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Pabouas nporpamma yuebnoit qucuurummnel/mpenmera OY/J1.12 Xumus paspaboTaHa Ha OCHOBE:

- [Ipukxa3za MunucrepcTBa o0pazoBanus u Hayku Poccuiickoii @enepanuu ot 17 mast 2012 1. Ne
413 «O6 ytBepkaeHun ¢eaepatbHOr0 TOCYAapCTBEHHOrO0 00pa30oBaTeIbHOTO CTaHJapTa
CpeaHero oo0Imero o0pa3oBaHUs» ¢ U3MEHEHUSMHU U JONOJHEHUsAMH OT: 29 nmekadpst 2014; 31
nexabpst 2015 r., 29 urons 2017 1., 11 nexadps 2020 r., 12 aBrycra 2022 r.

- IIpuka3za MunucrepctBa mnpocsemenuss Poccun ot 26.11.2020 Ne 674 "OO6 yTBepkacHUH
(benepaabHOro rocyJapCTBEHHOTO 00pa30BaTEebHOIO CTAHIApTa CPEAHEr0 MPO(EeCCHOHATEHOTO
o0OpazoBanHus 10 crienraIbHOCTH 26.02.05 DKcruTyaTaius Cy10BbIX SHEPTEeTHUYECKUX YCTAaHOBOK

C YUCTOM:

- Ilpukaza MunucrepctBa npocsemieHuss Poccun «O BHeceHUM H3MEHEHHH B (enepanabHbIe
roCyJIapCTBEHHBIE 00pa30BaTENIbHBIE CTAaHAAPTHI CPEIHETO MPO(PECCHOHATFHOTO 00pa30BaAHMY
Ne 796 ot 01.09.2022 1.

- Ilpukaza MunucrepctBa mnpocsemenuss Poccun «O06 yTBepxkaeHuun (denepaabHOU
o0pa3oBaTeNbHON TporpamMMmbl cpenHero oobmero obpazoBanus» Ne371 or 18.05.2023 r,
(3apeructpupoBano B Muntocte Poccun 12.07.2023 Ne74228).

- Paboueit mporpammbl Bocmutanus ['BIIOY HCO «HPK» mo cnenumansaoctn 26.02.05
DKCIUTyaTalus Cy0BbIX YHEPIEeTHUECKUX YCTAHOBOK.

- MeTtoanyecknx MaTeprasoB o 00s3aTebHBIM 001ieoopa3oBarenbHbM quctuiuimaam OI'bOY

JI10 UPIIO, 29.09.2022 r., (https:/firpo.ru/activities/projects/razrabotka-i-vnedreniye-metodik-
prepodavaniya/ )

Opraaun3zanus-pa3paboTIuK: lNocynapctBeHHOE OI0KETHOE poQeCCHOHATBHOE
oOpa3oBatenbHOe yupexaenue HoBocubupckoii oomacti « HoBocuOUpCKuil pedHoi KOJLIIeHK».

Pazpabotuuk: T'apeiimmua W.I'., mnpemnomaBatens  Ouonoruu, reorpaduu,  BBICIIAS
KBaM(pUKAIMOHHAS KaTETOPHSL.
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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEHN ITPOI'PAMMBI YYEBHOMN
JUCHUIVIMHBI/TIPEIMETA OY .12 XUMUSA
1.1. O6aacTh npuMeHeHHs padoueii MporpamMMbl
PabGouass mporpamma y4eOHOW  TUCHUIUIMHBI/TIpeaMeTa «XHUMHS»  SBISCTCS  YaCThIO
00pa30BaTeNbHON MPOrpaMMbI MOATOTOBKH CIEIMAIMCTOB CPEIHEro 3BeHa (0a3oBas MOATOTOBKA) B
cootBercTBUU ¢ PI'OC CIIO mno cneunanbHocTH 26.02.05 DKcrutyaranus CyJOBbIX dHEPreTHYECKHUX
YCTaHOBOK, TE€XHOJIOTMYECKOTO MPOoGuIIsi, BXOAALIEH B COCTaB YKPYIMHEHHOW IPYMIbl CHEIHATIbHOCTEN

26.00.00 TexHuka 1 TEXHOJIOTHH KOPAOJIECTPOCHHUS M BOAHOTO TPAHCIIOPTA.

1.2. MecTO AUCHMILIMHBI/TIPEAMETA B CTPYKTYpPe OCHOBHOI NPo¢ecCHOHATBHOM 00pa30BaTeIbHOM
NMPOrpaMmblI

JuctumumHa/mpeaMer « Xumus» sBisieTcs yaeOHsiM npeaqmeToMm u3 ®I'OC cpemnnero odmero
oOpa3oBanus. J[ucnuruimHa u3ydaercss B 00IIe00pa30BaTSIIbHOM ITUKJIC OCHOBHOHN MPOQeCCHOHATBHON
oOpa3zoBatenbHoil mporpammbl CI1O Ha 6a3e 0cHOBHOTO 0011ero 00pa3oBaHus C OTYyUYEHUEM CPETHETO

obmero oOpa3oBaHUsI.

1.3. Heau y4eOHOIl AMCUMIIMHBI/TIPEAMETa — IUIAHMPYeMble Ppe3yJbTaThl OCBOEHUSI Y4YeOHOI
AUCHHUILUIMHBI/TIPpeIMeTa

Copepxanue MporpaMMbl « XUMUsD» HAIPABJICHO Ha JTOCTHKEHUE CIEAYIOIINX L€ U 3a/1ay:

Hens: @opmupoBaHHE Yy CTYAEHTOB IIPEICTABICHHUS O XMMHYECKOM COCTaBIAIOLLEH
€CTECTBEHHO-HAyYHOW KapTUHBI MHpa KaK OCHOBBl TPUHATUS pPEIIEHUH B JKU3HEHHBIX U
IIPOU3BOJCTBEHHBIX CUTyallUsIX, OTBETCTBEHHOT'O IIOBEACHUS B IPUPOJHON Ccpee.

3agaun:

1) cdopmupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHMS XHMHUYECKAX IMPOIECCOB H
ABIICHUM B OKpY)KalIlleW cpene, LEJIOCTHOM HAy4YHOM KAapTHHBI MHpA, B3aHUMOCBSI3H U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBIATH (OPMYJBI HEOPraHWYECKUX W OPraHUYeCKUX BEIECTB,
YpaBHEHHsI XUMUYECKHX peakiuii, 0OBSICHATh UX CMBICI, HHTEPIPETUPOBATH PE3YIbTAThl XUMHUUYECKUX
JKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM MPOBEACHHS MPOCTEHIINX XUMHUYECKHX SKCIIEPUMEHTAIbHBIX
UCCIIEIOBaHUN C COOMIO/IEHHEeM NpaBuil 0e30MacHOro oOpalleHusl ¢ BeleCTBAMU M J1a0OpaTOpHBIM
00opyaOBaHUEM;

4) pa3BUTh yMEHHUS HCIIOJNb30BaTh HH(POPMALHUI0 XUMHUYECKOTO XapakTepa W3 Pa3IMyHBIX
HNCTOYHUKOB;

5) chopmupoBaTh yMEHHs MPOTHO3UPOBATH MOCIEACTBHS CBOCH JEATENHHOCTH U XUMHYECKHX
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HPUPOIHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOLIECCOB;

6) copmupoBaTh MOHUMAHUE 3HAUMMOCTH JOCTHKEHUM XUMUYECKON HAYKH U TEXHOJIOTHH AJist

pa3BUTHUS COLIMATIBHON U IPOU3BOJICTBEHHOH cdep.

B pesynprare msydenus yueOHoil mucrumauaby/mpeamera OY/[.12 Xumusa y oOyuaromerocs

JIOJKHBI C(OPMHUPOBATHCS CIICAYIOUINE PE3YIbTATHI:

HauMmeHOBaHHE U KO

Ilnanupyembie pe3yJibTaThl

KOMIIETEHIIHH Oo0ume JAucuunanHapHsie

(JIn4HOCTHBIE M MeTaNpeAMETHbIE) (IlpenmeTHbIE)

OK 01. Bribupats JIP 6 yacmu mpyoogozo - BJIAaAETh CHUCTEMOW XMMHUYECKMX 3HAHHMH,

CIIOCOOBI pemIeHus B0CNUMAHUA: KOTOpasi  BKJIFOYAeT:  OCHOBOITOJIATAOIINE

poheCcCUOHANTBHOMN - TOTOBHOCTH K TpPYyAy, OCO3HAHHE | MOHATUS (XMMHUYCCKUH  JJIEMEHT, aToM,

JIESATEIIbHOCTH [IEHHOCTH MaCTEPCTBa, TPYAOIIO0HE; | 3JIeKTpoHHas o00ojoyka artoma, S-, p-, O-

MPUMEHHUTEIEHO K - TOTOBHOCTh K AKTUBHOW | DIIEKTPOHHBIE  OpOWTAald  aTOMOB,  HOH,

pa3IMYHBIM KOHTEKCTaM | JEeSITENFHOCTH TEXHOJOTHYECKOH | | MOJIEKYIa, BaJICHTHOCTb,
COLMATbHON HANPAaBJICHHOCTH, | DJICKTPOOTPHUIIATEILHOCTS, CTCTICHb
CIOCOOHOCTH WHUIMAPOBATh, | OKUCIEHUS, XUMHYECKas  CBSI3b,  MOJb,
IUTAHAPOBAaTh W  CaMOCTOSITENIbHO | MOJIApHAas ~ Macca,  MOJSIPHBIA ~ 00BeM,
BBITIOJIHSTH TAKYIO ICATCIIEHOCTD; YIJIEPOAHBIN CKeJIeT, (hyHKITMOHAIBHAS
- UHTEpEC K pa3IuYHbIM cdepaM | Tpymma, pajgukall, H30MEpHs, H30MEpHI,
pohecCHOHATPHON NEATENbHOCTH, TOMOJIOTUIECKHHA psn, TOMOJIOTH,
MP: Osnadenue yHusepcaibHbIMU YIJIEBOJIOPOIBI, KHCJIOPO/I- u
VueOHbIMU HO3HABAMENbHIMU a30TCOJIepKAIUe COCTUHEHMSI, OMOJIOTMYECKU
Oelicmeuamu.: aKTHBHBIE BemlecTBa (YIJIEBOABI, JKHPBHI,
a) bazosvie nocuyecKkue Oeucmeus: Oenmku), MOHOMEp, IIONUMEp, CTPYKTYPHOE

- CaMOCTOSITEBHO ()OPMYJIMPOBATH H
aKTyaJIH3UPOBaTh npobiiemy,
paccMaTpuBaTh €e BCECTOPOHHE;

- YCTaHaBJIMBAaTh CymeCTBeHHLIfI
IMPpU3HAaK nIIn OCHOBaHUA JJIsA
CpaBHEHHs,  KIacCHQUKAUUH U
0000IIIeHHS;

- ONpenensiTh IeTH JAeATeNLHOCTH,
3a7aBaTh MapaMeTpbl U KPUTEPUHU UX
JOCTHKEHHS;

- BBISABIIATH 3aKOHOMCPHOCTH u
NPOTUBOPEYHSI B PacCMaTPUBAEMBIX
SIBIICHUSX;

- BHOCHUTH KOPPEKTHUBBI B
JACATCIIBHOCTD, OILICHHUBATh
COOTBETCTBHE PE3YJIbTATOB ILIEIIsM,
OLICHUBATh  PUCKH  TOCIIEICTBHI
JIeSITeITbHOCTH;

- pa3BHBaTh KPEaTHBHOE MBILICHHE
NIPY peLICHUH KU3HEHHBIX IPo0IeM

0) bazosevlie  uccredogamenbcKue
Oelicmeus:

- BIaJeTh HaBBIKAMH  Y4YeOHO-
HCCIIEN0BATENbCKOM M IPOEKTHOMN
JIeSITeTIbHOCTH, HaBbIKAMHU
paspelieHus npooiem;

- BBISIBIISITH MPUYUHHO-
CJIC/ICTBEHHBIC CBSI3U u

AKTYaJIM3UPOBATh 3aav1y, BbIAIBUT'ATb
TUIIOTC3y €€ pPCHICHUA, HAXOAUTh

3BEHO, BBICOKOMOJICKYJISIDHBIE COEIWHCHUS,
KPHCTAJUTMYECKast perieTka, THITBI
XMUMHYECKHX  peakuuii  (OKHCIUTEIBHO-
BOCCTaHOBUTEJIbHEIC, 9K30-U
9HJIOTEPMHUYECKHE, peakuuu HOHHOTO
oOMeHa), pacTBop, AJIEKTPOIUTHI,
HE3JIEKTPOJIHUTHI, ANEKTPOIUTHYECKAS

JUCCOLIMAIMSI, OKHCIUTENb, BOCCTAHOBUTEIID,
CKOPOCTh XHMHUYECKON PEaKLUuH, XUMUIECKOe
paBHOBecHE), TEOPHMHM U 3aKOHBI (Teopus
XUMHYECKOTO CTPOGHHA  OpPraHUYECKUX
BELLECTB AM. Bytnepoga, TEOpHUst
3IJIEKTPOJIMTHYECKOI JMCCOLMALINH,
nepuonnyeckuid 3axkon .M. Menneneesa,
3aKOH COXPaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJINYECKHI SI3BIK XUMUH,
(akTonornyeckue CBEACHUS O CBOWCTBAX,
cocraBe,  IOJNYyYeHUM U 0E30I1aCHOM
WCIOJIb30BaHNM BaXHEUIINX HEOPraHUYECKUX
U OpraHMYeCKUX BEIECTB B OBITY H
MPAKTHYECKOH e TeTbHOCTH YEI0BEKa;

- YMETh BBISBIATH XapaKTEpHbIE MPHU3HAKU H

B3anMOCBA3b H3YUYCHHBIX HOHﬂTHﬁ,
MMPUMCHATb COOTBETCTBYIOIIUC IIOHATHA IIPU
OITMCaHUH CTPOCHUA n CBOMCTB

HCOPraHUYCCKUX U OPraHUYCCKUX BCUICCTB U
nux HpeBpaH_ICHI/If/’I; BBIABJIATH B3aHMMOCBA3b
XUMHYCCKUX 3HAHUU C TIOHATHAMU n
MNpeaACTaBJICHUAMUA APYyrux
CCTCCTBCHHOHAYYHBIX MPEAMCTORB;




apryMeHThl UId  JO0Ka3aTeIhCTBa
CBOMX  YTBEepXKICHUM,  3aJaBaTh
MapaMeTphl ¥ KPUTEPUH PEIICHNS;

- aHATM3UPOBAThH MTOYICHHBIE B XOE

pelieHus  3aJaud  Pe3yNbTaThl,
KPHUTUYICCKU OIICHUBAThH ux
JIOCTOBEPHOCT, MPOTHO3UPOBATH

M3MEHEHHUE B HOBBIX YCJIOBHSIX;
- yMETh TEpPEHOCUTh 3HAHUSI B
MO3HABATENFHYI0 W MPAKTHYECKYIO
o0macTH )KU3He e TEIbHOCTH;

- YMETh WHTETPUPOBATh 3HAHUS U3
Pa3HBIX IPEAMETHBIX 001acTeil;

- BBIJIBUTATh HOBBIE nJeu,
IpealaraTh OPUTHHAIIBHBIE TOAXOMAbI
U PELLICHHUS;

- CIIOCOOHOCTH MX HMCIIOJIE30BAHUS B
HO3HABATEJIbHOM W  COLMAaJIbHOH
MPaKTUKE

- yMETh  HCIIOJIb30BaTh  HAUMEHOBAHUS
XUMHUYECKUX COEIMHEHUN MEXAyHapOJHOTO
COI03a TEOPETUYECKONW W MPUKIAIHON XUMHUU
W TPUBHAIbHBICE HA3BaHUS  BaKHEHIINX
BEIIECTB  (3TWJICH, AaleTWICH, TJHUIEPHH,
¢denon, Qopmanpaerua, YKCycHas KHCIOTa,
TIUIUH, YTapHbIM ra3, YrieKUcabld ras,
aMMHaK, TralieHas HW3BecTb, HerameHas
W3BECTh, TMHTHEBAsT CcoJa H  JPYTHUX),
COCTaBIATh (OPMYJBI HEOPTaHWYECKUX U
OpraHUYeCKUX BEILIECTB, YpaBHEHUS
XUMHYECKUX PEAKIUN, OOBACHATh UX CMBICIH,
MOATBEPKIAATh  XAPAaKTEPHBIE  XUMHUYECKHUE
CBOMCTBAa  BEIIECTB  COOTBETCTBYIOLIUMU
SKCIEPUMEHTAMU M 3alUCSIMU  ypaBHEHUI
XUMUYECKUX PEaKIUii;

- yMEThb YCTaHABIMBATh MPUHAJICKHOCTh
M3YYEHHBIX HEOPTAaHUUECKUX U OPraHUYCCKUX
BEUIECTB K ONpeJeNeHHBIM KjaccaM |
TrpyNmaM COCOUHEHUH, XapaKTepU30BaTh HX
COCTaB U BA)KHEWIINE CBOMCTBA; ONpPEICIATh

BUJIbI XHMHUYECKHX CBs3ed (KOBaJlGHTHAs,
WOHHAs, METAJUIMYeCKasi, BOAOPOIHAS), THITBI
KPUCTAIDTHYECKUX pemeTox BEIIECTB;
KJIACCU(PHUIMPOBATh XUMUUYCCKUE PEAKIIUY;

- chopMUpPOBaThH MIPEICTABIICHUS: 0
XUMHYCCKOHN COCTaBJIAIOIICH

€CTECTBCHHOHAYYHOH KapTHHBI MHpa, POJHU
XMMUU B TIO3HAHUM SIBJICHUH TPHPOJBI, B
(GOpMHUPOBAaHMHM MBILUICHUSA W  KYJBTYpBI
JIMYHOCTH, €€ (DyHKIIMOHAJIbHOM IPaMOTHOCTH,
HEOOXOIUMOM /Uil pelieHrs] MPaKTHIECKUX
3aJa4 MU OKOJIOTHUYECKH OOOCHOBaHHOTO
OTHOIIEHHUS K CBOEMY 3JI0POBBIO M IPUPOAHOM
cpene;

- YMETh MPOBOJUTH PACUETHI 10 XUMHUYECKHM
dbopMynaM W ypaBHEHUSAM  XHMMHYECKUX
peakmuii ¢ HCHOJBb30BaHUEM (PU3MUECKUX
BEJIMUMH, XapaKTepPHU3YyIOIIMX BEIIecTBa C
KOJINYECTBEHHOM CTOPOHBI: Macchl, o0beMma
(HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJUYECTBA
BEIIECTBA; WCIIOJIH30BaTh CHUCTEMHBIE
XMMUYECKUE 3HAHMS JUTS TIPUHSATHS PElICHUH
B KOHKPETHBIX JKM3HEHHBIX CHTYyalUsiX,
CBSA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM

OK 2. Ucnonb30BaTh
COBPEMEHHBIE CPE/ICTBA
MOWCKA, aHAJTN3a U
HMHTEPIIPETALU
UHPOPMAITUH 1
HHPOPMAITHOHHBIC
TEXHOJIOINHU I
BBIIIOJTHCHUS 3a4a4
pohecCUOHATBHON
JIESITeTIBHOCTH

JIP 6 obnacmu yenHocmu Hay4Ho2o
NO3HAHUA

-chopMHUPOBAHHOCTH
MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY VPOBHIO pPa3BUTHUS
HAayKd W OOIIECTBEHHOW IPAKTHUKH,
OCHOBAaHHOTO Ha JHAJIOTE KYJIBTYp,

CIIOCOOCTBYOLIETO OCO3HaHHIO
CBOET0 MECTa B IIOJUKYJIBTYPHOM
MHpE;

- COBEpILUCHCTBOBAHUE A3BIKOBOH U
YUTATEIHCKON KYJIBTYPBI KaK

- yMeThb IUIAHHPOBaTh W  BBHIIOJHATH
XMMUYECKUH JKCIIEPUMEHT (TpeBpalieHHs
OpraHMYeCKUX BEIIECTB IPH HarpeBaHMHU,
NOJIy4EeHUE ITUJIEHA U U3YUEHUE €ro CBOICTB,
KaueCTBEHHbIE PEakIMH Ha  albIeTHIbI,
Kpaxmall, YKCyCHYIO KHUCIOTY; AECHATypalus
OeNKOB TpH HAarpeBaHWH, IBETHBIE PEAKIINU

OCIKOB;  MPOBOAWUTH  PEAKIUH  HOHHOTO
oOMeHa,  OmpeAeNsaTh  CpPeay  BOJHBIX
pacTBOpOB, KAUECTBEHHBIC pEaKlIMU Ha
cynbdar-, kapOoHaT- ¥ XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHUS; penaTh
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CpelCTBAa B3aWMOJCHCTBUS MEXIY
JIOJIbMH U TIO3HAHUS MUDPA;

- OCO3HAaHHE LIEHHOCTUM Hay4dHOU
JIeSITEIIbHOCTH, TOTOBHOCTH
OCYIIIECTBIIATh MPOCKTHYIO u
HCCIICIOBATEIBCKYI0  JICATCIBHOCTD
WHAWBHIyaJIbHO U B TPYIIIIE;

MP: Osradenue yrusepcaibHbiMu
V4eOHbIMU NO3HABAMETbHBIMU
Oelicmeuamu.:

8) paboma ¢ ungopmayueti:

- BJIAJICTh HABBIKAMH TIOJTYYCHHS
WH(POPMAITUH U3 ICTOYHUKOB Pa3HBIX
THIIOB, CaMOCTOSITETTFHO
OCYIICCTBIISITH ~ TOUCK,  aHaJW3,
CUCTEMATU3ALMI0 U MHTEPIPETALIUIO
WHGOPMAIMN Pa3TNYHBIX BHIIOB H
(hopM npeICTaBICHUS;

- CO3/1aBaTh TEKCTHl B Pa3JIMYHBIX
¢dopMaTax ¢ ydYEeTOM Ha3HAYCHHS
nH(GOpPMAITUHN U TEJIEBO ayUTOPHH,
BBIOMpasi  ONTHMaNbHYIO  (opmy
MIPEJICTABICHHUS U BH3YaIH3alliH;

- OIICHUBATH JIOCTOBEPHOCTb,
JISTUTUMHOCTh ~ WH(pOpMaIMU, ee
COOTBETCTBHE MIPaBOBBIM u
MOPaJIbHO-3TUIECKIM HOPMaM;

- HCIIONIE30BaTh cpelncTBa
WHPOPMAITUOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTUH B
penieHnn KOTHUTHBHBIX,
KOMMYHHKATUBHBIX u
OpraHU3aIMOHHbBIX 3a1a4 c
COOJIFOIEHHUEM TpeOoBaHUI
3PrOHOMUKH, TEXHUKHU
0e30IacHOCTH, TUTHEHBI,
pecypcocOepeXeHuns, TPaBOBBIX U
STHUYECKUX HOPM, HOpM
MHGOPMAITMOHHON O€30MMaCHOCTH;

- BIIQ/IETh HABBIKAMH PACIIO3HABAHUS
Y 3aIUThl HHQOpMAITUH,
WHPOPMAIMOHHOHN 0€30MaCHOCTH
JINYHOCTH;

OKCIIEPUMEHTAIbHBIE  33/]adll  TI0  TeMam
"Mertamnbsl" u "Hemeramisl") B COOTBETCTBUU
C TMpaBWJIaMH TEXHUKH OE30MacHOCTH TIPU
o0OpamieHny ¢ BEIIeCTBAaMH W JIa00paTOPHBIM
000pyIOBaHMEM; MPEACTABIATh PE3YJIbTATHI
XMMHUYECKOTO IKCIIEpUMEHTa B (popMe 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX pEaKUUH U
(dopMynHupoBaTh BBIBOJBI Ha OCHOBE 3THX

pEe3yJIbTaTOB;
- yMeTh  aHaJM3UPOBaTh  XHMHYECKYIO
WHPOPMAITHIO, TIONYyYaeMyl0 W3  Pa3HBIX
HMCTOYHUKOB (cpencts MaccoBOH

nH(pOopMaIum, ceTb IHTepHET U IpyTHe);

- BJIQJICTh OCHOBHBIMH METOJAaMH HAYYHOTO
MO3HAHUS BELIECTB W XWMHUYECKUX SIBICHUI
(HabnroieHue, U3MEPEHUE, DKCICPUMEHT,
MOJICTTPOBaHHE);

- YMCTh NPOBOAUTH pPaCYCTLI IO XUMHNYCCKUM
dbopMysilaM HM  ypaBHEHHSIM  XUMHUYECKUX
peakimii ¢ HCHOJIb30BaHUEM (PHUIMUCCKHX
BCIMYMH, XapaKTePU3YIONIMX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: Macchl, 00bema
(HOpManbHBIE YCIIOBHUSI) Ta30B, KOJIHYECTBA
BCIIIECTBA; UCIIOJIb30BATh CHCTEMHBIC
XUMUYCCKUC 3HAHUA IJIA MPUHATHA pCHleHI/Iﬁ
B KOHKPETHBIX JKU3HECHHBIX CUTyanusx,
CBSI3aHHBIX C BENICCTBAMH U HX MPUMCHCHHUEM

OK 4. D¢ dexTnBHO
B3aMMOJICHCTBOBATh H
paboTaTh B KOJJICKTUBE
U KOMaH/Ie;

JIP- TOTOBHOCTh K CaMOPa3BHUTHIO,
CaMOCTOSTEBHOCTH H
CaMOOTIPEICIICHHIO;

-OBJIaJICHUE  HaBBIKAMH  y4eOHO-
UCCIIEI0BATENbCKOM, NPOEKTHOM U
COIMATLHOM ACSITEIHbHOCTH;

MP: Osradenue yHusepcaibHblMU
KOMMYHUKAMUEHBIMU 0CUCTNEUAMU.
0) coemecmmnas 0esmerbHOCMb:

- IIOHMMaTh W  WCIOJL30BaTh

MIPEUMYILECTBA KOMaHIHOH u
WHIWBUAYaTBbHON paboThl;

- IpPUHUMATh LEJIM COBMECTHOH
JIeATENIbHOCTH, OpPTaHM30BbIBaTh U

- yMeTh IUIAHUPOBAaTh M  BHINOJIHSATDH
XMMUYECKUH JKCIIEpUMEHT (TpeBpalieHHs
OpraHWYECKHUX BEIIECTB NpPH HarpeBaHWH,
MOJTy4YEHHUE STHJIEHA U U3yYEHHUE €r0 CBOWCTB,
KayeCTBEHHbIE pEaKUUH Ha  albACTHIbI,
KpaxmaJl, YKCyCHYIO KHCIOTY; ACHaTypaIus
OeNKOB TpH HarpeBaHWH, IBETHBIE PEAKIINU

0enKkoB;  MPOBOOUTH  PEAKUUH  HOHHOTO
oOMeHa,  OmpeAensiTh  Cpeay  BOJTHBIX
pacTBOpPOB, Ka4YCCTBCHHBIC peakunmn Ha
cynbdar-, kKapOoHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHUS; pemarpb
IKCIIEPUMEHTAIbHBIC  33a7a4d 110  TeMaM

"Metamnbsl" u "Hemeraminl") B COOTBETCTBUU
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KOOPAMHHUPOBATh JEHCTBHA 10 €€
JMIOCTHXKCHHUIO:  COCTaBIIATh  IUIAH
JICUCTBUM, paclpeaensTh poiau C
y4eTOM MHEHHHA Y9aCTHUKOB
0o0Cy)JaTh pe3yJIbTaThl COBMECTHOM
paboTsl;

- KOOPAWHUPOBAaTH W BHITIOIHSITH
paboTy B YCIOBUSAX PpeajbHOTO,
BUPTYAJIBHOTO ¥ KOMOMHHUPOBAHHOTO
B3aMOICHUCTBHS,

- OCYIIECTBIISITH MTO3UTHBHOE
CTpaTernyecKkoe MOBE/ICHUC B
Pa3IMYHBIX CHUTYalUAX, IPOSBISATH
TBOPYECTBO M BOOOpa)keHHE, OBITH
WHUIMATUBHBIM

MP: Osnadenue yHusepcaibHbIMu
pe2yAAMUBHbIMU OetCIMEUAMU:

2) npunsmue cebsi u Opyaux aroetl:

- MPUHUMATh MOTHBBI U apTyMEHTHI
Ipyrux JIIoAed 1pu  aHajause
PE3yNbTaTOB JESITETFHOCTH;

- MpU3HaBaTh CBOE IPABO U IPaBO
JIPYTHX JIFOJIeH Ha OIHNOKY;

- pa3BUBaTh CIIOCOOHOCTH IMTOHUMATH
MUD C TO3UIIMH APYTOro YeIOBEKa

C TMpaBWJIaMH TEXHUKH OE30MacHOCTH TIPU
oOpallleHuU ¢ BeUIeCTBAaMH U JIADOpaTOPHBIM
obopynoBaHUeM; TPEACTABIATh PE3YIbTATHI
XUMHYECKOTO SKCIIEPHMEHTa B (JOpME 3aIncu
YpaBHEHUN COOTBETCTBYIOIIUX pEAKIUA U
(OopMyJIMpPOBaTh BBIBOJBI HA OCHOBE 3TUX
PE3yIIbTaTOB

OK 07. ConeiicTBOBaThH
COXPaHCHHIO
OKpYKarolei cpepl,
peCypCcOCOepeIKEHUIO,
MPUMEHSITh 3HAHUS 00
W3MEHEHUH KITUMaTa,
TIPUHITATIBI
OEpEKITUBOTO
MIPOU3BO/ICTBA,

3¢ (eKTUBHO
JEelCTBOBATh B
Ype3BbIUaHBIX
CUTYAIIUSX;

JIP 6 obracmu sxonocuteckozo
BOCNUMAHUA.

-c(hOPMHUPOBAHHOCTH 3KOJIOTHUECKON
KyJAbTypbl, TIOHUMaHUE  BIUSHUI
COLIMAIIbHO-3KOHOMHYECKHX
MIPOLIECCOB HA COCTOSTHHE NPUPOIHOM
W COLMAJIbHOM Cpebl, OCO3HAHHE
TJI00AILHOTO XapakTepa
9KOJIOTHYECKHX MPo0Iiem;

- IUIAHHPOBAaHHE W OCYIIECTBICHHUE
JICUCTBUI B OKpY>Kalollled cpene Ha
OCHOBE 3HaHMs LENeH yCTOMYMBOTO
pa3BUTHS YEIOBEUYECTBA;

AKTUBHOE  HENpUATHE  JEHCTBUH,
INPUHOCSIINAX BPEN  OKPYXKAarOLIEH
cpene;

- yMEHHe MIPOTHO3UPOBATH
HEONaronpuATHBIE  HKOJIOTUYECKHE
MOCIIEACTBHSA MPEIITPUHUMAEMBIX
JIEHCTBUM, IPEOTBPAILATh UX;

- pacmIMpeHHe OTbITa IEATEIbHOCTH
9KOJIOTHYECKON HANPaBIECHHOCTH;

- OBJaJeHHE HaBBIKAMU Yy4eOHO-
HCCIIEN0BATENbCKOM, NPOEKTHOH U
COLMAJIBHON JESITEIbBHOCTH

- chopMUpPOBaTh MIPEICTABIICHUS: 0
XUMHYCCKOHN COCTaBJIAIOIICH
€CTEeCTBEHHOHAYYHON KapTHHBI MHpa, POIH
XUMHUHU B IIO3HAHUH HBJ’IGHI/Iﬁ HpI/IpO)Z[I)I, B
(OpPMUPOBAaHWUU MBIIUIEHUS U  KYJIBTYPHI
JUYHOCTH, €€ (YHKIIMOHAILHOW IPaMOTHOCTH,
HEOOXOJUMOMN JUIsl PEIICHHUS] MPaKTHUECKUX

3a0a4 M DKOJOrMYeCcKH 0OOCHOBAHHOI'O
OTHOIICHHUS K CBOEMY 3/IOPOBBIO U IIPUPOTHOMN
cperne;

- yMeThb CcOONIOJaTh IMpaBUIIa HKOJIOTHUYECKH
1eJIeco00pa3Horo  MOBEAEHUSI B OBITY H
TPYJOBOM NIEATEIBHOCTH B LIETSAX COXPaHEHUS
CBOErO 3/I0POBbsSl U OKPYXKAKOLIEH NPUPOIHON
Cpenbl; YUYUTBIBATH ONACHOCTb BO3JEUCTBUS
Ha  OJKUBBIE  OPIraHHU3MBl  OIPEIEICHHBIX
BELIECTB, IIOHMMAs CMBICH  IIOKa3aTems
MpeJeIbHON JOMYCTUMON KOHIEHTPallUU




JInuHOCTHBIE pe3yabTaThl M3 padoyell NPOrpaMMbl BOCIIUTAHNS 110 CHENHAJIBLHOCTH:

JIP 4. IlposBistoniuii U JEMOHCTPUPYIOIIUN YBaXKEHHE K JIIOJSM TPYJa, OCO3HAIOIIMM LIEHHOCTh
coOctBeHHoro Tpyna. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM Cpelae JUYHOCTHO U
po(hecCHOHANBHOTO KOHCTPYKTUBHOIO «IIU(POBOTO CIIEa».

JIP 5. [IeMOHCTpUpYIOIIMN IPUBEPKEHHOCTh K POAHOW KYJIbTYype, MCTOPUYECKOW ITaMATH Ha
ocHOBe Jt00BU K PoauHe, pomHOMy Hapony, Manoil poauHE, MPUHATHIO TPATULHMOHHBIX IIEHHOCTEH
MHOT'OHalIMOHAJIBLHOTO Hapoaa Poccuu.

JIP 7. Oco3Haromuii MPpUOPUTETHYIO [IEHHOCTh JIMYHOCTH YEJIOBEKA; YBAXKAIOIIUH COOCTBEHHYIO H
qy»YI0 YHUKAIbHOCTh B PA3JIMYHBIX CUTYaIUsIX, BO BCeX (hOpMax M BHIIAX JIEATEIHHOCTH.

JIP 9. Coburotaronuii ¥ mporaralJupyoIdid MpaBuiia 3I0POBOTO B 0€30IacHOro 00pasa KU3HH,
CIOpTa; MpenyNpexAalImuid JTuO0 MPEeoJONEBAIONIMN  3aBUCUMOCTH OT  alKorojis, Talaka,
MICUXOAKTUBHBIX BELIECTB, a3apTHHIX UTrp U T.A. COXpaHAIOMIMI NCUXOJOTUYECKYI0 YCTOMYUBOCThH B
CUTYaTHUBHO CJIOHBIX WM CTPEMUTEILHO MEHSIOIIUXCS CUTYyaIUsX.

JIP 10. 3aboTsmuiics o 3aIUTe OKPY>KAIOIICH cpeibl, COOCTBEHHOHN U 4yXOi 0€30MacHOCTH, B TOM

qucie nudpoBoi.



2. CTPYKTYPA U COJAEP)KAHUE YYEBHOU JUCIHUILIMHBI/IIPEIMETA

2.1. O6bemM yueOHOH TUCHHMIIMHBI/TIPeIMeTa U BUIbI Y4eOHOH padoThI

Bup yueOHoii padoTbl

0O0BeM B yacax

Bcero 72

Bo é3aumodeiicmeuu c npenooasamesnem 69

B TOM 4YHCJIe:

Bcero yueOHBIX 3aHATUN 69
TEOpETHYECKOe 00yUueHne 35
NPaKTUYECKHUE U TAOOPAaTOPHBIE 3aHITHS 32 (22/10)

Koncynpranuu 3

[IpomMesxyTOuHast aTTeCTalus 6 popme

ougppepenyuposarnnoeo 3auema 2
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2.2. TemaTnyeckuii IJIaH U coJep:kaHue yuyeOHoii tucuunauabl/mpeamera OY/1.12 Xumus

dopmupyembie
HaunmeHnoBanue C 5 5 Oo0bem JIMYHOCTHbIe | PopMupyemMble
pA3eIoB 1 TeM ojiep:KaHue Y4eOHOro MaTepuaia u popMbl OPraHU3aALUHU JeATeILHOCTH 00y YA IHXCSI qACOB pe3yAbTATHE KOMIETeHIIHH
PIIB
1 2 3 4 5

OcHOBHOE coJep:KaHne 63
Paznen 1. OCHOBBI CTPOCHHUS BelIECTBA 6
Tema 1.1. OcHoBHOe coJepkaHue 4 JIP 4 OK 01
Ctpoenue atomoB | Teoperuueckoe o0y4eHue 2
XUMAHCCKAX CoBpemeHHass Mojenb CTpoeHHs aroma. CHMBOJHYCCKHH S3BIK XHMHH. XHMHYCCKHIA
SJICMCHTOB U 3JIEMEHT. DJIEKTPOHHAS KOHUrypamus aroma. Kiaccupukaims XMMHYECKHX DIIEMEHTOB (s-,
npupoma p-, d-seMenTsI). BaeHTHBIE DJIEKTPOHEL. BaleHTHOCTE. DIEKTPOHHAS IPUPOJA XUMHUYECKOM 2
XUMUHCCKON CBSI3U. DJIEKTPOOTPHUIIATENLHOCTb. BUIBI XUMHYECKOW CBA3M (KOBAJ€HTHAs, WOHHAS,
CBA3H METaJJIMYECKas, BOJOPO/IHAS) M CIIOCOOBI €¢ 00pa3oBaHMUs

IIpakTH4eckue 3aHATHS 2

Peurenue 3aaduil Ha MCIIOJIL30BaHME XMMHMYECKONH CUMBOJIMKM M HAa3BaHUU COEJUHEHHUH 110

HOMEHKJIATYPE MEXKIYHAPOJHOTO COK3a TEOPETHMYECKOW M MNPUKIAJAHON XHMUHM U

TPUBHAIBHBIX HAa3BaHHWU IS COCTABICHUS XUMHUYECKMX (OPMYJI JBYXATOMHBIX COEIMHEHMI

(OKCcUI0B, Cyab(pUIOB, TUAPHUIOB U T.II.) ¥ APYTUX HEOPraHUUYECKUX COEAMHEHUN OTAENbHBIX 2

KJIACCOB.

[IpakTuyecKre 3aJaHds HAa YCTAHOBJEHHME CBA3UM MEXKIY CTPOECHHEM aTOMOB XHMHYECKHX

3JEMEHTOB W MEPHOJUYECKAM HM3MEHEHHEM CBOMCTB XHMHYECKMX OJJEMEHTOB W HX

COEJIMHEHUI B COOTBETCTBUU C MOJ0KEeHUEM [lepro1nuecKkoi CHCTEMBI.
Tema 1.2. OcHoBHOE coepKaHue 2 JP 4,5 OK 01
Ilepnonnuecknii | [IpakTHyecKue 3aHATHS 2 OK 02
3aKOH H TaOmIuIa [Meproanyeckas cucreMa XUMU4Ieckux snemenToB J[. M. MenneneeBa. ®u3ndeckuii CMBICIT
JA.1. Menneneesa [Tepuoauueckoro 3axkona J[.M. Meneneea. 3akOHOMEPHOCTU U3MEHEHHS CBOMCTB

XHMHYECKUX JIEMEHTOB, 00pa3yeMbIX UMM IPOCTHIX U CJIOKHBIX BELIECTB B COOTBETCTBHH C 5

TOJIOKEHUEM XMMHUYECKOTO dIeMeHTa B [lepuoandeckoit cucreMe. MEPOBO33pEHYECKOE U

HayuyHoe 3HaueHue [lepuoanueckoro 3akona [[.1. Menneneena. [Ipornossl JI.11. Menaeneena.

OTKpPHITHE HOBBIX XUMHYECKHUX DJIEMEHTOB.
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Petienne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN HA XapaKTepU3aIUIo
XAMHUYECKHX 3JIEMEHTOB «MeTaminyeckre / HeMeTaNINUeCKUE CBOMCTBA,
3JICKTpOOTpI/IHaTeJIBHOCTL XUMHUYCCKUX DJICMCHTOB B COOTBECTCTBUHU C UX BHGKTPOHHBIM
CTPOCHHUEM H IOJI0KEHHUEM B IMEPUOANIECCKON CHCTEME XUMHUECKHUX demMeHToB 1. 1.
MenneneeBa»

Pa3znen 2. Xumuueckue peakuumn 10
Tema 2.1. Tunel OCHOBHOe co/iep;KaHue 4 JIP 4 OK 01
XUMHUYECKHUX Teopernyeckoe oGydyenue 2
peaxuuii Knaccudukanust 1 TUITBI XUMHUYECKUX PEAKIUi C y4aCTHEM HEOPTaHUYECKHUX BEIIECTB.
CocraBieHne ypaBHEHUH peakiuii COeTUHEHNs, Pa3I0KECHNUs, 3aMEIICHHsI, OOMEHa, B T.4.
peakLuii rOpeHHsl, OKHCIIEHUSI-BOCCTAHOBIICHHUS.
YpaBHeHUs OKUCIIEHHSI-BOCCTaHOBIICHUsI. CTeneHb oKuciaeHus. OKUCIUTENb U 2
BOCCTaHOBUTEIb. COCTaBICHUE U YPABHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
METOJIOM 3JIEKTPOHHOr0 Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIIMH B IPUPOJE,
MIPOU3BOJCTBEHHBIX MPOLIECCAX U KUZHEIEATEIbHOCTH OPraHU3MOB
IIpakTH4yeckue 3aHATHS 2
KonuuecTBeHHble OTHOIIEHHS B XUMHH. OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBI B XMUMHH U
pacueTsl 10 YpaBHEHHUSAM XHMUYECKUX peakuuid. MoJyib Kak €JuHHIA KOJIMYECTBA BELIECTBA.
MonspHas Mmacca. 3aKOHBl COXpaHEHHsI MacChl M JHEpruu. 3akoH ABoraapo. MosipHBbIH 5
o0beM ra3oB. OTHOcHUTeNbHAs IUIOTHOCTh Ta30B. PacueTbl MO ypaBHEHUSM XUMHYECKUX
peakuuii ¢ HCHOJB30BaHHWEM Macchl, oO0bemMa (HOpMaibHBIE YCJIOBHS) Ta30oB, KOJIWYECTBA
BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
OIEKTPOTUTHYECKA| TeopeTnueckoe 0GyeHne 2 OK 04
s JUCcoLuanus u =
4 oBMel Teopus snexkrponuTnyeckor nucconuannn. VMOHbI. DIEKTPOINUTHI, HEAJIEKTPOIUTHL. Peakiun
HOHHBIT O uoHHOro oOMeHa. CocTaBlieHHE peakluii HOHHOTO OOMEHa IyTeM COCTABJICHHUS UX TOJIHBIX U 2
COKpAIIEHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakinu. 3aJaHHsI HAa COCTaBJICHUE
VOHHBIX peaKuil 1P 10
JlabopaTopHble 3aHATHS 2
JlaboparopHas padoTa “TuUNbl XUMHUYECKUX pPEAKIINMA™ .
HccnenoBanue TUMOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00pa3yIOIMXCs BEIIECTB) U 2
MIPU3HAKOB XUMHUYECKUX peakiuii. [[poBenenne peakiuii HOHHOTO 0OMEHa, OnpeiesieHre
CpeJibl BOAHBIX PACTBOPOB. 3aAaHUsI HA COCTABIECHUE HOHHBIX PEAKIIMN
Konmponvnasn Cmpoenue sewyecmea u xumuiecKue peaxkyuu 2
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paooma 1

Pazpgea 3.

CTpoeHue M CBOMCTBA HEOPraHUYECKUX BelleCTB

16

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa u
CTPOCHHE
HEOPraHUYECKHUX
BEIIIECTB

OCHOBHOe co/iep;KaHue

Teopernyeckoe o0yueHue

[Tpeamer Heoprannueckoir xumuu. Knaccudukanus Heoprannyeckux Bemects. [Ipocteie u
CJI0’KHBIE BelecTBa. OCHOBHBIE KIIACChI CJIOMKHBIX BEIIECTB (OKCUABI, TMIPOKCUIBI, KUCIOTHI,
conmn). B3auMocBsI3b HEOPraHUUYECKUX BEILECTB. ATpEraTHble COCTOSIHUS BELIECTBA.
Kpucrannnueckue u amopdHble BelecTBa. THUITbI KPUCTAUIMYECKUX PEILIETOK (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAsA, METAJUIMYECKasi). 3aBUCUMOCTb (PU3NYECKUX CBOICTB BEILIECTBA OT
TUIIA KPUCTAJUIMYECKOM PEIIETKH. 3aBUCUMOCTh XMMHUYECKOM aKTUBHOCTH BEIIECTB OT BUJIA
XUMHUYECKOHN CBSI3M U TUIA KpUCTANIMYeCKOU pemeTku. [IpuunHpl MHOrooOpas3us BElecTB

HpaKaneCRue 3aHATHSA

Homenknarypa HeopraHMuecKHx BEIIECTB: Ha3BaHUE BELLECTBA UCXO/S U3 UX XUMUYECKOU
(bopMyJIbI MM COCTABICHHE XUMUYECKOH (POPMYJIbI HCXO/S U3 HA3BaHUS BELECTBA IO
mexaynapoanoi (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.

Pemienne mnpakTHYecKMX 3alaHUi MO KJIacCU(pHUKAIMM, HOMEHKIAType M XUMHYECKHM
dbopMysilaM HEOPraHMYECKUX BEIIECTB Pa3jIMUYHbIX KJIAcCOB (yrapHbIi ra3, YIVIEKHCIBIM ras,
aMMMaK, raiieHas HM3BECTb, HEralleHas H3BECTb, MHUThEBAs COJa M JIPyrux): Ha3bIBaTh U
COCTaBJIATH (GOPMYJIbI XUMUYECKHX BELIECTB, ONPEENIATh MPUHAIEKHOCTD K Kiaccy.
Hcrounnku xuMudeckoil nHpopmaiuu (cpeicTB MmaccoBoit HH(GopmMaruu, cetb IHTepHeT u
apyrue). Iouck nopmanny no Ha3BaHUSM, HIEHTH(HUKATOpaM, CTPYKTYPHBIM hopMmyiam

JIP 4,9, 10

OK 01
OK 02

Tema 3.2. dusnko-
XAMHAYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BCIIECTB

OcHoBHOE coaepKaHue

Teopernyeckoe o0yueHue

Mertamisl. O6H_[I/Ie (I)I/IBI/ILIGCKI/IC U XUMHYECKHE CBOICTBa MeTaiuioB. CrocoObl TMOJIYyUCHUS.
3HaueHNE META/UIOB M HEMETAlLIOB B npupoac #u XU3HCACATCIBHOCTU UYCJIOBEKA U
OpTraHHUu3MOB. KOppO3I/I${ MCTAJIJIOB: BUABI KOPPO3UU, CITIOCOOBI 3alUTHI MCTAJJIOB OT KOPPO3UHU

Hewmerannel. O6mue $usznyeckre 1 XMMUYECKHUE CBOMCTBAa HEMETAUIOB. TUIIHYHbIE CBONWCTBA
HemetayuioB [V— VII rpynn. Knaccudukanus m HOMEHKIaTypa COEAMHEHUNH HEMETaJUIOB.
KpyroBopoTbl OHOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB (OKCHIOB,
TUAPOKCHUIOB, KHCIIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX
BEIIECTB, BOJOPOAHBIX COCTMHEHHM, BHICIITUX OKCHJIOB U THAPOKCHJIOB

IIpakTHYecKkHe 3aHATHA

JIP 4,9, 10

OK 01
OK 02
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CocraBneHne ypaBHEHHUH XMMHMUYECKMX pEaKIMM C ydacTUEM TPOCTBIX M  CIOXKHBIX
HEOPraHWYECKUX BELIECTB: METAUIOB U HEMETAIOB; OKCHIOB METAJUIOB, HEMETAJLUIOB U
aM(OTEPHBIX AJIEMEHTOB; HEOPTAHUUYECKUX KUCIIOT, OCHOBAaHUH M aM()OTEPHBIX THAPOKCHIIOB;

HEOPraHMYECKUX COJICH, XapaKTepU3yIOIINX UX CBOICTBA. 2
Pemenne mnpakTHKO-OpMEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHMM Ha CBOMCTBa, COCTaB,
noJjilyueHue U 0e30MacHOe MCIOIb30BaHUE BAXKHEHIINX HEOPTraHMYECKUX BELIECTB B OBITY U
IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA
Tema 3.3. OCHOBHOe co/Iep:KaHue 2 OK 01
Wnentuduxanus | JlaGopaTopHbie 3aHATHS 2 OK 02
HCOPTaHMICCKUX | TTaGoparopHas pabora «neHTuduKanus HeOPraHuIeCKUX BELIECTBY. OK 04
BCHICCTB Pelienne SKCIEPUMEHTAIBHBIX 33[a4 110 XUMHYECKMM CBOMCTBAM METAJJIOB U HEMETAILIOB,
10 PaCcO3HABAHMIO U MOJIYYCHUIO COSTMHEHUN METAJIOB U HEMETAJLIOB. 9 JIP 10
WnenTudukanysi HEOPraHWYECKHX BEIIECTB C HCIOIB30BAaHUEM HX (DU3UKO-XUMUYECKUX
CBOICTB, XapaKTEepPHBIX KauyeCTBEHHBIX peakiuii. KauecTBeHHbIE peakuuu Ha cyibdar-,
KapOOHAT- U XJIOPUI-AaHHOHBI, HA KATHOH aMMOHHS
Konmponvnasn .
Ceoticmea HeopeanuuecKux seuwecmas 2
aboma 2
Pa3nen 4. CTpoeHue U CBOIICTBAa OPraHNYEeCKUX BelIeCTB 24
Tema 4.1. OcHOBHOe coJep:KaHue 4 OK 01
Knaccupukanus, | Teopernyeckoe oGydeHue 2
CTpOCHHUE 1 IlosiBneHne u pa3BUTHE OPTaHUYECKOW XUMUU KaK Hayku. [Ipenmer opraHnyeckon XumMuu.
HOMCHKJIATypa MecTo 1 3HaYeHUE OPraHUYECKOM XUMHUU B CUCTEME €CTECTBEHHBIX HayK.
OpraHn4eCcKux XUMHUYECKOE CTPOCHHE KaK MOPANOK COCIMHEHUS aTOMOB B MOJIEKYJIE COIJIaCHO MX
BCILIECTB BAJICHTHOCTH. (OCHOBHBIE TOJIOXKEHUSI TEOPUM XHUMHUYECKOTO CTPOEHUS OPraHUuYeCKHX
coequHennit A.M. BytiepoBa. YTiiepoaHbIi CKEIET OPraHMYeCKON MOJIEKYJIbl. 3aBUCUMOCTh
CBOMCTB BEILIECTB OT XMMHUYECKOI'O CTPOEHUS MOJIEKYJI. MI30Mepust u n30MepHl. 2
[Tonsitue o ¢pyHkoHanbHOU rpymnme. Pagukan. [lpuHnunel knaccupukanuu opraHUYeCKUX JIP 4,5,9,10
coeMHeHUN. MexayHapoaHas HOMEHKJIATypa W NPHUHIMIIBI HOMEHKJIATYpbl OpPraHUYeCKHX
coenmuaeHuil. [loHsTHE 00 a30TCOAEPKAMUX COCMUHEHHIX, OWOJIOTMYECKH aKTHBHBIX
BelecTBax (yriaeBojax, JKHUpaX, OenkaXx H Jp.), BBICOKOMOJEKYISPHBIX COCTUHEHUSIX
(MOHOMeEp, MOJUMEpP, CTPYKTYPHOE 3BEHO)
IIpakTH4eckue 3aHATHSA 2
Homenknatypa  OopraHM4ecKMX  COCIMHEHHM  OTIOENbHBIX  KJIACCOB  (HACBHIIICHHBIE,
HEHACBHIIIEHHbIE U apOMaTUYeCKHE€ YIJIEBOAOPOJbI, CIUPTHI, (PEHONbI, albJAETHAbI, KETOHBI, 2

KapOOHOBBIE KHCIOTHI U Jp.) CoCcTaBiIeHUE MOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (OpMYI
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OpPraHUYECKUX BEILECTB OTAEIBHBIX KJIACCOB, UCIIOJIb3Ys UX HAa3BaHUs 110 CUCTEMATUYECKOU U
TPUBHAJIBHON HOMEHKJIAType (STWIIEH, aleTWIeH, TIIuLIepuH, (eHon, QopMaIbaerun,
YKCYCHasi KHCJOTa, IHMUUH). Pacdyersl mpocreiimeld (GopMylibl OpraHHYECKOW MOJIEKYIIHI,
UCXOJ1s U3 BJIEMEHTHOI0 cocTaBa (B %)

Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COCTMHEHHH_

OcHoBHOe coJepKaHue

12

TeopeTI/meCKoe oﬁyqe}me

OU3NKO-XMMUYECKME  CBOMCTBA  OPraHMYECKMX  COEIUHEHUH  OTAEIbHBIX  KJIACCOB
(ocobeHHOCTH KITacCU(HUKAIMM M HOMEHKJIATyphl BHYTPH KJIacca; TOMOJOTHMYECKHH psii |
obmas Qopmyna; u3oMepus; (QHU3NYECKUE CBOWCTBA; XMUMMYECKHE CBONCTBA; CHOCOOBI
NOJIyYEHUs):

— TpeAesbHbIE YIIIEBOJOPObl (aJlkaHbl M IMKJIOAJIKaHbl). ['opeHMe MeTaHa Kak OJMH M3
OCHOBHBIX MCTOYHHMKOB TE€IUIa B HPOMBIIUIEHHOCTH U ObITy. CBOICTBa HNPHPOAHBIX
YIJIEBOJOPOIOB, HAX0KICHHUE B IPUPOJE U IPUMEHEHUE aJIKaHOB;

— HenpeJenbHble (AJIKEHbI, AIKUHBI U aJIKaJUeHbl) U apOMaTHUYECKHUE yIiieBoAopoasl. ['opeHue
aleTUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHU ISl CBAPKU U PE3KH METAJLIIOB

— KHUCJIOPOZCOAEPIKaIlNe COeMHEHUsI (CIIUPThl M (EeHObl, KapOOHOBBIE KHCIOTHI U 3(QUPHI,
albJeruIbl U KETOHBI, JKUPBI, yriieBoibl). I[lpakTuyeckoe NpUMEHEHUE >STUJICHTIIMKOJIS,
rnunepuHa, (enona. [Ipumenenue dopmanbaeruaa, areranbleruja, YKCYCHOW KHCIOTHI.
Mpbl1a Kak coJId BBICIIMX KapOOHOBBIX KHCJI0T. Moolire CBOMCTBAa Mblila

— a30TcojeprKallie COeAUHEHHs (aMHHBI U aMUHOKUCIIOTHI, Oenkn). BeicokoMouekynspHbie
coeIMHEHUs (CUHTETUYECKUE U OMOJIOrM4YeCKH-aKTUBHBIE). MOHOMEp, OJIMMEp, CTPYKTYPHOE
3BeHO. [lonmuMepu3anys dTUIIEHa KaK OCHOBHOE HAIIPaBJICHUE €TI0 UCIIOJIb30BAHUA.
I'eHeTr4eCKas CBA3b MEXY KJIACCAMM OPTAaHMYECKUX COCIUHEHUN

IIpakTH4eckne 3aHATHA

CBolicTBa OpraHMYECKUX COECAMHEHHMM OTAEIbHBIX KJIAcCOB (TpUBHAJIbHAS M MEKIYHAapOIHAs
HOMEHKJIaTypa, XMMHMUYECKHE CBOICTBa, CIOCOOBI MOJY4YEeHHs): TpeAesbHble (alKaHbl U
LMKJIOAJIKAHbl), HENpeAeNabHble (QIKEHbI, AJIKWHBl M aJKagueHbl) W apoOMaTHUYECKHe
YTIEBOOPOAbI, CIUPTHI U (EHOIBI, KApOOHOBBIE KUCIOTHI U 3PUPHI, ANbJIETUIbI U KETOHBI,
aMUHBl M aMHUHOKHCJIOTBI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHus Ha COCTaBIICHUE
YPAaBHEHUN XUMUYECKHX DPEAKLIUN C y4aCTHEM OPraHMYECKUX BEIIECTB HAa OCHOBAHMM MX
COCTaBa U CTPOEHUs

CocraBneHue cxeM peakuuid (B TOM 4HCIEe MO MPEIIOKEHHBIM IIETOYKaM IMPEeBPALICHHI),
XapaKTEepU3yIOUIMX XUMHUYECKUE CBOWCTBA OPraHMYECKUX COEAMHEHUN OTHENIBHBIX KJIACCOB,
Croco0bl MX MOJYYEHHMs U Ha3BaHME OPraHWYECKMX COCAMHEHHH IO TPUBHMAIBHON WM
MEKJIYHAPOAHON CUCTEMATHYECKOW HOMEHKIIATYPE.

JIP 4,5,9,10

OK 01
OK 02
OK 04

15



Peuienne npakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HA CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTACIBHBIX KJIaCCOB

JlabopaTopnasi paGora

JlabopaTtopHast pabota “IIpeBpalieHus OpraHuuecKrX BEIIECTB MPU HArpEeBaHUU".
[Tony4yeHne STHIICHA W U3YyYEHHE €ro CBOMCTB. MOAETMPOBAHHME MOJEKYJI U XUMHYECKUX
IpeBpalleHU Ha IPUMEPE dTaHa, STUICHA, alleTHIICHA U JIP.

Tema 4.3. OcHOBHOe coiep:KkaHue OK 01
Wnentudukanust | Teopernueckoe 00yuenue OK 02
OPTatHeCciiX buooprannueckne coemunenus. I[Ilpumenenue u  OuWoOJOTHYECKass pOJIb  YIJIEBOJIOB. OK 04
BCIIECTB, HX OxucneHue yrieBoJOB — HMCTOYHUK DHEPIHH >KUBBIX OpraHu3MoB. OOIacTH MPUMEHEHUS
SHATCHHC 1 AMHUHOKHCIIOT. HpeBpaHICHI/ISI 0€eJIKOB MUKW B OpraHu3Mme. buonornueckne Ci)yHKIII/II/I 6CJ'IKOB.
ngMeHEHHeB buonornueckue QyHkuuu >KUpoB. Ponab opraHuueckoil XMMHHM B pPELIEHUU MpodsieM
bITOBOM 1 ., | muImEeBoit 6e3o0nacHOCTH
MIPOU3BOJICTBEHHOMN = o
eATENLHOCTH Ponp opranuueckoil XMMHU B PEIICHHH MPOOJIEM SHEPreTHUEeCKOM Oe30MmacHOCTH, B
qelIOBeKa pa3BUTUM MEAMIIMHBI, CO3[JaHUM HOBBIX MaTEPHUaIOB, HOBBIX HCTOYHUKOB JHEPIHH
(anmpTEepHATUBHbIE MCTOYHUKHM 3Hepruu). OnacHOCTb BO3JIEHCTBUS Ha JKHUBBIE OPTraHU3MBbI
OpraHMYECKHUX BELIECTB OTHEJIbHBIX KJaccoB (YIJIEBOAOPOIbL, CHHUPTHI, (HEHOJIBI,
XJIOPOpPraHUYecKrue MPOU3BOJHBIC, aJbJACTUABl U JIp.), CMBICI T[OKa3aTels MpeaenbHO JIP 4,5,7,9,10
I[OHYCTI/IMOI\/’I KOHICHTpAanun
JlabopaTopHbIe 3aHATHS
JlaboparopHas paboTa: “UnenTudukanys opraHHuYECKUX COSAMHEHUI OT/ICTbHBIX KJIacCOB”™
Nnentuduxanus opraHMueckux COCIUHEHUN OTICNBbHBIX KJIACCOB (HAa MpUMEpE ajbICTHUJIOB,
Kpaxmamna, YKCyCHOW KHUCJIOTHI, OENKOB U T.N.) C HCIOJIb30BaHUEM HUX (DU3HKO-XUMUYECKUX
CBOMCTB M XapaKTEPHBIX KA4YECTBEHHBIX peakiuid. [leHaTypamnmsi Oenka MpWU HArpeBaHUU.
[[BeTHBIe peaknuu OenKkoB. BO3HHKHOBEHHE AHATUTHYECKOTO CHUTHAJIA C TOYKU 3PEHUA
XUMHYECKUX TIPOLECCOB MPH MNPOTEKAaHMM KAYECTBEHHOM pEaKIUH, IO3BOJSOIIEH
UACHTU()UIIMPOBATH MPEATOKEHHBIE OPTAaHNYECKHUE BEIIECTBA
Konumponsnasn Cm .
a6oma 3 IPYKIMYpa U C80UCMBA OP2AHUYECKUX euyecms
Pasien 5. Kunernyeckue W TepMOJUHAMHUYECKHE 3aKOHOMEPHOCTH TMPOTEKAHUS XHUMHYECKHX P 10

peaxumi-
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CxopocTb
XUMHYECKUX
peaKuui.
XuMHYECKOE
paBHOBeECHE

OcHoBHOe cogepkaHue

TeopeTI/meCKoe oﬁyqe}me

CKOpOCTb pEakLuu, €€ 3aBUCUMOCTh OT PA3JIUYHBIX (DAKTOPOB: MPUPOIBI pEarupyroux
BCIICCTB, KOHLOCHTPALUN PCarupyromux BCIICCTB, TCMIICPATYPbI U IJIOIIAAN peaKHI/IOHHOf/'I
noBepxHocTU. TeruoBble >PQPEKTbl XUMHUYECKHUX peakiuid. DK30- U 3HIOTEPMUYECKHUE,
peaKIuu.

OO6paruMocTh peakuuid. XHMMHUYECKOE PpaBHOBECME M €ro CMELIeHHE M0Jl JAEHCTBUEM
pasTUYHBIX (PAKTOPOB (KOHIICHTpAIHMsI PEarcHTOB WM TPOAYKTOB PEaKIUH, JaBIICHUE,
TeMmIeparypa) Ajs CO3JaHHs ONTHMAJIbHBIX YCIOBHH MPOTEKAHHsI XUMHUYECKUX IPOLECCOB.
ITpunnun Jle Hlatense

OK 01
OK 02

HpaKaneCRue 3aHATHSA

Pemenne mnpakTHKO-OPUEHTHUPOBAHHBIX 3aJlaHMM Ha aHamu3 (AaKTOpOB, BIMSIOMUX Ha
U3MEHEHUE CKOPOCTH XUMHYECKOM peakuuH, B T.4. C TMO3UIUA  DKOJOTMYECKH
11eJ1ecO00pa3HOro MOBEIEHUS B ObITY U TPYAOBOW JEATENILHOCTH B LIESX COXPAHEHUSI CBOETO
310pOBBS U OKPYIKAIOIIEW MPUPOTHON CPEJIBI.

Pelenne npakTUKO-OpUEHTUPOBAHHBIX 3aaHUN Ha npuMeHeHue npunuuna Jle-Illarense nms
HAXO0X/IEHUs HaIlpaBJICHUsl CMEIICHNs paBHOBECHSI XMMUUYECKOM peakliMy U aHaiu3 (pakTopoB,
BIIMSIOIIMX HA CMELICHUE XUMUYECKOI0 PaBHOBECHS

JIP 10

OK 01
OK 02

Pa3znea 6.

PacrTBOpsI

Tema 6.1.
Ilonsarue o
pacTBopax

OcHoBHOe coaep:xaHue

Teoperuyeckoe o0yueHue

PactBopenue kak ¢usnko-xumuueckuid mpormecc. PactBopsl. CrocoObl NpPUTOTOBIECHUS
pactBopoB. PacTBopuMocTb. MaccoBasi 10511 pacTBOpeHHOro BeniecTBa. CMBICH MOKa3aTels
MpeebHO JTOMYCTUMOM KOHIIEHTpPAIlMM U €ro HCIOJIb30BaHME B OIICHKE SKOJIOIMYECKOMN
0€30MaCHOCTH.

[TpaBuiia 3KOJOTUYECKHU 11€1€CO00Pa3HOro MOBEIEHUSI B ObITY M TPYJIOBOW AESITEILHOCTU B
LEISIX COXPAaHEHUs CBOEr0 3J0pPOBbS M OKpYXarolled IPHUPOIHOM Cpelpl; OMacHOCTh
BO3/ICICTBHS HA KUBBIE OPTaHU3MBbI OIIPEIEIICHHBIX BELIECTB.

Pemenne npakTUKO-OPHUEHTHPOBAHHBIX PACUETHBIX 33JaHUIl HA PAacTBOPHI, MCIOJIb3YEMbIE B

JIP 7,9,10

OK 01
OK 02
OK 07
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OBITOBOI W TIPOU3BOJICTBEHHOM JEATETLHOCTH Y€TIOBEKA

Tema 6.2.
Uccnenosanue
CBOMCTB PacTBOPOB

OcHOBHOe coiep:KkaHue

JlabopaTopHble 3aHATHS

JIabopatopHnas pabora «IIpuroroBnenne pacTBOpOB».

[IpurotoBneHue pacTBOpPOB 3aAaHHOM (MaccoBOM, %) KOHLEHTpauuu (C IPaKTHKO-
OPHEHTHPOBAHHBIMU BOIIPOCAMH) M OTIPE/ICIICHUE CPEIbl BOAHBIX PACTBOPOB.

Penienue 3a/1a4 Ha IPUTOTOBJICHHUE PACTBOPOB

JIP 9,10

OK 01
OK 02
OK 04

IIpodeccnonabHO-OPUEHTHPOBAHHOE COJepKaHNe (COMepPKaHUue MPUKJIATHOTO MOIYJIs1)

Pasznen 7.

Xumus B ObITY M IPOM3BOICTBEHHOM 1eSTeJIbHOCTH YeJI0BeKa

Xumus B ObITY U
IPOM3BOACTBECHHON
JeSTeTbHOCTH
YeJIoBeKa

OcHoBHOE COoAECpPKaAaHUEC

Teopernyeckoe o0yueHue

Hogelimme pocTmXeHrss XMMHYECKOM HAyKHM U XUMUYECKON TEXHOJOTWH. Posib XxumMuu B
00€eCIeueHUH HSKOJIOTMYECKOW, HSHEPreTHYEeCKOW W TMHINEeBOM O€30MacCHOCTH, pPa3BUTHUHU
MeaunuHbl. [IpaBuina moWcka W aHaIM3a XUMUYECKOW WH(OpMamuu W3 Pa3sIUIHBIX
UCTOYHUKOB (Hay4yHas ¥ y4yeOHO-Hay4yHas JHUTeparypa, CPeiCcTBa MacCOBOW HHQOpMAINH,
ceTb MHTEpHET)

HpaKTuquKue 3aHATHSA

[louck u aHainU3 KEWCOB O MPUMEHEHWHM XUMUYECKHUX BEIIECTB M TEXHOJOTMH C y4eToM
Oynymieit mnpodeccMoHaTbHON ACSATENBHOCTH 10 TEMaM: BaXKHEUIIME CTPOUTEIbHBIC
MaTepuaibl, KOHCTPYKIIMOHHbIE MaTepHallbl, KPacKW, CTEKJIO, KepaMHKa, MaTepuaibl s
AJIIEKTPOHMKH, HAHOMATEPHAJIbI, TEKCTUIIbHBIE BOJIOKHA, UCTOYHUKHU SHEPTUM, OPTAHHYECKUE U
MUHEpaTbHBIC yI00pEHUs, TIEKAPCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3amura: IlpencraBineHue pe3yslbTaToOB pEHICHUS KeWcoB B (opmMe MUHU-TOKIaAa C
MpEe3EHTalNEN

JIP 4,5,7,9,10

OK 01
OK 02
OK 04
OK 07

IIpomexyTouyHas aTTecTanMsA MO AUCHUILVINHE (M (] PepeHIHPOBAHHBIN 324€T)

Bcero

69
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3. YCJIOBUS PEAJIM3AIIAU PABOYEN TPOT'PAMMBI YYEBHOU
JUCHUMIIVIMHBI/ITIPEJIMETA XUMHSA

3.1. MaTepuajibHO-TEXHHYECKOE 00ecrieueHue

Peanu3zanus nporpamMmbl AUCHUILTUHBL/TIpEIMETa TPeOyeT HAIUYHS:
O6opynoBanue yueOHOTo KabuHeTa!
1.Pabouee mecTo oOyJaromerocs
2.Pabodee MecTo npenoaBaress
3.KoMrbproTepHslii cTOM
4.111ka¢bl KHUKHbBIE
5. locka
6.KomruiekT yueOHO-HarJIAIHBIX TOCOOUI;
7.KomIuieKT yueOHO-MeTOINYECKOM TOKYMEHTAIUY;
8./lumaxkTryeckue MaTepuaibl (KOMILICKT JIA0OPATOPHO-TIPAKTUIECKUX PadoT);
9.BrITsKHON mIKad);
10.HaGop xumuueckoi mocyabl ¥ MPUHAAIEKHOCTEH s Ta00paTOPHBIX U MPAKTUYECKUX PabOT
11.HaGopb! peakTHBOB OPraHMYECKUX M HEOPTaHUYECKHUX BEIIECTB;
12.KoMIUIeKT y4eOHO-HATIIATHBIX TIOCOOHN « XUMHSD;
13.CpencrBa nnpopmanuu (CTEHbI U TUIAKATHI).
Texuuyeckue cpeacTBa 00ydeHHUS:
1. xommbrOTED
2.TIpOEKTOP

3.9KpaH

3.2. UuopmanmoHHoe o0ecniedyeHne peain3anuu NporpaMmsl.

OcHoBHbBIE eYaTHbIE U3JAHUS:

1. Tadpuensu O.C., OctpoymoB WN.I'. Xumus g npodeccuil U cCHerUaibHOCTEH €CTeCTBEHHO-
Hay4yHOro npo¢wmis: Y4eOHUK JUIs CTYAEHTOB TNPO(EecCHOHANIBHBIX 00pa3oBaTeIbHbIX

opranu3zanuii, oceanBaronux npodeccun u cneunansuoctu CI10. — M., 2019

I_[OHOJIHI/[TCJII)HLIC HUCTOYHUKMH:

1. Tabpuensu O.C., OctpoymoB M.I. Xumus: y4eOHMK il CTYJIEHTOB IMPO(ECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3aluii, ocBauBaromux npodeccun u crnenuansHoct CIIO. — M.,
2017

2. Tabpuensu O.C. wu gp. Xwumwmsa. Ilpaktukym: yueO. mocoOue [uis  CTYJCHTOB
MpoeCCHOHAIBHBIX ~ 00pa30BaTENbHBIX  OpraHW3alMii, OCBaMBaOIIMX mpodeccun U
cnenuanpHocTy CIIO. —M., 2019
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3.

INa6puensu O.C., JIpicoBa I'.I'. Xumusa. TecTsl, 3amaun U ynpakHeHHs: yueO. mocoOue Jist
CTYJIEHTOB MpodecCHOHANBHBIX 00pa30BaTEeNIbHBIX OpraHU3AIlNi, OCBAaUBAIOIINX MPO(ECCUH H
crnenuansHocta CI1O. — M., 2019

Epoxun I0.M., KoBaneBa NU.b. Xumust s npodeccuii 1 CnenuaabHOCTEH TEXHHYECKOTO U
€CTECTBCHHO-Hay4yHOro  mpodumiedi:  y4eOHMK  JUII  CTYACHTOB  MPOGECCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHu3aluii, ocBamBamIMX npodeccun u crnenuanabHoctd CIIO.— M.,
2017

DHIMKJIONEINYECKUi cioBaph oHOro xummuka/ noxa pexa. J.H.Tpudonosa M: Ilemaroruka-
IIpecc 1999

I[OHO.TIHI/ITGJIBHLIC IJICKTPOHHBIC U3JaHUSA

1.
2.
3.

16.

17.
18.
19.
20.

www.fcior.edu.ru (denepanbHblii IEHTP HHPOPMALIMOHHO-00PA30BATEIBHBIX PECYPCOB).
www.booksgid.com (Books Gid. DiekTpoHHas 6ubiIroTEKA).

www.globalteka.ru  TI'mobanreka.  ['nmobanpHas ~— OMOAMOTEKa  HAydHBIX  PECYpPCOB).
www.window.edu.ru (EmuHoe 0KHO mocTyIa K 00pa3oBaTebHbIM pecypcam).
www.school.edu.ru (Poccuiickuii oOpa3oBaTesbHbI MmopTaid. JlOCTYMHOCTh, KayecTBO,
3 PEKTUBHOCTB ).

http://school-collection.edu.ru (Eaunas xoyuteKius UppPOBBIX 00pa30BaTEIbHBIX PECYPCOB).
Www.pvg.mk.ru (omummuana «Ilokopu BopoObeBbI rOpbI»).

www.hemi.wallst.ru (O6pa3oBarenbHbIil CAlT AJIS1 IIKOJTBHUKOB « XUMHUSD» ).

www.alhimikov.net (O0pa3oBaTenbHbIi CAWT IS IKOJILHUKOB).

Www.chem.msu.su (DsekTpoHHas OUOIMOTEKA 0 XMMUH).

. Www.enauki.ru (uaTepHeT-u31aHue A yuuteneil « EcrecTBeHHbIE HAYKHY ).

. Wwww.1september.ru (Metoauueckas raszeta «IlepBoe CEHTIOPs»).

. www.hvsh.ru (skypHan «XHMHS B IIKOJIE»).

. WWW.hij.ru (KypHaIT «XUMHS U KHU3HBY ).

. Www.chemistry-chemists.com (35eKTpOHHBIH KYpHAT « XUMHKHA U XHMHS ).

. https://s.11klasov.ru/8052-himija-dlja-professij-i-specialnostej-tehnicheskogo-profilja-

gabrieljan-os-ostroumov-ig.html - snekrpoHHbIi yueOHHK
http://psbatishev.narod.ru/library/19945.htm — >mekTpOHHBIH Y4eOHHK MO peHaKIUCiH
O.C.I'abpuensiH

https://kupidonia.ru/all_viktoriny/viktoriny-po-himii-dlya-10-klassa - onnaitH-TecTs
https://videouroki.net/search?q=xumMus — BUZ€OypOKH M0 XUMHUHU
https://yandex.ru/collections/search/boards/?text=dpuabmb%20xUMuUs - BUJCOYPOKH 110 XUMHUU

https://www.youtube.com/results?search _query=xumusi+ - BUA€OypOKH MO XUMHUHU

ITnardopma qucranmonHoro o0yueHus HoBocuOupckoro peq4Horo Kosuiemka
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http://www.fcior.edu.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.school.edu.ru/
http://school-collection.edu.ru/
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/
https://s.11klasov.ru/8052-himija-dlja-professij-i-specialnostej-tehnicheskogo-profilja-gabrieljan-os-ostroumov-ig.html
https://s.11klasov.ru/8052-himija-dlja-professij-i-specialnostej-tehnicheskogo-profilja-gabrieljan-os-ostroumov-ig.html
https://videouroki.net/search?q=химия
https://yandex.ru/collections/search/boards/?text=фильмы%20химия
https://www.youtube.com/results?search_query=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F+

4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JUCHUILIAHBI

Pe3yabTaThl 00yueHus

(I)OprI U ME€TOAbLI KOHTPOJIA U

OLICHKH Pe3yJIbTATOB 00y4YeHUs!

e jguuyHocTHbIe (PIIB no cneuuajbHOCTH):

JIP 4. IIposBisitominii 1 JEMOHCTPUPYIOIIHNN YBAXKEHUE K JIFOISIM

0C03H8.IOIHHI>1 OCHHOCTD COOCTBEHHOT'O

Tpynaa, Tpyaa.

Crpemsmuiics Kk GOPMHPOBAHHUIO B CETEBOW Cpe/ie TUYHOCTHO H
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «IIU(POBOTO CIIEIA».

JIP 5. JIeMOHCTpUPYIOIIUMA TPUBEPKEHHOCTh K POJHOMN KYJbTYpE,
HCTOpUYECKOW MaMsATH Ha OcHOBe JoOBU K Poaune, pomHomy
HapoJy, MajJod pOJMHE, MPUHIATHIO TPAJAULMOHHBIX LIEHHOCTEH
MHOTOHaIlMOHAIbHOIO Hapojaa Poccun.

JIP 7. Oco3Haromuii MPUOPUTETHYIO IEHHOCTh JIMYHOCTH
YeNoBeKa; YBAXKAIOIMINKA COOCTBEHHYIO U YYXKYI0 YHUKAJIBHOCTH B
Pa3IMYHBIX CUTYaLUAX, BO BceX (popMax M BUAAX AEATEIHLHOCTH.
JIP. 9. Cobmonatoumii  u

MIPOMAraHUpPYIOIMI  IpaBUIIA

310poBOro M Oe3zomacHOro  oOpa3a  KU3HHM,  CIOPTa;

NPEIYNPESKAAONMMN MO0 MPEOJOICBAOIINI 3aBUCUMOCTH  OT
ankoroJisi, Tabaka, ICUXOAKTUBHBIX BEIIECTB, a3apTHBIX UTP U T.1.
CoxpaHSIONMil TICUXOJIOTHYECKYI0 YCTOWIMBOCTh B CHUTYaTHBHO
CJIOKHBIX HJTU CTPEMUTEIILHO MECHSFOIIUXCS CUTYaIHsIX.

JIP 10. 3aborsammiicas o0 3alIuTe

OKpY’KaloIllel  Ccpejpbl,

COOCTBEHHOM U 4y»kO0ii 6€30MacHOCTH, B TOM UKCIIe HU(DPOBOH.

- 0ecenpl;

- 00CyXIeHus;

- IPOCKTHO-OPUCHTHUPOBAHHLIC

3ajaHuS;

- UHTCJIJICKTYaJIbHBIC UT'PBI;

- OJIMMITHaIHBIC 3aJaHUA.

Ne OK Pa3nen/Tema PesynabTaT 00yuenus

THunspl olleHOYHBIX
MeponpHUATHH

| | OcHOBHOE conep:kaHmne

1 Pasnea 1. OcHoBbl (@opmyJnpoBaTh 0a3oBble
CTPOCHMS NOHSATHS U 3aKOHBI XHMHMH
BellecTBa
1.1 | OKO01 |Crpoenue atomoB |CocCTaBISITh XMMUYECKHE 1. Tect «CtpoeHue aToMOB

XUMHYECKHUX (hopMyITbl COeTMHEHNI B
DJIEMEHTOB U
npupoja
XUMHYECKOU CBSI3H

COOTBETCTBHH CO CTCIICHBIO
OKHCJICHHUA XUMHUYCCKUX
9JICMCHTOB, UCXOJA U3
BaJICHTHOCTHU U
QJICKTPOOTPUIATCIBHOCTH

XUMHUYECKHX JJIEMEHTOB U
MIPUPOJA XUMUUECKOU CBSI3M.

2. 3amady Ha COCTaBJICHUE
XUMUYECKHUX (HOpMyJT
JIByXaTOMHBIX COEIMHEHUI
(oxcuaoB, cynb(puI0B, THAPUIOB
U T.IL.).

3. 3agaHus HA UCIIOJIb30BAaHUE
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OK

Paznen/Tema

PesynbTaT 00yuenus

THunel 0LleHOYHBIX
MeponpuATHI

XUMHYECKOM CUMBOJIMKH U
Ha3BaHUU COCTUHEHUH I10
HOMEHKJIATypPe MEXyHAPOIHOTO
CO103a TEOPETUUYECKON 1
MPUKIAAHON XUMUHU U
TPUBUAIIbHBIX Ha3BaHUU ISt
COCTaBJICHUS XUMUUECCKHX
dbopMyIT IBYXaTOMHBIX
coelMHEHUH (OKCU/IOB,
CyNnb(OUIOB, TUAPUIOB U T.I1.) U
JPYTUX HEOPTraHUYECKUX
COE€IUHEHUH OTACIBbHBIX KJIaCCOB

1.2

OK 01
OK 02

Ilepuonuueckuit
3aKOH U Ta0iIuna
.. Menneneea

XapakTepu3oBaTh
XMMUYECKHE HJIEMEHTHI B
COOTBETCTBHUH C UX
MIOJIO’KEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHNYCCKHUX 3JICMCHTOB
J.N. MenneneeBa

1. Tect «MeTamnnueckue /
HEMETaJNINYSCKHUE CBOMCTBA,
AJIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHUEM M TOJIOKEHHEM B
MEPUOJNYECKON CUCTEME
XUMHUYECKHX 31eMeHTOB [[. 1.
MenneneeBay.

2. IlpakTueckue 3a/laHus Ha
YCTaHOBJIEHUE CBSI3U MEXIY
CTPOEHUEM aTOMOB XUMUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
N3MEHEHNEM CBOMCTB
XUMHYECKHX DJIEMEHTOB U UX
CO€OUHEHUH B COOTBETCTBUM C
nonoxxenueM [lepuoanueckoit
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3ajaHUs HA
XapaKTePU3ALUI0 XUMUYECKHX
2JIEMEHTOB: «MeTamndeckue /
HEMETANIMYECKHE CBONCTRA,
AIEKTPOOTPUIATETBHOCTD 1
CPOJCTBO K DJIEKTPOHY
XUMHUYECKHUX DJIEMEHTOB B
COOTBETCTBUE C UX DJIEKTPOHHBIM
CTPOEHHUEM U TOJIOKEHHEM B
MEPUOUYECKON CUCTEME
XUMHYECKHX 3JIEMCHTOB

J.1. MennaeneeBa»

22



THunel 0LleHOYHBIX

Ne OK Pa3nea/Tema PesynbTaT 00yuenus .
MeponpusTHii

2 Pazpnen 2. XapakTtepu3zoBaTh Tunbl |KoHTposbHasi padoTa
XuMuvecKue XHUMHYECKHX peaKkuui «CTpoeHue BelecTsa u
peakuuu XHMHYeCcKHe Peakium)

2.1 | OKO01 |Tunbl xumuueckux |CoCTaBISTh peaKIIuu 1. 3amauu Ha cocTaBIECHUE
OK 04 |peakumii COCIMHEHMUS, PA3JIOKEHUsA, |ypaBHEHUN PEaKIUi:
oOMeHa, 3aMeIlIeHus, — COEUHEHMUS, 3aMeIlIeHUs,
OKHUCJIUTEIBHO- pas3ioxeHus, o0OMeHa;
BOCCTAHOBUTEIBLHBIE — OKUCTUTENBHO-
peakiuu BOCCTAaHOBUTEJIBHBIX PEAKIIUA C
MCII0JIb30BaHUEM METO/a
AJIEKTPOHHOTO OanaHca.
2. 3a/auu Ha pacyeT Macchl
BellecTBa UK 00bEMaA
ra3oB 110 U3BECTHOMY KOJIMYECTBY
BEIIIeCTBa, Macce I 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
peaKL Uy BELIECTB; pacu€Thl
Macchl (00bEMa, KOJIMIECTBA
BEILIECTBA) MIPOJIYKTOB PEAKIINH,
€CJIM OJTHO U3 BEUIECTB UMEET
puMecHu
2.2 Onektponutrueckas |CoCcTaBIsSITh YpaBHEHUS 1. 3agaHus Ha COCTABJICHUE
U CCOIanus U XUMHYECKHUX PEaKINH MOJIEKYJISIPHBIX U MOHHBIX
HMOHHBIN 0OOMEH MOHHOTO 0OMeHa C peakuuii C yyacTUEM KUCIIOT,
y4acTHEM HEOPraHWYeCKUX |OCHOBAHHI U COJEH,
BEIIECTB YCTaHOBJIEHUE U3MEHEHUS
KHCJIOTHOCTH CPEJIbI
2. JJaboparopnas padota "Turbl
XUMUYECKUX peakiui”

3 Paznea 3. HccnenoBars ctpoenue u |KontposabHas padora
Crtpoenne u CBOliCTBa «CBOliCTBa HEOPraHUYECKHUX
cBoiicTBa HEOPraHU4YecKHX BelleCTB |BellecTB»

HEOPraHN4eCKHUX
BeIEeCTB
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OK

Pa3zgen/Tema

PesynbTaT 00yuenus

THunsl oLEeHOYHBIX
MeponpuATHI

3.1

OK 01

Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HEOPraHUYeCKUX
BEILIECTB

Knaccudunuposarsb
HEOPraHW4YecKUe BEIIeCTBa
B COOTBETCTBHUH C HX
CTPOCHHEM

1. Tect «HomeHnkiatypa u
Ha3BaHHME HEOPTaHUUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHUYECKON (HOpMYIIbI TN
COCTaBJICHUE XUMUYECKOM
(bOpMYJIBI HCXOIS U3 Ha3BAHHUS
BEILIECTBA 10 MEKTYHAPOIHOM
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajgaun Ha pacyeT MacCOBOM
J10JTA (MacChl) XUMHUYECKOTO
aJIeMeHTa (COSUHEHNS) B
MoOJIeKyJIe (CMECH).

3. [IpakTrueckue 3agaHus Mo
KJaccu(uKaum, HOMEHKIIAType U
XUMUYECKUM (popmyiam
HEOPraHMYECKUX BEIIECTB
Pa3IUYHBIX KIJIACCOB.

4. IIpakTuyeckue 3a1aHus Ha
ompezeNieHue XUMUYECKOM
aKTUBHOCTH BEILECTB B
3aBHCHMOCTH BUIa XUMHUECKOH
CBSI3U M TUTIA KPUCTAJUTMIECKOM
pemeTKH

3.2

OK 01
OK 02

dusnko-
XUMHUYCCKUC
CBOMCTBA
HeOpFaHI/ILIGCKI/IX
BEIIECTB

VcranaBiuBarh
3aBUCUMOCTh (PU3HUKO-
XUMHYECKHX CBOMCTB
HEOPraHWYECKUX BEIIECTB
OT CTPOCHUS aTOMOB U
MOJIEKYJI, & TAK)KE TUIIa
KPUCTAJUTMYECKOUN pelIeTKH

1. Tect «OcobenHoctu
XUMHUYECKHX CBOMCTB OKCH/IOB,
KHCJIOT, OCHOBaHUM, aM(pOTEpHBIX
TUAPOKCHJIOB U COJIEI.

2. 3agaHusi Ha COCTABJICHUE
YPaBHEHUN XUMUYECKUX PEAKLUN
C YYaCTHEM IIPOCTHIX U CJIOKHBIX
HEOpPraHMYECKUX BEIECTB:
OKCHJIOB METAJIJIOB, HEMETAJLJIOB U
aM(pOTEPHBIX IJIEMEHTOB;
HEOPraHMYEeCKUX KUCIIOT,
OCHOBaHUM U aM(POTEPHBIX
THJIPOKCHUJIOB, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOMCTBA M CIIOCOOBI MOJTyYEHHS.
3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHUs Ha
CBOICTBA U MOJy4YECHUE
HEOPraHUYECKUX BEILECTB
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THunsl oLEeHOYHBIX

Ne OK Pa3nea/Tema PesynbTaT 00yuenus .
MeponpusTHIA
3.3 | OK 01 (Mnentudukanus Hccnenosath 1. ITpakTUKO-OPUEHTUPOBAHHbIE
OK 02 |HeopraHUYECKUX Ka4ECTBEHHBIE PEAKIINHI 3aJIaHU 110 COCTABJICHUIO
OK 04 |BemecTB HEOPraHWYECKUX BEIIECTB |XMUMHUYECKUX PEAKIIHUMA C yHacTUEM
HEOPraHUYECKHUX BEIIECTB,
HCIIOIB3YEMBIX ISl KX
UICHTH(DUKAIIH.
2.Jlaboparopnast pabora:
“Unentuduxanms
HEOPraHUYECKUX BEIIECTB”
4 Paznen 4. HccaenoBars crpoenue u | KontposbHas padora
CtpoeHnue u cBoiicTBa oprannveckux |«CTpoeHue U CBOMCTBA
CBOIiCTBa BellleCTB OpPraHMYeCKHUX BelecTB»
OPraHMYecKux
BeIlleCTB
4.1 | OKO01 |Kmaccudukarms, Knaccudumnupopats 1. 3agaHus Ha coCcTaBlIEHUE
CTpOEHHUE U OpraHWYECKHE BEIIECTBA B |HA3BaHUI OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUH C UX COCIMHCHUH TI0 TPUBUAIILHOHN WIIH
OpraHUYECKUX CTPOCHHUEM MEXTyHApOIHOM
BCIIECTB CHUCTEMAaTUYECKON HOMEHKJIIAType.
2. 3a1aHMs Ha COCTaBJICHHE
MTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMy
OpraHWYECKHUX BELIECTB
OTJEIIbHBIX KIIACCOB.
3. 3amauM Ha onpezeneHue
npocreien GopmMyJibl
OpraHUYECKON MOJIEKYJIbI, HCXO/IsI
13 3JIEMEHTHOTO cocTana (B %)
4.2 | OKO01 |CaoiicTBa YcTaHaBIuBaTh 1. 3agaHus Ha COCTaBIICHUE
OK 02 |opraHuuyeckux 3aBUCHUMOCTh (PU3HUKO- YPaBHEHUN XUMUYECKUX PEAKIUN
OK 04 |coenuHeHni_ XUMHUYECKHX CBOMCTB C Y4aCTUEM OpPraHUYECKUX

OpraHn4Y€CKUX BECIIECCTB OT
CTPOCHUSA MOJICKYJI

BEIISCTB Ha OCHOBAHUHU HX
COCTaBa U CTPOEHUS.

2. 3aaHus Ha COCTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peaKkuuil, WITIOCTPUPYIOIINUX
XMMHYECKHE CBOMCTBA C YUETOM
MEXaHU3MOB MPOTEKAHUS TAHHBIX
peaKurii U TeHETHYECKON CBSI3HU
OpPraHWYECKHUX BEIIECTB Pa3HBIX
KJIaCCOB.

3. PacuerHrble 3a1a4yu o
YpaBHEHUSAM PEAKIHI C ydacTHEM
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THunel 0LleHOYHBIX

Ne OK Pa3nea/Tema PesynbTaT 00yuenus .
MeponpusTHIA
OpraHUYECKUX BEIIECTB.
4. Jlaboparopnas pabota
“IIpeBpaleHus OpraHuYeCKuX
BEIIIECTB IIpY HarpeBaHuu"
4.3 | OKO0l |Unentudukamms Hccnenosath 1.ITpakTHKO-OpHUEHTUPOBAHHbIEC
OK 02 |opranumueckux KauyeCTBEHHbIE PEAKIINU 3a/1aHUsl 0 COCTABJICHUIO
OK 04 |BemecTB, UX OPraHNYEeCKUX COCTMHEHUN |XMMHYECKUX PEAKIUi ¢ y4aCTUEM
3HA4YECHHE U OTJIENIbHBIX KJIAaCCOB OpraHWYeCKHUX BEIIECTB, B T.4.
MIPUMEHEHUE B UCIIOJIB3YEMBIX ISl KX
OBITOBOM 1 UACHTUPUKAIUH B ObITY U
MIPOU3BOJICTBEHHOMN MIPOMBIIIIIICHHOCTH.
JeSITeIbHOCTH 2.JIaboparopnast pabora:
YeloBeKa “Unentuduxaiuisi OpraHn4ecKux
COETMHEHUH OTAENbHBIX KJIaccoB”
5 Pasnean 5. XapakTepu3oBaTh
Kunernueckne u  (BJHsIHME PA3JIMYHBIX
TepMoaAMHAMHUYECK ((PaKTOPOB HAa paBHOBecHE
ue U CKOPOCTh XMMHUYECKHX
3aKOHOMEPHOCTH |peakuui
NPOTeKAHUS
XUMHYECKHX
peakumii
5 | OKO01 [CkopocTh XapaxtepusoBath BausiHue |[IpakTuko-opueHTHpOBaHHbBIE
OK 02 |xumHueckux KOHLEHTPALIMU TEOPETUUYECKUE 3a]aHUs HA
peakiuii. pearupymoIrx BeImecTB U |aHanu3 (pakTOpOB, BIUSIONINX Ha
XUMHUYECKOE TEeMIIepaTypbl Ha CKOPOCTh |U3MEHEHUE CKOPOCTHU
paBHOBecHE XUMHUYECKUX PEAKIUN XxuMudeckon peakuuu. [Ipaktuko-
XapakTepu30BaTh BIUSHUE |OPUEHTUPOBAHHBIC 3aJ]aHUS Ha
W3MEHEHUs KOHIIGHTpAlluU |puMeHeHune npuHiuna Jle-
BEIECTB, peakuuu cpeasl u |[larense 11t HaxXoXKICHUS
TEeMITepaTyphbl Ha CMEIICHUE |HAMIPaBICHUS CMEIICHUS
XUMHUYECKOTO PAaBHOBECUS | paBHOBECHUSI XUMUYECKON
peaxiuu u aHaau3 GakTopoBs,
BIIMSAIONINX HA CMEIIEHUE
XUMHUYECKOTO PaBHOBECHUS
6 HccaenoBatb HCTHHHBIE
Pasneu 6.
PacTBOPHI C 32JaHHBIMH
PacTBOpbI
XapaKkTepUuCTUKAMHU
6.1 | OKO01 |Ilonstue o Pasnuuyars ncTUHHBIE 1. 3aaun Ha IPUTOTOBIIEHUE
OK 02 |pactBOpax pacTBOPHI pacTBOpOB.

2. [TpakTHKO-OpUEHTUPOBAHHBIE
pacueTHbIE 3a/laHus Ha
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THunsl oLEeHOYHBIX

Ne OK Pa3nea/Tema PesynbTaT 00yuenus .
MeponpusTHIA
JIUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbIe B OBITOBOW U
MIPOU3BOJICTBEHHOU JESITETbHOCTU
YenoBeKa
6.2 | OK 01 |HccnenoBanue HccnenoBath Gusuko- JlabopaTtopHnas pabota
OK 04 |cBOWCTB pacTBOPOB |XMMHUYECKHE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
HCTUHHBIX PaCTBOPOB
Il | IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COlep:KaHNe (Copep:KaHue MPUKJIATHOT0 MOTYJIA)
7 Pazgea 7. OuenuBath nocJjeacTeus |3amura keica (¢ yaeTomM
Xumus B ObITYy U |OBITOBOM M Oynyureil npogeccuoOHATBLHOM
NMPOU3BOJACTBEHHOMH |IPOU3BOACTBEHHOM AesiTeJIbHOCTH)
AeATeJIbHOCTH AesITeJIbHOCTH YeJioBeKa ¢
YyeJI0BeKa MO3UIMI DKOJIOTNYECKOM

0€30IaCHOCTH

OK 01
OK 02
OK 04
OK 07

Xumust B ObITY U
MPOU3BOJACTBEHHOMN
JeSTEeTbHOCTH
YeJI0BeKa

O11eHUBATh MTOCIEACTBUSA
OLITOBOH U
MPOU3BOACTBEHHOMN
JIeITEIILHOCTH YeJIOBEKa C
MO3UITAHN DKOJIOTHYECKOM
0e30macHOCTH

Keiic (¢ yaerom Oyymieit
npoQeCcCHOHAIBHON
JIeSITEIIBHOCTH )
Bo3MoKHBIE TEMBI KEHCOB:
1. [Torennenue kauMara u
BBICBOOOKICHIE Ta30BbIX
THIPATOB CO JTHA OKEaHa.
2. Byayume matepuansl st
aBua-, MalIMHO- U
MPUOOPOCTPOCHUS.

3. HoBbie maTepuais! s
COJIHEYHBIX OaTapeit.

4. JlekapcTBa Ha OCHOBE

PaCTUTCIIbHBIX IIPCIIapaToB
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