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1. IACIIOPT PABOYEM IPOI'PAMMBbI YYEBHOM JUCHUILINHBI
C0O0.01.09 Xumus

1.1. O0Js1acTh IPUMEHEHUs IPOTrPAMMBbI

[Iporpamma y4yeOHOW JUCUMIUIMHBI SIBJISIETCA 4YacThlo 00pa3oBaTENbHOMN
POrpamMMbl TOATOTOBKH CIELHMAIIMUCTOB CpeHEro 38eHa B cooTBeTcTBUM ¢ DI'OC
no cneuuanbHocth CIIO 43.02.16 Typusm M roCTENPUUMCTBO, YKPYIHEHHAS
rpynna crneruanbHocTed 43.00.00 CepBuc u TypusM.

1.2. MecTo y4eOHOM JUCUUILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM MPOTrPaMMBbl:
JUCIUTIIMHA BXOJUT B 0a30BbI€ TUCIUILTMHBI 00II€00pa30BaTEIbHOM MO OTOBKH.

1.3. leaun u 3aga4u y4eOHOH AUCHMILUIMHBI — TPeOOBaHHWSl K pe3yJibTaTam
O0CBOEHMS YUeOHOI TUCHUIIINHBI:

enp aucuMmivHbl «XUMHS»: (GOPMHPOBAHUE y CTYIAEHTOB XHMHYECKOU
COCTaBJISIIOIIEH €CTECTBEHHO-HAYyYHOM KapTUHBI MHpPA KaK OCHOBBI IPUHATHSA
pEelIEHNd B JKU3HEHHBIX M TNPOU3BOJACTBEHHBIX CHUTYalHsSX, OTBETCTBEHHOI'O
MOBEJICHUA B IPUPOJHOM CpPEJIE.

B pe3ynbTaTe ocBoeHUS yUEOHOM TUCITUTUIMHBI O0yJarOUTUNCs TOKEH

yMeTh:

V-1. BBIABIATH XapaKTepHbIE IPU3HAKH U B3aUMOCBSA3b U3yUEHHBIX MIOHATUHN, IPUMEHATh
COOTBETCTBYIOIIME TMOHATHS TPU ONHCAHMM CTPOEHUS U CBOICTB HEOPTaHWYECKUX U
OpPraHMYECKHUX BELIECTB M MX MPEBPAILCHUN; BBIABIATH B3aUMOCBSA3b XMMHMUYECKHUX 3HAHHUU C
MOHSTHUSMHU U IPEJICTABICHUSIMHU JPYTUX €CTECTBEHHOHAYYHBIX PEAMETOB

V-2. Hcnonb30oBaTb HAUMEHOBAHMUS XMMHMUYECKHUX COEIMHEHUN MEXIYHAapOJHOIO COH03a
TEOPETUUECKON U MPUKIATHON XUMHUHU U TPUBHAJIbHbIE HA3BaHUS BaXKHEUIINX BEILECTB (ITHIIEH,
alleTWIeH, MIHLEepuH, (eHon, (opManbaerua, YKCyCHas KUCIIOTa, TJIMLMH, yTapHbI ras,
YIJIEKUCIBIA a3, aMMMaK, ralieHas W3BeCTb, HEralieHash M3BECTb, MUThEBas coja U JIPYrux),
COCTaBJIATh (POPMyYJIBI HEOPTaHWYECKMX U OPraHMYECKHUX BEILECTB, YPABHEHUS XMMHUYECKHX
peakiuii, 0OBACHATh UX CMBICH; MOATBEPKAATh XapaKTEepPHbIE XUMHYECKHE CBOMCTBa BEIIECTB
COOTBETCTBYIOIIMMHU YKCIIEPUMEHTAMU U 3aIIUCSIMHU YPABHEHUM XUMUYECKUX PEAKLIUN

V-3. YcranaBnuBaTh NPUHAAIEKHOCTh M3YUYEHHBIX HEOPTraHMYECKUX U OPraHMYECKUX
BELIECTB K ONPEIEICHHBIM KilacCcaM M TpyNIaM COEAVHEHHH, XapaKTepU30BaThb UX COCTaB U
BAKHEWILIE CBOMCTBA

V-4, Onpenensatb BUIbl XUMHUYECKUX CBs3ed (KOBaJEHTHas, MOHHas, MeTajsIndeckas,
BOJIOPOJIHAS), THITBI KPUCTAUIMYECKUX PEIIETOK BEIIECTB; KIACCU(PUIMPOBATH XUMHUYECKUE
peakuuu

V-5. IlpoBoauTh pacyeTbl MO XUMHUYECKUM (POopMyJiaM M YpaBHEHUAM XUMHUYECKHUX
peakuMii ¢ HCHOJb30BaHMEM (DU3MYECKMX BEIMYUH, XapaKTepU3YIOLUIMX BElIeCTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0ObeMa (HOpPMaJlbHbIE YCJIOBHS) Tra30B, KOJIMYECTBA
BELIECTBA; HCIOJB30BAaTh CHCTEMHBIE XMMHMYECKHE 3HAHUSA JUI MPUHATHS PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM

V-6. IlnanupoBath U BBHIIOIHATh XUMHUECKUI SKCIIEPUMEHT (KaueCTBEHHbBIE PEAKLUU Ha
KaTHOHBI W AaHHWOHBI, (YHKIHWOHAJBHBIE TPYIIBl OPraHMYECKUX COCIMHEHHWU [eHATyparlus
O€lKOB NpU HArpeBaHWHM, LBETHbIE PEAKIMU OEJIKOB; NMPOBOAWUTH PEAKIMM HOHHOrO OOMeHa,
OTIPEENIATh CPey BOJHBIX PAaCTBOPOB, PEIIAaTh KCIEPUMEHTAJIbHbIE 3a/l1a4l HA paclo3HaBaHHe
HEOPraHMYECKUX W OpPraHMYECKHUX BEIIECTB) B COOTBETCTBUUM C TPAaBUJIAMH TEXHHUKH



0€30MacHOCTH NP OOPAIIEHUH C BEIIECTBAMU U TaOOPATOPHBIM 000pYI0BaHUEM; TIPEICTABIISTh
pe3yabTaThl XMMHYECKOTO SKCIEpUMEeHTa B (OpME 3aluch ypaBHEHUN COOTBETCTBYIOIIHUX
peakiuit 1 GopMyITUPOBATEH BHIBOJBI HA OCHOBE 3THUX PE3yJIbTaTOB

V-7. AHanu3upoBaTh XUMHYECKYI0 MH(OPMALIMIO, TOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(cpenctB MaccoBoii nH(MOpMaIuu, cetb IHTEpHET U ApyTHe)

V-8. CobOmronaTh mMpaBuiia HSKOJIOTMYECKU II€JIeCOO00pa3HOro MOBeNEHUss B OBITY U
TPYZIOBOM JEATEIBbHOCTH B LIENISAX COXPAHEHHUS CBOETO 3J0POBbS U OKpYXKaloLeH MPUPOIHOMN
Cpe/bl; YUYHUTHIBATh OMACHOCTh BO3JICHCTBUS HAa JKMBBIC OPTAaHWU3MBI OMPEICICHHBIX BEIICCTB,
MMOHUMAsl CMBICJI TTOKa3aTeNsl MPeIeIbHON T0MyCTUMON KOHIIEHTPALIUH

V-9. Brnanerb OCHOBHBIMH METOJIaMH HAy4YHOTO TO3HAHUSA BEMIECTB MU XUMHYECKHX
sBlieHU# (HaOII0IeHNe, U3MEepEHUE, IKCIIEPUMEHT, MOJISTHPOBAHNE); BIaETh CUCTEMON 3HAHUI
0 METO/JaX HAYYHOTO TMO3HAHMS SBICHUM MPUPOJBI, UCIIOIH3YEMBIX B €CTECTBCHHBIX HAayKaxX W
YMEHUSAMH MPUMEHATHh ATH 3HAHUS NPHU HKCIEPUMEHTAIBbHOM HCCIIEJOBAHUU BEIIECTB U JIA
OOBSICHCHUSI XUMUYECKHUX SIBJICHUI, UMEIOIUX MECTO B MPHUPOJC MPAKTUYECKON NEATETbHOCTH
YyeJIOBEKa U B MOBCEAHEBHOM JKH3HMU.
3HATD:

3-1. Bnanerbs cucteMoil XMMUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolue
MOHATUS (XMMHYECKUN DJIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aToma, S-, p-, d-dJIeKTpOHHBIC
opOUTaTM aToOMOB, WOH, MOJIEKYyJa, BAJICHTHOCTb, DJJIEKTPOOTPUILIATEIBHOCTh, CTETCHb
OKHUCJICHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, YTIEPOTHBIN CKETET,
GyHKIIMOHATBHAS TPYMIMa, pPagWKal, H30MEpHs, U30MEpbl, TOMOJOTUYECKHI pSJl, TOMOJIOTH,
YTJIEBOJIOPOJIBI, KHCIIOPOI- M a30TCOAEPIKAIINE COSTMHEHHS, OMOTOTHYECKN aKTHBHBIC BEIIECTBA
(yrmeBompl, KUpBI, OETKH), MOHOMEp, MOJHMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIPHBIC
COCTMHCHUS, KPUCTAJUTMYECKas pemieTka, THIBl XUMHYECKUX PEakiuid (OKHCIUTEIbHO-
BOCCTAHOBUTENbHBIE, AK30- U DHIOTEPMHUYECKHE, pEaKIHMH HWOHHOTO OOMEHa), pacTBOp,
AIEKTPOIIUTHI, HEIJICKTPOJIUTHI, AIEKTPOITUTHICCKAS JIACCOIHAINSA, OKHCJINTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUECKOU peakliMi, XMMUYECKOE PABHOBECHE), TEOPUU U 3aKOHBI
(Teopusi XMMHYECKOTO CTPOEHHUsI oOpraHmueckux BemectB A.M.bytnepoBa, Teopus
JNEKTPOIUTHYECKON  auccoumanuu, llepmomnueckuit  3akon  J[.M.MeHnneneeBa, 3akoH
COXpaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUAN S3BIK XUMHUH.

3-2. CdopmupoBath MPE/ICTABIICHHUS: 0 XAUMUYCCKOU COCTAaBJISIOIICH
€CTECTBEHHOHAYYHOW KAapTUHBI MHUpPa, POJIM XUMHUHU B TIO3HAHWUU SIBJICHUW TIPUPOJIBI, B
(GOpMUPOBAHUM MBIIUICHUS W KYJBTYPbl JIMYHOCTH, €€ (DYHKIMOHAIBLHOW T'PaMOTHOCTH,
HEOOXOAMMOM ISl pEIICHUsT IPAKTUICCKUX 3a7a4 U IKOJOTHIECKH 0OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U IPUPOIHOM cpeie.

OcBoeHue cojaepkaHus Y4eOHOW MHCIMIUIMHBI «XUMHUS» OOCCIICUMBACT
JOCTHKCHHE CTYICHTAMU CIEAYIONINX PE3YIbTAaTOB:

»  auunocmmle:

ICTETHYECKOr0 BOCTIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOUas 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyJa M OOMIECTBEHHBIX OTHOIIICHUH.
(pu3n4ecKoro BOCIUTAHMS:

chOpMUPOBAHHOCTh  3/I0POBOTO W 0Oe3omacHOro  obOpa3a  KU3HH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO;

TPYJA0BOT0 BOCTIMTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIECHHOCTH MacTEPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K aKTHBHOW JESATEIILHOCTH TEXHOJOTHYECKOW W COIHMAIBLHOM
HATPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, INIAHUPOBATH M CaMOCTOSITEIIBHO
BBITIOJIHATH TaKyIO JIESITEIbHOCTB;




MHTEPEC K Pa3IndHbIM chepaM MpoPecCHOHATBHON JeSTEIHHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymiel mnpodeccuu U PeaTu30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

IKOJIOTUYECKOT0 BOCTIUTAHMS:

c(hOPMHUPOBAHHOCTh JKOJIOTMYECKOW KYJBTYPhl, ITOHHUMAaHHE BJIUSHUS
COIMATTbHO-2KOHOMUYECKUX TPOIIECCOB HA COCTOSIHUE MPUPOAHON M COLMAIBHOM
Cpellbl, 0CO3HAHUE TJI00AIIBHOTO XapaKkTepa dKOJOTHYECKUX MPoOieMm;

IUTAaHUPOBAHUE M OCYIIECTBIICHUE JIEUCTBUI B OKpYyXalolled cpeae Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEIPUATHE ACUCTBUH, MPUHOCSIIUX BPE OKPYKAIOIIEH CPELE;

yMEHHUE TPOTHO3UPOBATh HEOJIATONMPHUATHBIE IKOJOTHYECKUE MOCIEICTBUS
MPEINPUHUMAEMBIX JIEMCTBUH, IPEIOTBPAIIATh UX;

pacuIupeHue OnbiTa ACSITEILHOCTH YKOJIOTUUECKON HAITPaBIECHHOCTH;
HEHHOCTH HAYYHOT0 MO3HAHUS:

c(hOPMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHW M OOIIECTBEHHOMW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHKE SI3LIKOBOM M YHTATCIIBCKOW KYJIbTYphl KaK CpEICTBa
B3aUMOJICUCTBUS MEX]TY JIIOJAbMU U MIO3HAHUS MUPA;

OCO3HaHMWE IIEHHOCTH HAyYHOH NeATeNbHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOEKTHYIO M UCCIIEIOBATENBCKYIO ACSATEIBHOCTh MHIUBUIYAIBHO U B TPYIITIE.

>  Memanpedmemmuble:

OBJIa/IeHe YHUBEPCAIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMY 1€/ CTBUSIMHU:
bazoevle no2uyeckue 0eucmasus.

CaMOCTOSITeNIbHO  (OpMYyJIMpOBaTh W aKTyaJu3UpoBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHaBJIMBATh CYIICCTBCHHBIH TpPH3HAK WM OCHOBAHUS IS CpPaBHCHUS,
KJ1accuuKauu u 0000IeHHUS;

OTpEeNeNATh MU JESITeIbHOCTH, 3aJaBaTh IMapaMeTpbl U KPUTEPUU HUX
JOCTHKEHUS,

BBISIBIISIT  3aKOHOMEPHOCTH W TIPOTUBOPEYMsT B  paccMaTpPUBAEMBIX
SIBJICHUSIX;

BHOCUTh KOPPEKTHUBBI B  JCSATEIBHOCTb, OIICHUBATh COOTBETCTBHUE
PE3yNbTATOB IEJISIM, OTICHUBATH PUCKHU MOCIIEICTBUMA JIEATEILHOCTH;

pa3BHUBaATh KPEATUBHOE MBINIJICHUE TIPHU PEIICHUH JKU3HEHHBIX MTPOOJIEM;

bazoevle ucciedosamenbckue 0etcmaus:

BJIQJIETh ~ HaBbIKAMH  Y4e€OHO-UCCJIEAOBATEIbCKOM M MPOEKTHOM
JEATEeIbHOCTH, HABBIKAMHU pa3pelieHus mpooiieM;

CITIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSTEIILHOMY MOKCKY METOJ/IOB PEIICHUS
MPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B [TO3HAHMS;

OBJIQJICHUE BHUJAMH JESITEIBHOCTU IO MOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpETalii, TMPeoOpa3oBaHUI0 W NPUMEHEHUI0 B Pa3IUYHBIX y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUU YYEOHBIX U COIMATBHBIX TTPOEKTOB;




dbopMHupoBaHWE HAYYHOTO THUNA  MBIIUICHUS, BIAJICHUE  HAyYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MMOHSATUSIMHA U METOJAMU;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJayd B 00Opa30BaTEIbHOM
NEATETHFHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIISATh TPUIMHHO-CJICACTBEHHBIC CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh THUIIOTE3y €€ PpCeIIeHUs, HaXOAWTh apTyMEHTHI IS JTOKa3aTelIbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl K KPUTEPUHN PEIIICHHUS,

aHAIM3UPOBATh TIOJIYYCHHBIC B XOJI€ PCIICHUS 3aJayd Pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3HPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIICHKY HOBBIM CUTYAIUsIM, OIICHUBATh TPUOOPETCHHBIN OTIBIT;

pa3zpabaThiBaTh IUIAH PEIICHUS MPOOJIEMBI C YUYETOM aHAlIM3a MUMEIOIIUXCS
MaTepHAIbHBIX ¥ HEMATEPUATIbLHBIX PECYPCOB;

OCYIIECTBIISTH IIEJICHANIPABICHHBIM MOWCK TEPEHOCa CPEJCTB M CIOCOOOB
JEHCTBHS B MPOPECCUOHANBHYIO CPELY;

yYMETh TEPEHOCHUTHh 3HAHWS B TO3HABATEIbHYIO W MPAKTHYECKYIO 00JacTh
KU3HEICATCIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJCH, NTPEIaraTh OpUTrHHAIBHBIC ITOAXObI U PEIICHHUS,

CTaBUTb MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aJIbTEePHATUBHBIC PEIICHUS;

paboma ¢ uHpopmayuei:

BJIQJICTh HABBIKAMU TIOJTYUYSHUS HHPOPMAIH U3 HICTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOATENLHO  OCYIIECTBJIATh  IOWCK,  aHajiu3, CUCTEMATU3alUI0 |
MHTEpIpETanio HHGOPMAIMH PA3IMYHBIX BUIOB U (HOPM MpECTaBICHUS;

co37aBaTh TEKCThl B pPa3IUYHBIX (opmMaTax C y4eTOM Ha3HAYCHUS
uHDOpMAIIMU W  TEJICBOW  ayJUTOpUU, BBIOMpass ONTUMAIbHYIO (Qopmy
MIPE/ICTABIICHUS U BU3yaJIU3aINH;

OIICHUBATh JOCTOBEPHOCTH, JETUTUMHOCTh MH(OpPMAITNHU, €€ COOTBETCTBUE
MIPABOBBIM M MOPAIHHO-3THYECKUM HOPMaM;

UCIIOJIB30BaTh  CpPeACTBA HMH(POPMANMOHHBIX W KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3allMOHHBIX
3ama4 ¢ CcoONro/ieHHeM TpeOOBaHWK JPrOHOMHKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECypcOCOEpEeKCHHs, TPABOBBIX M  OTHYECKHX HOPM, HOPM
nH(pOopMaIIMOHHOM 6€301aCHOCTH;

BIAJCTh  HABBIKAMHM  pAacloO3HAaBaHUS W 3alIUTBl  WHQPOPMAIIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JINYHOCTH;

OBJIa/IeHIe€ YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU J1€HCTBUSIMM:
obuenue:

pa3BEepHYTO W JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HCIIOJIh30BAHHEM
SI3BIKOBBIX CPEJICTB;

COBMECMHAs 0esIMENbHOCHLb.

MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIUBUYTBHON
paboThI;

NpPUHUMATh ICJIM  COBMECTHOM  JIEATEILHOCTH, OpPraHW30BBIBATH U
KOOPIAMHHUPOBATh JIEHCTBUS TIO €€ JOCTI)KCHHIO: COCTABJIATH IUIaH JEHCTBUMA,




pacnpenensiTh pojid C YYEeTOM MHEHHMHA YYacTHHUKOB, OOCYXKIaTh pEe3yJbTaTbl
COBMECTHOU pabOThI;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSIX peabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aMMOJIEHCTBHS;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaLMSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHULIMATUBHBIM;
OBJIa/IcHHE YHMBEPCAJIbHBIMH PeryJATHBHBIMU ACHCTBUSIMH:

CAMOOP2AHUZAYUSAL:

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIbHYIO JIEATEIBbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/ladyll B 00pa30BaTENIbHOM
JEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsX;

CaMOCTOSITENIbHO COCTaBJATh IUIAH pEUICHUs NOpoOJieMbl C  y4eToOM
HMMEIOIIMNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHUH;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

JieNiaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (HOPMUPOBAHHUIO M TPOSBICHUIO HIUPOKOW HSPYIULUU B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJbTYPHBI YPOBEHb;

CAMOKOHMPOTIb:

JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTh KOPPEKTHUBBI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIISAM;

BJaJeTh HABbIKAMU  [IO3HABAaTENbHOM  peQUIeKCMM Kak  OCO3HaHMS
COBEPLIAEMBIX JEUCTBUA M MBICIUTEIBHBIX IPOLECCOB, HX PE3YyJIbTATOB H
OCHOBaHUI;

UCTIOJIB30BaTh MPUEMBI pedICKCUU ISl OIICHKU CUTYyalluH, BBIOOpA BEPHOTO
peneHns;

YMETh OLEHHMBATh PUCKHM W CBOEBPEMEHHO NPUHUMATHh PELICHHS IO HX
CHUKEHHIO;

npunamue cebs u Opy2ux arooel.

IPUHUMATh ce0sl, MIOHUMAas CBOU HEJOCTATKHU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTHI APYIUX JIFOJAEH IIPU aHAIIM3€E Pe3yJIbTaTOB
NEATENbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JPYTUX JIOEH Ha OMINOKY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € TO3UIMH JPYroro 4eaoBeKa.

Crenuanuct Mo TypuU3My M TOCTEIPUUMCTBY JOJDKEH 007aaaTh 0oO0muMU
KOMITETEHLUSMH:

OK O0l. BsiOupate cnocoObl pemieHuss 3agad  NpoPecCUOHAIBHON
JeATENbHOCTH IPUMEHUTEIBHO K PA3JIMUYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBpPEMEHHBIE CpPEACTBA IIOMCKA, aHaau3a U
MHTEpHpeTalud HHPOpMalui, U HTHPOPMALIMOHHBIE TEXHOJIOTUU ISl BHITIOJIHEHHUS
3a/1a4 NpohecCuOHaNbHOM IeATeTbHOCTH.

OK 04. DddextnBHO B3auMOJEHCTBOBaTh M pabOTaTh B KOJUICKTHBE U



KOMaH/Ie.
OK 07. CopelicTBOBaTh COXpPaHEHUIO OKpY>Karouien Cpepbl,
pecypcocOepexeHnto, MPUMEHITh 3HAHUS 00 W3MEHEHWH KIIMMAaTa, MPUHIIAITHI

OepexIMBOro MPOU3BOACTBA, A(P(EKTUBHO JCHCTBOBATH B YpPE3BBIUAKHBIX
CUTYaLHSIX.

1.4. Pexomenayemoe KOJIMYECTBO YaCOB HA OCBOCHHE NMPOIrPaMMbl Y4eOHOM
AUCHUNIHHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku oOyuatomierocs 44 yaca, B TOM 4HCIIe:
00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocs: 40 yacos.

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUILIMHBI
2.1. O0bem yueOHOM AUCHMILIMHBI U BHABI y4eOHOH PadoThI

Bupa yueOHoii padoThl O0bem yacoB
MaxkcumasbHasi yueOHasi HArpy3Ka (Bcero) 44
Oo0s3aTesbHAs1 Ay TUTOPHAs YueOHasi Harpy3Ka (Bcero) 40
B TOM YHUCJIE!
1ab0paTOpHbIE pabOThHI 10
NPaKTUYECKHUE 3aHATHS 8

KOHTPOJIbHBIE paOOThI

KypcoBas paboTa (IpoeKT) (eciu npedycmompeno)

Koncynbranuum 4

CamocrosiTesibHasi padoTa o0yuaruierocs (Bcero) 0

B TOM YHCJIC:

CaMOCTOSTENIbHAsI paboTa HaJl KypCOBOM paboToM (ITPOCKTOM) (eciu
npeodycmMompeHo)

1 ceM. — KOHTp. pad.,

HUmoeosas ammecmayus 6 hopme (yrazams) 2 ceM. - 3a4erT ¢ oI




2.2. TemaTnueckum

IUIaH U copepxanue ydeoHoi rucuumianabl CO0.01.09 Xumus

HanmenoBanme Conep:xanue y4eOHOr0 MaTepuasia, JJadopaTopHbie padoThl U NPAKTHYECKHE Oo6bem YpoBenn
pa3aesioB U TeM 3aHATHS, CAMOCTOSITe/IbHAs padoTa 00y4ammxcs, KypcoBasi pabora (IIpoeKT) 4acoB 0CBOEHMS
(eciu npedycmompeHul)
1 2 3 4
Pasnea 1. OcHOBBI CTPOEHHUSI BellleCTBa
Tema 1.1. Crpoenue | Conep:xkaHue y4eOHOr0 MaTepHuaJia
aToMoB  xuMHYeckHX | CoBpeMeHHass MoJielb CTPOCHHMS aromMa. OJEKTpPOHHas KOHQUrypauus aroma. 2 1
3J1eMeHTOB M mnpupoaa | Knaccuduxanuss XUMUYECKUX dJIEMEHTOB (S-, p-, d-37eMeHThl). BaneHTHbIE AIeKTPOHBI.
XHMHUYECKOH CBA3H BanleHTHOCTB. DJIEKTpOHHAs MNPUPOJA XUMHYECKOM CBSA3U. DJIEKTPOOTPULATEIBHOCTD.
KoBanenTHast cBs3b, €€ Pa3HOBHIHOCTH M MEXaHU3MbI 0Opa3oBaHusi (OOMEHHBIH U
JIOHOPHO-AaKIENTOpHbIN). MoHHas cBsA3b. Metamudeckass cBs3b. BomopogHasi CBs3b.
MexMoneKysipHble B3auMOIeHCTBHA. M30TOMbI, OCHOBHOE U BO30Y)KICHHOE COCTOSIHHUE
aToma, THOpUAM3aIis aTOMHBIX OpOUTaJICH.
Tema 1.2. | Conep:xanne yue0HOro MaTepuajia
Ilepunonnyecknii 3akon | [IpakTuyeckue 3aHITHS
u T20/IM1A HA.N. | Tleproanyeckass cucrema xumudeckux osiaemeHToB JI.M. MenneneeBa. Dusnyeckuit 2 2
MenpneneeBa cmbicn Ilepuognueckoro 3akona J[.M. MengeneeBa. 3aKOHOMEpPHOCTH HW3MEHEHHS
CBOMCTB XMMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX HUMH IMPOCTHIX U CIOXHBIX BEIIECTB B
COOTBETCTBUM C MOJOKEHHMEM XUMHUYECKOTo 3jeMeHTa B Ilepmonuueckoil cucreme.
MupoBo33peHueckoe u HaydyHoe 3HaueHue [lepuoguueckoro 3akona [I.JM1. Menzeneesa.
[Iporuoss! J[.11. MenaeneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.
Pemienne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUUECKUX 3aJaHUl Ha XapaKTepU3alUIo
XUMHYECKHX  d3JeMeHTOB  «Metamnueckue /  HEMETANIMYECKHE  CBOWCTBA,
ANEKTPOOTPHUIIATEIIBHOCT M CPOJICTBO K DJIEKTPOHY XHUMHYECKHUX JJIEMEHTOB B
COOTBETCTBHUE C MX JIEKTPOHHBIM CTPOCHHEM U IOJOKEHUEM B MEPUOAUYECKON cucTeMe
xumudeckux asiemenToB .M. MeHnieneeBay.
Paznen 2. Xumunuyeckue peakunu
Tema 2.1. Tunsel | Cogep:kaHue yueOHOT0 MaTepuasia
XUMHYeCcKHX peakuui | Knaccudukanus v TUMBI XUMHYECKUX PEAKIUN C yd4acTHEM HEOPTraHMYeCKHX BEIECTB. 2 1

KonuuectBeHHbie oTHOLIEHUS B XUMUU. OCHOBHbBIE KOJMYECTBEHHBIE 3aKOHBI B XUMHUH U
pacudCTbl 1O YpPAaBHCHHUAM XHUMHYCCKUX peaKHHﬁ. Monp kak €ANHHIIa KOJHUYECTBA
BelecTBa. MoJisspHast Macca. 3aKOHbI COXPaHEHHUsI MacChl M YHEPTUU. 3aKOH ABOrajipo.

Modsipublii 00beM ra3oB. OTHOCHTENNbHAS IJIOTHOCTh Ta30B.
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Peakuuy KoMIUIEKCOOOpa30BaHMsI ¢ y4yacTHEM HEOPraHMYECKHX BEIIECTB (HA MpuUMepe
I'MJIPOKCOKOMIUIEKCOB IIMHKA U aJIFOMUHMUSL).

Tema 2.2,
DJIeKTPOJTUTHYECKAS
AUCCOLUALNS "

MOHHBIIA 00MeEH

Cojep:kanne y4e0HOro0 MaTepuaia

Teopust snmekTpoauTHUECKON aucconmanuu. Peakuuu noHHoro obmena. CocTaBieHue
peakuuii MOHHOro OOMEHa IMYTEM COCTAaBJIEHHS HMX IOJHBIX M COKpPALEHHBIX MOHHBIX
ypaBHeHud. ['miaponu3 conell. 3HaueHHe TUApONIHM3a B OMOJOTHYECKHMX OOMEHHBIX
npoueccax. IlpuMeHnenue rugponnsa B NPOMBIILIEHHOCTH.

JlabopaTopHble 3aHATHS

JlaGopaTopHas pabota «Peakiuu ruposnnsay.

Paznen 3. CTpoeHne U CBOIICTBA HEOPTaHMYECKHX BelleCTB

Tema 3.1.
Kaaccnpuxanus,
HOMEHKJIaTypa "
CTpPOeHue
HEOpraHu4ecKux
BelllecTB. duszuko-
XHMHYEeCKHEe CBOMCTBa
HEOPraHu4eCcKuX
BelleCTB

Copep:xaHue y4e0HOIr0 MaTepuaJia

IIpenmer HeopraHumyecko XuUMUH. B3auMOCBS3b  HEOPraHMYECKUX  BEILECTB.
Knaccudukanus Heoprannueckux BemiecTs. [IpocTeie u cnoknble BemiecTBa. OCHOBHBIC
KJIACChl CJIOXHBIX BEIIECTB (OKCUABI, THAPOKCUIBI, KUCIOTHI, conu). HomeHkinatypa u
Ha3BaHHE HEOPTaHMYECKHUX BEIIECTB HCXOAS M3 HUX XUMHUYECKOH (OpMyNbl WIH
COCTaBJICHUE XUMHUUECKOH (POPMYIIBI HCXO/s M3 Ha3BaHUs BEILECTBA 110 MEKIYHAPOIHOM
WM TPUBUAJIBHOW HOMEHKJIAType.

MexmonexynsapHbele B3aumozeiicTBus. Kpucrammoruaparel. ArperatHble  COCTOSHUS
BenlectBa. Kpucrammueckue u amopdHbie BelecTBa. TUIBI KPUCTATUIMYECKUX PEIIeTOK
(aToMHasi, MOJIEKYJISIpHAs, HOHHAS, METAJINUECKas). 3aBUCUMOCTh (PU3MYECKHX CBOMCTB
BElIeCTBa OT TUIAa KPUCTAIIMUECKOH peteTku. [IpuunHbl MHOr00Opasus BELIECTB.
CoBpeMeHHbIE TIPECTABICHUS O CTPOCHUU TBEP/BIX, )KUIKUX U ra3000pa3HBIX BEIIECTB.
Kuakue KpucTasibl.

Mertamipl. OOmue ¢Qu3nueckue W XUMUYeCKHe cBoiictBa MmetamwioB. CrocoOsbl
MOJIy4eHHUsl. 3HAYCHHE METaVIOB M HEMETAUIOB B MPHUPOJE U KU3HEACATEIBbHOCTH
YyenoBeka M OpraHm3MoB. Koppos3ust MeTaisioB: BHIBI KOPPO3UH, CIIOCOOBI 3aIUTHI
MeTayuioB OT Koppo3uu. Hemeramnel. OO0mme ¢(u3ndeckue M XWMHUYECKHE CBOWCTBA
HemeTaioB. Tumuunele cBoiictBa MeTtayuioB IY- Y1 I rpymn. Knaccudukanus u
HOMEHKJIaTypa COeIUHEHHI HeMeTaoB. KpyroBopoThl OHOT€HHBIX 3JIEMEHTOB B
npuposie. XUMHUYECKHME CBOMCTBA OCHOBHBIX KJIAaCCOB HEOPraHMYECKHX BEILECTB
(OKCHIOB, THAPOKCHIOB, KHCIIOT, COJICH | JIp.). 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB
IIPOCTBIX BEIIECTB, BOJOPOAHBIX COETMHEHUHN, BBICHIMX OKCHIOB U THIPOKCH/IOB

JlaGopaTopHble 3aHATHS

JlabopaTtopHas pabota «CBoOiCTBa METAIJIOB U HEMETAIIIOB)»
VccnenoBanue GU3NYECKUX M XMMUYECKHX CBOMCTB METAJUIOB M HEeMeTa/LoB. Perenue
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SKCIICPUMCHTAJILHBIX 3aJia4d II0 CBOMCTBAM XHMMMYECKHM CBOMCTBAM META/UIOB H
HEMCTAJIJIOB, IO PACIIO3HABAHUIO W ITOJTYYCHUIO COG,I[I/IHGHI/Iﬁ MCTAJIJIOB 1 HEMCETAJIJIOB

Pasnea 4 CTpoeHnue ¥ CBOMCTBA OPraHU4eCKHX BellecTB

Tema 4.1.
Knaccupuxauus,
CTpOeHHue "
HOMEHKJIaTypa
OpPraHuYecKux
BellleCTB. CaBoiicTBa
OpPraHuYecKux
coeMHeHU i

Copep:xxaHue y4e0HOIr0 MaTepuaJa

IIpenmer opranuyeckoil xXuMHuH. B3anMOCBA3b HEOPraHMYECKHMX W OPraHUYECKUX
BELIECTB. XUMHUYECKOE CTPOCHHE KAK IMOPSAOK COEAUHEHUS aTOMOB B MOJIEKYJIE
COTJIaCHO WX BaJICHTHOCTU. OCHOBHBIC IMOJOKEHUS TEOPUU XUMHUYECKOTO CTPOCHHS
oprannyeckux coeauHenuid A.M. bytnepoBa. VYriepoaHslii CKeIeT OpPraHUYECKOM
MOJIEKYJIbl. MOJIEKYJISIpHBIE U CTPYKTYpHBIE (pa3BEPHYTHIE, COKPAIIEHHBIE) XUMUUECKHE
dbopMynbl. 3aBUCUMOCTH CBOMCTB BEIIECTB OT XHUMHYECKOTO CTPOCHHUS MOJEKYIL.
Nzomepusi u u3oMmepbl  (CTPYKTypHas, reomeTpuueckas (IHC-TpaHC-U30MEpus).
KpatHocts xumuyeckoit cBszu. Ilonstue o ¢dynkunoHansHoil rpynme. [IpuHIMIBL
KJIACCU(UKAIIUU OPraHWYECKUX COSAMHCHHWN. MexXIyHapoaHas HOMCHKJIATypa U
MPUHIUIIBI HOMEHKJIATypbl OPraHUYECKUX COeAMHEHUN. PU3NKO-XUMHUYECKHE CBOWCTBA
OpPTaHMYECKUX COCIMHEHUN OTHEIBHBIX KIACCOB (0COOCHHOCTH KiaccH(DHUKAIMK U
HOMEHKJIaTypbl BHYTPU KJacca; TOMOJIOTUYECKUH psia U obmas dopmylna; H30Mepus;
(bu3nYecKre CBOMCTBA; XMMHUECKHE CBOMCTBA; CIIOCOOBI MTOJTYICHHUS)

IIpakTH4yecKkue 3aHATHS

KontponbHas pabora. Pemenue npakTHKO-OpHEHTUPOBAHHBIX 3aJJaHUM IO COCTaBICHUIO
XUMHUYECKHUX PEAKLIUN.

Pazgen 5. KuHeTHyeckue M TepMOAUHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUS XUMHYECKHMX Ppeaxuuii

OcHoBHOe coaepkaHue

Tema 5.1.
Kuneruueckue
3aKOHOMEPHOCTH
NPOTeKAHUS
XHUMHYECKHX peaKkuui

Copep:xxaHue y4e0HOIr0 MaTepuaJa

Xumnueckue peakiun. Knaccupukanuss XMMHUYECKUX peakiuii: mo (a3oBoMy COCTaBy
(roMOTeHHbIE M TeTepOTeHHBIE), MO UCIOJIb30BAHUIO KaTanu3aTopa (KaTaJuTHYecKue U
HekaTanuTudeckrne). CKOpPOCTh pPEaklnu, €€ 3aBUCUMOCTh OT Pa3IMUYHBIX (DaKTOPOB:
NPUPOABl  pEarupyrollUX  BELIECTB, KOHLEHTPAUMW  PEarupyrolmux  BEIIECTB,
temmeparypsl (npaBmwio Baut-I'odda), Tuiomany peakiimoOHHON MOBEPXHOCTH, HATUYUS
Karanuszaropa. Poibp Kataium3aTOpoB B NPUPOAE M MPOMBIILIEHHOM NIPOU3BOJCTBE.
OHeprus akTuUBalUUU. AKTHUBUPOBaHHBIM Komiulekc. Karamusatopsl u karamu3. Poib
KAaTaJIN3aTOPOB B MPUPOJE M MPOMBIILIEHHOM IIPOU3BOJCTBE.

Tema 5.2. | Conep:xxaHue y4eOHOTro MaTepHuaJia

Tepmonmnamuyeckne | Knaccudukanus XUMHYECKMX peakiuii: Mo TerioBoMy 3¢ ¢ekTy (9K30TepMUYECKHUE,
3aKOHOMEPHOCTH SHAOTEPMHUUYECKHUE), 10 00paTUMOCTH (0OpaTHUMbIe U HeoOpaTuMeble). TemnoBsie 3 (HeKTs
NPOTEeKAHUS XUMHUYECKHX peakuuil. TepMoxumuueckue ypaBHeHHs. OOpaTUMOCTb  peakIMi.
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XHMHUYECKHX peaKIuil.
PaBHoBecue
XHUMHYECKHX peaKuui

XVUMHUYECKOE pPAaBHOBECME U €ro CMEIICHHWE MOJ ACHCTBHEM pa3luYHbIX (HaKTOPOB
(KOHLIEHTpalMsl pPeareHTOB WM MPOAYKTOB peaKlMH, JaBJCHHE, TeMIlepaTrypa) st
CO3JIaHMsI ONTUMAJIbHBIX YCJIOBUH MPOTEKAaHUS XUMHUYECKuX mporeccoB. [lonsrue o6
SHTAJIBNUU W SHTporuu. DHeprus ['mb6ca. 3akon ['ecca m cienctBus u3 Hero. Poib
CMCHICHUSA PABHOBCCHUS B TCXHOJIOT'MYCCKUX TTPOIECCAX

Pa3zgea 6. /{ucnepcHbie CHCTEMBbI

Tema 6.1. lucnepcHsbie

Conep:xxaHue y4eOHOro MaTepuaJia

cucTeMbl U (PaAKTOPBHI
HUX YCTOHYUBOCTH

Hucnepcusie cuctembl. Komnonnnsie cuctemsl. VicTHHHBIE pacTBOpHI. PacTBopeHune Kak
¢usuko-xumMudeckuii  mporecc. PactBopsl. CrocoObl NPHUTOTOBJIECHUS PACTBOPOB.
PactBopumocTs. MaccoBasi 10551 pacTBOPEHHOTO BemlecTBa. lIpefenbHO IOMyCTUMBIE
KOHIEHTPAllUd W HX HCIIOJIb30BAHWE B OLIEHKE HKOJIOIMYECKON Oe30MacHOCTH.
Knaccudukanust aucrnepcHbIX cucTeM mo coctaBy. CTpoeHue u GpakTopbl YCTOWYHUBOCTH
JUCIEPCHBIX cucTeM. Pacro3HaBaHuE MCTUHHBIX PACTBOPOB, KOJUIOMIHBIX PACTBOPOB U
rpyooaucnepcHsix cucteM. CTpoeHue Muiesuibl. PaccenBanue cBeTa MpH MPOXOXKICHUH
CBETOBOTO ITy4YKa Yepe3 ONTHYECKH HeOTHOPOIHYI0 cpeny (3dhdekra Tunmans)

IIpakTH4yecKkue 3aHATHS

Pemenne 3amau Ha MPHUTOTOBJICHHE PACTBOPOB. PelieHne MpakTHKO-OPUEHTUPOBAHHBIX
pacueTHBIX 3a/JlaHUN Ha JUCIEPCHBIE CHCTEMBI, HUCIHOIb3yeMble B OBITOBOH U
MIPOU3BOACTBEHHOMN NIEATEILHOCTH YEJIOBEKA, C MO3HMITUN KOJIOTHUYECKOW O€30MacHOCTH
MIOCJICJICTBMI M TPAMOTHBIX pelIeHU TPO0JIeM, CBA3aHHBIX C XUMHEH

Tema 6.2.

Copep:xaHue y4e0HOIro0 MaTepuaJa

HccaenoBanue cBOiCTB

JlabopaTopHble 3aHATHS

AUCIIEPCHBIX  CHCTEM
st 110
HIeHTU(PUKAIUT

JlaGopatopHass pabota «lIpuroroBnenue pacTtBopoB». IlpuroToBiaeHue pacTBOpOB
3alaHHOM (MOJISIPHOM) KOHLIEHTpalMU (C MPaKTUKO-OPUEHTUPOBAHHBIMU BOIPOCAMM),
olpelieieHue Cpelbl BOAHBIX pacTBOpoB. JlabGoparopHast paborta «MccnenoBanue
JUCIEPCHBIX CcHUCTeM». lIpuroroBieHne M HM3ydye€HUE CBOMCTB JUCIEPCHBIX CHCTEM
pasHbIX BHJOB: CYCIEH3UH, 3MYJbCHH, KOJUIOMJHOrO pacTBopa. CpaBHEHHE CBOMCTB
VCTHUHHBIX U KOJUIOMJIHBIX PACTBOPOB, BbISIBJICHHE OCHOBHBIX PA3JIMYUI MEKIY HUMHU.

Pa3zgen 7. KayecTBeHHBIE

peaknu 00HApPYKeHHUs HEOPraHNYeCKUX H OPraHUu4YeCcKUX BelllecTB

Tema 7.1.

Conep:xxaHue y4eOHOro MaTepuaJia

OoOHnapy:xeHue
HEOPraHUuYecKuX
KATHOHOB U AHHOHOB

KauyecTBeHHbIE XUMHUYECKUE PEAKLINHU, XapaKTepHbIE Uil OOHAPYKEHUS HEOPraHUYECKHX
BellecTB (KaTMOHOB M aHMOHOB). CocTaBieHHE YypaBHEHUH peakiuil OoOHapyXeHHs
KaTHoHOB [—VI rpynm 1 aHHOHOB, B T.4. B MOJIEKYJIAPHON M HOHHOM (hopMmax.

Peakuuu oOHapykeHHs HEOpraHMYECKHX BELIECTB B PEaIbHBIX 00BEKTaxX OKpY Karolen
CpEJBbL.
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JlabopaTopHbIe 3aHATHS

JlaGopaTopHas paboTa « AHaTUTHYECKHE PEaKIui KaTHOHOB [—VI rpymmy. 2
[IpoBeneHne KaueCTBEHHBIX PEAKIMUA, HCIOJIB3YEMBIX Ui OOHApyKEHUS KaTHOHOB I
rpymsl (Kanus, HaTpus, Maraus, aMMoHus), 11 rpynmer Ha mpumepe Oapwus, 11 rpynmsr -
cBuHIA, IV rpynnsl - amomunus, V rpynnsl - xene3a (II u IIT), VI rpynmnsl - Hukesns.
Onucanue HaOJIOJaeMbIX SIBJICHUH M COCTABICHUE XUMHUECKUX PEAaKIU.

Tema 7.2. | Conep:xanue y4eOHOro MaTepuajia

Oo0Hnapy:xeHue KauecTBeHHBIE XMMHUYECKHE pEAKLUU, XapaKTepHbIe i1 OOHAPYXKEHHs OTAEIbHBIX 2

OpPraHn4yecKux KJIACCOB OPraHWYECKHX COCIMHEHHUI: ()EHOJIOB, aJbJIEruJ0B, Kpaxmaja, YKCYCHOM

BeIIECTB  OTAECJBHBIX | KUCIOTHI, aMUHOKHUCIOT U Jip. JleHaTypaiusi OelIKoB MpH HArpEeBAaHUU, [[BETHBIC PEaKIIUU

KJIACCOB ¢ | 6enkoB. CocTaBiieHHE KaUECTBEHHBIX peakuii 0OHapyKEHHsI OpPraHUYECKUX COEITMHEHUI

HCII0JIb30BaHHEM OTJI€JIbHBIX KJIACCOB.

Ka4eCTBEHHBIX JlaGopaTopHble 3aHATHS

peaxuui JlaGopatopHast paboTta «KauecTBeHHbIe peaKLMU Ha OTAEIbHBIE KJIACCHI OPraHUYECKHX 2
BeulecTBy. [IpoBeneHNEe KadyeCTBEHHBIX pEeaKLUUH, HCHOJb3YEMBIX IJii OOHApY>KEHUs
OpPraHMYECKHUX BEIIECTB pa3jIM4YHBIX KJIACCOB: (DEHONIOB, aibJEruJoB, Kpaxmaia,
YKCYCHOM KHCIJIOTBI, aMUHOKHUCIIOT, OenkoB U Ap. Onucanne HaOMI0AaeMbIX SBJICHUM U
COCTaBJICHUE XUMHUYECKUX PEAKLUN H/UITH CXEM.

Pa3znea 8. Xumusi B ObITY U IPOM3BOJACTBEHHO AeSITEJIbHOCTH YeJI0BEKA

Tema 8.1. Xumus B | Conep:xkaHue y4eOHOro MaTepuajia

ObITYy ¥ | DKxonmornyeckass  0€30MacHOCTh  MOCIEACTBHI  OBITOBOM UM MPOU3BOJICTBEHHOM 2

NPOU3BOACTBEHHOM JIeSITeTIbHOCTH YEJIOBEKA, CBsI3aHHAs C IepepadOTKOM BEIIECTB.

AeATEeJIbHOCTH IIpakTH4YecKkHe 3aHATHSA

YeI0BEeKa KonTponbHas pabora. Penenue npakTuko-OpueHTHPOBAHHBIX 3aJJaHUM IO COCTaBICHUIO 2
XUMHYECKHUX PEaKIHM.

KoHncyabranuu 4

Bcero 44

J1s XapaKTepUCTHKHU YPOBHSI OCBOCHHSI YI€OHOTO MaTepHalia UCTIOIb3YIOTCS CIISAYIOINE 0003HAUYCHUS:
1. — 03HAKOMHUTEIBHBIN (Y3HaBaHHUE U3YUECHHBIX 00BEKTOB, CBOMCTB);,

2. — penpoayKTUBHBIN (BBITOTHEHUE ICATEIILHOCTH 110 00pasily, HHCTPYKINHU, METOJUUYECKUM PEKOMEHANUAM WU O PYKOBOJICTBOM

MPETNo1aBaTesis);

3. - HpOI[yKTHBHBIﬁ (HJIaHI/IPOBaHI/Ie H CaMOCTOATCIIbHOC BBIIIOJIHCHHUEC ACATCIbHOCTH, PCUICHUC HpOGJIeMHBIX, CUTYallMOHHBIX 332[21‘1)
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3. YCJIOBUSA PEAIN3ALIMU TPOI'PAMMBI INCHUTIJIMHBI

3.1. TpeOoBanuss K MHHUMAJIBHOMY  MAaTepPUAJILHO-TEXHUYECKOMY
o0ecre4YeHHu o

Ayn.1206 KaOunet xumuun

VYuebnas mebens Ha 30 mocaoyHbIX MeCT, pabouee MeCTO MpernoiaBaTes, 10cKa
MeJIoBas TPEXCEKIMOHHAs-11T., mKad KHWKHBIA OIIT., TOJIKA HAaBECHas SIIT.,
CTCHJ HMH(POPMAIMOHHBIN- | T, ,[JITaKaTHAIA-21IT., MEPUOJUYECKAsT  CHCTEMa
XUMHUYECKUX DJIEMEHTOB, Ta0JIMIla PAaCTBOPUMOCTH, pa3lIaTOUYHBIA Marepuan C
KOHCIIEKTaMH JCKIUH, TabnuIamMH, WLTIOCTPALIUSMH, dbopmynamu,
WHCTPYKIIMOHHBIE KapThl MPAKTUYECKUX U JIaOOPATOPHBIX 3aHATUN, MaTepUaIIbI
TEKYIIEro KOHTPOJS, METOJUYECKHE PEKOMEHJAIMM [0 PEeIIeHUI0 3ajad.
Kommerotep mpemomaBatenss  Pentium  E5300; Ilpoektop SANYO ¢
MIPOCKITMOHHBIM dKpaHoM Media;

Ayn.1204 JIaGopaTtopusi XUMUHA

OOopynoBaHHEe U MaTE€pUANBL IUCTUILIATOP, J1a0OpPaTOPHbIE MOMKU JJii MBIThS
MOCY/Ibl, AHAJUTUYECKUE BEChl, TEXHOXMMHUYECKHE BECHI, CYIIMUJbHBIN MIKaQ,
MydenbHas Meyb, IUIMTKA DSJIEKTPUYECKUEe, BOJSHbIE OaHW, pePpakTOMETpHI,
CHEKTPOPOTOMETPHI, dboTodrneKTpoKOIOpUMETP,  pH-METphl,  3IEKTPOJbI
KOMOMHHMPOBAHHbIE, BUCKO3UMETPBI, TEPMOMETPBI, JEHCUMETpPbI, IITATUBBI
ByH3eHa ¢ 3axumamu, IITaTUBBI I MMUIIETOK MEPHBIX, MITATUBbI JJIs1 IPOOUPOK,
npoOHpKOepKaTeNH, TUIAHIIETKN JUIsl KalelbHOr0 aHajin3a, IpOOKU PEe3UHOBBIE,
IUIACTUKOBBIE, METAJUINYECKUE CETKHU, MPUOOPHI sl OJIYUYEHHS Ta30B, (PUIBTPHI,
WHJUKAaTOpHas OyMara, pe3sMHOBBIC TPYIIH, IIMATENH, JOXKEIKH (HaphopoBbIe s
COKUTaHHsSI BEIIECTB, MHUKPOCKOIIbI, CTEKJa IOKPOBHBIC, TPYOKH CTEKJISIHHBIC,
PE3WHOBBIC IUIAHTH, MaKeT XpoMorpadpuueckor kojoHku. CTon nabopaTopHbIe-
12mT., BeITSKKA 2T., TyMOa 20mT., mKad 1isd J0OKyMEHTaUud U 000py10BaHUS
SwrT., 10cKa MeIoBasi TPEXCEKIMOHHAs- 1 IIT.

3.2. UudopmannonHoe odecrieueHre 00ydeHust
Ilepeyenr pexoMeHayeMbIX Y4eOHbIX wu3aaHuii, HHTepHeT-pecypcosB,
JAOIOJHHUTEJbHOM JIUTePaTyphbl

KnurootecneueHHocTn
bubaunorpaguueckoe onncanue u3IaHNs OcHoBHasn/ KoI-B0.5K3
(aBTOp, 3ar/1aBHE, BU/I, MECTO H 'O/l U3IAHUS, | JONOJHUTEIbHASA T DekTpoHHbIE
KoJIL.CTp.) JuTeparypa B Ouou. pecypcel
CIIoIY
["a6puensy, O. C. OCH https://
Xumus : 10-i1 kiacc (0a30BbIi ypOBEHB) : Znanium.ru/
yaeonuk / O. C. I'abpuensn, U. I'. OcTtpoymos, catalog/
C. A. CiiagkoB. — 6-¢ u3., ctep. — MocCKkBa : product/
[IpocBenienue, 2024. — 129 c. : un 2157258
["abpuens, O. C. OCH https://
Xumust. 11-# kmace (6a30BbIi YPOBEHB) : Zznanium.ru/
yeOHuK / O. C. I'abpuensn, U. I'. OctpoymoB, catalog/



https://znanium.ru/catalog/product/2157262
https://znanium.ru/catalog/product/2157262
https://znanium.ru/catalog/product/2157258
https://znanium.ru/catalog/product/2157258
https://znanium.ru/catalog/product/2157258

C. A. CnagxoB. — 6-¢ u3., ctep. — MocCKkBa : product/
[Tpocsenienue, 2024. — 128 c. : wi. 2157262
["munaka, H. JI. OCH https://
Oo0mag xumus / I'nuaka H. JI. — Mocksa : book.ru/book/
KnoPyc, 2024. — 749 c. 951751
Hukonbckuii, A. B. Mot https:/
Xumust : yaeOHuK U npaktukym st CI1O / urait.ru/
Hukonsckuit A. b., CyBopos A. B. - bcode/562271
2-e u3n., iep. u nom. - Mocksa : FOpaiir, 2025. -

507 c.

Batires, O. C. ITOIT https://
Xumus. JlabopaTopHbIii IPAaKTUKYM U COOPHUK urait.ru/
Banay : yueonoe nmocooue aist CIIO / 3aiines O. bcode/562277
C. - Mockaa : FOpaiit, 2025. - 202 c.

MaprteiHosa, T. B. o1 https://
Xumus : yueOHuK u npaktukym ais CI1O / urait.ru/
MaprteiHosa T. B., Apramonosa U. B., ['ogyHoB bcode/560792
E. b. ; mox pea. MapteinoBoii T. B. - 2-e u3n.,

ucrp. u gon. - Mocksa : FOpaiit, 2025. - 368 c.

UleGenes, 10. A. o1 https://
Xumust : yaeonuk st CI1O / Jlebenes 1O. A., urait.ru/
Danees . H., ['ony6eB A. M., lllanosan B. H. ; bcode/537876
mox oomr. pea. @aneesa I'. H. - 2-e uza., nep. u

mon. - Mockaa : FOpaiir, 2024. - 431 c.

JleOenes, 10. A. o https://
Xumust. 3ajauHuK : yaeOHOe mocodue s urait.ru/

CIIO / mon pen. @aneesa I'. H. - Mockaa : bcode/561902
Opaiit, 2025. - 238 c.

Oneiinnkos, H. H. o https://
Xumust. AITOPUTMBI PEIICHHS 33249 U TECTHI : urait.ru/
yuebHoe nocobue st CI1O / Oneitnukos H. H., bcode/562542
Mypassesa I'. 1. - 3-e uza., ucnp. u jom. -

Mockaa : FOpaiit, 2025. - 249 c.

4. KOHTPO.Ib Y OIIEHKA PE3YJBTATOB OCBOEHHUS YUEBHOM

JAUCHUITJINHBbI
Kontpoaibr ®W omeHka pe3yinbTaTOB OCBOGHUS Y4YCOHOW  AUCITUTUTHHBI
OCYIIECTBISIETCA MPENOAABATENIEM B MPOLECCE MNPOBEACHHUS IMPAKTUYECKUX
3aHSATAA U J1aOOpaTOpHBIX pabOT, TECTUPOBAHMS, a TAKXKE BBIIOJIHEHUS
00y4aroImMUMUCS UHIUBUAYAJIbHBIX 3a/IaHUH, UCCIICI0BaHUM.

Pe3yabTaThl 00yueHus @DopMbI U METOAbI KOHTPOJISI H
(ocBOEHHBbIE€ YMEHMSI, YCBOCHHbIE 3HAHUS) OLIEHKH Pe3yJIbTATOB 00y4eHU s
V-1. BbIABIATH XapakTepHblE MPU3HAKU U YeTHBI opoc
B3aUMOCBSI3b ~ W3YYEHHBIX  IOHATUH,  IPUMEHSATH (cobecenoBanue)
COOTBETCTBYIOIIUE MOHSTHS MPU ONUCAHUU CTPOCHHUS U [IpakTUKO-OpUEHTUPOBAHHBIC
CBOMCTB HEOPIAaHUYECKUX U OPraHUYECKUX BELIECTB U UX 3a/laHus
MIPEBPAIICHUH; BBISBIATh B3aUMOCBS3b XHMHYECKHX KontposbHas pabdota (1 cem.)
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https://urait.ru/bcode/562542
https://urait.ru/bcode/562542
https://urait.ru/bcode/562542
https://urait.ru/bcode/561902
https://urait.ru/bcode/561902
https://urait.ru/bcode/561902
https://urait.ru/bcode/537876
https://urait.ru/bcode/537876
https://urait.ru/bcode/537876
https://urait.ru/bcode/560792
https://urait.ru/bcode/560792
https://urait.ru/bcode/560792
https://urait.ru/bcode/562277
https://urait.ru/bcode/562277
https://urait.ru/bcode/562277
https://urait.ru/bcode/562271
https://urait.ru/bcode/562271
https://urait.ru/bcode/562271
https://book.ru/book/951751
https://book.ru/book/951751
https://book.ru/book/951751
http://opac.unecon.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=828&TERM=%D0%93%D0%BB%D0%B8%D0%BD%D0%BA%D0%B0%20%D0%9D.%D0%9B.%5B1,1004,4,101%5D&LANG=rus
https://znanium.ru/catalog/product/2157262
https://znanium.ru/catalog/product/2157262

3HAaHUM C MOHIATUSIMH U NpEACTABJICHUAMU APYTUX
CCTCCTBCHHOHAYYHBIX ITPECAMETOB

V-2. HUcnonb30BaTh HAMMECHOBAHUS XUMHYCCKUX
COCIMHCHUIN MEXIYHAPOIHOTO COK3a TEOPETHYECKOW U
NPUKIATHONW XMMHUU W TPUBHAIBHBIC  Ha3BaHUs
BOKHEUININX BEIIECTB (ITWUJICH, alleTUJICH, TJIMIICPHH,
deHon, dopManpaerua, YKCyCHas KHUCIIOTA, TJIHIINH,
yrapHbli Tra3, YrJAEKHUCIbIM Ta3, aMMHakK, TalleHas
W3BECTh, HETAIICHAS M3BECTh, IUTHEBAS COMA U JIPYTHUX),
COCTaBJIATH (DOPMYJIBI HEOPTAHUYECKUX U OPTaHUYECKUX
BCIIECTB, YPAaBHEHUS XHUMHUYECKUX DPEAKIHA, OOBSICHATH
WX CMBICI; TOATBEPKIATh XapaKTEPHbIE XHUMHYECCKHE

YeTHBIM opoc
(cobecemoBanue)
[IpakTHKO-OpUEHTUPOBAHHBIE
3ajaHus
KonTponbHas padora (1 cem.)

CBONCTBA BEIIECTB COOTBETCTBYIOIIUMU
SKCIIEPUMEHTAMHM U 3aMHMCSIMU YPAaBHEHHH XUMHUYECKHUX
peakiui
V-3. YcTaHaBIMBAaTH MPUHAJJIC)KHOCTh YcTHBIN onpoc

M3YYEHHBIX HEOPTAaHUYECKUX U OPraHUYECKUX BEILECTB K
ONpECICHHbIM KJlacCaM W TpYNIaM COEJUHECHMH,
XapaKTEPU30BaTh UX COCTAB U BAJKHEUIIINE CBOMCTBA

(cobecenoBanue)
[TpakTHKO-OpUEHTHPOBAHHBIC
3aIaHus
KontposbpHas padota (1 cem.)

V-4. Onpenenstb BHIBI XUMHUYECKHX CBS3EH
(koBalleHTHasl, WOHHAs, METAJIMYecKas, BOJOPOIHAs),
THUIIBI KPUCTAJUTMYECKUX peIeToK BELIECTB;
KIIACCU(PUIIMPOBATH XUMUYECKUE PEAKIIUU

YeTHBIM o1poc
(cobecemoBanue)
[TpakTHKO-OpHEHTUPOBAHHBIE
3a/1aHus
Kontposbnas padora (1 cem.)

V-5. IlpoBoauTh pacuersl 10 XUMUYECKUM
dbopMynaM © ypaBHEHUSIM XHMHYECKHUX PEaKIUd C
HCIIOJIb30BAaHUEM buznyeckux BEJIMYUH,
XapaKTePU3YIOIIMX  BEIIECTBA €  KOJMYECTBEHHOM
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbIE YCIOBHS) Ta30B,
KOJIMYECTBA  BEIIECTBA, HCIIOJIH30BAaTh  CHCTEMHBIC
XUMHUYECKUE 3HaHUA Uil [OPUHATHS PELICHUM B
KOHKPETHBIX JKM3HCHHBIX CHUTYyallUsX, CBSI3aHHBIX C
BENIECTBAMU U UX PUMEHEHUEM

YeTHBI o1poc
(cobecenoBanue)
[TpakTHKO-OpUEHTHPOBAHHBIE
3aIaHHsI
Konrponsnas pabora (1 cem.)

V-6. IlnaHupoBaTh W BBINOJIHATE XWMHUYECKUI
DKCIIEPUMEHT (Kaue€CTBEHHBIE DPEAKIMM HA KaTHOHBI U
aHUOHBI, (YHKIUOHAJIbHBIE TPYMIbl OPraHUYECKHUX
COCJMHEHUI JeHaTypanus OelKOB MpHU HarpeBaHUHU,
[[BETHBIE peaKIMU OEJIKOB; MPOBOJUThH PEAKIIMU HOHHOTO
oOMeHa, OompeAessTh Cpely BOJIHBIX PacTBOPOB, pPelIaTh
SKCIIEpUMEHTAJbHbIE  3a/Jaddl  Ha  paclo3HaBaHUE
HEOPraHMYECKUX M  OpraHMYeCKHX  BEIIECTB) B
COOTBETCTBUU C MPaBUJIAMU TEXHUKH 0€30MacHOCTH MpHU

oOpamieHMH C  BelecTBaMH M JaOOpaTOPHBIM
000py10BaHUEM; MIPEACTABIIATH pe3yabTaThI
XMMHUYECKOTO  JKCIIEpUMEHTa B ¢GopMe  3aIlucH
yYpaBHEHUH COOTBETCTBYIOIINAX peakuin 51

(bopMyJ'II/IpOBaTL BbIBOAbI HA OCHOBEC 3THUX PE3YyJIbTATOB

JlaGopaTtopHnbie paboTHI,
MpaKTHdeckast padbot

V-7. AHanM3UpOBaTh XUMUUYECKYIO HHPOPMAIIHIO,
[I0JIy4aeMYI0 U3 Pa3HbIX UCTOUYHUKOB (CPEJICTB MAaCCOBOU
uHpopmaruu, cetb UHTEpHET 1 IpyrHe)

BrinosiHeHne mpakTHUKO-
OpPUEHTUPOBAHHBIX 3aIAHUH.
JlaGopaTopHbie pabOTHI.
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V-8. CobnromaTte  mpaBuja  3KOJOTMYECKH
1IEeJIECOO0Pa3HOTO TOBEJEHUS B OBITY W TPYJAOBOU
JIEATETLHOCTH B LEJISIX COXPAHEHUSI CBOETO 370POBbS U
OKPYXaIOIIel NPUPOTHON CPEbl; YUUTHIBATH OMACHOCTh
BO3JICUCTBUS Ha JKHUBBIE OPraHU3MBI OMNPEEIECHHBIX
BELIECTB, IMOHMMAasl CMBICI TIOKa3aTesls MpeneabHON
JIOMYCTUMOM KOHIIEHTPAIIUU

YeTHBI o1poc
JlaGopaTopHbie paboTHI,
npakTuyeckas padot

V-9. Bnagerb OCHOBHBIMH METOJIaMH HAy4YHOTO
MO3HAHMUSI ~ BEIIECTB M XUMUYECKUX  SIBIICHUU
(mabmroieHue, HU3MEpPEHHE, AKCIICPUMEHT,
MOJICJIUPOBAHNUE); BJIAJIETh CUCTEMON 3HAHUN O METO/AaxX
HAYYHOTO TO3HAHUS SIBJICHHUM MPHUPOJBI, UCIOJIb3YEMbIX
B €CTECTBEHHBIX HAayKaX W YMEHHUSAMH MPUMEHSTh 3TH
3HaHHUA TpPU  AKCIEPUMEHTAIBHOM  HCCIEIOBAHUU
BEIIECTB M i1 OOBSCHEHUS XUMHUYECKUX SIBICHHH,
UMEIOUIMX  MECTO B MPUPOAEC  MPaKTUYECKOU
JIeATEILHOCTH Y€JIOBEKA U B MIOBCETHEBHOM JKU3HMU.

Pemenue npakTuko-
OPUEHTHUPOBAHHBIX
TEOPETUYECKUX U
AKCIIEPUMEHTAIIbHBIX 3aI1aHU I

3HATb:

3-1. Bnmagerr cucTeMOll XHUMHUYECKHX 3HAHHH,
KOTOpasi BKIJIIOYAET: OCHOBOIMOJATalolue MOHATUS
(XUMHUYECKUI JJIEeMEHT, aTOM, DJIEKTPOHHAas 000JI0YKa
aToMa, s-, p-, d-’JIeKTpOHHBIE OpPOUTANM AaTOMOB, HOH,
MOJIEKYJIa,  BaJE€HTHOCTb,  JJIEKTPOOTPHUIATEIHHOCTD,
CTETNEeHb OKHCIIECHUS, XUMUYECKas CBSA3b, MOJIb, MOJISIpHAS
Macca, MOJIIPHBIH  00BEM, YIJIEPOIAHBIM  CKEJIET,
GbyHKIIMOHAIBHAS TPYIINA, paguKal, U30MEpHsl, U30MEpHI,
TOMOJIOTUYECKUA  psANl, TOMOJIOTH,  YIJIEBOJOPOIbI,
KHCIIOPOJI- u a30TCcoepIKaIIIHe COeIMHEHMUS,
OMOJIOTUYECKH AaKTHUBHBIE BEIIECTBA (yTJEBOIBI, KHUPHI,
Oenmku), MOHOMEp, TMOJKUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE COEIWHEHHUS, KpPUCTAJUTMYECKas
pelieTka, TUMbl XMMHYECKUX peakluuil (OKUCITUTENbHO-
BOCCTAHOBUTEJIBHBIE, JK30- H  JIHAOTEPMHUYECKHUE,
peaKiMu HOHHOTO OOMEHa), pPacTBOp, SJIEKTPOJIHTHI,
HEIJIEKTPOJUTHI,  DJIEKTPOIUTHYECKAsT  JTUCCOIUAINS,
OKHUCJIUTEIh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOU
peaKIfy, XUMUYECKOE PABHOBECHUE), TEOPHUH U 3aKOHBI
(Teopust XUMHUECKOTO CTPOCHHSI OPTaHHYECKUX BEIEeCTB

A.M.bytneposa, Teopus AIEKTPOJIUTUYECKON
nuccoumanuu, [lepuonnueckuii 3akon J[.M.Menzneneesa,
3aKOH COXpaHEHUS Macchbl), 3aKOHOMEPHOCTH,

CUMBOJIMYECKHUH SI3BIK XUMUU.

VYcTHbIi onpoc.
XUMHUYECKUN TUKTAHT.
[IpakTuueckue padbOTHI.
JlabopatopHbie pabOTHI.
KonTponbnas padorta (1

ceM.)
HuddeperurpoBaHHbIi
3a4éT (2 cem.)

3-2. CdopMupoBaTh TPEACTABICHHUSI: O XUMHUYECKOU
COCTAaBIISIIOIIEH €CTeCTBEHHOHAYYHOH KapTUHBI MHPA,
PO XMMHH B TIO3HAaHWW SIBJICHUH TIPUPOIBI, B
(GOpMUPOBAHUN MBILIUICHUS W KYIbTypbl JTUYHOCTH, €€
(YHKIIMOHATBLHOM TPAaMOTHOCTH, HEOOXOAMUMOW ISt
pellleHrsT MPaKTHYEeCKHX 33aJa4y H  OKOJOTHYECKH
000CHOBAaHHOTO OTHOIICHHUSI K CBOEMY 3JI0POBBIO U
MPUPOJIHON CpeESIE.

Pemenne npaktuko-
OPHUEHTUPOBAHHBIX
TEOPETHUYECKUX U

SKCIICPUMCHTAJIbHBIX 3aJaHuM.

VYceTHBI o1poc
(cobecemoBanue)
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5. OCOBEHHOCTH OCBOEHUS TUCHUILIMHBI 1151
WHBAJIAIOB U JINI] C OTPAHUYEHHBIMHA BO3MOKHOCTSMHA
310POBbS

OOydeHne Ml C OrPaHUYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBBS TIpU
HEOOXOJMMOCTH  OCYIIECTBIISIETCSI Ha OCHOBE QJalTHPOBAHHON  paboueii
nporpaMMbl  C  HCIIOJIB30BAHMEM  CIICIUATBHBIX  METOAOB  OOYYCHHSI W
TUIAKTHYECKUX  MaTepHalioB, COCTaBJICHHBIX C  y4eTOM  OCOOEHHOCTEH
NMCUXO(PU3NYECKOTO PAa3BUTHUS, HHIAUBUAYATbHBIX BO3MOXXHOCTEH M COCTOSHHS
3JI0POBbs TAKUX O0ydaromuxcs (00yJaronierocs).

B memsix ocBoeHus y4deOHOW TpOrpaMMbl TUCHUILIAHBI WHBAIUAAMH U
JUIIAMU C OTPAaHUYCHHBIMUA BO3MOXKHOCTSIMU 3/10pOBbsi Koemk obecrieunBaet:

JUTSI MHBIUJIOB M JIUI] C OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 3JIOPOBbBSI I10
3pEHHUI0: Pa3MENICHUE B OCTYIHBIX IS OOYYArOIIMXCS, SBIISIOIIMXCS CICTIBIMH
WM CIIAa0OBUIANIMMHU, MECTaX M B QJIaNTHPOBAHHOH (oOpMe CIpaBOYHOM
uHQOpPMAIIMU O pACHCAHWKM YYeOHBIX 3aHATHH; TPUCYTCTBHE AaCCUCTCHTA,
OKa3bIBAIOIIIETO oOyuJaromemMycst HEOOXOIUMYO TIOMOIIIb; BBIITYCK
IbTEPHATUBHBIX (POPMATOB METOJWYCCKUX MaTepUaioB (KPYMHBIA IMPUPT WITH
aynurodaiml);

JUIS UHBAJIUJIOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI T10
CIIyXY: HaJ[JISKAIMMU 3ByKOBBIMH CPEJICTBAMH BOCIIPOHM3BEIeHNE HH(DOpMAITUY;

JUISI WHBIMJIOB W JIMIl C OTPAaHUYCHHBIMA BO3MOXHOCTSIMU 37I0POBBS,
UMEIOIUX  HApYIIEHUsS  OMOPHO-ABUTATEILHOTO  aliapara:  BO3MOXKHOCTh
OecTpenaTCTBEHHOTO JTOCTYIa 00yJaronuxcsi B y4eOHbIE TIOMEIICHUS, TyaJeTHBIC
KOMHATHI M IPyTHE TTIOMEIICHHMSI, a TAK)Ke MPEOBIBAHNE B YKa3aHHBIX IOMEIICHUSX.
O6pazoBanue 00y4aromMXCsl C OTPAaHUYEHHBIMUA BO3MOXHOCTSIMU 3]I0POBbSI MOXKET
OBITh OPraHW30BaHO KaK COBMECTHO C JPYTMMU OOYYarolMMHCS, TaK U B
OTJICTBHBIX TPYITIaX WX B OTACIBHBIX OpPTaHU3aIUsIX.
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