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1. HACIIOPT PABOYEH NPOI'PAMMBI YYEBHOM JUCIUIIJINHBI
OVY].07 Xumus

1.1. ObsacTh NPUMEHEHHUS MPOTrPAMMbI

Pabouas mnporpamMmma y4yeOHOM AMCHUIUIMHBI SIBJISETCS YacTblO OCHOBHOM
npodeccruonansHOl 00pa3zoBaTeabHON mporpaMmMbl B cooTBeTcTBUM ¢ PI'OC mo
cnenuanbHoctn  CIIO 40.02.04 HOpucnpyaeHIus, BXOJIIIEH B COCTaB

ykpyrnHeHHoU rpynmsl npodeccuii 40.00.00 FOpucnpyaeHmus.

1.2. MecTo0 IUCHUIUIMHBI B CTPYKType OCHOBHOIl mpodeccHOHAJbLHOM
o0pa3oBaTeJIbHOM MNPOrpaMMbl: JIUCIHUIUIMHA BXOJUT B IUKJI 0a30BBIX
00111e00pa30BaTEIbHBIX JUCIUILIVH.

1.3 llenu, 3a1a4u ¥ MJIAHUPYEMbIe Pe3yJbTAThl 0CBOEHUS U CIUIJINHBI

Hean u 3apaun pucuunianHbl. opMUpOBaHUE y CTYAEHTOB MPEICTABICHUS
0 XMMUYECKON COCTABJISIOUIECH €CTECTBEHHO - HAYYHOU KAPTUHBI MUPA KaK OCHOBBI
NPUHATHUS  PEIICHUM B JKU3HEHHBIX W  MNPOU3BOJCTBEHHBIX  CUTYyalUsIX,
OTBETCTBEHHOT'O MTOBEJICHUSI B IPUPOJIHOM CpeJIE.

3amauu TUCUMILIUHBI:

1) chopMupoBath MOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYXAOWIEN Cpelie, LIETOCTHOM HAYYHOU KapTUHBI MHPA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIISITH (DOPMYJIbI HEOPTAHMUECKUX U OPTaHUYECKHUX
BEILIECTB, YPaBHEHUS XUMHYECKUX  pEaKlHil, OOBICHATH HUX  CMBICI,
UHTEPIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM TMPOBEJACHUS MPOCTEUIINX XUMHUYECKUX
AKCIEPUMEHTAIIbHBIX HCCIICIOBAaHUN ¢ COOJIIOJeHUEM TpaBuUil  0€30MacHOTO
oOpallleHHsl C BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS UCIOJIb30BATh MH(OPMALIMI0 XUMUYECKOTO XapaKTepa u3
Pa3IUYHBIX UICTOUHUKOB;

5) cdopmupoBaTh  yMEHHsS ~ IPOTHO3UPOBATH  MOCJIEACTBUS  CBOEH
JEATeIbHOCTY M XUMHUYECKUX MPUPOJHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
MPOIIECCOB,;

6) chopMupoBaTh MOHUMAHUE 3HAYUMOCTU JOCTHKEHUM XUMUYECKON HAyKu
Y TEXHOJIOTUH JJI Pa3BUTHS COLIMAILHOMN U MPOU3BOJICTBEHHOH cdep.



Ilnanupyemblie pe3yjbTaThbl OCBOCHUS 0011€00pa30BaTeJbHOM TUCHUILIMHBI «XuMHs» B cooTBeTcTBUM ¢ PT'OC CIIO n
Ha ocHoBe PI'OC COO

Kox um HamMeHOBaHmue
(popmupyembIx
KOMIIeTeHIIU I

[Inanupyemble pe3yJbTaThl 0CBOCHHUS THCIUILINHBI

JIMYHOCTHBIE H METanpeaMEeTHbIC

ITpeamerHbie

OK 01. Beibupats
CIOCOOBI pelieHus 3a1a4
npodeccrnoHanbHOM
JeSITeTbHOCTH
MIPUMEHHUTEIBHO K
Pa3IMIHBIM KOHTEKCTaM

B yacTi Tpy10BOr0 BOCIUTAHUS:

- TOTOBHOCTh K TPYIy, OCO3HAHHE IICHHOCTH MacTepCTBa,
TPYAOIIO0HE;

- TOTOBHOCTb K aKTHMBHOM JEATEIbHOCTH TEXHOJOIMYECKONH U
COLIMATILHOW HAIPaBICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATD,
IUIAHUPOBATh M CAMOCTOATENIBHO  BBITIOJIHATH — TaKylO
JIEATEIIbHOCTD;

- HHTEpeC K pa3audHbiM chepam mpodeccHoHaTbHON
NCATCIIBHOCTH,

OBiageHue YHHUBepPCAJIbLHBIMU
MO3HABATEJIbHBLIMHY JICHCTBUSIMH:
a)0a3oBble JIOrHYecKHe AeiicTBHS.

- CaMOCTOSITENFHO (OPMYJIHMPOBAaTh M  aKTYaJIU3UPOBATH
po0JemMy, pacCMaTpuBaTh €€ BCECTOPOHHE,;

- YCTaHaBHI/IBaTB CyH_ICCTBeHHBII\/JI HpI/I3HaK NI OCHOBAHUA
JUTSI CpaBHEHUS, KJacCU(UKAITUU U 0000IIEeHNS,

- OHpCI[eJ'ISITB neian ACATCIBbHOCTH, 3aaaBaThb HapaMeprl nu
KPUTEPUU UX TOCTHKCHUS;

Y4eOHBIMH

- BBUIBJATH 3aKOHOMEPHOCTH W  NOPOTUBOPEYHS B
paccMaTpUBaEMBbIX SIBJICHUSIX;

- BHOCHTb KOPPEKTHUBBI B JI€ATECIbHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJbTATOB IIECJISIM, OIICHUBATh PUCKH
MOCIEACTBUI eI TEILHOCTH;

- pa3BHBaTh KpEATUBHOE MBIIUICHUE TMPU PEIICHUHN

YKU3HEHHBIX TPOOJIEM

0) 0a30BbIe HUCCIeA0BaTENbCKUE IeiCTBUS:

- BIIAJETh HAaBBIKAMH  Y4€OHO-HCCIIEIOBATEIbCKOW U
IIPOEKTHOM JIEATEIIPHOCTH, HABBIKAMHU Pa3pelIeHUs PoOJIeM;

- BJIAQAETh CUCTEMOM XHMHYECKMX 3HAHUW, KOTOpas
BKJIIOUAET: OCHOBOIOJAralolue TMOHATUA (XMMHYECKUN
JJIEMEHT, aTOM, 3JIEKTpOHHas o0ojoyka aroma, s-, p-, O-
AIIEKTPOHHBIE ~ OpOWUTanM  aTOMOB, HOH,  MOJIEKyJa,
BaJICHTHOCTb, AJEKTPOOTPHULIATEIBHOCTD, CTEIEHb
OKHCJICHUSI, XUMHUYECKas CBA3b, MOJIb, MOJIIpHAas Macca,
MOJISIDHBI 00BEM, YIJIepOIHBIN CKeleT, (YHKIMOHAIbHAs
rpyIma, paauvkail, H30MEpHs, H30MEpbl, OMOJOTHYECKHI
pan, TOMOJIOTH, yIJ1€BOJIOPO/IBI, KHMCIIOpOJI- u
a30TCOJIEpKaIlNe COEIUHEHHUS, OUOJOTUYECKH AaKTHUBHBIC
BellecTBa (YIJ€BOJbI, JKUPBI, OEIKM), MOHOMEp, HOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHS,
KPUCTAJUIMYECKAsl PEIIETKA, TUIIbI XUMHYECKHX peaKklui
(OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
OHJIOTEPMHUYECKHE, PEAaKIMM HOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
JUCCOLMAIUS, OKHUCIMTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON peaklliy, XUMHUYECKOE paBHOBECHE), TEOPUH U
3aKOHBI (TEOpPHSI XMMHUYECKOIO CTPOEHHUS OPraHu4ecKuX
BemecTB A.M. bytiepoBa, Teopus 3JIEKTPOIUTUYECKOM
aucconuanuu, nepuonuyeckuii 3akoH JI.M. Menzeneesa,
3aKOH COXpaHEHHUs Macchl), 3aKOHOMEPHOCTH,
CHUMBOJIMUYECKHUH S3bIK XUMHH, (DaKTOIOTUIECKUE CBEICHHUS O

CBOﬁCTBaX, COCTaBc, IIOJIYy4YCHUH n 0€e301macHOM
HCIIOJIBb30BaHHUH BayKHEHUIIINX HCOPTaHNYCCKUX u
OPraHu4YCCKuX BCIICCTB B 6BITy u Inp AKTHYECKOM

JACATCIIBHOCTH YCJIOBCKA,
- YMCTb BBIABJIATH XAaPAKTCPHBIC IMPHU3HAKHW W B3aMMOCBA3b
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- BEISBJIATH MPUYHHHO-CIIC/ICTBEHHbIC CBSI3H u
aKTyaﬂI/ISHpOBaTI) 3az[aqy, BBIABUTAThb FI/IHOTCSy cec peIHeHI/IH,
HAXOJIUTh  APTYMEHTBI  JUI1  JOKa3aTejIbCTBA  CBOMX
YTBEPKJICHHM, 3a/1aBaTh apAMETPBI U KPUTEPHUH PELICHUS;

- QHAJM3UPOBATh TMOJYYCHHBIC B XOJIC PEIICHUS 3aJauu
peSy.]'II)TaTBI, KpI/ITI/ILICCKI/I OLICHUBATh HUX }IOCTOBepHOCTL,
POTHO3MPOBATh U3MEHECHUE B HOBBIX YCJIOBUSX;

- YMCTI) HepeHOCI/ITL 3HAHUSA B HO3HaBaTCJ'H)Hy10 158
NPaKTUYECKYIO 00JIACTH KHU3HEICATCIbHOCTH;

- YMETb HHTETPUPOBATH 3HAHUSA W3 Pa3HbIX IPEIAMETHBIX
o0Jacreii;

- BBIBUI'aTb HOBBIC HJIECH,
MIOJIXOJIbI U PEIICHUS;

- CIIOCOOHOCTH HMX WCITONIL30BAaHMS B IT0O3HABATEILHOW U
COLIMAJILHOW TIPAKTHUKE

npeajaratb OPUTHMHAJIBHBIC

HN3YUCHHBIX HOHHTHﬁ, NIPpUMCHATH COOTBCTCTBYIOIIIHC
IIOHATHA npu OITMCaHHUH CTPOCHUA n CBOICTB
HCOPTaHUYCCKUX u OpTraHU4YCCKUX BCIICCTB u ux
npeBpameHI/Iﬁ; BBISBIIITH B3aMMOCBS3b XUMHYCCKHUX 3HAHMI

C TTOHATHUAMU )51 MNpEaACTaBJICHUAMU APyrux
C€CTCCTBCHHOHAYYHBIX IIPEIMCTOB,
- YMCTb HCIIOJb30BaTh HanMCHOBAaHUA XUMHNYCCKHUX

COEIMHEHUN MEXIYHAPOJHOIO COI03a TEOPETHYECKOM U
MPUKJIATHOW XVUMHHM U TPUBHAIBHBIC HA3BAHMS Ba)KHEHIIMX
BEILECTB (aTHIIEH, alleTHIIEH, TJIMICPYH, denomn,
dbopManbaerua, yKCycHas KHCIOTa, TTUIUH, YrapHbIA ras,
yl"J'ICKPICJ'IBIfI ra3d, aMMHaK, rami€Has HU3BECTb, HEralicHas
U3BECTh, MHUTHEBAS COAAa U JAPYTUX), COCTaBIATH (POPMYIIBI
HGOpFaHHqCCKHX n OpFaHHqCCKHX BCIICCTB, ypaBHeHI/IH
XUMHUYECKHUX PEaKIHid, OOBSICHATh UX CMBICH; MOATBEPKAAThH

XapaKTepHbIe XUMHUYECKHE CBOIiCTBa BEIIECTB
COOTBCTCTBYIOIINMU 9KCIICPUMCHTAMU u 3aIlluCsIMU
YpaBHEHUN XUMHUUYECKUX PEAKIUH;

- YMCTb YCTAaHABJIMBATb HNPUHAMJICIKHOCTL H3YUYCHHBIX

HEOPTraHWYECKUX U OPTaHUUYECKHUX BEIIECTB K ONPEACIICHHBIM
KjlaccaM M TpyIlnaM COEIWHEHHUM, XapaKTepu3oBaTh HX
COCTaB M BaXXHEHUIIME CBOWCTBA; OMNPEACHATh BHUJbI
XHMHYECKHUX CBS3€M (KOBaJIeHTHAs, HOHHAs, METaJlJINYecKasi,
BOJIOPO/IHAS), THUITBI KPUCTAUIMUECKUX PEIICTOK BEIIECTB;
KJIaccu(UIUPOBaTh XUMHUYECKUE PEakIHu; - chOPpMHUPOBATH
MIPEJCTaBICHUS: o XHUMHYISCKOHN COCTAaBJISIONICH
€CTECTBEHHOHAy4YHOW KapTHUHbBl MHpA, POJIU XUMHUU B
MO3HAHUU SIBJICHUW MPUPOJIBI, B (DOPMHUPOBAHUH MBIILJICHUS
U KYJIBTYphl JIMYHOCTH, €€ (DYHKIMOHAIBHON TpaMOTHOCTH,
HEOOXOAMMOM Il PEIICHUS TMPaKTHUYECKUX 3a7ad u
OKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOIHOU CpeEIe;

- YMETh MPOBOAWTH PACUEThl MO0 XHUMHYECKUM (HOopMyiaM U
YpaBHEHUSIM XUMHUYECKUX PpEaKIMi C HCIOJIh30BAHUEM
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(Gu3nUecKux BEIMYUH, XapaKTepPU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00beMa (HOpMajbHbIE
yCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIb30BaTh
CUCTEMHbIE XUMHUYECKUE 3HAHMSI JUIsl MPUHATHUS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTyalUsiX, CBA3aHHBIX C
BEUIECTBAMU U UX IPUMEHEHUEM

OK 02. Mcnonb3oBaTh
COBpPEMEHHBIC CPE/ICTBA
MOKCKA, aHaJIM3a U
WHTEPIpETANN
uHpOpMalLIUU U
nH(pOpMaIMOHHBIE
TEXHOJIOTHH JIJIsI
BBITIOJTHEHUS 3a/1a4
npodeccrnoHanbHOM
JeSITeTbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI0 MO3HAHUS:

- c(OPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOILEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH W OOLIECTBEHHON
IIPAKTHKH, OCHOBaHHOTO Ha JUajore KyJIbTYD,
CIIOCOOCTBYIOIIETO ~ OCO3HAHMIO ~ CBOEro  Mecra B
HOJIMKYJIETYPHOM MHPE;

- COBEPLICHCTBOBAHUE A3BIKOBOM M YUTATEIBCKOU KYJBTYpbI
KaK CpeICTBa B3aMMOJICUCTBHS MEXKIY JIIOABMU W ITO3HAHUA

MUDA;
- OCO3HAaHUE LIEHHOCTH HAyYHOW J1eATEeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATh ~ IPOEKTHYHD W HCCIEIOBATEIbCKYIO

NEeSITeNIbHOCTh UHIUBUYaJIbHO U B TPYIIIIE;
OBnanenue YHHBEPCAJbLHBIMH
NMO3HABATEJIbHBIMY J1eHCTBUAMM:

B) padora ¢ undopmanmueii:

- BIQJE€Th HaBbIKAMH TMOJy4eHHUS UHPOpMaLUU U3
HCTOYHHKOB PAa3HbIX TUIIOB, CAMOCTOATCIBHO OCYLICCTBJIATH
MOMCK, aHallu3, CHUCTEMATH3alMi0 M  HMHTEPIpPETALUIO
UH(OPMALIUU pa3IMYHBIX BUJOB U ()OPM IpE/ICTaBICHHS;

- Cco3/aBaThb TEKCThl B pa3iIMuYHbIX ¢dopMaTax C Y4EeTOM
Ha3HAYCHHUsS] WHQOpPMAIMKM W IEJIEBON ayIUTOPHH, BBHIOHpas
ONTUMAaJbHYIO0 (POPMY IIPEICTABICHUS U BU3YyaIH3allHH;

- OCHUBATHb JOCTOBCPHOCTD, JICTUTUMHOCTDH I/IH(i)OpMaIII/II/I, (M$
COOTBETCTBHUE MPABOBBIM U MOPaJIbHO-ITHUECKUM HOpMaM;

- WUCTONB30BaTh  CpeICTBA  HMHDOPMAIMOHHBIX U
KOMMYHHKAIIMOHHBIX TE€XHOJOTUI B PELICHUN KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX nu OpTraHHU3allMOHHBIX 3aga4d C
coOnrofeHneM  TpeOOBaHMM  DPrOHOMUKH,  TEXHUKHU

yueOHBIMU

- yMeTh IUIAHMPOBaTh M  BBHIMOJHITH XUMHYECKUIN
AKCIEPUMEHT (IPEBpAICHUs OPraHUYEeCKUX BELIECTB MpHU
HArpeBaHUU, MOJIYYCHHE ITHIICHA U U3YYCHHE €TI0 CBOWCTB,
KayeCTBEHHbIC PEAKIMU Ha aJIbJETHJIbl, KpaxMall, YKCYCHYIO
KHUCTIOTY; JIeHaTypaiusi OeTKOB NpHU HarpeBaHWU, IIBETHHIC
peakuu OEJNKOB; MPOBOJIUTH PEAKIMW HOHHOTO OOMEHa,
ONpeNeNiaTh Cpeqy BOAHBIX pPACTBOPOB, KaueCTBEHHBIC
peakuuu Ha cyiabdar-, kapOOHAT- W XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHHSI, PellaTh SKCIEPUMEHTAIBHBIC 3aJa4d T10
teMam "Metamnel" u "Hemertamnel") B COOTBETCTBHHU C
NpaBWIaAMUA TEXHUKH OE€30MacHOCTH TNpu OOpameHuu ¢
BEIIIECTBAMH u 71a60paTOPHBIM 000pyI0BaHUEM;
NPEICTaBIATh PE3yNbTaThl XUMHUYECKOTO SKCIEPUMEHTa B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIOIIUX PEAKIUNA U
(bopMyIMpOBaThH BHIBO/IBI HA OCHOBE ATHX PE3YJIbTAaTOB;

- yMeTb aHaJIM3UPOBaTh XHUMHUYECKYI0 HH(OpMAIHIO,
MOJIyYa€MYI0 M3 pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM
nHpopmaruu, cetb IHTEpHET 1 ipyTrHe);

- BJIAJAETh OCHOBHBIMH METOJAAMU HAyYHOTO TIO3HAHUS
BEIIECTB U XMMHUYECKUX SIBICHUN (HaOII0AeHNe, U3MEpPEeHHe,
HKCIEPUMEHT, MOJICTTUPOBAHNE);

- YMEThb MPOBOAMTH pacueThl MO XHUMHUYECKUM (opMyliaM U
YPaBHEHHSAM XUMHUYECKHUX pEAKIHi C HCIOJb30BaHHEM
buznyecKkux BENUYMH, XapaKTEPHU3YIOIIUX BEIIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMajbHbIE
YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BATh
CUCTEMHBIE XUMUYCCKUE 3HAHUS ISl PUHSATHS PEIICHUN B
KOHKPETHBIX  JKM3HEHHBIX CHUTYallusiX, CBSA3aHHBIX C




0€30IaCHOCTH, TUTHEHBI, pecypcocOepexKeHus, NpaBoOBbIX U
STHYECKUX HOPM, HOPM HH(OPMAIIMOHHOH 0€3011acHOCTH;

- BIIAQJECTh HABBIKAMM  paclo3HaBaHUs M 3aILUTHI
nH(popManyy, THPOPMAITMOHHOM 0€30MaCHOCTH JINYHOCTH,

BCIICCTBAMU U UX IIPUMCHCHUEM

OK 04. D¢ddexTuBHO
B3aMMO/JIENCTBOBATH U
paboTaTh B KOJUIEKTHBE H
KOMaHsie

- TOTOBHOCTH K CaMOpaSBI/ITI/HO, CaMOCTOATCIBbHOCTU U
CaMOOTIPE/IEIICHUIO;

-OBJIAJICHUC HaBbIKaAMU y‘-Ie6HO-HCCHGI{OBﬁTCHLCKOﬁ,
MPOEKTHOM M COLIMAIbHOM JEATEIbHOCTH;

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU
NeHCTBUSIMU:

0) coBMeCTHas J1eSITeJIbHOCTD.

- IOHMMAaTh W MCIMOJB30BaTh MPEUMYIIECTBA KOMaHIHON W
WHIVUBUAYATHHON pabOTHI;

- MIPUHUMATH ()71 COBMECTHOM JIeITEIIbHOCTH,
OpraHU30BbIBATb W KOOPAMHHUPOBATH JEUCTBHUS 10 €€
JIOCTUKEHHUIO: COCTaBJISITh IUUIAH JACHCTBUM, paclpeneisaTh
POJIH C Y4€TOM MHEHUH YYaCTHHKOB OOCYXJaTh PEe3yIbTAThI
COBMECTHO pabOTHI;

- KOOpI[I/IHI/IpOBaTB MU BBIIIOJIHATH pa60Ty B YCJIOBI/ISIX
peanabHOTO, BUPTYaJIBHOTO " KOMOWHHUPOBAHHOTO
B3aUMOACUCTBUS;

- OCYIIECTBJISITh MO3UTHBHOE CTPATETHMUECKOE TOBEICHHE B

pPa3IUYHBIX ~ CUTyallMsX, TMPOSBISATH  TBOPYECTBO |
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJageHue YHHBEPCAJIbHBIMU peryjasiTABHbIMH
JefCTBUSAMM

) NPpUHSITHE ce0sl U APYTUX JIIO/Iei:

- NPUHUMATh MOTHUBBl M apryMeHThl JAPYIMX JIOJed mnpu
aHaAJIN3€ PE3yJIbTATOB JIEATEIbHOCTH;

- I[pU3HaBaTh CBOE NPaBO M MpPaBO JPYrux JIOAed Ha
OIIOKMU;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MHUP € O3ULIUHU APYTOro
4eJI0BEKa;

- yMeTh IUIAHMPOBaTh ¥  BBHIMOJHITH XUMHUYECKUI
OKCIIEPUMEHT (TIPEeBpAICHUS] OPTraHUYEeCKUX BEHIECTB TpPH
HArpeBaHUU, MOJIYYCHHE ITHIICHA U U3YYCHHE €TI0 CBOWCTB,
KayeCTBEHHbIC PEAKIMU Ha aJIbJIETHJIbl, KpaxMmall, YKCYCHYIO
KHUCTIOTY; JEHATypaiusi OETKOB NpHU HArpeBaHWUU, I[BETHHIC
peakuu OENKOB; MPOBOJIUTH PEAKIMW HOHHOTO OOMEHa,
OTpEeAeNsATh CpeAy BOIHBIX pPAaCTBOPOB, KaueCTBEHHBIC
peakuuu Ha cyib(dar-, kapOOHAT - W XJIOPHA-aHUOHBI, HA
KaTHOH aMMOHHSI, PelIaTh SKCIEPUMEHTAIbHBIC 3aJa4d I10
teMam "Metamael" u "Hemertamwiel") B COOTBETCTBUU C
NpaBWJIaMd TEXHUKH O€30MacHOCTH TMpH oOpalieHuu ¢
BEIIIECTBAMH u 71a60paTOPHBIM 000pyI0BaHUEM;
MPEJICTABISATh PE3yIbTaThl XUMHYECKOTO JKCIEPUMEHTa B
dbopme 3amucu ypaBHEHHH COOTBETCTBYIOIIMX PEAKIUNA W
(GbopMyIHMpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yJIbTAaTOB

OK 07. ConeiicTBOBaThH

B 00/1acTH 3K0JI0r14€CKOro BOCIUTAHUA:

- chopMUpOBaTh  MPEACTABICHUS: O  XUMHYECKOU
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COXPaHEHHUIO
OKpY>Karolleu cpebl,
pecypcocOepexeHuIo,
MPUMEHSTh 3HaHUSI 00
W3MEHEHUH KIIMMaTa,
MIPUHLIUIIBI OEPEKITUBOTO
IIPOU3BO/ICTBA,

3¢ PeKTUBHO AEHCTBOBATH
B Upe3BbIUAIHBIX
CUTYaIUsIX

- cOpMUPOBAHHOCTH IKOJOTHYECKON KYIbTYPhl, TOHUMAaHUE
BIIMSAHU A COUAJIBHO-3KOHOMHUYCCKUX poneccoB Ha
COCTOSTHUE TPUPOJHOM M COIMAIBHON Cpeabl, OCO3HAHHE
I00ATBHOTO XapaKTepa IKOJIOTHISCKUX TIPOOIeM;

- IUIaHWpPOBaHWE U  OCYIIECTBICHUE  JIEHCTBUU B
OKpY>Kalolllel cpelie Ha OCHOBE 3HAHUS LEIEH YCTOMYHMBOTO
pPa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE  HENPUATHE  JIEUCTBHUM, MPUHOCIIIMX  BpEX
OKpY>Karolleu cpeae;
- yMEHHE IIPOTHO3UPOBATh HeOJIaronpusITHbIE

9KOJIOTMUECKHE TOCIIEICTBUS MPEANPUHUMAEMBIX NEHCTBUH,
MpeIoTBpaLaTh UX;

- pacliup€Huc  OIblTa JCATCIBHOCTHU  3KOJIOI HYECKOMH
HaIpaBJICHHOCTH;
- OBJIaACHUC HaBbIKaMH y‘le6HO-HCCHGHOB&TGHBCKOﬁ,

MPOEKTHOM M COLIMAIbHOM JEATEIbHOCTH;

COCTABJISIIOLIEH €CTECTBEHHOHAYYHOW KAapTHUHBI MHUpa, POiu
XUMHUHM B TIO3HAHWH SIBJICHUW TPHUPOMABI, B (HOPMHUPOBAHHH
MBIIUICHUST W KYJIbTYpbl JHYHOCTH, €€ (PYHKIMOHATHHOU
TPAaMOTHOCTH, HEOOXOAMMOW ISl PEIICHUS MPAKTHUYECKUX
3a/1a4 ¥ 9KOJOTUIECKH 0OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJHOU CpEAE;

- YMETH coOroaaTh MpaBuiIa JKOJIOTUYECKHU
[IeJIECO00Pa3HOTO  TOBEACHUS B OBITY ©  TPYAOBOU
JEATEIIbHOCTH B LEJNSAX COXPAaHEHUS CBOETO 3J0pPOBbS U
OKpYKarolllell MPUPOAHON CpeIbl; YUYUTHIBATH OIMACHOCTH
BO3JCHCTBHS HA KUBBIE OPraHU3MBbI ONIPEIEICHHBIX BEILECTB,
MOHMMAas CMBICH MOKa3zaTedsl NPeAebHON IOMYCTUMOMN
KOHILIEHTpaLUU

1.4. PexomeHayemMoe KOJINYECTBO YACOB HA OCBOEHHE MPOTrPaMMbl JMCHUIIJIHHBI:
MaKCHUMaJIbHOW y4eOHOI Harpy3ku oOyuatroiierocst 84 yaca, B TOM 4ucIIe:
00s13aTeNIbHON ay TUTOPHOM yueOHOM Harpy3ku o0ydJaronierocsi 78 4acos,
camocTodTeNbHas pabora — 2 yaca,

IMPOMCIKYTOYHAA aTTCCTAllUA — 4 qaca.




2. CTPYKTYPA U COJAEPXKAHUE YUYEBHOW JUCIUATLIMHBI

OV J1.07 Xumus

2.1. O0beM JUCUUILIMHBI U BUABI Y4eOHO# padoThl

Bup yueOHoii padoThl

Oovem uacoe

MakcumanbHas yueOHast Harpy3ka (Bcero) 84
O6s13aTesibHAs AyIUTOPHAsI y4eOHAasi HATPY3Ka (Bcero) 78
B TOM YHCJIE:

71ab0paTOpPHBIE 3aHIATHUS -

NPaKTUIECKHUE 3aHATHS 30
KOHTPOJIbHbBIE pabOThI -

KypcoBasi paboTta (IIpOeKT) He npedyCMOmpeHo -

CamocrosiTeibHas padora o0y4yaromerocs (Bcero) 2

[TpomesxyTounas arrectauus B popme audQepeHIrpoBaHHOrO 3a4eTa 4
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2.2. TemaTu4eckuii IaH U coAepkanue Jucuuminabl OYJ1.07 Xumus

HaumenoBanue Oo6bem YpoBeHnb
Coaep:xanue yueOHOro MaTepuasa, 1a00paTopHble U NPAKTHYECKUE 3AHATHS.
pa3iesIioB U TeM 4acoB OCBOCHHSA
1 2 3 4
Pa3zgea 1. OcHOBBI cTPOEHUs BellleCTBA 8
Tema 1.1. Conep:xaHue yuyeOHOro martepuajia 6
Ctpoenne aToMOB CoBpeMeHHass MOJIesIb CTPOeHUsI aToMa. CUMBOJIMYECKUN SI3bIK XUMHUHU. XUMHUUYECKUUA 3JIEMEHT 1
XUMHUYECKUX 1 OnektponHas KoHpurypamms aroma. Kiaccudukanus XUMHYECKHX 3JeMeHTOB (s-, p-, d-
JJIEMEHTOB U "| snemenTs). 3
liprpona 5 BanenTtHble  25eKTpOHBI.  BajeHTHOCTb.  DJIEKTpOHHAs  MpUpOAa  XUMHUYECKOW  CBS3M.
XUMHYECKOU " | DnexTpooTpUIIATETLHOCTD. Buaer XUMHYECKON CBSI3U (koBajIeHTHAaA, HMOHHaA,
CBA3H METaJJTUYECKasi, BOJOPOJIHAS) M CITOCOOBI €¢ 00pa30BaHMS.
JlabopaTopHbie padoThI -
[MpakTn4yeckune 3aHATHA 3
Pemienne 3amaHuii Ha MCIIOJIB30BaHME XMUMHUYECKOW CHMBOJIMKM W HAa3BaHUW COEAMHEHUN IO
1. | MexnayHaponHoii — HoMeHKkiatype IlpakTudeckue 3ajaHuMsi Ha YCTAHOBIIGHHUE CBSI3HM MEXIY
CTPOCHMEM AaTOMOB XHMHUYECKMX JJIEMEHTOB U IEPUOJUYECKMM H3MEHEHUEM CBOICTB
XUMHUYECKUX 3JIEMEHTOB U UX COCIMHEHUI B COOTBETCTBUH C MOJIOKEHUEM B CUCTEME.
KonTposibHble padoThl -
CamocrosiTesibHass padora o0y4arommxcst -

Tema 1.2. Coaepxanue y4eOHOro mMarepuajia 2
ITepuonnueckui [Tepuonnueckas cucreMa xuMuueckux 3neMeHToB (.M. Menneneesa. ®u3nueckuid CMbICII 2
3aKOH ¥ TabIMua [Tepnonnueckoro 3akona /.M. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS! CBOMCTB XUMUYECKHX

H.N. Menneneesa 1 | >rementos, 00pa3yeMbIX UMH IIPOCTBIX U CIIOKHBIX BEIICCTB B COOTBETCTBHU C MOJIOKECHHEM
XUMHUYECKOro 3neMenTa B [lepuoanueckoit cucreme. MupoBo33peHYECKOE U HAYYHOE 3HAUEHUE
[Tepuoanueckoro 3akona .M. Menneneesa. [Iporuosst .. MenneneeBa. OTKpbITHE HOBBIX
XUMUYECKUX 3JIEMEHTOB.
JlaGopaTopHble padoThI -
[IpakTnyeckune 3aHATHA -
KoHTpoJibHBIE padoThl -
CamocTosiTesibHAsi padoTra 00y4armmuxcs -
Paznea 2. Xumnueckue peakiuu 11
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Tema 2.1. Tunel
XUMHUNYCCKUX
peakuuii

Conep:xanue y4yeOHOro mMartepuajia

1. | Knaccudukanus 1 TUIIBI XUMHUYECKHUX PEAKIMH ¢ y4aCTHEM HEOPraHMYECKHX BEIIECTB.

2. Cocrasienne ypaBHeHI/Iﬁ peaKHI/Iﬁ COCIUHCHUS, PA3JIOKCHUA, 3aMCIIICHUS, O6MeHa, B T.4. pCaKHI/Iﬁ
ropCHUA, OKUCIICHUSA-BOCCTAHOBJICHUA.

yr)aBHCHI/Iﬂ OKHCJICHUA-BOCCTaHOBJIEHN. CTeneHb OKHCIeHUA. OKUCIUTENs U BOCCTAHOBUTEITb.
3. CocraBiieHue u YpaBHHUBAHUEC OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKIII/Iﬁ METOJOM
QJICKTPOHHOTI'O OanaHca.

4. OKHCIINTEIEHO-BOCCTAHOBUTEIBHBIC pCaKkuuu B Ipupoac, NIpOU3BOJACTBCHHBIX IMPOLECCAX U
JKU3HCACATCIIbHOCTH OPIraHU3MOB.

JlaGopaTopHble padoThI

IIpakTH4eckue 3aHATHA

KonuuectBeHHbIe OTHOIIEHUS B XUMUHU. OCHOBHBIE KOJIMUECTBEHHBIEC 3aKOHBI B XMMHUH U PacUeThl
[I0 YPaBHEHUSAM XMMHUYECKMX peakuuid. Mojb Kak eIMHHUIAa KOJMYecTBa BellecTBa. MossipHas
1. [ macca. 3akoHBI COXpaHEHHs MacChl M HSHEpruu. 3akoH ABorajapo. MoJspHbli 00beM Tra30B.
OTHocuTenbHAs IUIOTHOCTh Ta3oB. PacueTsl 1O ypaBHEHHMAM XHMMHUYECKHX peakiuil ¢
MCIIOJIb30BAHUEM MACChl, 00beMa (HOpMaJIbHbIE YCIIOBHS) T'a30B, KOJIMYECTBA BEIECTBA

KoHTpoJsibHbIE padoThl

CamocrosiTesibHAsi padoTra 00y4armmMxcs

Tema 2.2. Teopus
AIIEKTPOIUTH-
YEeCKOM
JIUCCOIAIIIN

Conep:xanue y4yeOHOro martepuajia

Teopus »IEKTPOIUTHYECKON nucconuanuu. MoHbl. DNEKTPOIUTHI, HEINEKTPOJIUTHL. Peakiumn
noHHOro obOmeHa. CocTaBJeHUE pEaKIMii MOHHOTO OOMEHa IyTEM COCTaBJICHHMS MX TOJHBIX W
COKpAIllCHHBIX HMOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaklUMH. 3aJaHHsl HA COCTaBJICHUE
VOHHBIX pPEaKIHil

JlabopaTopHbie padoThl

IIpakTnyeckue 3aHATHS

“Tunbl XUMUYECKUX PEaKINil”.

HccnenoBanue TUTIOB (10 COCTaBY M KOJIMYECTBY UCXOIHBIX U 00Pa3yIOIIUXCSI BEIIECTB) U
MIPU3HAKOB XUMHYECKUX peakiuii. [[poBeneHne peakiuii HOHHOTO 0OMEHa, ONPEACIICHUE CPEIbI
BOJIHBIX PacTBOPOB. 3a/IaHMsI HA COCTABJICHUE MOHHBIX PeaKInii

KoHTpoJibHbIEe paboThl

1. | Crpoenue BemecTBa 1 XMMHUECKHE PEAKITHIL

CamocrosiTesibHasi padoTa o0ydarommxcst
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Paznen 3. CTpoeHue U CBOIiCTBA HEOPTAHNYECKHUX BellleCTB

15

Tema 3.1.
Knaccuduxkarus,
HOMCHKJIATypa U

CTPOCHHE
HEOPTaHUYECKUX

BEILIECTB

Conep:xanue yuyeOHOro martepuajia

1.

[Tpenmer Heopranmueckoii xumuu. Kinaccudukanus HeopraHnueckux BemecTs. [IpocTeie u
CJIO)KHBIE BELIECTBA.

OCHOBHBIE KJIACCHI CIIOKHBIX BCIIICCTB (OKCI/IJII)I, THAPOKCUABI, KUCJIOTHI, CO.]'II/I). BzanmocBs3b
HCOPTraHNYCCKUX BCIICCTB. AFpeFaTHHC COCTOsAHHMA BCIICCTBA.

Kpucraniuueckue u amopgHbie BemecTBa. TUIbl KPUCTAITMYECKUX PEIIETOK (ATOMHAs,
MOJICKYJISIpHAsI, HOHHAs, METAJUTHUECKas ). 3aBUCUMOCTh (DH3UYECKIX CBOWCTB BEIIECTBA OT THIA
KPUCTAJUIMYECKON PEIIETKH.

4.

3aBUCUMOCTh XMMUYECKON aKTUBHOCTH BEIIECTB OT BUJIa XUMUYECKOHN CBSI3U U THUIIA
KpUCTAJTMYECKON pemeTku. [IpnarHbl MHOrooOpasust BelecTB.

JlaGopaTopHble padoThI

IIp

AKTHYECKHC 3aHATUA

Homenknarypa HeopraHMuecKux BEIlIeCTB: Ha3BaHHUE BEILIECTBA UCXO/IS U3 UX XUMUYECKOU
(bopMyIIBI HITH COCTABIICHHE XUMUYECKOH (POPMYIIBI HCXO/S U3 HAa3BAaHUS BEIIECTBA O
mexayHapoanoi (MIOITAK) wiu TpuBHansHOM HOMEHKIATYpE.

Pemenne npakTudeckux 3aJaHuil Mo KjJacCUPUKAUU, HOMEHKIATYpe U XUMHUECKUM (hopmyrnam
HEOPraHMYECKUX BEILECTB PA3IIMYHBIX KJIACCOB (YrapHbIN ra3, yrJIeKMCIbIM ra3, aMMHaK, raiieHas
U3BECTb, HETAllIeHas! U3BECTh, IUTHEBAS CO/IAa U APYTUX): HA3bIBATh M COCTABIISITH (POPMYJIBI
XMMHMYECKUX BEIIECTB, ONPEACIIATh IPUHAUIEKHOCTD K Ki1acCy. ICTOUHMKH XMMHUYECKON
nHpopManuu (cpeacTs MaccoBoil nHdopmanuu, cetb MutepHert u apyrue). [louck nnpopmanun
110 Ha3BaHUIM, UACHTUPHUKATOPAM, CTPYKTYPHBIM (hOpMYyJIIaM.

KonTposbHbie padoTsl

CamocrosiTesibHass padora o0ydarommxcst

Tema 3.2.
dusuko-
XUMHUYCCKUEC
CBOIiCTBa
HCOpFaHI/I'-ICCKI/IX
BCIICCTB

Conep:xanue y4yeOHOro martepuajia

1.

Mertamner. OOmme ¢u3nyeckne M XUMHUYECKHE CBOicTBa MeTayuioB. CrocoObl MOIydeHus.
3HayeHWEe METAJJIOB U HEMETAJUIOB B NPHUPOJE U >KU3HEACATEIbHOCTH YEJIOBEKa M OPraHHU3MOB.
Koppo3sus MeTamuioB: BUIbI KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

Hemerannel. O0mue ¢u3nueckue W XMMHYECKHE CBOMCTBA HEMETANIOB. TWUIHUYHBIE CBOMCTBA
HemerauioB IV— VII rpynmn. Kmaccudukamus u HOMEHKIATypa COCIWHCHHM HEMETaJUIOB.
KpyroBopoTsl OMOT€HHBIX AJIEMEHTOB B IPUPOJIE.

XUMHUYECKUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPraHWYECKHUX BEIECTB (OKCHJIOB, THIPOKCHU/IOB,
KHCJIOT, COJIEH U Jp.). 3aKOHOMEPHOCTU B U3MEHEHUH CBOWMCTB ITPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEJUHEHMM, BBICIINX OKCHJIOB Y TUAPOKCUIOB.
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JlabopaTopHbie padoThI

[IpakTnyeckune 3aHATHA

CocraBneHue ypaBHEHMH XHMMHUYECKMX pEaKkUUd ¢ ydyacTUEM IMPOCTBIX M CJIOKHBIX
HEOPraHWYECKHX BEIIECTB: METAUIOB W HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETaUIOB M
aM(pOTEepHBIX DJIEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBAaHUN W aM(OTEPHBIX THAPOKCHUJIOB;
HEOPraHWYECKUX COJICH, XapaKTepU3YIOIIUX WX CBOMCTBA. PellieHne nmpakTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKNX 3aJaHMi Ha CBOWMCTBA, COCTaB, MONYy4YeHHE U 0€30MacHOe HCIOJIb30BaHUE
BOKHEUIIINX HEOPTAHUYECKUX BEIICCTB B OBITY M MPAKTHYECKOMN JCSITEIHHOCTH YEJIOBEKA.

KoHTpoJsibHbIEe paGoThl

CamocrosiTesibHass padora o0ydarommxcst

Pa3nes 4. CTpoeHue u CBOHCTBA OPraHNYeCKHX BellecTB

26

Tema 4.1.
Knaccudukanms,
CTpOCHHE U
HOMEHKJIaTypa
OpPTaHHYECKUX
BEILIECTB

Conep:xanue y4yeOHOro martepuajia

[TosiBneHue u pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [Ipenmer oprannueckoit xumun. Mecto
Y 3HAYEHUE OPTAaHUYECKOW XMMHUU B CUCTEME €CTECTBEHHBIX HaYyK.

XUMHYECKOE CTPOECHHE KaK MOPSAJOK COEJUHEHHS] aTOMOB B MOJIEKYJIE COIVIACHO MX BAJICHTHOCTH.
OCHOBHBIE TIOJIOKEHUSI TEOPUU XHUMHUYECKOTO CTPOEHUS OpraHMYeCcKux coeauHeHnit A.M.
1 bytiiepoBa. YrieponHbIil CKENET OpraHM4eCKOW MOJIEKYJbl. 3aBUCMMOCTb CBOWCTB BEILECTB OT
" | xumnyeckoro ctpoenus moisekyn. M3omepus u uzomepsl. Ilonarue o GpyHKUMOHAIBHON Tpymme.
Pamukan. IlpuHnunel — knaccHPUKAMU — OpPraHUYECKMX  COSAMHEHUH.  MexayHapoaHas
HOMEHKJIaTypa W MPUHIUIBI HOMEHKJIATYpbl OpraHudeckux coenuHeHuil. Ilonstue 006
a30TCOACPKAIIUX COCTUHEHUSIX, OMOIOTUYECKN aKTUBHBIX BEIECTBaX (YIieBOAaX, )KUpax, OenKax
U J1p.), BBICOKOMOJIEKYJISIPHBIX COETUHEHUSIX (MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO).

JlabopaTopHbie padoThl

[MpakTnyeckne 3aHATHS

Homenkiatypa opraHn4ecKkuX COSAMHEHHH OTAETBbHBIX KJIACCOB (HACHIIICHHBIE, HEHACHIILICHHBIC U
apOMAaTUYECKHE YIIEBOAOPOMABI, CIIUPTHI, (PEHOINBI, albACTH b, KETOHBI, KAPOOHOBBIE KHUCIOTH U
ap.) CocraBiieHHE TOJHBIX M COKPALICHHBIX CTPYKTYPHBIX (DOpPMYyJ OpPraHMYECKHUX BEIECTB
OTAETBHBIX KJIACCOB, MCIIOJIB3YS MX HAa3BaHHS MO0 CUCTEMAaTHIECKON U TPUBUAIBHOW HOMEHKIIATYpPE
(oTHINICH, aueTHWJIEH, IMIEpHH, (QeHomn, (opMaibIeruja, YKCycHas KHCIIOTa, TNIMIHH). Pacuers
npocreinield GopMyIIsl OPraHNUECKON MOJIEKYJITBI, HCXOJISl 3 3JIEMEHTHOTO cocTana (B %).

KonTpoJsbHbie padoTbl

CamocrosiTesibHasi padora 00y4aromuxcs

Tema 4.2.

Conep:xanue y4yeOHOro martepuajia

22
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CBoiicTBa
OpTraHUYECKUX
COCTUHEHUN

®U3MKO-XUMHUYECKHNE CBONCTBA OPraHUYECKUX COEIMHEHUI OTIENbHBIX KJIAcCOB (OCOOEHHOCTH
KJaccu(uUKalul ¥ HOMEHKJIATypbl BHYTpPHM KJlacca; TOMOJIOTMYECKHUH ps U obmas ¢dopmyna;
n30MepHst; pU3MUECKue CBOMCTBA; XMMUYECKHE CBOWCTBA; CIIOCOOBI TTOTYIEHUS ):

1. | — npenenbHBIE YIIIEBOAOPO/bI (AJIKaHBI U IIMKIIOATIKAHbI). | OpeHre MeTaHa KaK OJJMH U3 OCHOBHBIX
HUCTOYHUKOB TeIJla B NPOMBILUIEHHOCTH U ObITy. CBOWCTBa NPHUPOJIHBIX YTJIEBOJOPOJIOB,
HaXO0XJICHUE B IPUPOJI€ U IPUMEHEHHUE AJIKAHOB;

— HeTpe/ebHble (AJKEHbI, aJIKMHBl U aJIKaJIMeHbl) U apoMaTHYeCKHe YIieBoJoponbl. ['opeHue
2. | aneTnneHa Kak ICTOYHUK BBICOKOTEMIIEPATYPHOTO TUIAMEHU /ISl CBAPKU U PE3KU METAJUIOB.

— KHCIIOPOJICO/IepXKAIe CcoeauHeHns (CUpThl W (EHONbl, KapOOHOBBIE KHUCIOTHI W A(HUPHI,
albJeruJibl W KETOHBI, KHUpbI, yriaeBonabl). lIpakTHueckoe MNpPUMEHEHHE ATHIECHITIMKOIS,
3. | rmuuepuna, ¢enona. IlpumeHeHne Gopmanbaeruna, aneTalbAerHia, YKCYCHOH KUCIOTH. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT. MOMOIIINE CBOWCTBA MBIJI— a30TCOCPIKAIINE COCTUHEHHUS
(aMuUHBI W aMHHOKHCIIOTBHI, O€NIKH). BBICOKOMOJIEKYISIpHBIE COCAMHEHHS (CHHTETUYECKUE U
OMOJIOTHYECKU-aKTHUBHBIE). MOHOMEp, MOJUMEp, CTPYKTypHOe 3BeHO. [lommmepuzanus sTuieHa
KaK OCHOBHOE HAIlPaBJICHUE €0 MCIIOJIb30BaHUS.

I'eneTndeckas CBA3b MEXKy KJIIACCAMU OPIaHUYECKUX COCIUHEHUN.

CBoiicTBa OpPraHMYECKUX COEJUHEHUH OTAENbHBIX KJIAcCOB (TpPUBHANbHAS M MEXKIyHapOAHas
4. | HOMeHKIaTypa, XHMHYECKHE CBOWCTBA, CIIOCOOBI IOJyYeHHsI): TMpelelbHbIe (aJKaHbl |
LIUKJIOQJIKAaHbI), HETIpe/IebHbIE (AJIIKEHbI, aJIKUHBI U aJIKaJHEHbl) U apOMaTH4YEeCKUE YIIIEBOAOPO/IbI,
cupThl W (EHOJBI, KapOOHOBBIE KHCIOTBI M AS(QUPHI, aNbAETUABI M KETOHBI, aMHHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJIIPHBIE COCIMHEHUS. 3aJaHusl Ha COCTaBICHHE YpPaBHEHUMU
XUMHUYECKUX PEAKIMI C y4aCTUEM OPraHWYECKHMX BEIECTB HA OCHOBAHUU UX COCTAaBA U CTPOCHMSI.
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JlabopaTopHbie padoThl

IIpakTHYecKkHne 3aHATHSA

CocraBneHue cxeMm peakiui (B TOM 4YHCJIE MO TMPEIJIONKEHHBIM IIEMOYKaM IpPEeBpaleHui),
XapaKTEePU3yIOIUX XUMHUYECKUE CBOMCTBA OpPraHUYECKUX COCOUHEHUN OTACJIbHBIX KIIACCOB,
CrocoObl MX TIOJYy4YEHUS W Ha3BaHHE OPraHWYECKUX COEJUHEHMH 10 TPUBUAIBHON WIH
MEXyHAPOAHONU CUCTEMATUUECKOW HOMEHKIIATYpE.

2. | Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJlaHUNl Ha CBOWCTBA OpPraHMYECKUX
COEJIMHEHHUH OTAEJIbHBIX KJIACCOB

KonTtpoJsbHbie padoThl

CamocrosiTesibHass padora o0ydarommxcst

Tema 4.3.
Nnenruduxamnms

Conep:xanue yuyeOHOro martepuajia

‘ buooprannueckue coenunenus. [Ipumenenue u 6uoaorudeckas poiib
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OpTraHUYECKHUX
BEIIECTB, UX
3Ha4YEHHUE U

MPUMEHEHHUE B
OLITOBOH U
MIPOU3BOACTBEHHOMN
JESITELHOCTHA
yeJIOBEeKa

yrieBoaoB. OKHCIEHHE YTIIEBOI0B — HCTOUHUK YHEPTUH JKUBBIX opranusmoB. O0iactu
NPUMEHEHUs aMUHOKUCIIOT. [IpeBpaiienust 6enkoB MUIIK B opranuiMe. bruonornyeckue
¢byHkunu 6enkoB. buonornueckue GyHKIUM KUPOB. Posib opraHndeckoil XUMHUY B PEIICHUN
npo0JieM NuieBoi 0€30MacHOCTH.

OnacHOCTh BO3/ICMCTBUS HA )KUBBIE OPTAHU3MBI

OpPTraHUYECKUX BEIIECTB OTACIBHBIX KIACCOB (YTIeBOAOPOIbI, CIIUPTHI, (PEHOIBI,
XJIOPOPTaHUYECKUE TTPOU3BOIHBIC, ATBJACTUIBI U JIP.), CMBICII ITOKa3aTesl MPEeTbHO
JIONTYCTUMOM KOHIIEHTPALIUH.

JlabopaTopHbie padoThI

IIpakTnyeckmne 3aHsATHS

1.

Posnb oprannueckoii XMMUHU B peIIeHUH MPOoOJIeM SHepreTuYeckoi 6€30MacHOCTH, B
pasBUTMM  MEIUIMHBI, CO3JaHMM HOBBIX MaTEpUAJIOB, HOBBIX MCTOYHUKOB HHEPIUU

(ayIbTepHATHUBHBIC UCTOYHUKHU YHEPTHUN).

KoHTpoJsibHbIE paboThl

CamocrosiTesibHAsi padoTra 00y4armMXcs

Pasnes 5. KuHernueckue M TepMOJUHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKUX peaKuii

Tema 5.1
CxopocThb
XHMHYISCKHX
peakuui
XHUMHYECKOE
paBHOBeECHE

Conep:xkanue y4eOHOro mMarepuaJia

CKOpoCTh peakliiy, €€ 3aBUCUMOCTb OT PAa3IUYHBIX (DAKTOPOB: MPHUPOABI pEarupyroIIUX BEIIECTB,
KOHIIGHTPAIlMK PEearupyromux BelIECTB, TEMIIEpaTypbl U IUIOMIAIU PEAKIMOHHON MOBEPXHOCTH.
TemoBbie 3(hPeKThl XUMUYECKUX peaklnid. DK30-U YJHIOTEPMUYECKUE, PEaKILIUH.

OObpatumocTh peakiuil. XMMHUYECKOe paBHOBECUE M €r0 CMEIEHUE MO IEHCTBHEM pa3IUYHbIX
(bakTOpoB (KOHLIEHTpAIUsl PEareHTOB WJIM MPOJYKTOB pPEaKLUH, JABJICHUE, TeMIepaTypa) s
CO3JaHUs ONTHMAJIBHBIX YCIOBUM NPOTEKaHUs XumMuieckux npoueccos. [Tpuniun Jle [laTense.

JlabopaTopHbie padoThl

IIp

AKTHYCCKHUE 3AaHATHUSA

Pemenne npakTUKO-OPHEHTHPOBAHHBIX 3a/laHUM Ha aHaiau3 (aKTOPOB, BIMSIOMIMX HAa U3MEHEHHE
CKOPOCTH XMMHMUYECKOW Peakluy, B T.4. C MO3ULUN 3KOJOIMUYECKH LIEIecO00pa3HOro MOBE/ICHHs B

L ObITY W TPYAOBOH [EATENbHOCTH B IEJIAX COXPAaHEHHUS CBOETO 3/J0POBbSI U OKpYXaromleu
IIPUPOJHOM CPEBI.
Pemienne npakTUKO-OpUEHTUPOBAHHBIX 3aJaHuil Ha npuMmeHeHue npuHuuna Jle-lllaTense ans
2. | HaXOXKJICHHUS HAMpaBJICHUS CMEIIEHUS PABHOBECHS] XMMHUYECKOH peakiuu M aHaiu3 (PaKTopos,

BJIMAIOIMX HAa CMCUHICHUC XUMHUYCCKOT'O PABHOBECH.

KoHTposibHbIe padoThI

CamocrosiTesibHasi padoTa 00y4aroUIUXcs
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Pasnen 6. PacTBopsl

Tema 6.1. Conep:xanue yuyeOHOro martepuajia

[Tonsartue o PactBopenune kak Gpu3nKo-XxuMHUECKHi mporecc. PactBopbl. CriocoObI TPUTOTOBJICHHS PACTBOPOB.

pacTBopax 1. [ PactBopumocTh. MaccoBass momst pacTBopeHHOro BemiecTBa. CMBICH TOKa3aTensl MpeneiabHO
JOMTYCTUMOM KOHIIEHTPAIMH U €T0 NCTIOIH30BAHNE B OIIEHKE DKOJIOTUIECKON 0€301MacHOCTH.

JlabopaTopHbie padoThl

IIpakTnyeckune 3aHsATHS

KoHTpoJsibHbIEe paboThl

CamocrosiTesibHasE padoTa 00y4aroImmxcst

Tema 6.2. Conep:xaHue yuyeOHOro martepuajia

Hccnenosanue [IpaBuiia sK0I0rHYECcKU 1eIeco000pa3HOro MOBEACHUS B OBITY M TPYIOBOU JESTEILHOCTU B LENSIX
CBOMCTB PaCTBOPOB| 1. | COXpaHEHHs CBOETO 3I0POBbs U OKPYKAIOIIEH IPUPOIHON CPEIbI; OMACHOCTH BO3IEHCTBHS Ha
JKUBBIE OPraHU3MBbI OIIPEIEIICHHBIX BEIECTB.

JlabopaTopHbie padoThI

IIpakTnyeckue 3aHATHS

«[IpuroroBiieHue pacTBOPOBY.

IIpurotoBneHne pacTBOpOB  3adaHHOM  (MaccoBOoM, %) KOHLEHTpauuu (C  IPaKTUKO-
OPHEHTUPOBAHHBIMM BOIIPOCAMM) U ONpEAETIeHHUE Cpelbl BOAHBIX pacTBOpoB. Pemienue 3agau Ha
IIPUTOTOBJIEHUE PACTBOPOB.

KonTtpoJsbHbie padoThl

CamocrosiTesibHass padoTa 00y4aroIMXcs:
Perienue npakTMKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUH HA pacTBOPHI, HCHOIb3yeMble B OBITOBOM 1
IIPOM3BOJICTBEHHOH J1€ATEIbHOCTH YEJIOBEKA.

Pasnes 7. Xumusi B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKa

Xumus B 0biTy 1 [Comep:kaHue y4eOHOr0 MaTepHaa

TIIPOM3BOJICTBEHHOM Hogeliine noCTMKEHUST XUMHYECKOM HAyKW M XUMHUYECKOM TexHoyiormu. Ponbs xumun B

ACATCIIBHOCTH 1 00eCTIeYeHNN IKOJIOTHYECKOM, SHEPreTUICCKON U THINEBON 0E30MMaCHOCTH, Pa3BUTHH MEIUIIUHBL.

YeJI0BCKa [IpaBuia moucka W aHalu3a XMMHYECKON MH(OpMANMM U3 Pa3NUYHBIX HCTOYHUKOB (Hay4yHas W
yueOHO-Hay4yHas JIUTepaTypa, CpeicTBa MaccoBoi nHpopMmaluu, cetb MHTepHET).

JlabopaTopHbie padoThl

IIpakTnyeckue 3aHATHS

KonTposibHble padoThl
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|CaMOCTOﬂTeHLHaH padora o0y4yaromuxcs -

[TpomexxyTounast arrectanus B opme nuddhepeHIInpoBaHHOTO 3a4eTa 4

Bcero 84

J1Jist XapaKTepUCTUKU YPOBHS OCBOCHHUS Y4eOHOT0 MaTepuaia UCTOIb3YIOTCS CIEAYIONINe 0003HAYCHHUS:

1. — o3HaKOMUTENbHBIN (Y3HABAHUE paHEE N3YYCHHBIX OOBEKTOB, CBONCTB);

2. — penpoIyKTUBHBIN (BBITIOJHEHUE JEATEIHHOCTH M0 00pa3ily, HHCTPYKIIMH WU TI0JT PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IJIAHUPOBAHUE M CAMOCTOSTEIBHOE BBHIMOIHEHUE IESITEIbHOCTH, pelIEHUE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIN3AIIUU PABOYEM ITPOT'PAMMBI JUCIIUTLIMHBI

3.1. TpeOoBaHNSA K MUHMMAJIbLHOMY MATEPUAJIBbHO-TEXHUYECKOMY 00eCe4eHN 0
Peanuzanust mporpaMMbl AUCHUIIIMHBI TPeOyeT HAIMUUS y4eOHOTO KabuHeTa « XUMUS.

O6opynoBanue yueOHOTO KaOMHEeTa « X UMHUS»:
— TI0CAJI0OYHBIE MECTA MO KOJUYECTBY CTYICHTOB,;
— pabodee MeCTO MperoIaBaTes;
— KOMIUIEKT y4eOHO-METOJUYECKOW JOKyMeHTanuu (y4eOHUKHM U ydeOHbIe
nocoOusi, COOPHUKH 3aa4, KAPTOUKU-3aJaHus);
— HaIBIAHBIC TOCOOUs (TIJIaKaThl, CTEH/IbI);
— KOMIUIEKTHI JJA0OPATOPHOTO 000PYI0BAHUS.
Texauueckue cpeacTBa 00ydeHus1 kKabnHeTa « XUMUS»:
KOMITBIOTEp C  JIMICH3WOHHBIM  IPOTrPaMMHBIM  OOecIleYeHHUEM,  TEJEBU30p,
BUJICO(PUITBMBI, FJIEKTPOHHBIE YUSOHUKH.

3.2. UudopmannonHoe odecnevyeHue 00y4eHmsl.
IIepeyensn pPeKoOMeHyeMbIX Y4eOHBIX U31aHU, HNuTepHer-pecypcos,
JAONOJIHUTEIbHON JIUTEPaTypPHI.

OCHOBHbBIC UCTOUHHUKH:
1. T.E. Pym3utuc. Xumus. 10 knacc — M., «IIpocBemienuey, 2022.
2. T'abpuensa O. C. Xumus. 10 knacc — M., «IIpocBemenney, 2021.

JlonoJIHUTENIbHBIE UCTOYHUKHU:

1. T'abpuensa O. C. Xumusg ajig mOpenojaBateis: y4yeOHO-METOAMYECKoe mocodue/
O. C. T'abpuemsn, I'. T'. JIpicoa — M., 2019.

2. T'abpuensn O. C. HacronpHas kHura npenogaBarenss xumuu: 10 kmacc/ O. C.
["abpuensy, I'. T'. JIsicoBa, U. I'. OctpoymoB — M., 2019.

3. l'abpuensia O. C. HactonbHast kHura npemnojaBarens XxuMmuu: 11 kimacc B 2 yactsx/

O. C. T'abpuensn, I'. T'. JIeicoBa, A. I'. BBenenckas — M., 2017,

4. KysunenoBa H. E. OGyueHnne xumuu Ha ocHOBe MexmpeameTHoi unrerpamuu/ H. E.
Kysnemnosa, M. A. IllaTanos. — M., 2018.

DJIIEKTPOHHBIE PECYPCHI:
1. http://www.lbz.ru/files/5814/ - naGopaTopusi 3HaHHIA;

2. http://school-collection.edu.ru— Eaunas komiekius nudpoBbiX 00pa30BaTeIbHBIX

PECYPCOB, T]Ie TIPEACTABIICH MTUPOKUI BEIOOP SJEKTPOHHBIX TTOCOOUH;
3. http://www.fcior.edu.ru - caidt gpenepaabHOTro IEHTPa HHPOPMAITMOHHBIX
oOpazoBatenbHbIX pecypcoB (PLINOP)
4. http://www.ict.edu.ru/catalog/ - UKT texHosnoruu B 00pa3oBaHuu;
http://eor-np.ru/- snexTpoHHBIC 00pPa30BATEIBHBIC PECYPCHI ;

o1

6. http:www.int.ru — ceTb TBOPUECKHUX yUUTEIICH;
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4. KOHTPOJIb Y1 OLIEHKA PE3YJbTATOB OCBOEHUSI YUEBHOM
JANCIUIIJINHBI

KonTposib u oOmeHka pe3yibTaToB
npernojaBareyieM B Mpoliecce MPOBEACHUS MPAKTUUYECKUX 3aHATUN U J1a0OPaTOPHBIX

OCBOCHHMA JUCHHUIINIMHBI OCYHICCTBIIACTCA

pa60T, TCCTUPOBAHUSA, a TaKKXC BbIIIOJIHCHUA O6y‘-IaIOH_II/IMI/IC$I HHAWBUAYAJIbHBIX

3aJJaHuil, IPOEKTOB, UCCIICJOBAHUH.
HNToroBpiMm KOHTpOJIEM
b depeHIUpOBaHHBIN 3ayerT.

OCBOCHMUA

O6y‘IaIOH_[I/IMI/ICSI JUCITUITIIINHBI

PesynbTaTnl 00y4yeHus
(ocBOEHHBIE YMEHHS, YCBOCHHbIC 3HAHUSA)

q)OprI H METOIbI KOHTPOJISAA U OEHKH

pe3yJabTaToB 00y4eHHusI

YMEHHA:

- IPUBOAWTH IPUMEPHI OJKCIEPUMEHTOB U

HAONIONEHUH, OOOCHOBBEIBAIOIIMX. ATOMHO-
MOJICKYJISIPHOE CTpOEHHE BEILECTBA,
HEOOPATHMOCTD TEIJIOBBIX IPOIIECCOB,

3aBUCHUMOCTH CBOMCTB BEIIECTBA OT CTPYKTYPbI
MOJIEKYJI, 3aBUCUMOCTb CKOPOCTH XUMHYECKOU
peakuMu OT TEMIIEPATYPbl M KaTajlnu3aTOpPOB,
KJIIETOYHOE CTPOCHHUE JKHUBBIX OPraHU3MOB,
pons JIHK xak HocuTens HaciieICTBEHHOU
nH(pOpMaIUK, DBOJIIOIUIO KUBOW TPHPOIHI,
4yeloBeKa  Ha

BJIUSITHUEC JACATCIIPHOCTHU

KOCHCTEMBEI;

Texymmii KOHTPOJIb B hopme:
- IOJTOTOBKH JIOKJIATI0B, peepaTos;
- paboThI C yUeOHUKOM U OTIOPHBIMH
KOHCIIEKTaMH.

- 00BSACHATH MPHUKIIATHOE 3HAUCHUE
BaKHEHUIINX JOCTHKCHUM B 00J1aCTH
€CTECTBEHHBIX HAYK JJISl: TOJIyYEHUs
CHHTETUYECKUX MATEPHAJIOB C 3aJIaHHBIMU
CBOICTBaMH, CO3IaHNs OMOTEXHOJIOT U,
NedeHnst MHPEKIIMOHHBIX 3a00JICBaHUH,
OXPaHbI OKPYKAIOIIEH CPEIbI;

Texymmii KOHTPOJIb B hopme:

—  3aIIUTHI JaOOPaTOPHBIX padoT;

— perieHus 3a/1ad,

—  paboTHI CO CPABOYHOI JIUTEPATYPOH.

- BBIJIBUI'aTh TUIIOTE3bI U NIPEUIaraTh MyTH UX
IIPOBEPKU U JI€JIaTh BBIBOJBI HA OCHOBE
JKCIIEPUMEHTAIIbHBIX TaHHBIX,
NPEJCTaBICHHBIX B BUJIE TpaduKa, TaOIHIIbI
WJIU TarpaMMBl;

Texymmii KOHTpPOJIb B hopme:

— peleHus 3anad.

—  3aIIUTHI JJAOOPATOPHBIX pabdoT;

— TECTHpPOBAHMUS;

—  3alIUTBl UHAUBUYaAJIbHBIX 33JaHUI

- paboTaTh C €CTECTBEHHO-HAYyYHOU
nHopMalnen, cofepxKaliencs B COOOIIEHUIX
CMMU, uHTEpHET - pecypcax, HAy4YHO-
MOMYJISIPHOM TUTEpaType;

Texymuuit KOHTpPOJIb B (hopme:
- perureHus 3ajad,

- paboThI CO CIPABOYHOM JIUTEPATYPOH.

- TCCTHUPOBAHUA;
- 3alUTbl MHAWBHUAYAJIbHBIX 3aZ[aHHfI

- UCTOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U
YMEHUs B IPAKTUYECKON U ITOBCETHEBHOU

Texymmii KOHTPOJIB B hopme:

ABJIACTCA
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KU3HHU IS IHEProcOepekeHus, 0€30MacHOTO
UCIIOJIb30BaHUSI MAaTEPHUAIOB U XUMHUECKUX
BEULIECTB B OBITY, MPOPUIAKTUKI
MHQEKIMOHHBIX 3a00J1€BaHUNA, HUKOTHHOBOM,
AJIKOTOJIbHOM Y HAPKOTUYECKOU
3aBHCHUMOCTEM, OCO3HAHHBIX JIMYHBIX
JICUCTBHH 110 OXPaHE OKPYXKAIOIIEH CPEMBI.

- TECTUPOBAHUA,
- paboThl C ONOPHBIMU KOHCIIEKTaMHU U
CIIPaBOYHOM JIMTEPATYPOHU.

3HAHUSL:

- CMBICII TIOHATHH: €CTECTBEHHOHAYUYHBIH | DOPMBI KOHTPOJISA O0YUCHUS:
Mmetron no3Hanusg, CoiHeuHas  cHUCTEMa, —  YCTHBIH OIpOC;
rajlakTHka, MIePUOIUUECKHI 3aKOH, — TECTHpPOBaHHUE,
XUMUYECKas CBsI3b, XHMHYECKasi peaKuus, — 3amuTa pedepara;
MaKpOMOJIEKYJIa, 0eoK, KaTajau3aTop, — pelleHue 3aaa4
bepmeHT;

- BKJIAJI BEJIMKHUX YYEHBIX B (POPMHUPOBAHNE
COBPEMEHHOMN €CTECTBEHHO-HAYYHON KApTHHBI
MHpa.

®opMbI KOHTPOJISI 00YUEHHUS:
—  YCTHBIN OIpOC;
— aKTHBHOCTh Ha 3aHATHAX (IOTOJTHEHHUS
K OTBETaM COKYPCHHUKOB U T.I1.);
— 3amuTa pedepata

- TUTUEHUYECKHE HOPMBI, TpeOOBaHUS U
IIpaBUjIa COXPAHEHUS U YKPETUICHHUS 310POBbs
Ha Pa3JIM4HbIX 3TAlaX OHTOIeHEe3a

@DOopMBI KOHTPOJISE O0yUEHHUS:
—  YCTHBIH OIIpOC;
— AKTHUBHOCTDH Ha 3aHATHSIX,
— TECTHpPOBAHUE;
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