MunucrepcrBo odpazoBanusi Upkyrckoii 06/1acTi
I'ocynapcrBenHoe 0101KeTHOE PO ecCHOHAIbHOE 00pa30BaTe/IbHOE YUpeKIeHue
Hpkyrckoii ob61actu
«pKRyTCKMI TEXHUKYM TPAHCIIOPTA U CTPOUTEIHLCTBAY»

PABOYAS ITIPOTPAMMA YYEBHOM JJUCIUIIINHBI
O/. 10 Xumust
1o npodeccuu cperHero NpohecCuoOHaTLHOTO 00pa30BaHuUs
08.01.27 MacTtep 0011eCTPOUTEJIBLHBIX padoT

KBanudukanus: mactep o011eCTpOUTENBHBIX padbOT
®opma 00yYeHHUs1: OUHAS

HopmatusHblii cpok o0yuenusi: 1 rog 10 mecsues
Ha 0a3e OCHOBHOTO 00111ero 00pa3oBaHus

Upkytck, 2026 T.



Pabouas nporpamma yue6Hou auctumauasl OJ[.10 Xumus paszpaborana Ha OCHOBE:

- @denepalibHOTO TOCYAapCTBEHHOrO0 O0OPa30BATEIBLHOTO CTaHAApPTa CPEJHEro O0OIIero
obpazoBanus (nanee ®I'OC COO), yrBepKACHHOrO pruKa3oM MuHHCTEepcTBa 00pa3oBaHus U
Hayku P® ot 17 mas 2012 roga Ne 413 ¢ u3MEeHEHUSAMU U JOMOTHEHUSAMHU OT 29 nexadps 2014 1.,
31 nexabps 2015 r., 29 uronst 2017 ., 12.08.2022 r. IIpuxaz Ne732; 20.03.2024 r. IIpuxaz Nel76;
27.03.2025 r. IIpuxa3 Ne239

- @denepanbHOTO  rOCYNAapCTBEHHOTO  O0Opa3oBaTENbHOIO  CTaHJApTa  CPETHEro
npodeccuonaibHoro obpazoBanus (mamee PI'OC CIIO) mo mpodeccun 08.01.27 Macrtep
obmecrpoutenbHbix padoT, Ilpukaz Munnpocsemienunss Poccun ot 18.05.2022 N 342 «O6
YTBEPKACHUH (PeiepabHOTO TOCYJapCTBEHHOr0 00pa30BaTeIbHOIO CTaHAApTa CPEIHEro
npodeccnonansHOr0 0o0pazoBanus 1o mnpodeccun 08.01.27 Mactep 00MECTPOUTEIBLHBIX
pabor»(3apeructpupoBano B Muntocte Poccun 10.06.2022 N 68835), (c uzm. [Ipukasz Ned64 ot
03.07.2024 r.)

- OepepanbHOi 00pa3oBaTENbHON MPOrpaMMbI cpeiHero olmiero oopazoBanus (najiee —
®OII COO), yrepxkaennoii [lpukazom munuctepcTsa npocsemienus PO or 18.05.2023 r. Ne 370;

- ®epepanbHOi paboueit mporpammsl o yuyebnoi aucuuruinae O.10 Xumus;

- Paboueit nporpammsl Bociutanus I'BIIOY MO UTTpuC;

- YuebHoro mrana no npodeccun,

- ¢ yueroM [IpumepHoii mporpammsl 001eoOpa3oBaTenbHOM yueobnol aucuummuasl O/1.10
Xumus ans npodeccHoHanbHBIX 00pa3oBaTeNbHbIX opranu3anuii (PexomennoBannoit ®I'bOY
JAIIO  Hactutyt pasButHs npodeccuoHanbHoro obpazoBanusi» (PI'BOY  «MPIIO»),
yTBEpKACHHONHA 3aceqanuu CoBeTa Mo OIEHKE COACpKaHHUS U KauecTBa MPUMEPHBIX pabounx
porpaMM 00IIe00pa30BaTEIHLHOTO U COIMaNbHO-TyMaHuTapHOTo nukiioB CI1O, [Tporokon Ne 14
ot 30 Hos16ps 2022 1.).

Ansercs yactbio OIIOII o6pa3oBarenbHON OpraHU3aIIY.

Pa3paborunk:
WBanosa I'.H., npenogasarens xumuun

Paccmotpena u ogo6pena Ha 3acenanuu 1K
[Iporokon Ne 9

oT «18» mas 2026 r.

[Ipencenarens LK Hasbiaenko JILH.




COJAEP)KAHUE

MACIIOPT IPOI'PAMMBbI YYEBHOM U CHUILINHBI
CTPYKTYPA U COJAEP)KAHUE YUYESHOM U CIUILIAHBI

YCJIOBUSI PEAJIMBALMU NPOTPAMMBI
YYEBHON JUCHUILINHEI

KOHTPOJIb M OILEHKA PE3YJIBTATOB
OCBOEHUAYYEFHOUN JUCITATLIAHBI



1. MMACIIOPT TIPOT'PAMMBI YYEBHOM JTACIUILIAHBI

1.1. Mecto JIMCUMIUIMHBI B  CTPYKTYpe  OCHOBHOW  mnpodgeccHOHAIbHOM’
o0pa3oBaTeIbHON MPOrPaMMbl

ObmeobOpazoBarenbHas auctuminaa OJ1.10 Xumus usydaercs Ha 0a30BOM ypOBHE B
00111e00pa3oBaTEIbHOM IIUKJIE Y4eOHOTO TJIaHa OCHOBHOM MpodhecCHoHaIbHOM 00pa30BaTEIbHOM
poTrpaMMbl MMOATOTOBKHM crienuanuctoB cpennero 3seHa (OITOIT IIICC3) na 6a3e 0CHOBHOTO
obmero oopazoranus mmo npodeccun 08.01.27 Mactep 001IeCTPOUTENHHBIX PAOOT.

TpynoemkocTs muctuiumabl O/1.10 XuMus Ha 6a30BOM ypOBHE COCTABIISIET 78 4acoB, U3
KOTOPBIX 74 yaca — 6a30BbIi MOIYJIb (6 pa3nenoB) U 4 yaca — npuKiIaaHoN Moxynb (1 pasmen),
BKJTIOYAOIIUI MPAKTUKO-OPHEHTUPOBAHHOE CO/IEpP)KAaHHE CICIIMATbHOCTH.

[IpuknagHoii MoOAyJ b BKIIOYAeT OJAWH pazaen. Paszmen 7 «Xumuss B ObITY H
IIPOM3BOJICTBEHHOM JEATEIHHOCTH YEJIOBEKa» peau3yeTcss Ha MaTepHuaje KelcoB, CBI3aHHBIX C
9KOJIOTHYECKON Oe30MacHOCTbI0 M OIICHKOM MOCIEACTBHI OBITOBOMI M MPOU3BOJCTBEHHOU
nesitenbHOCTH [Tt ipodeccuu 08.01.27 MacTep 00IIecTpOUTENbHBIX PadoT.

1.2. I_Ie.]'II/I ! IVIAHUPYEMBIC PE3YJIbTATBI 0CBOCHUSA JTUCHHUIIINHBI

1.21. Ileau u 3272494 AUCHUIJIHHBI
dopMHUpOBaHUE Y CTYIEHTOB NPEACTABICHUS O XUMUYECKON COCTABIIAIOLIEH
€CTECTBEHHO- HAYYHON KapTHUHBI MUPA KaK OCHOBBI IPUHATHS PELIEHUN B )KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTyalUsX, OTBETCTBEHHOI'O IIOBEJICHUS B IIPUPOIHON cperie.
3agauu IMCUMIIIMHBL:

1) cdopmupoBaTh NOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHMS XUMHYECKUX TPOIIECCOB U
ABJICHUM B OKpYXKaKIIEH Ccpeae, LEeJOCTHOM HaydyHOM KapTUHBI MHpA, B3aUMOCBS3H U
B3alMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BHUTh YMEHHs COCTaBJIATH ()OPMYJIbI HECOPTAaHMYECKUX M OPTaHUYECKUX BEIECTB,
YPaBHEHMs] XMMHUYECKHX peakIHil, OOBSICHATP MX CMBICI, WHTEPHPETHUPOBATh pPE3YIbTAThI
XUMHYECKUXIKCIIEPUMEHTOB,

3) cdopmHpoBaTh HABBIKU MPOBEACHUS MPOCTEHIINX XUMUICCKHX IKCICPHUMECHTAIbHBIX
HCCJIEIOBaHUM C COOJII0IEHNEM ITpaBUII 0€3011aCHOT0 0OpaIleHHs C BEIIECTBAMHU U JIAOOPATOPHBIM
00opya0OBaHUEM;

4)  pa3BUTh YMEHHS UCIOJIH30BaTh HHPOPMAIMIO XMMUYECKOTO XapaKTepa U3 Pa3InuHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yYMEHHUS TMPOTHO3UPOBATH IMOCIEACTBUS CBOCH JIEATENBHOCTH U
XUMHUYECKHUX IPUPOJIHBIX, OBITOBBIX U IMTPOU3BOJICTBEHHBIX MPOLIECCOB;

6) chopMHpOBaTh TMOHHUMAaHUE 3HAYMMOCTU JIOCTH)KEHUH XHMUYECKON HayKu H
TEXHOJIOTHH JIJIsl pa3BUTHSI COLIMATIEHOM M IPOU3BOACTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3y/abTaThl 0CBOEHHUsI 001eo0pa3oBaTebHON TUCHUILIHHBI B co0TBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe

droc Ccoo
Kox n - IlnaHupyemble pe3yJbTAThl 0CBOEHUS JMCIHUIIHHbI

HanMMeHOBaHHe

(])opanyeMm} Oo6mmne! JducuMniuHapHbie’

KOMIIeTeHIIIii
OK 01. Beibupats |B yacTu TPpyA0BOT0 BOCIIMTAHUS: - BJIaJIETh CUCTEMOM XMMHUYECKHUX 3HAHUH, KOTOPAasi BKIIOYAET: OCHOBOIOJATAIOILNE MOHITHS
CIOCOOBI pelICHHs |- TOTOBHOCTh K TPYAY, OCO3HAHHE I[IEHHOCTH MAaCTepCTBA, | (XMMHYECKHI HIEMEHT, ATOM, JIEKTPOHHAst 000JI04YKa aToMa, S-, P-, d-3J1eKTpOHHBIE OpOUTaN
3a7a4 Tpynonrooue; aTOMOB, HWOH, MOJEKYJa, BaJCHTHOCTH, JIIEKTPOOTPHLIATSIHFHOCTh, CTCTICHb OKHCIICHHUS,
Mpo(eCCHOHANBHO |- TOTOBHOCTH K aKTHBHOM NESATEIHHOCTH TEXHOJIOTUICCKOH M | XUMHUYECKasi CBsI3b, MOIb, MOJISpHAs Macca, MOJSPHBIH OO0BEM, YIIICPOAHBIA CKeEJET,

ﬁﬂeﬂTeHBHOCTH COLIMAIIbHOM HaIlpaBJICHHOCTH, CIIOCOOHOCTH MHUOHUHUPOBATH,
MNPUMCHHUTCIIBHO K |[[INITAHUPOBATh n CaMOCTOATCIIBHO BEBIITIOJIHATH TaKyro
Ppa3IMYHbIM JICATCIIBHOCTD,

KOHTEKCTaM - WHTEpeC K paszIu4HbiM cdepaM npodeccHoHaTbHON
IMesITeIbHOCTH,
Ogiafenne YHHBEPCAJIBHBIMHA y4eOHBIMHU

MO3HABATENLHLIMH JeHCTBUSIMMU:

a) 0a30BbI€ JIOTHYECKHE IeHiCTBUS:

- CaMOCTOATENFHO (OPMYITHPOBATh W  aKTyaIH3HPOBATh
MpoOIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHABJIHBATH CYNICCTBEHHBIN MPU3HAK MM OCHOBAHU IS
CpaBHEHWUSI, KJIacCU(PUKAIIIH U 0000IICHIS;

- ONpENeIATh LETH ACATENbHOCTH, 3aJaBaTh MapaMeTphl U
KPUTEPHUU UX JTOCTHKCHUS;

- BBISIBIISITH ~ 3aKOHOMEPHOCTH WM MPOTHBOPEYHS B
[paccMaTpUBAEMBbIX SBICHUSX;

-  BHOCHUTh KOPPEKTHBBI B JEATCILHOCTb, OIICHUBATh
COOTBETCTBHE  pE3yJbTaTOB  IICJSAM, OICHUBATH  PHUCKHU
[MOCICACTBHUM ACATCIBHOCTH;

- pa3BUBaTh KPEATHBHOC MBIIUICHHE TPU  PEIICHUHN
PKU3HEHHBIX ITPOOIIeM

0) 0a30BbIE HCCJIEN0BATEIbCKHE AEHCTBUS:

BJIaJICTh HABBIKAMH Y4eOHO-UCCIIEIOBATEIbCKONH U MPOCKTHOM
IMesITeTbHOCTH, HABBIKAMHU Pa3pelIeHHs IIPo0IIeM;

- BBISIBIIATH MIPUYHHHO-CJICICTBCHHBIC CBSI3U i
AKTYyaJIM3MPOBATL 3a7ady, BBIIBUTATh T'MIIOTE3Y €€ PEIICHUS,
HAXOJIUTh apryMEHThI LISt JIOKa3aTeNnbCTBA CBOHX
YTBEpIKICHHIA, 3a/1aBaTh HAPAMETPBI M KPUTEPHH PEIICHUS,

(byHKIMOHANBHAS TPYIIIa, pajnuKall, H30MEPHs, U30MEPbl, TOMOJIOTHUECKUN PSII,TOMOJIOTH,
YTJIEBOJOPOABI, KHCIOPOA- M a30TCOACPIKAINE COCIWHEHHS, OMOJIOTHYECKH AKTHUBHBIC
BemlecTBa (YIJIeBOJBI, JKHPBI, OENKH), MOHOMEp, MOJHMMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIpDHbIE COCJUHEHHUS, KPUCTANIMYECKass pelleTKa, THMBl XUMHYECKHX
peaximii (OKUCIUTEIbHO-BOCCTAHOBUTEIBHbIE, 3K30-U SHAOTEPMUUECKUE, PEAKIIUH HOHHOTO
o0MEHa), pacTBOp, OJJIEKTPOIUTHI, HEIIEKTPOJUTHL, 3ICKTPOIUTHYECKAs] JUCCOLUALUS,
OKHCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMMHUYECKON peaKIMu, XMMHUYECKOe paBHOBECHE),
TEOPHUH U 3aKOHBI (TEOPHS XMMHUYECKOTO CTPOSHHS opranndeckux Beniects A.M. bytneposa,
TEOpHs HIEKTPOIUTHIECKON TUCCOLMANNY, Ieproandeckuii 3akoH .M. Menneneesa, 3aKoH
COXpaHEHMs MacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHH S3BIK XUMHH, (PaKTOJIOTHYECKHE
CBEJICHHSI O CBOWCTBAX, COCTaBE, IOJyYEHHH M OE30IaCHOM HCIOIb30BAaHUM BAXKHEHIINX
HEOPraHMYECKHUX M OPTaHUYECKHUX BEIIECTB B OBITY U IPAKTUYECKON IEATEIbHOCTH YEIOBEKa;
- YMETb BBIBIATH XapaKTepPHbIE MPU3HAKN M B3aUMOCBS3b M3YYEHHBIX HOHITHH, IPUMEHSTH
COOTBETCTBYIOIIIE ITOHATHS TIPH OIMCAHUM CTPOCHHUS M CBOIICTB HEOPraHHMYECKUX U
OpPraHMYECKHX BEIIECTB U UX MPEBPAICHUH; BBIIBIATH B3AaUMOCBSA3b XUMHUECKUX 3HAHUH C
MOHATHUSMHU U NIPEJICTABICHUSIMHU APYTHX €CTECTBEHHOHAYYHBIX MTPEIMETOB;

- YMETh HCIOJIb30BaTh HAMMEHOBAHHS XUMHUYECKHUX COEAMHEHHH MEXIyHapOIHOTO CO3a
TEOPETHYECKON W MPUKIAJHOW XUMHM WM TPHBHAJIbHBIC Ha3BaHMA Ba)KHEHIINX BEIIECTB
(3TnneH, aneTwiIeH, TIUIEepUH, heHoT, GopMaNbIeTH I, YKCyCHAs! KUCIIOTa, TIUINH, YTapHbIA
ra3, YIJIEKUCIIBIA Tra3, aMMHaK, TalleHas H3BeCTh, HeTalleHas H3BeCTb, NMUTHEBAs COAa H
JIPYTHX), COCTAaBJIATH (OPMYJIBI HEOPTaHMYECKHMX W OPTaHMYECKHUX BEUIECTB, YPaBHEHUS
XFIMHAYECKUX PEeakIyid, OOBSICHATP MX CMBICH; HOATBEP)KAATh XapaKTepHBIE XMMHUYECKHE
CBOMCTBA BELIECTB COOTBETCTBYIOIIMMHU OKCHEPUMEHTAMU U 3alHUCAMH ypaBHEHHH
XMMUYECKHUX PEaKIH;

- yMeTb YCTaHaBIMBATh MPUHAUIEKHOCTb HU3YyUYEHHBIX HEOPraHMYECKHX M OPraHUYECKUX
BEIIECTB K ONpPEJENIEHHBIM KJIacCaM U IPyIIaM COEAMHEHHH, XapaKTepu30BaTh UX COCTaB U
Ba)XHEWIINE CBOMCTBAa; ONpENENISATh BHIBI XUMHYECKHX CBsi3ei (KOBaJeHTHas, HWOHHas,
METAUIMYECKasi,  BOAOPOJHAs),  THUNBl  KPUCTAJUIMYECKHX  PEIISTOK  BEIIECTB;




- aHaJIM3WpOBaTh IOJYYCHHBIE B XOJC pCIICHHUS 3amadu
pe3yabTaTel, KPUTHYECKH OICHHBATH WX JOCTOBEPHOCTS,
[POTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSX;

- yMeThb [MEPEHOCUTh 3HAHHUS B IO3HABATEIHHYIO
[PAKTHYECKYIO 00JIACTH KU3HEIEITEILHOCTH,;

- YMETh MHTEIPUPOBATh 3HAHUS M3 PA3HBIX MPEAMETHBIX
oOJacTei;

- BBABUTATh HOBBIE WJICH, MPEJJIaraTh OPUIHHAILHbIE
TO/IXOJIBI U PETIICHHS;

- CIOOCOOHOCTh HX HCIIONB30BaHHS B IO3HABATEILHOMN
COLIMAILHON NPAKTHKE

u

KIacCH(UIMPOBATh XUMUIECKUE PEAKIIUH;

- chopMHpOBaTh MPEACTABICHUS: O XHMMHYECKOH COCTaBIISIIOIICH eCcTeCTBEHHOHAYYHOU
KapTUHBI MUPa, POJIM XMMUH B IO3HAHUU SBJICHUH NPUPOJIBI, B HOPMHUPOBAHNY MBIIIJICHUS U
KyJIbTypbl JIMYHOCTH, €€ (DyHKIHMOHAIBHOM TI'paMOTHOCTH, HEOOXOAMMOH I PEIICHUS
MPaKTHYECKNX 3a/ad M IKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHMS K CBOEMY 30POBBIO M
MIPUPOIHON Ccpere;

- yYMEeTb NPOBOIHUTH PACUETHl 0 XUMUYECKUM (GOpMyIaM M ypPaBHEHHSAM XHMUYECKHX
peaKkmuii C WCIONB30BaHMEM (H3NYECKUX BEIMYMH, XapakTEPHU3YIONINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, oObeMa (HOpMalbHBIE YCIIOBHS) Ta3oB, KOJIMYECTBA
BCHICCTBA, MCHOJIb30BATh CUCTEMHBIC XUMUYCCKHUC 3HAHUA JIA MPUHATUA pemeHHﬁ B
KOHKPETHBIX )KHU3HCHHBIX CUTYAIMsX, CBA3aHHBIX C BEIICCTBAMH U HX IPHUMEHECHHEM.

OK 02.
Wcnonp3oBath
COBpPEMCHHBIC
cpeJlcTBa MOMCKa,
aHanmu3a u
HHTEPIPETANU
uHdopmanuu u
uH(OpMaLMOHHbIE
TEXHOJIOTHU ISt
BBINIOJIHEHMS
3a1a4
npogeccruoHaTbHO
W JeSITEIbHOCTU

B 001acTH IEHHOCTH HAYYHOI'0 NIO3HAHUSA:

- c(hOpMHPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO pa3BUTHSI HayKH M OOIIECTBEHHOH
[IPaKTUKY, OCHOBAaHHOTI'O Ha Jianore KyJIBTYD,
CIIOCOOCTBYIOILIETO OCO3HaHMIO CBOETO MecTa B
MOJIUKYIbTYPHOM MHPE;

- COBEPLICHCTBOBAHUE SI3bIKOBOM M UUTATEILCKON KyJBTYpbI
KAaK CpEICTBA B3aUMOJACHCTBUA MEXKAY JIOABMM U IIO3HAHUSA
MUDa;

- OCO3HAHUE LEHHOCTH HAyYHOHU AEATEIILHOCTH, TOTOBHOCTH
OCYILECTBIISATh IPOEKTHYIO U HCCIIEJOBATENBCKYIOAEATENIBHOCTH
WHIUBUAYAJIBHO U B IPYIIIE;

OBaagenue YHHMBepPCAJIbHbIMHU Y4eOHbIMHU
MO3HABATEJbHbIMH AeHCTBUAMU:

B) padota ¢ nundopmanueii:

- BJaAeTh HaBBIKAMH TONyuYeHWs HHpOpManuum U3
MCTOYHUKOB Pa3HBIX THUIIOB, CaMOCTOSITENHBHO OCYIIECTBIIATH)
[OWCK, AaHalIM3, CHCTEMAaTH3allMil0 M  HHTEPIPETALUIO

MH(QOpMaLUK Pa3IMYHBIX BUAOB U (OPM MPEICTABICHHUS;

- co3maBaTh TEKCTHI B pa3IMYHBIX (opMaTax ¢ ydeToM|
HazHaueHWs WHGOpPMAIMKM W IEJIEBOM ayAWTOPHH, BBIOHpas
ONTHUMAJIBHYIO (pOpMy NpeCTaBICHNS U BU3YyaJIU3alny;

- OLICHWBATh JJOCTOBEPHOCTH, JISTHTUMHOCTb HH(OPMAIINH, €€
COOTBETCTBUE IIPABOBBIM U MOPaJIbHO-3TUYECKUM

HOpMaM;

- HCII0JIb30BAaTh cpencTBa nH(pOpMaMOHHBIX u

KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B peUICHN KOTHUTHUBHBIX,
KOMMYHUKATHUBHBIX U OPraHU3allMOHHBLIX 3a1a4 € CO6J'IIOZIGHI/ICM
Tpe60BaHPII7[ OPrOHOMMKH, TCXHUKH 6630HaCHOCTI/I, T'UTUCHBI,

-  yMeTb IUIAHUPOBaTh M  BBINONHATH XUMHYECKHI OKCIIEPUMEHT  (TIpEBpaIICHUS
OpPTaHWYECKUX BEIIECTB INIPH HArPEeBaHUM, MOIYyYCHHWE ASTHWIEHA M HM3YyYEHHE €ro CBOICTB,
KaueCTBEHHbIC PEaKIINH Ha alIbJETUABI, KpaxMall, YKCYCHYIO KUCIIOTY; ICHaTyparis OeJIKOB IpH|
HarpeBaHWM, [[BETHBIC PEAKLIUH OCJIKOB; IMPOBOIUTH PEaKIMU HOHHOTO OOMEHa, OIpEAEeATH)
Cpeiy BOJIHBIX PACTBOPOB, KAUECTBEHHbIE PeaKMU Ha CyibdaT-, kKapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHHS; pellaTh »3KCIEepUMEHTAJIbHBIE 3ajauu Mo TemaM "Mertamisl" U
"Hemerayuiel") B COOTBETCTBMH C NpaBHJIaMU TEXHHKHA O€30MAaCHOCTH INPH OOpAILEHUH C
BellecTBaMH U J1a0OpaTOPHBIM 00OPYNOBaHHEM; IPEJCTABISATh PE3YJbTaThl XHUMHYECKOTO
DKCIIepUMEHTa B (hOpMe 3alKcH YpaBHEHHI COOTBETCTBYIOLIMX peakuuii 1 (GopMympoBarth,
BBIBOJIBI HA OCHOBE 3THX PE3yJIbTAaTOB;

- YMETh aHAJM3MPOBaTh XUMHYECKYI0 MH(OpManuio, MOIydyaeMyr0 W3 pa3HbIX HCTOYHHUKOB
(cpencTB MaccoBOi HHpOPMAINK, CETh VIHTEpHET U npyrHe);

- BIAQJCTh OCHOBHBIMH METOJIaMHM HAayYHOTO ITO3HAHWS BEIIECTB M XMMHYECKHX SBJICHUH
(HabroieHNe, N3MEpPEHNE, SKCIIEPUMEHT, MOAEINPOBAHUE);

[YMETb IPOBOJUThH PACUETHI 10 XUMUYECKHM (DOPMYJIaM M ypaBHEHHSIM XUMHYECKUX PEAKLHUi C
MCTIONB30BaHUEM (DM3WYECKUX BEJIMUMH, XapaKTepU3YIOIMX BEIIeCTBA C KOJIWYECTBEHHOM
CTOPOHBL: Macchl, 00beMa (HOpMallbHbIE YCIOBHS) I'a30B, KOJIMUECTBA BEIECTBA; HCIIOIb30BATH
CHUCTEMHBIC XHUMHYECKHE 3HAHHUS I TNPHUHATHSA pEIIeHHH B KOHKPETHBIX IKU3HEHHBIX
CUTYyaIUAX, CBA3aHHBIX C BEI[ECTBAMHU U UX IPUMEHEHUEM




pecypcocOepeskeHrs, MPAaBOBBIX M OSTHYECKUX HOPM, HOPM
MHPOPMAMOHHON 6E€30MTaCHOCTH;

BJIaJeTh HAaBBIKAMM PAacllO3HABaHMS M 3allUThl MH(OpMaLuH,
MH(OpPMALMOHHOH 6€301aCHOCTH JIMYHOCTH;

OK 04.

S dexTrBHO
B3aUMOJIENCTBOBATH
U paboTathb B
KOJUICKTHBE H

OBiaiecHe  YHHBEPCAJIBHBIMH  KOMMYHHMKATHBHBIMH
AeiCTBUSIMU:
0) coBMecTHAasI 1eATEJbHOCTD:
- MOHUMATh M HCIIOJh30BATh IPEHUMYIICCTBA KOMAaHIHOW H
WHIUBUIYTBHOM paOOTHI;

-yMETh IUTAHUPOBATh ¥ BHINOTHATh XMMUYECKHI SKCIIEPUMEHT (TIPEBPAIIECHUSI OPTaHUIECKUX
BEIIECTB IPH HArpeBaHWM, MOJYUYCHHE JTHICHA W M3YUCHHE €r0 CBOICTB, KAUECTBEHHBIC
peaKIiy Ha aJbACTHUIbI, KpaxXMall, YKCYCHYIO KHCJIOTY; A€HATypanus OeNKOB IpH
HarpeBaHMH, IIBETHBIC pPEaKIWH OENKOB; MPOBOAWTH PEAKIWH HOHHOTO OOMEHa,
OTIPEZCTATh CPely BOMHBIX PACTBOPOB, KAUECTBEHHBIC PEaKIMU Ha Cynbdar-, kKapOoHAT- U

KOMaHJe - MPUHUMATH Len COBMECTHOM JeATeIbHOCTH, XJIOPUI-aHUOHBI, HA KaTHOH aMMOHUS; peIaTh SKCIIEPUMEHTANIbHBIC 3aadd II0 TeMaM

OpraHM30BEIBATh M KOOPAMHHMpOBaTh jeiicTeus mo eg 'Meramis" u "Hemeramisl") B COOTBETCTBHM C NMPABHIAMHM TEXHUKH O€30IACHOCTH TPU

NOCTHKCHMIO: COCTABISITh IUIAH ACHCTBHMI, pacmpenessts| OOPALICHHH C BEIICCTBAMH M J1a0OPaTOPHBIM 060pyn03a13HeM; TPECTABIIATE PE3yITbTATHI

DO C y9EeTOM MHEHHMil YUaCTHHKOB OGCYKIaTh pe3ymbTarh] XUMHUECKOTO DKCEPUMEHTA B ¢dopMe 3amncH ypaBHEHHH COOTBETCTBYIOUIMX PEAKLUUH U

CoBMeCTHOIH paGOTEL; (hopMyITHPOBATH BEIBOABI HA OCHOBE 3THX PE3yIbTATOB

- KOOPJIUHHMPOBATH U BRIIOJIHATH paboTy B yCIOBUAX PEAIbHOTO,

BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOICHCTBHUS;

- OCYIIECTBIATh IIO3UTHUBHOE CTpAaTErnyeckoe IOBEACHUE B

Pa3IMYHbBIX CUTYalUsX, IPOSIBIATE TBOPUECTBO U BOOOPAXKECHHE,

OBITH MHUIINATHBHBIM

Osinajenne YHHBepCcaJbHbIMH peryJsiTHBHbIMH|

ImelicTBUSIMH

) NpUHSATHE ce0sl U IPYTUX JIIOIeii:

- IPUHUMATh MOTHMBBI M AapryMeHTHl IPYTHX IIOACH mpHy|

AHAIT3E PEe3yIbTAaTOB JIEATEILHOCTH;

- IpU3HaBaTh CBOE€ NPaBO W IMPaBO JPYruX JOAeH Ha

OIIHOKY;

- pa3BHBaTh CIIOCOOHOCTH NMOHUMATh MHUP C IMO3HMIUH JPYIOro

YeJI0BEKa;
OK 07. B 001acTH 3K0/10rH4€CKOr0 BOCIIUTAHUS: - cOpMHPOBATH TPEICTABICHHUS: O XHMHYECKOW COCTaBIIOIICH €CTeCTBCHHOHAYYHOM
ConeiicTBOBaTh - ¢(hOPMHPOBAHHOCTB 3KOJIOTHYECKOH KyJIbTYpBI, IOHUMaHNe | KapTHHBI MUPA, POJIM XUMUH B TIO3HAHUH SBJICHUH IPUPO/BI, B (POPMUPOBAHUH MBIIIICHUS 1
COXPaHEHHIO BIMSHHUSA ~ COLMAIbHO-9KOHOMHYECKMX  IPOIECCOB  HA | KYJIbTYPHI JINYHOCTH, €€ (PyHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOAMMOM Ui peleHus
OKpY Karomen COCTOSIHME TIPHPOJHONH ¥ COIHUANBHONW CpEeAbl, OCO3HAHME | MPAKTHYECKUX 3a/1a4 M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3IO0POBBIO U
cpensl, rI100aTEHOTO XapakTepa  JKOJOTMYECKUX  IpobiieMm; | IPUPOIHOM Cpele;
pecypcocOepekeH | MIaHMPOBAHHE M OCYIIECTBJICHHE JSHCTBHH B OKpY’Kalollei | - YMETh COOIIONATh MPaBUiIa SKOIOTHYECKH LEIeCo00pasHoro TOBE/ICHHS B 6LIT}: U TPYJOBOH
M0, IIPUMEHSATH cpelle Ha OCHOBE 3HAHMS Leleil ycTOHUMBOrO pasurns | ACATENBHOCTH B LENAX COXPAHEHHs CBOCTO 3110POBbs M OKPYIKAIOLIeH NPUPOITHOU Cpe/b;
3HAHHS 06 YEIOBEUECTBA; YUUTBIBATh OTIACHOCTE BO3JCHCTBHS Ha XHMBbIE OPTaHM3MBI ONPE/IEICHHBIX BEIIECTB, NOHUMAs]
U3MEHEHUU AKTMBHOE  HENPHUATHE  JEUCTBUH, NPHHOCAIIMX  BPE] CMBICJI ITOKa3aTeNs IPEAEIbHON AOIYyCTUMON KOHUEHTPpalun
KJINMATa, OKpYy>Karoliei cpene;
MPUHIIUIIBL - YMEHHE IPOTHO3UPOBATh HEOIArOMPHUATHBIE KOJIOTHIECKUE

OepexITBOTO

TMMOCICACTBUA TPEANIPUHUMACMBIX HeﬁCTBHﬁ, npeaoTBpaaTb




TIPOM3BOJICTBA, UX;

3¢ dexTHBHO - paclldpeHHe OmbITa JESTeNbHOCTH SKOJOTHYeCKOH
JIeCTBOBATh B HaIpaBJICHHOCTH;

ype3BBYARHBIX OBJIa/ICHUE HABBIKAMH y4e0HO-HCCIIeI0BATENIECKOM, TPOSKTHOM
CHTYaIUIX U COIHMABHOM JESITEIIbHOCTH,

IIpaxTHyeckas peaaus3anus Heau U 3a/1a4 BOCIUTAHUS Ha
YUeOHBIX 3aHATHUIX OCYIIECTBISIETCS B paMKax
CJICYIOIINX HAMPABICHUN BOCITUTATEIBHON PabOThI
00pa30BaTeNBFHOTO YUPESIKICHUS

Monyis 1 I'paxnaHcKko-TIaTpHOTHIECKOE

Mopnyis 2 [IpodeccnoHambHO-0pHEHTHpYIOLIEE (Pa3BUTHE Kapbephl)
Mopnyns 3 DKosoruyeckoe

Monyns 4 CiopTuBHOE U 310pOBbecOeperaromniee

Monyns 5 CtyaeHdeckoe caMoyIpaBlIeHUE

Monyns 6 KyneTypHO-TBOpUYECKOE

Monys 7 busnec-opueHTHpyoLIee (MOIOAEKHOE IPEAIPUHUMATEIHCTRO)

! YKa3pIBarOTCA TUYHOCTHBIE U METAPEAMETHBIE pe3ynbTaThl u3 ®I'OC COO (B mocnennei pegakuun ot 12.08.2022) B oTriaroasHoi Gpopme, GopMHUpyeMBIe 00IIE00pa30BaATENBHOM

JUCHUATIIIMHOMN

2 TucuunnuHapHele (IpeMeTHbIE) pe3yIbTaThl YKa3hIBAIOTCSA B COOTBETCTBUH ¢ MX nepeureM Bo ®I'OC COO (s nocneaneil penakuuu ot 12.08.2022)




2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA3OBATEJBHOMN JUCIUIIJINHBI
O4.10 Xumust

2.1 O0beM TUCHUILINHBI U BUABI Y4eOHOI padoThI

Buja yue6Holi padoThI O6beMm B
gacax

O0BbeM 00pa3oBaTeIbHOM NPOrPAMMBI THCHHMILIHHBI 80
OcHOBHOE cojiepKaHue 72
BT. 4..

TeopeTndyeckoe o0ydeHme 42
MPaKTHYIECKUE 3aHATHSA 9
nmabopaTOpHBIC 3aHATHS 21
IIpodeccuonanbHO-OPUEHTHPOBAHHOE COIEPKAHME 4

(coneprxaHue NPUKJIATHOTO MOAYJIST)

BT. U..
TeopeTndyeckoe o0ydeHme 2
IPAKTUYECKUE 3aHATUSL 2

IIpome:xkyTounas atrectauus B popme
auddepeHuupoBanHoro 3a4éra Bo Il cemecrpe

Kouncynbrauun UII




2.2. TemaTnyeckuii IJIaH U cofepxkanue yueOHoi qrucuunanubl O/1.10 Xummust
(Cooepoicanue yuebnoeo mamepuana popmupyemces 6 coomseememesuu ¢ @OI COO)

HaumenoBanue
pa3ziesioB U TEM

Copep:xaHue yuedOHOTro MaTepHuaJia, JabopaTopHble H MPaKTHYECKHe PadoThl, CAMOCTONATEIbHAsS padoTa
o0y4arommxcst

O0Bbem
4acoB

®opmupyemble
OK, IIK, peaqusyembie
MoAyJIu padoyei
NMpPOrpaMMbl BOCIIUTAHUS

11 cemectp

78

OBIIIASA 1 HEOPTAHUYECKAS XUMUA

46

Pa3gen 1. OcHOBBI CTPOEHUSI BellecTBA

12

Tema 1.1.
Teopernyeckue
OCHOBBI XUMMH.

Coaep:xkanue y4eOHOro MaTepuajia

12

1-2

BBenenue. [loBTopeHue mKoJLHOI0 Kypca XMuMHHU
HaquLIe MCTOAbI ITO3HAHWA BEIICCTB 1 XUMHYCCKUX sBieHuii. Poib OKCIICPUMEHTA U TCOPUU B XUMUHU.
MOJICJ'II/IpOBaHl/Ie XUMHUYECKHUX MIPOLECCCOB

OK 01.
Moayas1l

3-4

Hepuoanuecknii 3axon .. MenaeJieeBa.

Xumudeckuit ameMeHT. AToM. fnpo atoma, HM30TOMBI. DICEKTPOHHAS 00O0JOYKA. DHEPTeTHYCCKHUE
YPOBHH, MOAYPOBHHU. ATOMHbIE oOpOuTanu, S-, p-, O- anementsl. OCOOEHHOCTH pachpe/eIeHuUs
ANIEKTPOHOB I10 OPOUTAISIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX IMEPHOIOB. DICKTPOHHAS
KOH(UTypalus aTOMOB.

Ilepronnueckuii 3akoH u Ileprognyeckas cucrema xumudeckux emMenTos JI.M1. MenneneeBa. CBs3b
MIEPUOTNIECKOro 3akoHa W [lepmoanmdeckoil cucTeMbl XuUMmYecknx meMeHToB [I.M1. MennpeneeBa c
COBPEMECHHOW TEOpHEH CTPOCHHS aTOMOB

JladopaTopHasi padora Nel «MoaeaupoBanue nocrpoernusi Ilepuoauyeckoii cucremMbl (TadaIUIIbI)
3J1eMEHTOBY

Crtpoenne atoma u nepuoanyeckuii 3akon .. MenpgeseeBa.

CrtpoeHue siipa atoma. DIEKTPOHHOE CTpoeHHe atoma. M3oromnbl. PaaroakTUBHEIN pacnaa v siepHbIe
peaxmy. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHMMHUYECKHX IJIEMEHTOB M 00pa3yeMBIX HMHU MPOCTHIX
U CIOXHBIX BELIECTB M0 IpyNIaM M NnepuojaM. 3HaueHUE NepUOJUUECKOrO 3aKOHA B Pa3BUTHH HAYKU.
Ortkportre [1.1. Menneneessim [leproandeckoro 3akona. Ilepronnueckuii 3akoH B popmynuposke J[.1.
Menneneesa. [lepuoandeckas TabianIia XMMHYECKHX JIEMEHTOB — rpaueckoe 0TOOpaKeHue
MIEpUOANYECKOro 3aKoHa. CTpyKTypa IepHOANIEeCKON TaOJIUIIbL: IEPHOBI (Majble M OOJIBIINE), TPYIIIIBI
(TnaBHAs 1 TOOOYHAS).

7-8

KoBanenTHass xumMudeckas cBsi3b. MOHHASI XUMHYeCKAas CBA3b

OneKTpooTpUIaTenbHOCTs. KOBaNeHTHBIE TONApHAs W HETOJIsIpHas CBA3H. KpaTHOCTh KOBaJEHTHOM
cBs3U. MOJIeKyJISIpHBIC B aTOMHBIE KpUCTAUIMUecKue pemeTKi. CBOWCTBA BEIIECTB C MOJIEKYISIPHBIMH U
ATOMHBIMH KPUCTAJUIMYECKUMH perreTkamMu. Kiaccmdukanus HMOHOB: 1O COCTaBy, 3HAKY 3apsja,
HAJIMYHIO THAPATHOW 00070uKkH. MoHHBIE KpHcTaimmdeckie perreTkd. CBOHCTBa BEUIECTB ¢ MOHHBIM

TUTIOM KPHCTATMYECKON PEIIeTKH.

OK 01. OK 02.
Moayasbl




9-10

MeTajiin4eckas CBfi3b. ArperaTHbie COCTOSIHMS BellleCTB H BOAOPOHASA CBSA3b.

Mertammndeckass KpUCTaJUIMUECKas pellleTka M MeTalIMueckas XUMHueckas cBA3b. dusnueckue CBOWCTBA
MeTauioB. TBepaoe, sxuakoe U razoo0pasHoe cocTosHus BeulecTs. [lepexon BemecTBa U3 OJHOTO arperaTHoOro
COCTOSTHHS B ipyroe. Bogopoanas cBa3b. THITBI KpUCTAIIMIECKUX PEIIETOK.

JlaGopaTopnas padora Ne2 MoeupoBaHie pa3TUYHbIX THIOB KPUCTANIUYECKHUX PEIIETOK H ONMUCAHUE
HX CBOICTB.

11-12

JucnepcHble cMCTEMBI.

[onsarue o mucmepcHoU cucteme. JucmepcHas dasza u aucrmepcruoHHas cpena. KiaccupukarusiiucnepcHbIX
cucreM. [IoHATHE O KOJUIOMAHBIX CHCTeMaX. 3HAYCHNE AUCIICPCHBIX CHCTEM.

JlabopaTopHasi padota Ne3 «I[IpuroroBjieHne cycneH3uu KapooHaTa Kajabliis B BoJe.

JladopatopHasi pabora Ned4 «IlomydyeHue 3My/JbcHM MOTOPHOro Macja. O3HakomJ/eHHe €O
CBOIiCTBaAMHM IMCIIEPCHBIX CHCTEM».

Pa3nen 2. PacTtBopsl

Tema 1.2.

Bonaa.
PacrBopsl.
DJleKTpoJInTHYEe
cKast
AVCCOLMALMS.

Coaep:xanue

yueOHOro MmaTepuaJjia

13-14

Bopa. PacTBopbl. PacTBopenue.

PactBopenne kxak ¢uznko-xummdecknii nporecc. PactBopsl. CriocoObl MPHUTOTOBICHHUS PACTBOPOB.
PactBopumMocTs. Bona kak pactBopurens. PactBopuMocTts BemiecTB. HachllieHHbBIE, HEHACHIIICHHBIE,
MIEPECHIIICHHBIE PACTBOPHI. 3aBHCHMOCTh PACTBOPUMOCTH Ta30B, *KMIKOCTEH M TBEPABIX BEIIECTB OT
Ppas3InuHBIX (PAKTOPOB.

15-16

MaccoBasi 1051 PaCcTBOPEHHOI'0 BelieCcTBA.

Pacuérer 1o YpaBHCHUAM XHUMHUYCCKUX peaKuHﬁ, B TOM YHUCJIC TEPMOXUMHUYCCKHUC paC‘IéTBI, paC‘IéTLI C
HUCIIOJIB30BAHUEM IIOHATHA «MacCCOBas O0JId BECIICCTBA». MaccoBas JA0JI1 paCTBOPCHHOI'O0 BCIICCTBA. CMEICT
IoKasarejisl HnpeaAcjIbHO HOHYCTHMOﬁ KOHICHTpAallU1 MW €ro HUCIOJIb30BAHUE B OIICHKE JKOJIOTHYECKOH
0e30I1aCHOCTH. HpaBI/ma 9KOJOIM4Y€CKHU uenecoo6pa3H0r0 IOBCACHUSA B 6BITy u pr,[[OBOﬁ JACATCIbHOCTU B
HegX COXpaHCHUA CBOCIO 310POBbS U Oprxcanmeﬁ HpPIpO,I[HOﬁ Cpeabl; OIIACHOCTH BOSZ[eﬁCTBPISI Ha >XHBBIC
OpraHu3Mbl OHNPEACICHHBIX BCUICCTB. Pemenune MMPaKTUKO- OPUECHTUPOBAHHBIX PACYETHBIX 3aJlaHdil  Ha
PaCTBOPELI, UCIIOJIB3YEMBIC B OLITOBOM U HpOHSBO}ICTBeHHOﬁ JACATCIBHOCTH YCJIOBCKA

Ipakrnueckas padora. Nel «IIpurorosiieHne pacTBopa 3aIaHHON KOHIEHTPALUM».

17-18

DJIeKTPOJIuTHYeCKAST TUCCOIHAMIS

DNEKTPOIUTHl W HEMICKTPOJUTHIDNCKTPOIIMTHICCKAS —JUCCOIUaysl. MeXaHU3Mbl DJIEKTPOJIUTHIECCKON
JUCCOIMAIMKA  JUIsl BEHIECTB C PAa3JMYHBIMU TUMAMH XHMHUYECKOM cBsizu. [‘mapatupoBaHHblE U
HETUIPATHPOBaHHBIC MOHBL. CTENEHb JIEKTPOIUTHYCCKON aucconuanuu. CHIBHBIC H CIa0ble DIICKTPOJIUTHI.
Kucnotsl, 0CHOBaHUS U COJIM KaK DJIEKTPOJIMTEI.

IpakTnyeckas padora Ne2 «PacTBopbl. DJeKTPOJIUTHYECKAS TUCCOLMALMSY.

OK 01; OK 02; OK 04
Monyas 2

Pazpnen 3. CTpoenue u CBOWCTBA HEOPraHUYECKUX BEIECTB

Conep:xanue

y4e0HOro MaTepuaJjia




Tema 1.3.
Knaccudukanus
HEOPraHM4ecKnx
COeTMHEeHMIA.

19-20

Oxcuapl M ux cBoiictBa. OCHOBaHHS M UX CBOHCTBA.

Coneobpasyromue U HecoseoOpasyromue okcuasl. OCHOBHBIC, aM(OTEpPHBIC M KHCJIOTHBIC OKCHJIBL.
3aBHCHUMOCTh XapaKTepa OKCHJIA OT CTCIICHH OKHCICHHS 00pa3yIOIIero ero Merawia. XMMUICCKUE CBOWCTBA
okcunoB. [Tomyuerne okcngoB. OCHOBaHUS KaK dJIEKTPOIUTHI, HX KJIACCH(DHUKALINS IO PA3IUIHBIM ITPU3HAKAM.
XYMMHUYECKUE CBOMCTBA OCHOBAHUM B CBETE TEOPUH JIEKTPOIUTUYECKOM NUCCOLMALINH.

JlabopatopHasi padora NeS «McnbiTaHue PpacTBOPOB Iueso4eil HMHAMKaTopamu. B3ammopeiicTrBue
meJiouei ¢ coasimu. Pa3zinoskeHne HepacTBOPUMBIX OCHOBAHMII».

21-22

KucaoTsl 1 ux cBoiictBa. Cosin 1 UX CBOiicTBA.

KucoTsl Kak 3JIeKTPOIHUTHI, UX KiIacCH(UKAIKS M0 Pa3IHYHBIM ITPU3HAKaM. XMMHUUECKHE CBOWCTBA KHCIIOT B
CBETE TCOPUH IIICKTPOIUTHUCCKON muccormanui. OcoOeHHOCTH B3aUMOICHCTBHUS KOHIICHTPUPOBAHHOM CEpHOI
1 a30THOM KHUCHOT ¢ MeTaisiaMu. OCHOBHBIE CIOCOOBI MOMy4YeHHs] KUCTIOTh. Conn Kak 3JeKTpoiauThl. Conu
CpeIHUE, KUCIIbIEC U OCHOBHBIC. X MIMUYECKHU CBOMCTBA COJICH B CBETE TEOPHHU AIIEKTPOIUTHUCSCKOH TUCCOLIUALIUH.
Cnoco0bl monydeHust coiieil. McnpiTaHue pacTBOPOB KUCIOT HHANKATOpaMH. VCIbITAHHE pACTBOPOB MIEIOYEH
HHIUKATOPaMHU.

JladopaTopHasi padoTa Ne6 «McnpITaHne pACTBOPOB KUCJIOT HHAUKaTOpaMu. BzaumoaeiicTBue KucJor ¢
METAJIaMH, C OKCHIAMH METAJLJIOB, C 0OCHOBAHHSIMH. C COJISIMHY.

23-24

I'maposus coaeid.
I'uaponus cosneit pa3aMyHOro TMIA

JlabopatopHasi paGora Ne 7 «B3aumogeiicTBue coJieil ¢ Mmerajiiamu. BzaumogeiicrBue coJieii apyrc
apyrom. I'maposu3 coseil pa3JMyHOro THIIAY.

25-26

I'eneTnyeckan cBsi3b MEXKIAY KJIACCAMH HEOPTaHHYCCKHX coeHHEHMH.

HpaKTH‘leCKaﬂ paﬁoTa Ne3 «I'eneTnueckas cBsi3b MEKAY KilacCaMU HEOPraHM4Y€CKUX BeIECTB».

OK 01; OK 02
Monyas 2

Paznen 4. Knnernyeckue n TepMOANHAMIYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYeCKHUX PeaKIHii

Tema 1.4.
XumMuueckue
peakumu

Coaep:xanue

yueOHOro MmaTepuaJja

27-28

Kuaccudukanuss XuMHYeCKHX peaKkUMid.

Peakunm coenuHeHMs, pa3loXeHMs, 3aMmelleHus, oOMeHa. Kartanurmueckuwe peakiuu. OOpartumble H
HeoOpaTUMble peakUH. |'OMOTeHHBIE M T'eTEPOTeHHBIE PEAKIHMU. DK30TEPMHUYECKHE U DHJOTEPMHUYECKHE
peaknun. TensoBoit adekT XMMuUecKnx peakuui. TepMoXxuMuiecKkue ypaBHeHHs

HpaKTﬂ‘leCKaﬂ paGOTa Ned «Pemenne IKCINICPUMEHTAJBHBIX 3a/1a4 110 TEME KUCJI0TbD).

29-30

CkopocTh XMMH4YeCKMX peakuuii. [IoHATHE O CKOPOCTH XMMHUYECKHX peakuuil. 3aBUCHMOCTHCKOPOCTH
XUMHWYECKUX PEaKINH OT PaziIHYHBIX (DAaKTOPOB: MPUPOABI PEarupyIOMUX BEIIECTB, MXKOHIICHTPAIUH,
TEeMIepaTypbl, TOBEPXHOCTH CONPUKOCHOBEHHS U MCIIOJIB30BAHNS KaTAJTN3aTOPOB

.HaﬁopaTopHaﬂ paﬁoTa Ne8 «Peakumsi 3aMelieHUsl MeIH KeJie30M B pacTBope MEIHOI'0 Kynmopoca.
3aBHCUMOCTD CKOPOCTH peaKIuu B3aUMOAEHCTBUS COJISTHOM KHCJIOTHI C MeTaJlJIaMH OT npupoisbl,

KOHICHTPAIIMM BCIHCCTB H OT TEMIICPATYPHBD)

OK 01; OK 04
Monyasn 2




31-32

O0paTUMOCTH XMMHYECKHUX PeaKIUii.
CKopoCTh peakiuu, € 3aBHCHMOCTh OT pa3iu4HbIX (akropoB. OOpaTHMBIC peakIUH. XUMHUYECKOE

paBHOBecue. DakTopsl, BIHSIONME Ha COCTOsSHHE XuMudeckoro paBHoBecus. Ilpunmun Jle IllaTtense. 1
OOpatuMble ¥ HeoOpaTHMble peakuui. XMMHUECKOe PABHOBECHE U CIIOCOOBI €T0 CMEICHHSI.
JlaGopaTopuas padota Ne9 «XuMuyeckoe paBHOBecHe U €ro cMelieHHe». 1
33-34 OKHCIUTELHO-BOCCTAHOBUTEIBLHBIE PEAKIUH. 1
Peakuuu, naymue ¢ I3MEHEHHEM CTEIIEHH OKHCIICHHS.
JladopatopHasi padora Nel0 «Peakuuu, uagyumue ¢ odpazoBaHueM ocajka, ra3a wiu Boiabl.Peakuum B 1
PaCTBOPAxX JIEKTPOJIHTAX).
Heoprannueckasi xumus 12
Pa3nen 5. Meraibl 1 HEMETAJLIbI
Tema 2.5. Copep:xaHue yueOHOro MaTepraJia 12
MeTaJLIBI H 35-36 Metaibl. O01e 1 XMMHYecKHe CBOCTBA MeTa110B. Clioco0bl MOJIy4YeHHsI MeTAJIIOB.
HeMeTaIbI XuMHUEcKHe CBOIICTBAa METAJIOB. DIEKTPOXUMUIECKUN P/ HAPSHKEHUH MeTalioB. MeTauioTepMus.
OO1mue cnocoOb! moyueHus Metaiuios. [loHsTue o Metamtypruu. [Tupomeramtyprus, FTHAPOMETAITY prist U 2
aneKkTpoMeTautyprus. OcoOEHHOCTH CTPOECHHUS aTOMOBH KpHUCTaJIoB. PU3HUecKue CBOMCTBA METaJIOB.
Kiaccudukanums MeTaaioB 1o pa3invHbIM IIPU3HAKAM.
37-38 DJIEKTPOJIM3 PACIIABOB U PACTBOPOB 3J1eKTPOJIUTOB. 3aKOHBI JIeKTpon3a. IIpon3BoacTBOATIOMUHMS. 1
Xumust 1 npou3BoAcTBO. [Ipon3BoacTBO amoMuHus. OXpaHa OKpYKaIoIIeH Cpeabl
IIpakTyeckas padora NeS «PacuéTHble 3a1auu «JIEKTPOJIM3 PACTBOPOB M PaCILUIaBOB 1
3J1eKTPOJUTOB». PacuéTel Macchl BemecTBa Wi 00bEMa Ta30B MO U3BECTHOMY KOJIMYECTBYBEIIECTBA, Macce OK 01; OK 02; OK 04;
unu 00BEMY OJHOTO M3 yYacTBYIOIIMX B PEAKI[MH BEIIECTB, Pacy&Thl MacCh OK 07
(06BéMa, KoTMUeCTBA BEIIECTBA) IIPOIYKTOB PEAKIIMH, €CIIH OJJHO U3 BEIIECTB UMECT IPHUMECH. Moayas 2
39-40 Cnaael MeTajuioB. Keisezo. UyryH u crais. 1
CmnaBel MeTaIIoB: Y€pHbIe U I[BeTHBIE. U€pHas meTamnyprus. [IpuMeHeHre U CBOMCTBA CILIaBOB.
JlaGopaTopnasi paboTa Nell «Pacno3HaBaHue pya JKeJjie3ay.
JlaGopatopHas paGora Nel2 «3akanka M ormyck crajn. O3HAKOMJIEHHE €O CTPYKTYPaMHCEPOro u 1
0eJIoro 4yryHa.
41-42 Koppo3ust MeTan10B. D1eKTPOXUMUYECKHIi PSIA AKTUBHOCTH METAJIOB.
Koppo3ust MeTamnoB: xuMudeckas M JIEKTPOXUMHUUYECKas. 3aBHCUMOCTb CKOPOCTH KOPPO3UU OT YCIIOBHH 2

Opr)KaIOHICﬁ Cpeabl. Knaccn(bmcaum{ KOppO31WKu METAJUIOB IO PA3JIMYHBIM IMPHU3HAKAM. CrocoObl 3alIUThbl
MCTAJJIOB OT KOPPO3UH.




43-44

Hemetasibl. Oco0eHHOCTH CTPOEHUSI ATOMOB, CBOIICTBA U NPUMEHEeHHE HEMETAJIIOB.

Hewmerannsl. Ilonoxenue HemeramioB B lleproanyeckoii cucreme xumudeckux anemeHTon JI.1.
MemnneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB. DU3MUYECKUE CBOMCTBA

HEMETAJUIOB. AJUIOTPONHS HEMETAIUIOB (Ha IpuUMepe KUCIopoa, cephl, hochopa u yrieposaa). XUMHICCKHE
CBOWCTBA BXHECHIIIMX HEMETAJUIOB (TAJIOTEHOB, CEPhI, a30Ta, Gocdopa, yriepona HKPEMHHUS ) U UX COCTHHCHHN
(OKCHIIOB, KUCIIOPOACOACPKAIIUX KUCIOT, BOAOPOIHBIX coenuHeHui). [I[puMenenne BaxKHEUIITNX HEMETAIIIIOB U
WX COETUHEHUH.

IpakTnyeckas padora Ne6 «IlosryuyeHue, coOMpaHue U pacrio3HaBaHHe Ia30B».

45-46

KontpoJsbnas padora Nel no paznenam «Heopranudeckoii u oomeii XuMum»
O060011eH1e ¥ MOBTOPEHUE MaTepuaia pasaena « MeTaibl 1 HEMETaJLIbIy.

JladopaTopHasi paGora Nel3 «Pemienne s3kcriepuMeHTANbHBIX 3a1aW).

OPI'AHUYECKASA XUMUS

Pa3gen 6. CTpoeHue U CBOIiCTBa OPraHUYEeCKHX BelIEeCTB

Tema 6.1.
Teopernueckne
OCHOBBI
OpraHu4ecKou
XUMUH.

Conep:xaHue y4eGHOr0 MaTepualia

47-48

IIpeameT opraHnyecKoOi XUuMHUM.

IIpeamer opraHnyeckol XMMHM: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B IMOJYYEHUH HOBBIX BEILECTB U
MarepuanoB. llpupoaHbie, WCKYCCTBEHHbIE M CHHTETHUYECKHE OpraHudeckue BemiectBa. CpaBHEHHE
OpPraHMYeCKHUX BEIECTB C HeopraHnyeckumu. HayuHble METO/IbI MMO3HAHUS BELIECTB U XUMHUYECKUX SBIICHUI.
Ponp skcnepumeHTa U Teopuu B XuMUHU. BaneHTHOCTh. XMMHYECKOE CTPOEHUE KaK MOPSAOK COEIUHEHHS
aTOMOB B MOJIEKYJIbI 10 BAJICHTHOCTH.

JladopaTopHas padora Nel4 «3roroBJjieHue MojieJieil MOJIEKYJI OPraHUYEeCKUX BeleCTBY.

49-50

Teopusi cTpoeHusi opranuvyeckux coeauHenmii A.M. Byrtiaepoa. Kiaccupukxaums opraHumveckux
BeleCTB U XUMUYECKUX PeaKluil B OPraHu4ecKoil XUMUM.

[IpencraBnenne o KiIacCU(UKAMKM OpPraHWYECKUX BemlecTB. HoMEHKIaTypa OpraHMYecKHX COEAWHEHHUH
(cucremarnueckas) M TPUBHAJIBHBIE Ha3BaHUS BAXHEHIINX IPEICTaBUTEIEH KIaCCOB OPraHMYECKNX BELIECTB.
OKCcIIepUMEHTaJIbHbIE METOIbl WM3YYCHHS BEIIECTB W WX TPEBPAIICHHN: O3HAKOMIIGHHE C OOpasmaMu
OpraHMYECKHX BEIIECTB M MaTepHallaMH Ha WX OCHOBE, MOJEIMPOBAHHE MOJEKYJ OPTraHWYECKHX BEIICCTB,
HAOJIOIGHWE W ONHCaHWE IEMOHCTPALMOHHBIX OMBITOB IO IPEBPAIIECHHIO OPTaHWYECKWX BEHIECTB MpHU
HarpeBaHMHU (IUTAaBIEHHE, OOyrnuBaHuE W ropeHne). OCHOBHBIC MOJOXKECHUATCOPUN XHMMHYECKOTO CTPOCHUS.
Wzomepus u m3omepsl. XUMHUYeCKHe (GOPMYIBI U MOJECTH MOJIEKYJI B OPTaHHYECKOM XUMHH. XHMUYECKHE
peakuu B oprannyeckoi xumun. Kimaccudukanys BemecTB 110 CTPOSHHUIO YTIEPOTHOTO CKeleTa U HAINIHIO
(byHKIMOHANBHBIX TpynIL. ['oMmosnoru n romonorus. Hauananomenknatypsl [UPAC. Peakunu mpucoennHeHus
(TMIpUpPOBaHUS, TAIOTEHUPOBAHUS,

THIpOTaJOreHUPOBaHUs, THApaTalun). Peakuny oTmieruieHus  (IeruIpUpOBaHUs, IeTHIPOTAIOTEHUPOBAHUS,
Jeruaparaiun). Peakunu 3amenenusi. Peakunu nzoMepusanmu.

OK 02; OK 04;
Moayas 1

Tema 6.2.

Coaep:xaHue y4eOHOTro MaTepuaja

10




Yriesoaopoas!
u ux
NPUPOIHbIE
HCTOYHHKH

51-52

Auxanbl. M3o0Mepusi, HOMEHKJIATYpPa, CBOICTBA, IPUMEHEHHUE.
AJKaHBI: TOMOJOTHYECKHH psiJl, H30MEpHs U HOMEHKJIATYpa aJIkaHOB. XMMHUUECKUE CBOMCTBA aJIKaHOB (METaHa,
9TaHa): TOPEHUE, 3aMelleHHe, pPa3IokKeHue, JeruapupoBanre. [IpuMeHeHne ankaHoB Ha OCHOBE CBOWCTB.

OK 04; OK 07
Monyasn 2

IIpakTHyeckas padora Ne7 «OnpenesieHne KAa4eCTBEHHOI0 AHAJIM3a OPraHUYeCcKHUX coeIMHEHHUi».

53-54

AnkeHbl. JlueHbl.

OTHIeH, ero NoMydeHne (IeTHAPUPOBAaHUEM ATaHa, NETONNMEpH3aie moanITHiIeHa). ['oMonornueckuit psg,
H30MEpHsi, HOMEHKJATypa alKeHOB. XHMHYECKHE CBOWCTBA JSTHJIEHA: TOPEHHE, KadeCTBEHHBIE PEAKIHNU
(oOecuBeurBaHue OpOMHOM BOJIBI M pacTBOpa IEpMaHraHaTa Kajius), TUAparalus, MHOJIUMepHU3aLus.
[IpuMeHeHue 3TUIEHa HA OCHOBE CBOMCTB. [IoHATHE 0 IMeHaX KaK yrIeBOAOPOAAX C ABYMs JBOMHBIMU CBS3SIMH.
CormnpspxeHHBIE AUCHBI. XMMHUYECKHEe CBOHCTBA OyTanueHa-1,3 u u3omnpeHa: obecrBednBanine OpPOMHON BOABI U
noJiuMepu3anus B kKaydyku. HaTypanbHbIil U cuHTeTUYECKHE Kayuyku. Pe3una.

AJIKMHBI. ApeHbl.

Arneruned. XuMHYeCKHEe CBOWCTBA alleTHIECHA: TOpEHHE, oOeclBeUMBaHNE OPOMHOI BOJBI, IPHUCOEANHEHHUE
XJIOpOBOZOPOAa WM ruzaparanus. IIpuMeHeHHe aleTHiIeHa Ha OCHOBE CBOMCTB. MexKKilaccoBasi M30MEpPHsS C
aJKaJeHaMHU.

Bbenzon. Xumudeckne cBoiicTBa OCH30J1a: TOPEHHE, PEAKLMM 3aMEIIeHHs (TajJoreHHMpPOBaHWE, HUTPOBAHUE).
[Tpumenenne OeH301a HA OCHOBE CBOMCTB.

JlaGopaTtopnas pabGota NelS «O3HakoMileHHe ¢ KOJIeKIHeH KaydyykoB M o0pa3uaMu H3Jeauil u3
Pe3UHBI».

55-56

IIpupoanblie ncTouHNKH yriieBoaopoaos. Hedto. CoctaB u nepepadorka HedTH.

[MpuponHelii ra3: cocras, mpuMeHeHne B kadecTse Tomusa. Hedts. CoctaB u nepepaborka HedTH. Ileperonka
Hedgru. Hedrenponykrel. KourposbHble TecToBble 3amaHus 1o Teme: «[IpuponmHble MCTOYHHKH
YIJI€BOJIOPOAOBY». [IpHposHbIE MCTOYHUKH YIIIeBOAOpoaoB. IIpuponHblid ra3 W momyTHbIE HE(QTSHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM HEPTH: TEpEroHKa, KPEKUHr (TepMHUYECKHH,
KaTaJIUTHUECKHi), muposu3. IIpoaykTsl nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.
KaMmeHHBIH yToJ1b U ITPOLYKTHI €T0 IEePEepPadOTKH.

JlaGopaTtopnas paGora Nel6 «O3HakomiieHMe ¢ KoJuleknueil o0pa3sunoB HepTH M NPOAYKTOB ee
nepepadoTKu».

57-58

PacuérHble 327241 Ha BLIYHCICHUS 110 YPABHEHHIO XUMHYECKOH peaKInu.

Beruncienust mo ypaBHEHHIO XMMHUYECKOH peakiuu (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO BELIECTBA HIIU
MIPOJIyKTa PEaKLUK M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO M3 MCXOJHBIX BELIECTB WM IIPOITYKTOB
peakuun).

Tema 6.3.

Coaep:xanue y4eOHOro MaTepuasa

OK 01; OK 04; OK 07




Kucnopoaconep | 59-60 IIpegenbHbIe 0AHOATOMHBIE CIUPTHI. DeHOJIBI. AJIKOr0JIb — BPAr 310POBbS U 00111eCTBA. Monyas 4
JKamue MerTaHoNl ¥ 3TaHOJN: CTpOEHHE, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBA (pEakIMH C aKTHBHBIMH MeETaJUIaMH,
OpraHM4eckue raJloTeHOBOJIOPOJaMH1, TOpEHHe), pIUMeHeHe. BoiopoiHbIe CBSI3U MEXay MONEKyJlaMu cIupToB. [leiicTBue
COe/IMHEeHHUS. METaHOJIa ¥ HTAHOJIA HA OPTraHU3M UYeJIOBeKa.
MHOroaToMHbIE CIUPTHL. OTWICHIVIMKONb W TJIMLEPHH: CTPOCHHE, (U3MUECKHE M XMMHUYECKHE CBOMCTBA
(B3aMMOJICHCTBHUE CO IIEIIOYHBIMH METAJUIAMH, KaueCTBEHHAs
peakuus Ha MHOTOaTOMHBIE cnupTh). JlelicTBue Ha opraHu3Mm uesioBeka. [IpuMeHeHMe TIJHLEepUHa U
STUJICHTJIUKOJIS.
DeHO: CTPOCHHE MOJICKYJIbI, (PH3UUECKUE U XMMHUYCCKHE CBOHCTBAa. TOKCHMYHOCTH (eHoja. [IpumeneHue
(eHoNa. AJIKOTOJIM3M, €T0 MOCJIEACTBUS U NPeAyNPeKICHHE.
JladopatopHasi padota Nel7 «PacTBopeHue IriinueprHa B Bojie U B3aUMO/JelCTBHE ¢ THAPOKCUAOM
meau (ID)».
61-62 Aabaeruabl. Kap6oHOBBIE KHCJIOTHI.
Anpaeruapl. @opManbaeru, aleTaibIerul: CTpOCHHE, HU3NICSCKUE
1 XMMHUYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUA M BOCCTAHOBJICHHs, KAaYCCTBCHHBIC peaKHI/II/I), TMOJIYUCHUEC U
MPUMECHCHHUC. O[[HOOCHOBHI)IC MpCaACIIbHBIC Kap6OHOBI)Ie KHUCJIOTHI. MypaBI)I/IHaSI N YKCYCHasA KHUCJOTBI:
cTpoeHHe, (U3MYECKHMEe W XUMUYECKHUEe CBOWCTBa (CBOWCTBA, oOWIME JUIS Kjacca KHCIIOT, peakuus
stepudukanym), noaydeHue u npuMenenre. CTeaprHOBas M OJICMHOBAS KUCIOTHI KaK MPEJACTABUTENIHN BBICIIINX
KapOOHOBBIX KHCIIOT. MBIJIa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, MX MOIOIIIEE ICHCTBHE.
JladopaTopHasi padora Nel8 «CpoiicTBa yKCYCHOIl KHCJI0TBbI, 00IIMEe CO CBOWCTBAMU
MMHEPAJbHBIX KHCI0T».
63-64 Cao:xnbie 3GpupbI M KUPHIL.
CnoxxHble 3Upbl KaKk MPOMU3BOIHBIE KApOOHOBBIX KHCIOT. ['maponus crnoxHbIX 3¢upoB. JXKupsl. ['mapomnms
xupoB. Ilpumenenne >xupoB. buonmormdeckas ponb xupoB. IlomydeHne CclOXHBIX A(QHUPOB peakimeit
stepudukanny. CioxHbIe 3QHUPHI B IPHPOE, NX 3HaUeHHE. [IpuMeHeHe CI0KHBIX 3(UPOB HAa OCHOBE CBOMCTB.
XKupsr kak cnoxuele 3¢upsl. Knaccupukanus xupoB. XHMHUECKHE CBOWCTBA MKHMPOB: THUAPOIN3 H
THJPUPOBAHKE JKUJIKUX KUpoB. [IpuMeHeHne )XUpoB Ha OCHOBE CBOMCTB. Mblia.
JlaGopaTopnas pa6ota Nel9 «/loka3aTelbCTBO HempeaebHOI0 XapaKTepa :KUIAKOTr0 JKIUPay.
65-66 Yraesoasl. Kinaccnpukxanus yriesonos. I'mioko3a. Caxapo3sa. IToaucaxapuabl.
YrneBoapl: cocTaB, KiIacCHU(pUKAIUs YriIeBOJOB (MOHO-, M- W ToJducaxapuabl). [Joko3a - MpOCTEHIIHiA
MOHOCaxapua: 0COOEHHOCTH CTPOCHHS MOJEKYJbI, (PH3MYeCKHe U XUMHUECKHE CBOICTBA (B3aMMOAEHCTBHE C
rugpokcuoM meau(Il), okucieHne aMMHuaYHBIM PacTBOpPOM okcuza cepebpa(l), BoccTaHOBNEHHE, OpOXKEHHE
TJIIOKO3bI), HAXOXK/IEHNE B IPUPO/IE, TPUMEHEHHE, Onoaornieckast poib. PoTocuHTe3. 3HAUCHUE YTIIEBOIOB B
KHMBOW IIPHPOJIE M KU3HHU YEJIOBEKA.
JlaGopaTopuasi paGora Ne20 «BzaumopeiicTBHe IJIIOKO3bI M caxapo3sl ¢ rugpoxcumom meau (I1).
KauecTBeHHasi peaknusi HA KpaxmaJn.
Tema 6.4. Copep:xanue yue0HOr0o MaTepuaJa




OK 02; OK 04; OK 07

Monyas 3

A3otconep:xkam | 67-68 AMUHBI. AMUHOKHCJI0THI. Besiku.
ne AMUHOKHCIIOTHI Kak aM(OTCpHbIC OpraHWYECKHE COcAMHCHUs. (DU3MYecCKne M XUMHYCCKUE CBOICTBa
OpraHHYecKne AMHUHOKUCIIOT (Ha MpUMepe TIUIMHA). bruoiornueckoe 3Ha4eHHEe aMUHOKHUCIIOT. [lenTuab.
coeTMHEeHHs]. Benku kak mpupoIHBbIC BBICOKOMOJICKYJISIPHBIC COeMHEHMS. [IepBUYHAs, BTOPUYHAS M TPETUYHAS CTPYKTypa
OcmkoB. XWMHUYCCKHE CBOWCTBA OCJNKOB: THIPOJIM3, JCHATYpallHs, KadeCTBCHHBIC pEaKIUH Ha OCIKH.
OKCIIEpUMEHTANbHBIC METOIBl M3YYCHHS BEHICCTB W WX MPEBpAlllCHUNA: HAONIOCHUE U OIHCaHHE
JICMOHCTPAIIMOHHBIX ONBITOB: JICHATYPAlUs OCIKOB IIPU HATPCBAHUH, [IBETHBIC PCAKIIMH OCIKOB.
JlabopaTopHasi padora Ne 21 «PacrBopenue OejkoB B Bojge. O0Hapy:kenue OeaxoB. [denarypauust
pacTBopa 0eJIKa KYPHHOI0 silla CHUPTOM, PACTBOPAMH COJIeH TAKeJIbIX METAJIIOBY.
Conep:kaHue yue0HOro MaTepuaJja
69-70 Moaumepsl. CHHTEeTHYECKHE MIACTMACCHI.
OCHOBHbBIE TOHSTUSI XUMHUU BBICOKOMOJIEKYJISPHBIX COEAMHEHUH: MOHOMED, MOJHMEp, CTPYKTYPHOE 3BEHO,
CTENEHb MOJMMEPH3AIIH, CPEIHSS MOJICKyIsApHas Macca. OCHOBHBIC METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX
COCI[I/IHGHI/II‘/II - MOJIMMEpU3alvsd U NMOJIUMKOHACHCAUA.
Tema 6.5. . O6mue cBoiicTBa mosuMepoB. [loydeHue MOMMMEPOB peakiMeidl MOJUMEPHU3AIMKA M TOJTUKOHICHCAIINH.
BricokomoieKky [lonyueHne mnonMMEpPOB peakuueld MOJIUMMEpPU3alUM M TOJUKOHJEHCAalMU. TepMOoIlIacTU4YHbIE U
JISIpHBIE TepMOpeakTHBHBIE M1acTMacchl. [IpeicTaBuTenu miacTmacc.
CoeTMHEeHHs]. IpakTuyeckasi pagora Ne8 «PeleHne 3KCIEPUMEHTATBHBIX 3214 HA HICHTH(UKANIO OPraHHYeCKUX
COeTMHEHMID».
71-72 BousokHna, ux kiaaccupukanus.
Bouokna, ux kiaccudukanus. CBOHCTBa, MojydeHHe, paclio3HABaHWE W MPUMEHEHHE BOJIOKOH.
SKOHOFH‘ICCKI/IC HpO6HeMI)I MpOM3BOJCTBA U SKCIUTyaTallu TCKCTUJIbHBIX MAaTECpHUAJIOB.
DKCHepUMEHTANbHbIE METOJbl M3YUYEHHs BEIIECTB M WX TMPEBPAIIEHUI: 03HAKOMJICHHE C 00pa3iamu
MMPpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaYy1YKOB.
IMpakTuyeckas padora. Ne 9 «Pacno3HaBaHue MJIaCTMACC H BOJOKOH.
Pazngen |11 Xumus v )Ku3Hb
Pazgen 7. Xumusi B ObITY M IPOU3BOACTBEHHOI IesITEJILHOCTH YeJI0BEKA
Coaep:xaHue y4eOHOro MaTepuaja




Tema 7.

Xumust B ObITY 1
MIPOU3BOJICTBCHH
O JesITeNbHOCTU
YelroBeKa

73-74

Xumust B ObITY ¥ IPOU3BOACTBECHHOM JeATETbHOCTH YeJI0BeKa.

Ponp xumum B oOecriedeHHH HKOJOTHYECKOH, SHEPreTHYEeCKOH M MUIIEeBOH 0e30I1acHOCTH, Pa3BUTHH
MeauuHbl. 1IoHATHE 0 HAyYHBIX METOAAX IIO3HAHMUS BEIIECTB U XMMUYECKHUX PEaKLUM.

[pencraBnenus 06 0OUIMX HAYYHBIX IPUHIMIAX TPOMBIIUIEHHOTO NOTyYeHUs BAYKHEHIINX BenecTB. YenoBek
B MHpPE BEUIECTB U MATEPHUAJIOB. BAKHEHUIINE CTPOUTENIBHBIE MaTEpHaibl, KOHCTPYKIIMOHHbIEMATEPHUAIIBI,
KpacKH, CTEKJI0, KEpaMUKa, MaTCpUabl Ul 3J€KTPOHUKH, HAHOMAaTepHallbl, OPraHM4EeCKHME MUHEPAIbHbIC
ynoOpenusi. XUMUsI M 30POBbE UEJIOBEKA: MpaBHiIa MCIOJIB30BaHUs JIEKAPCTBEHHBIXIIPENApaToOB, IIpaBuia
0€30MacHOT0 MCIOJIB30BAHMUS MTPEMApaTOB OBITOBON XMMHUHU B MIOBCEAHEBHOWKM3HU. HoBelIne IOCTIKCHUS
XMUMHUUYECKOI HayKH W XMMHYecKoil TexHojoruu. [IpaBuna moucka uaHainu3a XUMHYECKOH MH(GOPMALMK H3
Pa3IMYHBIX NCTOYHUKOB (HaydHas M y4eOHO-Hay4IHAsUIMTEpaTypa, CpeACTBa MacCOBOM HH(pOpMany, CeTh
WntepHer). «XuMus B OBITY ¥ IPOU3BOACTBEHHOM

JESITeIbHOCTH YEJIOBEKAY.

75-76

IIpakTnueckoe 3ansaTHe. 3amura pedepatoB no reme «Posb XumMuu B o0ecreyeHHH IKOJIOTHYECKOH,
JHepPreTUYeCcKoil U NUIeBoii 0e30MACHOCTH, PA3BUTHU MeAULNHBI»

[IpencraBneHne pe3ynbTaTOB pEIICHHS KeHCOB B (hopMe MHHHU-IOKIAAa ¢ mpeseHTanuei. I[lowck u ananms
KEHCOB O NPUMEHCHWH XWUMHYECKHX BEIIECTB W TEXHOJOTMH C ydeToM Oynymeid mnpodeccnoHamIbHOHI
JIEATENIBHOCTY 110 TEMaM: Ba)KHEUIINE CTPOUTENIbHbIE MAaTEpUabl, KOHCTPYKLUOHHbIE MaTepUaIbl, KPACKHU,
CTCKJIO, KE€paMHuKa, MaT€puajibl IJid DSJICKTPOHUKH, HaHOMATEpUaJbl, TEKCTHUJILHBIC BOJIOKHA, WCTOYHUKHU
OHEPIUuu, OPraHN4CCKUC 1 MUHEPAJILHBIC y}106peH1/151, JICKapCTBCHHBIC BEIICCTBA, OBITOBAas XMMUSL.

77-78

JAuddepeHnnpoBaHHbIi 324¢T

O0BEM 00pa3oBaTe/IbHON NPOrPaMMBbI
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3. YCJIOBUSI  PEAJIM3ALIMM  IIPOTPAMMBI  OBILIEOBPA3OBATEJILHOM
JUCLMUIIIAHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJIbHOMY MAaTCPUAIBbHO-TEXHUYECCKOMY odecrnevYeHuIo

Jlis  peanm3aniu  MPOTPAMMBI  JUCIUIUIMHBI JOJDKHBI OBITH TPEIYCMOTPEHBI  CIICTYOIINE
CIIeIMaIbHBIE TIOMEIICHUS: YUEeOHBI KaOMHET W/WiK yu4eOHOM J1abopaToprH.

O0opynoBanne yue0HOro kadnHera (HarJsiiHbIe MOCOOHs):

HAOOPBI NIAPOCTEPIKHEBBIX MOJIEJIEH MOJIEKYJI, MOJIENIN KPUCTAIIMYECKUX PELIETOK, KOJUICKINH
MPOCTBIX U CJIOKHBIX BEUIECTB W/WJIM KOJUICKIIMHM MOJUMEPOB; KOJUIEKUHUS TOPHBIX MOPOI U
MUHEpaJIoB, Tabnuna MenaeneeBa, yueOHble puiibMbl, U(pPoBbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHu4yeckue cpeacTBA 00yUeHHUsI:

KOMIIBIOTEP C YCTPOMCTBAMHM BOCIPOHU3BEICHHS 3BYKa, IPUHTEP, MYJIbTUMEINA - MPOECKTOP C
9KpaHOM, MYJbTUMEIHIHAS JOCKA, YKa3Ka- MPE3CHTEP IS MPE3CHTAIHH.

Oo6opynoBanue jJadopaTopuu U pabounx MecT J1a00paTOPHu:

MEH3YPKH, TUIETKU- KaleIbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JYTIbl, TIPEIMETHbIC U TIOKPOBHBIC
CTCKJIa, IJIAHIIETHI JIJISl KAleIbHBIX PEaKIuii, QMIBTpOBalIbHAS Oymara, POMBIBAJIKH, CTEKIISHHBIC
IpPOOUPKH, Pe3UHOBBIE MPOOKH, (pOHAPUKH, HAOOP PEaKTUBOB, CTEKIISHHBIC MATOYKH, IITATUBBI IS
pOOUPOK; MEPHBIC IMIIMHAPBI, BOPOHKH CTEKJISTHHBIC, BOPOHKHU JeiuTebHbIe umuHapudeckue (50-
100 mi), cTtynku ¢ necTukoMm, gapdopoBble YallKu, MUHIETHI, QUIBTPHl OyMaXKHbIe, BaTa, Mapiid,
4aCcOBBIE CTEKJIA, AJICKTPOIUIMTKH, Ta00PaTOPHBIC IITATUBHI, CIIUPTOBBIE TOPEIKH, CITHYKH, TIPUOOP IS
MOJTy4eHUs ra30B (WK IpoOHpKa C Ta300TBOIHON TPyOKOii), epKaTenu s MPOOUPOK, CKIISTHKH s
XpaHEHUs] PEeaKTHUBOB, pa3/laTO4YHbIC JIOTKH; xuMuueckue crakanbl (50, 100 u 200 mu); mmarenu;
MUHIETHl; TUTEIbHBIE UL, CEKYHAOMEPHI (TaiiMepsl), MepHble Tpooupku (Ha 10-20 M) u MepHbIe
konobl (25, 50, 100 u 200 mu), BonsHas OaHs (MM TEPMOCTAT), CTEKIISIHHBIC MAOYKH;,; KOHHYECKHE
ko0b1 it TuTpoBanus (50 u 100 mir); HHIUKATOPHBIE TIOJIOCKH JUTs onpenesieHus pH u cranmapTHas
MHAMKATOpHAs IIKaJla; yHUBEpCaIbHbIA MHAMKATOP; nuneTku Ha 1, 10, 50 M (umu goszaropsl Ha 1, S u
10 mu1), OropeTku Juisi TUTPOBaHUs, MeIulMHCKUe mmpuisl Ha 100-150 mu, maGopaTopHble W/WiM
aHaJIUTUYECKHE Bechl, pH-MeTphl, cynmmibpHbIN mKkad, u 1p. 1abopaTopHOe 000pyI0BaHUE.



3.2. UudopmanmonHoe odecrieyeHue 00y4eHus

OcHOBHbIC HCTOYHUKH
1. Tabpuensn O. C, Octpoymos U. I', Cnankos C. A. Xumus, yueOnuk 10-11 kmace. — M.:
N3narensctBO «IIpocBenienuey, 2024
2. Yuebnuk Xumus: TexHonorndeckuii npopuiib. Y4eOHUK AT CTYICHTOB YUPEXKICHHHA
CIIO (1-e u3n.) | F'abpuensu Oner Caprucosud, OctpoymoB Urops ['eHHaapeBuy  — 1-¢
u3 ., crep. — Cepust Cpennee npodeccuoHaabHOe 00pa3oBaHUE
MockBa, u3narenbckuil HeHTp «Axkagemus» 2024. — 304 c.,

I[OHOJIHI/ITCJIBHLIC HCTOYHHUKH

1.I'abpuensn O.C. Xumus i mpernojgaBaTens: y4eOHO-MeToan4Yeckoe mnocobue
| O.C.I'abpuensn, I'.I". JIpicoBa. — M.: 2014

2. I'a6bpuensa O.C. u np. Xumus g npodeccuii U cnenuaibHOCTEeH
TEXHUYECKOTONPOHIIS (IJICKTPOHHOE IPUIIOKECHHUE)

3. I'a6puensa O.C. Xumust: mocodbue 11t moAroToBku Kk EI'D: yueb.
noco6ue / O.C.I'abpuesnsn, U.I'. Octpoymos, C.A. Crnankos. — M.: 2011

4. Epoxun FO.M. Xumus: 3amgaun u ynpaxsaenus. — M.: 2014 Epoxun
KO.M. COopHUKTECTOBBIX 3aqaHuil mo xumun. — M.: Akanemus, 2014

5. I'a6puensia O.C. Ilpaktukym: y4e6. nocobue / I'abpuensa O.C.,
OctpoymoB N.I".,Cnankos C.A., lopodpeeBa H.M. — M.: 2014

6. I'abpuensu O.C. u ap. Xumus ans npodeccuit u cnennanbHOCTEH

TEXHUYECKOTONPOHIIS (IJIEKTPOHHOE IPUIIOKEHHUE)

HNHuTepHeT-pecypcsl

1.hemi.wallst.ru - «Xumus. O6pa3oBaTeabHBIN CANT IS
IIKOJIEHUKOB)

2.www.alhimikov.net - OGpa3oBaTenbHbIN CaNUT IS IKOJIBLHUKOB

3.chem.msu.su - DnekTpoHHast OHOIHNOTEKA 10 XUMHU

4. www.enauki.ru — iHTepHeT-u31aH1e TS YIUTeeH
«EctecTBeHHBIE HAYKN»

5.1september.ru - metoauueckas razera "IlepBoe ceHTOps"

6. hvsh.ru — sxypran «Xumus B KO

7.Wwww.hij.ru/ -« XuMus 1 5KU3HBY

8.chemistry-chemists.com/index.html - snexTpoHHbIH KypHAT « XUMUKA ¥ XUMHSD


http://www.alhimikov.net/
http://www.enauki.ru/
http://www.hij.ru/

4 KOHTPOJIb " OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJBHOU JUCIIUITIJIMHBbI

KoHTponb W oIEeHKa pe3ynbTaToB OOyYEHHUS OCYIIECTBIISICTCS NpErnojaBaTelieM B
npoliecce MPOBEACHUs NMPAKTUUECKUX 3aHATHH M 1a0OpaTOpHBIX padoT, TECTUPOBAHUS, a TAKKE
BBIMOJIHEHUST  OOyYalOMIMMUCS WHAMBHAYaJIbHBIX 3a/JaHUl, TPOEKTOB,  HCCIICIOBAHUI.
PesynbraThl 00ydeHUS ONpEAEIAIOT, 4YTO OOydarouiuecs JOJDKHBI 3HaTh, [OHUMATh MU
JEMOHCTPUPOBAThH 110 3aBEPILIEHNUN U3yUYEHUS AUCLUIIINHBL.

Jns popMUpOBaHUs, KOHTPOJIS U OLEHKH Pe3yJbTaTOB OCBOCHMS yU4EOHOM AMCHUILINHBI
UCTIOJIB3YETCS CHCTEMa OLIEHOYHBIX MEPOIPUATHH, MPEICTABIISAONIas COO0N KOMIUIEKC yUeOHbBIX
MEpONPUATHHA, COIJACOBAaHHBIX C pe3yJibTaTaMu OO0y4deHHs M C(HOPMYJIUPOBAHHBIX C Yy4ETOM
OI'OC COO (mpenmerHsble pe3yapTaThl o qucuumiube) u PI'OC CIIO.

Ne OK/IIK | Moayas/Pa3nesn/Tema PesyabTaT 00yuenus Tunbi OLIEHOYHBIX
MepONpUsITHIA
OcHOBHOE coJiepKaHne
1 Pazgen 1. OcHoBbl | DopmynupoBats 0a3oBEIC
CTPOEeHUs BellecTBa TIOHSATHS ¥ 3aKOHBI XUMHUH
11 OKOL. | Crpoenne atomos COCTaBIATH XMMHYECKHE 1. TectoBoe 3aaHue
XUMHYECKHX JJIEMEHTOB U | (OPMYJIbI COCANHEHUH B «CTtpoeHue aToMOB
NpUpOJa XUMHYECKOI COOTBETCTBHH CO CTETICHBIO XUMHUUYECKHUX JJIEMEHTOB U
CBSI3U OKHCITICHUS XUMUIECKUX TIPUPOJA XUMHUICCKOH
9JIEMEHTOB, UCXO/IS U3 CBSI3I.
BAJICHTHOCTH U 2. 3aj1auu Ha COCTABJICHUE
3JEKTPOOTPHUIIATEIIEHOCTH XUMHUECKHX GopMyIt
JIBYXaTOMHBIX COCAMHCHHN
(oxcunoB, cyap(uaoB,
THIPUIOB H T.IL.).
3. 3ajanus Ha
HCIIOJIb30BaHUE XMMUYECKOU
CHMBOJIMKH
1.2 OK 01 Ilepuonuueckuii 3aKoH U Xapakrepu3oBarb 1. Tect «Merammyeckue /
OK 02 TabIuIa XUMHYECKIE JIEMCHTHI B HEMETaJNTHIEeCKUE CBOICTBA,
J.1. MenneneeBa COOTBETCTBHUH C MX AEKTPOOTPHUIATEIFHOCTD U
TIOJIOKEHHEM B CPOJICTBO K 3JIEKTPOHY
MEePHOINYECKON CUCTEME XMUMHUUYECKHUX JJIEMEHTOB B
XMMHYECKHX JJIEMEHTOB COOTBETCTBHE C X
J.W. Mengneneena 3JIEKTPOHHBIM

CTPOCHHEM U TIOJIO)KEHUEM B
MIEPHOINIECKOH crcTeMe
XUMHUYeCKuX 3emeHToB J[. 1.
MenpaeneeBay.

2. [IpakTveckre 3a1aHMS HA
YCTaHOBJIEHUE CBSA3U MEXKIY
CTPOEHHEM aTOMOB
XUMHYECKUX

3JIEMEHTOB M TIEPHOAMYECKUM
U3MEHEHHUEM CBOMCTB
XUMHYECKUX

3JIEMEHTOB M HX

COEIMHECHUH B

COOTBETCTBHUU C
TOJIO’)KEHUEM
Ilepuoguueckoit

cucreMe.

3. IIpaktuko-
OpUEHTUPOBAHHbBIE




TEOpETUIECKHE 3aIaHus Ha
XapaKTepU3aIIio
XUMHYECKHUX JICMEHTOB:
«MeTannnueckue /
HEMETAININYCCKHE
CBOIICTBa,
3JIEKTPOOTPHUIATENFHOCTD U
CPOJCTBO K IJIEKTPOHY
XUMHYECKHX DJIEMEHTOB B
COOTBETCTBHUE C UX
3JIEKTPOHHBIMCTPOCHUEM H
MOJI0KEHUEM B
NIEPUOJUYECKON CUCTEME
XUMHYECKHUX JICMEHTOB
JI.1. MenneneeBa»

13

OK 01
OK 04

CTpOGHI/Ie BCIICCTBa

XapakTepu30BaTh THITBI
XUMHYECKOH CBSI3M.
Knaccudukarus
JUCTICPCHBIX CUCTEM.

1. TectoBoe 3ananue
«MeTamnndeckast CBSI3bY.

2. [lpakTHyeckue 3a1aHus
«MogenupoBanne
Pa3JIMYHBIX THIIOB
KPUCTAJUIMYECKUX PEIIETOK
3. [pakTHko-
OpPUEHTUPOBAHHBIE
TeopeTHYecKHe 3a1aHus Ha
XapaKTepu3aInio
XMMHYECKHUX JIEMEHTOB!
«Meranueckue /
HEeMEeTaJUTHYECKHe
CBOMCTBa,
3IEeKTPOOTPHULIATEIEHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIMCTPOCHUEM H
TI0JI0)KEHHUEM B
TIePHOANIECKON CHCTEME
XMMHYECKHX 3JIEMEHTOB
J.N. Menpaeneesay

3. JJaboparopHast pabota Ne3
«IIpurorosneHue
CycCIIeH3MHKapOoHaTa
KaJbLHs B BOJIE.
JlabopaTopHast paboTa

Ned

«ITomyuenue smyabcuu
MOTOpPHOTOMACIA.
O3HaKoOMJICHHE CO
CBOMCTBAMM JUCIEPCHBIX
CHCTEM.

Pa3znen 2. PacTBopbl

HccaenoBaTb HCTHHHBIE
PAcTBOPHI € 3aJaHHBIMH
XapaKTePUCTHKAMHU

2.1.

OK 01
OK 02

TlonsTue o pacTBOpax

Paznugars nCcTHHHBIE
PacTBOPHI

1. 3agaun Ha
MIPUTOTOBJICHHE
PacTBOpPOB.




IIpakTuko-
OpPHEHTHUPOBAHHbIE
pacdeTHbIe 3aaHus
Ha JIUCICPCHBIC
CUCTEMBEI,
HCTIOJIb3yEMbIC B
OBITOBOM U
TIPOU3BOJICTBCHHOM
JIEATEIIBHOCTH
YyeloBeKa

2.2

OK 01
OK 04

HccaenoBanue cBOUCTB
pacTBOpoB

HUccnenosath
XHUMUYECKHE

¢$uznKo-
CBOMCTBA
HUCTHHHBIX PacTBOPOB

JlaboparopHas paboTa
«IIpurorosnenue
pacTBOpOB»

2.3.

OK 02
OK 04

DJeKTpoIUTHYECKAs!
IACCOLMANNs ¥ MOHHBIN
o0MeH

CocTaBnsTh ypaBHEHHS
XMUMHYECKHUX PEAKIH HOHHOTO
oOMeHa ¢ yyacTHeM
HEOPraHUYECKHUX BEIECTB

1. 3amanus Ha
COCTaBJICHHE
MOJIEKYJISIPHBIX U
WOHHBIX peakuuil ¢
ydacTHeM KHCJIOT,
OCHOBAaHUU U COJICH,
yCTaHOBJICHHE
U3MCHEHHUS
KHCJIOTHOCTH CPEJIBI
2. [Ipaktnaeckas padorta Ne2
«PacTBOpBL.
DNEKTPOIUTHYECKAS
JUCCOIIHAITUS.

Pa3nen 3. CTpoenue u
CBOMCTBA
HEOPraHHYeCKUX
BeIIECTB

HccnenoBarth cTpoeHHe U
CBOIICTBA HEOPraHUYECKHX
BelllecTB

KonTpoabsHnast pa6ora
«CaoiicTBa
HEOPraHu4ecKHuX
BeIlecTB»

3.1

OK 01

Knaccudukarus,
HOMEHKJIATYPa U CTPOCHHE
HEOPraHHYECKHUX BEIECTB

Knaccudpumuposats
HEOpraHNYECKHE BEIIECTBA B
COOTBETCTBHH C UX CTPOCHHEM

1. Tect «HomeHkatypa u
Ha3BaHNE HEOPTraHNYECKUX
BEIIECTB UCXOAS U3 UX
XUMHYECKOH (hopMyIIbI MK
COCTaBJICHUE XUMUYECKOU
(dbopmyJibl HCXOas U3
Ha3BaHUsI BEIIECTBA 110
MEXAYHapOJHON WIH
TPUBUAIBHOU
HOMEHKJIaType».

2. 3amaun Ha pacyeT
MaccOBOM10JTM (MaccChl)
XHUMHUYECKOT'0 JIEMEHTA
(coenuHenus) B

MOJIEKYJie (CMECH).

3. [IpakTHyeckue 3a1anust
0 KJ1accu(uKaImm,
HOMEHKJIAType U
XUMHUYECKUM QopMyIIaMm
HEOPraHUYECKHUX BEIIECTB
Pa3JINuHBIX KJIACCOB.

4. TIpakTHUYeCKHe 3aaHuUs
Ha OTIpeJeICHNE
XMMHUYECKOI aKTHBHOCTH




BEILECTB B 3aBHCUMOCTH
BU/Ia XUMHUYECKONCBSI3H U
TUIA KPUCTAJUIMYECKOM
PELIETKH

3.2. | OKO01 DU3NKO-XUMHYECKUE YcraHaBIMBaTh 3aBUCUMOCTh 1. TecToBoe 3agaHKe
OK 02 CBOWCTBA HEOPTAHUYECKUX | (PH3HKO-XUMHUECKUX CBOWCTB «OcobeHHOCTH
BEILIECTB HEOPraHMYECKUX BEIIECTB OT XUMHUYECKUX CBOKCTB
CTPOEHUS] aTOMOB M MOJIEKYJI, @ | OKCHJOB, KHCIIOT,
TaK)Ke TUMa KPUCTAJUIMYECKOI OCHOBaHUH, aM(POTEPHBIX
pelIeTKu THUAPOKCHUJIOB U COJICI».
3amaHus Ha COCTaBICHUE
YpaBHCHHI XUMUYECKUX
peakuuil ¢ yuacTueM
MIPOCTHIX U CIIOMKHBIX
HEOPTaHMYECKUX BEIIECTB!
OKCHJIOB METAJIJIOB,
HEMETaJIOB HaM(OTEPHBIX
3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHMH 1 aM(OTEPHBIX
THUIPOKCHUJIOB,
HEOpPTaHUYECKUX COJICH,
XapaKTePU3YIOIINX UX
CBOMCTBA M CIIOCOOBI
MOy YCHHS.
2. 3. Tlpaxtuko-
OpUEHTHPOBAHHEIE
TEOpETUYECKHE 3a/IaHus Ha
CBOWCTBA U MOJIYy4Y€HUE
HEOPraHUYECKUX BEIECTB
3.3. OK 01 Wnentndpukarms HccnenoBaTh KaueCTBEHHBIE 1. [IpakTuko-
OK 02 HEOPTaHMYECKUX BEIIECTB PEeaKIMu HEOPTaHUIECKUX OpUEHTUPOBAHHBIE 3aJIaHUS
OK 04 BEILIECTB 10 COCTaBJICHUIO
XUMHYECKHUX PEaKIIi ¢
y9aCTHEMHEOPTaHUYECKUX
BEIIECTB, HCITOIB3yEMbIX
JUTS UX UACHTH(DHUKAIINAH.
2.JlabopaTopHast paboTa:
“Unentuduxanms
HEOpraHWYECKHUX BEIeCTB”
4 Paznen 4. Kuneruueckue | XapakTepu3oBaTh
U TEPMOIMHAMHUYECKHE BJIMSIHUE PA3JIMYHbIX
3aKOHOMEPHOCTH ¢axkTOpoB Ha paBHOBecUeH
NMPOTEeKAHUSA CKOPOCTh XMMHMYECKHX
XHMHUYECKUX peaKiuii peakumi
4.2 OK 01 THUIbl XUMHUYECKHX CocTaBiiTh peakuuu 1. 3amaun Ha
OK 04 peakuuit COEIMHEHUS, Pa3I0KEeHHUSI, COCTaBJICHUE
oOMeHa, 3aMeeHHs, ypaBHEHHH
OKHUCIIUTEIILHO- peakiuii:
BOCCTAHOBHTEJIbHBIC — COCJIUHEHUS,
peakuuu 3aMEIICHUS,
pasnoxeHus1, 0OMeHa;
— OKHCIIUTEJILHO-

BOCCTaHOBUTCIIBHBIX




peakiuii ¢
UCIIONB30BaHHEM METOMa
3JIEKTPOHHOTO OayaHca.
2. 3amagu Ha pacyeT
MacChIBELIEeCTBA WU
00bEMa

ra30B [0 U3BECTHOMY
KOJINUECTBYBEILIECTBA,
Macce Win 00bEMy
OJTHOTO U3 Y4acCTBYIOLIHX
B pPeaKlUy BELIECTB;
pacuétel Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA)
NPOJYKTOB PEaKLUH, CITH
OJIHO W3 BEILIECTB UMEET
TPUMECH

JlaboparopHas pabota Nel0
«Peaknyn, unymmue c

00pa3oBaHHEM Ocajika, ra3a
WINBOALI. Peakuyu B
PacTBOpax 3JICKTPOTUTAXY.

5 HccnenoBats cTpoeHue u KounrtpoabHas padora Nel
Pa3zpen S. Merajuibt u CBOIICTBA METAJLJIOB U 1o pazenam
HEMETAJLTBI HEMETAJIOB «Heopranuyeckoi u
o0I1eH XUMHUU»
51 OK O6uye u XuMHYECKue Hccnenosathb Gpusmuko- 1. IIpaktuueckas padota Ne5
01; CBOICTBA METAJIJIOB. XMMHYECKHE CBOMCTBA «Pemenue 3amau
OK CriocoObI OTy4eHUs METaJIJIOB U CIIJIABOB. «DNEeKTPOIN3PaCTBOPOB
02; METaJUIOB. YcTaHaBnIMBaTh 3aBUCHMOCTD U pacIjlaBOB
OK 04; CrraBbl METaNJIOB. (hM3UKO-XUMHYECKHIX CBOHCTB DJIEKTPOJIUTOBY.
OK 07 Koppo3us meTamios. METaJIJIOB OT CTPOEHUS 2. [Ipaktuko-
MOJIEKYII. OpPUCHTUPOBAHHBIE
HccnenoBath kauecTBEHHBIE 3alaHus Ha OTIpeIeTICHIE
XapaKTEePUCTHKHI KOPPO3HH METaJIIOB.
OTIpEeNIeIIEHHBIX CILIABOB.
5.2 | OK04; | Hemerasmisi HccnenoBath  (pU3UKO- 1. TecToBoe€ 3aaHKe
OK 07 XMMHYECKHE  CBOMCTBA «HemeTaiwis
HEeMeTaJIJIOB. 2. [Ipaktraeckas padota Ne6
Knaccudunuposats «ITomyuenue,
AJUIOTPOIIHBIE BUIOU3MEHEHUA cobupanue u
HEMETAaJIJIOBB COOTBETCTBUH C pacrio3HaBaHue
HUX CTPOCHUEM. rasoB».
6 Pa3znen 6. Ctpoenne u HccnenoBaThs cTpoeHHEe H KonTponbsnas pabora
CBOIiCTBA OpraHuueckux | CBOMCTBA  OPraHMYeCcKMX «CTtpoeHue u
BelIeCTB BelIeCTB cBoOlicTBa
OpraHHYecKuX
BelIeCTB)»
6.1 | OKO1 Knaccuduxanmys, Kaccudurmpoats 1. 3ajaHus Ha cOCTaBIEHUE
CTPOCHHUE U OpraHuYeCcKUe BEIECTBA B Ha3BaHUM OPTaHUYECKUX
HOMCHKJIaTypa COOTBETCTBHUHU C UX COG}II/IHGHI/Iﬁ 110

OPraHn4cCKuX BEIIECTB

CTPOCHHEM.

TPUBHAIILHOW WITU
MEXTyHapOTHO M
CUCTEMATUYECKON
HOMEHKJIaType.




2. 3aganus Ha
COCTaBJICHHETIOIHBIX

1 COKpAILCHHBIX
CTPYKTYPHBIX

bopmyn

OPraHIMYeCcKUX

BEILECTB OTACJIBHBIX
KJIacCOB.

3. 3agauu Ha onpeieeHne
npocreien GopMyIIbl
OPraHU4eCcKOi MOJICKYJIbI,
UCXOJSIN3 DJIEMEHTHOTO
cocrasa (B %)

6.2

OK 01
OK 02
OK 04

CBolicTBa OpraHMYECKUX
COEIMHEHN N

VcTaHaBIMBaTh 3aBUCHMOCTD
(1)I/ISI/IKO'XI/IMI/I‘ICCKI/IX CBOWCTB
OpraHnv4eCKuX BCUICCTB OT
CTPOCHU MOJICKYJI

1. 3aganus Ha coCTaBICHUE
YPaBHEHUN XUMHUYECKUX
peakuuiic yuactuem
OpraHUYECKHX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U
CTPOEHHUSL.

2. 3amaHus HA COCTaBJICHUE
YPaBHEHUN XUMHUYECKUX
PpeaKuui, LIUTIOCTPUPYIOLINX
XUMHUYECKHE CBOMCTBA C
Y4€TOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX
peaKuuii ¥ TeHeTUYECKOMN
CBSI3M OPraHUYEeCKUX
BEIIECTB Pa3HbBIX KJIACCOB.
3. PacuerHbie 3a1auu 110
YPaBHEHUSAM peaKuuil ¢
y4aCTUEMOPTraHUUECKHUX
BEIIECTB.

4. JIabopatopHast paboTa
«IIpeBparenus
OpraHMYECKUXBEIIECTB
TP HATPEBAHUNY

6.3

OK 01
OK 02
OK 04

Wnentndukarms
OpPraHUYECKUX BEIIECTB,
HX 3HAYCHUE U
MPUMEHEHUE B OBITOBOM U
MIPOU3BOJICTBCHHOM
JIEATENBHOCTH YeI0BEKA

HCCJ’IGI{OBaTL Ka4y€CTBCHHBIC
pCakun OpraHuv4CCKuxX
COGHI/IHGHI/Iﬁ OTACJIBHBIX
KJ1acCoB

1.IIpakTuko-
OPHEHTHPOBAaHHbIE 3aJaHUs
10 COCTaBJICHHIO
XUMHUYECKHUX PEAKIHH C
y4acTHEM OPTaHUIECKUX
BEIIECTB, B T.U.
HCIIOJNIB3YEMbIX JJISl UX
HUACHTU(HUKAIMA B OBITY U
MIPOMBIIIIEHHOCTH.
2.JIabopatopHas padoTa:
«nenTnduxanns
OpraHUYeCKUX COEUHEHUN
OTJENBHBIX KJIACCOBY

Paznen 7.

Xumus B ObITY H
NMPON3BOJACTBEHHOM
AeATeTbHOCTH YeJ0BeKa

OueHuBaTh MOCJIECTBHS
OBITOBOM M
NMPOU3BOACTBEHHOT
JeATeJIbHOCTH YeJI0BEKA C
MO3HIHIA YKOJOTrHYeCKoit

3amura keiica (¢
y4yeToM Oyayuiei
npogeccuoHaILHOI
JesITeJIbHOCTH)




0€30IaCHOCTH

OK 01
OK 02
OK 04
OK 07

Xumust B OBITY 1
MIPOU3BOJCTBEHHON
JIeITeIbHOCTH YeJI0BeKa

OlLieHMBaTh MOCIICICTBUS
OBITOBOM U
MPOU3BOICTBEHHOM
JIeSITCILHOCTH YeJIOBEKA C
MO3UIMH IKOJIOTHYECKOM
0e30MacHOCTH

Ketic (c yuerom
Oymymeit
npoeCCHOHATBHOM
JeSITeIbHOCTH)
Bo3MmorkHBIE TEMBI KEHCOB:
1. [Morennenue
KITUIMaTa u
BBICBOOOXKICHHE
ra30BBIXTHIIPATOB CO
JIHa OKeaHa.

2. bynymue marepuasl st
aBHa-,MallluHO- U
TIPUOOPOCTPOCHUS.
3. HoBrle
MaTepHabl s
COJTHEYHBIX

Oarapeit.

4. JlexapcTBa Ha
OCHOBE
PACTUTCIIbHBIX
npenapaTos




NHIANUBUAYAJIBHBIE UCCIIEJOBATEJIbBCKHUE ITPOEKTbI

1.B npomecce UHAMBUAYATbHOMW HCCIENOBATEIbCKOM pabOThl MO XUMHUU
«Ilomumepbl. CHHTeTHYEeCKHE BBICOKOMOJIEKYJsIpHbIe coenuHenust (BMC»
paccMOTpeTh NPHUMEHEHHUE IIOJMMEPOB B IIOBCEIHEBHOM JKM3HU W IEPCHEKTUBBI HX
pa3BUTHA B HayKe U OBITY, UX CBOMCTBaxM 00JacTsIX mpuMeHeHus. [IpoekT MoxkeT ObITh
UCIIOJIb30BaH HAa ypOKaxX OMOJIOTHH M XUMHUH B KQUECTBE JOTOTHUTEIBHOTO MaTepHraia npu
MOJTOTOBKE K YPOKaM U SK3aMEHAIIMOHHBIM paboTaM 1Mo OMOJIOTHH U XUMHH, a TAKXKE JUIS
CaMOCTOATEJIBHOIO U3yYEHHUSI 110 TEME.

2. «CocTaB 1eTCKHX MOIOIIMX CPEJCTB M MX BJIMSIHHE HA OPraHU3M pedéHKa»
aBTOPBI JOJDKHBI UCCIEAOBATh JETCKUE MOKOIIUE CPEICTBA Pa3HbIX TOPIOBBIX MApPOK U
U3YYUTh XMMHUYECKHI COCTAB UCCIEAYEMBIX CPEJICTB JAETCKON I'MIMEHBbI, ONPENEIUTh UX
BO3/ICHCTBHUE Ha 3/I0POBbE PeOCHKA, yCTAHOBUTH HA YTO CIIEAyeT 00paTuTh HAM BHUMAaHUE
IIPU MOKYTNKE JETCKUX MOIOIIUX CPEICTB.

3. «Bausinue pa3jin4yHbIX ()AKTOPOB Cpelibl HA CKOPOCTh XUMUYECKOIH peakium»
CIIEZyeT WCCIIEZOBATh BIUSHUS (PAKTOPOB CpENbl: TEMIIEPATyphl, TUIOMAAH TOBEPXHOCTH
COMPUKOCHOBEHHMSI BEILIECTB, KaTAIU3aTOPOB, MHIMOUTOPOB, KOHIIEHTPAIIMU BELIECTB Ha
CKOPOCTh XUMHHYECKON peakuuu. OmnpenesnuTh MOoJab3y WU BpEl OKa3bIBa€T CKOPOCTh
XUMHUYECKON peaKIMH HapOJHOMY XO3AKCTBY, COOpaTh MaTepUalIbl, XapaKTepU3YIOIIUE
M3Yy4aeMbIil BOIIPOC K YPOKY 10 XUMHH 110 JaHHOU TEME.

4. «ITUNOBBIH CHUPT - Bpar 3/10pOBbsl 4YejJOBeKa M 00mecTBa», B
HCCJIEIOBATENILCKOM MPOEKTE coOpaTh Marepral 00 UCTOPHUM MOSBICHUS AIKOTOIIsA, €ro
IIPOM3BOJICTBE, CBOMCTBaX M 3HAYEHUM B HapoJHOM Xo3siictBe. IlokazaTe maryOHoe
BO3JICUCTBUE CIHMPTOB Ha >KMBBIE OpraHu3Mbl. [IpoBecTH wucciieoBaHUS U IOKa3aTh
HEraTHBHOE BIIMSHUE HA )KU3HU B 00ILIECTBE 3TOr0 BelecTBa. JlaHHbIE CBEACHUS JOTIOIHSIT
MaTepHalbl ypOKOB XUMHUH M OMOJIOTHU 110 IaHHOU TeMe.

5. «CTpouTe/ibHbIE MaTepHaJbl M HMX BJHSHHE HA OKPYXKaOLIYI0 cpely H
310POBbeYeJI0BeKa», B IPOEKTE OTPA3UTh OTBETHI HA BOIPOCHI IKOJIOTHYECKUX MPOOIIEM,
CBA3aHHBIX CO CTPOMUTEIBCTBOM OOBEKTOB HApOJHOTO  XO3SHCTBa; MPOOIEMBI
B3aMMOOTHOIIEHUS 00IIecTBAa U MPUPOAbI, COXpaHEHHE OKpYyXkKarolei cpeasl. Boiaepxar
JIM 3KOJIOTUYECKHE CHCTEMBbl BO3pacTarollve XOo3sHCTBEeHHble Harpy3ku? ['ne nambonee
OIIaCHOE 3BEHO B KOMIUIEKCEIKOJIOTHYEeCKUX MpobiemM? OxpaHa OKpy»Karoliel cpelsl B
Poccun. CoBpeMeHHbIe TPOOJIEMBI U ITYTH UX PELLICHUS.

PexoMenayemMblie TeMbl IPOEKTOB 110 XUMUH
Mertaiisl B )KM3HHU YEJIOBEKA.
Mertauibl ¥ CIJIaBbI, UX CBOMCTBA M IPUMEHEHUE B PATHMOIICKTPOHHOMN
arnmaparype.
Mup Boasl. TaiiHbl BOOOIIPOBOAHON, CEKPETHI MUHEPAIBHOM.
Mup nnactmacc.
MBI )kuBEM B MUDE MTOJIUMEPOB.
Mpeut0: Buepa, CEroaHs, 3aBTpa



