeJioBeKa
65-66 Hoselinme 1oCTHXKEHUS XUMUYECKOW HAYKH M XUMUYECKON TEXHOJIOTUU. Poiib xumun K 3.5
B 00ECIEUEHUU SKOJIOIMYECKOM, HSHEPreTHUeCKOM M MHILEBON O€30MacHOCTH, Pa3BUTHUHU T1K 3.6
menuuuHbl. IIpaBuna mnoucka M aHaiaM3a XMMUYECKOH HHGOpMalMM M3 PA3IUYHBIX 2 K 5.4
MCTOYHUKOB (Hay4Has M y4yeOHO-Hay4Has JUTepaTypa, CPelcTBa MacCOBOM MH(OpMaIuH,
ceTh MHTEpHET)
[IpakTnyeckune 3aHATHSA 4
67-70 HaxoxieHue TMOMCKa W aHAJIU3 KEHCOB O NMPUMEHEHUM XUMHYECKHUX BEIIECTB U
TEXHOJIOTHI ¢ yueToM Oyaymiel npoecCHOHAIBHON NeATENbHOCTH MO TeMaM: BaKHEHIIne
CTPOUTENIbHbIE MaTepHajbl, KOHCTPYKIMOHHbIE MaTepHajbl, KPAacKd, CTEKJIO, KepamHKa,
MaTepuaibl JUIsl 3JIEKTPOHUKH, HAHOMATEpUaIbl, TEKCTUIBHBIE BOJIOKHA, ICTOYHUKHU YHEPTHUH, 4
OpraHMYecKHe U MUHEpaIbHbIE YI0OPEHMs], J€KaPCTBEHHbIE BEIIECTBA, OBITOBASI XUMMUSI.
3ammra: [IpencraBneHue pe3yabTaToB pELIEHUs KeWCOoB B (opMe MHMHHU-I0KIAaga C
Mpe3eHTaIneH
71-72 IIpoMe:KyTO4YHAsI aTTeCTALUA N0 AMcHUIIMHEe (1u(depeHIINPOBAHHBINA 3a4eT) 2
Bceero 72
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3. YcaoBus peanu3anum nporpaMmbl 001eo0pa3oBaTebHONH JUCHUIIIMHBI

3.1. TpeGoBanus K MUHUMAJBLHOMY MATEPUAJIBLHO-TeXHUYECKOMY 00ecreYeHHI0

Peanu3anus nporpaMmbl JUCHUILTMHEL TpeOyeT Haauuus yueoHoro kabunera Xumusi u buonorus.
ObopynoBanue ydeOHOro kabuneTta: HacTeHHBIE CTEHABI MOCTOSIHHOW 3Kcmo3unuu «OO0mmme GopmyIibl
OpPraHMYECKUX COETUHEHHI», « PacTBOpUMOCTh coyield, KUCIOT U OCHOBAaHHH B BOJAE», «DIEMEHTHI C
MIOCTOSTHH OW W TIEPEMEHHOUW BAJIEHTHOCTHIO», « (DU3MUECKHE BEIMYMHBI B XUMUYECKUX pacuéraxy», «
XuMHS B KU3HBY, «MuHepaisl 1 pyas, «[ICXD JI.1.MenaeneeBay, « Texnnka 6€301MacHOCTH Ha ypoKax
XUMUH.

VYyeOHbIe HATIAAHBIE TIOCOOUS:

- pa3paboOTKH MPAKTUIECKUX, JTA0OPATOPHBIX padoT,

- pa3paboTKU 3aHATUHN AJIE CAMOCTOSTENIbHOM paboThl 00yJaromuxcs,

- TeMaTHYECKHEe TaOJIUILIBI,

- KOJUIEKIIHH;

TCO: HOYTOYK, BUAECOTPOEKTOD.

O6opynoBanue:

Pabouee mecto negarora:

-CTOJ, CTYJ, 10CKa, 9KpaH, Aepxarenu 1t Tadbmul, Tym6a s TCO, mynbT ynpaBlieHus, BHITSHKHON mKad,
OakTepUIIMIHAS JIaMTIa.

Pabouee mecTo oOyuaromerocs:

-ctoa - 15, crynbs — 30.

3.2. UndopmanuonHoe odecrniedeHne 00y4eHus
IlepeyeHn pekoMeHayeMbIX yUeOHbIX U31aHuil, UHTepHEeT-pecypcoB, 10MOJTHUTEIbHOM TUTEPATYPHI

st cTyneHToB:

1.

Epémun B.B. Xumus Yray6néuusiit yposens.10-11km1. Ilog penakuueit Jlynuna B.B. M. Jlpoda
2020.

l'a6puensa O.C.  ,OctpoymoB  U.T. CnankoB C.A  Xwmua 10 w1 AO
«M3parensctBo IlpocBenienue.»2022

I'a6puensua O C OctpoymoB U I' Cnaakos C A Xumus 11 kimacc AO «M3natenbetBo»2022
I'a6puensn O.C. OctpoymoB U.I". Axnebennn A.K. Xumus. Beogustit kypc. OO0 « Ipoda», AO
«M3parenscTBo. [IpocBenienue.»2022

Epémun B.B.Ky3pmenko H.E., Tepenun B.U., JIpoznoB A.A .Xumusa 10xn. Xumusa llkia. c
yrayOnénnbM uzyuenueM. AO « M3garensctBo. [IpocBenienne.»2022

Epémun B.B. [Ipo3noB A.A. Jlynun B.B. non penakuwmeit Jlynuna B.B. Xumus 11 ki, AO «
N3narensctBo [IpocBemenue» 2022

Jns mpenonaBareJieii:

O6 oOpazoBanuu B Poccuiickoit ®enepamuu: denep. 3axkon ot 29.12. 2012 Ne 273-®3 (B pen.
®enepanbhbix 3ak0HOB 0T 07.05.2013 Ne 99-®3, ot 07.06.2013 Ne 120-D3, ot 02.07.2013 Ne 170-D3, ot
23.07.2013 Ne 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-D3, ot
05.05.2014 Ne 84-d3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-®3, ¢ u3M., BHECCHHBIMU
®enepanbHbM 3ak0HOM OT 04.06.2014 Ne 145-D3, B pen. ot 03.07.2016, ¢ uzm. ot 19.12.2016.)
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[Tpuka3z MunucrepcTBa oopasoBanus 1 Hayku PO ot 31 nexabps 2015 r. N 1578 "O BHeceHMM U3MEHEHU I
B (enepanbHbIl TOCYIapCTBEHHBI 00pa30BaTENbHBIA CTaHAAPT CpEJHEro oO0Iero oodpa3oBaHus,
YTBEPKACHHBIN puKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepauun ot 17 mas 2012
r. N413"

[IpumepHass ocHOBHasi oOpa3oBaTelbHAs MpOrpamMma CpeaHero oOmero ooOpa3oBaHUs, OJOOpPECHHAS
penieHreM ¢eaepaibHOro yueOHO-MeTOMYECKOro 00beAMHEHUS 110 00111eMy 00pa30BaHuUIO (IPOTOKOI OT
28 wronst 2016 1. Ne 2/16-3).

CnaakoB W np. Xumus mis npodeccuii M CHEMUATBHOCTEH TEXHHYECKOTO MPOQuiis (JIEKTPOHHOE
npuiioxenue). — M.,2017

HNHTepHeT-pecypcsl

www.pvg.mk.ru (oaumnuana «Ilokopu BopoObseBsl rops»).

www.hemi.wallst.ru (O6pa3oBaTeNbHBIA CAUT JUISI IIKOJIBHUKOB « XHMHS).

www.alhimikov.net (O6pa3oBaTebHBINA CAUT TSI IKOJBHUKOB).

www.chem.msu.su (3nekTpoHHas OMOIUOTEKA IO XUMUH).

www.enauki.ru (MHTepHET-U3/1aHue i yuuTeneil « EcTecTBeHHbIe HAYyK»).

www. [ september.ru (MmeToauueckas razera «llepBoe ceHTIOp»).

www.hvsh.ru (kypHan « XUMHS B TIIKOJIEY ).
www.hij.ru (kypHaIT « XUMUS U KUZHBY).

www.chemistry-chemists.com (31€KTpOHHBIHN KypHAIT « XUMUKU U XUMHUS»).

4. KoHTpPOJIb ¥ OLIEeHKA Pe3yJIbTATOB OCBOEHHUS 0011€00Pa30BATEILHON TUCHUIIIMHBI

KoHTpons M oOLieHKa pe3ysbTaTOB OOYYEHHs OCYIIECTBIISIETCS IPENnojaBaTelieM B Ipolecce
MIPOBEJICHUS] MPAKTUYECKUX 3aHATHH M J1a00paTOpHBIX pabOT, TECTUPOBAHMS, a TaKXKe BBIMOIHEHUS
oOy4JalolmUMHUCs WHAUBUAYAIbHBIX 33JaHUN, MPOEKTOB, uccienoBaHuil. Pe3ynpTaTel 00ydeHUd
OIIPENIENIAIOT, YTO 00yUaroIIHUecs JOKHBI 3HaTh, IOHUMATh M IEMOHCTPUPOBATS 110 3aBEPLUICHUN N3yUEHUS
JUCLUIUINHBIL.

Jns  (hopMupoBaHMs, KOHTPOJS W OLIEHKH pe3yJbTaTOB OCBOCHHUS Y4E€OHOM JMCLUIUIMHBI
UCTOJB3YETCsl CHUCTEMa OLIEHOYHBIX MEpPONPUATHHA, NpeAcTaBiIfgomas coboil KOMIUIeKC Y4eOHBIX
MEpPONPUATHIA, COTIIACOBAHHBIX C pe3yJibTaTaMH 00y4eHus u chopMyarpoBaHHbIX ¢ yuetom ®I'OC COO
(mpeametHble pe3ynbTarhl o aucuuiuinie) u @I'OC CIIO.

THunbl 0LEHOYHBIX

Ne | OK/IIK | Moayas/Pa3znen/Tema | Pesyabrat 00yueHus .
MeponpusiTHi

I | OcHoBHOE conepxkanmne
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http://www.pvg.mk.ru
http://www.hemi.wallst.ru
http://www.alhimikov.net
http://www.chem.msu.su
http://www.enauki.ru
http://www.1september.ru
http://www.hvsh.ru
http://www.hij.ru
http://www.chemistry-chemists.com

Tunbl OlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4eHnust .
MepOonpUATHI
1 Pa3zpnen 1. OcHOBBI @opyposats
0a30Bble IOHATHS H
CTPOEHHUS BellecTBa
3aKOHbI XUMUH
1.1 | OK 01 CtpoeHne aToMOB CocraBusate xumuueckue |1. Tect «CtpoeHne aToMoB
XUMHUYECKHX 3JIEMEHTOB |(hOPMYJIbl COEIUHEHHUI B |XUMUYECKUX SJIEMEHTOB U
Y IpUpOJa XUMUUYECKOU |COOTBETCTBUU CO MIPUPOJA XUMUUECKOU CBS3M.
CBSI3U CTEIIECHBIO OKUCIIEHUS 2. 3agauu Ha COCTaBIICHUE
XUMHYECKHUX DJIEMEHTOB, |XUMHUYECKUX (popmym
MCXO/1 U3 BAJICHTHOCTH U |JIBYXaTOMHBIX COETUHEHUN
AIEKTPOOTPHUIIATENHHOCTH |(OKCUIOB, CYIb(HIOB,
TUJIPUJIOB U T.IL.).
3. 3amaHus Ha UCIIOJIb30BaHUE
XUMHYECKON CUMBOJIMKU U
Ha3BaHUU COEIUHEHUN 11O
HOMEHKJIaType
MEXIyHapOIHOTO COI03a
TEOPETUYECKON U
MPUKJIATHON XUMUU U
TPUBHUAIILHBIX Ha3BaHUM IS
COCTaBJICHUSI XUMHUYECKUX
(hopMyJT ABYXaTOMHBIX
COCTMHECHHH (OKCHJIOB,
Cynb(hUI0B, THAPUAOB U T.I1.)
U JPYruX HEOPTaHUUYECKUX
COEMHEHHI OTIIEIBbHBIX
KJIaCCOB
1.2 | OKO01 |Ilepuonnyeckuii 3akoH U |XapakTepu3oBaTh 1. Tect «Metammmueckue /
OK 02 |rabmuma JI.W. XUMHYECKHE SJICMEHTHI B |HEMETAJNTINYECKUE CBOMCTBA,
Menneneena COOTBETCTBHUH C UX AIEKTPOOTPHUIIATEIHFHOCTD U

MMOJIO)KCHUEM B
MEePUOIUYECKON CUCTEME
XHMHYECKHUX DJICMEHTOB
.. Menneneera

CPOJCTBO K 3JEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
MIOJIOKEHUEM B
MIEPUOIUYECKON CUCTEME
XUMHUYeCKuX dyiementoB J[. 1.
MenpeneeBay.

2. [TpakTryeckue 3aJlaHus Ha
YCTaHOBJIEHUE CBS3H MEXY
CTPOEHHUEM ATOMOB
XUMUYECKUX IJIEMEHTOB U
MEPUOIUYECKUM U3MEHEHHEM
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTaTt 00yyeHus

THunbl OLEHOYHBIX
MepOonpUATHI

CBOMCTB XUMHYECKUX
9JIEMEHTOB U MX COCIMHECHUM
B COOTBETCTBHUH C
nonoxxenueM [lepuonnueckon
CHCTEME.

3. IIpakTuko-
OpPUEHTUPOBAHHbBIE
TEOPETUYECKHUE 3aJaHns Ha
XapaKkTepHU3aLHI0
XHUMHYECKHUX 3JICMEHTOB:
«Mertamnunueckue /
HEMETaJIMYSCKUE CBOMCTBA,
3JIEKTPOOTPULATEIBHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX BJIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIM CTPOCHHEM U
IMOJIOKEHHEM B
MEePUOINYECKON CUCTEME
XHUMHYECKHUX 3JIEMEHTOB
.. MennenaeeBay

Pa3znea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peaKuui

KonTpoabnas padora
«CTpoeHue BemecTsa u
XUMHYECKHEe PeaKIun»

2.1

OK 01
OK 04

THUIbl XUMHYECKUX
peaxkuuii

CocTaBisTh peakiuu
COCIMHEHUS, PA3JIOKEHUS,
oOMeHa, 3aMelICHHS,
OKHCJIUTEBHO-
BOCCTAHOBUTCIBbHBIC
peakiuu

1. 3agaun Ha COCTaBJICHHE
YPaBHEHUH pPEaKIUil:

— COCIMHCHMS, 3aMCIIICHHUS,
pasnoxeHusi, 0OMeHa;

— OKUCIIUTEILHO-
BOCCTAHOBUTEILHBIX PEAKIIHI
C HCIOJIL30BaHHUEM METOIa
AJICKTPOHHOTO OajaHca.

2. 3aga4uM Ha pacyeT MaccChl
BEIIECTBA MK 00bEMA

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

Macchl (00BEMa, KorIecTBa
BEIIIECTBA) MIPOTYKTOB
peaKkIu, eciii OJHO U3
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTaTt 00yyeHus

THunbl OLEHOYHBIX
MepOonpUATHI

BCIICCTB UMCCT IPUMECHU

2.2

DNEeKTPOUTHYECKAs
JICCOIIMAIUS ¥ MOHHBIN
oOMeH

CocTaBnaTh ypaBHEHUS
XUMHYCCKHX PEaAKIIHH
HOHHOI'0 OOMEHa ¢
y4acTHEeM
HEOPraHMYECKUX BEIECTB

1. 3agaHus HAa COCTaBIICHUE
MOJICKYJISIPHBIX © HOHHBIX
peaKIuii ¢ ydacTHEM KHUCJTIOT,
OCHOBaHHUM U COJIEH,
YCTaHOBJICHHE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI

2. JlaboparopHas pabota
"Turbl XUMHUYECKUX peakiuit”

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKHUX
BelleCTB

HccaenoBarb crpoeHue u
CBONiCTBa
HEOPraHu4ecKux
BellecTB

Kourpoasnas padora
«CBojicTBa
HEOPraHN4YeCKHUX BellecTB)

3.1

OK 01

IIK 3.4
IIK 3.5
IIK 3.6
IIK 5.4

Knaccudukanms,
HOMEHKJIaTypa U
CTPOCHHE
HEOPTraHUYECKHUX
BEIICCTB

Knaccudunuposats
HEOPraHn4ecKue
BEILIECTBA B COOTBETCTBHU
C UX CTPOCHHEM

1. Tect «HomenknaTtypa u
Ha3BaHUE HEOPraHWYECKHUX
BEILIECTB UCXO/S U3 UX
XUMHUYECKON (HOpMYIIbI U
COCTaBJIEHUE XUMHUYECKON
(bopMyIIBI HICXOIS U3
Ha3BaHMsI BEILIECTBA 110
MEKIYHAPOAHON UIIH
TPUBHAIIBHON
HOMEHKJIAType».

2. 3amaun Ha pacyet
MacCoOBOM J0JU (MaccChl)
XUMHUYECKOT0 JIEMEHTA
(coequHEHUs) B MOJIEKYJIE
(cmecn).

3. [IpakTrueckue 3a7aHus 1Mo
KJIaccu(puKauu,
HOMEHKJIATyPE U XUMHUYECKHM
dhopmysiaM HEOpraHUYECKUX
BEILIECTB PA3JINYHBIX KJIACCOB.
4. TlpakTHueckue 3a1aHus Ha
OIIpEeEIEHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BHJIa
XUMUYECKON CBSA3U U THIA
KPUCTAJUIMYECKON PEIETKH
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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
MepOonpUATHI

[IK 3.4
IIK 3.5
[IK 3.6
IIK 5.4

HCOPraHNYCCKUX
BE€IICCTB

XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHHS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIa
KPHUCTAJUIMYECKON
peLeTKn

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

2. 3a1aHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peaKkuuii ¢ y4aCTUEM IPOCTBIX
Y CJIOKHBIX HEOPTaHUYECKHUX
BEIIECTB: OKCHIOB METAILJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHUCJIOT, OCHOBaHUU U
aM(OTEPHBIX THIPOKCHIOB,
HEOPraHU4YeCKUX COJeH,
XapaKTEPU3YIOLUIUX UX
CBOMCTBA U CITOCOOBI

MOy YCHHUSI.

3. IIpaktuxo-
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
HEOPraHWYECKUX BEILLECTB

1. IlpakTuxo-
OpPUEHTHPOBAHHbBIC 3aJaHUS
10 COCTABIICHUIO XUMHYCCKUX
peakuuil ¢ yyacTueM
HEOPraHUYeCKUX BEILECTB,
WCIIOTB3YEMBIX TSI KX
WJIEeHTU(DUKAITUH.
2.JIaboparopnas pabdora:
“Unentuduxanus
HEOPraHUYEeCKUX BEIIeCTB”

Paznen 4. Ctpoenue u
CBOJCTBA
OPraHMYecKux
BellleCTB

HccaenoBarh CTpOeHHE U
CBOMCTBA OPraHUYeCKHX
BeEIlECTB

KonTpoabHnas pabdora
«CTpoeHue u CBOHMCTBA
OPraHUYeCcKUX BellecTB»
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Tunbl OlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4eHnust .
MeponpHUATHIA
4.1 | OKO01 Knaccudukanms, Knaccudumupoarts 1. 3amanus Ha cocTaBieHUE
[IK 3.4 |cTpoeHue u OpraHMYeCKHE BEIIECTBA B |HA3BaHUN OPTraHUYECKHUX
HIK'3.5 |momenkmarypa COOTBETCTBUU C UX COEIMHEHMI 0 TPUBUATIBHOMN
TIK 3.6 OpPraHWYECKUX BEUIECTB |CTPOCHUEM WJIU MEXTYHapOJIHOU
IIK 5.4 .
CUCTEMATUYECKOU
HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJICHHE
MIOJIHBIX ¥ COKpAIIEHHbIX
CTPYKTYPHBIX (hopMy
OpraHUYECKHX BEUIECTB
OT/ZIEJIbHBIX KJIACCOB.
3. 3amauu Ha onpeeeHue
npocTteiien GopmyJibl
OpraHU4eCKON MOJIEKYJIbI,
UCXOJS U3 JIEMEHTHOIO
cocrasa (B %)
4.2 | OK 01 CBoiicTBa OpraHU4eCcKuX | Y CTaHaBIIUBATh 1. 3agaHust Ha COCTaBICHUE
OK 02 |coenuHeHwuit 3aBHCUMOCTH (PH3HKO- YpaBHEHUH XUMHUYECKUX
OK 04 XUMHUYECKHUX CBOMCTB peakuii ¢ yyacTueM
I[IK 3.4 OPraHMYECKUX BEIIECTB OT |OPraHUYECKUX BEUIECTB Ha
K 3.5 CTPOEHUS MOJIEKYJI OCHOBaHMH UX COCTaBa U
TIK 3.6 CTPOEHHUA.
IIK 5.4

2. 3amaHusa Ha COCTaBJICHUE
YPAaBHEHUN XUMUYECKUX

peakuuii, HIUTIOCTPUPYIOIIUX

XMMHUYECKHE CBOUCTBA C
y‘-IeTOM MCXaHU3MOB

MPOTEKaHUA TAaHHBIX PEAKIUN

Y T€HETUYECKOH CBSI3U
OpPraHUYECKUX BEIIECTB
Pa3HBIX KIIaCCOB.

3. PacuerHble 3agauu 1o
YPAaBHEHUSIM PEAKLIUN C
y4acTHEM OPraHUYECKUX
BEIECTB.

4. Jlaboparopnas paboTa
“IIpeBpateHus
OpPraHUYECKUX BELIECTB IIPU
HarpeBaHuu"
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Tunbl OlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4eHnust .
MeponpHUATHIA
4.3 | OK 01 Nnentuduxarus Uccnenosarts 1.ITpakTrko-
OK 02 |opraHnyeckux BeIECTB, |[KAUECTBEHHBIC PEAKIIUM  |OPUEHTHUPOBAHHBIE 3a/IaHUS
OK 04 |ux 3HaueHue u OpraHUYEeCKUX 10 COCTABJICHUIO XUMHYECKUX
IIK 3.4 |mpumeHeHHE B OBITOBOI |COCAMHEHUN OTIENBHBIX  |pEaKIuil C ydacTHeM
LK 3.5 |u nponssonacTBeHHO KJIaCCOB OpraHUYeCKUX BEUIECTB, B T.4.
TIK 3.6 JeATETbHOCTH YelIOBEKa HCIIOIb3YEMBIX JUISI UX
K 5.4
unaeHTuGUKaIuu B OBITY U
MIPOMBIIIIIICHHOCTH.
2.JIaGoparopnas pabora:
“Unentuduxanus
OpraHUYEeCKUX COECITMHEHUN
OTAEIbHBIX KJIacCOB”
5 Pa3znea S. Xapakrepu3oBaThb
Kunernveckue u BJIMSIHME PA3JINYHBIX
TepMOAMHAMHUYECKHEe |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBeECHE U CKOPOCTh
NPOTEeKAHUS XUMHYECKHX pPeakumid
XHMHUYECKHX peakuuii
5 | OKO01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XuMHUYECKOE |BIMSHHE KOHLUEHTPALUU |TEOPETUYECKHUE 3aJaHUs Ha
[IK 3.4 |paBHOBecuHe pearupyromux BEeIeCTB U |aHaIu3 (GaKTOPOB, BIMUSIOITUX
K 3.5 TeMIepaTypbl Ha CKOPOCTh [HA U3MEHEHUE CKOPOCTH
TIK 3.6 XUMUYECKUX PEAKIUN XUMUYECKON PEAKIUU.
TK 5.4 XapakTepus3oBaTh [IpakTHKO-OpHUEHTUPOBAHHBIE
BIIMSIHUE U3MEHEHUS 3a/1aHMs] Ha IPUMEHEHHE
KOHIIEHTpaUuu Bewects, (npuHuumna Jle-Illarense nns
pEeaKIK Cpe/Ibl U HAaXO0JICHUS HaNpPaBJICHUS
TeMIIepaTypsbl Ha CMEIICHUST PAaBHOBECHUS
CMEIICHUE XUMHYECKOTO |XMMHUYECKON peaKkiuu U
paBHOBECHS aHayu3 (PaKTOPOB, BIUSAIOLIUX
Ha CMELIEHUE XUMUYECKOTO
paBHOBECHS
6 HcciaenoBaTh MCTHHHBIE
Pa3znen 6. PacTtBopnl PACTBOPBHI C 3aJAHHBIMHA
XapaKTepuCTHKAMH
6.1 | OKOl1 |IlonsaTue o pactBopax |PasnuuaTh MCTHHHBIE 1. 3amaun Ha IPUTOTOBJICHHE
OK 02 pacTBOpLI pacTBOpPOB.
IIK 3.4 2. IlpakTuko-
1K' 3.5 OPUEHTUPOBAHHBIE PACUETHBIE
IIK 3.6 3a/IaHMsI Ha IUCTIEPCHBIE
[IK 5.4

CHUCTCMBI, UCIIOJIB3YCMEBIC B
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Tunbl OlEeHOYHBIX

Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4eHnust .
MeponpusITHI
OBITOBOM U
MPOU3BOACTBEHHOM
JEATETLHOCTH YeJIOBEKa
6.2 | OKO01 UccnenoBanue croiictB |HUccnenoBats dusuko- JlaGopaTopHas pabota
OK 04 |pacTBOpOB XUMHUUYECKHE CBOMCTBA “IIpuroToBieHHu€e pacTBOPOB”
K 3.4 HWCTHUHHBIX PaCTBOPOB
IIK 3.5
IIK 3.6
I[IK 5.4
II | IpodeccnonanbHO-OPHEHTHPOBAHHOE CoJepkaHNe (CoAep:KaHue MPUKJIATHOTO MOIYJIs1)
7 Paznen 7. OuenuBaTh nocJjaeacTBus |3amura Keica (¢ yuerom
Xumus B ObITY B OBITOBOM U Oyayuiei
IMPOU3BOACTBECHHOM NPOU3BOJACTBECHHOU npo¢eccHoHAIBLHON
JAesITeJIbHOCTH JAesiTeJIbHOCTH YeJIOBeKA |1eATeJILHOCTH)
YeJI0BeKa ¢ MO3UIHIA
IKOJIOTHYECKOM
0€e30MacHOCTH

OK 01
OK 02
OK 04
OK 07

IIK 3.4
[IK 3.5
IIK 3.6
I[IK 5.4

XuMmus B ObITY U
MPOU3BOJICTBEHHOM
NeSITeIbHOCTH YEJIOBEKA

O11eHUBATh ITOCIIEACTBHS
OLITOBOH U
MPOU3BOACTBEHHOM
JIeSITEILHOCTH YeJI0BEKa C
MO3UINN DKOJIOTMUECKOU
0€30I1acCHOCTH

Keiic (¢ yuerom Oynymieit
po¢eCCuOHAITBHON
NESATETLHOCTH)
Bo3MoskHbBIE TEMBI KEHCOB:
1. IloTemnenue kIMMaTa u
BBICBOOOJK/IEHUE Ta30BbIX
THIPATOB CO JIHA OKEaHa.
2. Bynymue marepuaibl s
aBWa-, MalINHO- U
prUOOPOCTPOCHHUSI.

3. HoBble MaTepuainsl i
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTHTETBHBIX MPEnapaToB

- HPaBUJIIBHOCTh W OCO3HAHHOCTH H3JIOXKCHUA COACPIKAHUA, IIOJ HOTY PACKPBITHUA HOHHTHﬁ, TOYHOCTH

5. KPUTEPUU OIIEHOK
Hcexons 3 noctaBaeHHON LENH U BO3PACTHBIX BO3MOXKHOCTEH CTY/I€HTOB, HEOOXOIUMO YUUTHIBATH:

ynoTpebIeH!sI HAyYHbIX TEPMUHOB;
- CTeNeHb CPOPMHUPOBAHHOCTH MHTEIIEKTYAIbHBIX M 001Iey4eOHbIX YMEHUH:

- CaMOCTOATCIIbHOCTb OTBECTA,

- PCUYCBYIO I'PAMOTHOCTD U JIOTHYCCKYIO IMOCJIICAOBATCIIbHOCTL OTBETA.




OTMeTKa «5»:

- TIOJTHO PACKPBITO COJIEpIKaHUE MaTepralia B 00beMe MporpaMMbl U YI4eOHUKA,

- YETKO Y MIPaBUJILHO JIaHBI ONPEJETICHUS U PACKPBITO COJIEPKAHKUE MTOHATHIA;

- BEPHO, UCIOJIb30BAaHbI HAYYHBIE TEPMUHBI;

- 7151 JOKA3aTeNbCTBA UCTIOIB30BAHbI PA3JIMYHBIC YMEHUS, BBl BOJIBI U3 HAOIIOJICHUHN U OTIBITOB;

- OTBET CaMOCTOSITEIbHBIN, UCIIOIH30BaHbI PaHEe MPUOOPETCHHBIC 3HAHMS.

OtMeTKa «4»:

- PaCKpBITO OCHOBHOE COJIEp>KaHUE MaTepuala;

- B OCHOBHOM IPaBUJIbHO JIaHbI ONPEICTICHUSI TOHATUN U UCIIOJIb30BaHbl HAYYHbIE TEPMUHBI;

- OTBET CaMOCTOSTEIIbHEIMN;

- OMNpeeNCHHs] TOHSITHI HEMOJHbIE, JIOMYIIEHbBl HE3HAUUTEIbHbIE HApYUICHUS MOCJIEI0BATEILHOCTH
W3JIOKEHUS, HEOOJIbIIINE HETOYHOCTH NPH HCIOJIb30BAHWM HAy4YHBIX TEPMHUHOB WJIM B BBIBOJAX H
00001IeHNIX U3 HAOJIIOAEHUHI U ONBITOB.

OtMmeTKa «3»:

- YCBOGHO OCHOBHOE COJIepXKaHWE Y4eOHOro marepuaja, HO H3JI0KEHO (parMeHTapHO, HE Bceraa
MOCJIEA0BATENLHO;

- OIIpeAeNICHUs] MOHATUM HETOCTATOYHO YETKHE;

- HE HCIOJIL30BaHBI B KAUYECTBE MOKA3aTEILCTBA BBHIBOABI M 00OOIIEHUI M3 HAOIIOAEHUH U OIBITOB HIIH
JIOTTYIICHBI OMIMOKH MPU UX U3J0KCHUH:

- IONYIIEHBI OMUOKH U HETOYHOCTH B UCTIOJIB30BAHUHM HAYYHON TEPMHUHOJIOTUH, OTIPEICTICHUHU TTOHITH.
OTMeTKa «2»:

- OCHOBHOE CoJiepKaHue yueOHOTO MaTepralia He PacKPHITO:

- HE JIaHbI OTBETHI HA BCIIOMOTATEJIbHBIE BOMIPOCHI YUUTEIIS;

- IONYIIICHBI TPyObIe OMMOKHU B OMPE/IETICHUHN TIOHITHH, PY UCITOJIH30BAHUH TEPMUHOJIOTHH.

OtMmeTKa «1»:

- OTBET Ha BOIIPOC HE JIaH.

KPUTEPUU OLIEHKU ITMCBMEHHBIX PABOT

OTMeTKa «5»:

- OTBET MOJHBIN ¥ MPaBUIHHBINA, BO3MOYKHA HECYIIICCTBCHHAS OIINOKA

OtMeTKa «4»:

- OTBET HETIOJIHBIA UJTK JAOIYIIECHO He 0oJiee 2-X HEeCYIIECTBEHHBIX OIIMOOK.

OtMmeTKa «3»:

- paboTa BBIMOIHEHA HE MEHEE YeM Ha MOJIOBUHY, AOMYIIEHa OJHA CYIIECTBEHHAsI OIIMOKA U TIPU 3TOM JBe-
TP HECYILIECTBEHHbIE

OTMeTKa «2»:

- paboTa BBINIOJIHEHA MEHBIIIE, YeM Ha TIOJIOBHHY WJIH COJICPKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK

KPUTEPUM OLUEHKH BBITIOJIHEHUA ITPAKTUYECKUX PABOT

Ouenka "5" cTaBUTCS, €CU CTYACHT:

1. mpaBWIJIBHO OIpeIeII ENb OMbITA;

2. BBINIOJTHUI paboTy B MOJIHOM 00bEeME ¢ COOTI0ACHHEM HEOOXO0IMMOM MOCIIeIOBATEIbHOCTH TPOBEICHUS
OMBITOB U U3MEPEHUI;

3. caMOCTOSITENTFHO U PAIlMOHATIBHO BRIOpAN M MOJATOTOBHII JJISl OMBITA HEOOXOAUMOE 000PYI0BaHKE, BCE
OTBITHl TIPOBEN B YCJIOBHSX H DPEKHMMaxX, OOSCIECUYMBAIOIIUX IOJYYCHHE PE3YyJIbTaTOB M BEIBOJIOB C
HanOOIbIIEN TOYHOCTEIO;
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4. Hay4yHO TpaMOTHO, JIOTUYHO OMHcal HaOmoJIeHUus W CcHOpPMyIHpOBaT BBIBOABI M3 OMNbITa. B
MIPEJICTABJICHHOM OTYETE MPABWJIBHO M aKKypaTHO BBITIONHWI BCE 3aIMCH, TAOIHIIBI, PUCYHKH, YEPTEKH,
rpaduKy, BEIYUCICHUS U CJIETall BHIBOIBI,

5. IpaBUJILHO BBHITMOJTHUI aHAJIU3 TIOTPEIIHOCTEN.

6. TIPOSIBIISIET OPTaHU3AIMOHHO-TPYI0BbIE YMEHHUSI (TTOIIEPKUBAET YUCTOTY pabouero Mecra v mopsaoK Ha
CTOJIe, PKOHOMHO HCIIOJB3YET PACXOHBIC MATEPHAIBI).

7. SKCHEPHUMEHT OCYIIECTBISET MO TUIAHY C yYE€TOM TEXHUKH O€30MacHOCTH M TpaBWi pabOThI C
MaTepuagaMu 1 000pyJ0BaHHUEM.

Omnenka "4" cTaBUTCS, €CITU CTYJCHT BBIIOTHWI TpeOOBaHUS K o1leHKe "5" HO:

. OTIBIT TIPOBOJIJI B YCJIOBUSX, HE 00€CIIEUNBAIONINX JOCTATOYHOW TOYHOCTH NU3MEPEHUIA;

. WK OBLIO JOIYIICHO JIBA-TPH HEJI0UETA;

. M He Oosee oHOM HeTpyOoi OMMUOKH U OJHOTO HET0YETa.

. WJTU DKCTIEPUMEHT TIPOBE/ICH HE MOJTHOCTHIO;

DN A W N~

. WIIK B ONTUCAHNUHU HAOIOIEHUI U3 OIIBITA JOMYCTHI HETOYHOCTH, BHIBOJIBI CZEIIANl HETIOJTHEIE.

Ouenka "3" craBUTCS, €CJIM CTYICHT:

1. mpaBWJILHO ONPEIEIHII 1IEJb OIBITA: PA0OTY BBIMOIHSET MPABHUILHO HE MEHEE YeM HATOJIOBUHY, OJHAKO
00BEM BBITIOJIHEHHOW YaCTH TaKOB, YTO IO3BOJISET MOJYYHUTh NMPABUIBHBIC PE3yJbTaThl M BBIBOABI 110
OCHOBHBIM, ITPUHIMITHAIILHO BaXKHBIM 337a4aM PaOOThI:

2. nim nondop obopymoBaHHs, 0OBEKTOB, MAaTepPHAaOB, a TAaKKe PabOTHI MO Hayaly OMbBITa MPOBET C
MOMOIIBIO YUUTEIIS; WM B XOJI€ IPOBE/ICHUS OIbITa U U3MEPEHUH ObUIN JOMYIICHBI OIIMOKHA B ONMCAHUU
HabJt01eHuH, POPMYIUPOBAHUYU BBIBOJIOB:

3. OTBIT IPOBOJWIICS B HEPAIIMOHAIBLHBIX YCIOBHUSX, YTO MPHUBEJIO K MOIYUYSHHIO PE3YJIbTATOB C OOJIbIICH
MOTPEUTHOCTHIO: WIJIM B OTYETE OBUIH JOIMYIIEHBI B OOIIEH CIIOKHOCTH HE 0oJiee IBYX OMMOOK (B 3aIMCsIX
€/IMHUII, U3MEPEHUSX, B BEIYUCICHHSIX, TpaduKax, TadJIMIaX, CXeMax, aHaJI|3e MOTPEITHOCTeH | T.1I.) He
NPUHIMITHAIBHOTO JJIsl JAHHOW pabOoThl XapakTepa, HO MOBIHSBIINX Ha PE3YNbTAaT BBHIIOIHEHHS; HIIH HE
BBITOJIHEH COBCEM WJIM BBITMOJIHEH HEBEPHO aHAJIM3 MOTPEIIHOCTEH;

4. nomyckaeT rpyOyr ommOKy B XOJA€ JKCIEepUMEHTa (B OOBSICHEHWH, B OGOpMICHHH pabOThl, B
COOJIFOJICHUH TIPaBHJI TEXHUKU OE30MacCHOCTH IMPH paboTe ¢ MaTepuansaMud U 00OpYyJIOBaHUEM), KOTOPAs
WCTIPABIISIETCS TIO TPEOOBAHUIO MPETIOAABATEIS.

Orenka "2" cTaBUTCS, €CIIU CTY/ICHT:

1. He ompenenHa CaMOCTOATENBHO 1IENb OIBITa; BBITOIHIII paOOTy HE IOJTHOCTHIO, HE MOJITOTOBUI HY)KHOE
00opynoBaHue 1 00BEM BBITIOJTHEHHON YacTH paboThl HE TIO3BOJISIET C/IEIATh PABUIBHBIX BHIBOJIOB;

2. WX OTIBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOIOICHHS IPOU3BOIMIINCH HETIPABHIILHO;

3. wiu B xoze paboThl U B OT4YeTe OOHAPYKWIHCh B COBOKYITHOCTH BCE HEOCTAaTKH, OTMEUEHHBIE B
TpeOOBaHHUAX K OLEHKE «3»;

4. norryckaert e (1 60ee) rpyObie OIMOKH B XOZ€ KCIIEPUMEHTA, B 00BbSICHEHUH, B 0)OPMIICHUHU PaOOTHI,
B COOJTIOZICHUY TIPaBHJI TEXHUKH O€30MaCHOCTH MU paboTe ¢ BEIIECTBAMH U 000PYA0BaHHEM, KOTOPHIC HE
MOJKET 5. HCIIPAaBUTH TaXKe MO TPEOOBAHUIO TPETIOaBATEIIS.

Ouenka "1" craBUTCS, €CJIM CTYICHT:

1. MOMHOCTBIO HE CyMeN HayaTh U O(QOPMHTH OIBIT, HE BBITOJHIET PaldOTy; MOKa3bIBACT OTCYTCTBHE
IKCIEPUMEHTAIBHBIX YMEHUIT; HEe COOJII0Iall T Ipy0o0 Hapymiain TpeOoBaHus OE30MacHOCTH TPY/IA.

KPUTEPUM OLUEHKM TECTUPOBAHUA

TecT orleHUBaeTCs CIEAYIOMIUM 00pa3oM
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Onenka «5» — 85-100% mpaBUIIbHBIX OTBETOB Ha BONPOCHI;
Onenka «4» — 70-84% npaBuIbHBIX OTBETOB HAa BOIIPOCHI;
Onenka «3» — 50-69% npaBUIbHBIX OTBETOB HAa BOIIPOCHI;
Ornenka «2» — 0-49% mpaBUIIBHBIX OTBETOB HA BOTIPOCHI.

IIpumepHbIe TeMbl pedepaToB (I0KJIAT0B), Pe3eHTALMA,
HHIMBUAYAJIbHBIX IPOEKTOB

* buorexHosorus U reHHas uHxeHepus — TexHonorun XXI Beka.

* HaHoTeXHOIOrUsI Kak NPUOPUTETHOE HAIIpaBICHUE Pa3BUTHS HAyKU U IPOM3BOJACTBA B Poccuiickoi
®denepanyu.

* CoBpeMeHHbIE METO/Ibl 00€33apakUBaHMsI BOJIBI.

* AJUIOTpONIUS METAJJIOB.

* Xuznsp u gesrenpHocts J.M.Menaeneena.

* «[lepuoguueckoMy 3aKoHy OyJyliee He TPO3UT pPa3pyLICHUEM. ..»

* Cunre3 114-ro anementa — TpuyMd poCCUMCKUX (PU3UKOB-AEPILIMKOB.

* 13010161 BOOOpOa.

* lcnonb3oBaHue paiiOaKTUBHBIX U30TONOB B TEXHUYECKUX LIETSX.

* PeHTreHOBCKOE M3Tyuy€HHUE U €r0 UCI0JIb30BAaHNE B TEXHUKE U MEAUIIMHE.

* [[l1asma — 4eTBEepTOE COCTOSIHUE BELIECTBA.

* AMOp(QHbI€E BelIeCcTBa B IPUPOJE, TEXHUKE, OBITY.

* OxpaHa OKpyXaruel cpeapl OT XMMHYECKOTO 3arpsi3HeHus. KonuuecTBEHHBIE XapaKTEPUCTHUKU
3arpsI3HEHUS OKPYKAIOIIEH CPEIbI.

* [IpumeneHue TBEpOTO U razoobpaszHoro okcuna yriaepoaa (IV).

* 3ammra 030HOBOT'O 3KpPaHa OT XMMHYECKOIO 3arpsiI3HEHUS.

* 'pyGoancnepcHbie CUCTEMBI, UX KJIACCU(PHUKAIMS U UCIIOTIB30BaHKE B TPO(ECCHOHATEHON eI TETbHOCTH.
* Kocmernyeckue renu.

* [IpumeHeHmne CyCreH3ui U SMYJIbCUNA B CTPOUTEINILCTBE.

* MuHepasibl ¥4 TOpHBIE IOPOJIbI KaK OCHOBA JIUTOC(EPHI.

* PacTBOpBI BOKPYT Hac. THIIBI paCTBOPOB.

* Boja kak peareHT u cpeaa uisi XMMUYECKOro IpoLecca.

* ’Kusnp u nestensHocTh C.AppeHuyca.

* Bkian oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUU IEKTPOIUTHUECKON TUCCOLMALINH.
* YceTpaHeHHe KECTKOCTH BOJIbI Ha TPOMBIIIJIEHHBIX IPEATPUATHAX.

* CepHasl KHCII0Ta — «XJ1€0 XUMHYECKOM MPOMBIIIIEHHOCTHY.

* Vcnonp30BaHrne MUHEPATBHBIX KUCIOT HA IPEANPHUATHAX PA3THIHOTO TPOQHIIS.

* OKCH/IBI U COJIU KaK CTPOUTEIbHbIE MaTEpUaJIbL.

* cropus rurnca.

* [ToBapeHHas COJIb KAK XUMUYECKOE CHIPBE.

* MHOTr oMK KapOOHAT KajibliKs: B IPUPOAE, B IPOMBIIUIEHHOCTH, B OBITY.

* Peakuiuu ropeHys Ha MPOU3BOACTBE U B OBITY.

* BupryasnbHoe MOJEINPOBAHNE XUMHUECKUX IPOLIECCOB.

* DJIEKTPOJIN3 PACTBOPOB JIEKTPOIUTOB.

* DJIEKTPOJIN3 PACIJIaBOB AJIEKTPOJIUTOB.
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* [IpakTHueckoe NpUMEHEHUE IEKTPOIn3a: pahUHUPOBAHNE, FAIbBAHOIIACTHUKA, TaIbBAHOCTETHSL.

* Mcropus nostydeHrs U IpOU3BOACTBA AJIIOMUHUS.

* DIEKTPOIIMTHUECKOE TTOTyYeHHE U pahUHUPOBAHUE MEIH.

* Xuznsb u nesrenbHOCTh 1. [[9BH1.

* Ponp MeTanioB B MCTOPHUM YEJIOBEYECKON [IUBUIN3ALMH. ICTOpHS OTEUECTBEHHOW YEPHON METAJLITyPTHUH.
CoBpeMEHHOE METAIUTYPTHYECKOE IIPOU3BOJCTBO.

* McTopusi OT€4eCTBEHHON LIBETHOM METaUTypruu. Posib METaJIOB M CILNIaBOB B HAYyYHO-TEXHUYECKOM
nporpecce.

* Koppo3ust MeTasioB 1 crocoObl 3alUThl OT KOPPO3UH.

* UnepTHbIe 1iu 0J1aropoJHbIe ra3bl.

* Poxxarommue coy — rajoreHsl.

* McTopust mBEACKON CITUYKH.

* Ucropurs BOSHUKHOBEHHUS U Pa3BUTHUSI OPraHUYECKOM XUMHUH.

* XKXuznsb u gearenpHocth A.M.ByTiieposa.

* Butanusm u ero xpax.

* Posib OTE€4ECTBEHHBIX YUEHBIX B CTAHOBIEHUHU U PA3BUTUU MUPOBOM OPraHU4E€CKOW XUMHH.

» CoBpeMEHHBIE ITPEICTABICHHS O TEOPUH XUMUYECKOTO CTPOEHUS.

* DKOJIOTUYECKUE aCTIEKThI UCIIOJb30BaHUs YIJIEBOJOPOJIHOIO ChIPbSI.

* DKOHOMMYECKHE ACHEKThl MEXKIYHApOJHOI0 COTPYJHHYECTBA IO MCIOJIb30BAHUIO YIJIEBOJIOPOIHOIO
CBIPBS.

* Ucropus oTKpbITUS U pa3pabOTKU Ia30BbIX U HE(PTAHBIX MecTopoxkaAeHu B Poccuiickoit deneparuu.

* XuMus yriaeBoJ0pOJHOTO ChIPhs U MOst Oyayias mpodeccusi.

* YIIIeBOJOPOIHOE TOIUINBO, €T0 BUJIbI U HA3HAYCHHUE.

* CUHTeTHYECKUE KaydyKU: HCTOPHUS, MHOT0OOpa3ue 1 NepCreKTUBBI.

* PesuHOoTEXHMUYECKOE IPOM3BOACTBO U €T0 POJIb B HAYYHO-TEXHHUUYECKOM IPOTpecce.

» CBapOYHOE IPOU3BOCTBO U POJIb XUMHUH YIJIEBOJAOPOOB B HEM.

* Hedth 1 ee TpaHCciOpTHPOBKA.

.Oco0EHHOCTH MPUPOTOOXPAHHOMN JAEITETFHOCTH B METAITIOO0pA0ATHIBAIOIIEH MPOMBITIIIEHHOCTH.
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