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KBanudukamusi: ciecapb 1o peMOHTY TOJIBUXKHOTO COCTaBa U MTOMOITHUK MAIIMHUCTA
®opma 00yYeHHUs1: OUHAS

HopMaTuBHbBIii cpok o0yuyenusi: 2 roga 10

MecsIeB Ha 0a3e OCHOBHOTO OOIIeTro 00pa3oBaHus

Wpxkytck, 2026 T.



Pabouas nporpamma yueonoi aucrurmummasl O/].10 Xumus pazpaborana Ha OCHOBE:
- denepanbHOr0 rocy1apcTBEHHOI0 00pa30BaTEILHOTO CTAHApTa CPETHETO OOIIETO
obpazoBanus (nanee PI'OC COO), yTBepKI€HHOTO NMPUKa3oM MuHUCTEPCTBA 00pa30BaHUs U
Hayku PO ot 17 mas 2012 roga Ne 413 ¢ u3smMeHEHUsIMU U JOTIOTHEHUAMU OT 29 nexabps 2014 r.,
31 nexabps 2015 1., 29 urons 2017 r., 12.08.2022 r. ITpuka3z Ne732; 20.03.2024 r. [Ipukas
Nel76;27.03.2025 r. [Ipuka3z Ne239

- @enepalibHOTO  TOCYAApCTBEHHOrO0  00Opa30BAaTEIBHOTO  CTaHIApPTa  CPEAHETO
npodeccuonansHoro odopazopanus (naee ®I'OC CIIO) no mpodeccun 23.01.09 IMomorrHMK
MalIMHKUCTA (10 BUJAM MOJIBUYKHOTO COCTaBa >KEJIE€3HOJAOPOKHOTO TPAHCIIOPTA), YTBEPKACHHBIN
npukazoM MunucrtepctBa IIpocsemenus PO or 20.03.2024 r. Ne 175 «O0 yTtBepxkneHun
denepanbHOro rocyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHJapTa CPEAHEr0 MPO(hecCHOHATBEHOTO
obpa3zoBanus o npodeccun 23.01.09 INomonank MamuHUCTA (IO BUAaM TOJBHYXKHOTO COCTaBa
YKEJIE3HOJOPOKHOTO TPAHCIIOPTA)»,

- OenepanbHON 00pa30BaTEILHON MPOrPaMMBI CpeHEero o0Iero oopazoBanus (najiee —
®OII COO), yrBepxaennoi [Ipukazom munucrepctsa npocsetienus PO ot 18.05.2023 r. Ne 370;

- ®epepanbHOl paboueit mporpammel o yuebrnoi mucuurminae O1.10 Xumus;

- PaGoueit nporpammsl Bociutanus ['BIIOY NO UTTpuC;

- Y4eOHOro miaHa 1o CrenuaibHOCTH;

- ¢ yuetoM [IpumepHoii mporpammsl oO1ieo6pazoBarenbHoi yueOHoi nuctumumnabl OJ1.10
Xumus i npodeccuoHanbHBIX 00pa3oBarenbHbIX opranm3anuii (PexomennoBannoit ®I'BOY
JAIIO  Huctutyt pa3Butus npodeccuoHanbHoro obpazoanusi» (PI'BOY  «UPIIO»),
yTBEep)KJIeHHOIHA 3aceqaniu CoBeTa Mo OLIEHKE COAEP)KaHUS M KayecTBa MPUMEPHBIX paboumx
porpaMm o0111e00pa3oBaTeIbHOro U coluanbHO-TymMmanuTapHoro nukiioB CIIO, [Iporokon Ne 14
ot 30 HosOpst 2022 1.).

SAsnsercs yacteio OITOIT o6pa3oBarenbHOI OpraHu3anuy.

PazpaboTtumk:
NBanosa I'.H., mpenogasarens Xumuu

Paccmotpena u omobpena Ha 3acenanuu LK
IIporokois Ne 9

oT «18» masa 2026 r.

[Ipeacenarens LK JaBeinenko JI.H.




COJAEP)KAHUE

MACHOPT ITIPOT'PAMMBI YYEBHOU JAUCHHUIIJIAHBI
CTPYKTYPA U COAEPKAHUE YUYEBHOM TV CHUTLIAHBI

YCJIOBUSI PEAJIMBALMU NPOTPAMMBI
YYEBHON JUCIMUILINHEI

KOHTPOJIb W OLEHKA PE3YJIbTATOB
OCBOEHUAYYEBHOU JUCIUITJIMHbI



1. MMACIIOPT TIPOT'PAMMBI YYEBHOM JTACIUILIAHBI

1.1. Mecto JIMCUMIUIMHBI B  CTPYKTYpe  OCHOBHOW  mnpodgeccHOHAIbHOM’
0o0pa3oBaTeIbHON NMPOrpaMMbl

ObmeobOpazoBarenbHas auctuminaa OJ1.10 Xumus usydaercs Ha 0a30BOM ypOBHE B
00111e00pa3oBaTEIbHOM IIUKJIE Y4eOHOTO TJIaHa OCHOBHOM MpodhecCHoHaIbHOM 00pa30BaTEIbHOM
IpOTpaMMbl TOJATOTOBKH KBaTH(PHUIUPOBAaHHBIX padounx, ciyxammx (OITOIT IITIKPC) na 6aze
OCHOBHOT0 00111eT0 00pazoBanus no npodeccuu 23.01.09 MammHUCT TOKOMOTHBA. .

Tpynoemkocts muctutumabl O/.10 Xumus Ha 6a30BOM ypOBHE COCTaBISICT 78 4acoB, U3
KOTOPBIX 74 yaca — 6a30BbIi MOIYJIb (6 pa3nenoB) U 4 yaca — npuKiIaaHoN Moxynb (1 pasmen),
BKITIOYAIONTUH MPAKTUKO-OPUEHTHUPOBAHHOE COJICPIKAHNE CIICIIHAILHOCTH.

[IpuknagHoii MoOAyJ b BKIIOYAeT OJAWH pazaen. Paszmen 7 «Xumuss B ObITY H
IIPOM3BOJICTBEHHOH JEATEIHHOCTH YEJIOBEKa» PEeallM3yeTcsl Ha MaTepHhalie KelcoB, CBI3aHHBIX C
9KOJIOTHYECKON Oe30MacHOCTbI0 M OIICHKOM MOCIEACTBHI OBITOBOMI M MPOU3BOJCTBEHHOU
nesteibHOCTH U1 podeccnu 23.01.09 MammHUCT TOKOMOTHBA.

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

1.21. Ileau u 3272494 AUCHUIJIHHBI
@opmMupoBaHHE Yy CTYACHTOB IPEACTABICHUA O XMMHMUYECKOHM COCTABIIAIOIIEH
€CTECTBEHHO- HAay4YHOM KapTUHbl MHMpa KaK OCHOBBI NPUHATUS DPELIEHUN B JKU3HEHHBIX 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,
YPaBHEHMsI XMMHUYECKHX peakluil, OOBSICHATh HMX CMBICI, HHTEPIPETUPOBATH PE3YJIbTATHI
XUMHYECKUXIKCIIEPUMEHTOB,

3) cdopmHpoBaTh HABBIKU MPOBEACHUS MPOCTEHIINX XUMUICCKHX IKCICPHUMECHTAIbHBIX
HCCJIEIOBAHMM ¢ COOJII0IEHNEM ITpaBuIl 0€30I1aCHOT0 OOpaIeHMs C BEIIECTBAMHU U JIAOOPATOPHBIM
00opya0OBaHUEM;

4)  pa3BUTh YMEHHS UCIOJIH30BaATh HHPOPMAIHIO XMMUYECKOTO XapaKTepa U3 Pa3InuaHbIX
HCTOYHUKOB;

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

6) chopMHpOBaTh TMOHMMAHUE 3HAYMMOCTU JIOCTHKEHHUH XHUMHMYECKOW HayKu U
TEXHOJIOTH JIJIs1 pa3BUTHS COMATILHON U TIPOM3BOJICTBEHHOU cep.



1.2.2. [lnanupyemble pe3yJabTaThl 0CBOEHHUsI 001Ie00pa3oBaTeabHON AUCHUIIMHBI B c00TBeTCTBHU ¢ @I'OC CIIO u Ha ocnoBe ®PI'OC

Kon " IL1anupyeMble pe3yJIbTAThI 0CBOCHHS THCIHILTHHBI
HAUMEHOBaHHe i
(hopMupyemMbIX O6mue! JucnHIUIHAAPHbIE?
KOMIIeTeHIIii

OK 01. Bribupars
CIOCOOBI pelIeHUs
3amaq
npodeccroHanbHO
MU JesITEIbHOCTHU
NPUMEHUTENBHO K
Ppa3IMIHBIM
KOHTEKCTaM

B yacTé TPY10BOr0 BOCIIMTAHMSI:

- TOTOBHOCTh K TPYIy, OCO3HAHHME IEHHOCTH MAacCTEPCTBa,
Tpynonrodue;

- TOTOBHOCTH K aKTHBHOH JEATENLHOCTH TEXHOJOTHUECKON U
COIMANbHON HAIPaBICHHOCTH, CIOCOOHOCTh HWHHIIUHHPOBATH,

[UIAHUPOBaTh M CAMOCTOSITENIBHO  BBINOJHATH  TaKylo
e TeIbHOCTB;
- UWHTepec K pa3Iu4HeIM cdepam mpodeccHoHanbHON
e TeIbHOCTH,
OBaagenue YHHMBepPCAJIbHbIMHU Y4eOHbIMHU

MO3HABATEJIHLHBIMH AeCTBUSMU:

a) 0a30BbIe JJIOTHYECKHeE IeiiCTBUS:

- CaMOCTOSTeThHO (QOpPMYIUPOBATh U  AKTyaJHU3UPOBATH
npobieMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBIMBATh CYNIECTBEHHBIN MPU3HAK WM OCHOBAHUSI IS
CpaBHEHUsI, KJacCUPUKAIMK U 0000IICHHS;

- ONpeNeNaTh LENH JeATENbHOCTH, 3a/aBaTh MapaMmeTpbl U
KPUTEPHUH UX JTOCTHKCHUS;

- BEISIBIITH ~ 3aKOHOMEPHOCTH |
[paccMaTpUBAEMBIX SBICHUSX;

IPOTUBOPLCHUS B

o BHOCHUTb KOPPEKTUBbBI B JACATCIbHOCTb, OILICHHUBATb
COOTBETCTBHUC PE3yJIbTAaTOB OeJsaMm, OLICHHUBATb PpUCKHN
HOCHCZ[CTBI/Iﬁ JACATCIBbHOCTH,

- pa3BuBaTh KPCATHUBHOC  MBIIJICHUE TIpU  PCIICHUHN

PKU3HEHHBIX MTPOOIIeM

0) 6azo0BbIe HCCIeN0BATEIbCKIE eCTBUS:

BJIaJCTh HABBIKAMHU yqe6HO-I/ICCHe}10BaTeHBCKOﬁ )5 HpOCKTHOﬁ
MesITeTPHOCTH, HAaBBIKAMH Pa3pemIeHus IpooIIeM;

- BBISABIISITH TIPUINHHO-CJIICACTBCHHBIC CBA3HU u
AKTYyaJIM3UpPOBATh 3aJady, BBJIBHTATh THIIOTE3Y €€ PEUICHUS,
HAXONUTh  apI'yYMEHThI  JUIs  JIOKAa3aTeIbCTBA  CBOMX

- BIaJIeTh CUCTEMON XMMUYECKUX 3HAHUHN, KOTOpasi BKIIOUACT: OCHOBOIOJIATAOIIE TOHATHUS
(XMMHIYECKHIA DIIEMEHT, aTOM, DJICKTPOHHAsI 000JI0YKa aTOMA, S-, P-, d-3JIEKTPOHHBIE OpOUTATH
aTOMOB, HOH, MOJIEKyJla, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIHHOCTh, CTENEHb OKHCICHHUS,
XUMHUYECKash CBSA3b, MOJIb, MOJSpHAas Macca, MOJSIPHBIA 00BEM, YIJICPOIHBINA CKEIET,
(yHKIMOHANbHAS TPYINa, paauKal, U30MEpHsl, HU30MEPbI, TOMOJOTHYECKUH Psi/l,[OMOJIOTH,
YTIEBOAOPOABI, KUCIOPOA- U a30TCOAEp)KallMe COEAMHEHHs, OHMOJIOTHUECKH AaKTHBHBIC
BemecTBa (YIJIEBOABI, JKHPBI, OENKHM), MOHOMEp, TIOJHMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPDHBIE COCIUHEHUS, KPUCTAJUIMYECKas peNIeTKa, THUIBl XHMHUYECKUX
peaknuil (OKHCIUTENTbHO-BOCCTAHOBHUTENBHBIE, 9K30-1 YHIOTCPMHUUYECKUE, PEaKIINH HOHHOTO
oOMEeHa), pacTBOp, OHIEKTPOJIUTHI, HEINEKTPOJHUTHI, 3JIEKTPOIUTHYECKAst JHCCOIMAINS,
OKHCJINTENb, BOCCTAHOBHUTEIb, CKOPOCTh XMMHYECKOH PEaKIMH, XUMHYECKOE PaBHOBECHUE),
TEOPUH U 3aKOHBI (TEOPUs XUMHIECKOTO CTpOCHHs opranmyeckux Bemects A.M. Bytneposa,
TEOpUsl IIEKTPOIUTUYECKON AUCccoLMalyy, nepuoaudeckuil 3akon JI.11. Menaeneesa, 3aKkoH
COXpaHEHHs] MacChl), 3aKOHOMEPHOCTH, CHMBOJHMYECKHI SI3bIK XUMHH, (DaKTOJIOTHUECKHE
CBE/ICHUS O CBOICTBaxX, COCTaBe, MOJTY4YEHHH M 0€30IIaCHOM HCIIONB30BAHUU BaKHEHUIIINX
HCOPTaHUYCCKUX U OPTaHUYCCKUX BEIIECTB B 6I)ITy u HpaKTH‘IeCKOﬁ JACATCIBbHOCTH YCJIOBCKA,
- YMETbH BBIABJIATH XapaKTEPHBIC MPHU3HAKU U B3aUMOCBA3b U3YYCHHBIX HOHﬂTHﬁ, MMPUMEHATD
COOTBETCTBYIOILIME MOHATUS MNPH OINHMCAHUM CTPOEHHUS U CBONCTB HEOPraHUYECKUX U
OpPraHUYECKUX BEILECTB U UX NPEBPALICHUN; BBIABIATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUH C
MOHATUSAMH U NPEJCTABICHUAMHU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb HCIONb30BaTh HAUMEHOBAHHA XMMHUYECKHUX COEJUHEHUI MEXIYHapOJHOrO COH03a
TEOPETUYECKON W NPUKIAJHOW XUMHMHM M TpHBHAJbHBIE Ha3BaHMs Ba)KHEHIINX BELIECTB
(9THNEH, aneTuIeH, TIMIepuH, GeHo, GopManbIeru, YKCyCcHash KUCIO0Ta, TIAUIHUH, YTrapHbIH
ra3, yrJIEKUCIBIM Ta3, aMMHaK, TalleHas H3BECTb, HETAIIeHas U3BECTb, MUTLEBAas COAa U
JPYTHX), COCTaBISATH (POPMYJIbI HEOPTaHMYECKMX W OPraHWYeCKHX BEIIECTB, YPaBHEHHUS
XHUMHNYCCKUX peaKHHﬁ, OOBSACHATH HX CMBICII; TOATBEPXKAATHh XapaKTCPHLIC XHUMHYCCKUEC
CBOMCTBA BELIECTB COOTBETCTBYIOIIMMHU JKCIHEPUMEHTAMU M 3alUCSIMM  yPAaBHEHUMU
XUMHUYECKUX PEaKInii;

- YMETh YCTaHaABJIMBATh NPUHAMJICKHOCTHb HM3YUYCHHBIX HCOPraHMYCCKHUX M OPraHUYCCKHUX
BEHICCTB K ONPCACIICHHBIM KJjlacCaM U TpyIiamM COC}II/IHGHHﬁ, XapaKTCpU30BaTh UX COCTAB U
BayKHEHIIINE CBOﬁCTBa; OnpeaciiATh BHUJbl XUMHWYCCKHUX CBsI3CH (KOBaHGHTHaf{, MOHHAas,
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[YTBEpIKICHHUH, 3a1aBaTh apaMeTphbl U KPUTEPHH PEIIICHNS;

- aHaJIM3WUpOBaTh IOJYYCHHBIE B XOJC pCIICHHUS 3aJadu
[PE3yNbTaThl, KPUTHYECKH OICHUBATh HUX JOCTOBEPHOCTH,
[POTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSX;

- yMeThb [EPEHOCHUTh 3HAHHUSA B IO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIACTH JKU3HEIEITEILHOCTH;

- YMETh HWHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX
oOacTeit;

- BBIABUIAaTh HOBBIE UJIEH,
MOIXOJIBI U PETIICHHS;

- CIOOCOOHOCTH HX HCIIONB30BaHHS B IO3HABATENLHON H
COIMATLHON MTPAKTHKE

npeajaratb OpPUTHHAJIBHBIC

METAUIMYECKasi,  BOJOPOXHAs),  THIIBI
KIIacCU(PUIIPOBATh XUMHIECKNE PEAKIINH;
- chopmMHpoOBaTh IMPEACTABICHUS: O XHMHYECKOHW COCTaBIAIONIEH €CTECTBEHHOHAYYHOM
KapTHUHBI MUPA, POJIN XUMHUH B ITO3HAHWUU SIBICHUH MPUPOABI, B (OPMUPOBAHUN MBIIUICHAS U
KyJIBTYpBl JMYHOCTH, €€ (PyHKIMOHAIBHOM TpaMOTHOCTH, HEOOXOAMMOHN I PELICHUS
MPaKTHYECKHUX 3a/1a4 M 3KOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO H
NIPUPOAHOM CPELE;

- YMEThb NIPOBOIUTH pacdeThl IO XUMHYECKUM (OpMyJiaM M YPAaBHCHUSIM XHMHYECKHX
peaKkuuil C HCIONB30BAaHMEM (U3NYECKUX BEIMYMH, XapaKTEPHU3YIONIUX BEIIECTBA C
KOJIMYECTBCHHON CTOPOHBI: Macchl, 00beMa (HOpPMAaJbHBIC YCIIOBHS) Ta30B, KOJIMYECTBA
BCHICCTBA; UCIOJIB30BATH CUCTEMHLIC XUMUYCCKUC 3HAHUA U MPUHATUA pemeHHﬁ B
KOHKPETHBIX JKU3HCHHBIX CUTYAllNAX, CBA3aHHBIX C BEHICCTBAMU U UX TPUMCHCHHUCM.

KPUCTAJTUIMIECKUX pemeTOK BCIICCTB,

OK 02.
Hcnons3oBath
COBpEMEHHbBIE
Cpe/CTBa TIOHCKa,
aHaIM3a u
MHTEPIPETAILIH
HHPOPMAMH |
MH(OpPMALMOHHEIE
TEXHOJIOTHH  JIJIS
BBITIOJIHEHNS 33124
npodeccroHanbHO
W JIeSITEIbHOCTHU

B 00.1acTH IEHHOCTH HAYYHOI0 NO3HAHUS

- c(hOpMHPOBAaHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHSI HayKd W OOILIECTBEHHOU
MPaKTUKY, OCHOBaHHOTO Ha Jasnore KYyJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpLICHCTBOBAHUE SI3bIKOBOM M YHUTATENIbCKOM KyJIbTYpPbI
KaK CpeICTBa B3aUMOJAEWUCTBUSA MEXAY JIOAbMH U IO3HAHUS
MUpa;

- OCO3HAHHE ILIEHHOCTH HAyYHOM MAEATEeNbHOCTH, TOTOBHOCTH,
OCYIIECTBIISATH MPOEKTHYIO U MCCIIEI0BATENIECKYIOAEATEIBHOCTH)
WHANBUAYAJIBHO U B IPYTIIE;

OgJagenne YHHBEPCAJIBLHBIMHA Y4eOHBIMHT
MO3HABATEJLHBIMH JAeHCTBUSMU:

B) padora ¢ undopmanueii:

- BIAQJCTh HABBIKAMH  MOJNYYeHUs HMHOOPMAIMHU U3
MCTOYHHUKOB PAa3HBIX THIIOB, CAMOCTOSTEIBHO OCYIIECTBIISATH
[OWCK, aHallW3, CHCTEeMAaTH3alMi0 W  HHTEPIPETAIHIO

MH(pOpMaLMK Pa3IMIHBIX BUAOB U (OPM IPEICTABICHHUS;

- co3laBaThb TEKCTHl B pa3lIMUHBIX (opmarax ¢ y4deToM
HasHaYeHUss WHPOpMAIMU M LEJNeBOH ayIUTOpHH, BBHIOMpas
ONTUMANTEHYIO (POPMY TPEACTABICHIS U BU3yaIH3aIINH;

- OIICHMBATh JOCTOBEPHOCTH, JIETHTUMHOCTH MH(pOPMAITIH, €€
COOTBETCTBHE MPABOBBIM U MOPAITBHO-ITHYECKIM

HOpMaM;

- HCIIOJIb30BaTh CpencTBa

HH(POPMAIMOHHBIX u

- yMeThb IUIAHHPOBAaTh U  BBINOJHATE XHUMHUECKHH OSKCIEpUMEHT (TpeBpalleHus
OpraHMYECKUX BEIIECTB IpU HArpeBaHMH, IOJy4YEHHE OSTHJICHAa M H3yYeHHE €ro CBOMHCTB,
KaueCTBEHHbIE PEaKIIMK Ha aJIbJIeTU/Ibl, KpaxMaJl, YKCYCHYIO KUCIIOTY; JeHaTypalys OeKOB NpH
HarpeBaHWY, [[BETHBIE PEAKLUH OCJIKOB; MPOBOIUTH PEaKIMU HOHHOTO OOMEHa, OIpEAEIATH)
CpeIy BOIHBIX PACTBOPOB, KAUECTBCHHBIC PEaKIIUU Ha CyNb(aT-, KapOOHAT- U XJIOPUA-aHHOHEI,
Ha KAaTHMOH AaMMOHHS; pellaTh »SKCIEPUMEHTANbHBIE 3aJauyd o TeMaM "Mertamibl" H
"Hemetammsl") B COOTBETCTBHH C IPaBHJIAMH TEXHHKH OE30MACHOCTH TPH OOpaleHHH C
BelecTBAaMH ¥ J1a0OpaTOPHBEIM OOOPYAOBaHHEM; NPEACTABISTH PE3YIBTAThl XUMHUYECKOTO
PKCIIepUMeHTa B (JopMe 3aIiicHd ypaBHCHHH COOTBETCTBYIOIIMX pPEaknuil M (hOPMYIHPOBATH
BBIBOJIBI HA OCHOBE THX Pe3yJIbTaTOB;

- yYMeTh aHANIM3UPOBAaTh XUMHUYECKYI0O MHPOPMALHUIO, MOIy4aeMyI0 U3 Pa3HBIX HMCTOUYHUKOB
(cpencTB MaccoBoM nHGOpManuu, cetb HTEpHET U ApyTHE);

- BJaJeTh OCHOBHBIMH METOJIaMH HAy4YHOTO MO3HAHHUS BEIIECTB M XMMUYECKHX SIBICHUH
(HaOmroieHHe, U3MEpEHHE, SKCIIEPUMEHT, MOJISITUPOBAHHKE);

[YMETh IIPOBOJIUThH PACUEThl 10 XUMUYECKUM (hopMysiaM M ypaBHEHUSIM XUMHUUECKHX PEaKIMi C
MCTIONb30BaHuEeM (DH3MYCCKUX BEIMYMH, XapaKTEepU3YIOMIUX BEHIECTBA C KOJIHMYCCTBEHHOW
CTOPOHBI: Macchl, 00beMa (HOpMallbHBIE YCIOBHUS) Ta30B, KOJMUYECTBA BEIIECTBA; UCTIOIB30BaTH)
CHUCTEMHBIC XUMHYCCKHE 3HAHWS M TPHUHATHS PEIICHHA B KOHKPETHBIX JKM3HECHHBIX|
CUTyallMsIX, CBA3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM




KOMMYHHUKAIMOHHBIX TEXHOJIOTHH B PEIICHUM KOTHUTHUBHBIX,
KOMMYHHUKATUBHBIX ¥ OPTaHU3aLOHHBIX 331124 C COOII0ICHHEM
TpeOOBaHMII SPrOHOMHUKH, TEXHHKH O€30MacCHOCTH, T'HTHCHBI,
pecypcocOepexeHns, NMPaBOBBIX M OSTHYECKHX HOPM, HOPM
mH(OpMaLMOHHOH Oe30macHoCTH;

BJIafeTh HaBBIKAMM PAaCllO3HABAaHMS M 3allUThl MH(OpMaLuH,
MH(OpPMaLMOHHOH 0€301aCHOCTH JIMYHOCTH;

OK 04.

D¢ pexTrBHO
B3aHMOJCIHCTBOBATD
u  pabotath B
KOJUICKTHBE u
KOMaHJIe

OBilafieHe  YHHBEPCAJbHBIMH  KOMMYHHMKATHBHBIMH
JeHCTBUSIMHU:
0) coBMecTHAasI 1eATEJbHOCTD:
- HNOHUMATh M HCIOJb30BATh IPEUMYIIECTBA KOMAaHIHOW H
WMHIMBHIYyalIbHOM paboThI;
- MIPUHUMATh nenu COBMECTHOH JESTEIbHOCTH,
OpraHW30BBIBATH M KOOPAUHHMPOBAaTb JOCHCTBHA IO €€
IMOCTUKEHUIO: COCTABJIATH IIIAH JCHCTBUM, pacupelnessTh
[pOJIM C y4eTOM MHEHHH YYaCTHHUKOB OOCYXJIaTb pe3yJIbTaThl
COBMECTHOI paboThI;
- KOOPJIUHHMPOBATH U BHIIOJIHATH paboTy B yCIOBUAX PEAIbHOTO,
BUPTYaJIbHOTO 1 KOMOWHUPOBAHHOTO B3aUMOJICHCTBHUS;
- OCYHICCTBJIATH MO3UTHBHOC CTPATCTHUYCCKOC IOBCIACHUEC B
[Pa3IMYHBIX CUTYalUsX, IPOSIBISTE TBOPUYECTBO U BOOOpaKeHHE,
OBITH MHUIINATHBHBIM
Osianenne YHHBEPCAJIbHBIMH
melHCTBUAIMU:
) NpUHSATHE ce0sl U IPYTUX JII0Ieii:
- OPUHUMAaTh MOTHBBI M AapryMEHTHl ApPYrux IIOAEH mpy
AHAITN3e PEe3yIbTAaTOB JIESTEILHOCTH;
- MpU3HaBaTb CBOE€ IPaBO M TMpPaBO [JPYrux JrOAEH Ha
OIIHOKY;
- pa3sBUBATb CHOCO6HOCTI) MMOHUMATb MUP C MO3UIUH JPYTOIQ|

peryJsiTHBHbIMH|

uEeIIOBEKA,

-yMETh TUIAHUPOBAThH U BBHITIOJHATh XUMUYECKUI SKCTIEPUMEHT (TpeBpallleHUs OPTraHUYECKUX|
BEUIECTB NPU HArpeBaHWHU, MOJyUYEHHE OTHIIEHA W H3YYEHHE €ro CBOMCTB, KaUeCTBEHHBIE
PeaxIyy Ha albIeTHABL, KpaxMall, YKCYCHYIO KUCIIOTY; IeHATypalus OeIIKOB IpX HarpeBaHUM,
[BETHBIC pEaKIWh OEIKOB, TNPOBOAWUTH pPEAaKIUH HMOHHOTO OOMEHa, OIPEACIATE CPEemy|
BOJHBIX PAaCTBOPOB, KAUYECTBCHHBIC PEAKIMH Ha Cylb(aT-, KapOOHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHUS; peEllaTh OSKCIEpUMEHTAJbHblE 3aJadyd 1o TeMaM "Metambl" u
"Hemetammsr") B COOTBETCTBUU C TPABHIAMH TEXHUKHA OC30MMAaCHOCTH IIPH

OOpaIlecHUU ¢ BEIECTBAMH U JIAOOPATOPHBIM O0OpPYIOBAaHUEM; MPEICTABIATH PE3YJIbTATHI
XUMHYECKOTO 3KCIIEPUMEHTa B (pOpME 3alUCH YPaBHECHUH COOTBETCTBYIOIIMX PEAKIMHA U
(hopMyITHPOBATH BBIBOIBI HA OCHOBE 3TUX PE3yJILTATOR




OK 07. B 00J1acTH 3K0/10rH4€CKOr0 BOCIIUTAHUS: - cOpMHPOBATH TIPEICTABICHHS: O XHMHYECKOH COCTaBISIOMIEH €CTeCTBCHHOHAYYHOU
ConeiicTBOBaTh - ¢(hOpPMHPOBAHHOCTB 3KOJIOTHYECKOH KyJIbTYpBI, IOHUMAaHNE | KapTHHBI MUPA, POJIM XUMHH B TIO3HAHMH SBICHUI NPUPOJIBI, B (POPMHUPOBAHUH MBIIIIICHUS U
COXPaHCHHIO BIMSHHUS ~ COLMAIbHO-ODKOHOMHYECKMX  IPOLECCOB  HA | KYJBTYPHI JIMYHOCTH, €¢ (PYHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOAMMOHM Ui peleHus
OKpYy Karomen COCTOSIHHE NIPUPOJHON M COLMAIBbHOM Cpelbl, OCO3HAHWE | NMPAKTUYECKHX 3a7a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JIOPOBBIO M
cpepl, rI00aJbHOTO  XapakTepa  OKOJOTMYeCKMX  HpoOiieM; | IPUPOHOM cpene;
pecypcocOepekeH | IIaHUPOBAaHHE M OCYIIECTBJICHHE ICHCTBHI B OKpYXKAIOWIEH | - yMETh COOJIOIATh MPaBHiIa SKOJOTHYECKH 11e7eco00pa3HOro MoBeIeHNs B OBITY U TPYAOBOH
U0, TPUMEHATh | Cpelle Ha OCHOBE 3HAHMS Leled YCTOHUMBOrO pa3BUTHS | ACATENBHOCTH B IENAX COXPAHEHUs CBOETO 370POBbS U OKpY’KaloIled NPUPOAHOM Cpends;
3HAHUA 00 | JenoBevecTBa; YUUTBIBATh OIACHOCTh BO3/EICTBUS Ha KUBBIE OPraHU3MBbI ONPEEICHHBIX BEIIECTB, TOHUMAs
U3MEHEHUU AaKTHMBHOE HENpHUsTHE JACHCTBUHM, TNPHHOCAIINX BpEJA | CMBICH IOKa3aTess MPeaeIbHON JOIyCTUMON KOHLICHTPALH
KJINMATA, OKpy>Karouiei cpene;
HPUHIIHIIBL - YMEHHE IPOrHO3UPOBATh HEOIAroMpUATHBIC IKOJIOTHIECKUE
6epexIMBOTO MOCJIECTBHS IPEANPUHUMAEMbIX JeHCTBUH, IpeaoTBpaIaTh
MIPOU3BO/JICTBA, UX;
3¢ peKTHBHO - pacIIMpeHHEe OmbITa JCSITEIbHOCTH  3KOJOTMYecKOn
JIeCTBOBAaTh B HaIPaBJICHHOCTH;
Ype3BbIYANHBIX OBJIaJICHUE HaBBIKAMHU y4eOHO-HCCIIEN0BATEIbCKON, IPOSKTHOM
CUTyalHsAX Y COLMAJIbHOM eATeNIbHOCTH;
Monyns 1 I'paxknaHCKO-TIATPHOTHIECKOE
[IpakTHueckas peanu3anus LN U 3a/1a4 BOCIIUTAHUS Ha Monyns 2 [IpodeccroHanbHO-OpHEeHTHPYOMIEE (Pa3BUTHE Kaphephl)
y4eOHBIX  3aHATHSIX ~ OCYIIECTBISETCSl B paMKax Moy 3 DKOJIOTHYECKOe
CJISMYIONINX HANpaBJCHUI BOCIUTATEIbHOW paboOTHI Monyis 4 CriopTuBHOE U 3/10pOBbecOeperaroniee
00pa30BaTENHHOTO YUPEKACHHS Moayne 5 CryneHdeckoe caMOyIIpaBiIeHHE
Monyns 6 KynberypHO-TBOpUECKOE
Monyns 7 busHec-opueHTHpYIOIIEee (MOJIOAEKHOE PEAIIPUHIMATEIHCTBO)

! VxaspiBaroTcss TMYHOCTHBIE M MeTampeaMeTHble pe3ynbratel 13 ®IOC COO (B mocnenneii pemakmum ot 12.08.2022) B oTrmaronsHoi (opme,
dhopmupyemMbie 00111e00pa3zoBaTEILHON TUCITUTUIMHON
JucuunnuHapHble (IpeIMETHbBIE) Pe3yIbTaThl YKa3bIBAIOTCS B COOTBETCTBHH ¢ UX nepeuHeM Bo ®I'OC COO (B mocnenueit pegakimu ot 12.08.2022)



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

2.1 O0beM TUCHUILINHBI U BUABI Y4eOHOI padoThI

Bux yue6Hoii padoThl Oo0bem B
yacax

O0BbeM 00pa3oBaTeIbHOM NPOrPAMMBbI THCHHMIIIHHBI 80

OcHOBHOE cojiepKaHue 72
BT. 4..

TEOpeTUYECKOe O0yUCHIME 42

MPaKTHYIECKUE 3aHATHSA 9

nmabopaTOpHBIC 3aHATHS 21

IpodeccuonaabHO-OpHEHTHPOBaHHOE cojiepKaHue 4

(comep:kaHue MPUKJIATHOTO MO/TYJIsI)

BT. 4.:

TeopeTndyeckoe o0ydeHme 2

IPAKTUYECKUE 3aHATUSL 2

IMpome:xyTounas aTTecTamnus B hopme] 5

AuddepeHIMPOBAHHOTO 3a4éTa BO 2 cemecTpe

Kouncynbrauun UII 9




2.2. TemaTnuecKuil IJIaH U coaep:kaHue yueOHou nucuuiuinabl O/1.10 Xumus

HaumenoBanue
pa3ziesioB U TEM

Coaep:xanue y4eGHOr0 MaTepuaa, JadopaTopHblie U MPAKTHYECKHE PA6OThI, CAMOCTOSITEIbHASI Pa60Ta00yYaoUInXCs

OoBeM
4acoB

dopmupyemble

OK, IIK, peaausyembie
MOJY.JIH padoueii
NMPOrpaMMbl BOCIIUTAHMS

11 cemectp

78

OBIIASA 1 HEOPTAHUYECKAS XUMUS

46

Pa3znen 1. OcHOBBI CTPOEHHUsI BellleCTBA

12

Tema 1.1.
Teopernyeckue
OCHOBBI XUMMH.

Coaep:xanue y4eOHOIro MaTepuajia

12

1-2 BBenenue. [loBToOpeHne MKOJHHOTO Kypca XUMUH
HaydgHble METOIBI MO3HAHUS BEIECTB M XMMHYECKHX SBJICHHI. POJb SKCIIepUMEHTa U TEOPHU B XHMHU.
MOHCHHpOBaHI/Ie XUMHUYECKHUX MIPOLECCCOB

OK 01.
Moayabl

3-4 Iepuoanuecknii 3axon JI.. MenaesieeBa.

’ XuMHYECKUN dJeMEeHT. ATOM. Sapo aToMa, W30TOIBI. DJEKTPOHHAs 000J109Ka. DHEPreTHYECKHeE
YPOBHH, MMOAYPOBHH. ATOMHBIC oOpOHTanmd, S-, p-, O- smemeHTbl. OCOOCHHOCTH pacHpeleIcHHs
3JICKTPOHOB TI0 OPOUTAIAIM B aTOMax 3JICMEHTOB IIEPBBIX YETHIPEX MEPHOA0B. DICKTPOHHASL
KOH(HUTYpaLus aTOMOB.

Ilepronnuaeckuii 3akoH u Ileproanyeckas cucrema xumudeckux emMenTos JI.M1. MenneneeBa. CBs3b
NIEpUOJUYECKOro 3akoHa u Ilepuonuueckoi cucreMbl xumuueckux siemeHtoB .M. Menneneesa c
COBPEMEHHOH Teopuer CTpOSHMsI aTOMOB

JladopaTopHasi padora Nel «MoaeaupoBanue nocrpoernusi Ilepuoauyeckoii cucremMbl (TadaUIIbI)
3JIEMEHTOB»

5-6 Ctpoenne atoma u nepuoanyeckuii 3akon .. Menaeseena.

Crpoenne sapa aToMa. DICKTPOHHOE CTpOCHHE aroMa. M3oTomel. PagnoakTHBHEINA pacniag U sepHBIC
peaximn. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XUMHUYECKHX AJIEMEHTOB M 00pa3yeMbIX HMHU MPOCTHIX
U CIIOXHBIX BEIIECTB TI0 TPYIIaM M NepruogaM. 3HAYeHUE TIEPHOTUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

OK 01. OK 02.
Mopyab1

Otxpertre [1.11. MenpeneeBbim [lepruomudaeckoro 3axoHa. [leproandeckuii 3akoH B popmymupoke .. 2
Menpeneesa. [lepuoandeckas TabianIia XMMHYECKHX JIEMEHTOB — rpaueckoe 0TOOpaKeHue
MIEpUOANYECKOTo 3aKkoHa. CTpyKTypa MepHOANIEeCKON TaOJIUIIbL: IEPHOBI (Majble M OOJIBIINE), TPYIIIIBI
(rmaBHas 1 MoOOYHAS).
7-8 KoBanenTHas xumMnyeckasi cBsi3b. MOHHasi XMMHYecKas CBA3b 2

OneKTpooTpUIaTeNbHOCTE. KOBaNeHTHBIE TONApHAs W HETOJsIpHAas CBA3H. KpaTHOCTh KOBaJEHTHOM
cBs3U. MOJIeKyJISIpHBIC B aTOMHBIE KPUCTAUIMUECKue pemeTKi. CBOWCTBA BEIIECTB C MOICKYISIPHBIMH U
ATOMHBIMH KPHUCTAJUIMYECKUMHU perreTkamu. Kiaccudukanys MOHOB: 1O COCTaBy, 3HAKYy 3apsja,
HaJIMYMIO THUIPATHOH oOosouku. MoHHBIE KpucTammyeckue perreTkd. CBoiCTBa BELIECTB C MOHHBIM
TUIOM KPUCTAIIMYECKON pEeIIeTKU.

10




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.
IMonstre o mucnepcHoil cucreme. [ucnepcHas dasza u aucnepcuoHHas cpena. KiaccudukarmsaucnepcHbIx|
cucreM. IToHATHE 0 KOJUIOMIHBIX CUCTEMaX. 3HAUCHUE JTUCIIEPCHBIX CHCTEM.

JladopatopHasi pa6ora Ne3 «IlpurorosieHue cycneH3uu KapOoHaTa KaJlblus B Boje.

JladopaTopHasi paGora Ned «IlojydyeHne 3MyJbCHH MOTOPHOro Macjia. O3HaAaKOMIIEHHE COCBOICTBAMHU
JUCHEPCHBIX CHCTEMY.

Pa3nen 2. PacTtBopsl

Tema 1.2.

Bopa.
PacTBoOpHI.
DJIeKTpoJINTHYE
ckast
JAUCCOUMANMS.

Copep:xaHue yueOHOro MaTepuaJa

13-14 Bopa. PacTBopbl. PacTBopenue.
PactBopeHne Kkak (usuko-xumuueckuii mporecc. PactBoppl. CrocoObl  MPHUTOTOBICHHS PAcTBOPOB.
PactBopumocts. Bona xak pactBoputenb. PacTBopumocTs BelecTB. HachblllleHHbIE, HEHACHIICHHBIE,
MIEPECHIIICHHBIE PACTBOPHI. 3aBHCUMOCTh PACTBOPUMOCTH Ta30B, XXHJIKOCTEH M TBEPABIX BEIIECTB OT
Pa3IHIHBIX (PaKTOPOB.

15-16 MaccoBasi 10151 pACTBOPEHHOT'0 BeIIeCTBA.
Pacuérel mo ypaBHEHMSIM XUMHUYECKHX pEakUud, B TOM YHCIE TEPMOXUMHUUYECKHE pPACUYETHI, pacuérbl ¢
HCIOJIb30BaHUEM MOHATHS «MaccoBas J0Jisl BellecTBa». MaccoBasi A0l pacTBOPEHHOro BewlecTBa. CMbICTT
MoKazaressl NPEIesIbHO JONYCTHUMOM KOHLIEHTpAalMd M €ro HCIOJIb30BAHME B OLEHKE HKOJIOTMYECKOM
6e3omacHocTd. [IpaBmiia SKOJIOTHYECKH IEeNecO00pa3HOTO TMOBEACHUS B OBITY W TPYIOBOH AEATEIBHOCTH B
LEJSIX COXPAHEHHs CBOETO 3J0POBbsl U OKPYXKarolled NPUPOIHON Cpeibl; OMIAaCHOCTh BO3/IEUCTBUS Ha JKHUBbIE
OpraHM3MBI ONpEAETICHHBIX BEIIECTB. PelieHne MpaKTHKO- OPHUEHTHPOBAHHBIX PACUETHBIX 3aJaHUH Ha
PacTBOPBHI, HCIIOJIB3YEMBIE B OBITOBOM M MPOM3BOJCTBEHHON AESTEIHHOCTH YEIIOBEKA
HpakTnyeckas padora. Nel «IIpuroroB/ieHue pacTBopa 3aIaHHON KOHIEHTPALUM».

17-18 DJIeKTPOJIUTHYECKAST TUCCOIHALMS

DNEKTPOIUTHl W HEMICKTPOJUTHIDNCKTPOIIMTHIECKAS JUcCoIraysl. MeXaHU3Mbl JJIEKTPOJIUTHIECCKON
JUCCOIMAIMKA  JUIsl BEHIECTB C PA3MYHBIMM TUMAMH XHMHYECKOM cBsizu. [‘mapatupoBaHHblE U
HETUIPATHPOBaHHBIC MOHBL. CTENEHb JIEKTPOIUTHICCKON aucconuanuu. CHIBHBIC H CIa0ble DIICKTPOJIUTHI.
Kucnotsl, 0CHOBaHUS U COJIM KaK DJIEKTPOJIHTEHI.

IpakTnueckas padora Ne2 «PacTBopbI. DJIEKTPOJUTHYECKAS JHCCONMALMSY.

OK 01; OK 02; OK 04
Monyas 2

Pasngen 3. CTpoelme M CBOiicTBA HECOPraHUu4eCKUX BEIIECTB

Conep:xanue

y4e0HOro MaTepuaJja
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19-20

Oxcuapl M ux cBoiictBa. OCHOBaHHS M UX CBOHCTBA.

Tema 1.3. ConeoOpasyronie ¥ HecosieoOpasyromue okcuiasl. OCHOBHbIE, aM(OTEpHbIE M KHUCJIOTHBIE OKCHBI.
Knacendukamms 3aBUCHMOCTh XapaKTepa OKCHJA OT CTENEHU OKUCIEHUS 00pa3yIoIlero ero Meramia. XUMHYECKUe CBOMCTBa
HeOpraHM4ecKux okcnoB. [lomydenne okcnmoB. OCHOBAHUS KaK AJICKTPOIHTHI, HX KIACCU(PHUKAIMS MO PA3IHIHBIM IPU3HAKAM.
COoeIMHEeHU M. XYMMHUYECKUE CBOMCTBA OCHOBAHUM B CBETE TEOPUH JIEKTPOIUTUYECKOM NUCCOLMALINH.
JlabopatopHasi padora NeS «McnbiTaHue PpacTBOPOB Iueso4eil HMHAMKaTopamu. B3ammopeiicTrBue
meJiouei ¢ coasimu. Pa3zinoskeHne HepacTBOPUMBIX OCHOBAHMII».
21-22 Kucaorsl u ux coiictBa. Cosiu 4 UX CBOMCTBA.
KucoTsl Kak 3JIeKTPOIHUTHI, UX KiIacCH(UKAIKS M0 Pa3IHYHBIM ITPU3HAKaM. XMMHUUECKHE CBOWCTBA KHCIIOT B
CBETE TEOPUH IJIEKTPOIUTHUECKON auccorrayu. OcoOEHHOCTH B3aMMOICHCTBHSI KOHLIEHTPUPOBAHHOMN CEPHOI OK 01: OK 02
1 a30THOM KHUCHOT ¢ MeTaisiaMu. OCHOBHBIE CIOCOOBI MOMy4YeHHs] KUCTIOTh. Conn Kak 3JeKTpoiauThl. Conu Mouy.n’l, 2
CpeIHUE, KUCIIbIE U OCHOBHbBIE. X IMUYECKH CBOMCTBA COJICH B CBETE TEOPHH ICKTPOIUTHUECKOHN TUCCOLUALINH.
Cnoco0sl mosydeHus coneil. McnbpiTanue pacTBOPOB KUCIOT HHANKATOpaMH. VcIibITaHHE pacTBOPOB IIENOYCH
HHJIMKaTOpaMHu.
JladopatopHasi paGora Ne6 «McnbiTaHNe PACTBOPOB KMCJIOT HHAUKaTOopaMu. BzaumoaeiictBue KucJior ¢
MeTaJUIAMHU, C OKCH/IAMHU MeTAJIJIOB, C 0CHOBAHHMSIMH. € COJISIMM».
23-24 I'uaposn3 coeii.
I'uaponus cosneit pa3aMyHOro TMIA
JlabopatopHasi padota Ne 7 «B3aumopneiictBue cojieil ¢ Metasuiamu. B3ammopeiicrBue coJseii apyrc
apyrom. I'maposu3 coseil pa3JMyHOro THIIAY.
25-26 IeHeTHYeCcKas CBA3b MEKAY KJIACCAMHU HEOPTAaHWYECKHX COeTHHEHHH.
IIpakTnueckas padora Ne3 «'eHeTHUYecKasi CBSA3b MeKAY KJIACCAMU HEOPraHUYeCKUX BeLeCTBY.
Paznen 4. Knnernyeckue n TepMOANHAMIYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XMMHUYeCKHUX PeaKIHii
Tema 14. Coaep:xkanue y4eOHOro MaTepuajia
XumMuyeckue 27-28 Kaaccupukanus XMuMHYECKHX peaKIui.
peakuuu Peakiun coemuHeHUs, pa3yIoKEHHUs, 3aMelleHMsI, obMena. Karanmurunueckue peaKkmuu. O6paTI/IMbIe u
HeoOpaTUMble peakUWH. |'OMOTeHHBIE M T'eTEPOTeHHBIE PEaKIHMU. DK30TEPMHUYECKHE U DHJOTEPMHUYECKHE
peaknun. TensoBoit adekT XMMuUecKnx peakuui. TepMoxuMuueckue ypaBHeHHs
IMpakTuyeckas padora Ned «PemeHue IKcnepuMeHTAIbHBIX 32124 [0 TeMe KUCJIO0ThI». OK 01; OK 04
29-30 CkopocTh XMMHYECKMX peakuuii. [IoHITHE O CKOPOCTH XHMHYECKHX pPeakUuid. 3aBUCHMOCTHCKOPOCTH Mony.s 2

XAMHUYECKUX PpEeakIUi OT pa3IW4YHbIX (HAKTOPOB: MPHUPOABI PEATHPYIOMIMX BEIIECTB, WX KOHIICHTPAIUH,
TEeMIIEpaTypbl, HIOBEPXHOCTH COIPUKOCHOBEHMSI U UCII0JIb30BAHUS KaTaIu3aTOPOB

.HaﬁopaTopHaﬂ paﬁoTa Ne8 «Peaknusi 3aMellleHHsI MeIH KeJie30M B pacTBope MeEIHOro Kymnopoca.
3aBHCUMOCTD CKOPOCTH peaKIuu B3aUMOAEHCTBUS COJISTHOM KHCJIOTHI C MeTaJLJIaMH OT npupoisbl,

KOHICHTPAIIMU BEIIECTB U 0T TEMIIEPaATypPbD>
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31-32

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

paBHOBecue. DakTophl, BIUSIOIIMEC HA COCTOSHUE XuUMHUYeckoro paBHoBecus. [lpunmun Jle Illatemse. (1

OOpatuMbIe 1 HCOOpATHMBIC PeaKIMU. XUMUYCCKOC PABHOBECHE U CLIOCOOBI €T0 CMEIICHHSL.

JlabopaTopHasi pa6ora Ne9 «Xumuyeckoe paBHOBecHe H €r0 CMelleHHe». 1
33-34 OKHCIUTELHO-BOCCTAHOBUTEIBLHBIE PEAKIUH. 1

Peakmyu, nuymue ¢ I3MECHECHHEM CTETICHN OKHCIICHMSL.

JlagopaTtopunas padora Nel0 «Peakuum, uaymue ¢ o0pa3oBaHHMeM O0CajAKa, raza mwin Boiabl.Peaxknun B[l

PACTBOPAxX JIEKTPOJIUTAXY.

Heoprannyeckasi XuMusi 12
Paznen 5. Meraibl 1 HEMETAJLIbI
Tema 2.5. Coaep:kaHue y4e0HOro MaTepuaja 12
Mertaniasl 1 35-36 Metaniabl. O01ue 4 XUMHYECKHE CBOICTBa MeTaI10B. Clloco0bI MOJTy4YeHIs MeTAJLIOB.
HeMeTaJJIbI XUMHUECKHE CBOMCTBA METAIIIOB. DICKTPOXUMIUYECKUH Pl HANPSDKCHUH MeTalnioB. Metamnotepmust. OOmme
cnocoOsl  TonydeHHs1 MertayuioB. [lomatme o wMetamrypruu. [lmpoMerainryprusi, THIPOMETALTYyprus u | 2
anekTpoMeTautyprusi. OCOOCHHOCTH CTPOCHHUS aTOMOBHM KpPHUCTAUIOB. (DU3HUECKUE CBOWCTBA METAJUIOB.
Knaccugukariyst METaaIoB 10 pa3IMYHBIM MPHU3HAKAM.
37-38 DJIEKTPOJIH3 PACIIABOB U PACTBOPOB YJIEKTPOJIUTOB. 3aKOHBI diekTpouan3a. [Ipon3soacTeoanomunns. |1
Xumust 1 npou3BoACTBO. [Ipon3BoacTBO anmroMuHUsA. OXpaHa OKpYKaIOIIEeH Cpeabl
MpakTnueckas padora NeS «PacuéTHble 3a1a4l «IJIEKTPOJIH3 PACTBOPOB H PACILIABOBYJIEKTPOJIUTOBY. |1
Pacuérer Maccel BemiecTBa WM 00BbEMa Ta30B MO W3BECTHOMY KOJHUYCCTBYBEIIECTBA, Macce WM OO0BEMY OK 01; OK 02; OK 04;
OJHOTO M3 YYACTBYIOUIMX B PEAaKUUH BEIIECTB, Pacy€Thl MaccChl OK 07
(00BéMa, KoNMMYecTBa BEIIECTBA) IPOILYKTOB PEAKIIUH, €CIIH OJHO U3 BEIECTB UMEET IPUMECH. Moayasb 2
39-40 Cnaael MeTajuioB. Keisezo. UyryH u crais. 1
CmnaBel MeTayuioB: 4€pHble M 1BeTHble. Y€pHas Meramnyprus. IlpuMmeHeHne u CBOMCTBA CIUIABOB.
JlaGopaTopnasi paboTa Nell «Pacno3HaBaHue pya JKeJjie3ay.
JlaGopaTopHas paGora Nel2 «3akanka m ormyck crajau. O3HaAKOMJIEHMe €O CTpPyKTypamuceporo u (1
0ej10ro yyryHa.
41-42 Koppo3sust MeTan10B. D1eKTPOXUMUYECKHI PSIi AKTHBHOCTH METAJLIIOB.
Koppo3ust MeTautoB: XMMHUYECKas M JJICKTPOXHMHYECKAsA. 3aBHCUMOCTh CKOPOCTH KOPPO3WH OT YCIIOBHM | 2

oKpyxatomiei cpenpl. Kimaccudukanusi KOppo3uu METauIOB 1O Pa3iuyHbIM Npu3HakaM. CrocoObl 3alIuThl

METAJIOB OT KOPPO3HUH.
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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. AJUIOTPOIMs HEMETAJUIOB (Ha IpUMeEpe KHCiIopona, cepsl, ¢pochopa u yriepona). Xumudeckue| 1
CBOMCTBA Ba)KHEHIIINX HEMETAJUIOB (IaJIOI€HOB, Cephl, a30Ta, (ocdopa, yriepoa UKPEMHUS) U UX COCANHEHUH
(oKcHaOB, KUCIOPOACOAEPKAIUX KUCIOT, BOJOPOJAHBIX coequHeHuil). [IpuMeHeHrne BaKHEHIINX HEMETANIOB U
WX COETUHEHUH.
IIpakTnyeckas padora Ne6 «Ilosyyenue, cobnpanne u pacro3HaBaHHe ra3oB». 1
45-46 Kontpoasnas padora Nel no pasaesnam «Heoprannueckoii u od1meii XuMum»
O060011eH1e ¥ MOBTOPEHUE MaTepuaia pasaena « MeTaibl 1 HEMETaJLIbIy. 1
JlaGopaTopHas padorta Nel3 «Pemenne 3kcriepUMEHTATBHBIX 32129, 1
OPTAHUYECKAS XUMUS 32
Pasgen 6. CTpoeHHe H CBOHCTBA OPraHHYecKUX BellecT OK 02; OK 04;
Tema 6.1. | Conep:xanue y4e6HOro MaTepHuaia 4 Monys 1
Teoperuyeckne | 47-48 IIpexmer opranuyeckoi XUMHH. 1
OCHOBBI [TpeameT opraHuveckoi XUMHH: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAUYEHHE B IOJyYCHUH HOBBIX BEIECTB U
OpraHUYecKoi MatepuanoB. [IpupojHble, HCKYCCTBEHHBIE W CHHTETHYECKHE oOpraHudeckue Bemecrsa. CpaBHeHHe
XUMHUH. OpPraHMYeCKHUX BEIECTB C HeopraHnyeckumu. HayuHble METO/IbI MMO3HAHUS BELIECTB U XUMHUYECKUX SBIICHUI.
Pone sKcnepuMeHTa M TEOpHUH B XMMUHU. BameHTHOCTh. XMMHUYECKOe CTPOECHHE KaK MOPAJOK COETUHEHUS
aTOMOB B MOJIEKYJIBI IT0 BaJICHTHOCTH.
JlabopaTopHas padora Nel4 «M3roroBJieHne MojeJieil MoJIeKyJl OPraHu4YeCKUX BelecTBY. 1
49-50 Teopusi cTpoeHuss opranmvyeckux coegnHenmii A.M. ByrtiepoBa. Kiaaccmpukanmusi opraHmdecKmx
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.
OKcnepyMEHTaIbHbIe METOJbl HM3Y4eHHsS BEIIECTB M HX MpEBpallleHHH: O3HAKOMJIEHHE ¢ oOpasnaMu
OpraHMYeCKHX BELIECTB M MaTepualaMH Ha UX OCHOBE, MOJEIUPOBAaHHE MOJIEKYJ OPraHMYECKHUX BELIECTB,
HAOJIOIGHNE W ONHCaHWe IEMOHCTPALMOHHBIX OIBITOB IO IPEBPAINEHHIO OPTaHWYECKWX BEMIECTB MpH | 2
HarpeBaHuu (TJIaBJICHHWE, OOyriMBaHue W TopeHre). OCHOBHBIE MOJIOKECHHUSI TEOPUN XUMUIECKOTO CTPOCHHUS.
Wzomepus u m3omepsl. XUMHUYeCKHe (GOPMYIBI U MOJECTH MOJIEKYJI B OPTaHHYECKOM XUMHH. XHMUYECKHE
peakuu B oprannyeckoi xumun. Kimaccudukanys BemecTB 110 CTPOSHHUIO YTIEPOTHOTO CKeleTa U HAINIHIO
(GyHKIHOHAIBHBIX TPy, ['omosoru u romosorust. Hauananomenkiaarypsl IUPAC. Peakiiny npucoOeIHHEHUS
(TuapupoBaHUs, TaJOTCHUPOBAHUS,
THIpOTaJOreHUPOBaHUs, THApaTalun). Peakuny oTmieruieHus  (IeruIpUpOBaHUs, IeTHIPOTAIOTEHUPOBAHUS,
Jeruaparaiun). Peakunu 3amenenusi. Peakunu nzoMepusanmu.
Tema 6.2. Copep:xanue yueGHOr0o MaTepuaJia 10
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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 NoMydYeHne (IeTHAPUPOBAHNEM ATaHa, JETIONUMEpH3aliel MoanITHiIeHa). ['oMonoruaecknit psg,
H30MEpHsi, HOMEHKJIATypa alKeHOB. XHMHYECKHE CBOWCTBA JSTHJIEHA: TOPEHHE, KadeCTBEHHBIE PEAKIHNHU
(obecuBeunBaHue OpOMHOH BOJIBI M pacTBOpa IIEPMaHraHaTa Kaius), TUApaTanys, MHOJIUMEepHU3anus.
[IpuMeHeHue dTUIIEHa HA OCHOBE CBOMCTB. [IoHATHE 0 IMEHaX KaK yrIeBOAOPOAAX C ABYMs JBOWHBIMU CBS3SIMHU.
CormpsbkeHHbIE AMeHBl. XUMHUYeCKHe CBOWCTBa OyTanueHa-1,3 u u3onpeHa: odecBeYrBaHe OPOMHOW BOJABI
noJiuMepu3anus B kaydyku. HaTypanbHblil U cuHTeTUYECKHE Kayuyku. Pe3una.

AJIKMHBI. ApeHbl.

AneruieH. XuMu AjikeHbl. J{HeHBI.

YeCKHe CBOWCTBA alleTHIICHA: TOpeHne, obeclBeYnBaHue OPOMHOM BOJIbI, IPHCOCANHEHUE XJIOPOBOJIOPOAA U
ruaparanys. [lpuMeHeHne aneTuieHa Ha OCHOBE CBOMCTB. MexXKJ1accoBasi U30MEpHS C alKaJueHaMU.

benszon. XuMmuyeckue cBoiicTBa OeH30J1a: TOPEHHE, peaklUuy 3aMelleHus (rajJoreHupoBaHue, HUTPOBAHME).
[Tpumenenne OeH301a Ha OCHOBE CBOMCTB.

JlaGopaTtopnas patGota NelS «O3HakoMileHHe ¢ KOJLIeKHHel KaydyykoB M o0pa3uamMu u3feauii u3
Pe3UHBI».

55-56

IIpuponnsie ucTouHukH yriesoaopoaos. Hegrs. CocTas u nepepadorka HepTH.

IpupoaHbIii ra3: cocras, IpUMeHeHUe B kadecTBe TomtnBa. Hedth. Coctas u nepepadorka HedTu. [leperonka
wept. Hedrenpomykrel. KoHTponbHBIE TecTOBbIC 3amaHuss 1m0 Teme: «IIpUpOJHBIE HCTOYHUKA
yTIeBO0poA0BY. IIpupoaHbIe HCTOYHUKM YTIEBOAOPOAOB. [IpHponHBIN Ta3 M MOMyTHBIE HEQTSHBIE Trasbl.
Hedte u e€ mnpoucxoxaenue. CrocoObl mnepepabOTKM HePTH: TEpPEeroHKa, KPEeKUHr (TEpPMUYECKHH,
KaTaJuTUUeCcKuii), muposu3. IIpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U B OBITY.
KaMeHHSI1 yrosib ¥ MpOAyKTHI €T0 IepepaboTKH.

JlaGopaTtopnas paGota Nel6 «O3HakomiieHMe ¢ KoJuleknueil o0pa3sunoB HepTH W NPOAYKTOB ee
nepepadoTKm».

57-58

PacyérHble 3a1a4uM HAa BLIYUCICHHS 110 YPABHEHHMIO XMMHMYECKOIl peakiuum.

Brrancnenus mo ypaBHEHHIO XMMHUYECKOH peakmuu (Macchl, 00bEMa, KOJMYECTBA UCXOAHOTO BEUIECTBA HIIH
MIPOAYKTA PEAKIINH M0 N3BECTHBIM Macce, 00BEMY, KOJTMYECTBY OJHOTO M3 HCXOMHBIX BEIIECTB WIH MPOIYKTOB
peaxiuu).

Tema 6.3.

Coaep:xanue y4eOHOro MaTepuajia

OK 01;
OK 04;

OK 07
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Kucnopoaconep | 59-60 IIpeneabHbie 01HOATOMHBIE CHUPTHI. PeHOJIBI. AJIKOTO0JIb — BPar 3/10POBbSI 1 0011IeCTBA. Monyas 4
JKamue MerTaHoNl ¥ 3TaHOJN: CTpOEHHE, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBA (pEakIMH C aKTHBHBIMH MeETaJUIaMH,
opraHmveckKue raJoreHOBOJIOpPOJIaMH, TOPEHHUE), TpUMEeHEeHHEe. BoIOpOIHbIE CBSI3M MEXIy MOJIEKyJlaMH CIUpTOB. JleiicTBue
coeTHHEHHS. METaHOJIa ¥ ATAHOJIa HA OPTaHU3M YesIOBEKa.
MHOTroaTOMHbIE CIHUPTHL. OTWICHIVIMKOIb W TJIMLEPHH: CTPOCHHE, (PU3NYECKHe M XMMUYECKHE 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
(eHosa. AJIKOTOJIM3M, €T0 MOCIEACTBUS U NPeyNPexICHHE.
JladopaTopHasi padorta Nel7 «PacTBopeHue riiMuepruHa B Bojie U B3aUMO/IelCTBHE ¢ THAPOKCHAOM
menu (ID)».
61-62 Aabaeruabl. Kap6oHOBBIE KHCJIOTHI.
Anpaeruapl. @opManbaeru, aleTaibIerul: CTpOCHHE, HU3NICSCKUE
M XUMHUYECKHE CBOMCTBA (peaKHI/II/I OKHCJICHHUA M BOCCTAHOBJICHHs, KAaYCCTBCHHBIC peaKHI/II/I), TMOJIYUCHUEC U
MPUMECHCHHUC. O[[HOOCHOBHI)IC MpCaACIIbHBIC Kap6OHOBI)Ie KHCJIIOTHBI. 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
Kap6OHOBI)IX KHUCJIOT. MBlIa KaK COJIX BBICIINX Kap6OHOBbIX KHCJIOT, UX MOIOULICC HeﬁCTBHe.
JladopaTopHasi padora Nel8 «CpoiicTBa yKCYCHOIl KHCJI0TBbI, 00IIMEe CO CBOWCTBAMU
MHHEPAJBHBIX KHCIOT».
63-64 Cao:xnbie 3GpupbI M KAPHIL.
CrnoxxHble 3QHUPBI KaK MPOU3BOIHBIE KapOOHOBEIX KHCIOT. ['mapomu3 cioxHbIX 3¢upoB. Kuper. ['maponms
xupoB. [IpumeHeHme >xupoB. buonormdeckas ponb >XupoB. [lomydeHwe CIIOXKHBIX 3(QHUPOB peakimei
stepudukanuu. CiaoxHbIe 3QUPHI B IPUPOAE, UX 3HaueHHe. [[pruMeHeHne CII0KHBIX 23UPOB HA OCHOBE CBOMCTB.
Kuper kax cnoxsele >upsl. Knaccupukamus xupoB. XHWMHYECKHE CBOMCTBAa JKHPOB: THIAPOIU3 U
THJPUPOBAHKE KUJIKUX KUpoB. [IpuMeHeHne )XUPOB HAa OCHOBE CBOMCTB. Mblia.
JlaGopatopnas pa6ora Nel9 «/loka3aTe1bCTBO HeNpeaebHOI0 XapaKTepa :KUAKOTI0 :KIPay.
65-66 Yraepoasl. Knaccupukanus yriaesonos. I'iiioko3a. Caxapo3a. Ilosmcaxapuasl.
YraeBoapl: COCTaB, KiIacCH(UKAIMS YTIEBOAOB (MOHO-, MU- M TOJMcaxapuipl). ['7roko3a - mpocTedmnit
MOHOCaxapua: 0COOEHHOCTH CTPOCHHS MOJEKYJbI, (PU3MYeCKHe U XUMHUECKHE CBOICTBA (B3aMMOAEHCTBHE C
ruapokcuaom menu(Il), okucieHne aMMuadHBIM pacTBOPOM okcuna cepedpa(l), BocctaHOBIEHUE, OpOKEHHE
TJIIOKO3BI), HAXOXKICHNE B MPHUPOJIE, TPUMEHEHHE, Onoiorndeckas posib. @orocuHTe3. 3HaUCHHE YTIIEBOJIOB B
KHMBOW IIPHPOJIE M KU3HHU YEJIOBEKA.
JlaGopaTtopuasi paGora Ne20 «BzaumopeiicTBHe IJIIOKO3bI M caxapo3sl ¢ rugpoxcumom meau (I1).
KauecTBeHHasi peaknusi HA KpaxmaJn.
Tema 6.4. Coaep:xkaHue y4eOHOro MaTepuaja
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OK 02;
OK 04;
OK 07

Monyas 3

A3otconep:xkam | 67-68 AMUHBI. AMUHOKHCJI0THI. Besiku.
ne AMUHOKHCIIOTHI KakK aM(OTCpHbIC OpraHWYECKHE COcAMHCHUs. (Du3nueckne W XHUMHUYECKHE CBOWCTBA
OpraHHYecKne AMHUHOKUCIIOT (Ha MpUMepe TIUIMHA). bruoiornueckoe 3Ha4eHHEe aMUHOKHUCIIOT. [lenTuab.
coeTHHEHHS. Benku kak mpupoIHBbIC BBICOKOMOJICKYJISIPHBIC COeMHEHMS. [IepBUYHAs, BTOPUYHAS M TPETUYHAS CTPYKTypa
OcmkoB. XWMHUYCCKHE CBOWCTBA OCJNKOB: THIPOJIM3, JCHATYpAIMs, KAauyeCTBCHHBIC PCAKIUU 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 «PacrBopenmne 6ejikoB B Bojae. O0Hapyxkenue OesikoB. leHaTypauus
pacTBopa 0eJIKa KYPHHOI0 silla CHUPTOM, PACTBOPAMH COJIeH TAKeJIbIX METAJIIOBY.
ConepxaHue yueOHOr0 MaTepualia
69-70 Moaumepsl. CHHTEeTHYECKHE MIACTMACCHI.
OCHOBHBIE TOHSTUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEDP, TOJHMEP, CTPYKTYPHOE3BEHO,
CTEIeHb MOJIMMEPHU3aLNH, CPEIHsIs MOJIeKysipHas Macca. OCHOBHBIE METO/IbI CHHTE3a BEICOKOMOJIEKYJISIPHBIX
COCI[I/IHGHI/II‘/II - MOJIMMEpU3alvsd U MOJIUMKOHACHCAUA.
Tewma 6.5. . OOuiue cpoiicTBa mojuMepoB. [lojydeHre MOJMMEPOB peakluel MOJMMEpH3alMi U MOJMKOHICHCAINH.
Beicokomouieky IlonyyeHne NONUMMEPOB peakUMEed MOJUMEpHU3alMM M IOJUKOHACHcauuu. TepMOILUIaCTUM4YHbBIE U
JISIpHBIE TepMOpeaKTHBHBIE M1acTMacchl. [IpeicTaBuTenu miacTmacc.
COeIMHEeHHUs]. IMpakTnyeckast padora Ne§ «Pemenue IKcnepuMeHTAIbHBIX 32124 HA WIEHTH(YUKALUIO OPraHUYeCKUX
COeTMHEHMID».
71-72 BousokHna, ux kiaaccupukanus.
Bomokna, wux xmaccupuxanusa. CBoifcTBa, MoOJlyueHHE, pACHO3HABaHHE W IPUMEHEHHE BOJIOKOH.
DKOJIOTHYECKHE TTPOOIEMBI IPOU3BOCTBA U AKCIUTYyaTaI[H TEKCTIIIFHBIX MaTePHAJIOB.
OKCHepUMEHTANbHbIE METOJbl HW3YYEHHS BEIECTB W WX NPEBpAIlCHUN: O3HAKOMIIEHHE C Oo0pas3iamy|
MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaYy1YKOB.
IMpakTnyeckasi padora. Ne 9 «Pacno3HaBaHHe IJIACTMACC H BOJOKOH».
Paznen |11 Xumus v )Ku3Hb
Pazpnen 7. Xumust B ObITY H NPOU3BOJACTBEHHOI 1esITEJIbHOCTH YeJIOBEKa
Coaep:xaHue y4eOHOro MaTepuaja
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Tema 7.

Xumust B OBITY U
MIPOMU3BOJICTBEH-
HOH
JIeSITEIbHOCTH
YeJoBeKa

73-74

Xumust B ObITY ¥ IPOU3BOACTBECHHOM JeATETbHOCTH YeJI0BeKa.

Ponp xumuM B 00€CIEYeHUM ODKOJIOTHYECKOH, OJHEPreTHMYecKOW M MHIIEeBOH O0e301acHOCTH, pa3BUTHY
MeauuHbl. 1IoHATHE 0 HAyYHBIX METOAAX IIO3HAHMUS BEIIECTB U XMMUYECKHUX PEaKLUM.

[IpencraBnenns 06 0OLMMX HAYYHBIX IPUHIMIAX MPOMBIIUICHHOTO TOTyYeHUS BAXKHEHIINX BelecTB. YeraoBek
B MHpE BEILUECTB U MATEPUAJIOB: BaKHEHINUE CTPOUTENIbHBIE MAaTepHUallbl, KOHCTPYKLHOHHbIE MATEPUAIIbI,
KpPacCKH, CTEKJIO, KepaMHKa, MaTepHasbl JJI1 JICKTPOHUKU, HAHOMAaTepHUallbl, OPraHUYEeCKUE MUHEPAJIbHBIC
ynoOpeHusi. XuUMHUsI U 3I0POBbE 4EJIOBEKA: IPaBHIa HCIOJIB30BaHUS JIEKAPCTBEHHBIXITPENapaToB, MpaBuiia
0€30MMacHOr0 KMCIOJIb30BAHUS MPEMapaToB OBITOBONH XMMHUH B MOBCETHEBHOIKM3HU. HoBelime MOCTHXKEHUS
XMMHUUYECKOH HAayKW M XMMHUYEcKOoil TexHojoruu. IlpaBuna moucka maHaiu3a XUMHYECKOW MH(opManuu us3
Pa3INYHBIX MCTOYHUKOB (Hay4yHas M y4eOHO-Hay4HasJIHTEpaTypa, CpelcTBa MaccoBOM HMH(OpMAIWH, CETh
WntepHer). «XuMus B OBITY ¥ IPOU3BOACTBEHHOM

JESITeIbHOCTH YETOBEKa.

75-76

IIpakTnueckoe 3ansaTHe. 3amura pedepatoB no teme «Pojb XMMHH B 00ecnied4eHHMH 3KO0JIOTMYeCKOM,
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
JEATENPHOCTH 110 TeMaM: Ba)KHEHIINE CTPOUTEIbHBIE MaTephalbl, KOHCTPYKIIMOHHBIC MaTepHaibl, KPACKH,
CTEKJIO, KepaMHuKa, MaTepuasibl JUId DJICKTPOHUKHM, HAaHOMAaTE€pPHaJIbl, TEKCTHJIBbHBIC BOJIOKHA, HMCTOYHHUKH
OHEPIUuu, OPraHN4CCKUC 1 MUHEPAJILHBIC y}106p6HI/I$[, JICKapCTBCHHBIC BEIICCTBA, OBITOBAas XMMUSL.

77-78

JAud depenunpoBaHHblii 324€T

O0BéM 00pa3oBaTe/IbHON NPOrPaMMBbI

78
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3. YCJIOBUSI  PEAJIM3ALIMM  IIPOTPAMMBI  OBILIEOBPA3OBATEJILHOM
JUCLMUIIIAHBI

3.1. Tpe6oBaHus K MUHMMAJIbHOMY MaTepHaJIbHO-TEXHHYECKOMY 00ecrieYyeHHI0
Jns peanmzanuu MpOrpaMMbl JUCIHHUIUIMHBL JOJDKHBI OBITH MPEIYyCMOTPEHBI  CIIEAYIOIINE
CIeIMAlIbHBIC IOMEIICHUS: YIeOHbI KaOWHET W/1IK yueOHOU J1abopaTopu.

OobopynoBanue y4eOHOro kaduHera (HarJsiIHbIE MOCOOMs):

HaOOPBI MIAPOCTEPIKHEBBIX MO/IEICH MOJIEKYJT, MOAETH KPUCTAIUTMYECKUX PELIETOK, KOJUICKIIUU
MPOCTBIX U CJIOXKHBIX BEUIECTB W/WUIM KOJUICKIIMM MOJMMEPOB; KOJUIEKLHUS TOPHBIX MOPOA U
MUHEpPaIoB, Tabymia MenaeneeBa, yueOHble priibMbI, IU(POBBIE 00pa30BATEILHBIC PECYPCHI.

TexHuueckue cpeacTsa 00yyeHH:

KOMITBIOTEP C YCTPOHCTBAMHU BOCHPOM3BEACHUS 3BYKa, MPUHTEP, MYJIbTUMEIUA - TPOECKTOP C
9KpaHOM, MYJIbTUMEAUNIHAS TOCKA, YKa3Ka- MPE3EHTEP [l MPE3eHTaIi.

Oo6opynoBanue jJadopaTopuu U pabounx MecT J1a00paTOPHu:

MEH3YPKH, TUIETKU- KaleIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JTYIIbI, IPEIMETHBIE U MTOKPOBHbBIE
CTEKJIa, TUIAHIIETHI JJIs KalleJNbHBIX peakuuid, (UIbTpoBaIbHAS Oymara, MpPOMBIBAJIKH, CTCKJISTHHBIC
IpOOUPKH, Pe3UHOBBIE MPOOKH, (poHAPUKH, HAOOP PEAKTUBOB, CTEKIISHHBIC MATOYKH, IITATHUBBI IS
IpOoOUPOK; MEPHBIC IWJIMHAPHI, BODOHKU CTCKJISIHHBIC, BOPOHKH JIENUTEbHbIC uuHaAprueckue (50-
100 mi), cTtynku ¢ necTukoMm, gapdopoBble YalIKu, MUHIETHI, QUIBTPHl OyMaXKHbIe, BaTa, Mapiid,
YacOBBIE CTEKJIA, DJIEKTPOILUIUTKH, Ta00paTOPHBIE IITATUBBI, CIIUPTOBBIE TOPEIKH, CIIMYKHU, IPHOOP JUIS
MOJTy4eHUs Ta30B (WM MpoOUpKa ¢ Ta300TBOIHON TPYOKOM), AepKaTenu s MPOOUPOK, CKIISTHKH s
XpaHCHHsS PEaKTHUBOB, pa3farouHbie JOTKH, xumudeckue crakadbl (50, 100 m 200 mur); mimarenw;
MUHIETHl; TUTEIbHBIE UMb, CEKYHAOMEPHI (TaiiMepsl), MepHble Tpooupku (Ha 10-20 M) u MepHbIe
koiobl (25, 50, 100 u 200 mu), BonsHas OaHs (MJIM TEPMOCTAT), CTCKIISIHHbIC NAJOYKH; KOHUYECKHE
kout0b! Jutst TutpoBanus (50 u 100 mur); HHAMKATOPHBIE MTOJIOCKH s onpeaeieHus pH u cranmaprHas
MHAMKATOpHAs IIKaJla; yHUBEpCcaIbHbIA HHANKATOP; nuneTku Ha 1, 10, 50 ma (unu no3zaropel Ha 1, S u
10 mi1), OropeTku JUIsi TUTPOBaHUs, MeIulIMHCKUe mmpuisl Ha 100-150 mu, maGopaTopHble W/WiM
aHaJIUTUYECKHE Bechl, pH-MeTphl, cynmmibpHbIN mKkad, u 1p. 1abopaTopHOe 000pyI0BaHUE.
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3.2. UudopmanmonHoe odecrieyeHue 00y4eHus

OcHOBHbIC HCTOYHUKH
1. Tabpuensn O. C, Octpoymos U. I', CnankoB C. A. Xumus, yueOnuk 10-11 kmace. — M.:
N3narensctBO «IIpocBenienuey, 2024
2. Yuebnuk Xumus: TexHomorndeckuii mpopmiib. Y4eOHUK AT CTYICHTOB yUPEKICHHUH
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[OHOJIHHTCJILHLIC HCTOYHHUKH

1.I'abpuensn O.C. Xumust i mpenogaBarens: yueOHO-METOJHYecKoe mocobue
| O.C.I'abpuensn, I'.I". JIpicoBa. — M.: 2014

2. I'abpuensn O.C. u ap. Xumusa i npodeccuil U crenuanbHOCTeR
TEXHUUYECKOTOMpoduis (3MEKTPOHHOE MPHUII0KEHHUE)

3. I'a6puensa O.C. Xumwmsa: mocobue mis moaroroBku k EID: yuel.
noco6ue / O.C.I'abpuesnsn, U.I'. Octpoymos, C.A. Crnankos. — M.: 2011

4. Epoxun FHO.M. Xummus: 3amaun u ynpaxsaenus. — M.: 2014 Epoxun
KO.M. COOpHHMKTECTOBBIX 3a1aHui 10 XuMuHu. — M.: Akanemus, 2014

S. Iaopuensa O.C. Ilpaktukym: yued. mocodue / Tabpuensa O.C.,
OctpoymoB U.I".,Cnankos C.A., lopodeera H.M. — M.: 2014

6. I'a6puensa O.C. m ap. Xumusa s npodeccuid W CHEHaTbHOCTEH

TEXHHUYECKOTOMPODUIIS (3JEKTPOHHOE MPUIIOKEHHUE)

HNHuTepHeT-pecypcsl

1.hemiwallst.ru - «Xumus. OOpa3zoBaTenbHBI caiT s
IIKOJIbHUKOB)

2.www.alhimikov.net - O6pa3zoBaTenbHbIi CalT IS MIKOJBHUKOB

3.chem.msu.su - DnekTpoHHas OHOIMOTEKA MO XUMHU

4.  www.enauki.ru — UWHTepHET-U3MaHHE JUISI  y4HTeNeH
«EcrecTBeHHBIE HAYKI»

5.1september.ru - meromuueckas rasera "[lepBoe ceHTOps"

6. hvsh.ru — sxypran «XuMust B IIKOJIE»

7.WwWw.hij.ru/ -«XuMus 1 )KA3HbB

8.chemistry-chemists.com/index.html - snexTpoHHbIH KypHAT « XUMUKA ¥ XUMHSD
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4 KOHTPOJIb " OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA30OBATEJBHOU JUCIIUITIJIMHBbI

KoHTponb W oIEeHKa pe3ynbTaToB OOyYEHHUS OCYIIECTBIISICTCS NpErnojaBaTelieM B
npoliecce MpOBEJACHUs NPAKTUUECKUX 3aHATHH U 1a00paToOpHBIX padoT, TECTUPOBAHUS, a TAKXKE
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 O0y4deHHs M C(HOPMYJIUPOBAHHBIX C Y4ETOM
OI'OC COO (mpenmerHsle 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
CTPOEHHS BelllecTBA TIOHSTHUS M 3aKOHBI XUMHH
11 OKOlL. | Crpoennue atomoB | COCTaBIATH xummuueckue | 1. TecroBoe 3ajaHue
XMMHYECKHX JJIEMEHTOB M | Qopmynbl  coemuHeHuid B | «CtpoeHue aTOMOB
npupoaa XMUMHUYECKON | COOTBETCTBHM CO CTENECHbIO | XUMHUYECKHUX DJJIEMEHTOB U
CBSI3H OKHCIICHUS XMMHYECKHUX | TPHUPOJA XUMHUYECKOH CBAZM.
JJIEMEHTOB, ucxons U3 | 2, 3amaud Ha COCTaBJICHUE
BaJICHTHOCTH U | XUMHYECKUX ¢bopmyn
SJICKTPOOTPUIATCIBHOCTH JIBYXaTOMHBIX  COEIMHEHUU
(okcumos, cynbpduaos,
TUAPUIOB U T.IL.).
3. 3aaHus Ha UCTIOJIb30BAHUE
XUMHUUYECKOU CUMBOJIUKH
12 OK 01 Ilepuonuueckuii 3akoH U Xapakrepu3oBarb 1. Tect «Meramtnueckue /
OK 02 Tabnuna XMMHYECKHE 3JIEMEHTHI B HEeMEeTaJUINYEeCKHe CBOMCTBRa,
J.U. Menneneesa COOTBETCTBHH C UX JIEKTPOOTPHLIATEIEHOCTD U
MIOJIOXKECHHEM B CPOJICTBO K 3JIEKTPOHY
MePUOTUIECKON cHUCTEME XHUMHUUYECKHUX JJIEMEHTOB B
XMMHYECKHX JJIEMEHTOB COOTBETCTBHE c ux
J.W. Mengneneena 3JIEKTPOHHBIM

CTPOCHHUEM U TIOJIO)KEHUEM B
NEPUOANYECKON CUCTEME
XuMudeckux anmementon J[. M.
Mengeneeay.

2. IlpaxkTrvecKkue 3a/1aHus Ha
YCTaHOBJICHHE CBSI3U MEXKITY
CTPOCHHEM aTOMOB
XUMHAYECKUX

JJIEMEHTOB U MEPHOAUYECKIM
HU3MEHEHHEM CBOMCTB
XUMHYECKHX

3JIEMEHTOB u ux
COEIMHEHUIT

COOTBETCTBUH c
MTOJIOKEHUEM
Ilepnoguueckoit

cucreme.

3. IIpaxTuko-
OpPUEHTUPOBAHHBIE
TEOpEeTUYECKHe 3aJaHus Ha
XapaKTepU3aIuio
XUMHYECKHX  DJIEMEHTOB!
«Metamngeckue /
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HEMETAITUYECKUE
CBOIICTBa,

3JIEKTPOOTPULIATEIBLHOCTD U
CPOICTBO K  DJEKTPOHY
XUMUYECKUX DJIEMEHTOB B

COOTBETCTBUEC C ux
OJIEKTPOHHBIM CTPOCHUEM H
TI0JIOKCHUEM B

NEPUOJUYECKOH  CUCTEME
XAMHYECKUX DJIIEMEHTOB
J.1. MenneneeBa

13 OK 01 CrpoeHne BemecTBa XapakTepu3oBaTh  THIIBI 1. TecroBoe 3amanue
OK 04 XMMHYECKOH CBA3HU. «MeTtannnueckas CBA3bY.
Knacendukarus 2. IpakTudeckue 3aJaHus
JIUCTIEPCHBIX CUCTEM.
«MogenupoBanue
Pa3IMYHBIX THIIOB
KPUCTAJUIMYECKUX PEIIETOK
3. [pakTHko-
OpPUCHTUPOBAHHBIC
TeopeTHYecKHe 3aJaHus Ha
XapaKTepu3aIiio
XUMHYCCKUX  DIICMCHTOB:
«MeTtamnndaeckue /
HEMETaJNTNIeCKUe
CBOMCTBA,
AIEKTPOOTPHUIATEIEHOCT 1
CPOACTBO K  JJIEKTPOHY
XUMHYCCKHX DJICMCHTOB B
COOTBETCTBUE c uX
3JIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B
NEPUOANYECKON  cucTeMe
XUMHYECKHUX 3JICMEHTOB
J.N. Menneneea»
3. JJaboparopHas pabota Ne3
«[Ipurorosnenue
CycneH3uu KapOoHaTa
Kambllusi B BOJE.
Jlaboparopnass pabota
Ne4
«Ilony4yenue OMYJIbCUHU
MOTOPHOTO Maca.
O3zHaKoMJICHHE co
CBOWCTBAMH JIUCTIEPCHBIX
CUCTEMY.
2 Hccnenosatp MCTUHHbIE
Pasnen 2. PacTBopsl PACTBOPbI ¢ 32JAHHBIMH
XapaKTEePUCTUKAMH
2.1, OK 01 TlonsTue o pacTBopax Paznmuuate  mcTUHHBIE 1. 3amaun Ha
OK 02 pacTBOpEI HPUTOTOBJIEHHE
PacTBOpOB.
IIpaxTuko-
OpPUCHTUPOBAHHBIC
pacueTHBIC  3aJaHUSL
Ha JIUCTIEPCHBIE
CHCTEMBI,
HCTIOJb3yeMbIe B
OBITOBOM u
TIPOU3BO/ICTBEHHOM
JeSITeIbHOCTH
YeIoBeKa
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2.2

OK 01
OK 04

Hccnenosanne cBOWCTB
pacTBOpOB

UccnenoBate  (pu3uko-
XUMHUYECKHE CBOMCTBa
VCTUHHBIX PACTBOPOB

JlaGopatopnast pabora
«IIpurorosieHue
pacTBOPOBY

2.3.

OK 02
OK 04

DNCKTPOTUTHICCKAS
IHUCCOLMALM U MOHHBIN
o0MeH

CocraBisTh YpaBHEHUS
XMMHYECKHUX PEaKI[M1 HOHHOTO
obMmeHa c y4acTHeM
HEOpPraHNYEeCKUX BEIIECTB

1. 3aganus Ha
COCTaBJICHHE
MOJIEKYJIIPHBIX u
HOHHBIX  pPEaKIUil C
y4acTHEM KHCIIOT,
OCHOBAaHHUM H® COJICH,
YCTaHOBIICHHUE
HU3MEHEHUS
KHCJIOTHOCTH CpEJIbI

2. [Ipaktugeckas padorta Ne2
«PacTBOpBI.
OneKTpoIuTHIeCKas
JIVICCOIMALIIS.

Pa3nen 3. Ctpoenue u
CBOMCTBA
HEOPTaHUYEeCKUX
BEIIECTB

HccnenoBare crpoeHue H
CBOIICTBA  HEOPraHHYeCKHX
BelllecTB

KonTpoabnas padora
«CaoiicTBa
HEOpPraHu4ecKux
BeIIeCTB»

3.1

OK 01

Knaccudukarus,
HOMEHKJIaTypa U CTPOCHHE
HCOPraHUYCCKUX BCUICCTB

Knaccudunuposats
HEOpraHWYECKHE BEIECTBA B
COOTBETCTBUU C UX CTPOCHUEM

1. Tectr «Homenkmarypa wu
Ha3BaHHE HEOPTaHHMYECKUX
BCIIECTB MCXOAs U3 HX
XUMHYICCKOH (POPMYIBI HIH
COCTaBIICHHEC  XUMHYECKOU
(hopMyIBI HCXOMS u3
Ha3BaHUSA  BEIIECTBA IO
MEXITyHApOIHOM A
TPUBHAIILHOM
HOMEHKJIaType».

2.3amaun  Ha  pacyer
MaccoBOM 10y (Macchl)
XUMHYECKOTO 3JIeMEHTa
(coenuHeHus) B

MoJIeKyJIe (cMecH).

3. [IpakTryeckue  3amaHUsI
o KiaccuUKaIum,
HOMEHKJIaType u
XUMHUYECKUM hopmynam
HEOPraHMYECKUX  BEIICCTB
Pa3IHYHBIX KIACCOB.

4. TlpakTHyeckue 3aaHus
Ha oTpeJieNieHNe
XUMHYECKOH aKTHBHOCTH
BEIIECTB B 3aBHUCHMOCTHU
BHJa XUMHUYCCKOUCBSI3U U
TUIA  KPHUCTAILTHYECKOU
peIIeTKH

3.2

OK 01
OK 02

DH3UKO-XUMHUYECKHE
CBOICTBa HEOPraHN4CCKUX
BCIICCTB

VYcranaBnuBaTh  3aBHUCUMOCTB
(PM3UKO-XUMHUYECKUX CBOMCTB
HEOPTraHMYECKUX BEIIECTB OT
CTPOEHHMSI aTOMOB M MOJIEKYJI, a
TaK)X€ THIA KPUCTAIINYECKOU
pemeTKn

1. TecroBoe 3a/laHue
«Oco0EeHHOCTH XUMUYECKUX
CBOWMCTB OKCHIOB, KHCJOT,
OCHOBaHWH,  aM(OTEepHBIX
TUIPOKCHUJIOB U COJIEH».
3amaHnst Ha COCTaBJIEHHE
ypaBHEHUU XUMHUYECKUX
peakuuid ¢ y4yacTHeM
NMPOCTBIX U CIOXHBIX
HEOPraHUYECKHUX BEILECTB:
OKCHJIOB METAJIJIOB,
HEMETAJNIOB MaM(OTEPHBIX
3JIEMEHTOB;
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HEOPraHUYEeCKUX  KHCIIOT,
OCHOBaHMH M am(OTEepHBIX
THJPOKCHUJIOB,
HEOPraHWYECKHX  COJIEH,
XapaKTepU3yIOInX ux
CBOMCTBA M CHOCOOBI
MOy 9CHHUS.

2.3. [Ipaxtuko-
OPHEHTUPOBAHHbIC
TEOPETHUYECKNE 3aJaHui Ha
CBOICTBA M  IOJIy4YECHHE
HEOPraHUYECKHX BEIIECTB

3.3.

OK 01
OK 02
OK 04

Wnentudukarms
HCOPTraHMYCCKHUX BEIICCTB

HUccnenoBatb
peakuuu
BEIICCTB

Ka4CCTBCHHBIC
HCOPraHN4YCCKUX

1. IIpakruko-
OpUEHTUPOBAaHHBIC 3aJaHUS
o COCTaBJICHUIO
XUMHUYECKUX peakuuid ¢
y4acTHEM HEOPraHUYECKUX
BCIIIECTB, HCTIOB3YEMBIX
UL WX UICHTU(DUKAIWM.
2.JlabopaTtoprass ~ pabora:
“Unentudukanms

HEOPTaHWYECKUX BEIIeCTB”

Paznen 4. Kuneruueckue
M TePMOJIMHAMUYECKHE
3aKOHOMEPHOCTH
NMPOTEeKAHUS
XHMHUYECKUX peaKIuii

XapakTepuzoBaThb
BJIMSIHME PA3THYHBIX
¢akTOopoB Ha paBHOBeCHEH
CKOpPOCTh XHMHYECKHX
peakumii

4.2

OK 01
OK 04

Tunel XuMu4YECKUX
peaxuit

CocTaBiiTh
COEUHEHNS,
oOMeHa,
OKHCIIUTEIbHO-
BOCCTAHOBMTEJILHBIE
peakuuu

peaknuu
PpasnoKeHusl,
3aMeIIeHUs,

1. 3anaun Ha
COCTaBIICHUE

ypaBHEHUI

peakuui:

— COCIMHEHMS,

3aMelIeHNS,

pa3ioxeHus, 0OMeHa;

— OKHCJIMTEJIbHO-
BOCCTAHOBUTCJIbHBIX
peaxuuit c
UCIIOJIb30BAHHEM METO/1a
3JIEKTPOHHOTO OanaHca.

2. 3amaum Ha pacyer
MAacCHI BEIIECTBA HITH
00BnEMa

ra3oB IO HW3BECTHOMY
KOJIMYECTBY  BCILECTBA,
Macce Wid 00bEMY OJTHOTO
nu3 Y4acCTBYIOIINUX B
peakuumn BCIHICCTB,
pacuétel Macchl (00BEMa,
KOJIMYECTBa  BEIECTBA)
MPOAYKTOB PEAKIIUH, ECITH
OTHO W3 BEHICCTB HMEET
MIPUMECH

Jlaboparopuas pabota Nel0
«Peaknmm, HAyLIne c
obOpa3oBaHMEeM OcajliKa, Traza
wim Boabl. Peakiuu B
pacTBOpax dJICKTPOIHUTAXY.

Pa3nen 5. MeraJiibl 1
HEMEeTAJIbI

HccnenoBaTe cTpoeHHEe H
CBOIICTBA  METAJLIOB W
HEMETAJJIOB

KonTpoabnas padora Nel
no pasnesam
«Heopranuyieckoi "
oleil XuMum»

51

OK

061111/16 U XUMHUUYCCKHEC

Hccnenosath ¢uzuko-

1. TIpaktuueckas padora NeS
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01; CBOWCTBA METAJUIOB. XUMHYCCKHEC CBOHCTBA | «Pemenue 3amaq
OK Cnoco0bl  mosy4eHus METaIoB u CILIABOB. | «DIEKTPOIH3 PacTBOPOB
02; METaIOB. YcraHaBnuBaTh  3aBHCHMOCTB | pacmiaBoB
OK 04; | Cnnasbt METAIOB. | (DU3UKO-XUMHYECKUX CBOHCTB | 31eKTPOTHTOBY.
OK 07 Koppo3us MeTasos. METaIoB oT cTpoenus | 2. [IpaKTHKo-
MOJIEKYJI. OPUEHTUPOBAHHBIC
HCCHeHOBaTB KAQ4YCCTBCHHBIC 3aJlaHUsl Ha OIpENESICHUE
XapaKTCPUCTUKH KOPPO3UU METAILIOB.
onpe/ieEHHbIX CILUIABOB.
5.2 | OK 04; | Hemeramms Uccnenosats  (usnko- 1.TectoBoe 3ajaHue
OK 07 XMMHUYECKHE  CBOMCTBA «HeMmeTamsi»
HEMETAJIJIOB. 2. [Ipaktugeckas padorta Ne6
Kraccudunuposars «TTonyuenue,
IOTPONHbIE BHIOM3MEHEHUS | oo Gyparme -
HEMETAJIIOB B COOTBETCTBUH C | hacrosnapanme
UX CTPOCHUEM. 2308,
Paznen 6. Ctpoenue u HccaenoBaTrs cTpoeHHe | KourtposabHas padora
CBOIiCTBA OpraHmyeckux | CBOHCTBA  OPraHMYeCKHX «CTtpoeHue "
BeLLEeCTB BCLIECTB CBOMCTBA
OpraHM4ecKux
BeIleCTB»

6.1 | OKO1 Knaccudukarus, Knaccupummposats 1. 3amanus Ha COCTaBIICHHE
CTPOCHHE U HOMCHKJIATYpa | OpraHHYecKHe BeIlecTBa B Ha3BaHUH OpraHUYeCKuX
OpPraHUYEeCKUX BEIIECTB COOTBETCTBUH c ux COC/IMHEHUIA o

CTPOCHHEM. TPUBHATBHOU WA
MEKyHapOIHOM
CHUCTEMAaTUYECKON
HOMEHKJIaType.

2. Baganus Ha
COCTaBJICHUE TIOJIHBIX

u COKpAIIEHHBIX
CTPYKTYPHBIX

bopmyn

OPraHUYECKUX

BCIICCTB OTACIBHBIX
KJIaCCOB.

3. 3ajaun Ha ompenencHUe
npocTeimeit bopmyJIbl
OpPraHU4ecKOd  MOJIEKYIIB,
HUCXOJSl U3  3JIEMEHTHOTO
cocrasa (B %)

6.2 | OKO01 CBOIiCTBa OPraHUIECKUX VYcranaBnuBath  3aBUCHMMOCTh | 1. 3amaHus HA COCTaBICHHUE

OK 02 COC/IMHEHU (DU3UKO-XUMUYECKUX CBOWCTB | YpaBHEHU XUMHUYECKUX
OK 04 OPTraHHMYECKUX  BEIIECTB OT | peakuuii ¢ ydacTueM

CTPOCHUA MOJIEKYJT

OPraHn4cCKUX BCHICCTB Ha
OCHOBAaHMN HX COCTaBa M

CTPOCHHUSL.
2. 3ajaHusi Ha COCTaBJICHHE
ypaBHEHHH XUMHUYECKUX

peaKuuii, WILTFOCTPUPYFOLIHX

XHMHUYECKHE CBOHCTBa C
YYETOM MEXaHHU3MOB
TPOTEKAHUS JTAHHBIX
peakuuii W TeHEeTHYEeCKOMH
CBsI3U OpraHUYECKHUX

BEIIIECTB Pa3HBIX KIIACCOB.
3. PacueTHple 3a1aud 110
YpaBHEHUSM  peakuu C
y4acTHEM  OpPraHMYECKHX
BEIIIECTB.

4. JTaboparopHasi pabora
«IIpeBparenus
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OpraHnvCCKuX BCLICCTB
IIpyU HArpCBaHUM»

6.3

OK 01
OK 02
OK 04

Wnentudukarms
OpPTaHUYECKUX BCIIECTB,
HX 3HaYECHUE U
MPUMEHEHHUE B OBITOBOM U
MIPOU3BOJCTBEHHOM
JIEATEILHOCTH YEJIOBEKA

HccnenoBath
peakuuu
COCIUHCHUMN
KJIaCCOB

Ka4yCCTBCHHBIC
OpPraHn4CeCKux
OTACJIBHBIX

1.1IpakTuko-
OpPUCHTUPOBAHHBIC 3aJaHU
o COCTaBJICHUIO
XUMHYCCKUX  PCAaKIMid ¢
ydacTHeM OpTraHUIECKUX
BEIIECTB, B T.9.
HACTONB3YEeMBIX  IISI WX
AACHTUGHUKAIIMA B OBITY U
TIPOMBIIIICHHOCTH.
2.JIabopaTopHas
«nertndukarms
OpraHUYECKUX COEIUHEHUI
OTHEIBHBIX KJIACCOBY

pabora:

Paznen 7.

Xumuss B ObITY M
NPON3BOJACTBEHHOI
AesAITeTbHOCTH YeJ0BeKa

OuneHuBaThb
OLITOBOW M
NPOU3BO/ICTBEHHOM
JeATeJILHOCTH 4YejJoBeKa ¢
MO3HIMIA JIKOJIOTHIECKOH
0€30IaCHOCTH

nmocJIeACTBHUSA

3amura Keiica (c
y4eToM Oyaymeit
npogeccuoHAIBHOI
JesITeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07

Xumust B OBITYy U
IIPOU3BOJCTBEHHOU
JeATEIIbHOCTU YeI0BeKa

O1eHuBaTh MOCHEICTBUS
OBITOBOM "
MIPOU3BOJICTBEHHOU
NEITEILHOCTH YEJIOBEKA C
MO3ULINH KOJIOTHYECKOH
0€e301IacHOCTH

Keiic (¢
Oymyei
npoQeCCUOHATBHOM
JIESATCITBHOCTH )
Bo3MoskHBIE TEMBI KEHCOB:

y4eTOM

1. IToTemnenue

KiiuMarta nu
BBICBOOOXKIEHE
FaSOBI)IXI‘I/II[paTOB CcO

JIHA OKeaHa.

2. Bynymume Matepuansl JUist
aBua-, MaIluHO- "
IPUOOPOCTPOCHUSI.

3. HoBrie

MaTepHabl IS
COJHEYHBIX

Oarapeii.

4. JlexapcTBa Ha
OCHOBE

paCTI/ITeJ'H)HI)IX

npenapaTon
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NHIANUBUAYAJIBHBIE UCCIIEJOBATEJIbBCKHUE ITPOEKTbI

1.B npomecce UHAMBUAYATbHOMW HCCIENOBATEIbCKOM pabOThl MO XUMHUU
«Ilomumepbl. CHHTeTHYEeCKHE BBICOKOMOJIEKYJsIpHbIe coenuHenust (BMC»
paccMOTpPETh NMPUMEHEHUE MOJHUMEPOB B IMOBCEAHEBHOM MXW3HU U NEPCHEKTUBBI 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»
CJIEZyeT WCCIIEZIOBATh 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 XO34HCTBY, COOpaTh MaTepHalIbl, 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 3HAYEHMM B HapoJHOM Xo3siicrBe. IlokazaTe maryOHoe
BO3JICUCTBUE CIHMPTOB Ha >KMBBIE OpraHu3Mbl. [IpoBecTH wucciieoBaHUS U IOKa3aTh
HEraTHBHOE BIIMSHUE HA )KU3HU B 00ILIECTBE 3TOr0 BelecTBa. JlaHHbIE CBEACHUS JOTIOIHSIT
MaTepuaibl ypOKOB XUMHUU U OMOJIOTUU TIO TAaHHOU TeMeE.

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
B3aMMOOTHOIICHHsI OOIIIeCTBa U MPUPOIbI, COXpAaHEHHE OKpYXKarollei cpenbl. Beiaepxkar
JIM 3KOJIOTUYECKHE CHCTEMBbl BO3pacTarollve XOo3sHCTBEeHHble Harpy3ku? ['ne nambonee
OIIaCHOE 3BEHO B KOMIUIEKCEIKOJIOTHYeCKUX MpobiemM? OxpaHa OKpy»Karolleld cpelbl B
Poccun. CoBpeMeHHbIe TPOOJIEMBI U TyTH UX PELLIEHUS.

PexomMenayemblie TeMbl IPOEKTOB 10 XUMHUM
MeTtanibl B )KM3HU YeJIOBEKa.
Mertauibl ¥ CIJIaBbl, UX CBOMCTBA W MNPUMEHEHHUE B PaAMOIICKTPOHHOU
amnmnaparype.
Mup Boabl. TaliHbI BOJOTIPOBOIHOM, CEKPETHI MUHEPATIBLHOM.
Mup nnactmacc.
MpI 5xMBEM B MUpE TOJIUMEPOB.
Mpew10: BUepa, CEeroiss, 3aBTpa
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