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Pabouas nporpamma yueOnoii auctumumasl O/ 10 Xumus pa3paboTana Ha OCHOBE:

- @enepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENBbHOrO CTAaHIApTa CPEAHEro OOLIero
obpazoBanus (nanee ®I'OC COO), yTBepKIEHHOTO NMPUKa30M MHHHCTEPCTBA OOpa30BaHUS U
Hayku P® ot 17 mast 2012 roga Ne 413 ¢ usMeHeHUs MU U JOTIOTHEHUMU OT 29 nekabpst 2014 r.,
31 nexabps 2015 r., 29 utons 2017 1., 12.08.2022 r. [Ipuka3z Ne732; 18.05.2022 Ne 342.

- denepanbHOro  TroCyJapCTBEHHOrO  O0Opa30BAaTEIbHOTO  CTAaHJApTa  CPEIHETO
npodeccuonansaoro obpazoanus (manee ®I'OC CIIO) mo mpodeccuun 08.01.27 Mactep
OOIIEeCTPOUTENBHBIX PadOT;

- GdenepanbHO 00pa30BaTEIBLHON MPOTPAMMBI CPEAHETO 001Iero oopa3oBaHus (anee —
@®OII COO), yrBepxknennoii [Ipukazom munuctepcrBa npocemienus: PO or 18.05.2023 r. Ne 370;

- GdenepanbHOit pabouelt mporpammel 1o yueobno quciuruae O 10 Xumus;

- Paboueit nporpammel Bociutanus ['BITOY MO UTTpuC;

- Y4eOHOro 11aHa Mo creuuanbHOCTH;

- ¢ yuerom [IpumepHoit mporpammsel o0mieoOpazoBaTenbHON yueoHoM aucturumabl O/1.10
Xumus g npodeccuoHalnbHbIX 00pa3oBaTeNbHbIX opranu3auuii (PexomennoBannoit ®I'bOY
JIIO  HWHetuTyr pa3BuTuss npodeccuoHalbHOTO  oOpazoBanus» (DPI'BOY  «PIIO»),
yTBEpXKICHHOW Ha 3acemannu CoBeTa 1Mo OICHKE COACP)KaHUS M KauyeCTBa MPUMEPHBIX pabounx
IporpaMm o011e00pa30BaTeIbLHOrO U colrnaibHO-TyManuTapHoro uukiioB CIIO, IIporokon Ne 14
ot 30 HosOpst 2022 1.).

Asnsercsa gactrio OITOII mo mpodeccuu 08.01.27 Mactep 001mecTpOUTETEHBIX padoT

PazpaboTumk:
NBanosa ['anmmaa HukonaeBHa, mpenogaBaTeIh XUMUHU BBICIIICH KBATM(DUKAITMOHHOW KaTETOPUH

Paccmotpena u omo6pena Ha 3aceqanuu 1K
[Ipotokon Ne 9
oT «28» mas 2024 r.

[Ipeacenarens ALK




COJIEP’KAHUE

IACIIOPT IPOT'PAMMBI YYEBHOM JUCITATLIIAHBI
CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCITATLIAHBI

YCJIOBUSI PEAJIM3ALMU HPOIPAMMBI
YYEBHOMN AU CLHUIIIAHBI

KOHTPOJIb MU OIEHKA PE3YJIBTATOB
OCBOEHUAYYEBHOW TUCIATLIIMHBI



1. IMACIIOPT IPOT'PAMMBI YUEBHOM JUCHUATIJINHBI

1.1. Mecto AuCHMIUIMHBI B CTPYKTYpe  OCHOBHOH  NpogecCHOHAJBLHOM
o0pa3oBaTeIbHON IPOrPaMMBbI

OobueoOpazoBatenpHas aucuuuimHa OJ[.10 Xumus usydaercs Ha 0a30BOM YypOBHE B
001eo0pa3oBaTeIbHOM UKIIE y4eOHOTO TIaHa OCHOBHOM NPOQecCHOHANBHOI 00pa30BaTeIbHOM
POrpaMMBbl MOJrOTOBKU KBaau(uUIMpoBaHHBIX padounx, ciayxanmx (OITOIT IITKPC) na 6a3e
OCHOBHOTO 0011ero oopazosanus o npodeccun 08.01.27 Macrep o0mEeCTpOUTEIBHBIX PadoT.

Tpynoemkocts auctuumnasl O/, 10 Xumus Ha 6a30BOM ypOBHE COCTaBJsieT 78 4acoB, U3
KOTOpPBIX 74 yaca — 6a30BbIN Moayb (6 pasnenoB) U 4 yaca — mpuKIaAHONW Moayib (1 paszmen),
BKITIOYAIOIIUI MPAKTHKO-OPHEHTUPOBAHHOE CO/ICPIKaHUE CIICIIHATHLHOCTH.

[IpuknangHoit Moxaynp BKIO4YaeT oauH pasgen. Pasmen 7 «Xumus B ObITY U
MIPOU3BOICTBEHHOH JIEATEIFHOCTH YEIIOBEKa» pealln3yeTcs Ha MaTepualie KeCcOB, CBA3aHHBIX C
9KOJIOTMYECKON O€30IacHOCThI0O M OLIEHKOM MOCHeACTBHM OBITOBOM M MNPOU3BOJCTBEHHOU
nesitenbHOCTH 17151 ipodeccuu 08.01.27 Macrtep oOIIeCTpOUTETBHBIX PadoT.

1.2. Hean u niianHupyemMble pe3yabTaThbl 0CBOEHUS TUCIHIIMHBI
1.2.1. Ileam v 3a1a9u JUCHUAIIIHHBI

DopMHUPOBAHKE Y CTYJICHTOB MPEACTABICHHUS O XUMUYECKOW COCTABJISIONICH
€CTECTBEHHO- HAYYHON KapTHHBI MUPA KaK OCHOBBI MIPUHSATHS PELICHUN B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYalUSAX, OTBETCTBEHHOI'O TIOBEICHUS B IPUPOIHOM cpeie.
3agauu IMCUMIJIMHBI:

1) chopmupoBaTh MOHUMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUsT XUMHUYECKHX TPOIECCOB U
ABJICHUA B OKpYXalollel cpeae, UEJOCTHOM HaydyHOM KapTHUHBI MHpaA, B3aUMOCBSI3U U
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBJSITH (DOPMYJIbI HEOPraHMYECKUX M OPraHUYECKUX BEIIECTB,
YpaBHEHUS XUMHYECKHX peaKlUHi, OOBSACHATH HX CMBICI, HHTEPHPETUPOBATH PE3YJIbTATHI
XUMHUYECKUXIKCIIEPUMEHTOB,

3)  chopMupOBaTh HABBIKH MPOBEACHHS MPOCTEHIINX XUMUICCKUX IKCIEPHUMEHTATBHBIX
HCCIIeIOBaHM ¢ COOMI0IEHHEM MPaBUII 6€3011aCHOr0 OOpAaIEHUS C BEIIECTBAMHU U JIA0OPATOPHBIM
o0opyoBaHuEM;

4)  pa3BUTH yMEHHs UCIOJIH30BaTh HHOOPMALIUIO XUMUIECKOTO XapaKTepa U3 PasInIHbIX
HMCTOYHUKOB;

5) chopmupoBaTh YMEHHS MPOTHO3UPOBATH MOCIEACTBHS CBOCH CSITEIBHOCTH H
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MIPOU3BOJCTBEHHBIX MPOLIECCOB;

6) chopMUpOBaTh MOHMMAHHWE 3HAYMMOCTH JOCTH)KCHHMHM XHMHMYECKOM HayKu U
TEXHOJIOTHUH JUIsl pa3BUTHSI COITMAILHON U TPOU3BOACTBEHHOH cdep.



1.2.2. Inanupyembie pe3yJibTAThl OCBOEHUsI 00111e00pa30BaTe/IbHOM TUCHUIIMHBI B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHOBe

dIrocC Coo
Kon n - I[Inanupyemble pe3ybTAThI OCBOEHUS TUCUMIITIHUHBI
HAUMEHOBaHHE
dpopmnu 1 2
PMHUPYeMBbIX Oommue JucuuninHapHbIe

KOMIIeTEeHIIM i
OK 01. Bribupats B yacTu TpyA0BOT0 BOCTIMTAHUS: - BIIAJIETh CUCTEMOW XMMHUYECKUX 3HaHUH, KOTOpasi BKIIOYAET: OCHOBOIOJIATAOIE TIOHATHS
CIOCOOBI PEIICHHST |- TOTOBHOCTh K TPYAY, OCO3HAHHME IEHHOCTH MAcTepCTBa, | (XMMHYCCKHIA SIIEMEHT, aTOM, SJICKTPOHHASE 000I0UYKa aTOMA, S-, p-, d-37IeKTpOHHBIE OpOHUTAIH
3a1a4 Tpynomtooue; aTOMOB, HOH, MOJIEKyJa, BaJEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCIICHHUS,
NpoQeCCHOHANBHO |- TOTOBHOCTh K AKTHBHOM JIESITENBHOCTH TEXHOJOTMYECKOW M | XUMHUYECKasi CBs3b, MOJb, MOJSIpHAas Macca, MOJSIPHBI OO0BbEeM, YIJIEPOAHBINH CKEJNeT,

W NIesITEJIbHOCTHU COLIMAJIGHOW HANpaBJICHHOCTH, CIIOCOOHOCTh HHUIIHMHPOBATH,
IPUMEHUTEIBHO K [IJIAHUPOBaTh M CAMOCTOSTEIBHO  BBIIOJHATH  TaKylO
pa3sIu4HbIM EATEILHOCTD,

KOHTEKCTaM - HMHTEpeC K pa3Iu4yHbIM cdepaM npodeccuoHaIbHOM
NesTeIbHOCTH,
OBiajneHue YHMBEPCAJIbLHBIMH Y4eOHbIMH

MO3HABATEALHLIMH AeHCTBUAMU:

a) 6azoBble JIornyeckue AeiicTBUS.

- caMoCTOsTe]IbHO (OPMYJIMPOBATh W AaKTyaJM3UPOBATh
po0JeMy, paccMaTpUBaTh €€ BCECTOPOHHE;

- yCTaHaBJIMBATh CYILIECTBEHHBIN IPU3HAK HIIM OCHOBAHHSI IS
CpaBHEHUsI, Kiaccu(UKauu u 0000IICHHS;

- ONpENeNATh LENH NEATeNbHOCTH, 33/1aBaTh MapamMeTpbl U
KPUTEPUH UX JOCTHKCHUS,

- BBISIBIISITH ~ 3aKOHOMEPHOCTH ¥ HPOTHUBOpEYHs B
[paccMaTpUBaeMBbIX SIBICHUSX;

-  BHOCHTh KOPPEKTHUBBI B JIESTENBHOCTh, OICHUBAThH
COOTBETCTBHE  PE3yJIbTATOB  IIEJSIM, OICHHBATH  PHCKU
TTOCIIENCTBUI IEeITEILHOCTH;

- pa3BMBaTh KPEATUBHOE MBIIUICHUE TPH  PELICHUN
PKU3HEHHBIX POOIIEM

0) 6azoBbIe HCCJIET0BATENbCKHE TEHCTBHS:

BIIQJIETh HABBIKAMH Y9€OHO-HCCIIEIOBATEIECKOW U MPOSKTHON
IMesITeTFHOCTH, HABBIKAMU Pa3peIIeHHs IpooIeM;

- BBISIBIISITE TIPUYIHHO-CIICICTBCHHBIC CBSI3H 51
AKTyaJnM3MpPOBATh 33]lady, BBIIBHTATH THIIOTE3Y €€ pPeIIeHUs,

(yHKIMOHANbHAS TPYIINA, PAUKaj, U30MEPHUs, H30MEPhl, TOMOJOTUYECKHHA PsiI,TOMOJIOTH,
YIJIEBOJIOPO/BI, KHCJIOPOJ- M a30TCOIEpXallye COSAWHEHUS, OWOJOTUYECKH AaKTHBHBIC
BellecTBa (YIVIEBOABIL, JKUPBI, OCNKH), MOHOMEp, IONUMEp, CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCIMHEHMsSI, KPUCTAJUIMYECKasl peIleTKa, THIBl XUMHYECKUX
peaxuuil (OKMCIUTENbHO-BOCCTAHOBUTENBHBIC, 3K30-U YHIOTEPMUUECKUE, PEAKLIMH HOHHOTO
o0MeHa), pacTBOp, OJJIEKTPOIMTHI, HERIEKTPOJUTBL, JIEKTPOIUTHUYECKAsT UCCOLUALUS,
OKHCIIUTENb, BOCCTAHOBHUTENb, CKOPOCTh XMMUYECKON PEaKIUi, XUMHUECKOE PaBHOBECHUE),
TEOPHUH U 3aKOHBI (TEOPHS XUMUYECKOTO CTpOeHHs opranndeckux BemecTs A.M. bytiepona,
TEOPHUs IEKTPOJUTHUECKON JUccoLManum, nepuoanyeckuil 3akon .M. Menzaeneesa, 3aKoH
COXpaHEHHsI MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3BIK XHMHH, (DAKTOJIOTHYECKHUE
CBEJICHHUSA O CBOWMCTBAX, COCTABE, NOJyYCHUH U 0E30I1aCHOM HCIOJIb30BAHUM BAXKHEHILIMX
HEOPTaHWYECKUX U OPTaHMYECKHX BEIIECTB B OBITY U IPAKTUUECKOW NEATEIbHOCTH YeNIOBEKa;
- YMETb BBISBISATH XapaKTEePHbIC MPU3HAKN U B3aMMOCBSA3b N3yUCHHBIX OHATHH, IPIMEHSThH
COOTBETCTBYIOIIME TOHATHS IPH OIUCAHMHM CTPOCHHUS U CBOWCTB HEOPTraHWYECKHX H
OpPTaHMYECKUX BELIECTB M MX IIPEBPAIICHNH; BBIBIATH B3aMMOCBSI3b XUMHUECKUX 3HAHUH C
MOHATHSAMHU U IIPEACTABICHUSIMU IPYTUX €CTECTBEHHOHAYYHBIX ITPEAMETOB,;

- YMETh HCMOJIb30BAaTh HAMMCHOBAHUS XMMHYECKHX COCIAMHEHUI MEXTyHapOJHOTO CO03a
TEOPETHUYECKOM W MPUKIAJHOW XMMUM W TPUBHAIbHBIE HA3BaHMS BaKHEHWIINX BEIIECTB
(3THIIeH, aneTHiIeH, TIMIEepHH, (GeHo, popManbaeru, yYKCycHas KUCIOTa, TIHUINH, YTrapHbIH
ra3, yIJeKUCHIbIA ra3, aMMHakK, TalleHas W3BECTh, HETAIICHas W3BECTh, IMHUTHEBAS COMA U
JpPYTHX), COCTAaBIATH (DOPMYJIBI HEOPTaHHMUECKHX W OPTaHMYECKUX BEIIECTB, ypPAaBHEHUS
XUMUYECKIX pPEaknui, OOBSICHATh MX CMBICIT;, HMOATBEPXKIATh XapaKTEPHBIE XMMHYECKHE
CBOMCTBa BEIIECTB COOTBETCTBYIOIIMMH OSKCIIEPUMEHTAMH U 3alUCAMH  yPaBHEHUH
XUMUYECKUX PEAKIUH;

- YMETh yCTaHABJIMBAaTh NPHHAIIECKHOCTh HW3yUCHHBIX HEOPraHHMYECKHX M OPTaHWYECKUX
BEIIIECTB K OIPEJICTICHHBIM KJIaccaM U TPyIaM COeMHEHMH, XapaKTepu30BaTh X COCTaB U
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HaXOAUTb  apryMeHThl A  JOKa3aTeJbCTBA  CBOUX
[YTBEp>KAEHUI, 3a7aBaTh apaMEeTPhl M KPUTEPUH PEILICHNUS;

- aHaIM3MPOBATh TOJNyYEHHBIE B XOJ€ pEIleHHs 3aJadu
[pe3yNIbTaThl, KPUTHYECKH OLEHUBAThb WX JOCTOBEPHOCTB,
MPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSX;

-  yMeThb TIIEPEHOCUTh 3HAHMUS B I[O3HABATENIbHYIO
MPaKTHYECKYIO 00JacTH )KU3HEIESITENbHOCTH;

- yMETb MHTErpHUpPOBaTh 3HAHMS U3 PA3HBIX MPEIMETHBIX
o0J1acTei;

- BBIJIBUTaTh HOBBIE UJEH, NIpe/IaraTb OpUTHHAIBHBIC
MOJIXOBI U PEeIIeHHS;

- CIOCOOHOCTh WX HCIOJNB30BaHUS B IO3HABATEIbHON
COLIMAJIBHOM ITPAKTUKE

)51

BaOXHCUINIME CBOWCTBA; ONPEACISTh BHIBI XHUMHUYCCKAX CBs3ei (KOBaJCHTHAs, HWOHHAS,
METaJUIMYeCKas,  BOJIOPOJHAS),  THUIBI  KPUCTAUIMYCCKHMX  PEIIETOK  BEIIECTB;
KJIacCH(PUITUPOBATh XUMHUYECKUC PEAKITUH;

- chopMHpPOBaTh MPEICTABICHHUS: O XHUMHUYCCKOH COCTABJIAIONICH €CTeCTBCHHOHAYYHOM
KapTHHBI MUPa, POJIA XUMHH B TTO3HAHUY SIBIICHHUH MPUPOIBI, B (OPMUPOBAHUU MBIIUICHHS U
KyJIBTYphl JHYHOCTH, €€ (DYHKIIMOHAJIBHOH T'PAaMOTHOCTH, HEOOXOAUMOW [UIS PEIICHHUS
MPAKTAYCCKUX 3a]1a4 M SKOJIOTHYECKA OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3IIOPOBBIO M
MPUPOIHOM Cpe/Ie;

- YMETh TPOBOJUTH PACUYEThI MO XUMHYCCKHUM (OPMYIaM M YPaBHCHUSM XUMHUYCCKHX
peakuuii ¢ HCHONb30BaHHEM (PM3MYECKHX BEJIMYHMH, XapaKTepPU3YIOIIMX BEIIECTBAa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpPMallbHBIE YCJIOBHSI) Ta30B, KOJIWYECTBA
BEIIECTBA; MCIIOJh30BATh CUCTEMHBIC XHMHUCCKHE 3HAHUS TS MPUHSATHS PEIICHUA B
KOHKPETHBIX KU3HCHHBIX CUTYAIMSIX, CBI3aHHBIX C BEIICCTBAMH U MX IPUMCHCHUEM.

OK 02.
Hcnonb3oBath
COBpEMEHHbIE
CpPEeACTBA IOUCKA,
aHaIN3a u
HUHTEPIPETaLUH
nHpOpMAIIUHU U
nH(pOPMAIIMOHHBIE
TEXHOJIOTUH IS
BBIIIOJTHEHHS
3a1aq
poeCCHOHATBHO
1 IeaTeIbHOCTHA

B 00.1acTH HEHHOCTH HAYYHOT 0 IIO3HAHNA:

- c(OPMHUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMCHHOMY YPOBHIO pa3BUTUS HAayKH M OOIIECCTBEHHOH
MPaKTUKH, OCHOBaHHOTO Ha JManore KyJbTYpP,
CIIOCOOCTBYIOILIETO OCO3HaHMIO CBOETO MmecTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEpPIICHCTBOBAHUE S3BIKOBOW M YMTATEIbCKOH KYJIbTYpHI

MUpa;

- OCO3HAHHE IIEHHOCTH HAYYHOW NESTENbHOCTH, TOTOBHOCTH
OCYILIECTBIIATH IPOEKTHYIO U UCCIIE0BATEIbCKYOIESITEIEHOCT
MHAWBUIYaTbHO U B TPYIIIE;

OgJageHue YHHBePCAIbHbBIMU y4eOHBIMH
Mo3HABATeJbHbIMH ACHCTBUSMU:

B) padoTa ¢ nHpopMaLueii:

-  BIAJeTh HABBIKAMHM TONy4YeHHs HHGOpMaIUU
MCTOYHHKOB Pa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISITH
MONCK, AaHaINW3, CHCTEMAaTH3alUI0 ¥  HHTEPIPETALHIO

MH(POPMAHHU Pa3TUIHBIX BUJOB U ()OPM IPEICTaBICHUS;

- CcO3[JaBaTh TEKCTHl B PA3MMYHBIX QopmMarax C y4eToM
Ha3HaYeHUS MHGOPMAIMM W IEJICBOH ayIUTOPHH, BBIOMpAs
ONITUMANTBHYIO ()OpPMY MPEICTABICHNS U BU3yaIN3alllH;

- OLICHMWBATbh JIOCTOBEPHOCTD, JIETUTUMHOCTD HH(OpMAIINH, €€
COOTBETCTBUE MPABOBBIM U MOPAIBHO-ITHYECKIM

HOpMaMm;

- yMeThb IUIQaHUPOBATh MW  BBHINOJHATH XHMHYECKHH OKCIEPUMEHT (IpeBpalleHus]
OpPraHMYeCKUX BEIIECTB IPU HArpeBaHUM, IOJyYeHHE STHJIEHAa M H3ydeHHE €ro CBOMCTB,
KaueCTBEHHbBIEC PEaKIIMH Ha AJIbAETHIbI, KpaxXMaJl, YKCYCHYIO KHCIIOTY; eHaTypalys OenKoB pH
HarpeBaHWH, [IBETHbIC pEaKIMU OEJKOB; MPOBOJIMUTH PEAKUHMH HMOHHOI'O OOMEHa, ONpeAeisTh
Cpely BOAHBIX PaCTBOPOB, KAUECTBEHHBIC PEAKIMU Ha Cyb(aT-, KapOOHAT- M XJIOPUA-aHUOHBI,
Ha KaTHOH aMMOHHS; pelIaTh OJKCICPHUMEHTAJbHBIC 3a7adn o TemaMm "Metamas!" o
"Hemerampl") B COOTBETCTBUU C TpaBHJIAMH TEXHHKH 0€30MaCHOCTH MpU OOpAICHUH C

Kak CpeACTBa B3aMMOJEHCTBHUS MEXIy JIOJBMHM U IO3HAaHMSBEINECTBAMH WU JIaOOpaTOPHBIM OOOPYAOBAaHHEM; IIPEACTABIATH PE3YJIbTaThl XUMHUYECKOTO

DKCIIEpUMEHTa B (OpMe 3allMCH ypaBHEHHH COOTBETCTBYIOIIMX DPEaKIMHd M (OpMYyIHPOBATH
BBEIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB,;

- yMETh aHANM3UPOBAaTh XUMHUYECKYI0O MH(OPMAIHIO, MOTyYaeMylo M3 Pa3HBIX HCTOYHHKOB
(cpenctB MaccoBoit nH(opMmanuu, ceTh IHTEpHET U IpyTHe);

- BJaJeTh OCHOBHBIMH METOJAaMH HAy4YHOTO IO3HAHHS BEUIECTB M XHMUYECKHX SIBICHHUN
(HabroeHNe, I3MEpPEHNe, SKCIIEPUMEHT, MOICIHPOBAHNUE);

YMETh IPOBOJUTH PACUETHI 0 XUMUYECKUM (HOPMYJIaM B ypaBHEHHSIM XUMHUYECKUX PEaKLHi C

HU3HUCIIOJIB30BAHUCM (1)I/ISI/I‘ICCKI/IX BEJINYMH, XapaKTCPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOMN

CTOPOHBI: MacCCBhI, o0beMa (HOpMaHLHbIC yCJIOBI/IH) ra30B, KOJJMYCCTBA BCUICCTBA, UCIIOJIb30BAaTh|
CUCTEMHBIC XWUMHWYCCKUE 3HAHUA I T[IPUHATUSI peI.HeHI/Iﬁ B KOHKPETHBIX J»XW3HCHHBIX|
CUTYyallnAX, CBA3AHHBIX C BEMICCTBAMHU U NX TPUMECHCHNEM

- HCII0JIB30BAaTh CpeaACTBa I/IH(i)OpMaIII/IOHHLIX




KOMMYHUKAITHOHHBIX TEXHOJIOTUH B DEIICHUH KOTHUTHUBHBIX,
KOMMYHUKATHBHBIX U OPTraHU3alMOHHBIX 3a]1a4 C COOJIOICHIEM
TpecOOBaHUN SPrOHOMHKH, TEXHUKHA OC30MACHOCTH, THTHCHEI,
[pECypcOCOepeKeHrs, TPAaBOBBIX W 3TUYECCKUX HOPM, HOPM|
MH(QOPMAIIMOHHOM 0€30MacHOCTH;

BJIaJICTh HABBIKAMU DPACIMO3HABAHHMS W 3aIUTHl MH(POPMAITHH,
1HGOPMAIIMOHHOM O€30MAaCHOCTH JIMYHOCTH;

OK 04.

D¢ dexTrBHO
B3aUMO/ICCTBOBATh
U paboTaTh B
KOJIJIEKTHUBE U
KOMaH/Ie

OriilafiecHNie  YHHBEPCAJBHBIMH  KOMMYHHKATHBHBIMH
e CTBUSAMU:

0) coBMecTHAasl IeATETbHOCTD.

- INOHMMATh U HCIIOJIB30BAThH npeumymecma KOMaHJHOU H|
W HMBU Y ATBHOM PaOOTHI;

- MMPpUHUMATDb e COBMECTHOH JACATCIIBHOCTH,
OpraHU30BbIBATbH M  KOOPIMHUPOBAaTb JEHCTBUS IO €€
IMOCTUIKEHUIO: COCTAaBJIATh IUIAH JEMCTBUIM, paclpelnessTh
[POJIM C y4eTOM MHEHHUI y4YaCTHHKOB OOCYXIaTh pPe3yJIbTaThl
COBMECTHOU paboThI;

- KOOPAMHHUPOBATH U BBIIOJIHATH pa0OTY B YCIOBHSIX PEAIBHOTO,
BUPTYaJIbHOTO 1 KOMOWHHPOBAHHOTO B3aHMOICHCTBHS;

- OCYILECTBIISITh IMO3UTHBHOE CTPAaTETHMYECKOE IOBE/ICHHE B
[PA3JIMYHBIX CUTYAIUSX, POSBIISATH TBOPYECTBO U BOOOPAKEHHE,
OBITh HHUIIMATHBHBIM

Osiagenne YHUBEpCAIbHBIMH PeryJisiTHBHBIMH
ImelCTBUSIMH:

T) NpUHATHE ceGs ¥ IPYTHX JIoaeii:

- MPUHAMATh MOTHBBI M apryMEHTBl JPYTHX JIIOAEH Ipy
AHAJIM3E PE3YJIbTATOB JICSITENbHOCTH;

- TIpU3HABaTh CBOE IPaBO W TPaBO JPYrUX JHOJeH Ha
OIIMOKU,

- pa3BHBaTh CIIOCOOHOCTH MOHUMATh MHUP C MO3MIUH APYTOTO

MEIIOBEKa,

-YMETb IJIAHUPOBATH U BBIOJIHATH XUMHYECKU I SKCIIEPUMEHT (IPEBPAILECHUST OPTraHHYECKUX
BEIIECTB IIPU HArpeBaHUM, MOJy4YeHHE STHJIEHa U H3yYEHHE €ro CBOICTB, KAUeCTBEHHHIC
peakuuu Ha anbJerH]ibl, KpaxMall, yKCYCHYIO KHCJIOTY; JeHaTypanus OEJIKOB Ipu
HarpeBaHMH, IBETHbIE PEAKIMH OENKOB; NPOBOAWTH pPEAKIMM HMOHHOTO OOMEHa,
OTIPENENSTh CPely BOAHBIX PACTBOPOB, KAUECTBEHHBIE PeakiMu Ha cynb(ar-, kKapOoHaT- U
XJIOpUA-aHUOHBI, HA KAaTHOH aMMOHMS;, pPEelIaTh SKCIEpUMEHTAlbHbIE 3a/adyd MO TeMaM
"Mertamibl" u "HemeTannsl") B COOTBETCTBUH C NpaBHJIaMH TEXHHKH O€30MAaCHOCTH MpPU
o0palleHNH ¢ BeIlecTBaMH M JIAOOPAaTOPHBIM 00OpYZOBaHHEM; NPEACTABIATh PE3YJIbTAThI
XMMHYECKOT0 JKCIIEpHMEHTa B ()OpMe 3alUCH ypaBHEHHH COOTBETCTBYIOLIMX PEaKUUH M
(opMyIHMpPOBaTH BEIBOJBI HA OCHOBE 3THX PE3YJILTATOB




OK 07. B o01acTH 3K010rHY€CKOr0 BOCIIUTAHMS : - c(OpMHpOBaTh NPEACTABICHUS: O XHUMHUYECKOH COCTaBISIIONIEH €CTECTBEHHOHAYYHOU

COHeﬁCTBOBaTB - C(l)OpMI/IpoBaHHOCTB 3KOJIOTHYECKOU KYJbTYpPbl, IOHUMAHUEC | KapTHHBI MUPpaA, POJIM XUMUHN B ITO3HAHUN SIBJICHUH pupoanbl, B (bOpMI/IpOBaHI/II/I MBINJICHUS U
COXPaHCHUIO BIINAHUA CONMAJIbHO-3KOHOMHUYCCKUX ImporeccoB Ha | KYJbTYpPbI JUYHOCTH, €€ q)yHKHI/IOHaHBHOﬁ IrpaMOTHOCTH, HCO6XO)II/IMOﬁ JJIL peHICHUA
OKpYKaromen COCTOSIHYE MPUPOJHON W COIMAIBHON Cpejbl, OCO3HAHHME | MPAKTUYECKHUX 3a7au M OKOJOTMYECKH OOOCHOBAHHOTO OTHOINEHHS K CBOEMY 3I0POBBIO U
Cpenabl, TJI00aJIEHOTO XapakTepa OKOJIOTHYECKHX HpO6HeM; HpHPOHHOﬁ Cpere;

pecypcoc6epe)KeH MJIAHUPOBAHUE U OCYIIECTBIICHUE JIIECTBUI B Opr)Ka}omeﬁ - YMETb C06J'HOZ[aTI) ImpaBujia SKOJOTUYCCKN L[enecoo6pa3H0r0 HOBe}I\’eHI/IH B 6I)IT¥ u prI[OBOﬁ
HI0, IPUMEHSTh Cpelle Ha OCHOBE 3HAHHSI Heﬂeﬁ yCTOﬁqHBOFO pas3BUTHA JACATCIIBHOCTH B LICJIAX CoxpaE{eHI/IH CBOCT'O 3J0POBbS U OKPYKAIOIICHU ITPUPOJIHOU CPECbI;
SHAHUS 00 YeII0BEYECTBA; YUUTBIBATH OTaCHOCTH BO3I[eI/IC“TBI/IH Ha )KI/IBI:Ie OpraHu3MbI ONPEACIICHHBIX BEUICCTB, TIOHUMA
HU3MCHCHUU AKTUBHOC HEIPUATUC ﬂeﬁCTBHﬁ, MPUHOCAIINX Bpca CMBICTT ITOKA3ATEIIA HPEACIEHO JOTYCTHMOH KOHLICHTPALHIH

KiiuMmara, 0pr>1<a}0mef/'1 cpene,

ITPUHIUTIBL - YMCEHHE TPOTrHO3UPOBATH He6naFOHpI/I$lTHLIe OKOJIOTHYCCKUC

OepexIIMBOTO TIOCJIEACTBYSI IPEIIPUHUMAEMbIX JEHCTBUH, PeJOTBpaIlaTh

TIPOU3BOICTBA, ux;

3¢ PEeKTUBHO - paculMpeHHe OmnblTa JeATEeJIBHOCTH  3KOJOTHYECKOI

JIeiCTBOBATh B HaIpaBJIEHHOCTH;

Ype3BBIYARHBIX OBJIa/ICHUE HABBIKAMH yueOHO-HCCIIEI0BATENLCKOM, TPOSKTHOM

CUTYyaLUsIX M COIMaJIbHOU ACATCIBHOCTH,

IIpakTrueckas peanu3anus LeIU U 3aJa4 BOCOIUTaHUS Ha
y4eOHBIX 3aHATHAX OCYIIECTBIISAECTCS B paMKax
CJIEYIOIMX HATIPABJICHUH BOCITUTATEIBHOM PabOThI
00pa30BaTEILHOTO YUPESHKICHHS

Monyinb 1 I'paxaanckoe

Monyib 2 I[latpruoTndeckoe

Monyiib 3 JlyXOBHO-HPaBCTBEHHOE
Monyiib 4 DcTeTuueckoe

Monyiib 5 Ouznueckoe

Monyns 6 [IpodeccnonanbHO-TPY10BOE
Moaynb 7 DKOJ0ruueckoe

Monyib 8 LIeHHOCTH HayYHOT'O O3HAHHUS

! VkaspIBaroTCA JIMYHOCTHBIE M MeTanpeaAMeTHbIE pe3yabTathl u3 DIOC COO (B nocneaneil penaxuuu ot 12.08.2022) B otrnaronsHoit Gpopme, popMupyeMble 001e00pa30BaTeNbHOM
U CIAIIINHON
2 JlucuunHapHele (IpeJMeTHbIE) Pe3yIbTaThl YKA3bIBAIOTCSA B COOTBETCTBUM ¢ MX nepeudeM Bo ®I'OC COO (B nocnenueii pepakuuu ot 12.08.2022)



2. CTPYKTYPA U COJEP)KAHUE OBIIEOBPA30BATEJLHON JUCHUILIMHBI
O/1.10 XUMU

2.1 O0beM JUCHUIIMHBI U BUABI Y4eOHOI padoThI

Buj yueOHol padoThI O0neMm B yacax

O0BbeM 00pa3oBaTeIbHOM NPOrPaMMBI JMCIMILIHHBI 80
OcHOBHOE cojiepKaHue 78
BT. 4..

TEOPETUYECCKOE 00yUCHHE 48
NPaKTHYECKUE 3aHSATHS 9
J1a00PaTOPHBIC 3aHATHS 21
IIpodeccuoHaTIbHO-OPHEHTHPOBAHHOE CO/lEPKAHIE 6

(coaepkaHue MPUKJIATHOTO MOTYJIs)

BT. 4.
TeopeTHyecKoe 00ydeHme 4
NPaKTHYECKUE 3aHSATHS 2
ur 2

IIpomesxyTounas arrectanus B popme
AnddepeHIHPOBAHHOIO 3a4€Ta BO 2 cemecTpe




2.2. TemaTnueckuii miaH u coaep:xanue yyeonou qucuumianasl O/1.10 Xumus

DopMupyeMble
HaumenoBa Conep:xanne yueOHOro MaTepuaa, JJabopaTopHble U NPAKTHYECKUE PaboThl, CAMOCTOSITE/IbHAasI padoTa Oo6bem OK, IIK,
HHE oO0yyarommxest 4acoB peanusyemble
pa3fenos u MoayJu padoueit
TeM MPOTrpaMMbl
BOCIIMTAHUS
11 cemectp 78
OBIIASI U HEOPTAHUYECKAS XUMNS 46
Pa3gen 1. OCHOBBI CTPOEHHUS BelIeCTBA 12
Tema 1.1. Copep:xanue yuyeOHOro MaTepHaia 12
Teopernuec 1-2 Beenenne. IloBTopenne MKoOJIBHOI0 Kypca XMMHH
KHEOCHOBbI HayuHble MeTO/bI MO3HAHMS BEILIECTB U XUMUUECKUX SIBJIEHUI. POJIb SKCIIEpUMEHTa U TEOPUU B XUMHH. 2 OK 01.
XUMHH. MopenrpoBaHre XUMHUYECKUX MIPOLIECCOB Monyae1
3-4 Hepuopuuecknii 3axon JI.A. MenneiieeBa.
XuMudeckuil anmeMeHT. AToMm. Sapo aroma, M30TOMBL DJEKTPOHHAs 00O0JOYKa. DHEPreTHYECKHe
YPOBHH, MOJAYPOBHH. ATOMHBIC opOuTamu, S-, p-, O- smemeHThl. OCOGEHHOCTH pacIpeae/ICHUS
JIEKTPOHOB 10 OPOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX YETBIPEX MEPUOJOB. DICKTPOHHAS
KOH(Uryparus aToMOB. 1
[lepuognueckuii 3akoH U [lepuomuueckas cuctema xuMuyeckux 3neMmeHToB J.1. MenneneeBa. CBsi3b
nepuoaudeckoro 3akoHa u llepuoanueckoil cuctembl xummuueckux snemeHToB .M. Menneneesa ¢
COBPEMEHHOI Teopuel CTPOEHHS AaTOMOB
JlaGopaTtopHas padora Nel «MoaenupoBanue nocrpoenusi Ilepuoguyeckoii cuctemMbl (Ta0aULIbI) 1
371eMEeHTOB
5-6 CtpoeHue aToma u nepuoanyeckuii 3axon .. MenaeneeBa.
Crtpoennue siapa aTroMa. DIEKTPOHHOE CTpoeHHe aToma. M3otombl. PaquoakTHBHEIN pacman U siAepHbIC OK 01. OK 02.
peakuny. 3aKOHOMEPHOCTH M3MEHECHHUS CBOMCTB XMMUYECKUX 3IEMEHTOB M 00pa3yeMbIX UMH IPOCTHIX Monyasl
1 CIIOXKHBIX BEIECTB IO IPYMIaM M MEepHoiaM. 3HadCHHE MEPHOIMUECKOTO 3aKOHA B Pa3BUTHH HAYKH.
Otxpertue [I.11. Menneneessim [leprommaeckoro 3akona. [leproanueckuii 3akoH B popmynuposke 1. 1. 2
Menpeneepa. [lepunommdeckast TaOnMIIa XUMHYECKUX 3JIEMEHTOB — rpaduiaeckoe oToOpaxeHne
MepHOANYIECKOTo 3aKoHa. CTPYKTypa IEepHOIMIEeCKON TaOIHNIIBI: TIEPHOABI (MABIE W OOJBIIE), TPYIIIBI
(TmaBHAst ¥ TOOOYHAS).
7-8 KoBasieHTHass xumMu4eckas cBsi3b. loHHasi XuMH4YecKasi CBSI3b 2

OrexTpooTpunaTenbHOCTh. KoBaneHTHBIE MonsipHas W HENoispHas CBA3H. KpaTHOCTh KOBaJCHTHOM
CBsI3U. MOJNIEKYIApHbIE ¥ aTOMHBIE KpUCTAIIMYECKHE pemeTki. CBONHCTBA BEIIECTB C MOJICKYJISIPHBIMHU 1
ATOMHBIMM KpPHCTAJUIMYECKUMHU pemnreTkamu. Kitaccmgukamus MOHOB: 1O cOCTaBy, 3HaKy 3apsija,
HAJIMYUIO TUAPATHOH 0005709ku. MloHHBIE KpHcTayumueckue pemeTkd. CBONCTBA BEIIECTB C HOHHBIM
THIIOM KPHCTAJUTMYECKOMN PEIIEeTKH.

10




9-10

MeTasInyecKas CBA3b. ArperaTm,le COCTOSIHMSA BEIECTB U BOAOPOIHAA CBA3b.

Meramnyeckast KpUCTAIINIMYECKaA pCUICTKa U METAJUIMYCCKasA XUMHNYCCKas CBA3b. ®dusnveckrue CBONCTBA
MCETaJlJIOB. TBepzloe, KHUIKOC H ra3006pa3ﬂoe COCTOsAAHHMsA BCHICCTB. Hepexou BCIICCTBA M3 OIHOI'O
arpe€raTHoro COCTOAHUA B ApYyroc. Boaopoz[Has[ CBs13b. THUIIBI KPUCTAIIIMYCCKUX peIHéTOK.

JlabopaTtopHasi paGora Ne2 MojenupoBaHue Pa3iUuYHbIX THIOB KPHCTAUIMYECKHUX PEHIETOK M
ONMHCAHHE UX CBOWCTB.

11-12

JucnepcHble CHCTEMBI.

[onsitne o mucnepcHoii cucteme. ucnepcHas ¢asa u aucriepcMoHHas cpena. Kimaccudukarnus
JUCTIEPCHBIX cucTeM. [TOHATHE O KOJUTOUHBIX CHCTEMAaX. SHAUCHUE JIUCIIEPCHBIX CUCTEM.
JladopaTopnas padora Ne3 «IIpuroroBjieHue cycnieH3uM KapOoHaTa KaJbIUs B BoJe.

JlaGopaTtopnas paGora Ne4 «IlosyyeHue 3MyJbCHH MOTOPHOro Maciaa. O3HaKOMJIeHHE CO
CBOICTBAMM TUCTIEPCHBIX CHCTEM).

Pa3znen 2. PacTtBopsbl

Tema 1.2.
Bona.
PactBopsbl.
DIeKTPOIUTH
yeckast
AUCCONHANNSA.

Copep:xanue yueOHOro MaTepuaia

13-14

Bona. PactBopsl. PacTBopenue.

PactBopenue kak ¢pu3nko-xuMuieckuii npouecc. PactBopbl. CriocoObl IPUTOTOBIICHUS! PACTBOPOB.
PactBopumocts. Boma kak pactBoputens. PactBopuMocTs BeliecTB. HachlllieHHBIE, HEHACHIILEHHBIE,
HEPECHIILEHHBIE PACTBOPBL. 3aBUCUMOCTb PAaCTBOPHMOCTH Ta30B, >KUAKOCTEH M TBEPABIX BEIIECTB OT
pa3nuuHbIX (HaKTOPOB.

15-16

MaccoBasi 10J151 pACTBOPEHHOI 0 BellIeCTBA.

Pacuérel o ypaBHEHMSM XHMHYECKUX PEAKLUH, B TOM YHUCIE TEPMOXUMHUYECKUE PACUYETHI, pacyETHI C
HCIIOJIb30BaHUEM TIOHSITHUS «MaccoBasi 10JIs BelecTBa». MaccoBast 1o pacTBOPEHHOTO BerecTBa. CMBbICIT
MOKa3aTessl MPEJesbHO JOMYCTUMON KOHIEHTPALlMM M €r0 MCIOJb30BAHHUE B OLIEHKE AKOJIOTHYECKOH
6e3omacHocTy. [IpaBnina 3K0IOTHYECKH 1esIecO00pa3HOro IOBEACHHS B OBITY U TPYIOBOW AESTEIFHOCTH B
LeNAX COXPAaHEHHUS! CBOETO 3JI0POBbSl M OKPYXKAIOIIEH NMPHPOIAHONH Cpeibl; OMAcCHOCTh BO3JEHCTBHS Ha
KHBBIE OPIaHU3MBI OIMPEEICHHBIX BelllecTB. PeleHne mpakTHKo-OpHEHTHPOBAaHHBIX PACUCTHBIX 3aJaHUMH
Ha pacTBOPBI, UCIIOJIb3YEMbIE B OBITOBOH M IIPOM3BOJCTBEHHOH ACSITENBHOCTH YEJIOBEKA

IIpakTnueckas padora. Nel «[IpurorosiieHue pacTBOpa 3aJaHHOI KOHLEHTPALUN.

17-18

DIeKTPOIUTHYECKAS TUCCONMALIHSA

DONEKTPONUTHl U HEIIEKTPOIUTHIDICKTPOIUTHYESCKAsT AUCCONMAIMS. MeXaHU3MbI JICKTPOIUTHIECKON
IUCCOIMALMN JUIA BEIIECTB C pA3NHMYHBIMH THIIAMH XHMHYECKOH CBS3W. [WIpaTHpOBaHHBIE W
HETHIPAaTHPOBaHHbIE WOHBL. CTENeHb 3JCKTPOIUTHYECKON auccormanyui. CHibHBIE W cla0ble
AeKTponuThl. KHMCIOTHI, OCHOBaHMSI M COJIM KaK AIIEKTPOJIUTEL

IIpakTuyeckas padora Ne2 «PacTBOPBI. JIEKTPOJIUTHYECKAS TUCCOIUALNS.

OK 01; OK 02; OK 04
Monayan 2

Paznen 3. CTpoeHue U CBOICTBA HEOPTraHUYECKUX BellleCTB

Copep:xanue yuedOHOTo MaTepuaia
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Tema 1.3.
Knaccuduxa
s
HeopraHuyec
KHX
COeTMHEHMH.

19-20

Oxcuasl 1 ux cBoiictBa. OCHOBaHHS M UX CBOICTBA.

ConeobOpasyronme U HecolieoOpasyromue OKcuabl. OCHOBHBIC, aM(pOTEpHBIC M KHCIOTHBIC OKCHJIBI.
3aBHCHMOCTh XapakTepa OKCHAAa OT CTENCHH OKHCIICHHS O0Opa3yrolero ero Meramia. XUMHYCCKHE
cBolicTBa OKCHIIOB. [lomydeHue okcuaoB. OCHOBAHUS KaK IEKTPOIHTHI, HX KIacCU(UKAIIHS 10 Pa3IAIHBIM
npu3HakaM. XMMHUYECKHE CBOMCTBA OCHOBAHUMU B CBETE TEOPHH JIEKTPOIUTHUECKON AMCCOIMAIIMH.

JladopaTtopHasi padora NeS5 «McnpiTaHue PacTBOPOB lIejovYell MHIMKaTopamu. BzaumoneiicrBue
1eJio4eii ¢ consamu. PaziioxkeHne HepacTBOPMMBIX OCHOBAHMID).

21-22

Kucisiors! n ux cBoiictea. Coiu 1 MX CBOMCTBA.

KucnoThl Kak 3JeKTPONUTHL, UX Kiaccu(GUKanus 110 pa3IMYHbIM ITPU3HAKaM. XUMUYECKHE CBOMCTBA KUCIIOT
B CBETE TEOPHHU NIEKTPOIUTHUECKON aucconuanyu. OcoOeHHOCTH B3aUMOACHCTBUS KOHIIEHTPUPOBAHHOM
CEPHOM 1 a30THOM KUCIIOT ¢ MeTajiaMu. OCHOBHBIE CIIOCOOBI MONTydeHUs KUCIOThL. COMM KaK SIEKTPOIUTHIL.
Conu cpenHue, KUCIble U OCHOBHBIE. XMMHUYECKH CBOICTBA COJIEH B CBETE TEOPUH AIIEKTPOIUTHUECKON
aucconmanuy. CrocoOb! MoyueHus coiell. McnbiTanue pacTBOPOB KUCIOT MHAMKAaTOpaMHu. McmbiTanue
pacTBOPOB LIEJI0YEH MHIMKATOPaAMHU.

JladopaTtopHasi pa6ora Ne6 «HcnbiTaHHe PAacTBOPOB KHUCJOT MHAUKATOpamMu. B3aumopeiicrBue
KHCJIOT ¢ METAIIAMH, ¢ OKCHIAMH METAJJIOB, C OCHOBAHUSIMH. € COJISIMH.

23-24

I'mapoJins coJreit.
I'uaposu3s cosieil pa3IM4yHOro TUIA

JlaGopaTtopHas padora Ne 7 «B3aummoneiicTBue coJieii ¢ MeTanaamu. BzanmoaeiicTeue coJieii Apyre
apyrom. I'naposins coJieii pa3imgHOro THIIAY.

25-26

I'eHeTH4YecKan CBSI3b MEXKIY KIacCaMH HCOPraHm4eCKHX coeIMHEHNH.

HpaKTl’I‘leCKafl paGOTa Ne3 «I"eHeTHYecKasi CBSI3b MEKAY KJIacCaMH HEOPTaHUYCCKUX BELIECTBY.

OK 01; OK 02
Monayab 2

Paznen 4. Kunernueckue u TEPMOAUHAMHUYECKHUE 3AKOHOMEPHOCTH MPOTCKAHUA XUMHNYE€CKHUX pealcum“l

Tema 1.4.
Xumnuec
KHe

peakuun

Copep:xanue yuedOHOro MaTepuaia

27-28

Kaaccnpukanusa XuMH4eCKUX peakiuuii.

Peakuum coemguHeHWs, pa3ioXKeHHs, 3aMelieHus, oomeHa. Kartamurudeckuwe peakuuu. OOpaTumblie U
HeoOpaTUMBIe peakiini. | OMOTeHHBIE M TeTEPOTEHHBIE PEaKIiH. JK30TePMUYECKIE U SHAOTEPMHUCCKIE
peakiui. TermoBo# 3G heKT XuMHIECKUX peakinni. TepMoXuMHUYecKue ypaBHEHUS

HpaKanecxaﬂ paﬁoTa Ne4 «Peienue IKCIEPUMEHTAJBbHBIX 3224 110 TEME€ KHCJI0ThID).

29-30

CkopocTh XMMHUYeCKMX peaKuuil. [IoHSATHE O CKOPOCTH XMMHYECKHX peakKuid. 3aBHCHMOCTb
CKOPOCTH XMMHYECKUX PEaKIUi OT Pa3iIM4HbIX (PAaKTOPOB: MPUPOJIBI PEArHPYIOMINX BEIIECTB, HX
KOHIIEHTPALIMH, TEMIIEPATYPBHI, TOBEPXHOCTH CONMPUKOCHOBEHHMS M MCTIOJIB30BAHISI KATAITM3aTOPOB

JlaGopaTopnas padora Ne8 «Peakuust 3amMmeleHUs1 Me/H 7KeJIe30M B PacTBOpe MeIHOT'0 Kynopoca.
3aBHCHMOCTb CKOPOCTH PeaKIUH B3aUMO/IeHiCTBHSA COJSTHON KHCJIOThI C METAJIAMH OT NPUPOIBI,
KOHIIEHTPALIMM BellleCTB M 0T TeMIIepaTypb»

OK 01; OK 04
Monayas 2
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31-32

OopaTuMocTh XMMHUYECKUX PeaKUMii.

CKOpOCTh peakiuu, € 3aBUCUMOCTh OT Pa3UYHBIX (akTopoB. OOpaTUMbIe pEeakiuu. XHUMHYECCKOES
paBHOBecue. DakTopbl, BIUSIONIME HA COCTOSHHME XuMUyeckoro paBHoBecus. [lpunnun Jle Illaremnse.
OOpaTuMBbIe U HEOOpATHMBIC peakiii. XHMUICCKOS PABHOBECHE U CITOCOOBI €r0 CMEIIICHUSL.

JlabopatopHasi pa6ora Ne9 «XumMuueckoe paBHOBecHe U €ro CMelleHne».

33-34

OKHCIANTETBLHO-BOCCTAHOBUTEILHBIE PeaKkmuu.
PeaKHI/II/I, NAYyHHME C UBSMCHCHUEM CTCIICHU OKHCJICHUS.

JladopaTtopHasi padora Nel( «Peaknuu, uaymme ¢ oopazoBaHMeM 0Cajka, ra3a ujim Boiabl.Peakuun
B PacTBOPAaX 1eKTPOJUTAXY.

HeopraHW{eCKan XHUMUs

12

Paszgen 5. MeraJlsIbl H HEMETAJLIBI

Tema
2.5.
Metana
bl U
HeMeTal
JbI

Copep:xanue yueOHOro MaTepuasa

12

35-36

Metanabl. O01Me U XUMHYeCKHe cBOlicTBa MeTal10B. Crioco0bI NoTy4YeHns] MeTaJlJIOB.
XUMHUYECKHE CBOMCTBA METAIIIOB. DJIEKTPOXUMUYECKUH Pl HAPSKEHUN MeTallIoB. MeTaljIoTepMHUsL.
OOmme crocoObl mosry4yenust MetaiioB. [lousitue o Metamnyprun. [TupoMeTammyprus, THAPOMETaILTy prust
U 3ekTpometaiutyprusi. OcoOeHHOCTH CTPOSHHUSI aTOMOBH KpUCTaIIOB. Du3ndeckue cBoiicTBa
MeTaiwioB. Kiaccudukaius MeTaaioB 1Mo pa3jindyHbIM PU3HAKAM.

37-38

JJIeKTPOJIN3 PacIJIaBOB M PACTBOPOB 3JIeKTPOIUTOB. 3aKOHBI 3j1eKkTpoan3a. IlponzBoacTso
ATIOMMHHUS.
Xumusi 1 ipor3BocTBO. [TponsBoacTBo amomunus. OxpaHa OKpysKarolien cpepl

IIpakTHueckast pabora NeS «PacuéTHble 3a1a4n «DJIEKTPOJIN3 PACTBOPOB H PACIUIABOB
3JIeKTPOJMTOBY». Pacu€Thl Macchl BemecTBa Wi 00bEMa Ta30B 10 U3BECTHOMY KOJIMYECTBYBEIIECTBA,
Macce UM 00BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMM BELIECTB, PacdyEThHl MacChl

(06BéMa, KoMYecTBa BEIIECTBA) IIPOIYKTOB PEaKIMHU, ECIIH OHO U3 BEIIECTB UMEET IPUMECH.

39-40

Cnaassl MeTaioB. Keneso. UyryH u cranb.
CraBsl METaJUIOB: Y€pHBIe U IIBeTHBIE. UEpHas MeTaiuryprus. [[puMeHeHne u cBoiicTBa CIIJIaBOB.
JladopaTopHasi padora Nell «Pacno3zHaBaHHe Py JKejre3ay.

JlaGopaTtopHas padora Nel2 «3akajka u ormyck ctaau. O3HaAaKOMJIeHHE €O CTPYKTYpPaMuCeporo
U 0eJI0r0 YyryHa.

41-42

Koppo3us MeTa/10B. D1eKTPOXMMHYECKHil P/l aAKTUBHOCTH MeTAJLJIOB.

Koppo3ust MeTanioB: XuMu4decKas U MEKTPOXUMHUYECKas. 3aBUCHMOCTh CKOPOCTH KOPPO3UH OT YCIOBHH
OKpyXxaromiei cpensl. Kimaccuduxaryst Koppo3un METaJUIOB IO Pa3IMYHBIM Npu3HakaM. CrocoObl 3amuTh
METAJJIOB OT KOPPO3HUH.

OK 01; OK 02; OK
04; OK 07
Monyan 2
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43-44

Hemeramibl. OcO06eHHOCTH CTPOEHHUS ATOMOB, CBOMCTBA U MPUMEHEHHE HEMETAJI0B.
Hewmeramnsl. Tlonoxenue HemetamioB B [lepuoanueckoil cucteMe xumudeckux snemeHToB ..
MeneneeBa 1 0COOCHHOCTH CTPOCHHUS aTOMOB. DH3nYecKue CBOMCTBA

HEMETAJUIOB. AJUTOTPOIHS HEMETAJIOB (Ha IIpUMepe KUCIIopoa, cepkl, hochopa u yriieposa). 1
XUMHUYeCKHe CBOMCTBA BaXKHEWIIIMX HEMETAIJIOB (TAJIOTEHOB, CEphl, a30Ta, (ochopa, yriepona u
KPEMHHSI) ¥ KX COeTMHEHHH (OKCHU/IOB, KHCIIOPOJICOAEPIKALIUX KHUCIIOT, BOJIOPOJAHBIX COSTMHEHHH ).
[IpuMeHeHne BaXKHEHIINX HEMETAJJIOB M UX COSTUHEHUI.
IpaxkTuueckast padora Ne6 «Iloryuenue, coGupanmne U pacro3HaBaHue ra3oBy. 1
45-46 KonTpoabHasi padota Nel mo pazaenam «Heopranmueckoii n odmieit xumum»
O0o01IeHKe U TOBTOPEHUE MaTepuasia pasjena «MeTawibl 1 HEeMETalIbl». 1
JladopatopHasi pa6ora Nel3 «PemnieHne 3KCnepUMEeHTAIBHBIX 33124, 1
OPI'AHUYECKASI XUMUS 32
Paszzien 6. CTpoenue 1 CBOHCTBA OPraHHYeCKHX BelIeCTB OK 02; OK 04;
Tema 6.1. Cojep:kaHue y4eGHOro MaTepuajia 4 Mozyae 1
Teopernuec 47-48 IIpeamer oprannyeckoi XuMHuH. 1
KHEOCHOBDI IIpenmer opraHn4eckor XuMuu: €€ BO3HUKHOBEHUE, Pa3BUTUE U 3HAUYECHUE B IIOJYUYEHUU HOBBIX BELIECTB
OpraHu4eck u MatepuainoB. lIpupoaHble, UCKYCCTBEHHbIE M CHHTETHUYECKHE OpraHhdeckue BemiecTBa. CpaBHEHHE
0ii XUMHH. OpraHU4YECKUX BEIIECTB C HEOpraHu4eckuMU. HayuHble METOIbl NO3HAHMS BELLECTB U XMMHUUYECKUX
ABJICHUU. PoJIb DKCIIEpUMEHTa U TEOpUM B XUMUHU. BaleHTHOCTb. XMMHYECKOE CTPOCHHE KaK IOPSIOK
COEIMHEHUS aTOMOB B MOJIEKYJIBI I10 BAJIGHTHOCTH.
JlabopaTopHas padora Nel4 «M3rorosiieHne MojeJiell MoJIeKy1 OpraHnYecKUX BellecTB. 1
49-50 Teopusi crpoeHusi opranuyeckux coeanHeHuii A.M. ByriepoBa. Kiaccupukanusa opraHuyeckux
BelIeCTB M XHMUYECKUX PeaKluii B OpraHn4eckoil XuMuH.
[pencraBnenne o KIacCU(pUKAIUK OpPraHUYECKHX BellecTB. HoOMeHKIaTypa OpraHMYeCKHX COeIUHEHHH
(cuctemaTuyeckas) M TpHUBUAIbHbIC Ha3BaHUS BaXKHEHIIMX IpEJCTAaBUTENIEH KJIACCOB OPraHMYECKHUX
BEIIECTB. OJKCIEPHMEHTAIbHBIE METOJbl M3Y4YEHMs BEIIECTB M HUX IIPEBpAILCHUI: O3HAKOMJICHHE C
oOpasljaMu OpraHMYEeCKHMX BEIIECTB M MaTepHalaMH Ha HUX OCHOBE, MOJEIUPOBAHUE MOJICKYI
OpPTaHWYECKUX BEIIECTB, HAONIOACHHE W OIHCAHHE JEMOHCTPALlMOHHBIX OIBITOB II0 IPEBPALICHHIO 2
OpPraHMYECKUX BEIIECTB IIPH HarpeBaHWM (IUIaBiieHHe, 0OyriMBaHUe U ropeHne). OCHOBHBIC TOJIOXKECHUS
TEOPHH XUMUYECKOro cTpoeHus. M3omepust u mzoMepbl. Xumudeckue (GopMyminbl 1 MOJETH MOJEKYT B
OpPraHMYEeCKOM XUMHH. XWMHYECKHE pPEakIMu B OpraHndeckoil xummu. Kiaccmukamus BemecTB IO
CTPOEHHIO YTJIEPOIHOTO CKENeTa M HaMUMI0 (DyHKIIMOHAIBHBIX rpymm. ['omonorn u romonorus. Hauana
nomenknatypsl lUPAC. Peakuuu npucoenuHeHus (THIPUPOBAHUS, TATOTCHUPOBAHHUS,
THIPOTaJIOTEHUPOBAHMS, THUApaTaluy). Peakuny oTmienieHus (mernapupoBanus,
JIETHIPOTAIOTEHUPOBAHUS, AeTuApaTaiyi). Peakiiy 3amenieHust. Peakiiny n3oMepu3anim.
Tema 6.2. Coneprxanue y4e0HOro MaTepuasia 10
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P’rnenouoponu
U X
MpPUPOAHBIE
HCTOYHUKHU

51-52

Auxanbl. M30Mepnsi, HOMEHKJIATYpPA, CBOIICTBA, IPMMEHEHHE.

AJKaHBI: TOMOJIOTUYECKUI DPsill, U30MEPUS U HOMEHKJIATYpa alKaHOB. XMMUYECKHE CBONCTBA aJIKAHOB
(MetaHa, 3TaHa): TOpeHUE, 3aMElICHHE, Pa3JIoKeHHe, AeruapupoBanye. [IprMeHeHe aTkaHOB Ha OCHOBE
CBOWCTB.

IIpakTuueckasi padbora Ne7 «Onpeesnenne Ka4eCTBEHHOT0 AHAJIM32 OPraHUYeCKUX COeTUHEHUID).

53-54

AJikeHbl. JlueHbI.

OTUIEH, ero Moiy4YeHue (AeTUapUpOBaHUEM STaHa, JNCTOJIMMEpPU3aIiel MOJMATHICHA). [ OMOITOrHYecKuil
pAA, ©30MepHsl, HOMEHKJIATypa aJKeHOB. XUMHUECKHE CBOMCTBA 3TUIIEHA: TOPEHNE, KAUeCTBEHHBIE PEaKIINY]
(obecuBeunBaHne OpOMHOW BOIBI W PAacTBOpa MEepMaHTaHAaTa Kajus), THApATALMs, MOJMMEpU3alus,
IIpuMeHeHne STueHa HA OCHOBE CBOMCTB. I[loHATHE O JqUeHaxX Kak yTIeBOJOPOAax C JIBYMS JBOWHBIMU
cBs3siMu. ConpshKEHHBIE JMeHBbl. XHMUYecKHe CBoicTBa OyTaauena-1,3 u m3ompeHa: obOeclBEUMBaHUE)
OpOMHO¥ BOJIBI M TTOJTMMEPH3aIUs B Kayuyku. HaTypabHBIN U CHHTETHUYCCKIE KayuyKH. Pe3uHa.

AJIKMHBI. ApeHbl.

AnetriieH. XMMHAYECKUE CBOMCTBA alleTHIICHA: TOPEHUE, 00eCIIBEUMBaHNE OPOMHOM BOMBI, IPUCOCIUHCHHIE
XJIOpOBOJOpOAa U ruapatanus. IIpiMeHeHne arieTuieHa Ha OCHOBE CBOMCTB. MexKKi1accoBasi H30MEpHsI C
aJlKaJueHaMU.

benzon. Xumuyeckue cBoiicTBa OeH301a: TOPEHHE, peaKluy 3aMelieHus (TalorTeHUpOBaHUE, HUTPOBAHUE).
ITpumeHeHne 6eH30J1a Ha OCHOBE CBOMCTB.

JlaGopaTtopHas padora Nel5 «O3HakoM/IeHHe ¢ KoOJLJIeKIMell KaydykoB W o0pa3uaMu u3eamii u3
Pe3UHBI».

55-56

IIpupoanbie ncTouHuku yriaesoaopoaos. Hedprb. CoctaB u nepepadorka HeTH.

[Ipupoanslii ra3: cocraB, npuMeHeHue B kaudectBe TorumBa. Hedrb. CocraB u mepepaboTka HedTH.
INeperonka nedtu. Hedrempomykrsl. KoHTponbHEIC TeCTOBBIE 3a1aHKs 110 TeMe: «IIpupoaHbIe HCTOYHUKH
YTIIEBOZOPOAOBY. IIprpomHble HCTOYHUKH YIIeBoA0poa0oB. [IpiupoaHslil ra3 u nomyTHbIe HEQTIHbIE Ta3bl.
Hedts u e€ mpoucxoxnaenue. CrocoObl mepepabOTKH He(pTH: MEPEeroHKa, KPEeKUHT (TePMUYECKH,
KaTaJUTHYECKUi), muponus. [IponykTel mepepaboTki He(TH, MX NPHUMEHEHHE B HMPOMBIIUIEHHOCTH H B
ObITy. KaMeHHBIN yToJIb M MPOAYKTHI €T0 MepepaboTKH.

JlaGopaTtopHas padora Nel6 «O3HakomJieHMe ¢ KOJUIeKIUeld 00pa3noB HedTH M NMPOAYKTOB ee
nepepadoTKm».

57-58

PacuérHble 321241 HA BBIYUCJIEHUSA 110 YPABHEHHIO XHMHYECKOH peakuuu.

BerauciieHus o ypaBHEHUI0 XUMHYECKON peaknuy (Macchl, 00bEMa, KOJIMYecTBa HCXOIHOTO BEIIECTBA HIIH
MPONYKTa PEeaKLHUd [0 M3BECTHBIM Macce, 00bEMy, KOIMYECTBY OJHOTO M3 HCXOMHBIX BEILECTB HIIH
MIPOIYKTOB PEAKIIHH).

OK 04; OK 07
Monayas 2

Tema 6.3.

Copep:xanue yuedOHOro MaTepuaia

OK 01; OK 04; OK 07
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Kucaopoaco
Jep:xamme
OpPraHu4ecK
ue
COeUHCHMS.

59-60

IIpenenbHbIe 0QHOATOMHBIC CHUPTHI. PeHOJIBI. AJIKOT0JIb — Bpar 310POBbS U 00111eCTBA.

MerTaHoI 1 3TaHOJ: CTpOCHHUE, (PU3HYECKHE U XUMHUYECKHE CBOMCTBA (PEaKkiny ¢ aKkTHBHBIMH METaJUIaMH,
raJloTeHOBOJIOPOAaMH, TOpPEHHE), TpUMEHeHue. BomopoaHbie CBs3BH MEXAYy MOJIEKYJIaMH CIIHPTOB.
JlelicTBre MeTaHOJIa M 9TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble CIUPTHL. JTHICHIJIMKOIb U TIMIEPHH: CTPOCHUE, (PU3MUECKUe U XMMHYECKHE CBOMCTBA
(B3aMMOJIEHiCTBHE CO LIETOUYHBIMH METallJIaMH, KaueCTBEHHas

peakuusi Ha MHOTOaTOMHBIE CHUPTHI). [lelicTBHe Ha OpraHu3M 4eJoBeKa. lIpuMeHeHWe TIHIepHHA H
STHJICHTJIMKOJIS.

deHon: cTpoeHne MOJIEKyIbl, (pU3NUecKre U XUMUUecKue cBoiicTBa. TokcnuHocTh (eHona. [Ipumenenue
(eHona. ANKOronu3M, ero NOCAeICTBHS U IPEAYIPEKACHUE.

JladopatopHas padora Nel7 «PacTBopeHMe IIHIIEPHHA B BOJe M B3aUMO/IeiiCTBHE ¢ THAPOKCHIOM
meau (ID)».

61-62

Aabaeruabl. Kap6oHoBble KMCI0TBI.

Anpaernasl. DopManbaeTH i, aleTalbACTHI: CTPOCHHE, (PrU3nIecKre

U XHMHYECKHE CBOMCTBa (PEaKIMU OKHCJICHHS M BOCCTAHOBJICHHS, KAYECTBEHHBIE PEAKIIMH), TOJTyYSHHEH
npumeHeHre. OJJHOOCHOBHBIE NpEJEbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAasi KUCJIOTBL
cTpoeHue, (HU3UYECCKUEe W XUMHYECKHE CBOWCTBA (CBOMCTBA, OOIIME s Kjacca KHUCIIOT, PCaKIIHs
sTepuduUKalru), NolydyeHne U npuMeHeHne. CTeapuHOBasi M OJICMHOBAsh KUCJIOThI KaK MpPEACTaBUTEIH
BBICHINX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIIMX KApPOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHE.

JlaGopaTtopHas pabora Nel8 «CBoiicTBa yKCYCHOM KHCI0TBI, 00lHe CO CBOMCTBAMHU
MHHEPAJIBHBIX KHCJIO0T».

63-64

CnoxHble 3GHPbI U KUPBHI.

CrnoxHbIe 3(HUPBI KaK IPOU3BOAHBIE KAPOOHOBEIX KUCIOT. ['maponms3 cioxHbIX 3¢upoB. JKupsl. ['mapomms
xupoB. [Ipumenenue xupoB. buosnoruueckas ponb xupoB. [lonyueHue CIOXKHBIX 3(PUPOB peakimeit
srepudukanuy. CioxHble 3pupsl B IpHpoje, UX 3HadeHHe. [IpuMeHeHne CIOXKHBIX 3(HUPOB Ha OCHOBE
cBoiicTB. XKupsl kak cnoxxable 3¢upsl. Knaccudukanus xupoB. XUMHUECKHAE CBOHCTBA KUPOB: THUIPOIN3
W TUIPUPOBAHUE XUAKUX KUPOB. [IprMeHeHne )KupoB Ha OCHOBE CBOMCTB. MbLia.

JlaGopaTtopHas pa6ora Nel9 «/loka3aTe1bCTBO HeNpeaeJbHOI0 XapaKTepa KUAKOT0 KHPa».

65-66

Yraesoasl. Knaccupuxamus yriaesoaos. I'imioko3a. Caxapo3a. [losmcaxapuasbl.

YriaeBobl: COCTaB, Kiaccu(HUKalus YriIeBoA0B (MOHO-, - M MONKMcaXapu/bl). [0Ko3a - mpocTeiuii
MOHOCaXapu: 0COOEHHOCTH CTPOCHUS MOJIEKYJIBI, (PU3NIECKIE M XNMHUECKHE CBOWCTBA (B3aMMOAEHCTBHE
¢ ruapokcuaom memu(Il), okucieHme aMMHaYHBIM pPacTBOPOM OKcuga cepedpa(l), BoccTaHOBIEHHE,
Opo’KeHHe TITIOKO3BI), HAXOXKACHUE B IIPHPO/IE, IpUMEHEHHUE, Ononormaeckas poib. DoTocunTe3. 3HaUeHHE
YITI€BOAOB B KUBOM MPUPOJIEC M SKU3HH YEITIOBEKA.

JlabopaTopuas padora Ne20 «BsaumogeiicTBue TIIOKO3BI M caxapo3sl ¢ ruapokcuaom meau (11).
KauecTBeHHasi peaKiusi HA KpaxMa».

Monyas 4

Tema 6.4.

Copep:xanue yuedOHOTo MaTepuaia
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A3zoTcoaepix 67-68 AMHHBI. AMMHOKHCI0TBI. Beskn.
amme AMMHOKHCIIOTHI Kak aM(oTepHble opraHuueckne coequHeHus. Dusnueckne M XUMHYECKHE CBOMCTBA
OpraHuyveckK aMHMHOKHCIIOT (Ha IpUMepe TIUIMHA). bronornyeckoe 3HaueHNe aMHUHOKUCIIOT. [lenTuapl.
ne Benku kak mnpupoAHBIE BBHICOKOMOJIEKYJISIPHBIE COEOWHEHMs. [lepBuUYHas, BTOpWUYHAs W TpPETHYHAsS
COeTMHEHHSI. CTPYKTypa OenKoB. XUMHYECKUE CBOMCTBA OEJIKOB: TMAPONIN3, ICHATYPAIs, KAUeCTBEHHbIE PEeaKIuy Ha
0enKy. DKCIepUMEHTAIFHBIE METObI N3yUeHHUs BEIIECTB M UX NMPEBpAIICHUI: HAOIIOICHNE U ONMCAHUE
JICMOHCTPAIIMOHHBIX OMBITOB: JICHATypalKs OeJIKOB IPH HarpeBaHHH, IIBETHBIC PEAKIIMH OEJIKOB.
JladopaTtopHasi pabora Ne 21 «PacTBopeHue 0eikoB B Bojge. O0Hapy:kenue o6enkoB. Jenarypauus
pacTBOpa eJika KYPHHOIO SIiIa CIIUPTOM, PACTBOPAMH COJI€ TSKEIBIX METAIIIOBY.
Conep:xkanue yaeOHOro MaTepuaia
69-70 IIpakTukKo — opuenTupoBanHoe 3anaTue. [lorumepsl. CHHTETHYECKHE TNIACTMACCHI.
OCHOBHBIE MTOHATHUSL XUMUHU BBICOKOMOJIEKYJISIPHBIX COSIUHEHUI: MOHOMED, MOJIUMEP, CTPYKTYPHOE3BEHO,
CTENIEHb  IOJIMMEpU3alliu, CpelnHsss  MoJieKyispHas Macca. OCHOBHbIE  METOJbl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COC}II/IHCHI/Iﬁ - NOJIMMEPU3alud U TOJIMKOHACHCAIUA.
Tema 6.5. . O6mme cpoiictBa nonumepoB. [lonydeHne moaMMepoB peakiueil MoMMMepH3aliii | TOJMKOH ASHCAIHH.
Bricokomosie [TonydeHne TONMMEPOB peakinued MOJIMMEpPU3alMK W TOJMKOHJEHCAUK. TepMoIUIacTHYHbIE |
KYJISIpHbBIE TEepMOpEeaKTHBHBIE MIacTMacchl. [IpeacTaBuTeNu miacTMacc.
COeIMHEHMSI. [pakTuyeckast padora Ne§ «Pemienue OJKCHepUMEHTAJIbHBIX 3a/a4 Ha HWIEHTHHUKAIMIO
OpraHu4ecKHuX COeAMHEHMI.
71-72 BoJiokHa, ux kjaaccupukanms.

Bonokna, ux kmaccudukanus. CBOMCTBa, MOMy4eHHE, pAclO3HaBaHHUE M NMPHMEHEHHE BOJIOKOH.
DKoyoruueckue mpooiemMsl IPOU3BOACTBA U IKCILTyaTallMH TEKCTHIIBHBIX MaTepUalIOB.
OKCIepUMEHTalIbHbIE METOIbl M3yUYEeHHs BELIECTB M MX MPEBpALICHHil: 03HAKOMIJICHHE C OOpas[aMu
MIPUPOHBIX Y UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayUyKOB.

HpaKTl’I‘leCKafl paﬁoTa. Ne 9 «Pacno3HaBaHMe IJIACTMACC H BOJIOKOH».

Pazgen |1l Xumus v :xu3Hb

Paznen 7. Xumusn B 6]>lTy H l'lpOPBBOZ[CTBeHHOﬁ JACATCJIbHOCTH Y€JI0BECKA

OK 02; OK 04; OK 07

Monyas 3

Copep:xanue yuedOHOro MaTepuaia
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Tema 7.
Xumust B
ObITY u
TIPOU3BOJICTB
E€HHOM
JIeTeIIbHOCT
U YeJIoBeKa

73-74

IIpakTHKO — OPUEHTUPOBAHHOE 3aHATHE. XUMUS B ObITY U MPOU3BOICTBEHHOM 1eSITEIbHOCTH
4eJI0BEKa.

Ponp xuMumM B 00eCIeYeHUH HKOJIOTMYECKOH, SHEPreTHUECKO M IMUINEBOH OEe30IacHOCTH, Pa3BHTHH
MeauuuHbL. [IoHATHE 0 HayYHBIX METOaX MO3HAHMS BEIIECTB U XUMUYECKUX PEaKLIU.

[pencraBnenunst 006 00X HAYYHBIX PUHIMIIAX TPOMBIILIEHHOTO TOTYyYSHNs] BAXKHEHIIINX BEIIECTB.
UenoBek B MUpE BELIECTB M MAaTEPHUAJIOB: Ba)KHEHIINE CTPOUTENbHbIE MaTepHallbl, KOHCTPYKIIMOHHBIE
MaTrepHalibl, KpacKH, CTEKIIO, KEPAMUKA, MaTEPUAIbl JUIsl JJIEKTPOHUKH, HAHOMATEPUAJIbL, OPraHUYECKUEU
MUHEpaJbHble YJ0OpeHus. XUMHS U 3[J0POBbE YeJIOBEKa: MPaBUiIa UCIIOJIB30BAHHS JIEKAPCTBEHHBIX
npernaparos, npaBuiia 0€30MacHOr0 MCIOIB30BaHUS TIPEMapPaTOB OBITOBOI XUMHHU B IIOBCEJHEBHOMKU3HU.
Hoselire NOCTHKEHHS XUMHUYECKOW HAyKM M XUMHMUYECKOW TexHosioruu. IIpaBuiia moucka naHanmmsa
XMUMHUYECKON MH(POPMAIIMU U3 Pa3IM4HbIX HCTOYHUKOB (HaydHas U yueOHO-Hay4YHasIMTeparypa,
CpeCTBa MaccoBOi MHpOpMaIuy, ceTb MHTepHeT). «XUMUs B OBITY ¥ MIPOM3BOACTBEHHON
JIESATENBHOCTH YEJIOBEKaY.

75-76

IIpakTHKo — opuenTHpOBaHHOe 3aHATHe. [IpakTHYeckoe 3aHATHe. 3amuTa pedepaTos 1o Teme «Posb
XHMHH B 00ecle4eHMH JKOJIOTHYeCKOW, IHepreTHYecKoid M NHIIeBOil 0e30MacHOCTH, Pa3BUTHH
MeIUIUHBD

[pencraBnenue pe3yabTaToB pellieHHs KeiiCOB B popMe MUHH-AOKIaAa ¢ npe3eHTanueil. [louck n ananus
KEHCOB O NMPUMEHEHUH XUMHUYECKUX BELIECTB M TEXHOJOTWMH ¢ ydeToM Oynayleil mnpodeccHoHaIbHOM
JESTEIILHOCTH 110 TEMaM: BayKHEHIIINE CTPOUTEIIbHBIE MaTepHalibl, KOHCTPYKIMOHHbBIE MaTEpHAIIbl, KPACKH,
CTEKJIO, KepaMHKa, MaTepUalbl Ul IEKTPOHUKH, HAaHOMATepHalbl, TEKCTUIIbHBIE BOJIOKHA, HCTOYHUKH
SHEPrHH, OPraHMYecKie 1 MUHEepaJbHble yI0OpEHHUs, JIeKapCTBEHHbIE BEIeCTBA, ObITOBAsI XUMHSL.

77-78

JudpepenumpoBaHHblii 3a4éT

Koncynbrauuun

O0bEM 00pa3oBaTeIbHOI MPOrPaMMBbI

80




3. YVCJIOBUSI  PEAJIU3ALIMA  TMPOTPAMMBI  OBLIEOBPA3OBATEJILHOI
JUCHUIINHBI

3.1. TpeﬁoBaHnﬂ K MUHUMAJTBHOMY MAaTEPUAIBHO-TEXHUYECCKOMY o0ecrnevYeHuIo

Jis  peanw3anuu  MPOrpaMMbl  TUCHHUIUIMHBI JOJDKHBI OBITh MPEAYCMOTPEHBI  CIICAYIONINE
CHeIMAIbHBIC TIOMEIICHHS: YIeOHBIM KaOWHET /Wi yaeOHOU 1abopaTopuu.

OobopynoBanue yueOHOro kaduHera (HarJsiiHble IOCOOUsI):

HAOOPBI MAPOCTEPIKHEBBIX MOJIEIICH MOJIEKYII, MOJETH KPUCTATMYECKUX PEIIETOK, KOJUICKIINN
MIPOCTBIX M CJIOXKHBIX BEIIECTB W/HJIM KOJUICKIIMHM TIOJUMEPOB; KOJUICKIUS TOPHBIX TOPOJ H
MHHEpaJoB, Tabnuiia MenaeneeBa, yueOHbIe PHIIbMBI, ITU(POBBIE 00pa30BATEIHHBIE PECYPCHI.

Texnnyeckue cpeacTBa 00yyeHHs:

KOMITBIOTEP C YCTPOHCTBAMHU BOCIPOW3BEICHUS 3BYKa, MPUHTEP, MYJIBTUMEIANA - TIPOEKTOP C
9KpaHOM, MYJITUMEINIHAS JJOCKA, YKa3Ka- Pe3eHTep IS MPe3eHTALNH.

Oo6opynoBanue jjadoparopum u padovyux MecT JadopaTopum:

MEH3YPKH, TUTIETKH- KaIleJIbHUIIBI, TEPMOMETPHI, MUKPOCKOII, JIYTIbI, IPEIMETHBIC W IIOKPOBHBIC
CTCKJIA, IIAHIIETHI I KaleIbHBIX PeakIui, (MIbTpoBalibHAS Oymara, MPOMBIBAIKH, CTEKIISHHBIC
NMpoOUPKH, PE3NMHOBBIE MPOOKH, (POHAPUKH, HAOOP PEaKTHUBOB, CTCKISIHHBIC TMAJOYKH, IITATUBBI IS
POOUPOK; MEPHBIE MUIMHIPBI, BOPOHKH CTEKIITHHBIC, BOPOHKH JACIUTEIbHbIC ImnHAprudeckue (50-
100 mu1), CTYNKH € mecTUKoM, (apPopoBble YAIIKU, MUHUETH, (GUILTPHl OyMa)kHble, BaTa, Mapis,
4acOBbIE CTEKJIA, SJIEKTPOIUIMTKH, 1a00paTOPHBIE IITATUBEI, CIIUPTOBBIE TOPEIKU, CIMYKU, TPUOOpP s
MOJTy4YeHUs Ta30B (MK MPoOUpKa C Ta300TBOTHON TPYOKOI), AepKaTesn sl TPOOUPOK, CKIISTHKA JIJIst
XpaHEHUS] PEaKTHBOB, pa3daTOYHBbIC JIOTKH; XuMuuyeckue ctakanbl (50, 100 m 200 wmur); mmarenu;
MUHIICTHI; TUTEIbHBIC MIUIIII; CEKYHIOMEPHI (TaliMepsl), MepHbIe Tpodupku (Ha 10—20 M) u MepHBIE
kostobr (25, 50, 100 u 200 M), BoasHas OaHs (WM TEPMOCTAT), CTECKIISIHHBIE MAJOYKH; KOHHUYCCKHE
kout0b1 utst TutpoBanus (50 u 100 Mi1); MHAMKATOPHBIE TTOJOCKHU I onpeaenenus pH u crangapTHas
WHJIMKATOpHAs IKaJla; YHUBEPCATbHBIN HHANKATOP; muneTky Ha 1, 10, 50 M (vwum qo3aTopbl Ha 1, S u
10 M), OrOpeTKH ajisi TUTPOBaHMS, MeaulmHckue mmpuiel Ha 100—-150 M, maGopaTopHble W/Wiu
aHaJIMTU4YecKkue Bechl, pH-MeTpbl, CylIMIbHBIN 1Kad, u ap. 1adoparopHoe 000py10BaHHE.
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3.2. UudopmanuonHoe odecriedeHne 00yueHust

OCHOBHBIE HCTOYHHKH
1. T'abpuensn O. C, Octpoymos U. I', Cnagkos C. A. Xumusi, 6a30BbIil ypoBEHb, 2-€
n3nanue. Yuebnuk 10, 11 xiacc. — M.: I3parensctBo «IIpocBemenney, 2024.

Jlono/HUTeIbHbIEe HCTOYHUKH

1.T'abpuensan O.C. Xumus nis npenoaaBaress: ydeOHO-METOAUYECKOE Iocodue
[ O.C.T'abpuensu, I'.I'. JIpicoBa. — M.: 2014

2. lNadpuensu O.C. u np. Xumus i npodeccuil U crnenualbHOCTeN
TEXHUYECKOTONPOPHIIS (ITEKTPOHHOE IPUIIOKECHHUE )

3. la6puensu O.C. Xumusi: nmocodue aist moaroroBku k EI'D: yueo.
nmocobue / O.C.T'abpuensu, U.I'. Octpoymos, C.A. Cnaaxos. — M.: 2011

4. Epoxun FO.M. Xumus: 3agaun u ynpaxsaenus. — M.: 2014 Epoxun
KO.M. COOpHHKTECTOBBIX 3a/laHui 110 XuMun. — M.: Akanemus, 2014

5. I'abpuensu O.C. IIpaktukym: yue6. mocodue / I'abpuensa O.C.,
OctpoymoB WN.I".,Cnankos C.A., Jlopodeesa H.M. — M.: 2014

6. ladpuensu O.C. u ap. Xumus ans npodeccuil M crerualbHOCTEeH
TEXHUYECKOTonpoduis (371eKTPOHHOE MPHII0KEHNUE)

1. O. C.T'abpuensn, U. I'. OctpoymMoB, YIEOHHK I CTYA. YIPEKISHUN
cpen. mpod. oOpazoBanust / Xumus Ijisi TPpoPeCccuii U CIEIUATbHOCTEH TEXHUIECKOTO
npoduns — 4-e uzn., crep. — MockBa, u3aarenbckuil HeHTp «Akagemus» 2018—272 c.

HNHTepHeT-pecypesbl

1.hemi.wallst.ru - «Xumust. O6pa3oBaTeIbHBINA CAUT IS
IITKOJTLHIUKOBY

2.www.alhimikov.net - O6pa3oBatenbHbIH CANT IS MIKOJIBHUKOB

3.chem.msu.su - DnekTpoHHas OHOIHOTEKA M0 XUMHU

4. www.enauki.ru — HiHTepHeT-u31aHue TS YIUTEIeH
«EcTecTBeHHBIC HAYKI»

5.1september.ru - metoauueckas razera "Tlepsoe ceHTIOps"

6. hvsh.ru —skypuan «XuMus B IIKOJIE»

7.WwWw.hij.ru/ -«XuMus 1 KH3Hb»

8.chemistry-chemists.com/index.html - siexrponHbIii KypHaT « XUMUKA ¥ XHMUSD)
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4 KOHTPOJIb n OIHEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA30OBATEJIBbHOM JUCIIUILIVHBI

KoHTpons M OLIEHKAa pe3ysbTaTOB OOYy4EHHUS OCYILECTBIIACTCS IPENoJaBaTelieM B
mporecce MPOBEACHUS MPAKTUIECKUX 3aHATHH U JTa0OpaTOPHBIX paboT, TECTHPOBAHHUS, a TAKKE
BBIIIOJIHEHUSI  OOYYarOIIMMMCS HMHIUBUIYalbHbIX 3a/JlaHUN, IPOEKTOB,  HCCIEIOBaHUIL.
Pesynpratel 0OyueHus ONpeAENnsIoT, 4TO oOydyaromuecs JOJDKHBI 3HATh, IMOHHUMAaTh U
JIEMOHCTPUPOBATh 110 3aBEPILEHNUN U3yUYEHUS AUCLUIIINHBIL.

st popMupoBaHus, KOHTPOJIS U OLEHKH PEe3yIbTaTOB OCBOCHHS y4eOHOW JUCIUILTUHBI
WCTOJIB3YETCs] CUCTEMA OLIEHOYHBIX MEPOIIPHUATUH, IPEACTABISIOMAs cO00i KOMIUIEKC YIeOHBIX
MEpPOIPHUATHI, COTJACOBAHHBIX C pe3yJbTaTaMHU OOydeHHUs U CPOPMYJIUPOBAHHBIX C yUETOM
OI'OC COO (mpenmetHsble pe3ynbTaThl o guctuminHe) u @PI'OC CIIO.

Ne OK/IIK | Moayas/Pa3nen/Tema Pe3yabrar 00yyenus Tunst OLEHOYHBIX
MepONpHUATHIH
OCHOBHOE cojIepKaHue
1 Paznen 1. OcHoBbl | DopMynupoBaTH 0a30BbIC
CTPOCHHUHA BEIIECTBA IIOHATHUA U 3aKOHbI XUMUU
11 OKOl. | Crpoerne atomoB COCTaBIATh XMMHYECKHE 1. TectoBoe 3a1aHKe
XUMHUYECKHUX JIEMEHTOB U | (OPMYIIbI COSIMHEHUIT B «CTpoeHune aToMOB
mnmpupoaa XUMHUYECKOH COOTBETCTBHH CO CTCIICHBIO XUMHNUYCCKHUX 3JIEMEHTOB U
CBsA3HU OKHCJICHUA XUMHUYCCKUX npupoga XUMHYECKOU
AIIEMEHTOB, HCXO/IS 13 CBSI3M».
BAJICHTHOCTH U 2. 3a1a4yy Ha COCTaBICHUE
QJIEKTPOOTPHULIATEIIbHOCTHU XUMHUYECKUX (bopMyn

JIBYXaTOMHBIX COCITHHEHUI
(okcum0B, CyIb(pUIOB,
THIPHUJIOB | T.I1.).

3. 3amanus Ha
HUCIOJIb30BaHUE XUMUYECKOMN

CHUMBOIIMKH
12. | OKOl | [lepuommueckuii 3akoH 1 XapakTepu3oBaTh 1. Tect «MeTanmueckue /
OK 02 Tabnuia XUMUYECKHE JJIEMEHTHI B HEeMEeTaJUIN4YeCcKHe CBOMCTRa,
J.1. Menneneena COOTBETCTBUU C UX 3JEKTPOOTPULATEIEHOCTD U

MIOJIOKEHHUEM B CPOJICTBO K 3JIEKTPOHY
MEPUOJNIECKON cuCTeME XMMHUYECKHUX 3JIEMEHTOB B
XMUMUYECKHX 3JIEMEHTOB COOTBETCTBHE C X
J.1. Menneneena 3JIEKTPOHHBIM

CTPOCHHEM U TIOJIOKECHUEM B
MEPUOINYECKON CHCTEME
XUMHUYECKuX 35emMenToB J1. 1.
Meunneneesay.

2. IlpakTuyeckue 3a1aHus Ha
YCTaHOBJICHHUE CBSI3U MEXITY
CTPOCHHEM aTOMOB
XAMHYECKUX

AJIEMEHTOB U TIEPHOUIECKIM
H3MCHEHHEM CBOMCTB
XAMHYECKUX

3JIEMEHTOB M UX

COEJIMHEHUH B

COOTBETCTBHUH C
TOJIOKEHUEM
[lepuonnueckoit

CHCTEME.

3. IIpaktuko-

OPHUCHTHPOBAHHBIC
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TEOPETHUYCCKIEC 3aJTAHUS Ha
XapaKTEePU3aAIUIO
XUMHYECKIX AIIEMCHTOB:
«Meranmmueckue /
HEMETaTNICCKUE
CBOWMCTBA,
AJIEKTPOOTPHIIATEIIEHOCTD H
CPOJICTBO K 3JICKTPOHY
XMUMHYCCKHX 3JICMCHTOB B
COOTBETCTBHUE C HX
3JIEKTPOHHBIMCTPOCHUEM H
MTOJIO’KCHHUEM B
MIepUOANYECKOI cucTeme
XUMHYECCKHUX 3JICMCHTOB
J.N. Menneneenay

13

OK 01
OK 04

CTpOGHI/Ie BCIICCTBA

XapakTepru3oBaTh THUITbI
XUMUYECKOHN CBS3U.
Knaccudukarus
JIUCTIEPCHBIX CUCTEM.

1. TectoBoe 3ananne
«MeTannuueckast CBSI3b».

2. IlpakTHyeckue 3a1aHust
«MogenupoBanue
Pa3JIMYHBIX TUIIOB
KPUCTANIMYECKUX PELIETOK
3. [pakTuxo-
OpPHEHTUPOBaHHbIE
TEOpETHUECKHE 3a/laHus Ha
XapaKTepu3aluIo
XMMHUYECKHUX JIEMEHTOB!
«Merammyeckue /
HEMETaJUTNYECKHe
CBOICTBA,
IEKTPOOTPULIATETBHOCTD U
CPOJICTBO K DJIEKTPOHY
XMMHUYECKHUX JIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIMCTPOCHUEM U
MIOJIOKEHUEM B
MIEPUOINYECKON CUCTEME
XUMUYECKHX 3JIEMEHTOB
J.1. MenneneeBay»

3. JTaboparopuast pabota Ne3
«IIpurorosnenue
cycreH3nnKapOoHara
KaJbIHs B BOJE.
JlaGopaTtoprast pabora

Neq

«ITomyuenue sMyabCUH
MOTOPHOTOMACIIA.
O3HaKOMIICHHE CO
CBOHCTBaMH JMICIIEPCHBIX
CHCTEM.

Paznen 2. PacTBopsl

HccenenoBaTrb, HCTHHHbBIE
PAcTBOPBHI € 3aTaHHBIMH
XapaKTePUCTHKAMHU

2.1.

OK 01
OK 02

[onsiTHe 0 pacTBOpax

PaznnyaTe MCTHHHBIE
pacTBOpHI

1. 3agaum Ha
MIPUTOTOBIICHHE

22




pacTBOpOB.
IIpaxruko-
OpUEHTHPOBaHHBIC
pacyYeTHBIC 3aIaHHs
Ha JIUCTICPCHBIC
CHCTEMBI,
HCIIOJIB3yEeMbIC B
OBITOBOM H
TIPOU3BOICTBEHHOM
JIEeATEIbHOCTH
YyeJoBeKa

2.2

OK 01
OK 04

HccnenoBanne cBOWCTB
pacTBOpOB

Hccnenosats
XUMUYECKUE

¢duzuko-
CBOMCTBa
HMCTHHHBIX PaCTBOPOB

JlaGopaTtopnast pabota
«IIpuroroBnenue
pacTBOpPOB»

2.3.

OK 02
OK 04

DIIEKTPOIUTHIECKAS
IUCCOIMAIMS U MOHHBIN
oomeH

CocCTaBnATh ypaBHEHHUS

XUMUYCCKUX pEAKIIMU HOHHOT'O

o0OMeHa ¢ yyacTHeM
HEOPraHM4CCKUX BEIICCTB

1. 3ajanus Ha
COCTaBJICHUE
MOJIEKYJISIPHBIX U
HMOHHBIX PEaKIHii
y4acTUeM KHCIIOT,
OCHOBaHUH U COJICH,
yCTaHOBJICHHE
U3MCHCHU S
KUCIIOTHOCTHU CPEZBI
2. IpakTyeckas pabora N2
«PacTBOpBIL.
DIEKTPOIUTHYECKAS
JHUCCOLIMALIUS.

Pa3nen 3. Ctpoenue u
CBoOiiCTBa
HEOPraHM4ecKHX
BellecTB

HUccaenoBath CTpOECHHE U
cBoOMcTBa HEOPraHN4YeCKuXx
BeIIECTB

KonTpoabHas padora
«CpoiicTBa
HEOpPraHN4ecKUX
BeIleCTB»

3.1

OK 01

Knaccuduxarusi,
HOMEHKJIATYpa U CTPOCHHE
HEOPTaHUYECKHUX BEIIECTB

Knaccuduippopathb
HEOPraHWYECKUE BEIIECTBA B
COOTBETCTBHH C UX CTPOCHHEM

1. Tect «HomeHnknatypa u
Ha3BaHUE HEOPTaHUUECKUX
BEIIIECTB UCXO/IS U3 UX
XUMHYECKON (POPMYITBI FITH
COCTaBJICHHE XHUMHUUECKOMI
(bOpMyJIIBI HCXOS U3
Ha3BaHMS BEIECTBA 10
MEKIYHApOJHOW UM
TPUBUATIBHON
HOMEHKJIATYpe».

2. 3ajaun Ha pacyeT
MacCOBOI0JTH (MacChI)
XHMHYECKOTO JIEMEHTA
(coemuHeHUs) B

MOJIIEKyJIe (CMecH).

3. [IpakTrueckue 3amaHus
o KaccHu(hUKaIvy,
HOMEHKJIAType U
XUMHYECKIM (popMymam
HEOPTaHUYECKUX BEIICCTB
Pa3IMYHBIX KIIACCOB.

4. TlpakTruecKue 3aJaHus
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Ha OIIpe/ieNICHUe
XUMUYECKOH aKTHBHOCTH
BEIIIECTB B 3aBHCUMOCTH
BUJIa XUMHUYECKONCBSI3H U
TUIIA KPUCTAJUINYECKOM
pemeTku

3.2. |OKO01 DU3UKO-XUMHUYECKUE YcTaHaBIMBaTh 3aBUCUMOCTD 1. TecToBoe 3amaHme
OK 02 CBOWMCTBA HEOPTAHUYCCKUX | (PH3MKO-XUMUYESCKUX CBOMCTB «OcobenHocTn
BEIIIECTB HEOPTaHUYECKUX BEIIECTB OT XUMUYECKHX CBOMCTB
CTPOCHHUS aTOMOB ¥ MOJICKYJI, @ | OKCHJIOB, KHACJIOT,
TAKXKe TUTIA KPUCTAJUTNICCKOM OCHOBaHHMH, aM(OTEPHBIX
peIIeTKH THJIPOKCHUIOB U COJICH.
3agaHus Ha COCTaBICHHE
YpaBHEHHI XUMHUYCCKUX
peaxiuii ¢ yuactuem
MPOCTHIX U CIIOMKHBIX
HEOPTaHUYCCKUX BEIICCTB:
OKCH/JIOB METAJIIIOB,
HEMETAJUIOB HaM(OTEPHBIX
3JIEMEHTOB;
HEOPTaHUYECKUX KUCIIOT,
OCHOBaHHH 1 aM(OTEPHBIX
THJIPOKCHUJIOB,
HEOPraHU4eCKHUX COJIEl,
XapaKTepU3yLIUX UX
CBOICTBA M CITOCOOBI
MOy YEHHSL.
2. 3. Ilpaktuko-
OpHEHTUPOBAHHbIC
TEOpETHUYECKHE 3a/IaHUs Ha
CBOICTBA U MOJIy4EHUE
HEOPraHUYECKHUX BEIIECTB
3.3. | OKO0l | Wnenrudmxarms HccnenoBaTh KaueCTBEHHBIE 1. TTpakTuKo-
OK 02 HEOPTraHWYeCKHX BEIIECTB | peakKiMyd HeOpraHMYEeCKUX OpPUEHTHPOBaHHBIE 331aHHS
OK 04 BEILECTB 10 COCTaBJIEHHIO
XUMUYECKUX PEAKLMI €
Y4aCTHEMHEOPTaHUIECKUX
BEIIIECTB, HCIOIb3YEMbIX
JUTSL MX UJICHTH(QUKAIH.
2.JIabopaTopHas paboTa:
“UnenTndukanms
HEOPTaHUYECKUX BEIIECCTB”
4 Pa3nen 4. Kunernueckue | Xapakrepus3oBaTh
U TEPMOMHAMMYECKHE BJIMSTHUE PA3THYHBIX
3aKOHOMEPHOCTH (axTopoB Ha paBHOBecHeH
NpPOTeKAHUS CKOPOCTh XMMHYECKHX
XUMHUYECKHUX peakumii peaxkuuii
42 | OKO01 Tunbl XUMHYECKHUX CoCTaBIATh peaKkuu 1. Bagaum HA
OK 04 peaxiuit COCIIITHEHUSL, PA3IIOKCHUS, COCTaBJICHUE
oOMeHa, 3aMeIIeHHS, YpaBHCHUI
OKHCJIMTEIHHO- peaKITHii:
BOCCTaHOBHUTEJILHBIC — COCJIMHEHUS,
peakiumn 3aMEIICHUS,
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pasnokeHus, 0OMeHa;

— OKHCJIUTENBHO-
BOCCTAHOBHUTEIIBHBIX
peakuuii ¢
HCIIONIB30BaHHEM METO/Ia
AJIEKTPOHHOTO OasaHca.

2. 3a7a4m Ha pacueT
MAacCBIBEIIECTBA UITH
00béMa

ra30B 10 U3BECTHOMY
KOJIMYECTBYBEIIECTBA,
Macce Win 00bEMy

OJTHOTO M3 YYaCTBYIOIINX
B PEaKINU BEIIECTB;
pacuétsl Macchl (00bEMa,
KOJIMYECTBA BEIICCTBA)
MIPOIYKTOB PEAKIIHH,ECITH
OJTHO M3 BEIIECTB HMEET
IPUMECH

JlaGopaTtopnast pabora Nel0
«Peakuyn, uaymme ¢
oOpazoBaHeM ocajika, raza
nanBobl. Peakiniyu B
pacTBOpax INEKTPOIUTAX).

5 HccnenoBath cTpoeHue Kontpoabnas padora Nel
Paznen 5. Merasuibt u CBOMCTBA METAJLIIOB M 1o paszesiaMm
HEMETALTBI HEMETALI0B «Heopranuyeckoii u
o0Lel XuMum»
51 OK OO1me 1 XuMHYECKHe HUccnenoBats dusmko- 1. IIpaktuyeckas padora Ne5
01; CBOMCTBA METAJJIOB. XUMHUYECKHE CBOMCTBA «Pemenne 3agau
OK Crioco0bI oy4eHust METaJUIOB U CILIaBOB. «DNEeKTPOIN3PACTBOPOB
02; METaJLIOB. YcraHaBIMBaTh 3aBUCHMOCTh U pacIiaBoB
OK 04; CrutaBbl METaJUIOB. (U3UKO-XUMHUYECKHUX CBOMCTB JNIEKTPOIIUTOBY.
OK 07 Koppo3us MeTaios. METAIJIOB OT CTPOEHUS 2. IIpaktuko-
MOJIEKYIL. OpHEHTHPOBaHHBIE
HUccnenoBaTh KauecTBEHHBIE 3aJlaHKs Ha ONIpEe/IeNICHUe
XapaKTePUCTUKH KOPPO3UH METAJIOB.
OIPEIENEHHBIX CIJIABOB.
5.2 OK 04; Hemeramner HccnenoBate  puznko- 1.TecToBoe 3a/1anue
OK 07 XUMHMUECKHE  CBOICTBA «HemeTamsn
HEMETAIJIOB. 2. [Ipaxtryeckas padora Ne6
Knaccudumuposars «ITomyuenue,
AJUTOTPOIHBIC BHIOM3MEHCHHS cobupanue u
HEMETAaJJIOBB COOTBETCTBHH C pacnosHaBaHHUE
UX CTPOCHUEM. ra3oB».
6 Paszen 6. CTpoenue u HccaenoBars crpoeHne KonTpoabHas padora
CBOIiCTBA OpraHmyecknx | CBOMCTBA  OPraHMYeCKHX «CTtpoenne u
BelllecTB BelllecTB CBOliCTBa
OpraHn4ecKux
BelecTB»
6.1 | OKO1 Knaccuduranmsi, Knaccudumuposatsb 1. 3amaHus Ha COCTaBJICHHE
CTpOEHHE H OpTaHMYECKHE BEIIECTBA B Ha3BaHHH OPTaHUYECKUX
HOMEHKJIaTypa COOTBETCTBHH C UX COEIIMHEHN 110
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OpPraHN4YeCKuUX BCUICCTB

CTPOCHUCM.

TPUBHAJIBHON WU
MEKTyHAPOTHOM
CHUCTEMATUYECKON
HOMEHKJIAType.

2. 3aymaHus Ha
COCTAaBJICHUETTOJIHBIX
U COKpPAILIEHHBIX

CTPYKTYPHBIX
dbopmyn

OpraHUYeCKUX

BEIIECTB OTIEIbHBIX
KJIaCCOB.

3. 3agaun Ha onpeencHue
npocreinien GopMyJIbl
OpPTraHUYeCKON MOJIEKYJIbI,
WCXOJISIN3 AIIEMEHTHOTO
coctara (B %)

6.2

OK 01
OK 02
OK 04

CBo¥iCTBa OpraHUYECKUX
COEIMHEHUI

YcraHaBnMBaTh 3aBUCUMOCTD

(hM3UKO-XUMHYCCKHX CBOWUCTB

OpraHn4Ye€CcKuXx BCUICCTB OT
CTPOCHUS MOJICKYJI

1. 3aganus Ha cocTaBIEeHUE
YpPaBHEHUH XUMUYECKUX
peaKuuiic y4yacTueM
OpraHNM4Y€CKUX BCHICCTB HA
OCHOBaHMHU MX COCTaBa U
CTPOEHHS.

2. 3a1aHKA HAa COCTABICHUE
YpaBHEHUH XUMUYECKUX
PEaKLMN, HIUTFOCTPUPYIOLLUX
XUMUYECKHE CBOWCTBA C
Y4eTOM MEXaHU3MOB
MPOTEKaHMS JaHHBIX
pEeaKuuii ¥ TEHETUYECKON
CBSI3U OPTaHUUYECKUX
BEIIIECTB PAa3HBIX KJIACCOB.
3. PacuetHsble 3a1a4u 110
YpaBHEHUSIM PEaKLUi ¢
Y4acTHEMOPTaHNIECKUX
BEIIIECTB.

4. JlabopaTopHas paboTta
«IIpeBpamienust
OpPraHHYECKUXBEIIECTB
IIPU HarpEeBaHUN

6.3

OK 01
OK 02
OK 04

Unentudukarms
OpPTaHUYECKUX BEIIECTB,
WX 3HAYCHHE U
TIpUMEHEHNEe B OBITOBOH 1
MPOU3BOICTBEHHOM
JIEITEIIbHOCTU YeJIOBEKA

HccaenoBaTh Ka4eCTBEHHbBIE
peaKIuy OPTaHIYECKUX
COEIMHEHUHN OTAEIBHBIX
KJIACCOB

1.TIpaktuxko-
OpPHEHTHPOBAHHBIC 3a1aHHSI
10 COCTaBJIEHHUIO
XUMUYECKUX PEAKIUI €
Y4aCTHEM OPraHHUYECKUX
BEILECTB, B T.4.
HCIOTB3YEMBIX JUTSI UX
UIACHTU(UKAIMH B OBITY H
TIPOMBIIUICHHOCTH.
2.JlaboparopHas paborta:
«nenTrdukarmnus
OpPTaHUYECKUX COSAMHCHUN
OTJICTLHBIX KJIACCOBY

Paszpen 7.

OHeHI/IBaTL nmocJaeacTrBsus

3ammuTa Keiica (c
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Xumus B ObITY U
MPOU3BOACTBEHHOI
e TeJIbHOCTH YeJI0BeKa

OBITOBOM N
TMPOU3BOICTBEHHOM
JIeATEeIbHOCTH YeJI0BEKa ¢
NMO3HUIHII YKOJI0THUECKOi
0e3omacHOCTH

yueToM Oyayuuei
npodeccuOHATLHOM
JAesITeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
TIPOU3BOACTBEHHOMN
JeATeIbHOCTH YeJIOBeKa

OLleHMBATh MTOCIIEACTBUS
OBITOBOM U
MIPOU3BOJICTBCHHOMN
JIeSITeJIBHOCTH YeJIOBEeKa C
MO3ULIHI YKOJIOTHYSCKON
0€30MacHOCTH

Keiic (c yuetom

Oymyreit
npodeCcCHOHATEHON
JIEATEILHOCTH)
Bo3moskHbIE TEMBI KEHCOB:
1. IMoTrerieHue

KIIMMaTa i
BBICBOOOXKIEHHE
ra30BBIXTHIPATOB CO
JIHA OKeaHa.

2. Bynyuiue MaTepuanbl s
aBHa-,MalllMHO- U
pUOOPOCTPOCHHSL.
3. HoBbie
MaTepuaibl 11
COJIHCYHBIX
Oarapeii.

4. JlexapcTBa Ha
OCHOBE
PacTUTEIBHBIX
IpernapaTos
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NHIAUBUAYAJIBHBIE NCCJIEAOBATEJIbCKHUE ITPOEKTbI

1.B mpouecce HMHAMBHIYaIbHOM HCCIENOBATEIbCKOW pabOThl MO  XUMHHU
«Ilomumepbl. CHHTeTHYeCKHE BBICOKOMOJIEKYJIsipHbIe coeanHeHust (BMOC»
paccCMOTpETh IPUMEHEHUE IIOJIMMEPOB B IIOBCEAHEBHOM >KU3HU M IIEPCHEKTHBBI MX
pa3BUTHS B HAyKe U OBITY, UX CBOMCTBaxu 00sacTsaX npumeHeHus. [Ipoekt Moxker ObITh
WCIIOJIH30BAaH HAa YPOKaX OMOJIOTUH ¥ XMMUU B KA4ECTBE JOMOTHUTEIHLHOIO MaTepraa npu
MIOArOTOBKE K YPOKaM M 3K3aMEHAllMOHHBIM paboTaM 10 OMOJIOTUU U XUMUH, a TAKXKe JUIs
CaMOCTOATEIBHOIO U3yYEHHUS 110 TEME.

2. «CocTaB AeTCKHX MOIOUIUX CPeICTB U UX BJIMSIHME HA OPraHU3M pedéHKa»
aBTOPBI JOJDKHBI MCCIIENOBAaTh JETCKUE MOIOIIME CPEACTBA PA3HBIX TOPrOBBIX MApOK U
M3y4YUTh XUMHYECKUHN COCTaB UCCIEAYEMBIX CPEACTB JETCKON T'MI'MEHBI, ONPENEIUTh UX
BO3JICHICTBUE Ha 370POBbE peOEHKA, YCTAHOBUTD Ha UTO CJIEAYEeT OOpaTUTh HAaM BHUMaHHE
IIPY TOKYIIKE JETCKUX MOIOIIUX CPEICTB.

3. «Biusinne pa3InyHbIX GaKTOPOB CpeAbl HA CKOPOCTh XUMHYECKOH peakunn»
CIIEyeT UCCIIEJIOBATh BIUSAHUA (DAKTOPOB Cpelbl: TeMIIepaTyphl, MIIOMAIN TOBEPXHOCTH
CONIPUKOCHOBEHHUSI BEIIECTB, KaTAJIN3aTOPOB, HHIMOUTOPOB, KOHIIEHTPAIIUU BELIECTB Ha
CKOPOCTh XUMHYECKOM peakuuu. OnpenenuTs MOJIb3y WM BPEA OKa3bIBAET CKOPOCTh
XUMHUYECKON PEaKIMH HapOJHOMY XO34HMCTBY, coOpaTh MaTe€pHalIbl, XapaKTepU3YIOLIIe
M3y4aeMbIi BOIIPOC K YPOKY IO XMMHUH IO JAHHOHN TEME.

4.«9TNI0BBII CHHUPT - Bpar 3[0pOBbs 4YejJOBeKa U 001IecTBa», B
HCCIIEIOBATENLCKOM MPOEKTe coOpaTh Marepual 00 MCTOPUU TMOSBIECHUS AJKOTOJIs, €ro
MPOM3BOJICTBE, CBOMCTBAX W 3HAYCHWH B HAPOJHOM Xo3siicTBe. [lokazarh maryOHOE
BO3/ICHCTBUE CHUPTOB Ha KUBbIE OpraHu3Mbl. [IpoBecTu uccienoBaHus M IOKa3aTh
HEraTUBHOE BJIMSIHUE Ha )KM3HU B OOIIECTBE ATOrO BellecTBa. JlaHHbIE CBEICHUS TOTIOTHST
MaTepHasbl YPOKOB XUMHUHU U OMOJIOTUH MO JaHHOU TeMe.

5. «CTpouTe/ibHbIe MaTepHaJibl M HX BJHSIHHE HAa OKPYKAIOIIYI0 cpeay H
310pOBbeYeT0BEKa», B IPOCKTE OTPA3UTh OTBETHI HA BOMPOCHI IKOJIOTMUECKUX MPobIeMm,
CBSA3aHHBIX CO CTPOMUTENHCTBOM OOBEKTOB HApOIHOIO  XO3siicTBa; MpoOIeMbl
B3aMMOOTHOLIEHUS 0OIIECTBA U IPUPOJIbI, COXpaHEHUE OKpYsKarolel cpeabl. Boiaepxar
JIM DKOJIOTUYECKHE CHCTEMBbI BO3pacTalolue XO3iWCTBEeHHbIe Harpysku? ['ne Hambomee
OIACHOE 3BEHO B KOMILIEKCEIKOJIOTHYecKuX mpobdiem? OxpaHa OKpyKarollei cpelsl B
Poccun. CoBpemeHHbIe TPOOIEMBI U IYTH UX PELICHHUS.

PexoMeHnayemblie TeMbI IPOECKTOB 110 XUMHUH
Mertanibl B KU3HH YEJIOBEKA.
Mertanibl U CrIaBbl, UX CBOMCTBA U IPUMEHEHUE B PAAHO3JIEKTPOHHOM
amnmnaparype.
Mup Boabl. TaliHbl BOJOITPOBOAHOM, CEKPETHI MUHEPATILHOM.
Mup mmactmacc.
MEl )KUBEM B MUDE NTOJIMMEPOB.
Mpeu10: Buepa, ceroHs, 3aBTpa
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