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«XHUMMUS»



1.OBIIASI XAPAKTEPUCTUKA PABOUYEI IMPOIPAMMBI OBILEOBPA3OBATEILHOI
JUCHUTLIMHDL  «XAMUSH

1.1. MecTo TMCUMILUTMHBI B CTPYKTYPE OCHOBHOM NMPodeccHoHAILHOM
o0pa3oBaTe/ibHOI NPOrpaMMBblI
Oo6meoOpa3oBaTenbHas  AUCHMILIMHA  «XUMHUS» HU3ydaeTcs Ha 0a30BOM  ypoBHE B
o01ieo0pa3oBaTeIbHOM IIMKJIE Y4eOHOro IlaHa OCHOBHOHM MpodeccnoHanbHOi 00pa3oBaTeNbHON U
ABIIIETCSl 0053aTeIbHON YacThio 00I111e00pa30BaTENbHOIO IIMKIa O0pa30BaTEIbHOM NPOrpaMMbl B
cootBercTBUU ¢ PI'OC 1o nmpodeccun 23.01.08 Cnecapb 1Mo peMOHTY CTPOUTEIBHBIX MAIIKH.
TpynoeMKoCTh AUCHUIUIMHBI «XUMHU Ha 0A30BOM YPOBHE COCTaBIISIET 72 4aca, U3 KOTOphIX 64 daca -
0a30BbIii MOIYNTb (7 pa3lenioB) W MPHUKJIAAHOW MOJYJb BKIIOYANOIMIMK pa3fen 8 «Xumus B OBITY U
MPOU3BOJICTBEHHON JEATENLHOCTH YEJIOBEKa», KOTOPbIH peaau3yeTcs METOJIOM pEeLIeHHs KEeHCOB,
CBSA3aHHBIX C DOKOJOIMYECKONM Oe30ImacHOCThI0O M OLGHKOW TOCIEeACTBUNA  OBITOBOM U
MIPOU3BOJICTBEHHON JI€ATENbHOCTH, COOTBETCTBYIOIIEH oOTpacnu Oyaymeid mnpodeccuoHaIbHON
JesATeIbHOCTH oOydarommmxcs 1mo npodeccun 23.01.08 Ciecapp 10 peMOHTY CTPOUTENHHBIX MaITUH.
1.2. le/m u IaHUpyeMble Pe3y/IbTATHI OCBOCHUS! TUCIMILTHHbI
1.2.1. lleau 1 3aga4u AU CHUILIHHBI

Copepxanue mporpaMMbl 00II€00pa30BaTEIbHOM AUCHUILIUHBL «XHUMHUS» HaIlPaBICHO Ha
JIOCTHUKEHHE CICYIOIIMNX LeJei:

— dbopMUpOBaHHE CHCTEMbl XHMHUYECKUX 3HAHMA KaK Ba)KHEHIIEeH COCTaBIsIOLICH
€CTeCTBEHHO-HAYYHOM KapTUHBI MHpa, B OCHOBE KOTOPOM JIeKaT KIIOYEBBIE IOHSTHS,
(dyHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE M IIOHUMaHUE
CYUIHOCTH JOCTYIMHBIX 0OO0OIIEHUN MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIIEHHUE C MCTOpUEH UX
Pa3BUTHS U CTAHOBJICHHUS;

— (dbopMUpOBaHHE U Pa3BUTUE MPEJCTABICHUN O HAyYHBIX METO/ax MO3HAHMS BEIIECTB U
XUMHUYECKHUX PEAKIHi, HeOOXOUMBIX AJIsi MIPUOOPETEHUSI YMEHUH OPUEHTHUPOBATHCS B MUPE BELIECTB U
XUMHUYECKUX SIBJICHUN, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON U MTOBCEIHEBHOMN KU3HU;

— pa3BUTHE YMEHUH U CHOCOOOB JAESITEIbHOCTH, CBSI3aHHBIX C HAONMIOJEHUEM W
OOBSICHEHHEM XHMHYECKOTO OJKCIEPUMEHTa, COOTI0OJeHHEeM TMpaBuil 0e30MacHOro oOpalieHus ¢
BEIIIECTBAMH.

3agauyu IMCHMILJINHDBI:

1) C(i)OpMI/IpOBaTL ITOHHUMAaHHueC SaKOHOMepHOCTCﬁ MNPOTCKAHUA XUMHYCCKUX ITPOLECCOB U SIBIICHUI
B OKPY)KaIOIJ_IeI\/'I cpene, LIEJIOCTHOM HaquOﬁ KapTUHBI MHUpPA, B3BAUMOCBA3U U B3aUMO3aBUCHUMOCTU
C€CTCCTBCHHBIX HAYK;

2) pa3BUTH yMEHHS COCTaBIATH (OPMYJIBI HEOPTAaHMUECKHX M OPTAHMYECKMX BENIECTB, YPABHEHHUS
XUMHYECKHX pEaKIHi, OOBSACHATh MX CMBICH, HWHTEPIPETHUPOBATh pPE3YJIbTaThl XHMHYECKUX
DKCIIEPUMEHTOB,

3) C(bOpMI/IpOBaTI) HaBBIKK  IMPOBCACHUA HpOCTefIHIHX XUMHYCCKUX OKCIICPHUMCECHTAJIBbHBIX
UCCIICIOBAHMI C COOJIIOJICHUEM IpaBHJI OE30MacHOr0 OOpalleHHs C BEIIECTBAMH M JIAOOPATOPHBIM
o0opynoBaHueM;

4) Pa3BUTE YMCHHA HUCIIOJb30BaTh I/IH(l)OpMaHI/IIO XUMHUYCCKOI'0 XapakTe€pa H3 Ppa3IndHbIX
HCTOYHHUKOB,

5) C(bOpMI/IpOBaTB YMCHHA HNPOTHO3UPOBATH NOCICACTBUA CBOCH [IEATEIbHOCTH M XHUMHUYECKHX
MMPpUPOAHBIX, OBITOBBIX U MMPOU3BOJACTBCHHBIX ITPOLCCCOB;

6) cdopmMupoBaTh MOHMMaHME 3HAYMMOCTH NOCTIDKEHHH XMMHYECKOM HAYKM M TEXHONOTHH s
pa3BUTHS COLIMATILHON U MPOU3BOACTBEHHOM cep.



1.2.2. Tlnanupyemble pe3ynbTaThl 0CBOEHHs 0011eo0pasoBarenbHol quciMIuiMHbl B cootBeTcTBUH ¢ PI'OC CIIO 1 Ha ocHoe PI'OC CO0

Koa v HaumeHoBaHue
GopMupyembIx
KOMIIeTeHIINH

IInanupyembie pe3yJbTaTbl OCBOCHHMS THCHUTIIHHBI

O01mue

JAucuunimHapHbie

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

JInyHOCTHBIE PpPe3yabTAThl
4aCcTHU:

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

TOTOBHOCTh K aKTUBHOM JESATENbHOCTH TEXHOJIOTHUECKOM
u COLIMaIbHON HAIpPaBIEHHOCTH, CHOCOOHOCTD
WHULIMMPOBATh,  IUIAHUPOBATH M CAMOCTOSTEIHHO
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
mpo0yieMy, 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 OTpaKaThb B

IIPOTHUBOPCUUA B

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

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

pEeIICHUA, HaXOAWTH AaprymMeHThl A J0Ka3aTCJIbCTBA

JucuMnIMHApPHbIE Pe3yJbTAThI JOJLKHBI OTPAKATh:

IP6 01. chopMupOBaHHOCTH TPEICTABICHHUNA: O XUMHUYECKOU
COCTaBJIAIOLIEH €CTECTBEHHOHAYyYHOM KapTUHBI MHMpa, POJIM XMUMHHU B
MO3HAHWU SIBICHUH MpUpOAbl, B (POPMHUPOBAHMHM MBILIUICHUS U
KyJbTYpbl  JHMYHOCTH, €€  (YHKUMOHAIbHOM  IPaMOTHOCTH,
HEOOXOIUMOW /JIsi pelleHUs NPAKTUYECKUX 3aJa4 M HKOJIOTMUYECKU
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHON CpPEIE;
IIP6 02. BnageHue CUCTEMOM  XUMHUYECKMX 3HAHUM, KoOTopas
BKJIIOYAET: OCHOBOINOJIArarollue TMOHATUA (XUMHMYECKHH 3JIEMEHT,
aToM, 3JIEKTPOHHAsE 000JI0YKa aToMa, S-, p-, d-2JICKTPOHHBIE OpOUTAIIH
aTOMOB, HOH, MOJIEKYJa, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD,
CTENEHb OKUCJIECHMS, XUMHUYECKas CBs3b, MOJIb, MOJISIpHas Macca,
MOJISIpHBIA 00BEM, YIVIEPOAHBIN cKeneT, (yHKIMOHalIbHAs TpyIIa,
paauKai, W30MepUs, H30MEpPbI, TOMOJOTHYECKHH ps, TOMOJIOTH,
YIJIEBOJOPOABI,  KUCIOPOJA- M a30TCOJAEp)Kallue  COEAUHEHHS,
OMOJIOTMYECKH AaKTUBHBIE BellecTBa (yIJIEBOJBI, JKUPbBI, OEIKH),
MOHOMED, TOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEIMHEHMS], KPUCTAJUINYECKAs! pelIeTKa, TUIIbl XUMHUYECKUX peaKuil
(OKHCIUTENbHO-BOCCTAHOBUTENbHbBIE,  3K30-M  HHIOTEPMHUYECKHE,
peakuuyu MOHHOTO OOMEHa), PacTBOP, NMEKTPOJIUTHI, HEIIEKTPOJIUTHI,
JNEKTPOJINTUYECKAsT AMCCOLMALMS, OKHUCIUTENb, BOCCTAaHOBUTEID,
CKOPOCTh XMMHMYECKOI peaklMy, XUMHUYECKOE PaBHOBECUE), TEOPUH U
3aKOHBI (TEOPHsI XUMUUYECKOTO CTPOEHHSI OpraHUUYECKUX BemecTs A.M.
Bbytneposa, Teopus ANEKTPOIUTUYECKON JICCOLIMALINH,
nepuoanueckuii 3akon [[.1. MenzaeneeBa, 3aKOH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (HAKTOJIOTHYECKHe
CBEIEHUS O CBOICTBax, cocTaBe, NOJIYyYeHHMH U 0Oe30MacHOM
WCIOJIb30BAHUN  BaXKHEMIIMX HEOPraHWYECKUX M  OpraHMYecKHX
BEIIECTB B ObITY U MPAKTUYECKOH 1A TETbHOCTH YelIOBEKa,

IP6 03. chopMHUpPOBAaHHOCTP YMEHHUH BBIABIATH XapaKTEpHBIE
NpPU3HAKKM M B3aUMOCBS3b  M3YYCHHBIX [OHATUH, TNPUMEHSTH
COOTBETCTBYIOIIIME IOHATHA MpPHU ONHMCAHUM CTPOCHHUS U CBOWCTB
HEOPraHWYECKUX U OPraHMYeCKUMX BEIIECTB M UX IPEBpallECHUI;




CBOMX YTBEpPKICHHM, 3a7aBaTh MapaMeTpbl U KPUTEPHUH
penieHus;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJE pEIICHUS 3a/ladyu
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 XUMHHM U TPUBHAJIbHbIE Ha3BaHHS Ba)KHEHIINX BELIECTB
(3THUneH, aneTwieH, IHMIEepuH, (EeHoN, (OopMaNbIETHI, YKCYCHAas
KHUCJIOTa, TJIMLUH, YrapHbIA ra3, yIVIEKUCIbIM Ta3, aMMHakK, ramieHas
U3BECTb, HErallleHas U3BECThb, IUTHEBAsSI COJA U JAPYTUX), COCTABIATh
(hopMyIibl HEOPraHMYECKHMX M OPraHUYeCKHX BEIIECTB, ypaBHEHUS
XUMHYECKHX peaklnui, OOBICHATH WX CMBICH;, MOATBEPKIAThH
XapaKTepHble XHMHUYECKUE CBOWCTBA BEIECTB COOTBETCTBYIOLIUMU
SKCTIEPUMEHTAMH U 3aMUCAMU YPABHEHUN XUMUYECKUX PEAKIUH;

11Po 0s. c(hopMUPOBAHHOCTH YMEHUI yCTaHaBJIUBATh
NPUHAJISKHOCTh M3YYCHHBIX HEOPTaHWYECKUX U OPraHUYECKUX
BEIIECTB K ONPEICIICHHBIM KJlaccaM M TpylmnaM COeIWHEHUH,
XapaKTepu30BaTh MX COCTaB M Ba)KHEHIIME CBONCTBA; ONPEHEIATH
BUJbl XMUMHUYECKHUX CBsi3el (KOBaJIGHTHAs, MOHHAs, METaJuIn4yecKas,
BOJOPOAHAs),  THUIbl  KPUCTAJUIMUYECKUX  PEUIETOK  BELIECTB;
KJIACCU(PUIIMPOBATH XUMUYECKUE PEaKIIUU;

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

OK 02. Mcnonbs3oBaTh
COBpEMEHHBIC CPEJICTBA
MOKCKA, aHaTN3a U
HHTEPIIPETAIIHH
uHpOpMaLUU 1
nH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHHUS 3a/1a4
npodeccnoHaNbHOM
NS TeNbHOCTH

JIMYHOCTHBIE Ppe3yJbTaThl
4acTHu:

LHEHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKHU u
OOIIIECTBEHHON TMPaKTUKHA, OCHOBAHHOTO Ha JUAJIOre
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

pe3yabTaThbl JOJIZKHBI

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

BEIIECTB W XUMHUYECKUX  SIBICHHUH
HKCHEPUMEHT, MOJICTUPOBAHUE);

IP6 07. chopMUPOBAHHOCTL YMEHUN MPOBOAMTH PpACUEThl IO
XUMAYECKMM (QopMysiaM U YypaBHEHHUSM XUMHMUYECKHX peaKkIiuid ¢
WCTIOJIh30BaHNEM (DPU3MUECKUX BEIMYHH, XapaKTEPHU3YIOIINX BEIIeCTBA
C KOJINYECTBEHHON CTOPOHBI: MaccChl, 00beMa (HOPMAJIbHBIE YCIIOBHS)
ra3oB, KOJMYECTBA BEILIECTBA; MCIIOJIB30BaTh CHCTEMHbBIC XUMUYECKHE
3HAQHWA JUI1 TOPUHATUS PEIICHWH B KOHKPETHBIX  KU3HEHHBIX
CUTYAallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

(HabmoieHne, HW3MEpPEHHE,




oTpaxkatb:OBJjIaleHe YHHBeEPCAJIbHbIMH 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

MHTEPHpETanio HHYOpMAIMK pa3ITUYHBIX BUAOB U HopMm
IIPEICTaBIICHMS;

co3/laBaTh TEKCThl B PA3MUYHBIX (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 yYMEHHH IIJITAHUPOBATh W BBITOIHATH
XUMUYECKUM 3KCIEPUMEHT (MPEBPALEHUsI OPraHUYECKHUX BEIIECTB MPHU
HarpeBaHUM, TMOJY4YeHHE OTWJICHa U HU3YYEHHE €ero CBOMCTB,
KaueCTBEHHBIC PEAKIIMU Ha aJIbJIETUbl, KpaxMaJj, YKCYCHYIO KUCIIOTY;
JeHartypauus OelKOB MpH HarpeBaHUU, LIBETHbIE peakuu OeIKOB;
MPOBOJIUTH PEAKIIMM HOHHOTO OOMEHa, ONpEeAeNsATb CpPeAy BOIHBIX
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 MpH OOpaleHMH ¢ BEIIeCTBAMH U
1a00paTOpHbIM  00OPYILOBaHHEM; IPEACTABIATL  PE3YJBTATHI
XUMHUYECKOIO  JKCIIEpUMEHTa B  (GopMe 3alUCHU  ypaBHEHUH

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

HOpMaM;
BlaeTh  HABBIKAMH  DACIIO3HABAaHMS M 3allATHI UHPOPMALIMIO, TIOJYyYaeMyld W3 pa3HbIX HCTOYHUKOB (CpEICTB
urdopMaLHH, MH(MOPMALHOHHOM GesonacHocTy | 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  JI€ATENLHOCTh B | XMMHYECKHMH DKCIIEPMMEHT (IIPEBPALEHHs OPIraHUYECKUX BEIIECTB MPU
MHTEpeCcax rpa’kAaHCKOro 0OIIEeCTBa; HAarpeBaHWM, TIOMy4eHHE OTWIEHA W H3YyYeHHE €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) cOBMeCTHas 1eITeJIbHOCTD.

MMOHUMATh U WCIIOIH30BaTh MPEUMYINECTBA KOMAHIHOW U
WHIUBUAYAIBHON paboThI;

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

poIM € Y4YeTOM MHEHHMH YYacTHHKOB O0OCYXIaTb
pe3yabTaThl COBMECTHON PaOOTHI.
OBnajgeHne  yHHBEPCAJbHBIMH  PeryJATHBHBIMH

JeHaTypauus O€JIKOB IMpH HarpeBaHWU, LIBETHHIE peakluu OEIKOB;
IPOBOJUTh PEAKLUHM HMOHHOTO OOMEHa, OIpeNeNiTh Cpeay BOJHBIX
pPacTBOpOB, KaueCTBEHHBIE PeaKIMU Ha Cynb(ar-, KapOOHAT- U XJIOPUI-
AQHUOHBI, HA KATUOH aMMOHHUS; 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  ¢GopMe 3alucu  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 W IpaBO JAPYTrUX JIOAEH Ha
OIIUOKHU;

pa3BUBaTh CIIOCOOHOCTb IOHMMATh MHUpP C IO3UIMHU
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 COCTOSHHUE IPUPOAHOM W COLHMAIBHOMN
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 IIOCJIEICTBHUS
JNENCTBHN, MPEAOTBPAIATh UX.
MeTanpeamMerHblie pe3yabTaThbl J0KHbI 0TPAXKATh:

He6J'IaFOHpI/IHTHBIe
NpeAIPpUHUMACMBIX

Osaanenue YHHBEPCAJIbHBIMH Y4eOHBIMU
NMO3HABATEJbHBIMHU JAeHCTBUAMM:

B) pabora ¢ ungopmaumei:

HCII0JIb30BATh CpeacTBa UH(POPMAaIMOHHBIX U
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B pelieHnn
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3ajad ¢ coOmroieHueM TpeOOBaHUM  IPrOHOMMKH,

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

JucuuniauHapubie (MpeaIMeTHBIE) Pe3yJbTaTbhl M JIOJLKHBI
0TPakKATh:
IIP6 01. chopMUpOBAaHHOCTE TPEICTABICHHUNA: O XUMHUYECKOU

COCTaBJISAIOLIEH €CTEeCTBEHHOHAyYHOM KapTUHBI MHpa, POJIM XUMHUU B
NO3HAHWUY SIBIICHUH TPUPOABI, B (OPMUPOBAHMHM MBIIUICHUS U
KyJAbTYpbl ~ JHMYHOCTH, €€  (YHKUMOHAJIbHONH  I'pPaMOTHOCTH,
HGO6XOILI/IMOI71 AJId pCHICHUA TMPAKTHUYCCKUX 3aJjad U ISKOJOIMYCCKU
000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U IPUPOIHON CpPEIE;
npoe 10. c(OpMHUPOBAHHOCTh YMEHUH CcOOJItOJIaTh IMpaBuia
9KOJIOTUYECKU 11eJ1IeCO00pa3HOro MOBEACHUS B OBITY U TpPYAOBOU
NEeSITEIbHOCTH B LIENAX COXPAHEHUs CBOETO 3[I0POBbS U OKpYKarollen
IPUPOJHOM Cpelbl; YYUTHIBATH ONACHOCTb BO3JCHCTBUS HA JKHUBBIE
OpraHu3Mbl OIPCACICHHBIX BCHICCTB, ITOHHMMAA CMBICII I10Ka3aTCIAa
IpEIEeNbHON JOYCTUMOM KOHIIEHTPALH.

[IK 2.2. IlpumeHaTh
pa3IuYHbIE METO/IbI,

JInyHOCTHBIE Pe3yabTAThI
YaCTHU:

AOJIKHBI  OTPa’kaTb B

ImpPo 02.
BKJIIOYAET:

BJIQJICHUE CUCTEMOU XMMHYECKUX 3HAHUM, KOTOpast
OCHOBOIIOJIararomue IOHATHUA (XI/IMI/I‘-IGCKI/Iﬁ DJICMCHT,




CIOCOOBI M IIPUEMBI
cOOpKU Tepes] CBapKon U
CBapKH JIEMEHTOB
KOHCTPYKIIUU
aBTOMOOWIICH U
CTPOUTEILHBIX MAIIHH, C
COXpaHEHUEM
IKCILTyaTaIlMOHHBIX
CBOWCTB.

[IK 2.3. BeinoyHsTh
TEXHUYECKYIO TTOITOTOBKY
CBapOYHOT'O ITPOU3BOJICTBA
MepeJl CBapKOM JIEMEHTOB
KOHCTPYKLIUU
aBTOMOOWICH U
CTPOMUTENbHBIX MAIIUH MPH
pEMOHTe, st
KaueCTBEHHOTO
BBITIOJTHEHUS CBAPOYHBIX
pabor.

1K 2.4. BeiOupatb
o0opynoBaHue,
MPUCTIOCOOTICHUS U
WHCTPYMEHTBI JIJIst
obecrnieueHus
MTPOU3BOJICTBA CBAPHBIX
COEIMHEHUH C 3a/IaHHBIMU
CBOMCTBAaMH, COXPaHss
paboTocmocoOHOe
COCTOSTHHE aBTOMOOUIIEH U
CTPOUTEITLHBIX MAIIIHH.
IIK 2.5. XpaHuts u
HCIOJIb30BaTh CBAPOYHYIO
anmaparypy u
WHCTPYMEHTHI B XOJI¢
MIPOU3BOJICTBEHHOTO
mpotrecca.

IIK 2.6. Onpenensars
MPUYMHBI, TPUBOISALINE K

TPYOBOI0 BOCIIUTAHMS:
TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH MacTepCTBa,
TPynOJItO0HE;

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

WHTEpPEC K pa3uuHbiM cdepaM MpodecCHOHATBHON
NEeSTEIILHOCTH.

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

a) 6a3oBble JIOTHYECKHUE JAeiiCTBUS:

CaMOCTOSITENIbHO (OPMYITUPOBATh U  aAKTYyalU3HUPOBATh
po0OyieMy, paccMaTpuBaTh €€ BCECTOPOHHE;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK WJIA OCHOBAHUS
JUIsl CPaBHEHHMSL, KJIacCU(UKAIIUN U 0000IIECHUS;
OTIPEIEIATh eI JIeATeILHOCTH, 33a/1aBaTh MapaMeTPhl U
KPUTEPHUU UX TOCTHKEHUS;
BBISBJISATH ~ 3aKOHOMEPHOCTH |
paccMaTpuBaeMbIX SBIICHUSX;
BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh, OIEHUBATh
COOTBETCTBHE pE3yJIbTATOB IIEJIsIM, OILIEHUBATH PUCKH
MOCJIEACTBUN NEITEILHOCTH.

0) 0a30BbIE HCCIeN0BATENbCKUE eCTBHS:

MMPOTHUBOPCUUA B

BJIAJICTh  HABBIKAMH  y4eOHO-HCCICOBATEIbCKONH U
HpOCKTHOI\/'I JCATCIIBHOCTH, HaBBIKaAMH paspCuiCHusd
npobiuem;

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

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

AQHAJIM3MPOBATh IIOJIYYCHHBIE B XOJE PEIICHHs 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-, -3JIEKTPOHHBIC OpOHUTAIH
aTOMOB, HOH, MOIIEKYJa, BaJ€EHTHOCTh, JJIEKTPOOTPHUIIATEIHHOCTS,
CTENEeHb OKUCJICHHS, XUMHUYECKas CBs3b, MOJIb, MOJSIpHas Macca,
MOJISIPDHBI 00BEM, YIJIEpOTHBIA CKeNeT, (YHKIMOHAIbHAas TpyIIa,
paaMKan, W30MEepUs, H30MEpPbI, TOMOJOTHYECKHH psi, TOMOJIOTH,
yIJI€BOJIOPOABI,  KUCIOPOA- U  a30TCOJEp)Kallie  COEAUHEHHS,
OMOJIOTMYECKH aKTHBHBIC BeIIeCTBAa (YIJICBOIBI, JKHUPBI, OCIKH),
MOHOMEp, TIOJMMEp, CTPYKTYpHOE 3BEHO, BBICOKOMOJCKYJISIPHBIC
COEMHEHUS, KPUCTAJUIMYECKas! pelIeTKa, TUIIbl XUMHUYECKUX pPeaKuil
(OKHCIUTENBHO-BOCCTAHOBHUTENIbHbBIE,  3K30-U  HHIOTEPMHUYECKHE,
peakuu MOHHOTO OOMEHa), pacTBOP, AJIEKTPOIUTHI, HEAIEKTPOIUTHI,
ANEKTPOJIUTUYECKAS JUCCOLMAIUS, OKHUCIUTENb, BOCCTAHOBHUTEIb,
CKOPOCTh XMMHMYECKOI peakInK, XUMUYECKOE PaBHOBECHE), TEOPUH U
3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOCHHS OpPraHUYEeCKHX BemecTB A.M.
Bytneposa, Teopus ANEKTPOIIUTUIECKON JUCCOLIMAINHY,
nepuoauueckuit 3akon .M. MennaeneeBa, 3aKk0oH COXpaHEHHUS MaccChl),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHH, (HAaKTOJIOTHUECKUE
CBEIEHUS O CBOMCTBax, COCTaBe, NOJIYYCHHH U 0Oe30MacHOM
UCIIONB30BAaHUU BAKHEUIINX HEOPraHMYECKUX U  OPTaHMYECKUX
BEIIECTB B OBITY W IPAKTUYECKOH IS TEITLHOCTH YEIIOBEKa,

IIP6 03. cdopMHUPOBAaHHOCTb YMEHHUIl BBIABIATH XapaKTEpHBIE
NMpPU3HAKA ¥  B3aWMOCBS3h M3YYCHHBIX TOHATHHA, TPUMEHATH
COOTBETCTBYIOIIME TOHATHS TPU OMHCAHUU CTPOCHUS U CBOICTB
HEOPTaHWYECKUX ¥ OPraHMYeCKUX BEIIECTB M WX NPEBPAIICHHIA;
BBISIBJISITH  B3aUMOCBSI3b XMMHUECKUX 3HAaHUH C TOHATUSMU U
MIPEICTABICHUSMH JAPYTHX €CTECTBEHHOHAYYHBIX PEJIMETOB;

P66 04. chopmupoBaHHOCTH YMEHUU HUCHOJIB30BAaTh HAMMEHOBAHUS
XUMHAYECKHX COCIMHEHHH MEXIYHApOIHOTO COK3a TEOPETUYECKON U
MPUKJIAHON XUMUU M TPUBUAIbHBIE HA3BAaHUS BAKHEUIIUX BEIECTB
(oTmiieH, aneTwieH, THIepuH, G(eHon, (opMaapAeTU, YKCyCHast
KHCIIOTA, TJIMIIUH, YTapHBIA Tra3, YIJIEKUCHBIA ra3, aMMHUakK, ramieHas
W3BECTh, HETalleHas W3BECTh, MUTHhEBAs COJA W JPYTHX), COCTABIATH
(hopMyIIbI HEOPTraHWYECKHX M OpPraHWYeCKHX BEIIEeCTB, YpPaBHEHHS
XUMHYECKHX peaklnuid, OOBACHATh WX CMBICT, IOJTBEPKIATH
XapaKTepHble XWMUYECKHUE CBOWCTBA BEIIECTB COOTBETCTBYIOUIUMU
SKCIIEPUMEHTAMH U 3alUCSMU YPaBHEHUN XUMUYECKUX PeaKIuii;

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




nedekTam B CBAPHBIX
COCANHCHUAX
KOHCTPYKIIUU
aBTOMOOWIICH 1
CTPOUTENIbHBIX MAIIWH PU
pEMOHTE.

XapaKTepu30BaTh MX COCTaB U Ba)KHEHIINE CBOMCTBA; OMPEIENATh
BHUJIbI XMMHYECKUX CBsI3€M (KOBaJICHTHAasl, MOHHAs, METaJUIMYecKas,
BOJOPOAHAs),  TUOBl  KPUCTAUIMYECKUX  PEHIETOK  BEIIECTB;
KJaccu(hUIUpPOBATh XUMUYECKHE PEAKLINY;

ITP6 08. chopMupOBaHHOCTh YMEHHH IIJJAHUPOBATh W BBIOJHATH
XUMUYECKUM SKCIIEPUMEHT (TPEBpaICHUsI OPraHUYECKUX BEIIECTB MPHU
HarpeBaHUM, TMOJY4YeHHE OTWJICHa U HU3YYEHHE €ero CBOMCTB,
KaueCTBEHHbIE PEAKIMU HA aJbACTUIbI, KpaxMaj, YKCYCHYIO KHUCIIOTY;
JeHarypauus OelIKOB MpH HarpeBaHWHU, LIBETHHIE PEaKuu OEIKOB;
MPOBOJIUTh PEAKIIMA HOHHOTO OOMEHa, OMNpEAENSATh CPeldy 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; MPEJICTaBIATh  PE3YNbTaThl
XUMHUYECKOIO  JKCIIEpUMEHTa B  (GopMe 3alluCHh  ypaBHEHUH
COOTBETCTBYIOIIUX peaKIuii U (OpMYIHPOBATH BHIBOJBI HA OCHOBE
3TUX PE3yJbTaTOB;

I1P6 09. chopMUpOBaHHOCTH YMEHHS AaHATTU3UPOBATH XUMHUECKYIO
nH(}OpMaLINIO, ITOJIyYaeMYI0 U3 Pa3HBIX HCTOYHUKOB (CPEJICTB
MaccoBoit nHbopMaruu, cetb UHTepHET U Ipyrue).




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

Bua yueOHoii padoThl O0bem B yacax
O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHUTITHHBI 72

B T.Y.

OcHoBHOe cojiep:KaHue 64

BT. 4.

TEopeTHYecKoe 00ydeHne 34
MPAKTUYECKHUE 3aHITUS 20
n1abopaTopHbIE 3aHATH 6
KOHTPOJIbHBIE paOOTHI 4
IIpodeccnonaIbHO-OPUEHTHPOBAHHOE COepPKaHue (CoAepKaHne 6

NPHUKJIATHOT0 MOAYJIfA)

BT. 4.:
TeopeTudecKoe o0ydyeHune 2
MpaKTUIECKHUE 3aHATUS 4

IIpomexyTouHas aTTecTaums (3a4eT) 2




2.2. TemaTuyeckuii IVIaH U coJePKaHUE TUCHUTIITHHBI

HaumenoBanue Conepskanue yueGHOro MaTepuana (OCHOBHOE M NPOeCCHOHATHLHO OPHEHTHPOBAHHOE) | O0bém | ®opmupyemble
Pa3iesIoB H TeM JIa00pPATOPHBbIE U NPAKTHYECKHE 3AHATHS, IPUKJIAJTHON MOLYJIb 4acoB KOMIIETCHIIUH
1 2 3 4

Coaeprxanue yueOHOro MaTepuaJa 64
Pazjen 1. Teopernyeckue 0CHOBbI XUMHU 18
Tema 1.1. Coaepxxanue yueOHOIro MaTepuasa 3 OK 01
OcHOBHBIE XUMHMYECKUE | XMMUYECKHU 3JeMEHT. ATOM. SIapo aroma, HM30TOIBL. DICKTPOHHAs 000JI0YKa. DHEPreTHYeCKue
HNOHATHA M 3aKOHBI, [YPOBHH, NOJYPOBHH. ATOMHBIC opOuTamu, s-, P-, d- smemeHThl. OCOOCHHOCTH paclpeeiCHUs 1
CTPOCHHE aTOMOB |3JIEKTPOHOB MO OpOWTaIsIM B aToMax »JJIEMEHTOB IMEPBBIX YETHIPEX MMEPUOJIOB. ODIEKTPOHHAsS
XMMHYECKHX DJIEMEHTOB |KOH(UTrypanus aToMoB. OCHOBHBIE XUMHUYECKHE 3aKOHBI

IIpakTH4yeckue 3aHATHS

[TpakTuueckast padota Nel. «OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XMMHUU U PacyeThl 110 YPABHEHUSIM

XUMHUYECKHUX PEAKLIUID.

OTtHocuTenbHBIE ATOMHAs U MOJIEKYIIsIpHasi Macchl. MousipHas macca. KonnuectBo BeniectBa. MaccoBast 2

70711 BelecTBa. 3akoH ABoraapo. MossipHelil 00beM razoB. OTHOCHUTENIbHAS IUIOTHOCTD ra3oB. Pacuersl

[0 ypPaBHEHUSM XHUMHYECKHX pEaKIHUi C HCHOJb30BAaHMEM MacCOBOM JOJM BeLIeCTBa, OO0beMa

(HOpMaJIbHBIE YCIIOBHS) ra30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Copnepxxanue yuyeOHOIro MaTepuasa 2 OK 01
Ilepuonnueckuii 3axkoH | [IpakTuvecKkue 3aHATHS OK 02
u [Mepnonnueckas |[Ipaktuueckas pabora Ne2. «M3ydeHne MEPUOAUYSCKUX 3aKOHOMEPHOCTEH W HX B3aMMOCBS3H CO 1K 2.1.
CHCTEMa  XHMHYECKHMX |CTPOEHHEM aTOMOBY. IIK 2.2.
JJIEMEHTOB . W. \Tleprommueckas cucrema xuMudeckux nemeHtoB J[.1. Menneneesa. CBsi3b MepHOIAYECKOTO 3aKOHA H T1K 2.3.
MenneneeBa, X CBA3b C |[IepHOAUYECKON CHCTEMBI XHMHYECKHX OJJIEMEHTOB C COBPEMEHHOM TEOPHEH CTPOEHHsS aTOMOB. IIK 2.4.
COBPEMEHHOW TEOpUEH |3aKOHOMEPHOCTH U3MEHEHHsI CBOMCTB XMMHYECKHX DJIEMEHTOB, 00pa3yeMbIX MMH MPOCTHIX M CIIOMKHBIX 1K 2.5.
CTPOCHUS aTOMOB BEIIECTB MO Tpynnam M nepuonaMm llepronnmueckoil cuctemsl. 3Hau€HUE NMEPUOAMYECKOTO 3aKOHA H 5

CUCTEMBI XUMHUECKUX 31eMeHTOB .M. MeHnneneeBa B pa3BUTHH HAyKH.

VYcraHoBNIEHHE CBSI3U  MEXKIY CTPOEHHEM AaTOMOB XHUMHYECKHX DJEMEHTOB U IEpUOJUYECKUM

W3MEHEHHUEM CBONCTB XMMHUYECKHX D3JEMEHTOB M UX COEJUHEHHH B COOTBETCTBUU C IIOJIOKEHUEM

Ilepnonnueckoir cucremsl. PeleHne NPakTUKO-OPUEHTHUPOBAHHBIX TEOPETUUYECKHUX 3aJaHMM Ha

XapaKTepU3alUIi0 XUMUYECKUX 3JIEMEHTOB «MeTammnueckue / HeMeTaJUInYeCKHe CBOMCTBa XUMHUECKUX

3JIEMEHTOB B COOTBETCTBUM C HUX DJIEKTPOHHBIM CTPOECHUEM U MOJIOKEHHEM B MEPUOJUYECKON crucTeme

xuMuueckux aemenToB JI. M. MenaeneeBay
Tema 1.3. Conep:kanue y4eOHOT0 MaTepHuaJia 3 OK 01

! OGpazoBarenbHas OPraHU3aIHs BIPAaBE CAMOCTOATEIHHO ONPEIEITATH TOCIEIOBATEIFHOCTD H3yUCHHS PA3/ICIOB H TEM, BXOIAIMX B HUX, 4 TAKKE IePEPACIPeIe/aTh KOTHIECTBO YACOB IS
OCBOEGHHS 00y4JaroNIMMHKCs y4eOHOro MaTepuaia, ¢ yIeTOM JIOTHKH (OPMHUPOBAHUS AUCHUILIMHAPHBIX PE3yJIbTaTOB, OOLMIMX ¥ NPOGECCHOHAIBHBIX KOMIIETEHINH, MEXIIPEIMETHBIX CBsI3eH ¢
JIPYTUMH TUCIUILIMHAMH 0011e00pa30BaTebHOro U 001IerpodeccHoHaNbHOro nuKiIoB yueoHoro miana OIT CIIO.




Crtpoenue BelecTa

U IPUPOAA XUMHUYECKON
cBsi3u. MHoroobpaszue
BEILIECTB

Ctpoenue BemecTBa. XHUMHYECKas CBSI3b. BUIbI XUMHUYECKOW CBSI3M (KOBaJCHTHAs HETOJSIPHAS |
MOJISIpHAsi, WOHHAS, MeTaJutmueckas). MexaHu3Mbl 00pa3oBaHHUS KOBAJCHTHOW XHMHYECKOW CBSI3U
(0OMeHHBIN M TOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3b. BaneHTHOCTh. DIeKTPOOTPHULIATEIHHOCTb.
Crenens okucieHusa. OHBI: KATHOHBLI U AHHOHEI

IIpakTnyeckue 3ansaTus

[TpakTueckas padota Ne3. «CTpoeHure BEIIeCTBa U MPUPOJIa XUMUICCKOHN CBSAZH.

JleMoHCTpanus Mozenel KpUCTANIMYECKUX PEIIeTOK: HOHHOU (XJIOpUI HaTpHs), aTOMHOH (Tpadur u
ajMas), MOJICKYJISIPHOM (YTJICKUCHIBIA Ta3, WOMd), METAUIMYECKOW (HATpHWii, MarHui, Meap). Permenue
NPaKTUYECKHX 3a/IaHUI HA COCTABIICHHE AIIEKTPOHHO-TpaduuecKkux HopMy: 31eMeHToB 1—4 nepuomon

Tema 1.4.
Knaccudukanms,

u HOMCHKJIATypa
HEOPraHMYECKUX
BEIIIECTB

Coaep:xaHnue yueOHOT0o MaTepHaJia

Knaccugukamuss HeopraHmdeckux BemiecTB. HoMEHKIaTypa HEOpPraHWYeCKHWX BeHIecTB (OKCHBI,
THJIPOKCUIBI, KUCIIOTHI, COJIN). BeriecTBa MOJIEKYIISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHUS. ArperaTHble
COCTOsIHMA BemiecTBa. Kpucraiumdeckne M aMopgHBIC BEIIECTBA. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIeCTBA. THIBl KPUCTAIMYECKUX PEIIETOK (aTOMHAas, MOJIEKYJIpHas, WOHHAs, MeTa/NINuecKas).
3aBUCHMOCTb CBOMCTBA BELIECTB OT THIA KPUCTAIIIMYECKON PEIIETKU

IIpakTH4yeckue 3aHATHS

[Tpaktnyeckas padora Ne4. «HomeHKIIaTypa HEOPraHUYECKUX BELIECTBY.

Pemenne npakTudyeckux 3aJjaHUi MO KiaccH(UKALMU, HOMEHKJIAType M XHUMHYECKHM (GOopMyraMm
HEOPraHMYECKUX BEIIECTB Pa3IUYHbIX KJIAcCOB (yrapHbIil ra3, yrJIeKHCIbIM ra3, aMMHak, ramieHas
U3BECTh, HEralleHas W3BeCTb, NMUThEBas COJAa M JPYTUX): Ha3BaHHs BEIIECTB IO MEXIYHapOJHOM
(MIOITAK) wim TpuUBHAIbHOM HOMEHKJIAType W COCTaBiI€HHE (OPMYJIbI XHMHUYECKUX BEIIECTB,
olpesielieHne MPUHAAISKHOCTH K Kiaccy. ITouck uH(OpManuy mo Ha3BaHUSAM, HIEHTH(UKAaTOpam,
CTPYKTYpHBIM (popmyrnam. AHaiau3 XUMHUYECKONH MHQOpMAIMH, MOJy4aeMOM M3 pa3HbIX MCTOYHUKOB
(cpencTB MaccoBoi MH(popMaruu, cetb IHTepHET u 1pyrue)

OK 01
OK 02

Tema 1.5.
Tunet XUMHUYECKUX
peakuuii

Conep:kaHue y4eOHOro MaTepuasa

XuMuueckas pcaknus. Kﬂaccn(bmcaum{ XHUMHUYCCKUX pCaKI_[I/Iﬁ B HCOpPaHI/I‘{CCKOﬁ u Opl"ElHH‘-ICCKOfI
XUMHHU. 3aKOHBI COXpPAaHCHHUA MACChl BE€UICCTBA, COXpPAaHCHHUA U MPEBPAIICHUA SHEPTHUU ITPU XUMHUUYCCKHUX
pCaKknusx. OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC pcaknuu (ypaBHCHI/ISI OKHCJICHHUA-BOCCTAHOBJICHH A,
CTCIICHb OKHCJICHUS, OKHCIWUTCIIb W BOCCTAHOBUTCIIb, OKHCIHUTCIbHO-BOCCTAHOBUTCIIBHBIC PCAKIUHU B
npupoac, NpoOnu3BOJACTBCHHLIX MPOLECCCAX U JKUZHCACATCIILHOCTU OpFaHI/ISMOB)

OK 01

Tema 1.6.

CKopoCcTh  XMMHYECKUX
peaKuuid. XuMH4eckoe
paBHOBeCHE

Conep:kaHue y4eGHOr0 MaTepuaja

CKopocTh peakIiM, €€ 3aBUCUMOCTb OT Pa3JIMYHBIX (PAKTOPOB: MPHUPOABI PEArupyIOIIUX BEIIECTB,
KOHIIGHTpAllUM PEarupyrolux BEIIECTB, TEMIEPATYpbl W IUJIOMIAAM PEAKUUOHHON IOBEPXHOCTH.
TemoBbie 3 (HEKTH XUMHUUECKUX PEAKIIHii: 3K30- U SHAOTepMHUUeckue peakiuu. OOpaTuMble peaKIiH.
Xumuyeckoe paBHoBecHe. DakToOpbl, BIUAIOLIME HA COCTOSHHE XHUMHUYECKOTO DPABHOBECHUS
(KOHIIEHTpalMsl peareHToB WK NPOAYKTOB peaklnu, naBienue, temneparypa). [Ipunuun Jle [llarense

IIpakTHYecKkHe 3aHATHA

OK 01

OK 02
[K 2.1.
IIK 2.2.
IIK 2.3.
IIK 2.4.
IIK 2.5.




[TpakTuueckas padota No5. «BnustHue pa3nuaHbIX PaKTOPOB HA CKOPOCTh XUMUYECKON PEaKITUN».
Pemienne mpakTHKO-OPUEHTHPOBAHHBIX 3aJaHUN HA aHaIU3 (HaKTOPOB, BIMUSIOUIMX Ha H3MEHEHUE
CKOPOCTH XHUMHYECKOW peaKIMH. 3aBUCHUMOCTh CKOPOCTH XHMHYECKON peaklUd OT MPHUCYTCTBUS
KaTajau3aTopa Ha IPUMEpE pa3joKEHUs MEPOKCHIA BOAOPOJA C MOMOUIbIO JAMOKCHIA MapraHua u
Karajnas3pl. Pernenne mpakTUKO-OPUEHTUPOBAHHBIX 33JaHUN Ha mpuMeHeHue npuHiuna Jle-Illatenbe
AJId HAaXOXKIACHUA HaIpaBJICHUA CMCIICHHA PAaBHOBCCHUA XUMHYECKOU pC€akuuu MU aHaliu3 q)aKTOpOB,
BIIUSIIOLIMX HA CMEIEHUE XUMUYECKOT0 PaBHOBECHS

Tema 1.7. Copnepxxanue yueOHOIro MaTepuaJa 4 OK 01
PactBopsl, Teopus | PactBopbl. Buabl pacTBOpOB MO COAEpkKAHUIO PACTBOPEHHOro Bewecrsa. PacrBopumocts. [lonsarue o OK 02
AIEKTPOJIUTAYECKON JUCIIEPCHBIX cucTeMax. VICTMHHBIE M KOJUIOMAHBIE PacTBOPHI. MaccoBas 10 BEUIECTBAa B PAaCTBOpE. 5 OK 04
O¥ccolMaluu ¥ HOHHBIN | [ToHsTHE 0 BomopoaHoM mokasatene (pH) pactBopa. DnektponuTtrueckas aucconuanus. CUIbHbIC U OK 07
oOMeH ci1a0ble AIEKTPOJIUTHI, HEAIEKTPOJINTHI. Peakiiny noHHOro oOMeHa [IK 2.1.
JIaGopaTopHbie 3aHATHS 1K 2.2.
JlaboparopHnas pabota Nel «[IpuroroBienue pacTBOPOB». TK2.3.
[IpuroToBneHne pacTBOPOB 3aJAHHON MAaCCOBOU J0JIE pACTBOPEHHOTO BELIECTBA, IPOBEAECHUE PEAKIINI 1IK'2.4.
MOHHOTO OOMEHa, OmpefesieHue Cpebl pAaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOIO MHIUKATOPA 2 MK 2.5.
(xucnas, HelTpanbHasl, I1eJ0ouHas). 3a/JaHus Ha COCTaBJICHUE MOHHBIX peakiuil. PemeHue npakTtuko-
OpPUEHTUPOBAHHBIX PACUETHBIX 3aJaHHI HA PACTBOPHI, UCTIOIb3yeMbIe B OBITOBOI U MPOU3BOACTBEHHOM
JIESITEJIbBHOCTH YEJIOBEKa
KoutpoabHas padora 1 |CrpoeHue BellecTBa U XMMHUYECKHE peakiuu (1o pasaeny 1) 1
Pasnen 2. Heoprannueckas xummusi 9
Tema 2.1. Copepxanue yueOHOIro MaTepuasa 7 OK 01
DU3NKO-XUMHUUECKUE Mertamnsl. [lonoxxenue metamnoB B [leprogudeckoit cucteMe XUMHUUECKUX 31eMeHTOB. OCOOEHHOCTH OK 02
CBOICTBa CTPOEHUS AIIEKTPOHHBIX 000JI04eK aTOMOB MeTaioB. O0mue ¢pusnueckre cBoicTBa MeTaioB. CrijiaBsl OK 04
HEOPraHUYECKUX METAJIJIOB. DJIEKTPOXUMUYECKUN Psii HANpsHKEHUH MeTaioB. XUMHYECKHE CBOMCTBA Ba)KHEHIINX 2 IK 2.1.
BEIIECTB METaUIOB (HATpUM, Kajaui, KaublMil, MarHui, aalOMUHHMI, IUHK, XpOM, XKeJle30, MeIb) U uX IIK 2.2.
coenuHeHui. O0nMe crnocoObl nosyuyeHus: MetayioB. [IprMeHeHrne MeTalsioB B ObITY M TEXHUKE [IK 2.3.
Hemeramnsl. Ilonoxenue HemeraiioB B Ilepuoaudeckoi cucreme Xumuyeckux syemeHToB JI.U. [IK 2.4.
MeHzieseeBa U1 OCOOCHHOCTH CTPOCHHUS aTOMOB. DHU3MUYECKHE CBOWCTBA HEMETAUIOB. AJUIOTPOINHS IIK 2.5.
HEMETAJIOB (Ha MpHUMepe KHcIopoaa, cepbl, (ocdopa u yrieposaa). XHUMHYECKHE CBOWCTBA H 2
NPUMEHEHNE BaXHEHIINX HEMETa/NIOB (TaJloreHoB, cephl, a30Ta, ¢pocdopa, yriaepoaa u KpeMHUs) U UX
COeMHEHUN (OKCHAOB, KHUCIOPOJCOJEpXKAIUX KHUCIOT, BOJOPOAHBIX coeauHeHuil). [Ipumenenue
BOKHENIIUX HEMETAJJIOB U UX COCAUHEHHI
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHUIOB, TUIPOKCHUIOB, KHCIIOT,
coseit u n1p.). ['eHeTnueckas CBsI3b HEOPraHUYECKUX BELIECTB, IPUHAIISKAINX K PA3INYHBIM KJIaccaM. 1
3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB IPOCTBIX BELIECTB, BOJOPOJHBIX COCIWHEHHH, BBICIIMX
OKCHUJIOB U THJIPOKCHJIOB
IIpakTHYeckHe 3aHATHA 2




[TpakTrueckas padota Ne 6. «DU3MKO-XUMHUYECKHUE CBOMCTBA HEOPTAaHUYECKHUX BEIIECTBY.

CocraBieHHE ypaBHEHMH XMMHUYECKHMX pEaKLUUH C y4yaCTHEM IPOCTBIX M CIIOXKHBIX HEOPraHMYECKHUX
BEIIECTB: METAJUIOB U HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETA/IOB U aM(OTEpPHBIX 3IIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBAaHMM ¥ aMQOTEPHBIX T'HIPOKCHIOB; HEOPIaHUYECKUX COJICH,
XapaKTepU3YIOIINX UX CBONCTBA.

Pacuérel Macchl BemecTBa Wi 00bEMa Ta30B MO0 U3BECTHOMY KOJIMUYECTBY BEILECTBA, MACCE UITH 00BEMY
OJIHOTO M3 YYAaCTBYIOUIMX B PEAKIMH BEIIECTB, pacuéThl Macchl (00bEMA, KOJIMYECTBA BEILECTBA)
IPOAYKTOB PEAKLIMU, €CIU OAHO M3 BELIECTB MMEET NpuUMecH. PenieHne npakTHKO-OpUEHTUPOBAHHBIX
3aJJaHUl Ha CBOICTBa, COCTaB, MOJy4YeHHE U OE30MaCHOE HCIIOJIb30BAHUE BAXKHEUIINX HEOPTraHUYECKUX
BEIIECTB B OBITY U NPO(ECCHOHATHHOMN IS TEITLHOCTH YEIIOBEKa

OpPraHn4€CKuUX BEIICCTB

CBSI3b B OPraHUYECKUX COEIMHEHUSX: KPATHBIE CBSI3U, G- U T-CBSI3H.

[IpencraBienue o kinaccuduKauy OpraHnyeckux BemecTs. HoMeHkIaTypa opraHuyecKkux coeTuHEeHU
(cuctemaTuyeckas) U TPUBHAIbHbIE HA3BaHUS BaKHEHIIUX MpPECTaBUTENICH KJIaCCOB OPraHMYECKUX
BEIIIECTB

IIpakTHYeckHe 3aHATHA

[Tpaktuueckas padorta No7. «HoMeHKIaTypa OpraHM4eCKuX BEIIECTBY.

O3zHakoMJieHHE ¢ 00pa3llaMyd OpPraHUYEeCKHX BEIIEeCTB M MaTepUalaMHd Ha UX OCHOBE, MOJICIHPOBAHUE
MOJICKYJT OpPraHWYECKUX BEIIECTB, HAONIOJCHWE W ONMHCAaHWE JEMOHCTPAIIMOHHBIX OIBITOB IO
NPEBPALICHUIO OpPraHWYECKMX BEIIECTB NpPHU HarpeBaHUM (IUIaBJICHUE, OOYIJIMBAHWE M TOPEHUE).
CocraBiieHHE TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (OPMYJl OpraHMYEeCKHX BEIIECTB OTIEIbHBIX
KJIaCCOB, HCIHOJIb3Yyd HX Ha3BaAHUA I10 CHUCTEMATUYECKON U TpHBHaJIBHOfI HOMCHKJIATYPC (BTI/IHGH,
aleTHJIeH, TaulepuH, QeHon, Gopmanbieru], YKCycHas KHCIOTa, TiuiuH). Pacyersl mpocreiimeit

Tema 2.2. Coaep:xanue yue0HOro MaTepHaJia OK 01
Wnentuduxanus JlaGopaTopHble 3aHATHS OK 02
HECOPraHHICCKUX JlaGopaTtopnas padora Ne2 «MneHTrudukanys HEOPraHUIESCKUX BEIIECTBY. OK 04
BCIIECTB Pemenune sKcrepuMEHTANBHBIX 337a4 MO0 XUMHYECKHM CBONCTBAM METaUIOB M HEMETaIOB, IIO

PaCIO3HABAHUIO U TOJTYYCHHIO COCIMHEHUIN METalJIOB U HEMETaUIOB (B3aUMOJICHCTBUE THAPOKCHIA

ATIOMUHHUS C PacTBOpaMH KHUCJIOT W Imenouei,). MmeHTudukanus HEOPraHWYeCKUX BEIISCTB C

UCIIONb30BaHWEM HMX  (DU3MKO-XMMUYECKHX CBOICTB, XapaKTepHBIX KAYECTBEHHBIX PpEaKLHUU.

KauecTBeHHBIC peakuu Ha Cyib(aT-, KapOOHAT- U XJIOPHI-aHUOHBI, HA KaTHOHBI METAJUIOB W KaTHOH

AMMOHHS
KonTposbHas pa6ora 2 |CBoiicTBa HEOpraHMYECKHX BEIIecTB (110 pa3zaerny 2)
Pasnen 3. Teopernueckue 0CHOBBI OPraHMYeCKON XMMUM
Tema 3.1. Coaep:xanue yueOHOIro MaTepuaJia OK 01
Knaccudukanus, [TpenMeT oOpraHWYecKOW XWUMHUHU: €€ BO3HUKHOBCHHE, Pa3BUTHE W 3HAYCHHE B IOJIYYCHUU HOBBIX
CTpPOCHUE BEIIECTB U MaTepuanoB. Teopus cTpoeHus opraHndeckux coeauHenuii A.M. BytiepoBa, e€ oCHOBHbIE
HOMEHKJIaTypa nosiockeHus. CTpyKTypHbIE (OPMYIBI OpPraHMYECKHX BEIICCTB. | OMOJIOTHS, W30MEpHs. XUMUYIeCcKas




\q)opMynH OpPraHMYECKON MOJIEKYJIbI, UCXOJS U3 JIEMEHTHOro cocTana (B %)

Pasnen 4. YrieBoaopoabt
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Tema 4.1.
YrieBonopoasl U HX
HPUPOJHBIE HCTOYHUKH

Conep:xanue yueOHOro MaTepuasa

[IpenenbHble yriaeBOAOpPOAbl (aJKaHbBI): COCTaB M CTPOEHHUE, FOMOJOTMYECKMH psa. MeraH M 3TaH:
COCTaB, CTpOoeHHE, HU3MUYECKUE U XMMHUYECKHE CBOMCTBA (peaKIMK 3aMEeLICHUs] U TOPEHUs), MOTyuYeHUe
Y IPUMEHEHUE.

Henpenenbabie yriaeBogopoabl (QJIKEHBI, aIKaIuCHbI, aIKUHBI).

AJIKEHBI: COCTaB W CTPOCHUE, TOMOJOTHYECKHM psiA. OTUIEH U NPONUJIEH: COCTaB, CTPOCHHUE,
bu3MYecKue M XUMHYECKHE CBOWCTBA (pEaklUMHM THAPUPOBAHUS, TaJIOTCHUPOBAHHS, THUApPATAIIUH,
OKHUCIICHUS U TIOJIMMEPHU3AIIH ) TIOJyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u wMerunOyragueH-1,3, XUMHUYECKOe CTpPOEHHE, CBOWCTBA (peakuus
MOJIMMEPU3AIUH ), IPUMEHEHHE (IJIs1 CHHTE3a IPUPOTHOTO M CHHTETHYECKOTO KayuyKa U PE3UHBI).
AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH psiji. AIETHICH: COCTaB, XUMHUYECKOE
cTpocHHE, (HU3UYECKHE W XUMHYCCKHE CBONCTBA (peakluu THIPUPOBAHHS, TaJIOTCHUPOBAHWS,
TUApaTalliid TOPEHHUA), MOJIyuYeHUEe W NMPUMEHEHHE (MCTOYHUK BBICOKOTEMIIEPATypHOTO IUIAMEHU JUIS
CBApKH U PE3KU METAJJIOB).

Apomarudeckue yriaeBoaopoabl (apeHbl). beH30om M TOmMyon: cocTaB, CTpOCHHE, (PU3UYECKHE U
XUMUYECKHE CBOMCTBA (pEaklMM TajJOTeHUPOBAHUS M HUTPOBAHMS), TOJYUYCHHE W TPUMEHEHUE.
TokcMYHOCTh apeHOB (BIMSHHME OEH30JIa Ha OpraHu3M uYeloBeka). ['eHeTHdeckas CBS3b MEXIY
YII€BOIOPOAAMHU, TPUHAIICKAIIMMHU K PA3JIUYHBIM KJIacCaM.

[TpuponHble UCTOYHUKH YTIeBOIOpoAoB. [Ipuponnslil raz u nomnyrHele HedTsHBIE Ta3bl. HedTh u e€
npoucxoxaenne. CrnocoOsl mepepadoTku HEPTH: TTEPErOHKA, KPEKUHT (TEPMUUECKHH, KaTaTUTHIECKUI),
nupoiu3. [IpoaykTel nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
YTOJIb ¥ IPOJYKTHI €r0 NMepepaboTKH.

OK 01

OK 02

OK 04
IIK 2.1.
IIK 2.2.
IIK 2.3.
IIK 2.4.
IIK 2.5.

Tema 4.2.
Ddusznko-xuMuuecKue
CBOMCTBA yIII€BOAOPOI0OB

Coaep:xanue yueOHOro MaTepHaJia

JlabopaTropHble 3aHATHSA

JlaGopaTtopnast pabota Ne3 «CBoiiCTBa yTiIeBOIOPOIOBY.

TpuBmanpHass W MeEXAyHApOJHAs HOMEHKIATypa, XUMHUYECKHE CBONCTBA, CIOCOOBI TMOTyYEHUS
yrieBoaoponoB. IlomydyeHue »HTwieHa MW U3YyYEHHE €ro CBOWCTB. MOJENMpOBaHHE MOJEKYT U
XUMUYECKUX TIPEBPAIICHUI YTJIEBOJIOPOJAOB (Ha TpHUMepe dTaHa, JTHIICHA, alleTWJIeHA W Jp.) U
rajOreHOMpPOU3BOIHBIX

OK 02
OK 04

Pasnea 5. Kuciopoaocoaep:kanme oprannyeckue coeinHeHust
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Tema 5.1.
Cnuptel. ®enon

Conep:xaHue yueOHOro MaTepuaJia

[IpenenbHple OJHOATOMHBIE CHHUPTHI (METAHOJ M ATAHOJN): CTPOCHHE, (U3NUYECKHE M XUMHUYECKHE
CBOWCTBA (peakUuMu C AaKTHUBHBIMM METaUIaMH, TaJlOTEHOBOJOPOJAMH, TOpEHHUE), INPUMEHEHHUE.
BonxopoaHsie CBA3M MeXy MOJIEKyJaMu CIUPTOB. PU3HOIOTMYECKOE JEUCTBUE METAHOJIA U 3TaHOJIA Ha
OpraHM3M 4YEeJI0BEKa.

MHOroaTOMHBIE€ CIIUPTHI (ITUICHTIUKOB U TIIMLEPUH): CTpOeHHE, GU3NIECKHE U XUMUYECKHE CBOMCTBA

OK 01
OK 07




(B3auMoJIeliCTBUE CO IIETOYHBIMH METalslaMH, KaueCTBEHHAas peakiusi Ha MHOTOATOMHBIE CIIUPTHI).
Ou3NoNI0rnYecKoe IeHCTBIE Ha OpraHu3M yenoBeka. [[puMeHenne raumnepruHa U STUICHTIINKOIIS.
®enon. CTpoeHue MoJeKyIibl, PU3NYECKUEe U XUMHUECKHUe CBOMCTBA (eHosa. TOKCHYHOCTh (heHoua, ero
¢du3noIorHUecKoe AeWCTBUE HAa OpraHu3M uenoBeka. [Ipumenenue ¢enona.

Tema 5.2.
AJnbIeruasl.
KapOoHOBBIE KHUCTOTHI.
Crnoxuble 3¢upbl

Conep:kanue y4eOHOT0 MaTepuaJia

Anpaerunsl ¥ KeTOHBI ((hOopMaibIeTu, aueTalbIeTH/l, alleTOH): CTPOCHNE, (PU3NIECKUE U XMMUYECKHUE
CBOWCTBA (pEaKIMK OKHCICHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIC PEAKLIMH ), IOJTYYESHUE U TPUMEHEHHE.
OnHOOCHOBHBIE TIpenesIbHbIE KapOOHOBBIE KHCIIOTHI (MypaBbHHAs W YKCYCHas KHCIOTBI): CTPOEHHE,
¢u3nUecKkrue 1 XUMUYECKUE CBOMCTBA (0OIIMe CBOMCTBA KHCIIOT, peakus 3Tepu(uKanum), mogrydyeHue u
npuMeHeHne. CTeapuHOBasi U OJIEMHOBAST KUCIOTHI KaK MPEICTABUTEIN BBICIINX KapOOHOBBIX KHCIOT.
MbU1a Kak coJi BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

Crnoxnble >(QHpPBl Kak MPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus cinoxHbIX 3¢gupoB. XKupsl.
I'maponus xupoB. [Ipumenenue xupoB. buonorunyeckas poib )KHPOB

OK 01
OK 02
OK 04

Tema 5.3.
VYrieBoabl

Coaep:xanue yue0HOro MaTepHaJia

VYraeBoasl: cocTas, Ki1accupuKanys yrieBogoB (MOHO-, TU- U noymcaxapuisl). ['oko3a — npocredmumit
MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBOMCTBA IJIFOKO3BI
(B3ammopeticTBue ¢ ruapokcuaom menu (1), okuciaenne ammuadHbIM pacTBopoM okcuaa cepedpa (1),
BOCCTaHOBJIEHHE, OpOXEHHE TJIOKO3bl), HaXOXJIEHHE B MpPUPOJE, NPUMEHEHHE TIJIIOKO3bI,
Ouosiornyeckas posib B JKU3HEAEATENBHOCTU opranusma denoseka. dortocunres. Opykrosa Kak U3omep
TJIFOKO3BI.

Caxapo3a — npeicTaBUTENb JUCAXAPUA0B, TUAPOIN3 Caxapo3bl, HAXOXKIECHUE B IPUPOJIE U IIPUMEHEHUE.

[Tonmmcaxapuapl: Kpaxmail U LEJUIH0JI03a KaK IPUPOIHbIE ToMMepsl. CTpoeHne Kpaxmalla U LEJTI0I03bI,
¢du3nyecKne 1 XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJIn3, KaYeCTBEHHAs PeakIus C HOJ0M)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHYIECKIE
CBOMCTBA
KHUCJIOPOJ0COAePKAIINAX
OpraHN4YeCKHUX
coeIMHEHNH

Coaep:xanue yue0HOro MaTepHaJia

HpaKanecm[e 3aAHATUA

[Tpaktuyeckas padora Ne§. «HomeHKIIaTypa KUCIOPOAOCOAEPKALINX OPTaHUUECKUX COCTUHEHUI.
TpuBHnanpHas 1 MeXAyHapoAHasi HOMEHKJIATypa, XUMUYECKHUE CBOMCTBA, CIIOCOOBI MOJyUYEHHUsI CITUPTOB
U (eHOJI0B, KapOOHOBBIX KUCIIOT U 3(UPOB, allbAECTHIOB U KeTOHOB. COCTaBlIeHHE CXEM peakiuil (B TOM
YyHUClie 10 TMPEeAJOoKEHHBIM IIeMoYKaM MpeBpallleHui), XapaKTepU3yIIUX XHMHUYECKHE CBOMCTBA
KHCJIOPOJOCOAEPKAINUX OPraHUYECKUX COCIUHEHUN

[Ipaktuueckass pabora Ne9. «Xumuueckwe U (U3HMYECKHE CBOWCTBA KHCIOPOAOCOACPIKAITUX
OpPTaHHYECKUX COCIUHECHUS.

[TpoBeneHme, HAOIIOICHUE U ONTMCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CITUPTOB, KAYCCTBCHHBIE
pEaKIuu OJHOATOMHBIX CHHPTOB (OKHCIeHHe 3TaHona okcuaoM meau (1)), MHOroaToMHBIX CHUPTOB
(B3aumojierictBue TiunepuHa ¢ ruapokcumom Mmenu (1)), anpaernmoB (OKHMCIEHHE aMMHUAYHBIM
pactBopoMm okcuaa cepedpa(l) m rumpokcumom wmenu (Il), B3aumopeiicTBue Kpaxmalia C HOJOM),
M3y4E€HHE CBOMCTB pacTBOPA YKCYCHON KHCJIOTHI

OK 01
OK 02
OK 04

Pa3neJ 6. Asorcoaepskanue OpraHu4ecKue coeJHHeHHs




Tema 6.1. Conep:kanue y4eOHOT0o MaTepuaJa 4 OK 01

AMUHBIL. AMUHBI: METWIaMHUH — MPOCTEHIIMI NPEICTaBUTENb aMHUHOB: COCTaB, XHMHUYECKOE CTPOEHHUE, OK 02
AMUHOKHCIIOTBHI. (bU3HYEeCKUEe U XUMHUYECKUE CBOMCTBA, HAXOXKICHUE B TIPUPOJIE. OK 04
benku AMUHOKHCIIOTHI Kak aM(pOTEepHbIe OpraHnvyeckue coeauHeHus. Puznveckue M XUMHUECKUE CBOICTBa 5

aMHHOKHUCIIOT (Ha pUMepe INIMIUHA). bruonornyeckoe 3HaueHrne aMUHOKUCIIOT. [lenTu sl

benku kak mpuponHsle monuMepbl. [lepBuuyHas, BTOpUYHAs W TpPeTHYHAs CTPYKTypa OEJIKOB.
XUMHUYECKUE CBOMCTBA OEJIKOB: THAPOJIN3, IeHATypalysl, KAYECTBEHHbIE PEaKLIU Ha OEIIKU
IIpakTnyeckmne 3aHsiTUSA

[Tpaktuyeckas padora Nel0. «CBoiicTBa a30TOCOAEPIKAIIMX OPTaHUUECKUX COSAMHEHUIN.

dusnueckue U XMMUYECKHE CBOWCTBA AMUHOB (PEaKLUU C KUCIOTaMH M TOPEHHs) 1 aMUHOKHCIIOT (Ha 2
npuMepe TaunuHa). Habmrogenne u onvcaHue JeMOHCTPAIMOHHBIX OIBITOB: JIEHATYpAIUs OSIKOB MPH
HarpeBaHUU, LIBETHbIE peaKLIMU OCJIKOB

Paspnen 7. BoICOKOMOJIEKY IS PHbIE COCAUHEHUS 2

Tema 7.1. Coaep:xxanue yueOHOro MaTepHaJia 2 OK 01

[ImacTmaccel. IIpakTHYeckHe 3aHATHA OK 02

Kayuyxu. Bonokna [Tpaktuyeckas padora Nel 1. «CuHTe3, aHAIN3 U KIIACCH(HUKAIHMS BEICOKOMOJIEKYIIAPHBIX COCTUHEHU OK 04
OcHOBHBIE TOHATHSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI: MOHOMEp, MOJIUMED, CTPYKTYpHOE K 2.1.
3B€HO, CTENEeHb IMOJIMMEpU3AlH, CpeaHsss MoJieKyispHas Macca. OCHOBHBIE METOJABI CHUHTE3a TK2.2.
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — MTOJIMMEPU3ALUs U TOJIMKOHICHCALIMSL. 2 K 2.3.
O3zHakoMieHne ¢ oOpa3llaMd TPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, IIJIaCTMAcC, Kay4dyKoOB: TIK'2.4.
IUIaCTMAcChl  (MOJMUATUJICH, MOJUMPONUICH, HOIMBUHUIXJIOPU], TOJUCTHPOI); HATypalbHBIH U MK 2.5.

CUHTETHUYECKHE KayudyKu (OyTaJMeHOBBIH, XJIOPOIPEHOBHI M HM30MPEHOBBIN); BOJOKHA (HaTypalbHbIE
(XJIOMOK, IIepCTh, HIENK), UCKYCCTBEHHBIE (AlleTaTHOE BOJOKHO, BUCKO3a), CHHTETHYECKHE (KampoH U

JIaBCaH)
Kontpoansnas paGora 3 |CTpykTypa U CBOMCTBA OpraHMYECKHX BEIIECTB (0 paszenam 3-7) 2
IIpodeccnonanbHO OPHEHTHPOBAHHOE CO/lep:KaHMe (Colep:KaHue TPUKJIATHOTO MOIly.]'Iﬂ)Z 6
Pasnen 8. Xumusi B ObITY H POM3BOJACTBEHHOI 1EATEJIbHOCTH YeJI0BEKA 6 OK 01
Tema 8.1. \Conepmaﬂne y4e0HOro MaTepHaJia 6 OK 02

2 B pamkax gacoB IIOC MOryT GbITh IIPOBEICHBI HHTEIPUPOBAHHBIC 3aHATHS C YIETOM COLEPKATEIBHBIX MEKIIPEAMETHBIX CBSI3CH 110 IByM H Gojiee 0011e06pa3soBaTebHbIM JUCIHIIIHHAM:
dusuka: Marepusi, JHEPrus, Macca, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, UOH, U30TOI, PAANOAKTHBHOCTh, MOJIEKYJIa, SHEPTETUUYECKUI YPOBEHb, BELIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHHE
BeIeCTBa, (PU3NUECKHE BETMYMHBI U SANHUILIBI UX H3MEPEHHS, CKOPOCTb.

buonorus: kietka, opranusm, Ouocdepa, s3kocrucTeMa, 0OMEH BEIIECTB B OpraHu3mMe, (POTOCHHTE3, MAKPO- U MUKPOIJIEMEHThI, BUTAMUHBI, OMOJIOTMYECKH aKTUBHBIC BEI[ECTBA

(6enku, yriieBoabl, )KAPHI, GEPMEHTHI).

I'eorpadus: MUHEpaIbl, TOPHBIC TIOPOIBI, MOJIC3HBIC HCKOIAEMBIE, TOIUIHBO, PECYPCHI.



XUMUUYeCKHEe TEXHOJIOTHH
B ITOBCETHECBHOM

u npodeccCuoHaTbHON
JIeSITEILHOCTH YEJI0BEKa

[TpaBuyia 3KOJOTHYECKH 1€71€cO00pa3HOro MOBEACHUS B OBITY U TPYAOBON NEATEIBHOCTH B IIENAX
COXPAHEHHUS CBOETO 3/I0POBbSI U OKPYXKAKOLIEH MPUPOIHON CPEBI, ONTACHOCTh BO3JICUCTBUS HA KUBBIE
OpraHU3Mbl OPraHWYEeCKHX BELIECTB OTIECNbHBIX KJIacCOB (YIJIEBOAOPOJbI, CHUPTHI, (HEHOJIBI,
XJIOPOPraHUYECKHE IMPOU3BOAHBIE, AaNBJAETUABl U Jp.), [OKa3aTelb MpeneiabHO JOIYCTUMOMN
KOHILIEHTPALlUU U €r0 UCIIOJIb30BaHNUE.

Ponp xumum B oOecrneueHuu 3KOJIOTMYECKOM, SHEPreTUYEeCKOM U IUIEBOM 0€30IaCHOCTH, pPa3BUTHU
MEJMIIMHBI, CO3JaHUM HOBBIX MaTepHaloB (B 3aBUCHUMOCTH OT BHJA MNPOQPecCHOHAIBHON
JESTEIbBHOCTH), HOBBIX HMCTOYHUKOB SHEPruu (aJbTepHATHBHBbIE HMCTOYHUKU 3Hepruu). llonsrue o
HAy4YHBIX METOJIaX TMO3HAHUS BEIIECTB U XUMHUYECKHX peakiuil. [IpencraBnenus 06 oOMMX Hay4HBIX
INPUHLNIIAX IPOMBIIUIEHHOIO IOJY4YE€HHUsS Ba)KHEWINUX BEIIECTB (HAa IpUMEpax IPOU3BOJCTBA
aMMHaKa, CepHOM KUCIIOThI, METaHOJIA).

XuMHSL U 3I0pPOBbE UEIOBEKA: IMpaBHia OE30MIAaCHOTO HCIOJIB30BAHUS JICKAPCTBEHHBIX IPENapaTos,
OBITOBOM XMMHH B MIOBCEAHEBHON KU3HU

HpaKTuquKne 3aHATHSA

[Tpaktuueckas padota Nel2. «IIpuMeHeHHE XMMUYECKHX BEIIECTB U TEXHOJOTHH C y4yeToM OymyIiei
PO ECCUOHAIBHON JEATEITHHOCTH.

Peurenue kelic-3aa4 Mo TeMaM: MUINEBbIC MPOIYKTHI, OCHOBBI PAllMOHAJIBHOTO MUTAHUS, BaKHECUIIIHE
CTPOUTCIIBHBIC W KOHCTPYKHMOHHBIC MAaTCpUalbl, CEJILCKOXO03SIMCTBEHHOE IMPOU3BOJACTBO, KpacCKHu,
CTEKJIO, KepaMHKa, MaTepHalbl Ul ANEKTPOHUKH, HAHOMATepUalbl, TEKCTUILHBIE BOJIOKHA, UICTOYHUKHU
SHEPTrHUHU, OPraHUYCCKHUC U MHHCPAJIBLHBIC y2106peHI/I$[, JICKAPCTBCHHBIC U KOCMCTHYCCKHUC IIpCIIaparhl,
OBITOBAs] XUMUS, MAaTepUAITbl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

3ammra: [IpencraBnenne pe3ynbTaTOB pemIeHHWs Keic-3a1ad B (GopMe MUHHU-IOKIana (IOMyCKaeTcs
MCIOJIb30BaHUe TpadUueCcKiX U MPE3CHTAIMOHHBIX MaTEPHUAIIOB)

OK 04

OK 07
IIK 2.1.
IIK 2.2.
IIK 2.3.
IIK 2.4.
IIK 2.5.

IIpoMeskyTouHasi aTTecTalus N0 AucuMIInHe (1uddepeHInpoBaHHbIHN 3a4eT)

Bcero
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3. YCJIOBUSI PEAJIVBALIAU ITPOT PAMMBI OBIIIEOBPA3OBATEJILHOM JIMCLHUTLIAHBI
3. YCJIOBUSI PEAJIMBALIAM ITPOI PAMMBI OBIIIEOBPAZOBATETGHOM JIMCHATLIVHBI
3.1. TpeboBaHKsi K MMHMMAJILHOMY MaTepHATLHO-TEXHUYECKOMY 00ecrie4eHHI0

O06opynoBaHue:

pabouee MecTo npernogaBatens - 1 mr.

CTOJI yYeHHYeCcKuit — 15 mr.,

CTyJ ydyeHn4eckuit — 30 mir.,

JIOCKa ayIUTOpHas,

mkad — 2 mr., Tym6a — 11mT.,

PELUPKYISTOP HACTEHHBIN — 1 1T,

KOMIIBIOTEP, HHTEPAKTUBHAS I0CKa, MYJIbTUMEIUMHBIN TpoeKTop, nojcraBka VEGA FV1100-

MHUKPOCKOIIHI,

- repOapuii Mo MOpQoJIOTUU 1 OMOJIOTUU pacTeHul, repbdapuil o Kypcy oOrieit Ouonoruu

Komnexnnn:

- «PynuMeHTapHbIe OpraHbl I03BOHOYHBIX,

- «AHaNOTUYHBIC OPTaHbIY,

- «AHaJorus ¥ rOMOJIOTUSI Ha IPUMEPE WICHUCTOHOTUX ),

Junamuueckue mocoous:

- 3akonbsl Menpens, Ctpoenue kietku, Jlenenue kinetku, buocunres 6enka,

[Tepexpect XpoMOCOM.

Hab6op tabmu:

- «O0mras 6uonorusy, «YpoBHH KUBOU npupoas, Moaens monekynsl JIHK

['otoBbIe MUKpoMpenapatsl mo TeMe «KieTkay.

Konnexkuun:

-Hed1b, antoMunuii, ByTkaHU4YECKUE TOPOJIbI, YTOJIb, KAy4yK, METAJUIbI, TUIACTMACCHI, CTEKJIO, IIKala

TBEPJOCTH, TOTUIHBO.

3.2. UndopmannoHHoe odecriedeHre peaIn3aluy NporpaMmbl
3.2.1. TlepedeHb OCHOBHOW U JIOTIOJHUTEILHOW JTUTEPATYPHI:

OcHoBHas IATEpaTypa.

1. Ta6puensn O.C. Xumus. 10 knacc: yuebHuk: 6a30sblii yposens / O.C. Iabpuensn. -- 10-
e u3., crep. — M. : [Ipocsemenue, 2022. — 191, (1) c. : um.

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: ydeo.
nocoOue sl CTyA. YUpeKIASHUH cpel. mpod. 00pa3oBaHus.
— M., 2021.

JlonoJHHuTENbHAs JUTEPATYPA:

2. Bnuuos, JI. H. Xumus: yue6nuk mns CIIO / JI. H. Bounos, WU. JI. Iepdunona, T. B.
CokomnoBa. — 2-e u3j., crep. — Cankr-IlerepOypr: Jlans, 2021. — 260c. — ISBN 978-5-
8114-7904-7.

3. Taopuensn O.C., OctpoymoB W.I. Xumus mns mnpodeccuil M cHenuanbHOCTEN

TEXHUYECKOTO MPODUIIs: Y4eOHUK JJIA CTYH. YUPEKIACHUU cpel. mpod. oOpa3oBaHUs. —
M., 20109.
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4. Ta6puensu O.C., Octpoymos U.T'., Octpoymosa E.E. u ap. Xumus ans npodeccuii u
CHEUHATBHOCTEH €CTECTBEHHO-HAYYHOTO MPOMUIIs: YUSOHUK U CTYA. YUPEXKICHUH Cper.
npod. obpazosanus. — 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'., CnankoB 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-mMeronunueckoe 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-IlerepOypr: 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! NIUIFOCTPUPOBAHHBIC MAaTCpUAJIbI 110 06H.16171, OpFﬁHH‘ICCKOfIH
Heoprannveckor xumuu. — URL: http://school-sector.relarn.ru/nsm/

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

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

IKCHEpUMEHTOB ¢ 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/182589?utm_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://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
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4. KOHTPOJIb M OHEHKA PE3YJIbTATOB OCBOEHMU
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

KoHTpons M oOlLieHKa pe3ylbTaTOB OCBOEHHS 00I1e00pa3oBaTeIbHON
JTUCIHUIUIMHBI PACKPBIBAIOTCS Yepe3 TUCIUIUIMHAPHBIE PE3yIbTaThl, HAIIPABICHHBIC
Ha (GOopMUpPOBaHKE OOIMIMX U MPOPECCHOHATBHBIX KOMIETEHIIHH MO pa3/ienam
¥ TeMaM Ccojiep)KaHusi ydeOHOro MaTepuaia.

Oob6mas/mpogeccuoHabHASA Pasnen/Tema Tun OLEHOHBIX
KOMIIETeHIHS MeponpusTHil
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MPoPEeCCHOHATILHON ACSITEIHbHOCTH Tema 2.1,2.2
OPUMEHHUTEIBHO K pa3anyHbIM KOHTekcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 02. Mcnonp30BaTh COBpEMEHHBIE Tema 1.2, 1.4, TectupoBanue
CpEJCTBA MOMCKA, aHAJIN3a U 1.6,1.7 VYeTHbli onpoc
UHTepIpeTanuu HHGpOpMaIum, u Tema 2.1,2.2 Pemenne pacuéTHpIx 3a1a4
nH(pOpMAIIMOHHBIE TEXHOJIOTHH JIJIsI Tema 4.1, 4.2 HabOmronenue 3a Xo0a1oM
BBINOJIHEHUS 3a]1a4 PO eCCUOHATbHON Tema 5.2-5.4 BBITIOJTHEHUS PAKTUKO-
JeSITEIIbBHOCTH Tema 6.1 OpPUEHTUPOBAHHBIX 3aJJaHUM
Tema 7.1 IIpencraBnenue
Tema 8.1 pe3ynbTaToOB
OK 04. Tema 1.7 IIPAKTUYECKUX U
D¢ heKTUBHO B3aUMO/IEHCTBOBATH U Tema 2.1, 2.2 1abOpaTOPHBIX PaboT
pa6OTaTL B KOJUIEKTHUBE U KOMaH]JIE Tema 41, 4.2 HpOBe,Z[eHI/Ie XUMHUYCCKOI'O
Tema 5.2-5.4 IKCIIEPUMEHTA
Tewma 6.1 Beinonuenune
Tema 7.1 KOHTPOJIbHBIX
Tewma 8.1 pabot o
OK 07. ConelicTBOBaTh COXPAHEHUIO Tema 1.7 pazzenam AUCHUIUIMHBI
OKpYKaloIleu Cpeibl, Tema 5.1 OrneHka caMOCTOSITENBHO
pecypcocOepekeHnIo, NpUMeHATh 3HaHust | Tema 8.1 BBITIOJTHEHHBIX 3a/1aHUN
00 U3MEHEHUH KJIMMAaTa, TPUHITUTIBI 3amura penieHus Kec-
OepexIIMBOro MPOU3BOJACTBA, 3YPEKTUBHO 3aja4 (c yuetoMm Oyayuieit
JIEIICTBOBAThH B YPE3BBIYANHBIX CUTYalUsX. npodeccuoHaIbHON
JIeSITEIIbHOCTH)
1K 2.2. IlpumeHsTh pa3nnunbie Metoasl, | Tema 1.1-1.7 Brinonxnenune 3a1anuii
CHoCOOBI U MPUEMBI COOPKHU Tiepest Tema 2.1,2.2 IIPOMEKYTOUYHON
CBAapKOU U CBAPKU DIIEMEHTOB Tema 3.1 aTTecTalnuu
KOHCTPYKILIMU aBTOMOOMIIEH 1 Tema 4.1
CTPOUTENBHBIX MAIUH, C COXPAHEHUEM Tema 5.1-5.4
AKCIUTyaTallMOHHBIX CBOMCTB. Tema 6.1
[1K 2.3. BeINOTHATH TEXHUYECKYIO Tema 7.1
IIOArOTOBKY CBAPOYHOT'O NIPOU3BOACTBA Tema 8.1
nepe]] CBapKoW 2JIEMEHTOB KOHCTPYKIIMH
aBTOMOOWMJIEN M CTPOUTEIbHBIX MAaIlIUH
IIPU PEMOHTE, J1J1s1 KAYECTBEHHOT O
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BBITMIOJTHEHUS CBAPOUYHBIX PadoT.

[1K 2.4. Beibupatb 060pyaoBaHue,
npUCroco0ICHUS M MHCTPYMEHTBI JJIs
oOecrieueHus MPOU3BOJICTBA CBAPHBIX
COEIMHEHUH C 3a/laHHBIMH CBOMCTBaMH,
coxpaHsisi paboToCIOCOOHOE COCTOSHUE
aBTOMOOWJIEH U CTPOUTEIBHBIX MAIlIKH.
IIK 2.5. XpaHuTh U UCIOIB30BaTh
CBapOYHYIO almnaparypy ¥ HHCTPYMEHTHI B
X0/J1e IPOU3BOCTBEHHOIO IIpOIIEcca.

I1K 2.6. Onpenenars NpUYnHBI,
NpUBOJAIINE K 1e(heKTaM B CBapHBIX
COEIMHEHUSIX KOHCTPYKLIUH aBTOMOOMIIEH
Y CTPOMUTEBHBIX MAIllMH IPU PEMOHTE.
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