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Pabouas nporpamma yueOnoi aucrumimabl OJ1.10 Xumus paspaboTaHa Ha OCHOBE:

- denepanbHOTO TOCYJAPCTBEHHOTO 00OPa30BaTENLHOTO CTaHAApPTa CPEAHErO OOIIEeTo
obpazopanus (manee ®I'OC COO), yTBepKACHHOTO MPUKAa30M MHHHCTEpCTBA 0OOpa30BaHUs U
Hayku PO ot 17 mas 2012 roga Ne 413 ¢ uaMeHeHUAMH U JOTIOJIHEHUAMH 0T 29 nekabps 2014 r.,
31 nexkabps 2015 r., 29 urons 2017 r., 12.08.2022 r. IIpuka3z Ne732; 18.05.2022 Ne 342 (u3m.
03.07.2024, 27.03.2025.

-  @degepa’dbHOrO0  TOCYAApCTBEHHOTO  00pa30BaTENbHOIO  CTAaHAApTa  CpPeIHEro
npodeccuonanbHoro obpazoanus (manee ®I'OC CIIO) mo mpodeccun 08.01.27 Mactep
obmectpoutenbHbX pador, Ilpukaz Munnpocsemienuss Poccum ot 18.05.2022 N 340
(3apeructpupoBano B Muntocte Poccun 10.06.2022 N 68841), (¢ u3m. Ilpuka3z Ned64 ot
03.07.2024 1.)

- OenepanpHOl 00pa30BATEILHON MPOrPAMMBI CPEIHETO 00IIero oopa3oBaHus (najee —
®OII COO), yrBepxaennoii [Ipukazom munmncrepcta npocserierust PO ot 18.05.2023 r. Ne 370;

- GenepanbHO pabouel mporpammsl o yueono gucuurminae O/ 10 Xumus;

- PaGoueit nporpammel Bocniutanus ' BIIOY MO UTTpuC;

- Y4eOHOro 1uiaHa 1o CreraibHOCTH;

- ¢ yuetom IIpumepHoii mporpammsl 001eoOpazoBaTensHoi yueOnoi auctumiuasl O/1.10
Xumus ais npogeccuoHaabHbIX 00pa3oBaTenbHbIX opranuzauuil (PexomennoBannoit ®I'bOY
JAIIO  WuctutyT pa3Butus  npodeccuoHanbHOro obpazoanus»y (PI'BOY  «UPIIO»),
yTBEpKACHHON Ha 3acefaHnu CoBeTa MO OLIEHKE COJIep)KaHUs M KayecTBa MPUMEPHBIX pabodmx
nporpamm o011eo0pa3zoBaTenbHOr0 U coruagbHo-rymMmanuTapHoro 1uknoB CIIO, IIporokon Ne 14
ot 30 Hos1Ops 2022 1.).

Asnsiercs wactero OITOIT mo podeccuu 08.01.27 Mactep 001IeCTpOUTETBHBIX PA0OT

Pa3paboTtumk:
MBanoBa ["anuna HukonaeBHa, mpemnogaBaTelb XMMUAH BBICIICH KBATH(UKAIIMOHHON KaTETOpUH

Paccmotpena u ogoOpena Ha 3aceganuu JIIK
[TpoTtokon Ne 9

oT «26» mas 2025 .
[Ipencenarens ALK




COJEPKAHUE

IMACIHOPT ITIPOT PAMMBI YUEBHOM JJUCHUTIJIAHBI
CTPYKTYPA U COJEP)KAHUE YUEBHOH JUCIATLIAHBI

YCJIOBUSI PEAJIM3ALIMM TPOTPAMMBI
YYEBHOMN M CLHMIIIAHBI

KOHTPOJIb M OIEHKA PE3YJbTATOB
OCBOEHUAYYEBHOW JUCHUILIAHBI



1. MMACIIOPT IPOT'PAMMBbI YYEFHOM U CIHUILIVNHbBI

1.1. MecTto aMCUMIUIMHBI B  CTPYKTYpe OCHOBHOW  mpodeccHoHATbHOI
o0pa3oBaTeIbHON NPOrPaMMBbI

OobmeobpaszoBatenbHas aucuumiuHa OJ1.10 Xumus uzyuyaercss Ha 0a30BOM ypOBHE B
o0mieo0pa3oBaTeILHOM ITUKIIE YIEOHOTO IIaHa OCHOBHOM MPOoQeCCHOHAIBHON 00pa30BaTeIbHON
IPOrpaMMbl MOATOTOBKH KBaTH(UIMPOBaHHBIX pabounx, ciyxkaumx (OITOIT IITKPC) Ha Ga3e
OCHOBHOT0 00111eT0 00pa3zoBanus no npodeccun 08.01.27 Mactep ob1iecTpouTeIbHBIX padoT.

Tpynoemxocts qucuuruinael OJ[.10 Xumust Ha 6a30BOM ypOBHE COCTaBisieT 78 4acoB, U3
KOTOPBIX 74 waca — 6a30BbIM MOIyNb (6 pa3nenoB) U 4 yaca — mpUKIaAHONW Moaynb (1 paszmen),
BKJIIOUYAIOIIMI IPAKTUKO-OPUEHTUPOBAHHOE CONEPKAHUE CIIELUAIIBHOCTH.

[Tpuxnagnoit Moxynp BKIO4YaeT ofuH pasgen. Pasmen 7 «Xumus B ObITY H
IIPOU3BOJICTBEHHON JEATEIBHOCTH YEJIOBEKA» pealn3yeTcss Ha MaTepualie KEHCOB, CBA3aHHBIX C
9KOJIOTHYECKOM O€30MacHOCTbI0O U OLIGHKOW MOCHEACTBHM OBITOBOM W IMPOU3BOJCTBEHHOM
nesitenbHOCTH U1 ipodeccuu 08.01.27 MacTep 001eCTpOUTENBHBIX paboT.

1.2. ean u niianupyeMble pe3yJabTATbl 0CBOCHHUS TUCIUINIMHBI
1.2.1. Ileau u 3aga4M JUCHHUILTHHBI

@opMHUPOBAHUE Y CTYAEHTOB MPEICTABIEHUS O XUMHYECKON COCTABIISIOIIECH
€CTECTBEHHO- HAyYHON KAPTUHBI MUPA KaK OCHOBBI IPUHATHS PEICHUIN B )KU3HEHHBIX U
MPOU3BOACTBEHHBIX CUTYALUSAX, OTBETCTBEHHOIO MIOBEAEHUS B IPUPOHOU CpeJIe.
3axaum JMCUUILIHHBI:

1) cdopmupoBaTh HOHUMAHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX MPOIIECCOB U
SIBJICHUN B OKpY’KAKIIEW cpeae, LEeJIOCTHOM HAayyHOM KapTUHBI MHpA, B3aUMOCBS3M M
B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHS COCTaBJIATH (OPMYJIbI HEOPTaHHUSCKMX U OPraHWMYECKUX BEIIECTB,
YpaBHCHUS XUMHUYECKHX pEaKIHi, OOBSICHATh HMX CMBICI, HHTEPIPETUPOBATH PE3YyIbTATHI
XUMHUYECKUXIKCIIEPUMEHTOB,

3)  cdopmMupOBaTH HABBIKU MPOBEACHUS MPOCTEHITNX XUMHYCCKUX IKCIICPUMEHTATBHBIX
UCCJIETOBAHMM ¢ COOIIO/IEHNEM MTPaBUII 0€3011aCHOT0 OOpaIeHHs C BEIIeCTBAMU U Ta00PaTOPHBIM
000py/I0BaHHEM;

4)  pa3BUTh YMCHHS HCIIOIH30BATh HHPOPMAIIUIO XMMUYECKOTO XapaKTepa U3 pa3InIHbIX
HMCTOYHUKOB;

5) chopmupoBaTh yMEHHS TPOTHO3UPOBATH IOCIEACTBUS CBOCH JCSATEIBHOCTH H
XUMUYECKHUX MPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX MPOIIECCOB;

6) chopMUpOBaTh TOHMMAHUE 3HAYMMOCTH JOCTH)KCHUH XUMUYECKOM HAyKH U
TEXHOJIOTH JIJIs1 pa3BUTHSI COLIMATILHOM M MPOU3BOJICTBEHHOM cep.



1.2.2. Tlnanupyembie pe3yJibTaThl 0CBOEHHs 00111e00pa30BaTeIbHONH TUCHUIIUHBI B c00TBeTcTBHM ¢ PI'OC CIIO u Ha ocHoOBe

®roc Coo
Kox u - Ilnanupyemble pe3yJibTaThl OCBOCHUS M CHUIIIMHBI
HaHMEHOBaHHE
dopmupyembix Oo6ume? JIMCuUILIHHAPHBIE?
KOMIIeTeH M i

OK 01. Berbupats
CHOCOOBI pelIeHus
3a1a4
po¢heCCHOHATHHO
H IeITeIbHOCTH
MIPUMEHUTEIBHO K
Pa3IHYHBIM
KOHTEKCTaM

B yacTH TPYI0BOIr0 BOCIIUTAHMA:

- TOTOBHOCTh K TpPYyIy, OCO3HAaHHE IEHHOCTH MAacCTEpCTBa,
Tpynoaro0ue;

- TOTOBHOCTH K aKTHBHOM JEATEILHOCTH TEXHOJIOTHIECKOH H
COI[MATIPHOM HAIPABJIEHHOCTH, CIIOCOOHOCTh HMHHIIMHPOBATH,

[UIAHUPOBaTb W CAMOCTOSTENIbHO  BBINONHATH  Takyko
e TeNbHOCTD;
- HHTEpeC K pasuu4yHbIM cdepaM npodeccHOHaNbHOM
esTeNbHOCTH,
OgJiagenne YHUBepPCAJIbHBIMI y4eOHBIMHA

M03HABATEJIbLHBIMH AeCTBUSIMH:

a) 0a30BbIe JIOTHYECKHE IeliCTBUA:

- CaMOCTOSTEIbHO (OPMYNMPOBATH M  AKTYAJTHU3UPOBATH
pobIeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

- YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK HJIH OCHOBAHUS IS
CpaBHEHUS, KiacCU(UKAIIMK U 0000IICHHS,

- ONpEeIeNATh LEIH ICSITEIbHOCTH, 3aJaBaTh MapaMETPhl U
KPUTEPUH UX JOCTIKCHUS;

- BBISIBIIAITh  3aKOHOMEPHOCTH W TMPOTHUBOPEUYUS B
[paccMaTpUBaEMbIX SBICHUSX;

-  BHOCHTb KOPPEKTHUBBI B JI€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHE  PE3yNbTAaTOB  IEJIIM, OICHHWBAaTh  PHUCKU
[MOCJIEJICTBUI 1€ATENbHOCTH;

- pa3BHBATh KPEAaTUBHOE MBIIIJICHHE TPH  PEUIICHUN

PKH3HEHHBIX MPOOJIeM

0) 0a30BbIE MCCIIEN0BATEIbLCKHE TeHCTBHS:

BJIaJeTh HaBbIKAMU y4eOHO-HCCIEI0BATEIbCKOW U IPOSKTHOM
MeSITeIbHOCTH, HABBIKAMH Pa3peIICHUS TPOOIIeM;

- BBISIBJIATH MIPUYHUHHO-CJICCTBEHHBIC CBSI3H u

AKTYaJIM3UPOBATH 3a/lady, BBIABUI'daTb T'UNOTE3Y €€ PCIICHU,

- BJIQJIETh CUCTEMOW XUMHUYECKUX 3HAHUMN, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE TTOHSTHS
(XUMHYECKUil 3JIEMEHT, aTOM, DJIEKTPOHHAsI 000JI0UKa aTOMa, S-, p-, d-3JIeKTPOHHBIE OpOUTAIIH
aTOMOB, HOH, MOJEKYJia, BAJEHTHOCTb, D3JIEKTPOOTPHUIATENHLHOCTh, CTENEHb OKUCIICHUS,
XUMHYECKast CBA3b, MOJb, MOJIpHAs Macca, MOJSPHBIH 00bEeM, YIIEPONHBIA CKEIeT,
(hyHKIMOHATBHAS TPYIINA, PaUKal, U30MEPHS, U30MEPbI, TOMOJIOTHYCCKUI PsII,TOMOJIOTH,
YTICBOAOPOABI, KHCIOPOA- W a30TCOMACpIKAIINEe COCAWHEHUs, OMOIOTHYECKH AaKTHBHBIC
BemiecTBa (YIJCBOABI, KHPBL, OCIIKH), MOHOMEp, IOJIMMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIUHEHMS, KPUCTAUTMYECKass pelIeTka, TUIBI  XHMHUYECKHX
peaximii (OKACIUTENEHO-BOCCTAHOBUTEIFHBIC, SK30-1 SHAOTCPMHIUECCKIE, PEAKI[H HOHHOTO
obMeHa), pPacTBOpP, OJIEKTPOJIUTHI, HEIICKTPOIUTHI, DIEKTPOIUTHUECKAs TUCCOLMAIIUS,
OKHCIIUTENh, BOCCTAHOBUTENb, CKOPOCTh XMMHYECKON pEeaKInh, XUMHYECKOS PAaBHOBECHE),
TEOPHH U 3aKOHBI (TEOpHs] XUMHUYECKOTO CTpOeHus oprannyeckux Bemects A.M. ByTieposa,
TeopHUs IEKTPOIUTHUECKOHN Aucconuanuu, nepuonndeckuil 3akon .M. MenneneeBa, 3akoH
COXpPaHCHHS MAacCChl), 3aKOHOMEPHOCTH, CHUMBOJMYCCKUN SI3BIK XHMHUH, (AKTOJIOTHYCCKUC
CBEJICHHSI O CBOMCTBaX, COCTaBe, MOJYYEHHH M OE3011aCHOM HCIOJIB30BaHWU Ba)KHEHIIMX
HEOPTaHUYECKUX M OPTaHMYCCKUX BEHICCTB B OBITY M IPAKTUYCCKONW JEATCIIEHOCTH YETIOBEKA;
- YMETH BBISABJIATH XapaKTEPHbIE TPU3HAKU U B3aMMOCBS3b N3YUCHHBIX TIOHATUH, TPUMEHATh
COOTBETCTBYIOIIUEC ITOHATHS TIPU OMHCAHWU CTPOCHHUS W CBONCTB HEOPTaHHUYECKUX U
OpraHNYECKHUX BEIIECTB M UX MPEBPAICHUH; BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
TTOHATHSMH U TIPEICTABICHISIMA JPYTUX €CTECTBEHHOHAYYHBIX MIPEIMETOB;

- YMETh HCIOJB30BaTh HAUMCHOBAHHUS XWMHYECKUX COCIMHEHUH MEXTyHApOIHOTO COM03a
TEOPETUYECKOW M TPHUKIAJIHON XMMHHM M TPHUBHAJIbHbIC Ha3BaHWs BAXKHEUIIMX BEIIECTB
(3TMIIEH, aneTHIIeH, MMIepuH, heHoI, GopMaTbICTHI, YKCYCHAST KUCIIOTA, TIUIIHH, YTapHBIi
ras, yIJICKHCIBIA Ta3, aMMHakK, raiieHas HU3BEeCTb, HETAllleHas WU3BECTh, MUThEBAsl COla M
JIPYTHX), COCTAaBJIATH (DOPMYIBI HEOPTaHMYECKUX W OPTaHUYECKUX BEIIECTB, YPABHEHUS
XUMHYCCKUX PEAKIUH, OOBSCHATh WX CMBICHT, MOITBEPXKAATh XapaKTepPHbIC XUMHUYCCKUE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH SKCIEPUMEHTaAMH H 3alHCAMH ypaBHEHHH
XUMUYECKUX PEaAKIIMIi;

- YMeTh yCTaHaBIUBATh MPUHAJIEKHOCTh W3YYEHHBIX HEOPTaHUYECKUX U OPTaHMUYECKUX
BEILIECTB K OMpPENEICHHBIM KJIaccaM M I'pyNIaM COESAUHEHMH, XapaKTepu30BaTh UX COCTAB U
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HAaXOAUTh  apryMEHThl AN JOKa3aTeIbCTBa  CBOHUX
YTBEPKACHUH, 3a1aBaTh IIAPAMETPBHI U KPUTEPHUH PEIICHHUS;

- aHIM3MPOBATh IOJIyUYEHHBIE B XOJE pEIIEHHs 3aJauu
pe3ynbTaThl, KPUTHYECKH OLEHMBAaTh HX JOCTOBEPHOCTH,
[IPOTHO3MPOBATH N3MCHEHNE B HOBBIX yCIIOBHSIX;

BaXHCUIIIME CBOICTBA; OMPEHCNIATh BUIBl XMUMHUYECCKAX CBsi3el (KOBaJCHTHAs, HOHHAS,
METaJUINYECKas, BOJIOPOTHAS), THIIBI KPUCTAIUIMYECKUX ~ PELIETOK  BELIECTB;
KIAaCCU(DUITUPOBATh XUMUYCCKUC PEAKIUH;

- chopMHpOBaTh MPEACTABICHUSA: O XMMHUYCCKOH COCTABIAIOIICH €CTECTBEHHOHAYYHOMN
KapTHHBI MHPA, POJIA XUMUH B TO3HAHUU SBICHUH MPHUPOJHI, B POPMUPOBAHIH MBIILICHHUS U

-  yMeThb TIIEPEHOCUTh 3HaHMA B I[IO3HABATEJIbHYI0 U | KYJBTYPbl JIMYHOCTH, €€ (YHKIHOHAJIbHOW TIPaMOTHOCTH, HEOOXOOUMOW Uil pelleHUs
MPaKTUYECKYIO 00JIaCTH XU3HEEATeIbHOCTH; MIPAKTUYECKUX 3aJa4 U DKOJOIMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 30POBBIO H
- YMETb MHTETPUPOBATH 3HAHMS M3 PA3HBIX MPEAMETHBIX IIPUPOJHOHU cpene;
oOnacTei; - yMeThb NPOBOIWTH pacdeThl II0 XMUMHYECKHUM (opMyaaM M YpaBHEHHSAM XUMHYECKUX
- BBIIBHUIaTh HOBBIC WJIEH, IIpe/yIaraTb OpUTrHHAIbHbIC peakuuii ¢ uCHoJb30BaHMEM (U3MYECKUX BEIMYMH, XapaKTEPHU3YIOIIMX BELIECTBA C
TIOAXOJIbI U PELICHHUS; KOJIMYECTBEHHOH CTOPOHBI: Macchl, 00beMa (HOpPMaJbHBIE YCIOBHS) Ia30B, KOJIMYECTBA
- CIIOCOOHOCTb MX MHCIIONb30BaHMA B II03HABAaTENbHOI U | BEIIECTBA; MCIOJb30BATh CUCTEMHBIC XMMHUYCCKHE 3HAHUS IS NPUHATHS PEIICHUI B
COIIMAJIbHOM TIPaKTHKE KOHKPETHBIX )KU3HEHHBIX CUTYAIMSIX, CBI3aHHBIX C BEUICCTBAMHU U X IPUMEHEHHUEM.
OK 02. B 00.1acTH IGHHOCTH HAYYHOI 0 TO3HAHMS - yMeTh IUIAHUPOBaTb U  BBINOJHATE XUMHUYCCKHHM OKCIEPHUMEHT (MpeBpalleHus
Hcnonb3oBath - c(OpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIICTOOPIraHMYECKIX BELISCTB NPU HArpeBaHUM, MONYYCHHE JTHICHA M H3YYCHHE €ro CBOWCTB,
COBpEMEHHBIC COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAyKd M OOILIECTBEHHOWKAuECTBEHHBIC PEAKIIMH Ha aIbJETH/IBI, KPaXMall, YKCYCHYIO KHCIIOTY; AeHATypanus OENKOB MpH
CpelcTBa MOUCKA, [IPAKTHKH, OCHOBAaHHOTO Ha JIAAJIOTe KyJbTyp,HarpEBaHUH, LBETHBIC PEaKIUH OCNIKOB; NMPOBOAUTH PEAKLHHM HOHHOTO OOMEHA, OIpPEHEIITH)
aHalyu3a u CII0COOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa BCpe/y BOJHBIX PaCTBOPOB, KAYECTBEHHBIE PEaKkIM Ha Cyibdar-, KapOOHAT- M XJIOPHI-aHHOHBI,
UHTEpPIPETalud  [[OJIMKYJIBTYPHOM MHUPE; Ha KaTHOH aMMOHHMS; pellaTh OSKCIIepHMEHTaJbHBIE 3ajadd 10 TemMaM "Metautsl" U
nHpOpMaNnH 1 - COBEPIICHCTBOBAHME SI3BIKOBOM M UYHMTATEIbCKOW KyIbTyphl'Hemeramnsl") B COOTBETCTBHM C NpaBWJIaMH TEXHUKH OE30IacHOCTH MpU OOpaIlIeHUH C
WH()OPMAIIMOHHBIE |[KAK CPEACTBA B3aWMOICHCTBUS MEXKIY JIOAbMH M TIO3HAHUSBEIIECTBAMH W JIaDOpaTOPHBIM O0OPYAOBaHUEM; IPEICTABIATh PE3YJIbTaThl XUMHUYECKOTO
TEXHOJIOTHH VISl [MHpa; DKCIIEPHMEHTa B (pOpMe 3allMCH YPAaBHEHHH COOTBETCTBYIOIIMX PEakUUid W (GOpMyITHPOBATH
BBINOJIHEHHUS - OCO3HaHWE LEHHOCTH HAay4YHOH JESATENbHOCTH, FOTOBHOCTHBBIBOJBI HA OCHOBE 3TUX PE3yJIbTATOB;
3a1ad OCYIIIECTBIIATH IPOSKTHYIO U UCCIIEI0BATEIBCKYIOACSATEIBHOCTE- YMETh aHAJM3MPOBAaTh XUMHUECKYI0 HH(OPMAIHIO, MONyYaeMyl0 M3 Pa3HBIX MCTOYHHUKOB
poQeCCHOHANBHO |MHANBUAYAJIBHO U B TPYIIIIE; (cpenctB MaccoBoil HH(pOpManny, ceTh IHTEpHET U apyrue);

H JIeITEeIbHOCTH

OBgJiajgenne YHUBePCAIbHBIMI y4eOHbIMHU
MO3HABATEIBLHBIMH 1€l CTBUSIMH:

B) padota ¢ nungopmaumeii:

- BIQJETh HABbIKAMHU  TOJydYeHUs uUHOpMALMH W3
MCTOYHHKOB Pa3HBIX THIIOB, CAMOCTOSTENBHO OCYIIECTBIISTH)
[MOWCK, AaHajdW3, CUCTEMATH3alUI0 W  WHTEPIPETALUIO

MH(pOpMANH Pa3IMIHbIX BUJOB U ()OPM TPEICTABICHHS;

- co3laBaThb TEKCTbl B pa3IMYHBIX (opMmarax ¢ Yy4YeToM
HasHa4YeHUs] WHGOPMAIMK M LEJIEBOH ayAWTOPHH, BBIOHMpPas
ONTHUMAaIBbHYIO (POPMY TPENICTABICHHUS U BU3yaIU3alliu;

- OLICHWBAaTh JIOCTOBEPHOCTH, JIETHTUMHOCTh HH(OPMALNH, €€
COOTBETCTBUE IPABOBBIM U MOPAIBbHO-ITHYECKUM

HOpMaM;

- BJaJeTb OCHOBHBIMH METOJAMH HAyYHOTO ITO3HAHUS BEIIECTB M XMMUYECKUX SBIICHHH
(HaOrOICHUE, H3MEPCHUE, SKCIICPUMEHT, MOCIHPOBAHUC);

[YMETb MMPOBOAUTE PACUETHI IO XUMHUECKUM (OpPMyJiaM U YPaBHEHUSAM XUMHUYECKUX PEAKIHHN C
MCIIOJh30BaHUEM (PH3MUYCCKUX BEIIMYHH, XapaKTECPU3YIONIMX BEIIECCTBA C KOJIHMYCCTBEHHOU
CTOPOHBI: MacChl, 00beMa (HOpMaIbHBIEC YCIIOBHSA) T'a30B, KOJIMIECTBA BEIIECTBA; HCIIOIB30BATH
CHCTEMHBIE XHMHWUYECKUE 3HaHWS JJIs1 TPUHATHS PEIIEHUH B KOHKPETHBIX JKW3HEHHBIX
CUTYAIVSIX, CBSI3aHHBIX C BEIIECTBAMU U WX IPUMEHCHUEM

- HCII0JIb30BaTh Cpe€acrTBa I/IH(i)OpMaLII/IOHHBIX i




KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B DPEIICHHH KOTHUTHBHBIX,
KOMMYHHMKATUBHBIX U OPTaHU3aLMOHHBIX 3a/1a4 C COONMIOACHHEM
TpeOOBaHWI PPrOHOMHUKH, TEXHHKH O€30MacHOCTH, TMIHEHBI,
pecypcocOepexeHns, NPaBOBBIX M OITHYECKHX HOPM, HOPM
WH(POPMALIMOHHOM 0e3011acHOCTH;

BJIaJIeTh HABBIKAMH DACIIO3HABAaHWS M 3aIIUTHl MH(OpManuy,
MH(pOpMaMOHHON 0e301aCHOCTH JINUHOCTH;

OK 04.

OS¢ dexTuBHO
B3aMMO/ICHCTBOBATH
U paboTath B
KOJUICKTHBE H
KOMaH/Ie

OsBilaieHne  YHUBEPCAJbHBIMH  KOMMYHHKATHBHBIMH
JelicTBUSIMH:

0) coBMeCTHAasI 1eATEeJILHOCTD !

- MOHMMATh M WCIIOJIb30BaTh IPEHUMYIIECTBA KOMAHTHOH H
WHIWBUYTEHOW paOOTHI;

- MIPUHUMATD Lenu COBMECTHOM JIeITEeIIbHOCTH,
OpraHu30BbIBATb W  KOOPAMHUPOBATH JEHCTBUS 1O €€
ITOCTHKEHUIO: COCTaBJATh IUIAH JEHCTBUM, pacrpenensTh
[POTH C yYEeTOM MHEHHH YYaCTHHKOB OOCYXIAaTh pPe3yNIbTaThl
COBMECTHOH pabOThI;

- KOOPIUHHUPOBATH U BHIIIONHATH pA0OTY B YCIIOBHAX PEANBHOTO,
BUPTYaJIbHOIO M KOMOMHHUPOBAHHOT'O B3aMOJICHCTBHS;

- OCYIIECTBJIATH MO3UTHBHOE CTPATETHMYECKOe IOBEICHHE B
[Pa3IMYHBIX CUTYAIUsX, IPOSIBIISATH TBOPUYECTBO U BOOOPaXKEHUE,
6I)ITB UHUIINUATUBHBIM

OBaaaenne YHHMBepPCAJIbHbIMH PeryJIsiTHBHBIMHA
e CTBUSIMHU:

r) NPUHSATHE ce0sl U IPYTUX JIO/Ieii:

- NpUHUMATh MOTHBBI M apryMEHTBhl JPYrHX JIIOJed Tmpu
aHAITN3e Pe3yIbTaTOB ACATEIFHOCTH,

- MpU3HaBaTh CBOE MpaBO M MNPaBO JAPYyTruxX JoJeH Hal
OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH MTOHMMATh MHP C IO3UIMH APYTOro

yeoBeKa;

-yMETh IJIaHUPOBATH U BBITIOJIHATH XUMHYECKUH SKCTIEPUMEHT (IIPEBPAILCHHST OPTaHUUECKUX
BEIIECTB IPU HArpeBaHUM, MOJy4YeHHE STUICHA U H3yYeHHE ero CBOICTB, KaUECTBEHHBIE
peaKkiiy Ha AIbACTHIbI, KpaXMall, YKCYCHYIO KHCIIOTY; JeHATypalus OCJIKOB MpH
HarpeBaHWM, IBETHBIC pPEAKIMM OENKOB; IMPOBOAWTH pPEAKIMH HOHHOTO OOMEHa,
OIIPEIENATh Cpely BOJIHBIX PACTBOPOB, KAYECTBEHHBIC peakuuu Ha cyibdar-, kKapOoHaT- U
XJIOPUA-aHUOHBI, HA KAaTHOH aMMOHUS; pellaTh SKCIEpUMEHTANbHbIE 33Ja4d 10 TeMaM
"Meramutel" u "Hemeraiibl'") B COOTBETCTBUM C NpaBHJIaMH TEXHUKH OE€30MACHOCTH IpU
o0paleHHu ¢ BellecTBaMH ¥ JIAOOPaTOPHBIM OOOPYAOBAaHHMEM; IPEACTABIATh PE3yIbTaThl
XMMHYECKOTO 3KCHEpHMEHTa B ()OpME 3alMCH YPaBHEHHH COOTBETCTBYIOIIMX PEAKIUH U
(hopMyTHpPOBATH BHIBOIBI HA OCHOBE 3THX PE3YIbTATOB




OK 07. B 00/1acTH 3K010THY€CKOr0 BOCHUTAHMS: - chopMHpOBAaTh NPEACTABICHUS: O XHMHYECKOH COCTaBISIOMIEH eCTeCTBEHHOHAYYHOH

CopneiicTBOBaTh - ¢(hOpMHUPOBAHHOCTD IKOJOTHUECKON KyIbTYPHI, IOHUMaHUE | KapTHHBI MEPA, POJIA XUMUH B TTO3HAHUH SIBIICHUH TIPUPOABI, B YOPMUPOBAHUN MBITIIICHHS 1

COXpaHEHUIO BIUSHUSL  COIHAIbHO-OKOHOMHUYECKHX  MPOIECCOB  HA | KYJBTYPHI JIMYHOCTH, €¢ (YHKIMOHAILHOW T'PAMOTHOCTH, HEOOXOAMMOW Ui PEUICHHUS

OKpYJKarouiei COCTOSIHME TIPHPOTHOW M COLMAIBHOW CpEeAbl, OCO3HAHHWE | MPAKTHYECKUX 33/1a4 M IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3IOPOBBIO H

Cpenpl, rJ100aJIbHOTO Xapakrtepa 9KOJIOTMYCCKUX npobGiem; | IPUPOIHOM Cpene;

pecypcoc6epe)er IUIAHUPOBAHUE U OCYIIECTBICHUE Z[eﬁCTBPIﬁ B Opr)KaIOH.[Cﬁ - YMETb CO6J'[IOZ[aTI) ImpaBujia 5KOJOTHYCCKU ueﬂecooGpa3Horo HOBC,HVCHI/IH B 6I)IT¥ u prHOBOﬁ

HIIO, [IPHMEHST cpele HAa OCHOBE 3HAHHS LENCH YCTOWYMBOrO paspurhs | ACATCIBHOCTH B LIEIAX COXPAHCHHSA CBOCTO 310POBbA M OKPYKAIOLIEH IPUPOIHON CPENbL;

SHAHUS 06 YeJIOBEUECTRA; YHHUTBIBATE ONACHOCTH BO3/ICHCTBUS HA JKMBBIE OPTraHU3MBI ONPE/IEICHHBIX BEUIECTB, IOHNMAs
o o CMBICII ITIOKAa3aTes MPEeASAbHON JOIYCTUMON KOHLIEHTPaluKl

H3MEHEHUU aKTUBHOE  HENpHUATHE JEHCTBUN, IPUHOCAIIUX  BpeEx

KJIMMarTa, OKpYyXarolieit cpeze;

TIPUHIUTIBI - YMEHHE IPOTHO3UPOBATh HEOIATONPHATHBIE SKOIOTUIECKHE

OepexXIIMBOTO MOCJIEACTBUS MPEANPUHUMAEMBIX JEUCTBUM, MpeaoTBpaIlaTh

MPOU3BOJICTBA, UX;

3pPEeKTHBHO - pacllUpeHHE OIbITa JESITENBHOCTH  JKOJIOIMYECKOM

JIeIiCTBOBATH B HalpaBJIEHHOCTH,

Ype3BbIYAiHbIX OBJIa/ICHUE HABBIKAMH y4e0HO-HCCIIeOBATEBCKON, POSKTHON

CUTYyaIUIX H CoMaJIbHON ACATCIbHOCTU,

[pakTrueckas peaan3aiyst LU U 3a]a4 BOCIUTAHUS Ha
YUYEOHBIX 3aHATHAX OCYIIECTBIIETCS B paMKax
CJIC/TyIOIINX HAIpaBJICHNH BOCIIUTATEILHON PabOTHI
00pa30BaTENBHOTO YUPEKICHHS

Monyns | I'paxxnanckoe

Monyis 2 [TatproTudeckoe

Monyne 3 JIyXOBHO-HPaBCTBEHHOE
Moy 4 DcTeTuueckoe

Monyns 5 ®usndeckoe

Monyns 6 [IpodeccuonanbHO-TpyAOBOE
Monayib 7 DKOJIOrHYECKOe

Mosyib 8 IleHHOCTH Hay4YHOTO IO3HAHMS

! VkaspIBaroTCS IMYHOCTHBIE M MeTanpeAMeTHbIE pe3ybTathl u3 ®TOC COO (B nocieaneit penaxuuu ot 12.08.2022) B otrnaronsHoii Gopme, popmupyemble 0611e06pa3zoBaTebHOM
JUCUUIUTMHON
2 JlucuunnuHapHbie (IPeAMETHBIE) Pe3yIbTaThl yKa3blBAIOTCA B COOTBETCTBUM ¢ MX TiepeureM Bo ®I'OC COO (B nocnenneit peaakuuu ot 12.08.2022)



2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJILHON JUCIUILIAHBI
O.10 XUMMUA

2.1 O0beM JMCHUILTHHBI M BUJbI Y4eOHO# padoThI

Bua yuyeOHo# padoThI O0beM B yacax

O01bem 00pa3oBaTeIbHOM MPOrpaMMbl THCIUTNITHHBI 80
OcHoOBHOe co/Iep;KaHue 78
BT. 4..

TEOpPETUYECKOe 00yUCHUE 48
MIPAKTHYCCKHUE 3aHATH 9
71a00paTOPHBIC 3aHATHS 21
IMpodeccuonaLHO-OPUEHTHPOBAHHOE COJIeP:KaAHNE 6
(comep:kaHUe MPUKJIATHOTO MOTYJIS)

BT. 4..

TeopeTndeckoe o0ydeHne 4
IIPAKTUYECKUE 3aHATU 2
uri 2

IIpome:xkyTouHasi aTTecTanus B popme
nugdepeHIIPOBAHHOIO 32a4éTa BO 2 ceMecTpe




2.2. TemaTnveckuii iiaH u coaep:xxkanmne ydeonon nucuunmanasl O/1.10 Xumus

®opMupyembie
HaunmenoBa Conep:xkanue yueOHOro MaTepuaJia, JJadopaTopHble U NPaAKTHYeCKUe pa0oThl, CAMOCTOsITeJIbLHASL padoTa Oo0bem OK, IIK,
HHe ol0yuyarommxcs 4acoB peanusyemsble
pa3aesioB u MOAYJIM padoyei
TeM MPOrPaMMbI
BOCIIMTAHUS
11 cemectp 78
OBIIAA 1 HEOPTAHUYECKAS XUMUS 46
Pa3gen 1. OcHOBBI cTPOEHUS BellecTBa 12
Tema 1.1. Copaep:xanue yueOHOIro MaTepuasa 12
Teopernuec 1-2 Bsenenne. [loBTOpeHne MIKOJLHOTO KYpca XHMHHT
KHEOCHOBBI IHayuHble MeTO/IbI TO3HAHUS BEIIECTB U XUMUYECKUX ABJICHUM. PoJlb 3KCIIEpUMEHTa U TEOPUU B XUMHUU. 2 OK 01.
XUMUH. MonenarpoBaHuE XUMUYECKUX IIPOLIECCOB Moxya1
3-4 epuoanuecknii 3axon JI.A. MenaesieeBa.
Xumudeckuil ameMeHT. AToMm. Smpo artoma, WM30TONBI. DIEKTPOHHAs 000J0YKa. DHEPreTHUECKHE
YPOBHH, MOAYPOBHH. ATOMHBIC opbuTamu, S-, p-, O- amemeHTB. OCOOCHHOCTH pAacHpeAc/iCHUs
ANIEKTPOHOB [0 OPOUTAISM B aTOMAax 3JIEMEHTOB IEPBBIX YETHIPEX MEPUOIOB. DICKTPOHHAS
KOH(Urypanus aToMOB. 1
Ilepuonuueckuii 3akoH u Ilepuoguueckast cucremMa xuMmudeckux uiemeHToB J[.J. MenneneeBa. Cs3b
nepuoauueckoro 3akoHa u llepuonnyeckoil cucrembl xumuueckux snemeHtoB .M. MenneneeBa c
COBPEMEHHOI TeopHel CTPOEHHs aTOMOB
JlabopaTopnas pa6ora Nel «MoneaunpoBanue nocrpoenusi Ilepuoanueckoii cucremMnbl (Ta0IMIbI) 1
3JIEMEHTOB»
5-6 Crtpoenue atoma u nepuoanyeckuii 3axou JI.1. MennesieeBa.
Crpoenue siapa aTroMa. DIEKTPOHHOE cTpoeHue aroma. V3oTonsl. PagmoakTHBHEBIN pacnan U soepHBIe OK 01. OK 02.
peakuuy. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMUYECKHX DJIEMEHTOB M 00pa3yeMbIX UMM MPOCTBIX Moayasl
W CIIOXHBIX BEIIECTB IO TPyIIaM H MepruoaM. 3HaYeHHE MEePHOTNIECKOT0 3aKOHA B Pa3BUTHH HAyKH.
Otkpertre J.1. Menneneerbim [leproanyeckoro 3akona. [lepuoauueckuii 3akoH B popmysmuposke [1.1. 2
MengeneeBa. [lepuoandeckas Tabnua XMMHUYECKHX 3JIEMEHTOB — rpaduueckoe 0ToOpakeHne
MEePUOANYECKOro 3aKkoHa. CTPpyKTypa MepuoJuyecKoi TaOIHIbl: IIEpHOJIbl (Masble ¥ OONBIINE), TPYIIIBI
(rmaBHas ¥ MOOOYHAS).
7-8 KoBanenTHas xumMnueckas cBsisb. MoHHasi XMMH4YecKasi CBSI3b 2

DJIeKTpOOTpUIATENHHOCTE. KOBanleHTHBIE MONspHAas W HEMOJspHas CBA3H. KpaTHOCTh KOBaJICHTHOM
CBA3U. MoeKyJIsipHbIe U aTOMHBIE KpUCTaiInyeckue pemeTky. CBoiicTBa BELECTB ¢ MOJIEKYISIPHBIMU U
ATOMHBIMU KPUCTAUIMYECKUMH perreTkamu. Kiaccmdukays MOHOB: IO COCTaBy, 3HAaKy 3apsna,
HaJIMYUIO TUAPATHOIN o0onouku. MoHHBIE KpHcTaummyeckne pemeTky. CBOHCTBA BEIIECTB C HOHHBIM

THUIIOM KPHCTAJUIMIECKOH PELIETKH.

10




9-10

Merajsinyeckas ¢Bsi3b. ArperaTHbie COCTOSIHUS BEIIIeCTB M BOJAOPOIHAS CBA3b.

Mertammmdeckast KpUCTAJUIMYECKAs PELIETKa U METAJUINYECKAs XUMHUYECKasi CBA3b. DU3MUECKHE CBONCTBA
MeTa/uIoB. TBeproe, kuakoe U razoo0Opa3sHoe cocTosHus BemiecTB. Ilepexon BemiecTBa U3 OJHOTO
arperaTHoOro COCTOsIHUA B Apyroe. BogopoaHas cBsi3b. THUIIBI KpUCTAIIIMYECKUX PEIIETOK.

JlaGopaTtopHasa pabGora Ne2 MogennpoBaHue pasjJMYHbIX THIOB KPHCTALIHYECKHX PEMIETOK H
onucaHue UX CBOMCTB.

11-12

JucnepcHble cUCTEMBI.

[onstne o mucmepcHo# cucreme. JucmepcHas ¢asza u mucrnepcuoHHas cpena. Kmaccupukaris
JUCIICPCHBIX CUCTEM. IlonsTue o KOJJIOMJHBIX CUCTEMAaX. 3HaueHue JUCIICPCHBIX CUCTEM.
JlabopaTopHasi padora Ne3 «[IpuroroBieHne cycrneH3nu KapooHATa KAJbIUs B BOJe.

JlaGopaTopHasa paGora Ned4 «JlosrydyeHHe 3MyIabCHMH MOTOPHOro Maciaa. O3HakoOMIIEHHE CO
CBOWCTBAMM JUCIIEPCHBIX CHCTEM.

Pasgen 2

. PacTBOpBI

Tema 1.2.
Bopna.
PacTtBopbI.
DJIEKTPOJIMTH
yecKas
JHCCOLMAIIUS.

Conep:xanue y4eGHOro MaTepuasia

13-14

Boaa. PactBopsbl. PacTBopenue.

PactBopenue kak ¢pu3nko-xuMuueckuii npouecc. PactBopel. CriocoObl MPUTOTOBIIEHUS! paCTBOPOB.
PactBopumocTs. Bona kak pactBoputens. PacTBopumocTh BemiecTB. HachllieHHbIE, HEHACHIIIICHHBIE,
MEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTb PACTBOPUMOCTH Ta30B, JKUJIKOCTEH M TBEPIBIX BELIECTB OT
Pa3NUYHBIX (PaKTOPOB.

15-16

MaccoBast 10J151 PACTBOPEHHOI 0 BelllecTBA.

Pacuérel Mo ypaBHEHHMAM XMMHYECKHX PEAKLHH, B TOM YHCIE TEPMOXUMHUYECKHE PACUETBI, PACUETHI C
UCIIOJIb30BaHHEM IOHATHUS «MacCOBast JOJIs BellecTBay. MaccoBas [0Jisl PacTBOPEHHOr0 BemecTBa. CMbIcH
MOKa3aTelsl MPENENbHO JOMyCTUMOM KOHIEHTPAUH M €ro HCIOJB30BaHHE B OLEHKE 3KOJIOTMYECKOI
6e3onacHocty. [IpaBuia 3KOIOrHUECKH Les1ecO00pa3HOro IOBeJEHHS B ObITY U TPYJOBOH IESTEIbHOCTH B
LENAX COXPaHEHHs CBOETrO 3JI0POBbS M OKPYJKAIOIIEH MPHUPOJHON Cpebl; OMACHOCTh BO3ICHCTBUS HA
JKUBBIE OPraHU3MBbI OIIPEJICIICHHBIX BEIECTB. PellleHne MpakTUKO-OpUEeHTUPOBAHHBIX PACUETHBIX 3aaHUH
Ha pacTBOPBI, HCHOIb3yeMbIe B OBITOBOM M IPOM3BOJICTBEHHON JESITEIHHOCTH YeJIOBEKa

IIpakTuyeckas padora. Nel «IIpurorosiieHre pacTBOpa 3aJaHHOH KOHIECHTPALUI.

17-18

aﬂeKTPOHl/lTI/I‘IeCKaH AUcCcConanmsa

QHCKTPOJ'H/ITLI n HeSJ’IeKTpOHHTLIaHeKTpDHI/ITI/I‘IGCKaﬂ JUcconuranus. Mexannu3Mel SHGKTPOHHTI/I‘ICCKOP‘I
aucconanuu  ajid BCHICCTB € pas3/IMUHbIMU - TUITAMU XHMHYECKOM CBS3MU. FI/IZ[paTI/IpOBaHHI)Ie n
HETUAPATUPOBAHHBIE HOHBI. CreneHn BHCKTPOHHTHHGCKOﬁ JUCCOIHAITNH. CunibHBIE M cia0Oble
OJICKTPOJIUTHI. KI/ICJ'IOTBI, OCHOBAHUSA U COJIM KaK DJICKTPOJIMTHI.

IpakTuyeckasi padora Ne2 «PacTBOpbl. JJIeKTPOJIUTHYECKAS JMCCOLMALU».

OK 01; OK 02; OK 04
Monayas 2

Pasnean 3.

CTtpoenue U CBOHCTBA HEOPraHUYECKNX BEIeCTB

Conep:xanue yue0HOro MaTepuaja

11




Tema 1.3.
Knacenduka
st
HeopraHuyec
KHX
coeIMHEHMIA.

19-20

Oxcuapl ¥ ux cBoiictBa. OCHOBaHMS M UX CBOMCTBA.

Coureobpasyromue U Hecojeobpasymomue OKcuabl. OCHOBHbBIC, aM(OTEpHBIE M KHCIOTHBIC OKCHIBIL.
3aBHCHMOCTh XapakTepa OKCHJa OT CTEIICHH OKHCICHHS 00pa3ylomero ero Meramia. XHMHYECKHE
cBoicTBa okcuoB. [Tonyuenue okcuoB. OCHOBaHUsI Kak 3JIEKTPOJIUTHI, UX KiIacCH(UKALNS IO PA3ITHYHBIM
Mpr3HaKaM. XIMMHYECKIE CBOMCTBA OCHOBAHUH B CBETE TCOPUH IMEKTPOIUTUICCKOMN TUCCOIMALINH.

JlaGopaTopHas paGora NeS «McnbiTaHMe PacTBOpPOB lienovyell MHIMKaTopaMu. B3ammopaeiicTBue
meso4eii ¢ conamu. PaziioxkeHne HepacTBOPHUMBIX OCHOBAHMII».

21-22

Kuciiorel n ux ceoiictBa. CoJiu 1 HX CBOMCTBA.

KucItoThl Kak 3J€KTPONIUTHL, X KiIacCU(HKALUS [0 PA3IMYHBIM MPU3HAKaM. X UMUYECKUE CBOMCTBA KUCIOT
B CBETE TEOPHH DIIEKTPOIMTHYECKON nucconuanni. OcoOCHHOCTH B3aUMOICHCTBUS KOHIICHTPUPOBAHHOM
CEepHOI1 ¥ a30THOU KUCIIOT ¢ MeTajuiaMi. OCHOBHBIE CIIOCOOBI MOTy4eHUs! KUCAOThI. COJIM Kak 3JIEKTPOJIUTHI.
Comu cpenHue, KUCIBIE U OCHOBHBIC. XMMHUYECKH CBOIMCTBA COJNEH B CBETE TCOPHUH DIEKTPOITUTHIECCKON
qucconpanuu. CriocoObl monydeHus coneil. McnplTaHne pacTBOPOB KUCIOT MHAMKaropamu. Mcmbitanue
pacTBOPOB MIENOYEH HHANKATOPAMH.

JlabopatopHasi paGora Ne6 «McnbITaHue PacTBOpPOB KHCJIOT HWHAMKaTopamMu. BiammojaeiicrBue
KHCJIOT ¢ METAJUIAMH, C OKCHIAMH METAJLIOB, C 0CHOBAHHUSIMH. C COJISIMHY.

23-24

I'mapoamns coneii.
I'uaponus coneil pa3IMyHoOro TUma

JlabopaTopnasi pa6ora Ne 7 «B3aumopeiicTBue coJieil ¢ Mmerajiiamu. BzaumopeiicrBue coJieii apyrc
apyroM. I'mapoJiu3 coJieii pa3iMyHOr0 THIIAY.

25-26

I'eneTnyeckasn cBsi3b MEXKAY KJIacCaMH HEOPraHU4YeCKHUX coeTUHEHMH.

HpaKTH‘leCKaﬂ paﬁoTa Ne3 «I'enerndeckas cBsi3b MEKAY KIIAaCCaMHU HEOPIraHUYECKUX BEHIECTBY».

OK 01; OK 02
Moayas 2

Paszgen 4.

KuHeTH4ecKue U TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH NPOTeKAHUSI XUMHYECKUX peakui

Tema 1.4.
Xumuuec
KHe

peakuumn

Conep:xanue y4eGHOro MaTepuasia

27-28

Kuaccudukanus XuMHyecKMX peakumii.

Peakiuu coenuHeHMs, pa3siOKEHUs, 3aMelieHus, ooMmeHa. Karanmutuueckue peakiuu. OOpaTtumbie H
HeoOpaTHUMbIe peakuu. | OMOTeHHbBIE W TeTepPOreHHbIE PEeaKIuu. JK30TEPMUIECKHE W SHIOTCPMUICCKIC
peaknuu. TemtoBoi d3pdekt xuMudeckux peakiuid. TepMOXHUMHUYECKUE YPABHEHHS

IpakTuyeckasi padora Ned «Peunrenue IKCnepuMeHTAIbHBIX 33124 110 TeMe KHCJI0ThD.

29-30

CkopocTb XUMUYeCKUX peakumil. [loHATHE O CKOPOCTH XUMHUYECKHX peakuui. 3aBUCUMOCTb
CKOPOCTH XMMHUYECKUX PEAKIUN OT Pa3IUYHbIX (HAKTOPOB: MPUPOJIBI PEArHPYIONINX BEIIECTB, UX
KOHIICHTPALIUH, TEMIIEPaTypPhl, TOBEPXHOCTH COIPHKOCHOBEHHUS U UCIIOJIB30BAHMUS KaTaIH3aTOPOB

JlabopaTopnasi padora Ne§ «Peakuusi 3aMenieHus1 Me/Iu Kejie30M B PACTBOpPe MEIHOI0 Kymnopoca.
3aBHCHMOCTH CKOPOCTH PeaKIUH B3aNMO/IeHCTBHS COJISTHON KHCJIOTHI ¢ METALJIAMHU OT NPUPObI,
KOHLIEHTPALIMH BelleCcTB U 0T TeMIepaTypb»

OK 01; OK 04
Monayasb 2

12




31-32

OO0paTHMOCTh XUMHYECKHX pPeaKIuii.

CkopocTh peakuuu, e€ 3aBHCUMOCTh OT PasziIM4HBIX (akropoB. OOpaTHMble peakiuu. XUMHYECKOEe
paBHOBecue. DakTOphl, BIMSIIOLUIME HA COCTOSIHUE XUMHUYeckoro paBHoBecus. [Ipunnun Jle Illatenbe.
O6patumMble 1 HeoOpaTHMBbIE peakIui. XMMHUYECKOE PABHOBECHE U CIIOCOOBI €T0 CMEIICHHSI.

JlaGopaTopHas padoTa Ne9 «XuMuyeckoe paBHOBecHe U €ro cMeleHue».

33-34

OKHCINTETbHO-BOCCTAHOBHUTEIbHBIE peaKkuuu.
PeaK]_[I/II/I, NAymure ¢ UISMCHCHUEM CTCIICHU OKHCIICHUA.

JlabopaTopHasi padora Nel0 «Peakuum, uayuiue ¢ oopa3zoBaHueM 0OcajKa, ra3a uid Boiabl.Peaxuun
B PACTBOPAX IEKTPOJIUTAX».

Heoprannueckass xumus

12

Pasznen 5. Merajibl 1 HEMETAJLIbI

Tema
2.5.
MeTana
bl M
HeMeTaJl
JbI

Conep:xkanue y4eGHOro MaTepuasia

12

35-36

Meraaiasl. O0mme 1 XUuMHYecKHe CBOiicTBa MeTa10B. CIOCOOBI MOJTy4eHHs] MeTaLI0B.
XUMHYECKHE CBOMCTBA METAINIOB. DJIEKTPOXUMUYECKUM Psifl HAMIPSKEHUH METAIIOB. MeTauioTepMus.
O6urie criocoOsI moyyeHus MetauioB. [TousaTre o Mmetamuryprun. [ InpomeTamryprus, THAPOMETaILTY PrHst
U 3NIeKTpoMeTaInTyprusi. OCOOCHHOCTH CTPOCHHS aTOMOBHU KPUCTAIUIOB. DH3UYECKUE CBOWCTBA
MeTaiuioB. Kimaccuukaryst MeTayuioB 1Mo pa3iudHbIM IpHU3HAKaM.

37-38

JJIeKTPOJIM3 PACIUIAaBOB H PACTBOPOB 3J1eKTPOJUTOB. 3aKOHBI J1ekTposn3a. [IponssoacTso
ATIOMUHUS.
Xumust 1 npou3BoAcTBO. [Ipon3BoacTBo amoMuHust. OXpaHa OKPY>KaloIIeH Cpeabl

IIpakTnyeckas padora Ne5 «PacuérHble 3a1auu «JEKTPOJIU3 PACTBOPOB U PACIJIABOB
JIEKTPOJHUTOBY». Pacu€Tel Macchl BemecTBa WiH 00bEMA Ta30B M0 H3BECTHOMY KOJMYCCTBYBEIIECTBA,
Macce wid 00bEMY OJHOTO M3 YYAacTBYIOIIUX B PEAKI[MHM BEIICCTB, Pacu&Thl MAcCChI

(00BEMa, KOTMUECTBA BEIIECTBA) MPOTYKTOB PEAKIIMH, €CITU OJHO U3 BEIIECTB UMEET MTPUMECH.

39-40

Cnaassl MeTa10B. 7Keneso. UyryH u cranb.
CrutaBsl MeTauIOB: Y€pHBIE U IBETHBIE. YEpHast MeTaiuryprusi. [I[puMeHeHne 1 CBOHCTBA CIIIIaBOB.
JlaGopaTopHas padora Nell «PacnozHaBaHue pya xese3ay.

JlaGopaTopHas paGora Nel2 «3akanka u ormyck ctaju. O3HaKOMJIeHHE €O CTPYKTypaMHceporo
u 0es10ro yyryHa.

41-42

Koppo3ust MeTa110B. DJIeKTPOXHMHYECKHIT PN AKTHBHOCTH MeTAJLJIOB.

Kopposust MeTamnoB: xumMudeckas U 3JICKTPOXUMUAYECKast. 3aBUCHMOCTh CKOPOCTH KOPPO3HH OT yCIOBUH
oKpyxatomiei cpensl. Kiaccudukanust Koppo3nun METaJUIOB 110 Pa3iIMYHbIM Ipu3HakaM. CrocoObl 3anTh
METAJUIOB OT KOPPO3HUH.

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

Hemetaibl. Oco0eHHOCTH CTPOEHUSI ATOMOB, CBOIICTBA U MPUMEHEHHE HEMETAJLIOB.
Hewmeramnel. Ilonoxenue nHemeramioB B Ilepuoguueckoil cucreMe XxuMudeckux aneMeHToB ..
MemnneneeBa 1 0COOCHHOCTH CTPOCHHUs aTOMOB. DH3UYECKUE CBOCTBA

HEMETAaJIOB. AJIJIOTPOIHS HEMETAILIOB (Ha IpUMepe KUCI0POa, cephl, pocdopa U yrieposaa). 1
XUMHYECKHE CBOMCTBA BaKHEHIINX HEMETAIIOB (TallOTE€HOB, cepbl, a30Ta, (ocopa, yriaepona u
KPEMHUS) U MX COeUHEHHNH (OKCUIOB, KHCIOPOACOACPIKALINX KUCIIOT, BOJOPOAHBIX COSTUHEHHUH ).
IIpumeHeHNe BaXKHEUITNX HEMETAJUIOB U MX COSMHEHUMN.
IIpakTnyeckas padora Ne6 «Ilosydenue, coOnpanue u pacro3HaBaHHe ra3oB». 1
45-46 KonTpoabHas pa6ora Nel mo pa3nenam «Heopranudeckoil u oduieii xumum»
O060011eHNE 1 TTOBTOPEHHE MaTepraia pasjeiia « MeTauibl 1 HeMeTaJUIbIy. 1
JlaGopaTopHas padota Nel3 «Penrenue ykcnepuMeHTAIBHBIX 32124, 1
OPITAHHYECKASI XUMUSA 32
Pa3pen 6. CTpoeHne H CBOICTBA OPraHMYeCKHX BelecTB OK 02; OK 04;
Tema 6.1. Conep:xanue y4e0HOr0 MaTepHaJia 4 Monyae 1
Teopernyec 47-48 IIpeqMeT oprann4eckoi XMMHUH. 1
KHEOCHOBBI IIpenmer opranu4eckoil XUMuu: €€ BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE B IIOJIyYEHUU HOBBIX BELIECTB
OpraHuveck u Matepuanos. IIpuponHble, HCKYyCCTBEHHBIE M CHHTETUYECKHE OpraHudeckue BemiectBa. CpaBHeHHE
o XUMMH. OpraHMuYeCcKUX BEIIECTB C HeopraHudyeckuMu. HayuHble MeToAbl NMO3HAaHHS BEIIECTB M XUMHUYECKHUX
siBIeHNH. PoJib 3KCIIEpUMEHTa M TEOpHH B XMMHH. BaleHTHOCTh. XMMHYECKOE CTPOEHHE KakK ITOpSIOK
COEJIMHEHHs aTOMOB B MOJICKYJIBI 110 BAJICHTHOCTHU.
JlabopaTopHas paboTa Nel4 «3roToBjieHHe Mo/ieseil MoJIeKYJl OPraHHYeCKHX BelllecTB». 1
49-50 Teopusi cTpoeHusi opraHuyeckux coeanHeHuii A.M. ByrtiepoBa. Knaccupuxanus opraHudecKux
BeIIeCTB M XHMHYECKHX PeaKIHil B OPraHu4YecKoil XuMHH.
[IpencraBnenne o knaccu(UKanuy OpraHMYECKUX BeliecTB. HoMeHKaTypa OpraHM4ecKHX COEIWHEHUI
(cucremarnyeckast) ¥ TPUBHAIBHBIC Ha3BaHWS BaXHEHIIMX IPECTaBUTENEH KJIACCOB OPraHMYECKUX
BEIIECTB. OKCIIEPUMEHTAJbHbIE METOJbl M3Y4YEHHUS BEIIECTB W HX MPEBpAIICHUI: O3HAKOMIIEHHE C
oOpa3laMu OpPraHWYEeCKMX BEIIECTB M MaTepHalaMH Ha UX OCHOBE, MOJEIHPOBAaHHWE MOJICKYI
OpPraHMYEeCKUX BEIIECTB, HAONIOAEHHE W OIMCAHWE JEMOHCTPAMOHHBIX OIBITOB 110 IPEBPAILICHHIO 2
OpraHMYeCKHUX BEIIECTB MpU HarpeBaHuu (TuiaBieHUE, 0OyriuBaHue U ropeHue). OCHOBHBIC MOJIOKEHUS
TEOPUH XHUMHYECKOTO cTpoeHUs. M3omepus u m3omepbl. Xumudeckne (GopMysbl ¥ MOJEIH MOJEKYJ] B
OpPraHMYecKol XUMHH. XUMHYECKHE peakluu B opraHuueckoil xumuu. Kiaccu¢pukanusi BemecTB o
CTPOCHHMIO YTIIEPOIHOTO CKENeTa M HAIMYHMIO (DYHKIMOHAIBHBIX Ipymm. ['omosorn u romonorus. Hagana
HomeHkiarypsl lUPAC. Peakuun npucoenunenust (rMAPUPOBaHMS, TaJIOTCHUPOBAHUS,
THIPOTaOTeHUPOBaHMS, THApaTanuy). Peakun oTmiereHus (meruppupoBaHnus,
JIETHJIPOTaJIOTeHUPOBaHUsl, Aeruaparanuu). Peakimn 3amernenus. Peakiiy n3omepusanum.
Tema 6.2. Conep:xaHue y4e0HOro MaTepualia 10
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'Yriaesogpopoas!
U uX
NPHUPOIHbIE
MCTOYHMKH

51-52

Aunxanbl. 30Mepnsi, HOMEHKJIATYpPa, CBOICTBA, IPHMEHEHHeE.

ANKaHBI: TOMOJIOTHYECKUH psZ, U30MEpHs M HOMEHKIATypa alKaHOB. XMMHYECKHE CBOICTBA aJKaHOB
(MmetaHa, 3TaHa): rOpeHHE, 3aMEIlIEHUE, pa3IoKeHue, AeruapupoBanue. [IpuMeHeHe aTkaHOB Ha OCHOBE
CBOWCTB.

OK 04; OK 07
Moayas 2

HpaKanecxaﬂ pa60Ta Ne7 «Orlpez[e.ne}me Ka4eCTBCHHOI'0 aHaJ/Jiu3a OPraHuvYeCKHux coeTUHEHUID.

53-54

AnkeHnbl. /{ueHbI.

OTuieH, ero NoJdy4YeHUe (ICrHapUPOBAHUEM STaHa, JACTIONUMEPU3AIUCH MMONUATHIICHA). | OMOIOrnIecKuil
psia, U30MeEpHsl, HOMEHKIIATYPa alKECHOB. XMMUYECKUE CBOMCTBA ATUIIEHA: TOPEHUE, KAUECTBEHHbBIE PEAKLIUU
(obecuBeunBaHne OpOMHOM BOIBI M pacTBOpa IEpMaHraHaTa Kallusl), THAPATAIisd, TOJMMEpU3aIus.
IIpumeneHue 3TuiieHa Ha OCHOBE CBOMCTB. [IoHsATHE O AMEHaX Kak yIJIeBOJIOpOJax C JBYMsI IBOMHBIMH|
cBs3siMu. CompspKeHHBIE NUCHBI. XHWMHYecKHue CBoWcTBa OyTaameHa-1,3 u wm3ompeHa: oOeclBEeYHBAHUC
OpOMHOM BOABI U OJMMEpH3aKs B Kayuyku. HaTypanbHbIN U CHHTeTHYeCKHE KaydyKH. Pe3uHa.
AJIKHHBI. ApeHBbI.

AnerwieH. XMMHUYECKHE CBOWCTBA alleTUIIEHA: TOpEHUE, 00ecIiBeYBaHe OPOMHON BOJIBL, IPHCOCANHEHUE
XJIOPOBOAOpOJa U rujparauus. IlpuMeHeHue aleTuineHa Ha OCHOBE CBOMCTB. MexXKiaccoBasi H30MEPHS C
aJIKaJInCHaMU.

Benzon. XuMuueckue cBo¥cTBa OCH30/1a: TOPEHUE, PEAKITHK 3aMeIleHU (TaIOreHUPOBAHKE, HUTPOBAHUE).
[IpumMeHeHne OeH301a Ha OCHOBE CBOJCTB.

JlaGopaTopHasa padora Nel5 «O3HakoMJIeHHe ¢ KOJJICKIMell KaydyKoOB W o0pa3naMy HM3/ie/Mil u3
Pe3MHBD).

55-56

IIpupoanbie HCTOUYHMKH yriieBoaopoaoB. Hedtsb. CocTas u nepepadoTka HepTH.

[Ipupomnsrit ra3: cocraB, mpuMeHeHHe B KadecTBe TommBa. Hedts. CoctaB m mepepaboTka He(TH.
[eperonka nedru. Hedrenpomykrel. KoHTpobHbIE TeCTOBBIE 3a1aHus 10 TeMe: «[IprupoHbIe HCTOYHUKI
yTII€BOIOpO0BY». [IpupoaHbIe HCTOYHHUKN YIIeBOIOPOAOB. IIpupoaHEIi Ta3 U HOMYTHEIE HE(TIHBIE Ta3bl.
Hedte u e€ npoumcxoxnenne. CrocoObl TepepaOOTKH HE(TH: TEperoHKa, KPEeKWHT (TepMUYECKHH,
KaTaluTH4ecKkuit), muponus. [IpoxykTel mepepaboTkn HE(TH, UX MPUMEHEHHE B NPOMBIIUICHHOCTH U B
ObiTy. KaMeHHBIH yToJb ¥ ITPOIYKTHI €T0 IIepepadOTKH.

JlaGopaTopHasa paGora Nel6é «OsHakomieHHE ¢ KoOJUIeKHHeH 00pa3snoB HedTH M NPOAYKTOB ee
nepepadoTKu».

57-58

PacuyérHble 3a1a4u HA BHIYMCIEHHS 10 YPABHEHUIO XUMUYECKOI peakuum.

Brruncienus mo ypaBHEHHIO XUMUYIECKOH peakIiy (Macchl, 00pEMa, KOITMIECTBA MCXOTHOTO BEIIECTBA HITH
MPOAYKTa PEaKIMH IO HM3BECTHHIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOMHBIX BEMICCTB WA
MIPOJYKTOB PEAKIINN).

Tema 6.3.

Conep:xkanue y4eOHOro MaTepuasia

OK 01; OK 04; OK 07
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Kucaopoaco
Jeprkanme
OpraHu4ecK
ue
COeIMHEHHS.

59-60

IIpeaenbHbIe 0IHOATOMHBIE CHUPTHI. MDeHOJIbI. AJIKOT0JIbL — BPar 3/10POBbSI U 0011eCTBA.

MetaHOT 1 3TaHON: CTPOCHHE, (PU3MUECKIEe W XUMHYECKHE CBOMCTBA (PEaKINU C aKTHBHBIMH METaJUIAMH,
rajJoreHoBOJOPOJaMH, TOpEHUE), NpUMeHeHue. BomopoaHble CBS3UM MEXAY MOJIEKYJIaMH CIHUPTOB.
JlelicTBue MeTaHOIIa M 3TAHOJIa Ha OPTaHU3M YeJIOBeKa.

MHOroaTOMHBIC CHUPTHI. DTHICHIIIMKOND U TIHUIEPUH: CTPOCHHE, (PU3MUCCKUEC M XUMHYCCKHE CBOWCTBA
(B3aPIMOI[eI>iCTBPIe CO IICJIOYHBIMHU METAJIJIaMH, Ka4YCCTBCHHAasA

peaxiysi Ha MHOTOATOMHBIE CIUpTHI). [leiicTBHe Ha oOpraHW3M deioBeKka. [IprMeHeHWe TIHIepHHA H
STUJICHTJIUKOJISL.

®DeHOIT: CTPOCHUE MOJICKYIIbI, (PU3NYECKUE U XUMHUYECKHE CBOWCTBA. ToKCHYHOCTH (eHona. [IpumeHeHue
(heHOMa. AJNKOTOIM3M, €T0 MOCIECTBHS U MPEAYIPEKICHHE.

JlaGopaTopHas padora Nel7 «PacTBopeHne IInIepuHA B BOJIe H B3aNMO/IelCTBHE C THIPOKCHIOM
menu (ID)».

61-62

Aubaeruabl. Kap6oHOBbIe KHCJIOTBI.

Anpnrerunsl. DopManbaeru, aneTanbIerua; CTPOeHIEe, (PU3MIECKHe

U XMMHUYECKUE CBOMCTBA (peaKI_II/II/I OKHUCJICHHSA U BOCCTAHOBJICHUS, KAUCCTBCHHBIC peaKuI/m), IMOJIYUYCHUCHU
npuMeHeHre. OIHOOCHOBHBIE TpeNeNbHbIe KapOOHOBEIC KUCIOTHIL. MypaBbHHAs W YKCYCHas KHCIIOTHIL:
CTpocHHue, (HU3UYECCKUE U XMMUYECKHAE CBOWCTBA (CBOWCTBA, OOIIME sl Kiacca KHUCIOT, PEaKIlus
STepuUKANN), TOTyIeHHEe U npuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCJIOTHI KaK MPEICTaBUTEIN
BBICIITUX KapOOHOBBIX KHCIOT. MbljIa KaKk COJM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JICHCTBUE.

JlabopaTopunasi padora Nel8 «CBoiicTBa yKCYCHOH KHMCJIO0TBHI, 001IMEe CO CBOWCTBAMU
MHUHEPAJBHBIX KHCJI0T».

63-64

CroxHbIe 3pUPBI U KUPHI.

Crnoxwuble 3¢UpPHI KaK TPON3BOIHBIC KAPOOHOBBIX KACIOT. [ maponu3 ciokHBIX 3¢upoB. XKupsl. I'napomms
xupoB. [Ipumenenue xupoB. buosnormueckas ponb xupoB. [lomydeHue ClOXKHBIX 3(UPOB peakuuei
stepudukanuy. CrnoxkHble dPHUPHI B IPUPOJE, WX 3HaueHHE. [IpruMeHeHne CIO0KHBIX d(HPOB HAa OCHOBE
cBOMCTB. JKupsl kak cnoxxHble 3¢upsl. Knaccudukanms xupoB. XMMUYECKHE CBOWCTBA KUPOB: THIPOIIN3
Y TUAPUPOBAHUE )KUIKUX )KUPOB. [IpuMeHeHne )KUPOB HA OCHOBE CBOMCTB. MBbLia.

JlaGopaTopHas pa6ora Nel9 «/loka3aTelbCTBO HeNpeaeJbHOI0 XapaKTepa :KUIAKOr0 :KHpay.

65-66

Yraesoasl. Kitaccnpukanus yriaesonos. I'imiokoza. Caxapo3a. [loamcaxapuisl.

YriaeBonsl: cocTaB, Kiaccu(UKanus yrieBogoB (MOHO-, TU- M MoJiMcaxapuabl). [Ioko3a - npocredmmnit
MOHOCAXapua: OCOOEHHOCTH CTPOCHUS MOJIEKYJIBI, (PU3NUECKIe 1 XHUMIUUECKHE CBOMCTBA (B3aNMOEHCTBIE
¢ rugpokcuygoMm Meau(Il), okucieHne aMMHUayHBIM pacTBOPOM oOkcupa cepedpa(l), BoccTaHOBIICHHE,
OpoJKeHHe TITIOKO03H]), HAXOXACHUE B PHPOJIe, TPIMEHEHHE, Ononormdeckast posib. @oTtocuaTes. 3HaueHne
YIJI€BOJOB B JKUBOW NPUPOJAE U KU3HU YEJIOBEKA.

JlabopaTtopHasi padora Ne2( «B3aumojeiicTBUe IIIOKO3bI M caxapo3bl ¢ ruapoxcugom meau (11).
KauvecTBeHHas1 peakiusi HA KpaxmaJjy.

Monyas 4

Tema 6.4.

Conep:xkanue y4e0HOro MaTepuajia
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A3oTtcopepix
anme
OpraHu4vecK
e
coeUHEHUs.

67-68

AMHHBI. AMMHOKHCJI0TBI. beaku.

AMUHOKHCIIOTHI Kak aM(OTEpHBIC OpPraHUYCCKUE coequHeHUs. Du3nyeckue M XUMHYCCKHE CBOWCTBA
aMUHOKHUCJIOT (Ha MpuMepe TIIKIMHA). bruonornueckoe 3HaueHne aMUHOKHCIOT. [lenTuab.

Benkn kak TpUpOAHBIE BHICOKOMOJICKYIISIPHBIC COCOUHEHUS. llepBHYHas, BTOPUYHAS W TPETHYHASL
CTPpYKTypa 0enkoB. XUMHUYECKHUE CBOMCTBA OEIKOB: THAPOIN3, ACHATYpallvs, KaYeCTBEHHbIE PEAKINU Ha
0enKu. DKCIepUMEeHTAIBHBIE METOABI U3yUCHHS BEIIECTB M WX IPEBPALICHUI: HAONIOCHNE U OIMCAHUE
[leMOHCTpaLll/IOHHI)IX OIIBITOB: aeHaTypauna 6CHKOB HpI/l HaneBaHI/ll/I, LIBCTHBIC peakuym 66J’IKOB.

JlaGopaTopHas pabora Ne 21 «PacTBopeHue 0esikoB B Boje. O0Hapy:xenne OeikoB. JleHarypanus
pacTBopa fejika KYPHHOIO sIiilia CIUPTOM, PACTBOPAMH COJ1eil TsKeJIbIX MeTAJLII0BY.

Tema 6.5.
BrbicokoMouie
KYJISIpHbIE
coequHEHHs.

Coaep:xaHue y4eOHOT0 MaTepuaia

69-70

IIpakTHKO — OpHeHTHPOBaHHOe 3aHATHe. [To1nMepbl. CHHTETHYECKHE INIACTMACCHI.

OCHOBHBIE ITOHATUSI XUMUHU BBICOKOMOJIEKYJIIPHBIX CO€AMHEHHUNH: MOHOMED, MOJIMMEp, CTPYKTYpHOE3BEHO,
CTENCHb  TOJMMEpPW3AlMM, CpEeNHSIA  MOJIeKylspHas Macca. (OCHOBHBIE  METOIBI  CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COSAMHEHUHN - MOTMMEpHU3alys U MOJTUKOHICHCAIHSL.

. O6mue cpoiictBa nonmumepoB. [TodydeHne moaMMeEpoB peakuneil TOMMMEPH3ALIH 1 TTOINKOHACHCAIH.
[lomyueHne mOMUMEpPOB peakiyeld MNOJMMEpH3allMd U TOJIMKOHAEHCAIMU. TepMOIUIacTHUHBIE H
TepMOpeaKTHBHBIE macTMacchl. [lpeacTaBuTenu miacTmacc.

IIpakTnyeckas padora Ne8 «Pemenne 3KCHePUMEHTAJbHBIX 3a/1a4 Ha HIEHTH(QUKALHUIO
OpPraHHYeCKHX COeTMHEHU .

71-72

BoJiokHa, uX KIaccupuKanus.

BOJ’[OKHa, ux Knaccn(bvmaunﬂ. CBOﬁCTBa, nonyquI/Ie, paCHOSHaBaHI/IC nu HpI/IMeHeHI/Ie BOJIOKOH.
DKonorndeckre mpoOIeMbI IPOU3BOCTBA M SKCILTyaTaIlH TEKCTIIIFHBIX MaTepPHAaJIOB.
DKCIIepUMEHTAIBHBIE METOJbI M3YYCHHUS BEIIECTB M WX NPEBPAIICHUI: O03HAKOMIJICHHE C OOpa3iaMu
TIPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.

IpaxkTuyeckast padora. Ne 9 «PacnosHaBaHHe MIACTMACC M BOJIOKOH».

Paszgea |11 Xumusa u ;xu3Hn

Paznen 7. Xumust B ObITY H MPOU3BOICTBEHHOH AeATETLHOCTH YeJI0BEKA

OK 02; OK 04; OK 07

Monayas 3

Conaep:xanue yueOHOro MaTepuasa
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Tema 7.
Xumus B
ObITY u
MIPOM3BOICTB
CHHOU
JIEATEIILHOCT
M YeJIOBEeKa

73-74

IIpakTHKO — OpHEHTHPOBAHHOE 3aHATHEe. XUMHUSA B ObITY U IPOU3BOJACTBEHHOI 1esITeIbHOCTH
YyeJI0BeKa.

Ponb xuMumM B 00eCIeYeHHH HKOJIOTHYECKOM, YHEPreTHUECKOM W MUIEBOH Oe30IacHOCTH, Pa3BUTHH
MeauIuHBbL. [IoHATHE 0 HAyYHBIX METO/1aX TIO3HAHUS BEIIECTB M XMMUUECKUX PEAKIIHH.

[IpencraBnenns 06 0OMMX HAYYHBIX MPUHIMIAX TPOMBIIUICHHOTO IOIYyYSHNS BAXXHEHIIINX BEIICCTB.
Yenosek B MHUPEC BECIIECTB U MATCPHUAJIOB: BayKHEHUIIINE CTPOUTECIIbHBIE MAaTE€pHalibl, KOHCTPYKIIMOHHBIC
MaTepHalIbl, KPacKH, CTEKIIO, KEPaMHKa, MaTePHAJIbI Ul JIEKTPOHUKH, HAHOMATEpUallbl, OPraHNIeCKUEn
MUHEpaJbHbIe yI00peHusi. XUMUs U 3I0pOBbE YENOBEKa: NpaBHJIa MCIIOJIb30BAHUS JIEKAPCTBEHHBIX
IIpenaparos, MpaBuiIa 0€30MaCHOTO NUCIIOIB30BAaHMS MIPENapaToB OBITOBONH XMMHH B OBCEIHEBHOWKHU3HU.
Hogeiimme nocTuxeHns XMMHUYECKON HayKd M XUMHUYecKol TexHonoruu. IIpaBuna moucka maHammsa
XMMHUYECKON MHGOPMaANNHU U3 Pa3INYHbIX UCTOYHHKOB (Hay4Has U yuyeOHO-HAy4YHasUINTEpaTypa,
cpezcTBa MaccoBoi nHpopMaruy, ceTb VHTepHeT). « XuMust B OBITY M IPOM3BOACTBEHHOMN
JESITeNbHOCTU YETIOBEKay.

75-76

IIpakTuko — opuenTHpoBanHoe 3ansTHe. IIpakTHUeckoe 3ansATHE. 3amuTa pedpepaTos no Teme «Ponb
XHMHH B o0ecledYeHHU 3SKOJOrHYecKOd, IHepreTH4YecKod M NHUINEBOIl 0e30MaCHOCTH, Pa3BUTHH
MeANIMHbD)

[IpeacraBneHue pe3ysnbTaToB pellleHHs KeicOB B opMe MUHH-IOKIIA/IA ¢ ipe3eHTanuei. [louck u ananms
KEHCOB O NPUMEHEHHMH XHMHMYECKMX BELIECTB M TEXHOJOTMH ¢ yderoM Oynymieil mpodeccnoHambHOM
JCATCIIBHOCTHU IO TEMaM: Ba)KHEHIIIHE CTPOUTCIILHBIC MaTCpHaJibl, KOHCTPYKIIMOHHBIC MAaTCpHUAJIbI, KPACKH,
CTEKJIO, KepaMHKa, MaTephalbl Ul JIEKTPOHUKH, HAaHOMAaTCpPHANIbI, TCKCTHIbHBIE BOJOKHA, NCTOYHHKH
OHCPIruur, OPraHunvdCeCKuc 1 MUHCPAJIbLHBIC yIlO6pCHI/IH, JICKapCTBCHHBIC BEIICCTBA, 6I>ITOBa$I XHUMU.

77-78

JudpepennmpoBaHHbIii 3a4éT

Koncynpranuun

O01béM 00pa3oBaTeIbHOI MPOrpaMMBbl

80




3. YCJIOBUSI  PEAJIM3ALMU  TPOTPAMMBI  OBIIEOBPA3OBATEJILHOM
JUCHUIIAHBI

3.1. TpeGoBaHusi K MUHUMAJIBLHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY 00ecnevdeHUu 0

Jns  peanuzali MPOTPaMMBl  TUCIHIUIMHBI JIOJDKHBI OBITH TPEAYCMOTPEHBI CIIEAYIOLIHE
CrielaJbHbIC TIOMEIICHHS: YUeOHBI KaOMHET W/WiIH y4eOHOM JabopaTopuH.

OO6opynoBanne yueOHOro kabuHera (HarJsiiHbIe MOCO0OUsI):

HaOOPBI MIAPOCTEPIKHEBBIX MOJAEIEH MOJIEKYJI, MOAEIN KPUCTAUTMYECKUX PEIIETOK, KOJUIEKIIUU
MPOCTBIX M CJIOXHBIX BEIIECTB W/MIU KOJUICKIIMHM MOJUMEPOB; KOJUIEKIHS TOPHBIX MOPOA U
MUHepasioB, Tabauia Menneneesa, yueOHble QUIbMBI, LU(POBbIE 00pa30BaATENbHBIE PECYPCHI.

TexHuueckue cpeacTBa 00y4eHHs :

KOMITBIOTEP C YCTPOMCTBAMH BOCHPOM3BEICHUS 3BYKa, IPUHTEP, MYJIbTUMEANA - TPOEKTOP C
SKpaHOM, MyJIbTUMEANIHAS TOCKA, YKa3Ka- MPE3eHTEP [Tl MPE3EHTAIIH.

Oo6opynoBanue jJadopaTopuu U padouux MecT JadopaTopuu:

MEH3YpKHU, MUMETKHU- KaleJIbHULBI, TEPMOMETPBI, MUKPOCKOII, JIYIIbl, IPEIMETHBIC M IOKPOBHBIE
CTeKJa, MJIAHIIEThl JIJs KaleJbHBIX peakiuil, GpuabTpoBagbHas Oymara, IPOMBIBAJIKH, CTEKJISHHBIC
poOUPKH, PE3MHOBBIE MPOOKH, (POHAPUKU, HAOOP PEaKTHBOB, CTEKJISHHbIC MAJOYKH, IUTATHUBBI IS
npoOUPOK; MEPHBIC IWIMHAPHI, BOPOHKH CTEKJISIHHBIC, BOPOHKHU JICNUTENIbHbIC IHIHHapruieckue (50-
100 M), cTynku ¢ mecTukoM, ¢ap(opoBble YalIKH, MUHIETHI, GUIBTPHl OyMa)kHbIe, BaTa, Mapi,
YacOBbIE CTEKJIA, AJIEKTPOIUIMTKH, JTa00paTOPHBIE IITATUBBI, CHUPTOBBIE TOPEIKHU, CIIMYKH, IPUOOP IS
MOJIy4YeHHs ra30B (MM MpoOUpKa ¢ ra300TBOAHOM TpyOKOil), nepxkarenu At MPOOUPOK, CKISTHKU JUIS
XpaHEHHUS] PEaKTHBOB, pa3laTOYHBIC JIOTKH, xumudeckue ctakanbl (50, 100 m 200 mmn); mmartemnu;
MUHIIETHI; TUTEJIbHBIE LI, CEKYHAOMEPHI (TaiiMepsl), MepHble pooupku (Ha 10—20 mur) u MmepHbIe
koutonl (25, 50, 100 u 200 mur), BogsiHas OaHs (WM TEPMOCTAT), CTCKIISIHHBIE MaJ0YKH; KOHHYECKHE
kouOb1 utst TuTpoBanus (50 u 100 mut); MHIUKATOPHBIC TIOJIOCKH JUIs onpeneneHus pH u crangapTHas
WHIWKATOpHAs ITKaJIa; YHUBEPCATbHBIN HHAUKATOP; MuneTky Ha 1, 10, 50 M (wm qo3aTopel Ha 1, S u
10 mur), OropeTku st TUTPOBaHUS, MenuiuHckue mmpuisl Ha 100-150 mu, maboparopHble W/wmn
aHaJIMTUYECKue Bechl, pH-MeTpbl, CylIHIbHBIN MmKad, U 1p. 1a0opaTopHOE 000PYI0BAHHE.
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3.2. UudopmanmonHoe odecriedeHue o0yueHust

OcHOBHBIEC HCTOYHUKH
1. I'abpuensn O. C, Octpoymos U. I', Cnankxos C. A. Xumusi, 0a30Bblil ypOBEHb, 2-€
n3nanue. Yueonuk 10, 11 kmacc. — M.: U3znatensctBo «IIpocBemenuey, 2024.

JlonoiHUTeIbHbIE HCTOYHUKHI

1.Ta6puenssa O.C. XuMmus i npenojaBareis: y4eOHO-METOIUYECKOe Mocooue
[ O.C.T'abpuensu, I'.I'. JIsicoBa. — M.: 2014

2. I'abpuensu O.C. u ap. Xumust ans npodeccuii U CrernuaibHOCTeH
TEXHUYECKOTONPOPHIIS (3JTEKTPOHHOE TPUIIOKEHHUE )

3. INabpuensu O.C. Xumusi: nocodue st noaroroBku Kk EI'D: yuel.
nocobue / O.C.I'abpuensa, U.I'. Octpoymos, C.A. Cnaakos. — M.: 2011

4. Epoxun IO.M. Xumus: 3agaun u ynpaxsenus. — M.: 2014 Epoxun
HO.M. COOpHHKTECTOBBIX 3a/laHuii 1o Xumun. — M.: Akanemus, 2014

5. I'a6puensia O.C. IIpaktukym: y4e6. mocobue / I'abpuernsa O.C.,
OctpoymoB WN.T".,Cnankos C.A., lopodeesa H.M. — M.: 2014

6. I'a6puensn O.C. u np. Xumus ans npodeccuil ¥ crenuanabHOCTeH
TEXHUYECKOTONpOodus (3J€KTPOHHOE MPUIIOKEHNUE)

7. O. C.Tabpuensn, U. I'. OctpoyMoB, yueOHUK IS CTY. YUPEKACHUIN
cpen. npod. obpazoBanus / Xumus 11t podeccuii U CIeIuaabHOCTEH TEXHUIECKOTO
npodwmiss — 4-e usn., crep. — MockBa, u3gaTeabckuii HeHTp «Akagemus» 2018—272 c.

NuTepHeT-pecypcenl

1.hemi.wallst.ru - «Xumus. O6pazoBaTenbHbII CalT a5
LIKOJIbHUKOB

2.www.alhimikov.net - O6pa3oBaTebHbINA CAaUT IS IIKOJILHUKOB

3.chem.msu.su - DnekTpoHHas OHOIMOTEKA 10 XUMHU

4. www.enauki.ru — uHTepHeT-u3/1aHue I YUUTeNeH
«EcTtecTBeHHBIE HAYKI»

5.1september.ru - meroauueckas razera "IlepBoe ceHTOps"

6. hvsh.ru — sxypHan « Xumus B IIKOJIE»

7.Wwww.hij.ru/ -«XumMus 1 5KU3HB»

8.chemistry-chemists.com/index.html - snexTponHbIi xKypHaT « XUMUKA B XUMHESD
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http://www.enauki.ru/
http://www.hij.ru/

4 KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHUA

OBIIEOBPA3OBATEJBbHOMN JUCHUILJIAHBI

KoHTponr M oleHka pe3ynbTaToB OOyYEHHUS OCYIIECTBIIACTCS MPENoJaBaTeNieM B
IpolLecce MPOBEICHUs MPAKTUUECKUX 3aHATUN U Ja0OpaTOpHBIX pabOT, TECTUPOBAHUS, & TAKKE
BBIMIOTHCHUST ~OOYYAIOIIMMHUCS WHAWBUAYAIbHBIX  3aJlaHUH, TMPOEKTOB,  HCCIICOBAHHIA.
Pe3ynbpTatel 00yueHHs OIpenensiorT, 4YTo oOydarommecs [TOJKHBI 3HATh, IOHUMATh U
JIEMOHCTPHUPOBATH IO 3aBEPIICHUN U3YUYEHHUS TUCUUILIAHBIL.

Jnst hopmupoBaHusi, KOHTPOJIS U OLEHKU Pe3yJIbTaTOB OCBOCHUSI YUEOHON TUCIUTLTUHBI
HCIIOJIB3YETCSl CUCTEMA OIICHOYHBIX MEPOIPHUSTHH, TPEICTABIISIONIAS COO0H KOMITIEKC YIeOHBIX
MEpPOIPHUATHI, COTJACOBAaHHBIX C pe3yjbTaTaMu OOydeHHs U CHOPMYIHUPOBAHHBIX C YYETOM

®I'OC COO (npeamerHsle pe3yapTaThl o AucuuminHe) u PI'OC CIIO.

Ne

OK/MK

Monyas/Pa3nen/Tema Pe3yabTaT 00yueHus Tunbi OLEHOYHBIX
MepONpPUSITUHH
OcHOBHOE cojiep:KaHue
1 Paznen 1. OcHoBbl | DopMynupoBaTh 6azoBble
CTPOEHHNSsI BellleCTBA MTOHSATHUS ¥ 3aKOHBI XMMUHU
11 OK 01. CrpoeHue aToMoB CocTaBiATh XUMHUYECKHE 1. TecroBoe 3aanne
XMMHYECKHX 3JICMEHTOB U | (POPMYJIbI COCAMHEHHI B «CTtpoeHue aToMOB
MIPUPOJa XUMHYECKOH COOTBETCTBHH CO CTEIICHBIO XUMHYECKHUX 3JICMEHTOB U
CBSI3U OKHUCIICHHSI XUMHYCCKHX MPHUPOJIAa XUMUIECKOM
JIIEMEHTOB, HCXOAS U3 CBSI3W».
BAJICHTHOCTH U 2. 3ajiaun Ha COCTABIICHUE
AIEKTPOOTPHUIATETFHOCTH XUMHUECKHX HOpMYJT
JIBYXaTOMHBIX COCIMHCHHIHA
(okcumoB, cyns(hUI0B,
TUAPUJIOB U T.IL.).
3. 3amanus Ha
HCIOJH30BAHAE XUMHUECKON
CHUMBOJIHKH
12 8§ 8; Ilepuoanueckuii 3aKoH u Xapaktepu3oBaTh 1. Tect «Meramnnueckue /

TabnmIa
J.1. MenpaeneeBa

XUMHWYCCKHUC DJICMCHTHI B
COOTBCTCTBHH C UX
MTOJIOKEHUEM B
NIEPUOJUYECKON cUCTEME
XUMHWYECKHX IEMEHTOB
.. MenneneeBa

HEMETAJJINYECKHUE CBOMCTBA,
AIEKTPOOTPHUIIATENLHOCTD U
CPOJICTBO K DJIEKTPOHY
XHMUYECKUX DJIEMEHTOB B
COOTBETCTBHE C MX
AIEKTPOHHBIM

CTPOCHHEM H TIOJIO)KCHUEM B
MIEPUOINICCKON CHCTEME
XUMHYECKHUX demeHnToB J1. 1.
Menneneesay.

2. [IpakTHyeckue 3a1aHU HA
YCTaHOBIICHHE CBSI3U MEKIY
CTPOEHUEM aTOMOB
XUMHUYCCKUX

9JIEMEHTOB U MEPUOUUECKUM
H3MCHECHHEM CBOMCTB
XUMHYECKUX

3JICMEHTOB U UX

COEJIMHEHUI B

COOTBETCTBHH C
MOJI0KCHUEM
Ilepnoguueckoi

CHCTEME.

3. IIpaktuko-
OpUEHTHPOBaHHEIE
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TeopeTHYeCKre 3aaHus Ha
XapaKTepU3aIiio
XUMHMUYECKHUX JIEMEHTOB:
«MeTannnueckue /
HEMETAJNINYECKUE
CBOMCTBA,
JIEKTPOOTPHUIIATENLHOCTD U
CPOJICTBO K JJIEKTPOHY
XUMHUYECKHUX JICMEHTOB B
COOTBETCTBHE C UX
SIEKTPOHHBIMCTPOCHNEM H
MOJIOKCHUEM B
MIEPUOIUYECKON CUCTEME
XUMHWYCCKUX 3JICMCHTOB
J.1. MenneneeBa»

13

OK 01
OK 04

CTpOCHI/Ie BCIICCTBA

XapakTepu30BaTh THITEI
XAMUYECKOH CBSI3H.
Knaccugukarnms
JIFICTIEPCHBIX CHCTEM.

1. TecroBoe 3amaHue
«MeTamnndeckast CBS3bY.

2. IlpakTryeckue 3a1aHUSL
«MonenmpoBaHue
Ppa3IMIHBIX THUTIOB
KPUCTAINIMYECKUX PEILIETOK
3. IIpakruko-
OpPUEHTHPOBAaHHEIE
TeopeTHdecKre 3aaHus Ha
XapaKTepU3aIiio
XUMHYECKHIX 3JICMEHTOB:
«Meranmnaeckue /
HEMETaJNTNICeCKUE
CBOMCTBA,
3IEKTPOOTPHIATEIEHOCTE 1
CPOJICTBO K JJIEKTPOHY
XUMHYECKHIX 3JIEMEHTOB B
COOTBETCTBHE C UX
AIEKTPOHHBIMCTPOCHUEM H
TIOJIO’KEHUEM B
NEPUOIUYECKON CUCTEME
XUMHYECKHUX 3JIEMEHTOB
.. MenneneeBa»

3. JIaboparopuas padora Ne3
«IpuroroBnenue
CycreH3urnKapboHara
KaJIbIIUA B BOJIEC.
JlaboparopHas padboTa

Ned

«Ilomyuenne smyabcun
MOTOPHOTOMACHA.
O3HaKOMIICHHE CO
CBOWCTBaMHU JUCHEPCHBIX
CHCTEM.

Paznen 2. PacTBopbl

HccnenoBaTh HCTHHHBIE
PacTBOPHI € 32JaHHBIMHU
XapaKTepUCTHKAMH

2.1.

OK 01
OK 02

[MonsiTre o pacTBOpax

PaznnyaTe ucTuHHBIC
pacTBOpHI

1. 3agaun Ha
MIPUTOTOBIICHHE
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pacTBOpOB.
IIpakTuko-
OpHEHTUPOBAHHbBIEC
pacyeTHbIE 3aJaHus
Ha JIUCIIEPCHBIE
CHCTEMBI,
HCIIOJIb3YEMBIE B
OBITOBOI 1
MIPOU3BOJICTBEHHOU
JIeATEeIbHOCTH
YeJI0BeKa

2.2

OK 01
OK 04

WccnenoBanue cBOUCTB
pacTBOpOB

UccnenoBate  ¢usuko-
XVUMHYCCKHE  CBOMCTBA

HUCTUHHBIX paCTBOPOB

JlaboparopHas padoTa
«IIpurorosnenue
pacTBOpOB

2.3.

OK 02
OK 04

DNEKTPOIUTHYECKAS
JMCCOIMAIYsl ¥ MOHHBIN
obomeH

CocCTaBiTh ypaBHEHUS

XUMHUYECKUX PEAKIUU NOHHOT'O

o0MeHa ¢ yyacTHeM
HEOPraHn4CcCKUX BEIICCTB

1. 3amanus Ha
COCTaBJIEHUE
MOJIEKYJISAPHBEIX U
WOHHBIX PEaKLHH C
y4acTHeM KHUCIIOT,
OCHOBAHHUM H COJIEH,
YCTaHOBIICHHE
HU3MEHEHUs
KHCIIOTHOCTH CpeJibl
2. ITpakTnueckas pabora N2
«PacTBOpBI.
DNEeKTPOIUTHYECKAS
JUCCOLMALIU.

Paznen 3. Ctpoenue u
cBoOiicTBa
HEOPTaHMYeCKUX
BEIIECTB

HccnenoBarh cTpoeHune 1
CBONCTBA HEOPTaHNYECKUX
BellleCTB

Kontpoasnas padéora
«CaoiicTBa
HEOPTraHMYeCKHUX
BeIeCTB»

3.1

OK 01

Krnaccudukanus,
HOMEHKJIATypa U CTPOSHUE
HEOPraHWYECKHX BEIIECTB

Knaccudumuposats
HEOPTraHUYECKUE BEILECTBA B
COOTBETCTBUU C UX CTPOCHHUEM

1. Tect «HomeHknarypa u
Ha3BaHME HEOPraHWYECKHX
BEILIECTB UCXO/Is U3 UX
XUMHUYECKOH (popMyIbl nin
COCTaBJICHUE XMMHYECKOMH
(opMyJIIBI UCXOAS U3
Ha3BaHMS BeIeCTBa MO
MEXXIyHapOAHON MIIH
TPUBHATIBHOU
HOMEHKJIAType».

2. 3aja4u Ha pacueT
MaccoBOi1 101 (Macchl)
XMMHUYECKOT0 3JIEMEHTA
(coenuuenus) B

MOJIEKyJIIe (CMecH).

3. [IpakTuyeckue 3aganus
0 KJIacCH(pUKAIHH,
HOMEHKJIaType 1
XUMHUYECKUM (opMyJsIiam
HEOPraHWYeCKHX BEUIECTB
Pa3IMYHBIX KIIACCOB.

4. TIpaKTHYECKHUE 3aJaHHS

23




Ha OTpeeNeHne
XMMHYECKOH aKTUBHOCTH
BEIIIECTB B 3aBHCUMOCTH
BHJIa XUMUYIECKONCBSI3U U
TUIIAa KPUCTAILIIMUECKON

pElIeTKr
3.2. OK 01 DU3NKO-XUMHUYECKHUE VYcraHaBnuBaTh 3aBUCUMOCTD 1. TecroBoe 3amaHue
OK 02 CBOMCTBA HCOPraHUYCCKUX | (PH3MKO-XUMHYECKHUX CBOMCTB «OcobeHHOCTH
BEIECTB HEOPTaHUYECKUX BEIIECTB OT XUMHUYECKIX CBOHCTB
CTPOCHHUS aTOMOB U MOJIEKYJ, @ | OKCHIOB, KHCIIOT,
TaKKE TUIA KPUCTAIUIMYECKOMN OCHOBaHHHU, aM(OTEPHBIX
pemeTkn THUIPOKCHIOB H COJICH.
3ajaHus Ha COCTaBIEeHUE
YpaBHCHUI XUMHUYCCKUX
PEaKIuii ¢ yyacTueM
TIPOCTHIX U CIIOKHBIX
HEOPTraHUYECKUX BEIICCTR!
OKCHJIOB METAJIJIOB,
HEMETANIOB HaM(DOTEPHBIX
JJIEMEHTOB;
HEOPTaHUYECKUX KUCIIOT,
OCHOBaHHU 1 aM()OTEPHBIX
TUIPOKCHUJIOB,
HEOPTaHUYECKUX COJICH,
XapaKTCPUIYIOIIUX UX
CBOWCTBA U CIIOCOOBI
MTOJTyYCHHSL.
2. 3. IIpakTuko-
OpPUCHTUPOBAHHBIC
TEOpEeTUICCKUE 3aaHUs Ha
CBOWCTBA U MTOTyYCHHE
HEOPTaHUYECKUX BEIICCTB
3.3. | OKO01 Wnentudukanms HccnenoBaTh KaueCTBEHHBIC 1. IIpakTuko-
OK 02 HEOPTaHUYECKUX BEIICCTB | PEAKIMH HEOPTaHUUYCCKUX OPUCHTHUPOBAHHBIC 3a/IaHUS
OK 04 BEIICCTB M0 COCTABJICHUIO
XUMUYECKUX PEAKLUI C
Y4aCTHEMHEOPTaHUICCKUX
BEIIIECTB, HCIOJIb3yEMbIX
JUTSL UX UACHTU(DUKAIIHH.
2.JIabopaTopHast paboTa:
“Unentudukanus
HEOPraHUYECKHUX BEIIeCTB”
4 Pa3znen 4. Knnerndeckne | XapakTepu3oBaTh
U TEPMOIMHAMUYECKHE BJIMSIHUE PA3THYHBIX
3aKOHOMEPHOCTH (akTOpoB HA paBHOBeCcHEH
NMPOTEKAHHUS CKOPOCTH XHMHUYECKHX
XUMHUYECKHUX peaKuuii peaxkuuii
42 | OKO01 Tumbel XUMHUYECKUX CocTaBisTh peakuuu 1. 3ajgaum HA
OK 04 peaximii COCIIMHEHUS, PA3JIOKCHUS, COCTaBJICHUE
oOMeHa, 3aMelIeHus, ypaBHEHUHA
OKHUCITUTEIHHO- PeaKITHiA:
BOCCTaHOBHTEIIBHBIC — COCIMHECHUS,
peaxiuu 3aMeIICHNS,
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pasnoxxeHus, o0OMeHa;

— OKHCIIUTENBHO-
BOCCTAHOBHTEIIBHBIX
peaxkuui ¢
HCIIOIb30BaHUEM METOa
3JIEKTPOHHOTO OanaHca.

2. 3agauu Ha pacueT
MacChIBEIECTBA HIIH
00béma

ra3oB 10 ©3BECTHOMY
KOJIMYECTBYBELIECTBA,
Macce Win 00bEMy

OJTHOTO M3 YYaCTBYIOIINX
B PEAKIMH BEIIECTB;
pac4érsl Macchl (00bEMa,
KOJINYECTBA BEIECTBA)
MIPOJLYKTOB PEaKIHNH,ECIIH
OJTHO M3 BEILECTB NMEET
puMecH

JlabopatopHast pabora Nel0
«Peakuuu, uayuue ¢
oOpa3oBaHKeM ocajKa, raza
WIMBOBL Peakinu B
pacTBOpax 3JIEKTPOIUTAX).

5 HccnenoBarhb cTpoeHne u KonTponbHas padora Nel
Pasznen 5. Meranani n CBONiCTBA METAJLIOB U 10 pasjejaam
HEMETAJLIbI HEMETAJIOB «Heopranuyeckoi u
o01eil XuMumn»
5.1 OK OO01Me 1 XUMUYCCKUE HUccnenorath pusuko- 1. IMpaktuueckas padota Ne5
01; CBOMCTBa METAJIIIOB. XMUMHYECKHE CBOWCTBA «Pemenue 3aga4y
OK CriocoOBI IoTyYeHHs METaJUIOB U CIUIABOB. «DNEKTPOIU3PACTBOPOB
02; METaJUIOB. YcTaHaBIMBaTh 3aBUCHMOCTh U PacIUIaBOB
OK 04; CIutaBBl METAILJIOB. (U3NKO-XMMHUYECKUX CBOHCTB JJIEKTPOJIUTOBY.
OK 07 Koppo3sus Metamios. METaJUIOB OT CTPOEHUS 2. IIpaktuko-
MOJIEKYI. OpPUCHTUPOBAHHBIC
HccnenoBark KauecTBEHHbIE 3aJ]aHusl Ha OIpelielieHne
XapaKTCPUCTUKH KOPPO3UH METAILIOB.
oIpeeEHHBIX CIIJIABOB.
52 | OKO04; | Hemeramisi Uccnenosat  hu3MKO- 1.TecToBoe 3a/aHKE
OK 07 XUMHUYECKHE CBOIICTBa «Hemerambi»
HEMETAJLIIOB. 2. HpaKTH'—IeCKaﬂ pa60Ta Ne6
Knaccugurmposars «Ilony4enwue,
AJUIOTPOITHbIE BUIOU3MEHEHHUS cobupanue u
HEMETAJJIOBB COOTBETCTBUU C pacIio3HaBaHHE
HUX CTPOCHUEM. rasoB».
6 Paznen 6. Crpoenue u HccnenoBatrs cTpoeHne u KonrtposabsHnas padora
CBOiiCTBA OpraHmyeckux | CBOHCTBA  OPraHMYeCKHX «CTtpoenne u
BelleCTB BellleCTB cBoOiicTBa
OpraHuYeCcKuX
BENIECTB»
6.1 | OKOl Knaccuduxarus, Knaccudurumposats 1. 3amaHuA Ha COCTaBICHNE
CTpOEHHE U OpraHUYECKHE BEIECTBA B Ha3BaHUH OPraHUYECKUX
HOMCHKIJIaTypa COOTBETCTBHU C UX COC}II/IHCHI/Iﬁ 110
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OPraHN4e€CKUX BEIIECTB

CTPOCHHUEM.

TPUBUAIBHON WIN
MEKIYHapOJHOU
CHCTEMAaTHYECKOU
HOMEHKJIAType.

2. 3ajaHus Ha
COCTaBJICHUETIONHBIX

1 COKpAIEHHbIX
CTPYKTYPHBIX

bopmyn

OpraHUYECKUX

BCIICCTB OTACIIbHBIX
KJIaCCOB.

3. 3ajaun Ha onpeeeHue
npocreiiiieit hopMyJibt
OpPraHUYECKOU MOJIEKYJIBI,
UCXOJSIHU3 JIEMEHTHOTO
cocrasa (B %)

6.2

OK 01
OK 02
OK 04

CBoiicTBa OpraHUIECKUX
COEIMHEHUN

YcraHaBIMBaTh 3aBUCHMOCTh
(PU3NKO-XMMHUYECKUX CBOIHCTB
OpPTaHWYECKHUX BEIIECTB OT
CTPOCHHUS MOJIEKYT

1. 3amanus Ha cocTaBICHHE
YPaBHEHUM XMMHYECKUX
peakuuiic yuactueM
OpraHUYECKHUX BEUIECTB HA
OCHOBAaHHHU UX COCTaBa U
CTPOEHHUSI.

2. 3ajiaHuisl HA COCTaBIICHUE
YPaBHEHUUN XUMHUECKUX
peaKuii, LIUTIOCTPUPYIOLIUX
XUMHUYECKHE CBOMCTBA C
Y4E€TOM MEXaHHN3MOB
MPOTEKaHUs JaHHBIX
peaKkuil U reHeTUYECKON
CBSI3U OPTaHUYECKUX
BEIIECTB Pa3HBIX KJIACCOB.
3. PacuerHbie 3a1a4n 1o
YPaBHEHMSIM peaKLui ¢
y4acTHEMOPTraHuYeCKIX
BEIIECTB.

4. JlaboparopHas padoTa
«lIpeBpaienus
OpraHNYeCKUXBEIECTB

TIPY HarpeBaHUNY

6.3

OK 01
OK 02
OK 04

Wnentudukanms
OpraHUYECKHX BEIIECTB,
UX 3HAYCHHE U
NIpUMEHEHHNE B OBITOBON 1
MIPOU3BOJICTBEHHOU
JESTEIbHOCTH YeJIOBeKa

WccnenoBarh kaueCTBEHHBIE
peaKHI/II/I OpFaHI/I‘-ICCKI/IX
COCMHEHUN OTACIBbHBIX
KJIaCCOB

1.IIpakTuko-
OpPHEHTHPOBAHHBIE 3a/IaHUs
10 COCTABJICHUIO
XUMHUYECKUX peaKiuil ¢
y4acTHEM OpraHMYeCKUX
BEILIECTB, B T.U.
UCTIONIb3YEMBIX ISl UX
UIeHTU(HUKALUK B OBITY U
HPOMBIILIEHHOCTH.
2.JIaboparopHas paboTa:
«Mnentudukarus
OpraHUYeCKUX COETUHEHUN
OTJENBHBIX KIIaCCOBY»

Pazpgen 7.

OHeHl/IBaTb mocJIeaACTBudA

3amura keiica (¢
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Xumus B ObITY U
NPON3BO/JCTBEHHOI
AesITeJIbHOCTH YeJIOBeKa

OBITOBOI U
NPOU3BOACTBEHHOM
JeSITeJIbHOCTH YeJI0BeKa ¢
MO3UIHUIA IKOJOrHYecKoi
0e30MmacHOCTH

ydyeTom Oyayuieit
npodgeccuoHaTbHOM
JeSITeJIbHOCTH)

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MIPOU3BOJICTBEHHOU
JeATENbHOCTH YeJIOBeKa

OLIeHMBATh MTOCIIEACTBHUS
OBITOBOH U
MIPOU3BOJICTBEHHOU
JIeATEILHOCTH YEJIOBEKA C
MHO3UINAIN YKOJOTUUECKOMN
0e301acHOCTH

Ketic (c yuetom

Oymymeit
npoeccHOHaTBFHON
JIESITSIIBHOCTH )
Bo3moskxHEBIE TEeMBI KEiiCOB:
1. IToremienue

KJIMMaTa u
BBICBOOOXKICHHE
ra30BBIXTUIPATOB CO
JTHA OKeaHa.

2. bynyuiue mMarepuanbl st
aBHa-,MallIlHO- U
PUOOPOCTPOCHHUSI.
3. HoBebie
MaTepuabl Uis
COJIHEYHbBIX
Oarapeii.

4. JlekapcTBa Ha
OCHOBE
pacTUTENbHBIX
Hpernaparos
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NHANBUAY AJIBHBIE UCCJIEJOBATEJIBCKHUE ITPOEKTBI

1.B npoumecce UWHAMBUAYaIbHOM HCCIENOBATENbCKOW pabOThl MO  XUMHUU
«Ilomumepsl. CuHHTEeTHYECKHE  BBICOKOMOJIEKYJIsIpHbIe coeauHeHust (BMOC»
pacCcMOTPETh NPUMEHEHHUE IIOJMMEPOB B IIOBCEIHEBHOM JKU3HM M MEPCIEKTHBBI HX
pa3BUTHs B HayKe M OBITY, X CBOMCTBaXM OOJACTAX MpUMEHEHHUs. [IpoeKT MOXKeT OBITh
HCII0JIb30BaH Ha YPOKax OMOJIOTMU U XMMHUU B KQ4€CTBE JONOJHUTEIBLHOIO MaTepuaa Inpu
MOJITOTOBKE K YPOKaM U 9K3aMEHAI[MOHHBIM paboTaM 1o OMOJIOTHH U XUMHH, a TaKXKe IS
CaMOCTOSITENIBHOTO U3yYEHUS 10 TEME.

2. «CocTaB IETCKUX MOKOIIMX CPeICTB M MX BJIMSIHME HA OPraHu3M pedéHKay
aBTOpBI JOJDKHBI MCCIEA0BATh ACTCKUE MOIOUIME CPEACTBA PA3HBIX TOPrOBBIX MAPOK U
U3Y4YUTh XUMUYECKUN COCTaB MCCIEAYEMBIX CPEJICTB JIE€TCKOM I'MTUEHBI, ONPEAEIIUTh UX
BO3/IeHiCTBUE HA 3J0pOBbE PeOEHKA, YyCTAHOBUTh HA YTO ClEAyeT 0OpaTUTh HAM BHUMaHHE
IIPY MOKYTIKE AETCKUX MOIOIINX CPEJCTB.

3. «BausiHue pa3anyHbIX GaKTOPOB CpeAbl HA CKOPOCTh XUMHYECKOI peakmuny
CJIEZlyeT UCCIIE0BaTh BIUSHUS (DAKTOPOB Cpesibl: TeMIepaTypbl, IUIOMAAN TOBEPXHOCTH
COIIPUKOCHOBEHUS BEILECTB, KaTaJIU3aTOPOB, MHTHOUTOPOB, KOHIIEHTPALIMU BEILECTB Ha
CKOPOCTb XMMHYECKOW peakiuu. OmnpenesnuTs Mojiab3y WM BpEl OKa3blBa€T CKOPOCTH
XMMHYECKON peaklUy HapOJHOMY XO3SIICTBY, coOpaTh MaTepHalbl, XapaKTepU3YIOIIHe
M3y4aeMbli BOIIPOC K YPOKY 10 XUMHH 110 JaHHOU TEME.

4. «ITUNOBBIIE CHUPT - Bpar 310POBbsi 4eJiOBeKa U 00IlIecTBa», B
HCCIIEZIOBATENILCKOM TPOEKTE coOpaTh MaTepuasl 00 MCTOPHM IOSBICHUS AJKOTOJIs, €ro
MPOM3BOJICTBE, CBOMCTBAX W 3HAYCHUU B HApOJHOM Xo3sicTBe. [lokaszarh maryOHoe
BO3JICHCTBUE CIIMUPTOB Ha JKUBblEe opraHu3Mbl. IIpoBecTu wuccinenoBaHus M IOKa3aTh
HEraTUBHOE BIMSHHME HA )KU3HU B 00ILECTBE ATOT0 BenlecTBa. JlaHHbIe CBEJCHUS TOTIOJIHAT
MaTepHalibl ypOKOB XUMUU M OHMOJIOTUY IO JAHHOU TEME.

5. «CTponTe/ibHBIE MaTepHadbl M HMX BJIHSIHHE HA OKPYXKAWIIYI0 cpeay H
310POBbEYeT0BEeKA», B IPOEKTE OTPA3UTh OTBETHI HA BOIPOCHI IKOJIOTUYECKUX MTPOOIIEM,
CBSI3aHHBIX CO CTPOMTEIBCTBOM OOBEKTOB HAPOJHOIO  XO3SAHCTBA; IPOOIEMbI
B3aMMOOTHOIICHHUS OOIIECTBA M IPUPOIBI, COXPAaHEHUE OKpY’Kalolien cpeabl. Beinepxar
JM HKOJIOTUYECKHE CHCTEMBbl BO3pACTaloOIUe XO3sHCTBEHHble Harpy3ku? ['ne Hambonee
OIIACHOE 3BEHO B KOMIUIEKCEDIKOJIOTHUECKUX IpobsieM? OxpaHa OKpy»Xarolle cpelsl B
Poccun. CoBpemMeHHbIe TPOOIEMBI U ITyTH UX PELICHHUS.

Pexomenayemble TeMbl IPOEKTOB 10 XMMUH
Mertaiuibl B )KU3HU YEIIOBEKA.
Mertauibl ¥ CIUIaBbl, UX CBOMCTBA U IPUMEHEHUE B PAJMOIICKTPOHHOM
anmnaparype.
Mup Boasl. TaiiHbl BOJOIIPOBOAHON, CEKPETHI MUHEPAIBHOU.
Mup mmactmacc.
MBI )XxMBEM B MUpPE TIOJIUMEPOB.
MpbL10: Buepa, CEero/ius, 3aBTpa
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