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PabGouass mnporpamMmma 00111€00pa3oBaTENbHON Yy4YEOHON AMCHMILUIUHBI «XHMHUSD)
pa3paboTaHa Ha OCHOBE (efepalJbHOTO TOCYAAapCTBEHHOTO  00pa3oBaTEIbHOTO
cTtaHjapra cpeaHero obmiero oo6pazoBanusi (manee — GI'OC COQO), yTBEpKIEHHOTO
npukazoM Muno6paayku Poccuu ot 17.05.2012r. Ne 413 (¢ BHECEHHBIMU U3MEHEHUSIMU
(ITpuka3z ot 12 aBrycra 2022 roma Ne 732), mnpumepHoil paboueil mporpaMmbl
o011eo0pa3oBaTebHON  JUCHUIUIMHBL  «XMMHSD», OJOOpEHHOW Ha  3acelaHuu
[Tenaroruueckoro coeta ®I'bOY IITO UPIIO (IIpotokon Ne 6/2025 ot 18.04.2025r.),
c yuetoM ®I'OC cpennero npodeccuonanbHoro oopazopanus mo npodeccuu 43.01.09
IloBap, xkonaurep (yrB. IIpukazom MunuctepcTBa obpazoBanus u Hayku P® or
09.12.2016 Ne 1569) u BHecennbix uzmenenuii (Ilpukas Ne 464 Munnpocseuienus PO
ot 03.07.2024r. «O Buecenun uzmeHenuii B ®I'OC CIIO»).

Opranmzanus pazpadoTunk: ['ocygapcTBeHHOE 0I0IKETHOE MPO(HECCUOHATBHOE
obpazoBarenpbHOe yupexaeHue PoctoBckoit obmacth  «MUIEPOBCKMM — Ka3aduid

KaJIeTCKUM Mpo(ecCuoHaTbHBIN TEXHUKYM)

Pa3padorumk: IlymkapeBa CBernana lBaHOBHa - TmpenojaBaresib BbICHIEH
KBaTU(UKAIIMOHHONW KaTErOpUM TOCYAAPCTBEHHOTO OIOHKETHOTO 00pa3oBaTeIbHOTO
yupexaeHuss  PoctoBckoit  oOmact  «MuiuiepoBCKHM  Ka3zauumd  KaJeTCKHMA

MPO(ECCUOHAIIBHBIN TEXHUKYM).
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1.OBIIASI XAPAKTEPMCTUKA PABOYEM TIPOTPAMMBI OBIIEOBPA3OBATEJIFHON
JUCIMIVIMHbL  «XUMUSD»

1.1. MecTo TMCHUILIMHBI B CTPYKTYpPe OCHOBHO# NPO(ecCHOHAIbHOM
00pa3oBaTeJIbHOM POrPaMMbI
OoOmeoOpa3oBaTenibHass ~ TUCHUIUIMHA  «XHUMHS»  SBISETCA  O00SM3aTENbHOH  YacThIO
0011e00pa3oBaTeIbHOrO IMKJIa 00pazoBaTelbHON mporpamMmbl B cootBeTcTBUU ¢ OI'OC CIIO 1o
npodeccuu 43.01.09 [Toap, koHaHUTEP.

TpynoeMKoCTb AUCIMIUTMHBI «XUMHsSD» Ha 0a30BOM YpOBHE cocTaBisieT 124 Jaca, n3 KOTOphIX 96 4acoB -
6a30BbIii MOIyIb (7 pas3menoB), 24 Yaca- NMPUKIIAIHONW MOTYIb, BKIFOYAIOIIUN 2 pasjiena U 6 4acoB -
3K3aMEH.

Paznen 8 «Xumus B ObITY U IPOU3BOJICTBEHHOM NEATEIILHOCTH YEIOBEKa» PEeaTu3yeTcs METOI0M
pElIeHUs KeCOB, CBA3aHHBIX C IKOJIOTUYECKON OE30MaCHOCTHIO U OIEHKOH IMOCIEICTBUI OBITOBON 1
MIPOU3BOJICTBEHHON JESATENIbHOCTH, COOTBETCTBYIOIIEH oTpaciu Oyayieit npodeccuoHaibHON
JESITeTbHOCTH 00yUYarOIIUXCSL.

Tematuka pazgena 9 BapbHupyerca MO 00beKTy Oyaymied mnpodeccuoHaNbHON AesTeNbHOCTU
CTYIEHTOB — Onocdepa (>KHUBBIC OPTAHU3MBI).

1.2. lem u IaHUpyeMble Pe3y/IbTATHI OCBOCHUS! TUCIMILTHHbI
1.2.1. lleau 1 3aga4u AU CHUILIHHBI

ConepkaHue MporpaMMbl  00IIe00pa30BaTEIbHON JUCIUIUIMHBI «XHMHS» HAIMpPaBICHO Ha
JIOCTHUKEHHE CICYIOIIMNX LeJei:

- (hopMHUpOBaHHE CHCTEMbl XUMHUYECKMX 3HAHMH KaK Ba)KHEHIICH COCTaBIISAIOIICH
€CTeCTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOUYEBBIE IOHSTHS,
(dyHIaMEHTAIbHBIE 3aKOHBI M TEOPUM XHWMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W TOHMMAHHC
CYUIHOCTH JOCTYIMHBIX OOOOIIEHUN MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHUE C MCTOpUEH UX
pPa3BHUTHUS U CTAHOBJICHWS,

- (dhopMUpOBaHHE U Pa3BUTHE MPECTABICHUN O HAyYHBIX METOJaX TMO3HAHMS BEIIECTB U
XUMHUYECKHUX PEAKIHi, HEOOXOIUMBIX AJIs TPHUOOPETEHUSI YMEHHUI OPUEHTUPOBATHCSA B MUPE BEIIECTB U
XUMHUYCCKHX SBJICHHI, UMEIOIINX MECTO B IPUPOJIC, B IMPAKTHUYECKON U TTOBCETHEBHOM JKU3HH,

- pa3BUTHEC YMEHHW U CIOCOOOB JCSITEIHLHOCTH, CBS3aHHBIX C HAONIOJCHUEM W
OOBSICHEHHEM XHMHYECKOTO DJKCIEPUMEHTa, COOIOJCHHEM TMpaBMiI 0Oe30MacHOro oOpaieHus ¢
BEIIIECTBAMM.

33}13‘11/[ AUCHUIIJIMHBI

1) C(i)OpMI/IpOBaTL ITOHHUMAaHHueC SaKOHOMepHOCTCﬁ MNPOTCKAHUA XUMHYCCKUX ITPOLIECCOB U SIBIICHUI
B OKPY)KaIOIJ_IeI\/'I cpene, LIEJIOCTHOM HaquOﬁ KapTUHBI MHUpA, B3BAUMOCBA3U U B3aUMO3aBUCHUMOCTHU
C€CTCCTBCHHBIX HAYK;

2) pasBUTH yMEHHs COCTaBIATH (OPMYJIBI HEOPTAaHMUECKHX M OPTAaHUYECKHMX BENIECTB, YPABHEHHS
XUMHUYECKHX PpeaKIui, OOBACHATh HX CMBICI, HHTEPIPETUPOBATh pPE3YIbTAaThl XUMHYECKUX
DKCIIEPUMEHTOB,

3) cOpMHPOBATh HABBIKM MPOBEACHUS MPOCTEHIINX XHUMHUYECKHX 3KCIIEPHUMEHTAIbHBIX
UCCIICIOBAHMI C COOJIIOJICHUEM IPaBHJI OE30MacHOr0 OOpalleHHs C BEIIeCTBAMH M JIAOOPATOPHBIM
o0opynoBaHueM;

4) Pa3BUTE YMCHHA HCIIOJb30BaTh I/IH(l)OpMaHI/IIO XUMHUYCCKOI'0 XapakTe€pa H3 Ppa3IndHbIX
HUCTOYHHKOB,

5) chopmupoBaTh yMeHHs MPOrHO3MPOBATH MOCHEACTBUA CBOEH NEATEIBHOCTM M XHMHYECKHX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB;

6) cdopmupoBaTh MOHMMAHME 3HAYMMOCTH NOCTIKEHHH XMMHUECKOM HAYKH M TEXHOJOTMH s
Pa3BUTHS COIMAIIBHON W TIPOU3BOACTBEHHOM cep.



1.2.2. Ilnannpyemble pe3y/IbTaThl 0CBOCHMs1 00111e00pa3oBaTe1bHON THCHUINIMHBI B c00TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC C00

Koa v HaumeHoBaHue
GopMupyembIx
KOMIIeTeHIINH

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

O01mue

JAucuunimHapHbie

OK 01. Beibupats
CHIOCOOBI perIeHus 3a/1a4
npodeCCHOHATLHON
JeSATEIIbHOCTH
MPUMEHHUTEIBHO K
pa3IMYHBIM KOHTCKCTaM

JInyHOCTHBIE PpPe3yabTAThl
4aCcTHU:

TPYAOBOI0 BOCTIMTAHHUS:
TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH MacTEpCTBa,
TPynOJItO0HeE;

TOTOBHOCTh K aKTUBHOM JESATENbHOCTH TEXHOJIOTHUECKOM
u COLIMaIbHON HAIpPaBIEHHOCTH, CHOCOOHOCTD
WHULIMMPOBATh,  IUIAHUPOBATH M CAMOCTOSITEIBHO
BBITIOJHSATH TaKyIO JESTEIbHOCTD;

WHTEpPEC K pa3IuuHbiM cdepaM MpoPecCHOHATBHON
NEeSITeTLHOCTH.

MeranpeameTHbie pe3yJbTaThl JAOJIKHBI
oTpaxkaTh:OBJIaleHHe YHUBEPCAJIbHBIMH Y4YeOHBIMHU
NMO3HABATEJIbHBIMU 1eHCTBUAMM:

a) 6a3oBble JIOTHUYECKHUE NeCTBUS:

CaMOCTOSITENIbHO (OPMYITUPOBATH W aKTyalU3UPOBAThH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK WM OCHOBAHMS
JUIS CpaBHEHMsI, Kilaccu(uKauy U 0000LIeHMS;
ONpENENATh LN JIeATeIbHOCTH, 3a/1aBaTh MapaMeTpbl U
KPUTEPUU UX TOCTUKEHUS;
BBISIBIIATH ~ 3aKOHOMEPHOCTH |
paccMaTpUBaeMBbIX SIBJICHUSX;
BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLEHUBATH
COOTBETCTBUE pE3YyJIbTATOB IIEJISIM, OLEHUBATH PHUCKU
MHOCJIENCTBUN NEITEILHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE TeCTBUS:

AO0JIKHBI OTpPa)kKatb B

IMPOTHUBOPCUUA B

BJIAJICTh  HABBIKAMH  y4eOHO-HCCIIEOBATEIbCKONH |
HpOGKTHOI\/'I JCATCIIbHOCTH, HaBbIKaMH pPaspCICHuA
npobiuem;

BBIABJISITH IMPUIUHHO-CIICACTBCHHBIC CBA3HU n
aKTyalIM3UpoBaTh 3ajady, BBIIBHraTh THUIOTE3y ee

pEeIICHUA, HaXOAWTH AaprymMeHThl A J0Ka3aTCJIbCTBA

JucuMnIMHApPHbIE Pe3yJbTAThI JOJLKHBI 0TPAKATh:

IP6 01. chopmupoBaHHOCTE TPEJACTABICHUNA: O XUMHYECKOU
COCTaBJIAIOLIEH €CTECTBEHHOHAYyYHOM KapTUHBI MHMpa, POJIM XMUMHHU B
MO3HAHWU SIBICHUH MpUpOAbl, B (POPMHUPOBAHMHM MBILIUICHUS U
KyJbTYpbl  JHMYHOCTH, €€  (YHKUMOHAIbHOM  IPaMOTHOCTH,
HEOOXOJUMOW JJIsi pelleHUsl NMPAKTUYECKUX 3a7ad U DKOJOTUYECKU
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM Cpee;
IIP6 02. BnageHue CUCTEMOM  XUMHUYECKMX 3HAHUM, KoOTopas
BKJIIOYAET: OCHOBOINOJIArarollue TMOHATUA (XUMHMYECKHH 3JIEMEHT,
aToM, 3JIEKTPOHHAsE 000JI0YKa aToMa, S-, p-, d-2JICKTPOHHBIE OpOUTAIIH
aTOMOB, HOH, MOJEKYJa, BaJE€HTHOCTb, 3JEKTPOOTPULATEIbHOCTD,
CTENEHb OKUCJIECHMS, XUMHUYECKas CBs3b, MOJIb, MOJISIpHas Macca,
MOJISIpHBIA 00BEM, YIVIEPOAHBIN cKeneT, (yHKIMOHalIbHAs TpyIIa,
paauKai, W30MepUs, H30MEpPbI, TOMOJOTHYECKHH ps, TOMOJIOTH,
YIJIE€BOMOPOABI,  KUCIOPOA- M  a30TCOJAEp)Kallue  COEAUHEHHS,
OMOJIOTMYECKH aKTUBHBbIE BellecTBa (YIJIEBOJBI, KHUPbI, OEIKN),
MOHOMED, TOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS], KPUCTAJUINYECKAs! pelIeTKa, TUIIbl XUMHUYECKUX peaKuil
(OKHCIUTENBHO-BOCCTAHOBUTENbHbBIE,  3K30-M  HHIOTEPMHUYECKHE,
peakuuyu MOHHOTO OOMEHa), PacTBOP, ANIEKTPOJIUTHI, HEINEKTPOJIUTHI,
JNEKTPOJINTUYECKAsT AMCCOLMALMS, OKHUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMHMYECKOI peaklMy, XUMHUYECKOE PaBHOBECUE), TEOPUH U
3aKOHBI (TEOPHsI XUMUUYECKOTO CTPOEHHSI OpraHUUYECKUX BemecTs A.M.
Bbytneposa, Teopus ANEKTPOJIUTUYECKON JUCCOLIMALNY,
nepuoanueckuii 3akon [[.1. MenzaeneeBa, 3aKOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (HAKTOJIOTHYECKHe
CBEIEHUS O CBOICTBax, cocTaBe, NOJIYyYeHHMH U 0Oe30MacHOM
WCIIOJIb30BAHUM  BaXHEMIIMX HEOPraHMYeCKHMX M  OpraHMYeCcKHX
BEIIIECTB B ObITY U MPAKTUYECKOH IATEIIbHOCTH YEIOBEKa,;

IP6 03. chopMHUpPOBAaHHOCTP YMEHHUH BBIABIATH XapaKTEpHBIE
NpPU3HAKKM M B3aUMOCBS3b  M3YYCHHBIX [OHATUH, TNPUMEHSTH
COOTBETCTBYIOIIIME IOHATHA MpPHU ONHMCAHUM CTPOCHHUS U CBOWCTB
HEOPraHMYECKUX U OPraHMYeCKHX BEIIECTB M MX IpPEBpAILECHUM;




CBOMX YTBEpPKICHHM, 3a7aBaTh MapaMeTpbl U KPUTEPHUH
penieHus;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE pPEIICHUS 3aJlauyu
pe3yNbTaThl, KPUTHUECKU OLIEHWBATh MX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSIX;

yMETh I[EPEHOCUTh 3HAHUS B I[IO3HABATEIbHYID U
MIPAKTUYECKYIO 00JIACTH KU3HEEATEIIbHOCTH.

BBISIBJISITH  B3aMMOCBSI3b XMMHUYECKMX 3HAHUW C TIOHATUAMU U
MPEeACTaBICHUSIMU JPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

ITP6 04. chopMupOBaHHOCTH YMEHUM HCIIOIH30BaTh HAMMECHOBAHUS
XUMHUYECKUX COCIUHEHMH MEXIyHapOJHOIO COI03a TEOPETUYECKOU U
NPUKIATHON XUMHUHM U TPUBHAJIbHbIE Ha3BaHUS BaKHEWIIUX BELIECTB
(3THUneH, aneTwieH, IHMIEepuH, (EeHoN, (OopMaNbIETHI, YKCYCHAas
KHUCJIOTa, TJIMLUH, YrapHbIA ra3, yIVIEKUCIbIM Ta3, aMMHakK, ramieHas
U3BECTb, HErallleHas U3BECThb, IUTHEBAsSI COJA U JAPYTUX), COCTABIATh
(hopMyIibl HEOPraHMYECKHX M OpPraHMYeCKHX BEIIECTB, YpPaBHEHHS
XUMHYECKHX peakKlud, OOBICHATH WX CMBICH;, MOATBEPXKIAThH
XapaKTepHble XHMHUYECKUE CBOWCTBA BEIECTB COOTBETCTBYIOLIUMU
SKCTIEPUMEHTAMH U 3aMUCAMU YPABHEHUN XUMUYECKUX PEAKIUH;

11Po 0s. c(hopMUPOBAHHOCTH YMEHUI yCTaHaBJIUBATh
NPUHAIJICKHOCTh M3YYCHHBIX HEOPTraHWYECKUX M OPraHUYECKUX
BEIIECTB K ONPEICIICHHBIM KJlaccaM M TpylmnaM COeIWHEHUH,
XapaKTepu30BaTh MX COCTaB M Ba)KHEHIIME CBONCTBA; ONPEHEIATH
BUJbl XMUMHUYECKHUX CBsi3el (KOBaJIGHTHAs, MOHHAs, METaJuIn4yecKas,
BOJOPOAHAs),  TUIObl  KPUCTAUIMYECKUX  PELIETOK  BELIECTB;
KJIACCU(PUIIMPOBATH XUMUYECKUE PEAKIINH;

IP6 07. chopMHUPOBAHHOCTP YMEHUN MPOBOAMTH PACUEThl IO
XUMHYECKUM GopMylaM M YpaBHEHHUSM XHUMHYECKHX peakiui ¢
HCIOJIb30BaHNEM (PU3NYECKUX BEIMYMH, XapaKTEPU3YIOIIUX BELIECTBA
C KOJMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaIbHBIE YCIOBUS)
ra3oB, KOJIMYECTBA BEILIECTBA; HUCIIOJIb30BATh CHCTEMHbIE XMMHUYECKHE
3HaHUS M TPUHATUS PEHICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYaIIUSX, CBI3aHHBIX C BEIIECTBAMHU U UX PUMEHEHHUEM.

OK 02. Mcnonbs3oBaTh
COBpEMEHHBIC CPEJICTBA
MOKCKA, aHaTN3a U
HWHTEPIIPETAIIHH
uHpOpMaLUU 1
nH(pOpMaIMOHHBIE
TEXHOJIOTUH ISt
BBITIOJTHEHHUS 3a/1a4
npodeccnoHaNbHOM
NS TeNbHOCTH

JIMYHOCTHBIE Ppe3yJbTaThl
4acTHu:

LHEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH 171
OOIIIECTBEHHON TMPaKTUKHA, OCHOBAHHOTO Ha JHAaJore
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJUKYJIBTYPHOM MHUPE;

COBEpPUICHCTBOBAHHUE  SI3BIKOBOM u YHTATEIIHLCKOM
KYJIBTYPBI KaK CPEACTBA B3AUMOAECHCTBUS MEKY JIFOAbMHU
Y MO3HAHUS MUpa.
MeranpeamMerHble

AOJIZKHBI  OTpakatb B

pe3yJabTaThbl JOJIKHbI

JucuMniuHapHble  (MpeAMeTHbIE) Ppe3yJbTaTbl U JIOJKHBI
O0TPaKaTh:
IIP6 06. BnaneHWe OCHOBHBIMH METOJAaMHM HAYYHOTO I1O3HAHMA

BEIIECTB W XUMHYECKUX  SBICHHA
HKCHEPUMEHT, MOJICTTUPOBAHKE);

IP6 07. chopMUPOBAHHOCTL YMEHUN MPOBOAMTH PpACUEThl IO
XUMAYECKMM (QopMysiaM U YypaBHEHHUSM XUMHMUYECKHX peaKkIiuid ¢
WCTIOJIh30BaHNEM (DPU3MUECKUX BEIMYHH, XapaKTEPHU3YIOIINX BEIIeCTBA
C KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa (HOpMaJIbHBIE YCIOBHS)
ra3oB, KOJMYECTBA BEIIECTBA; MCIIOJIb30BaTh CHCTEMHBIC XUMUYECKHE
3HAQHWA JUI1 TOPUHATUS PEIICHWH B KOHKPETHBIX  KU3HEHHBIX
CUTYAallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(mabmrosieHne, W3MEpPEHHeE,




oTpaxkatb:OBJ/IaleHe YHHBEPCAJIbHbIMH Y4YeOHbIMH
NMO3HABATEJIbHBIMU /1eHCTBUAMM:
B) pabora ¢ ungopmanmei:

BJIaJCTHh HaBbIKaMH MMOJIYUYCHU A I/IH(I)OpMaI_II/II/I nus3
HCTOYHHUKOB Pa3HbIX THIIOB, CaMOCTOATCIIbHO
OCYLICCTBIIATL IIOMCK, aHalIW3, CHUCTEMATU3AlMI0 U

MHTEpHpeTannio HHGOpMAIMK pa3InIHbIX BUIOB U (HOPM
IIPEICTaBIICHMS;

CO3/1aBaTh TEKCThl B PA3IUYHBIX (opMmarax € y4eToM
Ha3HAUYeHUS MHPOPMALMU U IEJIEBOW  ayAUTOPHH,
BbIOMpas ONTUMaNbHYIO (OpPMY HPEACTABICHUA U
BU3yaJIN3aLUH;

OLIEHUBATh JIOCTOBEPHOCTb, JETUTUMHOCTb MH(pOpPMAaLUHY,
€€ COOTBETCTBUE IIPABOBBIM U MOPAIBHO-ITUYECKUM

ITP6 08. chopmMupoBaHHOCTh YMEHHH IIJIAHUPOBATh W BBIIOJHATH
XUMUYECKUM SKCTIEPUMEHT (TPEBpAIEHUsI OPTaHUYECKHUX BEIIECTB MPHU
HarpeBaHUM, TMOJY4YeHHE OTWJICHa U HU3YYEHHE €ero CBOMCTB,
KaueCTBEHHBIC PEAKIIMU Ha aJIbJIETUbl, KpaxMaJj, YKCYCHYIO KUCIIOTY;
JeHartypauus OelKOB MpH HarpeBaHUU, LIBETHbIE peakuu OeIKOB;
MPOBOJUTHh PEAKIUU HOHHOTO OOMEHa, OIpeNeisaTh CPEAay BOTHBIX
pPacTBOpOB, KaUeCTBEHHBIE PEaKIuu Ha Ccylb(art-, KapOoHAT- U XJIOPUI-
AQHUOHBI, HA KATUOH aMMOHMUSL; pellaTh HIKCIEPUMEHTAIbHBIE 3a/1a4H 110
teMam "Metamibl" u "HemeTtamiel") B COOTBETCTBHHM C IpaBUIAMU

TEXHUKA O€30MacHOCTH TMpH OOpameHHH ¢ BEIIeCTBAMH U
1a00paTOpHbIM  00OPYIOBaHHEM; IIPEACTABIAT  PE3YJIbTAThI
XUMHUYECKOIO  JKCIIEpUMEHTa B  (GopMe 3alUCHU  ypaBHEHUH

COOTBETCTBYIOIIMX peaKIHi U (OpMYIHUPOBATH BHIBOJBI HA OCHOBE
3TUX PE3yJIbTaTOB,;
IIP6 09. chopMupOBaHHOCTH YMEHHUS AHAIU3UPOBATH XHUMHUYECKYIO

HOpMaM;
BlAZeTh  HABBIKAMH  DACIIO3HABAaHMS M 3allATHI UHPOPMALIMIO, TIOIYYaeMyld W3 Ppa3HbIX HCTOYHHUKOB (CpEACTB
urdopMaLHH, MH(MOPMALHOHHON 6esonacHocTy | MaccoBoit nHdopmanuu, cets VIHTEpHET U ApyTHE).
JMYHOCTH.
OK 04. OD¢ddexTuBHO JInyHOCTHBIE pe3yJbTaThl JOJLKHBI OTpaxkaTh B | JucuuniuHapHbie (mpeaMeTHble) Ppe3yJabTaTbl M JOJIKHBI
B3aMMO/JICHICTBOBATh U YacTH: 0TPaKaTh:
paboTaTh B KOJUIEKTUBE U | IPasKIAHCKOT0 BOCIIUTAHUSI: IIP6 08. chopmHupoBaHHOCTH YMEHHMI IUIAHUPOBATH U BBIOJIHATH
KOMaH/1e rOTOBHOCTH  BECTH COBMECTHYIO  JEATENLHOCTh B | XMMHYECKHMH SKCIIEPMMEHT (IIPEBPALEHHs OPIraHUYECKUX BEIIECTB MPU
UHTEpecax IpaxJIaHCKOro oOIIeCTBa; HarpeBaHWH, TIONyUYeHHE OJTHJIEHAa W W3yYeHHE €ro CBOICTB,
yMEHHE B3aMMOIEHICTBOBATH c COIMAIbHBIMI | KAUECTBEHHBIE PEAKLIUU HA abJETUAbI, Kpaxman, YKCYCHYI KUCIIOTY;

WHCTUTYTAaMH B COOTBETCTBHM C HUX (DYHKIUSIMU U
Ha3HAUYCHHEM.

MeTanpeaMeTHblie pe3yabTaThl J0JKHbI 0TPAXKATh:
OBjaeHHe YHUBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH
JeHCTBHUAMM:

0) coOBMeCTHas 1eITeJIbHOCTD.

MMOHUMATh U WCIIOIH30BATh MPEUMYIIECTBA KOMaHIHON 1
WHIUBUAYAIBHON paboThI;

MIPUHUMATh enu COBMECTHOM JIeSITeIIbHOCTH,
OpraHu30BBIBATH U KOOPJAMHHUPOBATH JACHCTBUA IO €€
JIOCTHUKEHHIO: COCTaBJISITh IIJIaH ACHCTBUH, paclpeneaTh

poaM € Y4YeTOM MHEHMH YYaCTHUKOB O0OCYXIaTh
pe3yabTaThl COBMECTHON pabOTHI.
OBnajgeHne  yHHBEPCAJbHBIMH  PeryJATHBHBIMH

JeHaTypauus O€JIKOB IMpH HarpeBaHWU, LIBETHHIE peakluu OEIKOB;
IPOBOJUTh PEAKLUHM HMOHHOTO OOMEHa, OIpeNeNiTh Cpeay BOJHBIX
PacTBOpOB, KaueCTBEHHBIE PeaKIuu Ha cylbdart-, KapOOHAT- U XJIOPUI-
AQHUOHBI, HA KATUOH aMMOHUS; pelIaTh SKCIIEPUMEHTAJIbHBIE 3a/1a4H 110
temam "Mertamnel" u "Hemeramibl") B COOTBETCTBUU C MpaBHIIaMU

TEXHUKH O€30MacHOCTH TMpu OOpalleHHd C  BeIeCTBAMH U
nabopaTOpHBIM  000pYJIOBaHUEM; MPEACTABIATh  PE3YJIbTAThI
XUMHYECKOTO  JKCIIepUMEHTa B  ¢opMe 3allucu  ypaBHEHUH

COOTBETCTBYIOIIUX peaKIUi U (QOpMYIHpPOBaTH BHIBOJBI HA OCHOBE
3TUX PE3yIbTaTOB.




JeHCTBUSIMU:

r) NPpUHATHE ce0s M APYTUX JI0Jei:

IIPUHUMaTh MOTHUBBI U apryMEHTbl JIPYTUX JIIOAEH
aHaJIM3e Pe3yJbTaTOB JIEATEIbHOCTH;

IIpU3HaBaTh CBOE IpaBO M IpaBO JAPYTUX JIOAEH Ha
OIIUOKHU;

pa3BUBaTh CIIOCOOHOCTb IOHMMATh MHpP C IO3ULUH
JPYyroro 4eaoBeKa.

npu

OK 07. CopnelicTBoBaTh
COXPaHCHHIO
OKpY>Karolleu Cpebl,
pecypcocOepeeHHUIO,
MPUMEHSTH 3HaHUS 00
W3MCHCHHHU KJIMMAaTa,
MIPUHITUITBI OEPEHKITNBOTO
MIPOU3BOJICTBA,

3¢ (HEeKTHBHO JCHCTBOBATH
B UpE3BbIUATHBIX
CUTYyaIHsIx

JInuyHOCTHBIE pe3yabTaThl JAOLKHBI OTpPaXkaTb B
YacTu:

IKOJIOTNYeCKOr0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH 9KOJIOTUYECKOU KYJIbTYpHI,
[MOHUMAaHUE BIIUSIHUS COLIMAIbBHO-3KOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MPUPOAHOM W COLMAIBHOMN
cpensl, OCO3HaHUe rJ1006aTBHOTO Xapakrepa
9KOJIOTUYECKHX MPOoOIIeM;

IJJAHUPOBAaHUE W OCYLIECTBICHUE  ACUCTBUH B
OKpY)KaloIllel Cpele Ha OCHOBE 3HaHMsA  LeJel

YCTOWYUBOI'O Pa3BUTHS YEIIOBEYECTBA;

AKTUBHOE HENPUATHE JEHWCTBHUM, NIPUHOCIIIHUX BpPEJ]
OKpY>Karolleu cpere;

yMeHue IIPOTHO3UPOBATH
JKOJIOTUYECKHE IIOCJIEICTBUS
JNENCTBHN, MPEAOTBPAIATh UX.
MeTanpeamMerHblie pe3yabTaThbl J0KHbI 0TPAXKATh:

H66HaFOHpI/I${THHe
npeAIPUHUMACMBIX

Osaanenue YHHBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJbHBIMHU JAeHCTBUAMM:

B) pabora ¢ ungopmaumei:

HCII0JIb30BATh CpeacTBa UH(POPMAIMOHHBIX "
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B peleHnn
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ajad ¢ coOmroieHueM TpeOOBaHUM  IPrOHOMMKH,

TEXHUKU O€30MacCHOCTH, TUTHEHBI, pecypcocOepekeHus,
MPABOBBIX M ITUYECKHX HOPM, HOPM HH(MOPMAIMOHHON
0€30I1aCHOCTH.

JucuuniauHapubie  (MpeaIMeTHBbIE) Pe3yJbTaTbl M JIOJLKHBI
0TPakKATh:
IIP6 01. chopMUpOBAaHHOCTE TPEICTABICHHUNA: O XUMHUYECKOU

COCTaBJISAIOLIEH €CTEeCTBEHHOHAyYHOM KapTUHBI MHpa, POJIM XUMHUU B
NO3HAHWUY SIBIICHUH TPUPOABI, B (OPMUPOBAHMHM MBIIUICHUS U
KyJbTYpbl ~ JHMYHOCTH, €€  (YHKUMOHAIbHOH  I'PaMOTHOCTH,
HGO6XOILI/IMOI71 AJI pCHICHUA TMPAKTUYCCKUX 3aJad U OKOJIOIMYCCKH
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOIHON CpPEIE;
npoe 10. c(OpMHUPOBAHHOCTh YMEHUH CcOOJItOJIaTh IMpaBuia
9KOJIOTUYECKU 11eJ1IeCO00pa3HOro MOBEACHUS B OBITY U TpPYAOBOU
JESITEIbHOCTH B LENIAX COXPAHEHUS CBOErO 3[I0POBbS U OKPYKAIOLIEH
IPUPOJHOM Cpelbl; YYUTHIBATH ONACHOCTb BO3JCHCTBUS HA JKHUBBIE
OpraHu3Mbl OIPCACICHHBIX BCHICCTB, ITOHHMMAA CMBICII I10Ka3aTCIAa
IpEIEeNbHON JOYCTUMOM KOHIIEHTPALH.

[IK 2.3. OcyiiecTBiasiTh
MIPUTOTOBJICHUE,

JInyHOCTHBIE Pe3yabTaThl
YaCTHU:

AO0JIKHBI OTpakKaTb B

ImpPo 02.
BKJIIOYAET:

BJIQJICHUE CUCTEMOU XMMHYECKUX 3HAHUM, KOTOpast
OCHOBOIIOJIararoimmue IOHATHUA (XI/IMI/I‘IGCKHﬁ JJICMCHT,




TBOpYecKoe oopmieHHE
Y TIOJITOTOBKY K
peanu3alyu CyrnoB
pa3HoOO0Pa3HOTO
ACCOPTUMEHTA.

[IK 2.4. OcyuiecTBasTh
MPUTOTOBIICHHE, HETIPOJIO-
JDKUATENIEHOE XpaHEHUE
TOPSIYUX COYCOB Pa3HO-
00pa3HOro acCOPTUMEHTA.
[IK 2.5. OcyuiecTBasTh
MIPUTOTOBIICHHE,
TBOpYECKOE 0(OpMIICHHUE
1 TIOJITOTOBKY K
peanu3aly ropsiaux
OJII0/] ¥ TAPHUPOB U3
OBOIIIEH, TPUOOB, KPYII,
0000BBIX, MAKAPOHHBIX
U3JIeNUi pa3HO0Opa3HOTO
aCCOPTUMEHTA.

[IK 2.6. OcyuiecTBasTh
MIPUTOTOBIICHHE,
TBOpYECKOE 0(opMIIeHHUE
Y TIOJITOTOBKY K
peau3ainuy ropsInx
OJII0]1, KyJTMHAPHBIX
U3JIeNNH, 3aKyCOK U3 ML,
TBOpOTa, ChIpa, MyKH
pa3HooOpa3HOro
aCCOPTHUMEHTA.

[1K 3.4. OcyuiecTBasTh
MIPUTOTOBIICHHE,
TBOpYECKOE 0(opMIIeHHE
1 TIOJITOTOBKY K
peanu3zanuu 6yTepOopoIoB,
KaHare, XOJOIHbBIX
3aKyCOK pa3HOOOpa3HOro
ACCOPTUMEHTA.

IIK 4.5. IlpuroroBienue,

TPYOBOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYIy, OCO3HAHUE IIEHHOCTH MacCTEepCTBa,
TPynOJItO0HE;

TOTOBHOCTh K aKTMBHOM JIEATEILHOCTH TEXHOJIOTHYECKOM
u COIIMATbHOM HaIpaBJICHHOCTH, CIIOCOOHOCTh
WHUIUUPOBATh,  IUIAHUPOBATH M CaMOCTOSITEIIBHO
BBITIOJIHATH TaKYIO ACATEIHHOCTD;

WHTEpPEC K pa3uuHbiM cdepaM MpodecCHOHATBHON
NEeSTEIILHOCTH.

MeTanpeamMeTHble pe3yabTaThl AOJIKHBI
oTpaxkath:OBJjIajieHe YHHBEPCAJIbHBIMH Y4YeOHBIMH
NMO3HABATEJIbHBIMU J1€HCTBUAMM:

a) 6a3oBble JIOTHYECKHUE JAeiiCTBUS:

CaMOCTOSITENIbHO (OPMYTUPOBATh U aKTyalU3UPOBAThH
po0OyieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh CYIICCTBCHHBINA MPU3HAK WM OCHOBAHUS
JUIsl CPaBHEHHMSL, KJIacCU(UKAIIUN U 0000IIECHUS;
OTIPEIEIATh eI JIeATeILHOCTH, 33a/1aBaTh MapaMeTPhl U
KPUTEPHUU UX TOCTHKEHUS;
BBISBJISATH ~ 3aKOHOMEPHOCTH |
paccMaTpuBaeMbIX SBIICHUSX;
BHOCUTh KOPPEKTHBBI B JESATEIBHOCTh, OICHUBATh
COOTBETCTBHE pE3yJIbTATOB IIEJIsIM, OILIEHUBATH PUCKH
MOCJIEACTBUN NEITEILHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE eCTBHS:

MMPOTHUBOPCUUA B

BJIAJICTh  HABBIKAMH  y4eOHO-HCCICOBATEIbCKONH U
HpOCKTHOI\/'I JCATCIIBHOCTH, HaBbIKaMH paspCiCHuAd
npobiuem;

BBISIBJIATD MMPUYIUHHO-CIICACTBCHHBIC CBiA3U nu
AKTyaJIu3upoBaTh 3aJaa4dy, BbBIIBUTAaTb THIIOTE3Yy €€

pelieHus, HaXOOUThb AapryMEHThl Ul [OKa3aTelIbCTBa
CBOMX YTBEP)KJEHUW, 3a7aBaTh MapaMeTpbl U KPUTEPHUH
peuieHus;

AHAIM3UPOBATh IIOJIyYEHHBIE B XOJE PELICHHs 3a7a4d
pe3yabTaThl, KPUTUYECKHA OLICHUBATh UX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

YMETb IIEPEHOCUTD 3HAHUS B II03HABATEIIBHYIO U
IIPAKTUYECKYIO 00JIACTH KU3HEAEATEIbHOCTH.

aToM, DIIEKTPOHHAst 000JI0YKa aToMa, S-, p-, -3JIEKTPOHHbBIC OpOHUTAIH
aTOMOB, HOH, MOIIEKYJa, BaJ€EHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTS,
CTENEeHb OKUCJICHHS, XUMHUYECKas CBs3b, MOJIb, MOJSIpHas Macca,
MOJISIPHBI 00BEM, YIIIEpOJHBINA CKeNleT, (PyHKIMOHAIbHAS TpyIa,
pajMKai, W30MepUs, H30MEpPbI, TOMOJOTHYECKHI psiJ, TOMOJOTH,
yIJI€BOJIOPOABI,  KUCIOPOA- U  a30TCOJEp)Kallie  COEAUHEHHS,
OMOJIOTMYECKH aKTHBHBIC BeIIeCTBAa (YIJICBOIBI, JKHUPBI, OCIKH),
MOHOMEp, TIOJMMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJCKYJISIPHBIC
COEMHEHUS, KPUCTAJUINYECKasl pelieTKa, TUIIbl XUMHUYECKHX pPeaKuil
(OKHCIUTENBHO-BOCCTAHOBHUTENbHbBIE,  3K30-U  HHIOTEPMHUYECKHE,
peakuu MOHHOTO OOMEHa), pacTBOP, AJIEKTPOIUTHI, HEAIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS JUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBHUTEIb,
CKOPOCTh XMMHYECKOHN peaklnu, XUMHYECKOe PaBHOBECHE), TEOPUH U
3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOSHHSI OPraHMYECKUX BemiecTB A.M.
Bytneposa, Teopus ANEKTPOIIUTUIECKON JUCCOLIMAINHY,
nepuoauueckuit 3akon .M. MennaeneeBa, 3aKk0oH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (HAKTOIOTHUECKUE
CBEIEHUS O CBOMCTBax, COCTaBe, TMOJIYyYCHHMH U 0E30MacHOM
UCIIONB30BAaHUU BAKHEUIINX HEOPraHMYECKUX U  OPTaHMYECKUX
BEIIECTB B OBITY W IPAKTUYECKOH IS TEITLHOCTH YEIIOBEKa,

IIP6 03. cdopMHUPOBAaHHOCTb YMEHHUIl BBIABIATH XapaKTEpHBIE
NMpPU3HAKA ¥  B3aWMOCBS3b  HM3Y4YCHHBIX IOHATHHA, TPHUMEHATH
COOTBETCTBYIOIIME TMOHATHS TMPU OMHCAHUU CTPOCHUS U CBOMNCTB
HEOPTaHWYECKUX ¥ OPraHMYeCKUX BEIIECTB M WX NPEBPAIICHHIA;
BBISIBJISITH  B3aUMOCBSI3b XMMHUECKUX 3HAaHUH C TOHATUSMU U
MIPEICTABICHUSMH JAPYTHX €CTECTBEHHOHAYYHBIX PEJIMETOB;

P66 04. chopmupoBaHHOCTH YMEHUW HUCHOIB30BAaTh HAMMEHOBAHUS
XUMHAYECKHX COCIWHEHHH MEXIYHApOIHOTO COI03a TEOPETHYECKON H
MPUKJIAHON XUMUU M TPUBUAIbHBIE HA3BAaHUS BAKHEUIIUX BEIECTB
(oTmiieH, aneTwieH, THIepuH, G(eHon, (opMaapAeTU, YKCyCHast
KHCIIOTA, TJIMIIUH, YTapHBIA ra3, YIIeKUCIBIA ra3, aMMHUakK, ramieHas
W3BECTh, HETalleHass U3BECTh, MUTHhEBAsI COJa W JAPYTHX), COCTABIATH
(hopMyIIbI HEOPTraHWYECKHX M OpPraHWYeCKHX BEIIEeCTB, YpPaBHEHHS
XUMHYECKHX peaklnuid, OOBACHATh WX CMBICT, IOJTBEPKIATH
XapaKTepHble XUMHUYECKHUE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMU
SKCIIEPUMEHTAMH U 3alUCSMU YPaBHEHUN XUMUYECKUX PeaKIuii;

1P6 05. c(hOpMUPOBAHHOCTH YMEHUI yCTaHaBJIMBATh
MPUHAICKHOCTh U3YYCHHBIX HEOPraHMYeCKMX M OpraHH4ecKHX
BEIIECTB K OMNpPENEICHHBIM KjaccaM U TpylnaM COSAMHCHHIA,




odopmiieHrE U
MOATOTOBKA K peaTn3aliu
XJ1€000yI0UHBIX, MYYHBIX
KOHJAUTEPCKUX U3IEITUI
pa3zHoo0pa3HOro
aCCOPTHMEHTA

[IK 5.3. OcyiiecTBasiTh
W3TOTOBJICHHE, TBOPUYECKOE
odopmiieHre, TOArOTOBKY
K pealin3aiuu
XJ1€000yTOUYHBIX U3EIUN
1 xJjie0a pa3HooOpa3HOro
aCCOPTHMEHTA.

[IK 5.4. OcyuiecTBasTh
W3TOTOBJICHHE, TBOPUYECKOE
odopmIieHHE, TIOTOTOBKY
K peasii3aiy My4HbIX
KOHAUTEPCKUX U3IAETUI
pa3zHoo0pa3HOro
aCCOPTHMEHTA.

[IK 5.5. OcyuiecTBasTh
W3TOTOBJICHHE, TBOPUYECKOE
odopmiieHre, TOATOTOBKY
K peasIi3aIiiy MAPOKHBIX
U TOPTOB pa3HOOOpa3HOrO
aCCOPTHMEHTA.

XapaKTepu30BaTh MX COCTaB M Ba)KHEHIIME CBOWCTBA; ONPEIEIAThH
BHUJIbI XMMHYECKUX CBsI3€H (KOBaJICHTHAasi, MOHHAs, METaJUIMYecKas,
BOJOPOAHAs),  TUOBl  KPUCTAUIMYECKUX  PEHIETOK  BEIIECTB;
KJaccu(hUIUpPOBATh XUMUYECKHE PEAKLINY;

ITP6 08. chopMupOBaHHOCTh YMEHHH IIJJAHUPOBATh W BBIOJHATH
XUMUYECKUM SKCIEPUMEHT (TMPEeBpaIEHUsI OPraHUYECKUX BEIIECTB MPHU
HarpeBaHUM, T[OJY4YeHHE OTWICHAa U H3YYCHHE €ero CBOWCTB,
KaueCTBEHHbIE PEAKIMU HA aJbACTUIbI, KpaxMaj, YKCYCHYIO KHUCIIOTY;
JeHarypauus OelIKOB MpH HarpeBaHWHU, LIBETHHIE PEaKuu OEIKOB;
MPOBOJIUTh PEAKIIMA HOHHOTO OOMEHA, OMpEACsATh CPeAy BOIHBIX
pacTBOPOB, KAUECTBEHHBIC PEAKIINH Ha CyNIb(daT-, KapOoHAT- U XJIOpUA-
AQHUOHBI, HA KATMOH aMMOHMSI; pellaTh 3KCIEPUMEHTAJIbHBIE 3a7a4uu 110
teMaMm "Metamuibl" u "HemeTtamiel") B COOTBETCTBHH C IpaBUJIAMHU
TEXHUKA O€30MacHOCTH TMpH OOpameHuH ¢ BEIIeCTBAMH U
1a00opaTopHbIM  000pyAOBaHUEM; NPEICTaBIsATh  PE3yIbTaThl
XUMHUYECKOIO  JKCIIEpUMEHTa B  (opMe 3alluCu  ypaBHEHUH
COOTBETCTBYIOIIUX peaKIuii U (OpMYIHPOBATH BHIBOJBI HA OCHOBE
3TUX PE3yJbTaTOB;

I1P6 09. chopMUpOBaHHOCTH YMEHHS AaHATTU3UPOBATH XUMHUECKYIO
nH(}OpMaLINIO, TTOJIyYaeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTB
MaccoBoit nHbopMaruu, cetb UHTepHET U Ipyrue).




2. CTPYKTYPA U COJIEPXKAHUE OBIIEOBPA3OBATEJILHOM JTUCIUILIUHBI «XUMHWSH
2.1. O0beM IMCHUIVIMHBI U BH/BI y4e0HOH padoThI

Bua yueOHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 124

B T.Y.

OcHoBHOe cojiep:KaHue 96

BT. 4.

TEopeTHYecKoe 00ydeHne 46
MPAKTUYECKHUE 3aHITUS 24
n1abopaTopHbIE 3aHATH 16
KOHTPOJIbHBIE pabOTHI 8
IIpodeccnonaIbHO-OPUEHTHPOBAHHOE COepPKaHue (CoAepKaHne 24

NPHUKJIATHOT0 MOAYJIfA)

BT. 4.:

TEOpEeTUIEeCKoe 00yueHne 10
MPaKTUYECKHUE 3aHATUSA 10
nabopaTopHbIE 3aHATH 4

IMpomexxyTounas aTrecTamus (3K3aMeH) 6




2.2. TemaTuyeckuii IVIaH M coJeP:KaHUE TUCHUTIITHHBI

HaumenoBanue Conep:xanue yueOHOro Matepuaa (OCHOBHOE U MPO(deccCHOHAILHO OPMEHTHPOBaHHOE)1, O0bém | Dopmupyembie
pa3aesioB M TeM Ja0opaTOpHbIEe M NPAKTHYECKUE 3aHATHS, IPUKJIAJTHONH MOAYIb 4acoB KOMIIeTEHIIUH
1 2 3 4

Conep:xaHue y4eOHOro Marepuajia 96 \
Pa3nen 1. TeopeTnueckue 0CHOBBI XUMUM 25
Tema 1.1. Coaep:xkaHue yueOHOro MaTepuaJa 2 OK 01
OcHoBHBIE XUMHYECKHUH 2JIeMEHT. ATOM. SIIpo aTromMa, H30TOMBI. DJIEKTPOHHAsT 00010YKa. DHEPreTHYECKUE YPOBHH,
XMMHYECKHE NOHATUSA  |1moaypOBHU. ATOMHBIC OpOUTANH, S-, P-, d- 3eMeHThl. OCOOCHHOCTH paclpeIelIeHUs JICKTPOHOB TI0 1
H 3aKOHBI, CTPOCHHUC opOHUTaIsIM B aTOMaX JIEMEHTOB MEPBBIX YETHIPEX MEPHUOAO0B. DIEKTPOHHAS KOHPUTYpAIUsi aTOMOB.
aTOMOB XHMHYCCKHX OCHOBHBIC XMMUYECKHE 3aKOHBI
SJICMCHTOB IIpakTnyeckune 3aHATHSA

[Ipaktuueckas pabota Nel. «OCHOBHBIE KOJIMYECTBEHHbBIE 3aKOHBI B XMMHUH U PACUYETHI IO YPABHEHUAM

XUMHUYECKUX PEAKLIUN».

OTHOCHUTENbHBIE AaTOMHAs U MOJIEKYJIsipHasi Macchl. MonsipHas macca. KonnuectBo Bemectsa. MaccoBast 1

JI0JIs BelecTBa. 3akoH ABoraapo. Mossipablii 00beM razoB. OTHOCUTENbHAS IIOTHOCTH ra3oB. Pacuersl mo

YpaBHEHUSM XUMHUYECKUX PEaKIUi ¢ UCTOIb30BAaHHEM MaCCOBOM JIOJHM BEIIEeCTBa, 00bemMa (HOpMaibHbIE

YCJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaepsxanue yueOHOIro MaTepuaa 4 OK 01
ITepuonnueckuii [Tepuonnueckas cucrema xumuueckux sneMeHToB .M. MenaeneeBa. ®uznueckuii cmbici [lepuoanuec- OK 02
3aKOH U koro 3akoHa JI.1. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX HJIEMEHTOB, IIK 2.3.
ITepronnueckas 00pa3zyeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM XUMUYECKOTO JIEMEHTA B 2 IIK 2.4. TIK 2.5.
crucremMa XuMu4deckux | Ilepmoanueckon cucreme. MUpoBO33peHUECKOE U HayuHOe 3HaueHue [lepuoanueckoro 3akona /[.M. [IK 2.6. TIK 3.4.
sneMenToB [. H. Menpeneena. K 4.5. TIK 5.5,
Menneneesa, MX CBISE | [IpakTuueckune 3aHsTHS
C COBPEMEHHOM
TEOpUEH CTPOEHUS [TpakTuueckas pabota No2. «3ydeHre nepuoAnUecKUX 3aKOHOMEPHOCTEH U X B3aMMOCBS3H CO
aTOMOB CTPOECHHEM aTOMOBY.

[lepuonnueckas cuctema xummuueckux 3meMenToB JI.1. Menneneesa. CBsi3b NEPUOIUUECKOTO 3aKOHA U

[Tepronuueckoit CUCTEMBI XUMHUYECKHX 3JIEMEHTOB C COBPEMEHHOM TEOPUEUN CTPOCHUSI aTOMOB.

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUECKUX JIEMEHTOB, 00pa3yeMbIX MU MPOCTHIX M CIOKHBIX 2

BEILIECTB I10 TpynnaM u nepuojam [lepuonnueckoil cucteMsl. 3HAYEHHE NTEPUOANYECKOTO 3aKOHA U

cucTeMbl XxuMuueckux 3aemeHToB J[.M. MeneneeBa B pa3BUTHN HayKH.

VYcTraHoBIEHHE CBS3U MEXKIY CTPOCHUEM aTOMOB XUMUYECKHUX JIEMEHTOB U MEPUOJUYECKUM U3MEHEHUEM

CBOWCTB XMMHUUYECKHUX AJIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUHM C MOJIOkeHUeM llepuoanyeckoi

cucteMbl. Penienne npakTHKO-OpUEeHTUPOBAHHBIX TEOPETUUECKHUX 3a/IaHUM HA XapaKTEepU3aLUI0

! OGpazoBatenbHas OpraHU3aIHs BIPAaBE CAMOCTOATEIHHO ONPEICISTh MOCIEI0BATEILHOCTh H3yUCHHS PA3/IeIoB M TEM, BXOIANIUX B HHX, 2 TAKXKE MePepacpeesiTh KOTHIECTBO YaCOB TS
OCBOCHHS 00YYaIONIUMHUCS y4eOHOro MaTepuaia, ¢ y4eToM JIOTUKH (OPMHUPOBAHMS AUCLHUIUIMHAPHBIX PE3YJIbTAaTOB, OOIMX M MPO(ECCHOHATEHBIX KOMIETCHIINH, MeXXIIPEIMETHBIX CBSI3eH ¢
JIPYTUMH JTUCIUILIMHAMH 00111e00pa30BaTelbHOro0 U 001IenpoecCHOHAIBHOI0 HKIOB yuebHoro miana OIT CIIO.




XUMHAYECKHX DJIEMEHTOB «MeTalInuecKue / HEMETAINUYECKHUE CBOMCTBA XUMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHUH C MX 3JEKTPOHHBIM CTPOCHHEM U MOJOKEHUEM B MEPUOJUUECKON CUCTEME XUMUYECKUX
anemenToB .M. MenaeneeBay

Tema 1.3.

CtpoeHue BeliecTna u
IIPUPOJA XUMUYECKON
cBsi3u. MHOTOOOpa3ue
BEIIECTB

Conep:xanue yueOHOro MaTepuaJia

Crpoenue BeniecTBa. XuMHUYECKast CBSA3b. Bubl XuMHU4yecKkoi cBA3M (KOBaJECHTHAs HEMOJISIPHAS U
MoJIIpHAasi, MOHHAs, MeTajuinyeckas). Mexanu3Mbl 00pa30BaHUs KOBAJIEHTHOM XUMUYECKON CBS3H
(oOMeHHBIN U TOHOPHO-AKIIETITOPHBIN). BogopoaHast cBsi3b. BaneHTHOCTh. DIEKTPOOTPUILIATEITHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U AHHOHBI

HpaRTn'{ecmle 3AHATHUSA

[TpakTrueckas padota Ne3. «CTpoeHHE BeIIeCTBa M MPUPOIa XUMUUYECKON CBSZH.

JleMoHCTpanus MoJieieil KpUCTAIUIMYECKUX PEHIeTOK: HOHHOH (XJIOPU HATPHs ), aTOMHOH (TpaduT 1
anMa3s), MOJIEKYJISIPHOM (YTJIEKUCIbIH ra3, uo), MeTallindeckoi (HaTpuid, Maruui, Mmenp). Pemenue
MIPAKTUYECKHX 3aJJaHHil Ha COCTAaBIEHUE SIIEKTPOHHO-Tpaduueckux hopmMyn sneMeHToB 1—4 nepuoaon

OK 01

Tema 1.4.
Knaccudukanus,
¥ HOMEHKJIaTypa
HEOPraHMYECKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

Knaccudukanus Heoprannyeckux BemecTs. HoMeHkIaTypa HEOpraHn4eCKuX BEIECTB (OKCHIBL,
TMJIPOKCHUIbI, KUCIIOTHI, CONK). BelecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. ArperaTHble
cocTosiHus BeecTBa. Kpucrananueckue 1 aMopQHbIe BellecTBa. 3aKOH ITOCTOSIHCTBA COCTAaBa BEIIECTBA.
Tunsl KPUCTAIUIMUECKUX PELIETOK (aTOMHAs!, MOJIEKYJIIpHasi, HIOHHAs!, METalInYecKas ). 3aBUCUMOCTb
CBOMCTBA BEIIECTB OT TUIA KPUCTAJUIMYECKON PEIIETKU

HpaKanecmle 3AaHATHUSA

[TpakTryeckas padora Ne4. «HomeHki1aTypa HEOPraHUUECKUX BEILIECTBY.

Pemenue npakTuyeckux 3aJjaHui MO KjIacCU(PUKAUU, HOMEHKIIATYpe U XUMUUYECKUM (hopMysiam
HEOPraHMYECKUX BELIECTB PA3IUYHBIX KIacCOB (yrapHbIi a3, yrJIeKUCIbI ra3, aMMuax, raiieHasi U3BecTb,
HeraleHasi U3BeCThb, MUThEBasl coa U APYrux): Ha3BaHUs BemiecTs 1o MexxayHapoaHoi (MIOITAK) nmmn
TPUBHAJIBHON HOMEHKJIATYpe U COCTaBlIeHHE (POPMYJIbl XMMUYECKHUX BEIECTB, ONpe/IeeHNe
MIPUHAJIEKHOCTH K Kiaccy. [lonck nHpopMaluu no Ha3BaHUAM, UACHTU(UKATOPAM, CTPYKTYPHBIM
bopmynaM. AHaIN3 XUMHUYECKON HH(pOpMAIIUH, TTOJTy4aeMO U3 Pa3HBIX HCTOUHUKOB (CPEJCTB MAaCCOBOI
nHpopmanuu, cetb IHTepHET u Apyrue)

OK 01
OK 02

Tema 1.5.
THIpl XUMHUYECKUX
peakuuii

Conep:xanue yueOHOIro MaTepuasia

Xumnyeckas peakuus. Knaccupukanus v TUIBI XUMUYECKUX peaKLUi B HEOPTaHUYECKON U OpraHuYecKoi
XUMHH. 3aKOHBI COXPAHEHUSI MacChl BEIIECTBA, COXPAHEHUSI U IIPEBPALLCHHS] SHEPTUU IIPU XUMHUECKUX
peakuusax. OKUCINTENbHO-BOCCTAHOBUTENbHbIE peakiuu (YpaBHEHHsI OKUCICHHUSI-BOCCTAHOBIIEHUS, CTETIEHb
OKHUCJICHUS, OKUCIIUTENb U BOCCTAHOBUTED, IIPOLIECCHI OKUCIIEHHUS U BOCCTAHOBIICHHU S, BAXKHEHILINE
OKHCIIUTEIN U BOCCTAHOBUTEIHN, METO]] JIEKTPOHHOTO OaJlaHCa, JIEKTPOJIM3 PACTBOPOB U PACILIABOB
BEILECTB, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKLIUU B IIPUPOJIE, IIPOU3BOACTBEHHBIX IIPOLIECCAX U
KHU3HEIESITEIbHOCTH OPraHU3MOB)

JlabGopaTropHble 3aHATHA

JIaGoparopnas padota Nel «TUIBI XUMUYECKUX PEAKIIHII».

OK 01
OK 02




HccnenoBanue TUIOB (110 COCTaBY U KOJMYECTBY MCXOTHBIX U 00Pa3YIONMIUXCS BEIIECTB) U IPU3HAKOB
XUMHYECKUX peaknuii. CocTaBlieHne ypaBHEHUI peakluii COSTUHEHMS, Pa3I0OKEHUs, 3aMeIlleH s, OOMeHa,
B T.4. PEaKIMi TOPEHUSI, OKUCIICHUSI-BOCCTaHOBJIEHUS. COCTaBICHUE U YPAaBHUBAHUE OKUCIUTEIBHO-
BOCCTaHOBUTENIBHBIX PEAKIIUH METOJIOM JIEKTPOHHOTO Oananca. PacueTHble 3a71a4n Ha HAXO0XKICHUE
OTHOCUTEIBbHOW MOJIEKYJIIPHOW MacChl, ONPEIEIEHHE MACCOBOM JOJIM XUMUYECKUX JJIEMEHTOB B CIIOKHOM
BCIIIECTBE

Tema 1.6. Coaeprxanue yueOHOro MaTepuasa OK 01
CKOpOCTh XUMHYECKUX | CKOpOCTh PEAKLMH, €€ 3aBHUCHMOCTh OT PA3/THUHBIX (HAKTOPOB: IIPHPOJIE PEATHPYIONINX BEIIECTB, OK 02
peakuuii. XMMHYECKOC | KoHIEHTPALHH PEArHPYIOIINX BEIECTB, TEMIICPATYPhI U [UIOMAIH PEAKIIMOHHOMN TOBEPXHOCTH. TerioBbie 1K 2.3.
PaBHOBCCHE 3¢ HEKTH XUMUYECKUX PEAKIHIA: 9K30- U SHI0TepMUYecKue peakunu. OOpaTUMbIe peakini. XUMUYECKOe [IK 2.4. TIK 2.5.

paBHOBecHe. DaKTOPbI, BIUAIOIINE HA COCTOSIHUE XUMHUECKOr0 paBHOBECHsI (KOHLIEHTPALUS peareHTOB IIK 2.6. TIK 3.4.

WM NIPOJIYKTOB peakluy, 1aBjaeHue, remneparypa). [lpunnun Jle latenbe. [IK 4.5. TIK 5.5.

IlpakTH4yeckue 3aHATUSA

[IpakTrueckas padota Ne5. «Bnusinue paznudHbix (aKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUN».

Perienue npakTHKO-OpUEHTUPOBAHHBIX 3aJJaHUN HA aHAIU3 (PAaKTOPOB, BIMAIOIIUX HA U3MEHEHHE

CKOPOCTH XUMHUYECKON peaKIiu. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIMK OT MPUCYTCTBUS

KaTaJln3aTropa Ha IpuMepe pasIokKeHHs MEPOKCUAa BOJIOPO/ia ¢ HOMOILBIO AUOKCHAA MapraHua 1

KaTayas3sl. Pelenne npakTHKO-OpMEHTUPOBAHHBIX 3aJaHui Ha npuMeHenue npunnuna Jle-Illarense mis

HaXO0KJICHUs HAIpaBJICHUS CMEIIECHUs] PaBHOBECHS XMMUYECKOH peakIuy U aHaIu3 (GakTOpOB, BIUSIOMINX

Ha CMEIIEHNE XUMUYECKOTO PABHOBECHS

JlaGopaTopHble 3aHATHUS

1. JTabopaTtopHnast pabota No2. «OrnpesesieHre 3aBUCUMOCTHA CKOPOCTH PEaKIIUU OT KOHIIEHTPAIlUn

pearupyomux BemecTsy. VccnenoBanue 3aBUCMMOCTH CKOPOCTH PEAKLIUU OT KOHIIEHTPALUH.

Omnpenenenre KOHCTAaHThl CKOPOCTH PEaKIUU TpapruueCKUM METOO0M.
Tema 1.7. Coaep:xanue yueOHOro MaTepuasa OK 01
PactBopsl, Teopus PactBopsl. Buasl pacTBOpOB 0 CozlepKaHUIO PACTBOPEHHOIO BemecTBa. PactBopumocts. [lonsATHE 0 OK 02
DNEKTPONIUTHYECKOH JUCIIEPCHBIX cucTeMax. MICTUHHBIE U KOJUIOUIHBIE pacTBOPLI. MaccoBas 101 BEIECTBA B pacTBOPE. OK 04
Aucconnanum u [Tonsitue o BomoponHom nokazarene (pH) pactBopa. Dnekrponutuueckas guccouuanusi. CUuiabHbIe U OK 07
MOHHBII 00MEH ci1abble AJIEKTPOJIUTHI, HEAJIEKTPOJINUTHI. Peakiiny noHHoro oOMeHa. 1K 2.3.

JlabopaTopHbIe 3aHATHSA K 2.4.TIK 2.5.

JIaGoparopnas padota Ne3 «IIpuroroBieHue pacTBOpPOB». 1K 2.6. IIK 3.4.

[IpuroroBneHnne pacTBOPOB 3a/IaHHON MAaCCOBOH JI0JI€H paCTBOPEHHOTO BEIIECTBA, TPOBEICHHE PEaKITHil IIK 4.5. TIK 5.5.

HMOHHOT'O 00MEHa, OTpeIe]ICHHE CPelbl PACTBOPOB BEIIESCTB C TIOMOIIBIO YHUBEPCAILHOTO HHANKATOPA
(kucnasi, HEeUTpaJibHasI, EIoYHas). 3alaHusI Ha COCTABJICHNE MOHHBIX peakiuii. Pemenne mpakTuko-
OPHEHTUPOBAHHBIX PACUETHBIX 33/1aHUI HA PaCTBOPHI, UCIIOJIb3yEeMbI€ B OBITOBOI U POU3BOJICTBEHHOM
ACATCIIbHOCTH YCJIOBCKA.

JlabopaTtopHas padota Ned «Peakuuu rugpoanza.




HccnenoBanue cpelibl pacTBOPOB COJICH, 00pa30BaHHBIX CUIBHBIMU U CIIA0BIMH IPOTOIUTAMH, U UX
peaKIMii ¢ pacCTBOpaMU I1eJI04M U KapOoHaTa HaTpusi. CoCTaBlIeHHE peakInii THPOIIN3a Coen

JlaboparopHas pabota NeS «lccrnenoBanue qUCIEPCHBIX CUCTEM.

Crpoenue u GpakTOpbl YCTOHYUBOCTH AUCTIEPCHBIX cucTeM. CTpoeHne Mulesuisl. PaccenBanue cBera npu
MIPOXO’KJCHUH CBETOBOTO Iy4Ka Yyepe3 ONTUYECKH HEOAHOPOIHYIO cpeny (3ddexra Tunnans).
[IpuroTroBneHue u N3y4eHHe CBONCTB AUCIIEPCHBIX CUCTEM Pa3HbIX BUJIOB: CYCIIEH3UHU, IMYIIbCHUH,
KOJUIOMIHOTO pacTBopa. CpaBHEHHE CBOMCTB UCTUHHBIX U KOJUIOMIHBIX PaCTBOPOB, BBISIBIIEHUE OCHOBHBIX
pazInuuil MEeXIy HUMH.

KonTtpoJuabnas paGora
1

CrpoeHue BeliecTBa 1 XMMUYECKUE peakluu (1o paszaeiny 1)

Pasnen 2. Heoprannueckasi xumusi
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Tema 2.1.
DOU3NKO-XUMHYECKIE
CBOICTBa
HEOPTraHUYECKHUX
BEIIECTB

Coaep:xaHue yueOHOro MaTepuaJia

Mertamnsl. [Tonoxxenue metamioB B [lepuoanyueckoil cucreMe XUMHUECKHUX 31eMeHTOB. OCOOEHHOCTH
CTPOEHHUS PIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. O0mue Gpuznueckue cBoiicTBa MmeTauioB. CruiaBbl
METAJIOB. DJIEKTPOXUMUUYECKUIN Pl HAMPSHKEHUH METAJIIIOB. XMMUYECKHE CBOMCTBA BAKHEHIITUX
METaJUIOB (HATPHUH, KaJaui, KaJabIllUi, MarHUH, ATIOMUHUH, [IMHK, XPOM, JK€JI€30, Me/Ib) U UX COCAMHECHUI.
O6mue cnocoObl moxydeHus: MetauioB. [IpuMeHenrne MeTaioB B OBITY U TEXHHUKE

Hewmeramnsl. [lonoxenue Hemerawios B [lepuogudeckoil cucreMe XUMUIECKUX daeMeHToB J[. 1.
MenpeneeBa 1 0COOEHHOCTH CTpoeHus: aToMOB. Du3nueckue cBOMCTBAa HEMETANIOB. AJIOTPOINUS
HEMEeTaJlJIOB (Ha MpUMepe KHCIopoa, cepsl, pochopa u yriaepoaa). XMMUUYECKHE CBOMCTBA U TPUMEHEHHE
BaKHEHININX HEMETAJUIOB (TaJOreHoB, Cepbl, a30Ta, pocdopa, yriepoaa u KpeMHUs) U UX COETUHEHUN
(OKCHAOB, KUCIOPOJCOJEPKALINX KUCIOT, BOXOPOIHBIX coeuHeHnit). [IpuMeHeHne BaxxHeHIINX
HEMETAJUIOB M UX COETMHEHUI

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, TUAPOKCUIOB, KHCIIOT,
coJieii u ap.). ['eHeTnueckas CBsI3b HEOPraHUYECKUX BEIIECTB, MPUHAIEKAIINX K Pa3IMUYHBIM KJIaccaM.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COEMHEHUMN, BBICIIINX OKCHJIOB U
TUJPOKCHJIOB

IIpakTHYecKHe 3aHATHA

[IpakTrueckas padota Ne6. « DU3NKO-XMMUYECKHE CBOMCTBA HEOPTAaHUUECKUX BEIIECTBY.

CocrapneHre ypaBHEHUH XUMHUUECKUX PEAKIINI C y4aCTHEM MPOCTHIX U CIOKHBIX HEOPTAHUUECKUX
BEIIECTB: METAJUIOB U HEMETAJUIOB; OKCUIOB METAJJIOB, HEMETAJNIOB M aM(POTEPHBIX IJIEMEHTOB;
HEOPraHMYeCKUX KUCIOT, OCHOBAaHUM U aM(OTEPHBIX THAPOKCUIOB; HEOPTAaHUUECKUX COJIEeH,
XapaKTEPU3YIOLIUX UX CBOMCTBA.

Pacuérbl Mmacchl BemecTBa Wik 00bEMa ra3oB 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WM 00BEMY
OJTHOT'O U3 YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, PacUEThI Macchl (00bEMa, KOIMYECTBA BEIIECTBA) POTYKTOB
peaKkIyu, eciii OJHO U3 BEIIECTB UMEET NpUMeCH. PellleHne NpakTHKO-OpUEHTUPOBAHHBIX 33/IaHUN Ha
CBOWCTBA, COCTaB, MOJIyueHUE U OE30MaCHOE UCIIOIb30BAHNE BAXKHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY
1 1po(heCCHOHATILHON JESITEIbHOCTH YeJIOBEKa

JlabopaTopHble 3aHATHS

OK 01

OK 02

OK 04
IK 2.3.

K 2.4. TIK 2.5.
IIK 2.6. TIK 3.4.
[IK 4.5. TIK 5.5.




JlabopaTtopHas padota Ne6 «CBoOICTBa METAINIOB U HEMETAJLIIOBY.

HccnenoBanmne Gpu3andecknx U XUMUYECKUX CBOMCTB METAJUIOB U HEMETAUIOB. PereHue
AKCIEPUMEHTAIBHBIX 33J1a4 110 CBOMCTBAM XMMHUUYECKHUM CBOMCTBAM METAJIJIOB U HEMETAJIOB, 110
pacro3HaBaHUIO U MOJIYYCHUIO COCAMHEHUN METAJIOB U HEMETAJJIOB

Tema 2.2. Copep:kanue y4eOHOIro MaTepuaa OK 01
Nnenrudukarnus IIpakTHYeckne 3aHATHS OK 02
HEOPraHU9CCKUX [TpakTuueckas padora Ne7. «KauecTBEHHBIC XUMHUYECKUE PEAKIINH, XapaKTePHBIC I OOHAPYKEHUS OK 04
BCHICCTB HEOPTaHMYECKUX BEIIEeCTB (KATHOHOB U AHHOHOB)».

CocraBieHnue ypaBHEHUH peakiuii oOHapykeHust KaTHOHOB I-VI rpymnm 1 aHHOHOB, B T.4. B

MOJIEKYJISIpHOI 1 HOHHOM (hopMax. Peakiuu oOHapyKeHUsI HEOPTaHUYECKUX BEILIECTB B pealbHbIX

00BEKTaX OKPYXKAIOIICH CPeIbI

JlabopaTopHble 3aHATHS

JlaboparopHast pabota Ne7 «neHTnduKamys HEOPraHMIESCKUX BEIICCTB. AHATUTHICCKUAES PEAKITHH

katuoHoB [-VI rpynmy. Pernienne sxcrepuMeHTaIbHBIX 331a4 0 XMMHYECKUM CBOICTBAM METalIOB U

HEMETAIIJIOB, M0 PACMO3HABAHUIO U MOJTYYSHHUIO COSAMHEHUN METAIJIOB U HEMETAJUIOB (B3aUMOCHCTBIE

TUAPOKCH/IA AJTIOMUHHUS C pACTBOPAMH KUCIIOT U mieioueit). [IpoBeneHne kauecTBEHHBIX PEaKIINid,

UCIOJIb3YEMBIX Il OOHAPYKEHHs KATHOHOB | rpynmbl (Kanusi, HaTpus, Maruus, ammonus), Il rpymnmnsr Ha

npumepe 6apusi, 111 rpynmst — cBuna, [V rpynmner — anromunus, V rpynmsl — xenesa (11 u 1), VI rpynmsr —

Hukens. Onrcanve HabI0JaeMbIX SIBJICHUN U COCTaBICHHE XUMUYECKHUX PEeaKIIHiA.
Tema 2.3. Conep:xaHue yueOHOro MaTepuaJia OK 01
IIponsBoacTso OO01ue npeacTaBieHus O MPOMBIIIEHHBIX CIIOCO0aX MOTYYSHHUSI XUMUYECKUX BEIIeCTB (Ha MpUMepe OK 07
HEOpPraHUYECKUX MIPOM3BOJICTBA aMMHUAKa, CEPHOM KUCIIOTHI). UepHas 1 1BeTHast MeTaILTyprus. [IpakTnyeckoe mpuMeHeHne
BELIECTB. 3HAUYECHUE 3JEKTPOJIN3a JIJIsl OIYYEHUS IIEIOYHBIX, I1I€TOYHO3EMENIbHBIX METAIUIOB U atoMUHUs. CTEKJIO U
U IPUMEHEHUE B OBITY |CHJIMKATHAs MPOMBIIIICHHOCTD. [Ipo0iieMa 0TX010B M TOOOYHBIX MPOJIYKTOB
1 Ha IIPOU3BOACTBC HpaKaneCKne 3aHATUSA

[TpakTuueckas pabora Ne8. «Heopranuueckasi XUMHsI B COBPEMEHHOM MUPEY.

Pemenue nmpakTuKO-OpUEHTUPOBAHHBIX 3aJJaHUN O POJIM HEOPTAHUUECKOU XUMHUHU B PA3BUTHH MEIUIIHBI,

CO3/IaHUU HOBBIX MAaTEPHAIIOB (B CTPOUTEIHCTBE U JP. OTPACIIAX MPOMBIIUICHHOCTH ), HOBBIX HCTOYHHUKOB

SHEpTruH (aJbTEPHATUBHBIC HICTOYHUKH SHEPTHH) B PEIICHUU TTPOOIIEM DKOJIOTHIECKOM, SHEPTETHUECKOU U

MUIIEBOM 6€30M1aCHOCTH
KourpoJubnas padora o
5 CBoiicTBa HEOPraHMYECKUX BEUIECTB (MO paseiny 2)
Pa3nea 3. Teoperudeckue 0CHOBbI OPraHN4YeCKOH XUMHUH
Tema 3.1. | Conep:xanue yue6Horo matepuaia OK 01




Knaccudukanms,
CTpOCHHE

¥ HOMEHKJIaTypa
OpFaHI/I‘-IeCKI/IX BCIICCTB

IIpenMeT OpraHuYeCcKOi XUMUU: €€ BOSHUKHOBCHHE, PA3BUTUE U 3HAYECHUE B ITOTYYCHUH HOBBIX BEIIECTB U
MaTepuainoB. Teopus cTpoeHMs opranndeckux coequHennii A.M. bytneposa, €€ 0CHOBHBIE TIOJIOKEHUS.
CrpykTypHbIe (POPMYIIBI OpraHUYeCKUX BelecTB. ['omomorus, nzomepus. XuMuuecKkas cBs3b B
OpPraHUYECKUX COCIUHEHHUSX: KPATHBIE CBA3H, G- U T-CBS3H.

[IpencraBnenue o knaccuukauu OpraHMuECKUX BemecTB. HoMeHKIaTypa OpraHn4eckux coeinHeHUH
(cucTemaruyeckas) U TPUBHAIbHbBIE HA3BAHUS BaKHEHIINX MIPEJCTaBUTEIIEH KJIaCCOB OPraHUYECKUX
BELICCTB

IIpakTnyeckune 3aHsATHS

[TpakTuyeckas padora Ne9. «HomeHki1aTypa OpraHi4ecKix BEIIECTBY.

O3HakomiIeHHE ¢ 00pa3laMH OpPraHUYEeCKUX BEILECTB U MaTepHajaMy Ha UX OCHOBE, MOJIEIUPOBaHHE
MOJIEKYJI OPTaHHYECKUX BEIIECTB, HAOIIOJCHHE U ONMCAHNE IEMOHCTPAIMOHHBIX OIBITOB MO MPEBPAILICHHIO
OpPraHUYECKUX BELIECTB IIPU HarpeBaHuu (IU1aBjIeHUe, 00yriauBaHue U roperue). CoctaBiieHHE MOTHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX (HOPMYJT OPraHMYECKUX BEIIECTB OTACIBHBIX KIIACCOB, UCIOIB3Ys UX HAa3BaHUS
10 CUCTEMATHUYECKOW U TPUBUAJILHONW HOMEHKIIAType (3TUJIEH, alleTUIIeH, IIIMLEPHUH, (PEeHOII,
bopmanbaerua, yKCycHas KACIOTa, TIUIKH). PacueTs mpocreiiel opMyIitbl OpraHUuecKOi MOJIEKYJIHB,
UCXO0/1s U3 3JIEMEHTHOr0 cocTana (B %).

Pasnen 4. YrieBoaopoabl
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Tema 4.1.
VYTIi1eBoI0pOaBl U UX
MIPUPOIHBIE UCTOYHUKH

Conep:xanue yueOHOro MaTepuaJa

10

IIpenenpHbIE YreBOAOPOIBI (ATKaHBI): COCTAB U CTPOEHHUE, TOMOJIOTHUECKUH psii. MeTaH u 3TaH: cocTas,
CTpoeHHe, (PU3HUeCKUe U XUMUYECKHE CBOMCTBA (peaklMM 3aMEILEHUS] U TOPEHUS ), HaXOXKAEHUE B IPUPOJIE,
MIOJIyYEHUE U IIPUMEHEHUE.

HenpenenbHble yriieBogopo/ibl (aIKEHbl, aIKaJAUEHbI, aJIKUHBI).

AJKeHBI: COCTaB U CTPOEHHUE, TOMOJIOTMUECKHUI psijl. DTUIIEH U MIPONMIIEH: COCTaB, CTpOeHHe, (U3NYecKre U
XMMHUYECKHE CBOICTBA (peaKuy THAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUIpATAllUU, OKUCIECHUS U
MOJIMMEPHU3AIMH) TIOTY4YE€HUE U TPUMEHEHHE.

Ankanuensl: OyragueH-1,3 u MmetunoyragueH-1,3, XuMHIecKoe CTPOCHHUE, CBOMCTBA (peaKITus
MOJIMMEPHU3aINH ), IPUMEHEHHE (11 CHHTE3a IPUPOTHOTO U CHHTETUYECKOTO KaydyKa U pE3UHBI).
AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHMSI, TOMOJIOTUYECKUH Psifl. AIIETUIIEH: COCTaB, XUMUYECKOE
CTpoeHHe, (pU3nuecKue U XUMUYECKHe CBOMCTBA (peaklMK THAPUPOBaHUs, TaJOreHUPOBaHUs, TUIpaTalluu
TOpPEHMS), IOJyUYEHUE U IPUMEHEHNE (MICTOYHUK BBICOKOTEMIIEPATYPHOTO IIJIAMEHU ISl CBAPKH U PE3KU
METAJIJIOB).

ApomaThueckue yrieBoAaopoabl (apeHsl). beH3on u Tomayon: cocTas, CTpoeHUE, PU3HUECKUE U XUMUYECKHE
CBOMCTBa (peakKIK raJJOreHUPOBaHUs U HUTPOBAHUSA ), IOJIYYEHHUE U IpUMeHeHne. TOKCHYHOCTh apeHOB
(BusiHME OeH30J1a HA OpPraHu3M YelloBeka). [ eHeTnyeckast CB3b MEXy YIIeBOAOPOAAMH,
MPUHAJIEKAITIMU K Pa3IUYHBIM KJaccaM.

[TpupoHbIe HCTOYHHUKH YTIeBOAOPOAOB. [IpupoaHslii ra3 u nomytHele HedTaHbIe ra3sl. Hedts u eé
npoucxoxacHue. CrocoOsl mepepadoTku HEPTH: IEPETOHKA, KPEKUHT (TEPMUYECKUMA, KATATUTUUECKHH ),
nuposn3. [IponykTsl nepepaboTku HeTH, UX IPUMEHEHHE B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIi
YroJib ¥ IPOJYKTHI €r0 NepepadboTKy.

OK 01

OK 02

OK 04
IK 2.3.

K 2.4. TIK 2.5.
IIK 2.6. IIK 3.4.
IIK 4.5. TIK 5.5.




Tema 4.2.
DU3NKO-XUMHYECKIE
CBOIMCTBa
YIJIEBOAOPOJOB

Conep:kanue y4eOHOIro MaTepuaa

JlabopaTopHble 3aHATHS

JlabopaTopHas padota Ne8 «CBoiicTBa yIiI€BOIOPOIOBY.

TpuBunaneHas 1 MeXIyHapOAHAsE HOMEHKJIATypa, XAMHUYECKHE CBOMCTBA, CIIOCOOBI MOTy4eHHS
yraeBoA0poAoB. MojienrpoBaHie MOJIEKY M XUMUYECKUX MIPEBPAIICHHUH YTIeBOI0OPOA0B (Ha MpuMepe
JTaHa, ITWIEHA, alleTUJIEHA U Jp.) U FaJIOT€HONPOU3BOAHBIX. KauecTBEHHbIE peakuu yIriiIeBOAOPOI0B
pa3IMyYHbIX KiaccoB (oOeciBeyrBaHNEe OPOMHOI WK H0JHOI BOABI, paCTBOpA IIEpMaHTraHaTa Kajus,
B3aMMO/ICHCTBHE alleTUIIEHA C aMMHAYHBIM PacTBOPOM oKcHjia cepedpa (1)), kadecTBeHHOE OOHApYKEHHE
yriaepojaa U BOAOPOJa B OPTraHUYECKUX BEIIECTBAX.

[Tonmy4yenue 3TusICHA U3 3TAHOJA B JTA0OPATOPUU U N3YUEHHUE €ro (PU3NIECKUX U XUMHUYECKUX CBOMCTB.
CocraBiieHre peakiyii MPUCOSIMHEHHS U OKUCIICHUS Ha IpUuMepe 3TuiieHa. PelieHre pacueTHbIX 3aa4 ¢
MCIOJIb30BaHNEM ITUIOTHOCTH T'a30B M0 BOJOPOAY U BO3JIYXY.

OK 02
OK 04

KonTtpouabnas paéora
3

Teopus cTpoeHHs OPraHUYECKUX COSTUHEHUN. YTIIeBO0opoabl (TI0 pasnenam 3 u 4)

Paznea S. Kucaopomoconepxamme oprannyecKkie coeIuHeHus
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Tema 5.1.
Crnuptsl. Oenon

Coaep:xaHue yueOHOro MaTepuaJia

[IpenenpHbIe OJJHOATOMHBIC CIIUPTHI (METAHOJI ¥ 3TAHOJ): CTPOCHUE, (PU3MUYECKHE U XUMUYECKUE CBOMCTBA
(peakuuy ¢ akTUBHBIMM METaJlJlaMU, FaJIor€HOBOI0OPOaMH, FOPEHHE), IpUMeHeHue. Boiopoanble cBs3u
MEXy MOJIEKYJIaMH CTUPTOB. DH3HOIOrHYecKOe IEHCTBIE METAHOJIA M ATAHOJIA Ha OPTaHU3M YeJIOBEKa.
MHoOroaToMHbI€ CIUPTHI (STHUJICHIVIMKOJb U TIIHMIIEPHH): CTpOeHUE, PU3NUYECKHe U XMMHUECKHUEe CBOICTBA
(B3aHMOHCﬁCTBHe CO HICJIOYHBIMH MCTAJJIaMU, KAYC€CTBCHHAA pC€aKsad Ha MHOTOATOMHBIC CHI/IpTBI).
du3nonornyeckoe AeiicTBre Ha OpraHu3M deioBeka. [I[pumMeHeHne rviepruHa U STHICHTITUKOISL.

®enoin. CtpoeHue MOJIEKYIIbI, (PU3NUECKUE U XUMUYECKHEe cBoMCTBA (peHosa. TokcuuHocTh PeHomna, ero
¢dbusnonornueckoe IeHCTBrE Ha OpranusMm 4yenoseka. [Ipumenenue dpeHona.

OK 01
OK 07

Tema 5.2.
AJbpIernnsl.
KapOoHOBBIE KHUCTOTHI.
CrnoxHble 3¢upbl

ConepxaHue y4eGHOro MaTepuaJjia

Anbaernzipl 1 KeTOHbI ((hopMasibeTua, aleTanbIerul, aleToH): CTpOeHue, pu3nueckue 1 XUMHUYeCKHe
CBOMCTBa (peaKIMN OKUCICHUS U BOCCTAHOBJIEHUS, KAUECTBEHHbIE PEaKIIUH), TOTYYeHUE U IPUMEHEHHE.
O/HOOCHOBHBIE Mpe/ieNIbHbIE KApOOHOBBIE KUCIIOTHI (MypaBbHHAs U YKCYCHAsl KUCIIOTHI): CTPOCHHUE,
¢bu3nyueckre U XuMHUYecKre cBOMCTBA (00IIKe CBOICTBA KUCIIOT, peaKkius 3TepUPUKaLNN), TOITyIeHUE U
npuMeHeHre. CTeapruHOBasi U OJIEMHOBAsI KUCJIOTHI KaK MPeACTaBUTENHN BHICIINX KAPOOHOBBIX KUCIIOT.
MBpbi1a Kak cOJIM BBICIINX KapOOHOBBIX KHCIIOT, X MOIOIIIEEe AeHCTBUE.

CrnosxHble 3¢upbl Kak MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. ['maponus cnoxubix 23¢pupoB. XKupsel. ['uaponus
#upoB. [IpuMeHenue xupoB. buonoruueckas poib KUPOB.

OK 01
OK 02
OK 04

Tema 5.3.
YrieBoabl

ConepxaHue y4eGHOro MaTepuaJjia

YrneBojbl: cocTaB, KilacCH(PHUKAIUS YrIIeBOA0B (MOHO-, IU- U MOKUcaxapubl). [ moko3a — mpocTenmii
MOHOCaxapu: 0COOEHHOCTH CTPOEHUS MOJIEKYJIbI, (PU3NUeCKre U XUMUYECKHE CBOMCTBA TIIOKO3BI
(B3aumonetictBue ¢ ruapokcunom mean (II), okucnenne aMmmMuadHbIM pacTBOpoM okcuzaa cepedpa (1),
BOCCTAHOBJICHHE, OpOKEHHE TIIIOKO3bI), HAXO0XKIEHUE B IPUPOJE, TPUMEHEHHE TIII0KO3bI, OMOIOrHyecKas
pOJIb B JKU3HEACATENBHOCTU Oprann3Ma uenoBeka. Dotocunre3. @pykTo3a Kak U30Mep IIIOKO3BI.

OK 01
OK 02
OK 04




Jucaxapupl: caxapo3a, MalibTo3a. BoccTaHaBnMBaromyue 1 HEBOCCTAHABIMBAIOIINE TUCAXAPUIBI.
I'mpponus aucaxapunos. HaxoxaeHue B Ipupoe U IPUMEHEHHE.

[Tonucaxapuipl: Kpaxmall, ITMKOTEH U 1eJTtoio3a. CTpoeHne MaKpoOMOJIEKYJl KpaxMalia, IIIMKOreHa U
1eJU1r0J103bl. DU3MUYeCcKue CBOMCTBA Kpaxmaiia v LEUI0I03bl. XUMUYECKHE CBOMCTBA KpaxMalia: TUIPOJIU3,
KaueCTBEHHAs peakius ¢ HomoM. XUMHUYECKHE CBOMCTBA IEJUTIONIO3bI: THAPOIIU3, TIoydeHue 3pupon
1esutr01036l. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, alleTaTHBIN MIENK).

Tema 5.4.
DOU3NKO-XUMHYECKUE
CBOICTBa
KHCJIOPOJIOCOIePIKAIIIIX
OpraHUYECKUX
COETUHEHUN

Conep:xanue yueOHOro MaTepuaJia

HpaRTn'{ecmle 3AHATHUSA

[IpakTuueckas pabora Nel0. «HomeHknaTypa KUCIOPOAOCOAEPKALIUX OPraHUYECKUX COSTUHEHUIN.
TpuBuanpHas U MEKAyHapOHAsi HOMEHKIIATypa, XUMUYECKHE CBOMCTBA, CIIOCOOBI ITOJIyYE€HUs CIUPTOB U
(beHonoB, KapOOHOBBIX KUCIIOT U 3PUPOB, alIbAETUIOB U KeTOHOB. COCTaBIeHUE CXEM peakinii (B TOM
YuClIe TI0 MTPEIIOKEHHBIM LIENOYKaM IIPEBPALEHHI ), XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA
KHCJIOPOJIOCOIEpKAIINX OPraHUYECKUX COCTMHEHUIN

[IpaxTuueckas padora Nell. «Xumuueckue u puznyeckue CBOWCTBA KUCIOPOICOAEPKALIUX OPraHUUYECKUX
COETUHEHUS.

[IpoBenenue, HaOMIOACHNE U OMIMCAHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE
PEaKIMU OJTHOATOMHBIX CIIUPTOB (OKUCIICHHE 3TaHoIa OKcuaoM Meau (11)), MHOroOaTOMHBIX CIIUPTOB
(B3ammozelicTBue rimiepuna ¢ ruapokcuaom meau (1)), anbaernaos (OKKuCIeHHEe aMMUAYHBIM PACTBOPOM
okcuaa cepeopa(l) u ruapoxkcuaom memau (1), B3aumoeiicTBre Kpaxmaia ¢ 0 10M), H3y4eHHE CBOMCTB
pacTBOpa YKCYCHOM KUCIIOTBI.

[IpakTryeckoe MPUMEHEHUE STUIICHTIINKOIIS, TIIuIeprHa, heHomna. [Ipumenenne dpopmanpaeruia,
aleTanb/Jerua, yKCyCHON KUCIIOTHI. Pelenne s3KkcrepuMeHTalIbHBIX 3a/1a4 [0 N3YYeHHUI0 (PU3HKO-
XUMHAYECKHX CBOHWCTB KHCIOPOAOCOIEPKANUX OPraHNIECKUX COCTMHEHHH.

OK 01
OK 02
OK 04

Pa3nes 6. Asorocoaep:xainiye OpraHudecKue CoeANHeHus!

Tema 6.1.
AMUHEL
AMIUHOKHCIIOTEI.
benku

Conep:xaHue y4eOHOro MaTepuaJia

AMI/IHI)IZ MCTUJIAMHUH — HpOCTeI\/JIHH/II\/'I HpC]lCTaBI/ITeJ'II) aAMHHOB: COCTaB, XUMHNYECKOC CTpOCHI/IC, (1)I/I3I/I‘I€CKI/IC nu
XUMHUYECKHE CBOMCTBA, HAXO0XK/IEHHE B MPUPO/IE.

AMI/IHOKI/ICJ'IOTI)I KakK aM(l)OTepHI)Ie OpFaHI/I'-IeCKI/Ie COCINHCHUA. d)mnqecxne U XUMHUYCCKHEC CBOI\/'ICTBa
aMUHOKHCIIOT (Ha puMepe MninHa). bruonorndyeckoe 3HaueHre aMUHOKUCIOT. [lenTusl.

benku kak mpupoaabie nonumepsl. [lepBudHas, BTopuyHas ¥ TpETHUHAS CTPYKTypa 0eTKoB. XUMHUYECKHE
CBOMCTBA OCJIKOB: THAPOJIN3, ICHATYpAIlUsl, KAUECTBEHHBIC PEAKIINN HA OCIIKH.

IIpakTHYecKHe 3aHATHA

[TpakTuueckas padota Nel2. «CBoicTBa a30TOCOACPIKAIINX OPTAHHMUECKUAX COCTHHECHUI.
Ouznyeckue ¥ XUMUYECKHE CBOMCTBA aMUHOB (pEaKIMU C KUCIOTAaMHU U TOPEHHs1) 1 aMUHOKHUCIIOT (Ha
npumepe raunuHa). HabmoaeHue u onrcanyue JeMOHCTPALMOHHBIX ONBITOB: I€HATypalusi OEIKOB pH
HarpeBaHUH, [IBETHBIE PEAKLIUU OEJIKOB.

OK 01
OK 02
OK 04

Pasznen 7. BbicokOMOJIEKYJISIPHBIE COEINHEHUS

o

Tema 7.1.
IImacTtmacchl.

Coaep:xaHue yueOHOIro MaTepuaJia

I

IlpakTnyeckue 3aHATHS

o

OK 01
OK 02




Kayuyku. Bonokna

[Tpaktrueckas padota Nel3. «CunHTe3, aHAIN3 U KIIaCCU(DUKAINS BHICOKOMOJICKYJIIPHBIX COSIMHEHUN)
OCHOBHBIE MOHITHUSI XUMHH BRICOKOMOJIEKYJISIPHBIX COEIUHEHUI: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO,
CTEIMeHb MMOJIMMEPHU3aUH, CPEIHSS MOJIEKYIsipHas Macca. OCHOBHbIE METO/IbI CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COSAMHEHUHN — MOTUMEPHU3aLIUsl U MOJTUKOHACHC CAIHSI.

O3nakomiieHHe ¢ 00pa3amMy MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAYYyKOB: TIACTMACCHI
(MOAMATUIICH, MTOJIUITPOIIMIICH, TOJUBUHUWIXIIOPH, TOTUCTUPOIT); HATYPAJIbHBIM U CHHTETUYECKUE KaydyKU
(OyTammeHOoBBIN, XJTIOPOTPEHOBBIN U U30MPEHOBBIN ); BOJIOKHA (HATYypaIbHBIE (XJIOMOK, MEPCTh, MENK),
HCKYCCTBEHHbIE (alleTaTHOE BOJIOKHO, BUCK03a), CHHTETHUECKHE (KallpOH U JIaBCaH).

[IpakTuueckas padora Nel4. «I'eHeTrueckas CBsI3b MEX]Y KJIaCCaMU OPIaHUUYECKUX COESAUHEHUI.
Pemenue nenodek npespameHuii Ha FeHETUYECKYIO CBSA3b MEXKIY KJIaCCaMH OPTaHUYECKUX COCIUHEHUH C
COCTABJICHMEM HA3BAHUM OPraHUYECKUX COCIUHEHUN 10 TPUBUAIBHON MIIM MEXAYHAPOIHON
CHUCTEMAaTUYECKOM HOMEHKIIAType. Perienne pacueTHsIX 3a7a4 110 YPaBHEHUSM PEAKIUMI C y4aCTUEM
OpPraHUYECKUX BELIECTB.

OK 04
1K 2.3.

[IK 2.4. TIK 2.5.
1K 2.6. 1K 3.4.
[1IK 4.5. TIK 5.5.

KonTpoabHnas pabora
4

CTpyKTypa U CBOWCTBA OPraHMYCCKHUX BEIIECTB (10 pasjenaMm 5-7)

IpodeccnoHaTLHO OPHEHTHPOBAHHOE Colep KaHHe (Colep:KaHUe MPHKIATHOTO MOTYJIsA)

24

Pasnen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA

Tema 8.1.
Opranunueckue
BEIIECTBA B
KHU3HEIEATEIBHOCTH
YeJI0BEKa.
[IpousBoacTBo 1
MIpUMEHEHNE
OpPraHUYECKUX BEILECTB
B IIPOMBIILIJIEHHOCTH

Coaep:xaHue yueOHOro MaTepuaJa

[TpaBuia 5K0JIOTMYECKHU 11es1eco00pa3HOro MOBEACHUS B OBITY U TPYAOBOW AEATENBHOCTH B IIEIAX
COXPAHEHUS CBOETO 3JJ0POBbSI U OKPYKAIOLIEH MPUPOTHON CPEBI, OMTACHOCTh BO3AECHCTBUS HA KUBBIC
OpraHU3MBbl OPraHUYECKHUX BEIECTB OTJENIBHBIX KJIACCOB (YIJIEBOJOPO/IbI, CIIUPTHI, (PEHOIBI,
XJIOPOPTaHUYECKHE MPOU3BOIHBIE, AIbJIETUIBI U JIP.), TOKa3aTelb NpeAeiabHO TOMYCTUMON KOHIIEHTPALUU
U €ro HCIIOJIb30BAHHUE.

buoopranunueckue coenunenus. [lpumenenne u 6uonoruyeckas poib yriaeBoJoB. OKUCIEHHE YTIEBOAOB —
HCTOYHUK SHEPTUH JKUBBIX opraHu3MoB. O0nacTu NpUMEHEHNs aMUHOKHUCIIOT. [IpeBpaieHus 0eaxoB
UK B opranusme. buonornueckue GpyHkiun 6enkoB. buonornueckue GpyHkuun xupos. Poib
OpPraHMYECKON XMMUU B pELICHUH MTPOOJIeM MUIIEBOM 0€30IacHOCTH.

HyxnenHoBble KMCIIOTHI: cocTaB U cTpoeHue. CTpoeHne Hykj1eoTH10B. COcTaB HyKJIEMHOBBIX KHCIIOT
(JHK, PHK). Posib HyKJI€MHOBBIX KUCIIOT B KH3HEAEATEIbHOCTH OPraHU3MOB.

IIpakTHYeckue 3aHATHA

[Tpaktuyeckas pabora NelS. «IIpon3BoaACTBO M MPUMEHEHNE OPraHMUECKUX BEIIECTB B POMBIIIUIEHHOCTH.
[IpousBoncTBO MeTaHoa, nepepadoTka HePTH. [TonnMITHIIEH KaK KpYITHOTOHHAKHBIHM MPOTYKT
XUMHUYECKOT0 ITpou3BoACTBa. [Ipumenenue stmiiena. [Ipon3BoACTBO U IPUMEHEHNUE KaydyyKa U PE3UHBI.
CuHTeTHYECKHE U UCKYCCTBEHHbIE BOJIOKHA, UX CTpPOEHHE, cBoiicTBa. [IpakTHyeckoe nucnoip30BaHue
BOJIOKOH. CHHTETHYECKHUE TJICHKH: U30JISILIKS IS IPOBOJOB, MEMOpAHBI 1711 ONPECHEHHS BOJIbI, 3alIIUTHBIC
IUIEHKHU JJI1 aBTOMOOMIIEH, MIaCThIPH, XUpYprudyeckue noBa3ku. HoBble TEXHOIOTUH NalbHENIIEro
COBEPILICHCTBOBAHUS IIOJIMMEPHBIX MATEPUAIIOB.

OK 01
OK 02
OK 04
OK 07
IK 2.3.
K 2.4.TIK 2.5.
IIK 2.6. IIK 3.4.

IIK 4.5. TIK 5.5.

Tema 8.2.

Conep:xanue yueOHOro MaTepuaJia

OK 01




XUMUYECKUE Ponps xumun B oOecriedeHuN SKOJIOTHYECKOM, YJHEPTETHIECKOM U MUIIEBOM 0€3011aCHOCTH, Pa3BUTHH OK 02
TEXHOJIOTUHU MEIULUHBI, CO3[JaHUH HOBBIX MaTE€PUaJIOB (B 3aBHCUMOCTH OT BHJ1a TPO(PECCHOHANBHOM NeSATETLHOCTH), OK 04
B TIOBCETHEBHOU HOBBIX HCTOYHUKOB YHEPTUH (aJIbTepHATHBHBIC HICTOYHUKHY dHeprun). [loHsTHE 0 HayYHBIX MeTOqax OK 07
U IpOo(PeCCHOHANBHON  |[MO3HAHMS BEIIECTB M XUMHYECKHX peakuuil. [IpencraBnenust 06 o0muX HayYHBIX MPUHLIUATIAX [1K 2.3.
JEATEILHOCTH YeJIOBEKa | IPOMBIIIEHHOTO MTOJyYeHHUS BAKHEHIINX BEIIECTB (Ha MPUMEpax MPOU3BOICTBA aMMHAKa, CEPHON 2 |TIK2.4.TIK 2.5.
KHCJIOTBI, METaHOJIA). IK 2.6. TIK 3.4.
YenoBek B MUPE BEIIECTB, MATEPUAIOB U XUMHUYECKUX PEAKLIUI: XUMUS U 3710pPOBbE YEIOBEKA: MTPAaBUIIA K 45. TIK 5.5
0€30I11acHOr0 MCIOJIb30BAHMUS JICKAPCTBEHHBIX MPEapaToB, OLITOBOI XMMUU B IOBCEIHEBHOM KHU3HU. o o
BeITOBast XuMHYECKas TPAMOTHOCTb.
I[pakTuyeckune 3aHATHS
[Mpaktrueckas padota Nel6. «[IprMeHeHne XUMUYECKUX BEIIECTB ¥ TEXHOJIOTUI C yd4eToM Oymymiei
podecCHOHATLHOM JIEATSITEHOCTH.
Pemenne keiic-3a1a4 Mo TeMaM: MUIIEBBIE TPOITYKTHI, OCHOBBI PAMOHAILHOTO MMUTAHUS, BKHEHIIIE
CTPOUTENbHBIE U KOHCTPYKIIHOHHBIE MaTEPUAIIbI, CEIbCKOX03IHCTBEHHOE MTPOM3BOICTBO, KPACKH, CTEKIIO, 4
KepaMHKa, MaTepUalIbl JJIs SJIEKTPOHUKH, HAHOMATEPHAIIbl, TEKCTHIILHBIE BOJIOKHA, HCTOYHUKHU SHEPIUH,
OpraHUYecKHe ¥ MUHEpAIbHbIC yI00PEHNs, ICKAPCTBEHHBIE U KOCMETHYECKHE TIpenapaTsl, ObITOBAst XMMHUS,
MaTepuabl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJOKOH.
3amura: [IpencraBnenue pe3yabTaToB pelieHus Kelic-3a1au B GopMe MUHU-A0KIIaAa (JOMyCKaeTCst
HCNOJIb30BaHUE IPaQUIECKUX M TPE3CHTAIIMOHHBIX MAaTEPHAJIOB).
Paznen 9. HccienoBanue u XuMU4ecKHii aHAIN3 00bEeKTOB OMOC(hepHI. 15
Tema 9.1. Conepskanne y4e6HOro MaTepuasa 2 OK 01
OcHoBBI JTabopaTOpHOU JIaGopaTopHble 3aHATHS IIK 2.3.
TIpaKTHKH B JIaGopartopHas pabota Ne 9 «OcHOBBI 1a00paTOPHOM MPAKTHUKI. 1 K 2.4. TIK 2.5.
NpoecCHOHANBHBIX JlaGoparopHas 1mocya ¥ XUMHYECKUe peakTuBbl. OCHOBHBIE J1a00paTopHEIe onepanuu. JJabopaTopHoe IIK 2.6. TIK 3.4.
11200paTopHsX obopynoBanue. TexHuka 0€30MaCHOCTH U MpaBuiia paboThl (ITOBEIEHHs) B 1a00OpaTOpuu IIK 4.5. TIK 5.5.
IIpakTHYecKkue 3aHATHA
[Tpaktryeckas pabora Nel7 «DKcriepiMeHTaIbHAS XUMUS: pacueThl, aHAIN3 TAaHHBIX U MPEICTaBICHIE
pe3yIbTATOBY.
BeinonHeHue THIIOBBIX PacyeTOB MO0 TEMATHKE SKCIIEPUMEHTA (BBIXO/ IPOAYKTA PeakIMM, Macca HaBeCKH, 1
o0beM pacTBoputenst). O0padoTKa JaHHBIX, aHATN3 U OIIEHKA WX JIOCTOBEPHOCTH (BBHIYHCIICHHE CPETHETO
3HA4YEHHUs IKCIIEPUMEHTAJIbHBIX JTAaHHBIX, OrpemmHocT). [IpencraBnenne pe3ynbTaToB SKCIIEPUMEHTA B
paznuuHOoil popme (Tabiuira, rpaguk, OTUET, JOKIAJ, TPE3CHTAIINS).
Tema 9.2. Coaepsxanue yueOHOIro MaTepuasa 4 OK 01
XUMHUYECKHH aHalN3 | KjaccuuKarys npoG BoIbl 110 BHLY U HA3HAUEHHIO, HCXOJIS M3 €€ XHMHUYECKOTO COCTaBA. OK 02
npo6 BOBI OpraHonenTHYecKHe CBOMCTBA (3amax, Npo3pavyHOCTb, IBETHOCTb, MyTHOCTb) BOJbI. KUCIOTHOCTD 1 OK 07
IETIOYHOCTH BOABL. pH cpensl 1 MeTob! ee onpeaeneHus. JKecTKOCTb BOJIBI MU METO/IbI €€ ONpPEeeTICHHS. 1 |TIK23.
CymiHoCcTh METOIa TUTPOBAHMSL. [IK 2.4. TIK 2.5.

BI/I,Z[BI KCECTKOCTH BOABI (BpeMCHHaSI u HOCTO}IHHaSI). KecTkocTh BOJbI KaK IMPUYXHA BhINIAACHHA OCAJIKOB




WM 00pa30BaHuUs COJEOTIOKEHUHN, UMEIOIINX MECTO B OBITY M Ha IPOU3BOJICTBE.

CocraB coneil, BbI3bIBaIOLINX KECTKOCTh BO/BI. XUMHUUYECKUE IIPOLECCHI, YCTPAHAIOIINE KECTKOCTh BOJBI.
VYpaBHEHHUS] XUMHUECKUX PEAKLINM, HIUTFOCTPUPYIOLIUX IPOLECCHI, IPOUCXOIAIINE IPU YCTPAaHEHU N
KECTKOCTH. Y CTpaHEHUE BPEMEHHOM KECTKOCTU OBITOBBIMU M XUMHUYECKUMH criocobamu. CriocoOsl
YCTPAHEHUS] HOCTOSHHOW KECTKOCTH.

I[MpakTuyeckue 3aHATHS

[Tpaktuyeckas pabora Ne 18 «KoHIeHTpalust pacTBOPOBY.

CriocoObI BEIpaKEHUST KOHIICHTPAIIUN PACTBOPOB: MacCcOBast IOJIsl PACTBOPEHHOTO BEIIECTBA, MOJIIPHAS U
MOJISUTbHASI KOHIIEHTpaluu. TUTp pactBopa. Pemenne npakTHKO-OpUEeHTHPOBAHHBIX TEOPETHUECKUX
3aJlaHui Ha pacueT KOHIICHTPAIIUi 3arps3HSIOIINX BEIIECTB U MX CPABHEHHE C TPEICIIBHO JTOIyCTUMBIMH
koHneHrpanusmu (IT1J1K).

JlabGopaTopHble 3aHATHUS

JlaboparopHas pabora Ne 10 «Onpenencane pH Bonbl 1 ee kucinotHocTny. Onpenenenre pH cpeast ¢
MOMOIIIBIO0 YHUBEPCATBHOTO HHIUKATOPA. VICIIOIb30BaHIE TUTPOBAHUS ISl ONIPEICIICHHSI KUCIOTHOCTH.
Onpenenenne oOIIeH KUCIOTHOCTH BOJIBI, pacueT CBOOOHOM KuCIoTHOCTH. OnpeeneHue oomen u
cB0OOAHOM menoyHocTU. COoCcTaBleHUE YpaBHEHHH peakinii, MPOTEKAIONINX IPU OpeeIeHuU
KHCJIOTHOCTH/ IEIOYHOCTH MPOO BOABI. Y CTAHOBJIEHUE CITIOCOOOB MCITOJIb30BAaHHS UCCIIEIOBAHHBIX TPOO
BOJIbI B KH3HENIEATSILHOCTH YEIIOBEKA, HA OCHOBE TIOJYYCHHBIX JIAHHBIX O COCTaBE.

IIK 2.6. IIK 3.4.
I[IK 4.5. IIK 5.5.

Tema 9.3.
XUMHYECKUN KOHTPOJIb
Ka4yeCTBA MPOAYKTOB
MUTaHUSA

Conep:xaHue y4eOHOro MaTepuaJjia

KauecTBeHHBIN XMMHUECKHUH COCTaB MPOIYKTOB MUTaHus. BemecTsa, (haabcupuuupyronye npoyKThl
MIUTaHUS, U BELIECTBA, 3arPSI3HAIOIIME NPOAYKTHI MUTaHusA. OnpeesieHne 3arpA3HsI0INX XUMUYECKUX
BEIIECTB B POAYKTAaX IMUTAHMS, ONIPEACIICHUE BEIIECTB, HE 3asBJICHHBIX B COCTAaBE IPOJYKTOB ITUTAHMSI.

HpaKanecmle 3aHATHUSA

[TpakTuaeckas padora Ne 19 «Opranwdeckne 1 HEOPTaHUYECKUE BEIIECTBA, BXOAIINE B COCTAB MPOTYKTOB
TTUTaHUS.

Onpenenenue coctaBa 01101 Ha COAEPKaHUE MAKPO U MUKPO3JIEMEHTOB. M3yueHne npeiioxkKeHHbIX
npenojaBaTeneM OO/ Ha MPEAMET XMMHUECKOTO COCTaBa, ONpeie]IeHHe JoJIei OT CYyTOYHON HOPMBI MaKpO
1 MHUKPODJIEMEHTOB B YKa3aHHOM OJII0/IE.

Penrenre npakTMKo-OpMEHTUPOBAHHBIX 33]1a4 110 KYJIMHAPHOW TEMATUKE Pa3JIMUHbIX THUIIOB.

JlabGopaTropHble 3aHATUSA

JlaGopaTtopHnast pabota Ne 11 «MccnenoBanne nmpoayKTOB MUTAHKS HA HAIMYKE YTIeBOA0BY. MccnenoBanme
MOJIOYHBIX MPOJYKTOB Ha HaIM4Ke kpaxmasa. MccienoBanue npoayKkToB Ha HATMYUE TIFOKO3BI.

OK 01

OK 02

OK 07
IK 2.3.

K 2.4. TIK 2.5.
IIK 2.6. IIK 3.4.
IIK 4.5. TIK 5.5.

Tema 9.4.
HUccnenoBanue
00BeKTOB OHOCheps

ConeprxaHue y4eGHOro MaTepuaJia

Y4eOHo-HcCIe10BaTeNIbCKII MPOEKT B 00JIACTH HccieIoBaHusl 00BeKTOB Ouocdepbl. O030p TeM yueOHO-
HCCIIEIOBATEILCKUX MTPOCKTOB. AJITOPUTM BBITOIHEHUS TIpoekTa. OnpeieneHne mpo0ieMbl HCCIICA0BAHMS.
MeTopl morcka, aHau3a 1 00paboTKH HH(POPMALIUK O TPOCKTE B PA3IUYHBIX HCTOUHUKAX .

IIpakTuyeckue 3aHATHSA

OK 01

OK 02

OK 04

OK 07
IK 2.3.




[Tpaktrueckas padota Ne 20 «MccnenoBanue 00beKTOB OUOChEphl ¢ y4eTOM MPodheCcCHOHATHHOM
HAIMPaBICHHOCTH

O0ocHOBaHKE aKTyaIbHOCTH BEIOPaHHOM TeMbl. BrlsiBieHHe Tipo0ieMbl uccieaoBanus. Beioop 00beKTOB 1
MeTo0B uccienoBanus. IloctanoBka neneit u 3agau ucciaenopanus. Onpenenenne npoaykra
uccnepoBanus. OnpeaeneHre ITaloB U COCTABJICHUE TIJIaHa UCCIICTOBAHHS.

3ammura npoekra: [IpencraBieHre pe3ylbTaTOB BBIIOJIHEHUS y4eOHO-UCCIICIOBATEIBLCKUX MPOCKTOB
(BBICTYILJICHHUE C TIPE3EHTAIUEH ).

[IK 2.4. TIK 2.5.
IIK 2.6. IIK 3.4.
K 4.5. IIK 5.5.

IIpomexyTouHas aTTecTALMSA MO TUCHUILINHE (DK3aMEH)

Bcero
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3. YCJIOBUS PEAJIABALIAN TTPOI PAMMBI OBIIIEOBPA3OBATEIHBHOM TUCHATLIMHBI

3.1. TpedoBaHusi K MUHUMAILHOMY MAaTePUAILHO-TEXHUYECKOMY 00ecTie4eHHI0
I[JISI pam3ann MnporpamMmbl  JUCHUIUIMHBI TMPEAYCMOTPCHBI CICAYIOIIUME CIICHUAIBHBIC
MOMEIIEHUS: y4COHBIN KAaOMHET XUMHUH U XUMHUYECKast JIabopaTopusi.

O6opynoBanne y4yeOHOro KaOuWHeTa (HArJIsIHbIe MOCOOHUsI): HAOOpPHI IIAPOCTEPIKHEBBIX
MOJIeJIE MOJEKYJ, MOJENM KPUCTAUIMYECKUX PEIIETOK, KOJUJIEKUHUU IPOCTBIX M CIIOKHBIX
BEIIECTB W/WJIM KOJUICKIMH MOJUMEPOB; KOJUIEKIUS TOPHBIX IOPOJ M MHUHEPAJoB, TabiuIa
Memnneneesa, yueOHble GpriibMbl, IU(POBBIE 00pa30BaTEIbHbBIE PECYPCHI.

Texnudeckune cpeacrBa o0y4eHHsI: KOMIIBIOTED C YCTPOMCTBAMU BOCIPOM3BEIECHUS 3BYKA,
MYJIbTUMEINA-TIPOEKTOP C IKPAHOM.

O0opynoBanue 1a00paTopuu: MUHUMAIBHBIN HAOOP PEAKTUBOB U XMMHUYECKOM MOCY/IBI.

3.2. UndopmannoHHoe odecriedeHre peau3anuy NPorpaMmbl
3.2.1. TlepedeHb OCHOBHOM U JIOTIOJHUTEIBLHOW JTUTEPATYPHI:

OcHoOBHas JIUTEpaTypa.

1. Ta6puensn O.C. Xumus. 10 knacc: yuebHuk: 6a30sblii yposens / O.C. Iabpuensn. -- 10-
e u3l., crep. — M. : [Ipocsemenue, 2022. — 191, (1) c. : wi.

2. Tabpuensan O.C. Xumus. 11 knacc: yueOnuk: 6a3osbiii yposens / O.C. 'abpuensn. -- 8-¢
u3M., crepeotun. — M. : [Ipocemenne, 2021. — 223, (1) c.: un.

1. Ta6puensu O.C., Octpoymos WU.I'., Cnagxos C.A., Hopodeesa H.M. IIpakTuxym: yueo.
nocoOue A CTyA. YUpeXIAeHUH cpel. mpod. 00pa3oBaHus.
— M., 2021.

JlonoJHuTENbHA JIUTEPATYPA:

2. Bmanos, JI. H. Xumus: yueOuuk mis CIIO / JI. H. Bounos, U. JI. Ileppunosa, T. B.
CoxkonoBa. — 2-¢ u3j., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260c. — ISBN 978-5-
8114-7904-7.

3. Taopuensn O.C., OctpoymoB W.I. Xumus mis mnpodeccuil M cHelManbHOCTEN
TEXHUYECKOTO MPODUIIsL: Y4eOHUK JJI CTYH. YUPEKISHUU cpen. mpod. oOpa3oBaHUs. —
M., 20109.

4. Tabpuensu O.C., Octpoymos U.T'., Octpoymosa E.E. u ap. Xumus ans npodeccuii u
CHEINAIbHOCTEN €CTECTBEHHO-HAYYHOro MpOoduis: Y4eOHUK IS CTYN. YUPEKICHUM cpen.
npod. odpazosanus. — M., 2020.
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Epoxun FO.M. COOpHHK TECTOBBIX 3aJlaHMi O XHMHH: y4eO. mocobwe sl CTy..
VYupexaenuii cpea. npod. odpazosanus. — M., 2020.

INa6puensu O.C., OctpoymoB WN.I'., Cnankop C.A. Xumusi: mocodue s MOATOTOBKH K
EI'D: y4eb. mocobue i cTyn. yupexkaeHuit cpea. mpod. odpazoBanus. — M., 2014,
Ia6puensu O.C., JIpicoa I'.I'. Xumus. TecTol, 3a1auu U yrpaxHeHus: y4e0. mocodue s
CTYI. YUpexKIeHui cpen. mpod. oopazoBanus. — M., 2014

I'yceBa, E. B. Xumusa mns CIIO: yuebHO-mMeronudeckoe mocodue / E. B. I'ycea, M. P.
3uranmuna, 1. . Kynukosa. — Kazans: KHUTY, 2019. — 168c.

Yepuukona, H. 0. Xumus B 10cTynmHOM H3JI0)KeHUU: ydeOHOe nmocodue st cno / H. 1O.

YepuukoBa. — 2-¢ usl., crep. — Cankr-IletepOypr: Jlans, 2022.
— 316¢.

3.2.2 UurepHer pecypesr:

o s

~No

9.

. Jlanb: anexTpoHHO-OMOIMOTeuHas cucrema. — URL: https://e.lanbook.com/
. Tlopran dpyHmameHTaIbHOTO XUMUYECKOTO 00pazoBanus Poccun. — URL:

http://www.chemnet.ru

https://profspo.ru/ DnextponHbIi pecypc nnppoBoii odpasosarenbHoii cpenst CITO
«PROFo6pazoBanme».

https://urait.ru/ O6pa3oBarenbHas wiatopma KOpaiir.

XUMUs JJIA BCEX! MIUIFOCTPUPOBAHHBIC MAaTCpUAJIbI 11O 06H.16171, OpFﬁHH‘ICCKOfIH
Heoprannveckor xumuu. — URL: http://school-sector.relarn.ru/nsm/

Kypnan "Xumus u XKusup - XX Bex". - URL: http://www.hij.ru

Yuebnuk xumun. Bexymmuit /. M. XXunun. bonee cra Buneo3anuceit

AKCHEpUMEHTOB ¢ ypokoB - URL: http://my.mail.ru/community/chem-textbook/

Mup xumun. Ha caiite: kpaTkuii Kypc XuMuH, ouorpauu XMMHUKOB, CTaThH, BEIIECTBA,
ONbITBI, My3eil. OO0JacTM XUMHM: OpraHuyeckas, aHAJIUTHYECKas, HSKOXUMHUS,
Hedrexumusi, Tepmoxumus. - URL: http://chemistry.narod.ru

Bupryanenas Xumuyeckas [1lkona. - URL: http://him-school.ru

10.https://edu.sirius.online/#/course/364
11.Xumus sokpyr mac. — URL: https://www.lektorium.tv/chemistry

12.

15 onnaitH-pecypcoB o xumun. - URL:
https://media.foxford.ru/articles/chemistry-online

13.Urpsr:

https://yandex.ru/games/app/1825897utm_medium=search&utm_source=yan
dex&utm_campaign=rus_games _title-k50-

10 desk yandex search 460.new%7C70606312&utm_content=k50id%7C01
00000036930632025 36930632025%7Ccid%7C70606312%7Cqid%7C4801
341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%?7
Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=010000003693
0632025 36930632025&utm_term=xumus%20ounnaiin& openstat=Z2GlyZW
NOLnIhbmRIeC5ydTsSMDYWNjMxMjsxMzQ3NTIwMjQINDt5YW5kZXqg
ucnU6cHJIbWI1bQ&yclid=8845603709692674047
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https://e.lanbook.com/book
http://www.chemnet.ru/
https://profspo.ru/
https://urait.ru/
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http://www.hij.ru/
http://my.mail.ru/community/chem-textbook/
http://my.mail.ru/community/chem-textbook/
http://chemistry.narod.ru/
http://him-school.ru/
https://edu.sirius.online/%23/course/364
https://www.lektorium.tv/chemistry
https://media.foxford.ru/articles/chemistry-online
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047
https://yandex.ru/games/app/182589?utm_medium=search&utm_source=yandex&utm_campaign=rus_games_title-k50-10_desk_yandex_search_460.new%7C70606312&utm_content=k50id%7C0100000036930632025_36930632025%7Ccid%7C70606312%7Cgid%7C4801341714%7Caid%7C13475202454%7Cadp%7Cno%7Cpos%7Cpremium1%7Csrc%7Csearch_none%7Cdvc%7Cdesktop%7Cmain&k50id=0100000036930632025_36930632025&utm_term=химия%20онлайн&_openstat=ZGlyZWN0LnlhbmRleC5ydTs3MDYwNjMxMjsxMzQ3NTIwMjQ1NDt5YW5kZXgucnU6cHJlbWl1bQ&yclid=8845603709692674047

4. KOHTPOJIb M OHLEHKA PE3YJIbTATOB OCBOEHMU
OBHIEOBPA3OBATEJIBHOU JUCIHIUIIJIMHbI

KoHTpons © olieHKa pe3ylbTaTOB OCBOEHHS 0011e00pa3oBaTeIbHON
JTUCHUTUTMHBI PACKPBIBAIOTCS Yepe3 AUCIUILTUHAPHBIC PE3YIbTaThl, HAIPaBJICHHBIC
Ha (OpMUpPOBaHKE OOIMIMX U MPOPECCHOHATBHBIX KOMIIETEHIIHH MO pa3jienam
U TEeMaM CoZiep>KaHusl ydeOHOro MaTepuaia.

Oomasi/npodeccuoHanbHast Pasnen/Tema Tun OLEHOYHBIX
KOMIIeTeHIHs MeponpusTHi
OK 01. Beibupatp ciocoObI penieHus Tema 1.1-1.7
3a/1a4 Ipo(eCcCHOHAILHOMN ACSATEIIBHOCTH Tema 2.1,2.2
IPUMEHUTEIBHO K pa3IMuHbIM KoHTeKcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1 TectupoBanue
OK 02. Mcnosib30BaTh COBPEMEHHbBIE Tema 1.2, 1.4, YTl onpoc
cpeJIcTBa MOMCKA, aHAIIM3a U 1.6,1.7 Pemenune pacy€THbIX 3a1a4
WHTEpIpeTanuy HHPOPMAILIUH, U Tema 2.1, 2.2 HaGmonenue 3a xo10M
nH(pOpPMAIIMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2 BBIITOJTHCHMS IIPAKTHKO-
BBITOJIHEHUS 3a]1a4 PO eCCHOHATBHON Tema 5.2-5.4 OPHCHTHPOBAHHBIX 33/[aHUH
JIESTENBHOCTH Tema 6.1 IIpencrasnenne
Tema 7.1 pe3yapTaToB
Tema 8.1 MPAKTUYECKUX U
OK 04. Tema 1.7 1ab0paTOPHBIX paboT
D PHEeKTUBHO B3aMMOAEHCTBOBATE U Tema 2.1,2.2 IIposenenne XUMUIECKOTO
paboTaTh B KOJJIEKTHBE H KOMAH IE Tema 4.1, 4.2 SKCIIEPUMEHTA
Tema 5.2-5.4 Brimosnnenue
Tema 6.1 KOHTPOJIbHBIX
Tema 7.1 pabor 1o
Tema 8.1 paszzenaM AUCIUILITUHBI
OK 07. ConeiicTBOBaTH COXpaHEHHUIO Tema 1.7 Orenka caMOCTOATEIIBLHO
OKpYKAIOIIIEil CPeJIbI, Tema 5.1 BBITIOJTHEHHBIX 3a/1aHUN
pecypcocOepeKeHnI0, MPUMEHSITh 3HaHus | Tema 8.1 3amuTa perIeHns Kenc-
00 M3MEHEHUU KIMMAaTa, IPUHIIUIIBI 3a1a4 (¢ yueToMm Oynymiei
OepexIIMBOro MPOU3BOCTBA, 3HPEKTUBHO npogeccHoHaIbHOI
JIEICTBOBAThH B UPE3BBIYANHBIX CUTYaLUAX JCSITEBHOCTH)
BrmosHeHne 3amanni
I1K 2.3. OcyuiecTBasTh NIPUTOTOBJIEHUE, Tema 1.1-1.7 IPOMEKYTOUHOM
TBOpYecKoe opopmieHue u moarotoBky k| Tema 2.1, 2.2 aTTeCcTaluu
peanu3aiuu CyrnoB pa3HO0Opa3HOTO Tema 3.1
aCCOPTUMEHTA. Tema 4.1
I1K 2.4. OcymiecTBiasTh NIPUrOTOBIIEHHE, Tema 5.1-5.4
HEMPOJ0-JKUTEIbHOE XpaHeHue ropsiunx | Tema 6.1
COYCOB pa3HO-00pa3HOr0 aCCOPTUMEHTA. Tema 7.1
IIK 2.5. Ocy1iiecTBisiTh NPUTOTOBIICHUE, Tema 8
TBOpUYECKOe 0(hopMIICHNE U MOATOTOBKY K | Tema 9
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peanu3anuy ropsuux 00 U TapHUPOB U3
OBOIIIEH, TpUOOB, KpyT, 0000BBIX,
MaKapOHHBIX U3JIEIHH pa3HOOOPa3HOTO
ACCOPTUMEHTA.

I1IK 2.6. OcyliecTBisTh MPUTOTOBIICHUE,
TBOpUYECKOE 0(hOPMIICHHE U MTOATOTOBKY K
peau3anuy ropsuux OJ10]], KyIMHApHBIX
U3/IeNuii, 3aKyCOK U3 sIUI, TBOPOTa, ChIpa,
MYKH pa3HOOOpa3HOT0 aCCOPTUMEHTA.
1K 3.4. OcyuiecTBisTh HIPUrOTOBIIEHUE,
TBOpUYeCcKOe 0(hOpMIICHHE U MTOATOTOBKY K
peanuzanuu 0yrepOpoI0B, KaHAre,
XOJIOJIHBIX 3aKYCOK pa3HOOOpa3HOro
ACCOPTUMEHTA.

I1K 4.5. TIpurotoiienue, opopMIICHUE U
MOJTrOTOBKA K PeaH3aiun
xJ1€000yIOUHBIX, MyYHBIX KOHAUTEPCKUX
U3/IeNUi pa3HO00pa3HOTO aCCOPTUMEHTA
[1K 5.3. OcymiecTBasTh U3TOTOBJICHHE,
TBOpUYeCcKoe 0(hopMIIeHHE, TOATOTOBKY K
peanuzanuu xae000yJI0UHbIX U3IETUN U
xJyie0a pa3HOOOPa3HOTO ACCOPTUMEHTA.
[1K 5.4. OcymiecTBasTh U3TOTOBJICHHE,
TBOpUeCcKoe 0(hopMIIeHHE, TOATOTOBKY K
peaM3aIii My9IHbIX KOHIUTCPCKUX
u3JIenuil pa3HooOpa3HOro acCCOPTUMEHTA.
[1K 5.5. OcymiecTBasTh U3TOTOBJICHHE,
TBOpYECKOe 0(opMIIeHHE, TOJITOTOBKY K
peaM3aIy MUPOKHBIX U TOPTOB
pa3sHOOOPa3HOr0 aCCOPTUMEHTA.

27




