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OnoOpeHa 1 peKOMEeH/I0BaHa YT1Bepxaaro

C 1IEJIbIO MTPAKTUYECKOT0 MPUMEHEHHUS 1.0. 3aMECTUTENS AUPEKTOpa MO
METOINYECKON KOMUCCHUEN y4eOHO-METOAMYECKOM paboTe
MOATOTOBKU (T'YMaHUTAPHBIX U COLUATBHO-

SKOHOMUYECKHUX JUCITUIUIMH) CPEAHETO O.I1. EbpemoBa
o01m1ero oopa3oBaHus

IIporokon Ne 9 ot 25.04.2024 «26» 04 2024r.

MOINMUCAH SJEKTPOHHOI MOANUCHIO
U. 0. 3aMeCTUTE/IA JUPEKTOPa 10
yueOHO-MeTOo/Iu4ecKoii padorte

" Oxcana Ilerposna E¢pemona

Pabouas mporpamMMa y4eOHOW NUCHUIUIMHBI pa3padoTaHa ¢ y4eTOM IPUMEPHOU
OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMBbl CpelHEro odIiero oopazoBaHus, 0100pEeHHON
pelieHueM  (eepaibHOrO  y4eOHO-METOAMYECKOrO0 OOBEIMHEHUS 1O  00IeMy
obpazoBanuto (rmpoTokos oT 28 uroHsA 2016 . Ne 2/16-3), KoHueniuu npenoiapaHus
0011e00pa30BaTeIbHbIX JUCHMIUIMH C YYETOM INPO(ECCHOHAIBHON HaIPaBIEHHOCTU
MIporpamMM CpPEIHEro MpOo(PECCHOHAIBHOIO 00pa3oBaHMs, peaJu3yeMblX Ha 0asze
OCHOBHOTO 00111eT0 00pazoBanus (yTBepxaeHo MunucrtepctBoM [Ipocsenienust PO ot
30 ampems 2021r. Ne P-98), Ha ocHOBe mnpuMepHOH pabodeil MmporpaMMbl
0011e00pa3oBaTeIbHON IUCHUIUIMHBI «XUMUS», B COOTBETCTBUU C TpPeOOBaAHHUSIMHU
OI'OC COO u ®I'OC CIIO no podeccuu 46.01.03 /lenonpouzsooumers

Opranuzanusi-pazpadotunk: ['ocynapcTBeHHOE OOKETHOE MTPOQPeCcCUOHATBHOE
oOpa3zoBaTenpbHOE yupexkaeHue PocToBckoil oOnactu «J[oHCKOW MPOMBIIUICHHO-
texHuueckuit kosiemk (ITY Ne 8)» um. b. H. Crrocaps

Pa3zpabotuuk: eprynosa 3.H. - npenoaasatens ['BIIOY PO «IIITK (ITY Ne8)»
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1. OBIIASI XAPAKTEPUCTHKA PABOqEﬁ ITPOI'PAMMBI
OBIEOBPA30OBATEJIBHOU YYEBHOU JUCIIUIIVINHbI
OY .12 «<XUMMUSD»

1.1. O6saacTh NpUMeEHeHNsI TPOTPAMMBbI

PabGouass mporpamMma o00meoOpa3oBaTenbHON Y4EOHON JAMCHMILINHBI SIBISICTCS YaCThHIO
MporpaMMbl  TIOJITOTOBKH KBATM(HUIIMPOBAHHBIX paboumx, ciayxkamux 1o mnpodeccun 46.01.03
Henonpouszeooumens

1.2. MecTo THCHHMILIHHBI B CTPYKTYpPe MPOrpaMMbl MOATOTOBKH KBAJH(UIIMPOBAHHBIX
padoyuHuX, CIyKALIHMX.

OOmeoOpa3zoBareibHass  JUCHUIUIMHA  «XUMHS»  SBISETCS  O0S3aTENIbHOW  YacThIO
0011e00pa3oBaTenbHOr0 IUKIa 00pa3oBarenbHOH mporpammbl B cooTBeTcTBUU ¢ PI'OC CIIO mo
npodeccun 46.01.03 [Jenonpouszsooumens

Tpy10eMKOCTh JUCIUIUIMHBI «XUMUS» Ha 0a30BOM YPOBHE COCTaBIISCT 72 4aca, U3 KOTOPhIX 64
yaca — 0a30BbId MOIyJb (6 pa3aesnoB) U 8§ 4acOB — MPUKIAIHON MOIydb (1 paszmen), BKIHOYAIOUIUN
MPAaKTUKO-OPUEHTHPOBAHHOE COJIEPKAHNE KOHKPETHON MPo(ecCHu UiH CeHaaIbHOCTH.

[TpuknagHOM MOAYIB BKIIOUACT OAMH pa3zei. Pasnen 7 «Xumus B ObITY M IPOM3BOJICTBECHHOM
JESTeTbHOCTH YEJIOBEKa» pealln3yeTcs AJIsl BCeX Ipodeccuil/crennanbHOCTel Ha MaTepralie KeicoB,
CBSI3aHHBIX C DKOJIOTHUECKOM OE30MAaCHOCTHIO M OIICHKOM MOCIICACTBUN OBITOBOM U MPOU3BOICTBEHHOMN
NEeSTEILHOCTH, 110 OTPACISIM Oyayiiel npodecCuOHATBHOM IEATeTbHOCTH 00yYarOIINXCA.

[Tepuon 0Oy4eHus U pacnpeiesieHHe 0 CEMECTpaM OINpeeisieT 00pa3oBaTeIbHass OpraHUu3alHsl
CaMOCTOSITENIFHO, C y4YETOM JIOTHKM (OPMHUPOBAaHUS TPEIMETHBIX pEe3yJbTaToB, OOMUX W
npoeCCHOHATILHBIX ~ KOMIICTCHIIMH, MEXKIPEAMETHBIX CBSI3¢H € JAPYrUMH  JTUCIMILTHHAMHA
0011e00pa3oBaTeIbHOr0 U 00METPOdECCHOHATBHOTO IUKIIOB YI€OHOTO IUIaHa.

1.3. Ilesu ¥ IUIAHUPYeMbIe Pe3yJbTAThl 0CBOCHHS U CIHHIIINHBI
Lean 001eo0pa3oBaTeibHOM M CUMILITUHBI

dopMupoBaHUE y CTYJCHTOB IPEACTABICHUS O XWMHUYECKOW COCTABIIAIONICH €CTeCTBEHHO-
HAYyYHON KapTHHBI MUpa KaK OCHOBBI TPUHATHS PEUICHUH B XU3HCHHBIX M IPOHM3BOJCTBEHHBIX
CUTYaIUsIX, OTBETCTBEHHOTO TIOBE/IEHHUS B IPUPOJIHOM cpejie.

3agaun TUCHUINJIHHBI:

1) cpopmupoBaTh MOHUMAHKE 3aKOHOMEPHOCTEH MPOTEKAaHUS XUMHUUECKUX MTPOLIECCOB U SIBICHUHN
B OKpYXarolled cpele, HEJIOCTHON HaydHOH KapTHHBI MHUpa, B3aMMOCBS3M M B3aUMO3aBHCHMOCTH
€CTECTBCHHBIX HayK;

2) pa3BUTh YMEHHS COCTABIIATH (POPMYJITBI HEOPTaHUIESCKUX M OPTAHMYECKHUX BEIIECTB, YPAaBHEHUS
XUMHYECKUX pEeaknuid, OOBSCHATh WX CMBICH, HWHTEPIPETUPOBATh PE3yIbTaThl XUMHUYECKUX
HKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKA TPOBEICHHS TMPOCTEHIINX XUMHUYECKUX IKCIIEPHUMEHTAIbHBIX
UCCIIEIOBAaHUM C COOIO/IEHUEM TpaBHI OE30MacHOTO OOpalleHusl ¢ BElIeCTBaMHU U JTaOOpPaTOpPHBIM
000pyIOBaHUEM,

4) pa3BUTh yMEHHS HCIOJB30BaTh HH(POPMAIMIO XUMHYECKOTO XapakTepa W3 pa3IMYHbIX
HNCTOYHUKOB;

5) chopmupoBaTh yMEHHsI IPOTHO3HPOBATH TIOCIIEACTBUSL CBOCH IEITEIHPHOCTH M XMMHUYECKHX
MIPUPOJIHBIX, OBITOBBIX W TPOU3BOJICTBEHHBIX IPOIIECCOB,;

6) copmupoBaTh MOHUMAHKIE 3HAYMMOCTH JTOCTHXKEHUN XUMHYECKONH HAyKU U TEXHOJIOTUN NS
Pa3BUTHUS COIMATLHONU U IPOU3BOJCTBEHHOMU Cep.

Ilnanupyemble pe3yJabTarTbl  OCBOeHHMsI 0011e00pPa30BaTeJIbHON  AUCHMIUIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Oco0oe 3HaueHne AUCUUIUIMHBI uMeeT rpu popmupoBanuu OK u 1K



Kox ¥ HauMeHOBaHHe
GopmMupyembIx
KOMIIeTeHIINH

H.]IaHl/IpyeMble PE3yJbTAThI 0OCBOCHUA TUCIHHUIIJINMHBI

O6mme!

JMCHUIIHHAPHbIE?

OK 01. BeiOupars
CIIOCOOBI pelICHUs 33124
npodeccnoHaTBLHOM
JESTEITbHOCTH
NPUMEHUTEIBHO K
Pa3IMYHBIM KOHTEKCTaM

B yacTu TPpy10BOT0 BOCIIUTAHMS:

- TOTOBHOCTh K TpPYIdy, OCO3HAHUE IIEHHOCTHU
MacTepCTBa, TPYI0JI00ue;

-  TOTOBHOCTH K AaKTHBHOH  JCATSIbHOCTH
TEXHOJOTMYECKON U COLIMAIbHON HAIIPABICHHOCTH,

CHOCOOHOCTh MHUIIMHUPOBATh, IUIAHUPOBATH MU
CaMOCTOSITENILHO BBIIIOJIHATH TAKYIO A€ATEIbHOCTD;
- MHTEpeC K Ppa3JInYHbIM chepam
npodecCHOHATBLHOM 1eATENbHOCTH,

OsilaleHHe  YHMBEPCAJBHBIMH  YYeOHBIMH
N03HABATEJIbHBIMM JeHCTBUSIMU:

a) 0a30Bble JOrHYecKHe AelCTBHS .

- CaMOCTOSITENILHO (bopMynMpoBaTh u

aKTyaJM3upoBaTh MpoOJIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;

- YCTaHaBJIUBATb CYIHGCTBCHHBIﬁ IMPpU3HAK WA
OCHOBaHUsl ISl CpaBHEHMsS, KiIacCU(DUKAIMH U
00001eHMS,

- ONpeneNsITh UEeIH JACSITENIbHOCTH,
napaMeTpel 1 KPUTECPHUU UX JOCTUIKCHUA,
- BBIBIIATH 3aKOHOMEPHOCTH W MPOTUBOPEUMS B
pacCMaTpUBACMBIX SIBJICHUAX

- BHOCUTb KOPPEKTHUBHI B I€ATEIbHOCTh, OLICHUBATh
COOTBETCTBUE pPE3YyJbTATOB IIEJIIM, OIICHUBATh
PUCKH MOCTEACTBUHN ACSITEIBHOCTH;

- pa3BUBATh KPCATHBHOC MBIIIJICHUC IIPpU PCHICHUA
YKU3HEHHBIX TIPOo0IieM

0) 0a30Bble HCCJIEI0BATEIbLCKHE AeiiCTBHS:

3aJaBaTb

- BJAJETh CUCTEMOW XHMMHUYECKUX 3HAHUM, KOTOpas BKIJIKOYACT:
OCHOBOTIOJIATAIOIIME TOHATUSA  (XMMHUYECKHHW  DJEMEHT, aToM,
9JIEKTPOHHAsT 000JI0YKa aTroma, S-, p-, d-3JIEKTPOHHBIC OpPOUTAIH
aTOMOB, WOH, MOJICKYJa, BaJ€HTHOCTh, 3JEKTPOOTPUIIATEIHLHOCTD,
CTETICHh OKHCIICHUs, XMMHYECKas CBSI3b, MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, YIJIEPOJHBIA CKeseT, (PyHKIIMOHAJIbHASI TPYIINa,
pajuKall, U30MEpHUs, WU30MEpbl, TOMOJOTHYCCKHNA PsI, TOMOJIOTH,
YIJIEBOJOPOIbI, KUCIOPOA- W  a30TCOJAEpXKAIIUE COCAUHEHUS,
OMOJIOTMYeCKH AaKTHBHBIE BelecTBa (YIJIEBOABI, KHUPbI, O€IKu),
MOHOMEp, TOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC
COCIMHCHUS, KPHUCTAUIMYECKAs peIIeTKa, THIBI XHUMHYECKUX
peakiuit (OKHCITUTEIILHO-BOCCTAHOBHUTEIILHBIC, 9K30-U
SHJOTEPMUYECKHE, pEaKkIud  HOHHOro  OoOMEHa),  pacTBOp,
AJIEKTPOJIUTHI, HEIICKTPOJIUTHI, SJCKTPOIUTHUYECKAS TUCCOIUAITNS,
OKHUCIIUTEIb, BOCCTAHOBHUTENb, CKOPOCTh XHWMHYECKOW pEaKIIuH,
XUMHUYECKOE PAaBHOBECHE), TCOPUH M 3aKOHBI (TCOPHUS XUMHYECKOTO
CTpoeHHs opranuueckux BemlectB A.M. byrtnepoBa, Teopus
AIEKTPOJIUTUYECKON IHCCOLMAlUK, Mepuoauyeckui 3akoH J[.M.
MenpeneeBa, 3aKOH COXpPaHEHHUS MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3BIK XWMUH, (DAKTOJIOTHYECKHE CBEICHUS O
CBOICTBaxX, COCTaBe, MOJY4YeHHMH U 0€30MacHOM HCHOIb30BAaHUU
BOXHEHIINX HEOPTaHWYECKUX W OPTAaHWYECKHUX BEIIECTB B OBITY W
MPAKTUYECKON JEeSITeTbHOCTH YeJIOBEKa;

- YMETh BBISBJIATH XapaKTePHbBIC TPU3HAKU U B3aUMOCBSI3b N3YICHHBIX
MOHITHH, TMPUMEHATH COOTBETCTBYIOIIME MOHSATHS TMPH OMUCAHUU
CTPOCHUS M CBOMCTB HEOPTraHUYECKUX M OPTaHUYCCKHUX BEIIECTB U UX
MPEBpAICHU; BBISIBISATh B3aUMOCBS3b XMMHYECKUX 3HAHUU C
MOHATHSIMA W TPEACTABICHUSAMH JIPYTHX €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

! Vka3pIBaloTCS TMYHOCTHBIE M METATpeMeTHBIe pe3ynbTathl n3 I'OC COO (B mocneneii penakmun ot 12.08.2022) B oTrIaronsHoi popme, GopMupyembie
001eo0pa3oBaTeNbHON JUCITUTLTHHOM
2 JlucuuminHapHble (IPeIMETHBIE) Pe3yIbTaThl yKa3bIBAIOTCA B COOTBETCTBMM C METOIMKOH MPENoIaBaHus UCIUTLTMHbI




- BIIaJICTh HaBbIKaMH y4eOHO-HCCIIEI0BATEIBCKON 1
IIPOEKTHOM JEATEIBHOCTH, HABBIKAMM PA3PEIICHUS
npo0Jem;

- BBIABJIATH INPUYUHHO-CIECACTBEHHBIE CBS3U H
aKTyaJIM3UpOBaTh 3a/a4y, BbIIBUIATh THIIOTE3Y €€
peleHus, HaXOJUTb apryMeHThI JUIs
JI0Ka3aTesIbCcTBA CBOMX YTBEP)KICHUM, 3a1aBaTh
IIapaMeTpsl U KPUTEPUH PELICHHUS;

- AQHAIM3UPOBAThH IIOJIYYEHHBIE B XOJE DPEIICHM
3aJa4d pe3yJbTaThl, KPUTHUYECKH OLICHUBATh HX
JIOCTOBEPHOCTB, IIPOTHO3MPOBATH HM3MEHEHHUE B
HOBBIX YCJIOBUSIX;

- YMETb IIEPEHOCUTH 3HaHUS B IO3HABATEIBHYIO U
IPAaKTUYECKYI0 00JIACTH KU3HEIEATEIILHOCTH;

- yMETb MHTEIPUpPOBaTh 3HAHHUS U3 Pa3HBIX
HpPEIMETHBIX 00JIacTel;

- BBIABUraTb  HOBBIE  HJEH,
OpPUTMHAJIbHBIE [TOJIXO0/Ibl U PELLIEHUS;
- CIOCOOHOCTH MX UCIIOJIb30BaHUS B
ITO3HABATEJIBHON U COLIUAIIbHOW MPAKTHKE

npeaiaraTh

- YMCTb HCIOJIb30BAThb HAUMCHOBAHHA XHUMHYCCKUX COCI[I/IHGHI/If/’I
MEXIYHApOJAHOIO CO03a TEOPETHUUECKOW M NPUKIATHOM XUMHU U
TPUBHUAJIBHBIC Ha3BaHUS Ba)KHEUIITNX BCIICCTB (BTI/IJIGH, allCTUJICH,
rnuuepus, (enon, Qopmanpierus, yKCycHas KHCIOTa, TIIMIUH,
YTapHBIN I'a3, YIJIEKUCIIBIN a3, aMMHaK, ralieHas U3BeCThb, HeraleHas
U3BECThb, IHTHEBAs COJAa U JPYTUX), COCTaBIATH (HOPMYIIbI
HCOPTraHNYCCKUX U OPraHNYCCKUX BCUICCTB, YPABHCHHUA XUMHUYCCKUX
peakiui, OOBSICHATH HUX CMBICI;, MOATBEPXKAATh XapaKTepHbIE
XUMHNYCCKHUEC CBOMCTBaA BCIIICCTB COOTBCTCTBYHOIIMMU
HKCIIEPUMEHTAMU U 3aMUCSIMHU YPaBHEHU XUMUYECKUX PEaKIIHii;

- YMCTb YCTaHaBJIMBATb MPUHAJICKHOCTD HN3YUCHHBIX
HEOPraHMYECKUX M OpPraHMYeCKHX BEIIECTB K OMNpPEEICHHBIM
KJlaccaM M TPyIIaM COCAMHEHUH, XapaKTepu3oBaTh HUX COCTAB M
Ba)KHEHIIIMEe CBOICTBa; ONpEAENsATh BUIbl XUMHUYECKHX CBsI3eil
(KOBaJIeHTHaﬂ, HOHHAas, METaAJJIMYECKasd, BOI[OpOI[Haﬂ), THIIBI
KPUCTAINIMYECKUX  PEHIETOK  BEIIECTB; KJIacCU(UIIUPOBATH
XUMHNYCCKUEC PCAKIINH,

- copMUpOBaTh MPEACTABICHUS: O XMMHYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOM KapTHHBI MHUpPA, POJIM XUMUU B MO3HAHUU
SABJIGHUN MpHUpPOAbl, B (OPMUPOBAHUM MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOMN st
pelIeHUs] MPAKTHYECKUX 3a/lad U DIKOJOTHYECKH OOOCHOBAaHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOJIHOM CpeJIE;

- yMETh NPOBOAUTH pacCYeThl IO XUMHUYECKMM (GopMyliaM H
YpaBHEHUSM XUMHUYECKHX PEAKIUil C MCIOJIb30BaHUEM (DU3UUECKHUX
BCJIMYHH, XapaKTCPHU3YIONIHNX BCIICCTBA C KOJIMUECTBEHHOU CTOPOHBI:
Macchl, 00beMa (HOpMallbHbBIE YCTIOBHS ) Ta30B, KOJMYECTBA BELIECTBA;
HCIOJIB30BATh CHUCTCMHBIC XWMHWYCCKHUC 3HAHUA JId [PUHATHA
pelIeHul B KOHKPETHBIX U3HEHHBIX CHUTYalUsX, CBA3AHHBIX C
BCIICCTBAMH 1 UX ITPUMCHCHUCM

OK 02. Mcnonp3oBars
COBpPEMEHHBIE CPECTBA
MOWCKA, aHaJIM3a U
MHTEpHpeTaluu
uHpoOpMalUU 1

B 00s1acTH HEHHOCTH HAYYHOI'O NTO3HAHMSA:

- c(OpMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOLLIETO ~ COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HayKd M OOIECTBEHHOM NpPaKTUKH,
OCHOBaHHOT'O Ha JMaJiore KYJBTYD,

- yMeThb IUIAHUPOBAaTh M BBIMNOJHITH XMUMHUYECKUN SKCIIEPUMEHT
(mpeBpallieHus1 OpraHMYeCKUX BELIECTB IIPU HAIPEBAHUU, TIOTYYEHHE
ATHJIEHA M H3Y4YeHHE €ro CBOWMCTB, KayeCTBEHHbIE pEaKIMHU Ha
allbJIETU/IbI, KpaxMaJjl, YKCYCHYIO KHCIIOTY; IeHaTypalus OeIKoB Mpu
HarpeBaHWH, IIBETHbIE pEaKIHUU OENKOB; TMPOBOJAMTH PEAKIHUU
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nH(pOPMALOHHBIE
TEXHOJIOTUU IS
BBITIOJIHEHUS 3a/1a4
npodeccHoHaIbHON
JeATeIbHOCTH

CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MeECTa B
MOJUKYJIBTYPHOM MHUPE;

- COBEPILICHCTBOBAHUE SI3bIKOBOM M YHUTATEIBCKOU
KYJbTYpPhl KaK CpPEICTBA B3aUMOACHCTBUS MEXIY
JIOIbMU U ITO3HAHUS MUDA;

- OCO3HAaHHME IIEHHOCTH HAyYHOW JESITEIbHOCTH,

FOTOBHOCTb  OCYIIECTBJISITh  MPOCKTHYIO U
HCCJIEIOBATEIbCKYIO JeSITeNIbHOCTD
WHJUBUJIYAJIbHO U B TPYIIIIE;

OBinaseHue  yHUBepPCAJIbHBIMH  Y4eOHBIMH

NMO3HABATEJIbHBIMHU 1eHCTBUSIMMU:

B) padora ¢ undgopmanmeii:

- BJIaZICTh HAaBBIKAMH TIOJYYEHUS WHPOpPMALUU U3
HUCTOYHUKOB Ppa3HbIX THUIIOB, CaMOCTOSITEIHLHO
OCYILIECTBIISATh IIOUCK, aHAJIU3, CUCTEMATU3ALUI0 U
MHTEPIIPETANIO UH(DOPMALIUY PA3IUYHBIX BUIOB U
dbop™m npeacTaBIeHUs;

- CO3/1aBaTh TEKCTHl B pa3iMuHBIX (opmaTtax c
y4eTOM Ha3HaueHus uH(OpMalMM U [EIeBOU

ayIUTOpUH, BbIOMpas ONTUMaIbHYIO (opMy
IIPEJICTaBICHNS U BU3yalIU3aluy;
- OLIGHMBAaTh JIOCTOBEPHOCTb, JIETUTUMHOCTb

UHpOpMalLlK, €€ COOTBETCTBHE IPABOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- HCIOJIb30BaTh CPEJICTBA HH(POPMALMOHHBIX H
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pElIEHUU
KOTHUTHBHBIX, KOMMYHHMKaTHBHBIX u
OpPraHU3allMOHHBIX  33a7ad ¢  COONIOIEHUEM
TpeOOBaHUI HPrOHOMUKH, TEXHUKHU 0€30MacHOCTH,

TUTHEHBI, pPECypcocOepekXeHusl, TMPABOBBIX W
THYECKUX  HOPM, HOpM  HWHGPOPMAIMOHHOMN
0€30I1aCHOCTH;

- BJIaJICTh HaBBIKAMU PACIIO3HABAHUS U 3AILUTHI
uH(popMaluu, HTHPOPMAIIMOHHON 0€301acHOCTH
JMYHOCTH,

MOHHOTO OOMEHa, ONpeneisATb Cpely BOJIHBIX  PAacTBOPOB,
Ka4yeCTBEHHbIE PEaKIMM Ha Cynb(ar-, KapOOHAT- U XJIOPUI-AHUOHBI,
Ha KaTHOH aMMOHMS;, peIIaTh SKCIIEPUMEHTAIBHBIC 33/1a4H 110 TEMaM
"Mertambl" u "Hemeramipl") B COOTBETCTBUU C MPABHIIAMH TEXHHUKH
0e30macHOCTH MpH OOPALICHWH C BELIECTBAMU U JIAOOPAaTOPHBIM
0o0OpyIOBaHUEM;  HpPEACTABIATb  PE3YJNbTaTbl  XUMHUYECKOIO
JKCIepUMeHTa B (opMe 3amuch YpaBHEHUH COOTBETCTBYIOLIMX
peakuuii ¥ GopMyIupOBaTh BHIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAIM3UPOBATH XUMHUECKYIO HH(POPMALIUIO, TTOITY4aEMYIO U3
pasHbBIX HCTOYHHUKOB (CpeACTB MaccoBOW HH(OpManuu, CeTb
WuTepHer u apyrue);

- BJIaZICTh OCHOBHBIMU METOJaMM HAyYHOT'O IO3HAaHUs BEIIECTB U
XUMUYECKUX SIBJICHUN (HaOdrofeHue, HW3MEpEeHHe, HSKCIEPUMEHT,
MO/JICJIUPOBAHUE);

- yMeThb NPOBOJUTH pacueThl IO XHUMHUYECKHM (opMmyram u
YPaBHEHMSIM XMMHUYECKHX PEaKlUil ¢ MCHOIb30BaHUEM (PU3UUECKUX
BEJIMYMH, XapaKTEPU3YIOLINX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, 00beMa (HoOpMaJlbHbIE YCIOBHS ) Fa30B, KOJIMYECTBA BELECTBA;
UCMOJIb30BaTh CHCTEMHBbIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHSA
pemieHnii B KOHKPETHBIX JKHU3HEHHBIX CHUTYaIlUsX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHUEM




OK 04. O¢ddexruBHO
B3aUMO/JICHCTBOBATh U
paboTaTh B KOJUICKTHBE U
KOMaHJ1e

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITEIIBHOCTH U CaMOOTIPE/ICIICHUIO;
-OBJIAJICHUC HaBEIKAMHU y4eOHO-
HCCIIEIOBATENIbCKOM, IPOEKTHOM M COLHUAIBHOM
JIeSTCIIEHOCTH;

OsJaanenue YHHBepPCAJIbHbIMH
KOMMYHUKATHBHBIMU 1eCTBUAMM:

0) coBMeCTHas 1eATeJIbHOCTD.

- TIOHUMAThb M HCIOJb30BATh MPEUMYILECTBA
KOMaHJAHOW ¥ UHJIMBUyaJIbHOU paboThI;

- NPUHUMATH LEITHW COBMECTHOM JIEATEIbHOCTH,
OpPraHU30BBIBaTh U KOOPJAMHHPOBATH JCHCTBUS IO
€€ JOCTIDKCHHIO: COCTaBJIATh IUIAH JICHCTBHIA,
pacrpeaensiTh pojau C y4eTOM MHEHUN y4aCTHUKOB
00CyX/1aTh pe3yJabTaThl COBMECTHOM PaOOTHI;

- KOOPIMHUPOBAaTH U BBHINOJHATH padoTy B
YCIIOBHSIX peanbHOTO, BUPTYaJILHOTO i
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYLIECTBISITh TO3UTUBHOE CTPATErHYECKOE
MOBEJICHUE B PA3JIMUHBIX CHUTYallUsSIX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBiaseHue yHUBEPCATbHBIMHU PeryasiTUBHbIMH
JeliCTBHSIMU:

') NPUHATHE ce0s1 M APYrUX JHo/eii:

- IPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX JTHOJAEH
MIPU aHAJIM3E PE3YJIbTATOB JIEATEILHOCTH;

- IPU3HABATh CBOE MPABO M MPABO JIPYTUX JHOAEH
Ha OIIMOKMU;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MU C
TTO3UIIMH JIPYTOT0 YEJIOBEKa,

- YMETh IUIAHUPOBATh M BBIIOJIHATH XUMHUYECKUH HKCIEPUMEHT
(mIpeBpalIeHus] OPraHNYeCKUX BEIIECTB IPU HarpEeBaHUU, ITOTyYCHHUE
STHJICHA M HW3YyYEHHE €ro CBOICTB, KauyeCTBCHHbIC pPEaKLUHUU Ha
aNb/ICTUIbI, KpaxMall, YKCYCHYIO KUCIIOTY; JIeHaTypaus OSIKOB IpH
HarpeBaHWH, IIBETHbIE pPEAKIUU OENKOB; TPOBOAUTH PEAKIIUU
MOHHOTO OOMEHa, OmpenensiTb Cpeay BOJIHBIX  pacTBOPOB,
Ka4yeCTBEHHBIC PEeaKIMK Ha Cynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTUOH aMMOHHUS; peliaTh SKCIEPHUMEHTAIbHBIC 33/1a41 110 TeMam
"Metannst" 1 "Hemeramibl") B COOTBETCTBUM C NMPAaBUIAMH TEXHUKH
0e30macHOCTH MpU OOpalIeHUH C BEUIeCTBAMU M J1a0OPaTOPHBIM
000OpyIOBaHWEM;  TPEACTABIATH  PE3YJNbTaThl  XUMHUYECKOTO
JKCIIEpUMEHTa B (OpME 3alHMCH YPaBHEHHH COOTBETCTBYIOLIMX
peakuuii ¥ GOpMyIUPOBATH BHIBOJIBI HA OCHOBE 3THUX PE3yIbTATOB

OK 07. CoxnelicTBOBaTHL
COXpaHEHUIO
OKpY>Karolleu cpebl,
pecypcocOepexeHmIo,
MIPUMEHSITh 3HaHUSI 00

B o061acTH 3K0J10rM4YeCKOro BOCIIUTAHNA:

- c(hopMHPOBAHHOCTH SKOJOTHYECKON KYIBTYPHI,
IIOHNUMAHUEC BIINAHHUA COOUAIIBHO-DKOHOMUYCCKUX
MpOLIECCOB  HAa  COCTOSIHUE  MPUPOJHOM U

- copMUpOBaTh TPEACTABICHUS: O XUMHYECKOW COCTaBIISIOIICH
€CTECTBEHHOHAYYHOM KapTHHBI MHUpPA, POJIM XUMUU B MO3HAHUU
SBJIGHUN MpHUPOAbI, B (OPMUPOBAHUM MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelieHrsT TMPAKTUYECKUX 3a7ad M JKOJIOTUYECKH OOOCHOBAHHOTO
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M3MEHEHHUHU KJIMMaTa,
MIPUHIIMITBI OEPEKITMBOTO
MIPOU3BOJICTBA,

3¢ peKTUBHO AEHCTBOBATH
B UPE3BbIYANHBIX
CUTYaIUsIX

COLMAIBHOW Cpefbl, OCO3HAaHUE TJI0OATBHOTO
XapakTepa dKOJIOTHYECKUX MPOoOIIeM;

- IUIAHUPOBAHUE W OCYILIECTBJIEHUE ICHUCTBUU B
OKpY’KallIllel cpeAe Ha OCHOBE 3HaHUs Lenel
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUYECTBA;

AKTHBHOE HENIPUATHE ACHCTBUMN, IPUHOCALLUX BPE.L
OKpYXKaroIlEH Cpese;

- yYMEHUE MPOrHO3HPOBaTh HEOJIATONpPUSITHBIE
3KOJIOTUYECKHUE TIOCIIEACTBUS TPEANPUHUMAEMBIX
JIEMCTBUM, IPEAOTBPALLATh UX;

- paclupenue OnbITa
3KOJIOTUYECKOW HAIPaBIEHHOCTH;
- OBJIaJICHUE HaBbIKAMHU yueOHO-UCCIIeI0BATEIbCKOM,
MIPOEKTHOM U COLIMANIBHOM IE€STEIbHOCTH;

JACATCIIBHOCTH

OTHOLIEHUSI K CBOEMY 3/10POBbIO U IIPUPOIHON CpEE;

- yMeThb coOJIOfaTh MpaBUiia IKOJOTUYECKU I€IecO00pa3HOro
MOBEJCHUS B OBITY M TPYAOBOM NEATETHLHOCTH B LIEISIX COXPAHEHHUS
CBOETO 3J0POBbsI U OKpYXAarollel MPUPOAHON Cpelbl; YUHUTHIBATDH
OMACHOCTb BO3JEHCTBUS HA JKUBBIE OpPraHU3MBbl OIPEAEICHHBIX
BEIIECTB, IMOHMMAas CMBICII TOKa3aTeisl MPEeAeTbHOM JOIMyCTUMOMN
KOHIICHTpALUU

IIK 2.4. Ocywecmenamo
IKCnepmu3y  UeHHOCHmuU
0OKYMEHm 08, eéecmu
omoop OO0KyMeHmoe Ha
XpaHneHnue u
YHUuUmoJICeHue,
OOKYMEHmuUupoeams
padomy IKCnepmHou
Komuccuu.

YyBCTBO rOpJIOCTH U YBAKEHUSI K UCTOPUHU U
JIOCTUKEHUSIM OT€YECTBEHHONM XUMHYECKON HAYKH;
XHMHYECKH TPaMOTHOE MOBEICHUE B
npodecCHOHANBHOM IEATEILHOCTH U B OBITY NPU
oOpaleHuu ¢ XMMHUYE€CKUMU BEIIIECTBAMH,
MaTepHalaMH U MpoueccaMu

WCIIOJIb30BAaHUE PA3TUYHBIX BUIOB
MMO3HABATEIHLHON JICITEIbHOCTH M OCHOBHBIX
MHTEJUICKTYaJIbHBIX Oorepanuii (moCTaHOBKU
3a1a4u, GopMyIHpOBaHUS TUIIOTE3, AHATIN3A U
CHHTE3a, CPaBHEHMUsI, 0000IICHUS,
CHCTEMaTHU3al1iH, BbISIBJICHUS TPUUUHHO-
CIICICTBEHHEIX CBSI3CH, IOMCKA aHAJIOrOB,
(dbopMyITHUpOBaHUS BHIBOJIOB) TSl PELICHUS
MOCTaBJICHHOW 3a7]a4M, MPUMEHEHUE OCHOBHBIX
METOJIOB MO3HAHUSA (HAOIIOIEHUS, HAYIHOTO
SKCTIEPUMEHTA) JJISl U3YYCHHS PA3IMYHBIX CTOPOH
XUMHYECKHX 00BEKTOB M MPOIIECCOB, C KOTOPBIMU
BO3HHMKAET HEOOXOIUMOCTE CTAaJIKHBATLCH B
npodeccuoHaIbHOM chepe

BJ'IaI[eHI/Ie OCHOBHBIMH METOJAMH HAYUHOT'O ITO3HAHMU,
HCIIOJIb3YCMbIMH B XUMUU: Ha6JIIOI[€HI/ICM, OIIMCAaHHUECM,
HU3MEPCHUCM, SKCIICPUMCHTOM,; YMCHUC O6pa6aTbIBaTL, 00BACHATH
PE3YyIbTaThbl IPOBCACHHBIX OIIBITOB U ACJIATh BBIBOJbI; TOTOBHOCTDH U
CIIOCOOHOCTH MNPUMCHATH MCTOABI TIO3HAHUS TP PCIICHUU
MPAaKTUYCCKUX 3aaaY
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1.4. Ucnoab3oBanue yacoB BapuaTuBHoi yactu IIIIKPC npodeccun

- 00beM 00pa30BaTENbHOM MporpamMmbl 72 yaca, B TOM YUCIIe

- CyMMapHas yyeOHasi Harpy3ka BO B3aMMOJICHCTBHUHM € IpenojaBaresieM 72 Jaca

B Tom umcne wacoB BapmatuBHOM uyactu y4yeOubix mukioB IIIIKPC mnpodeccun He
IIPEyCMOTPEHO

2. CTPYKTYPA U COJIEP)KAHUE YUEBHOM JUCIHUILIAHBI
2.1. O0beM yueOHOI JMCHHMILIMHBI M BHABI Y4e0HOH padoThI

Buj yueOHoit padoThI O0bem B yacax
O0bem o0pa3oBaTeIbHON NPOrpaMMBbl NpeAMeTa 72
B T.4.

OcHoBHoOE coiepKaHue 64
BT. U..

TEOpETUIECKOe 00yIeHUE 30
[PAKTUYECKUE 3aHATUS 24
1abopaTOpPHBIE 3aHATUS 10
IIpodeccnoHanbHO-OPHUEHTHPOBAHHOE CO/IeP:KaHMe (Codep:KaHue 5
NMPHUHKJIAHOTO0 MOIYJIsSA)

BT. Y..

TeopeTu4ecKoe o0ydyeHue 2
IIPAKTUYECKUE 3aHATUS 4

IIpome:xyTouHas arTecTaums (3a4eT) 2




2.2. TemaTn4eckuii IJIaH U COJlep:KaHMe Y4eOHOH TUCHHUILVINHBI « XXMM

HaumenoBanmue Conep:kanue y4e0HOro MaTepuaia (0CHOBHOE H PO(eCcCHOHATLHO-OPHEHTHPOBAHHOE), Ob1en 1aC0B dopMHpYyeMbIe
pa3iesioB U TeM Ja00paTOPHbIE U MPAKTHYECKHE 3AHSATHS, IPUKJIATHONH MOXYJIb KOMITETEHIHH
1 2 3 4
OcHoBHoOeE coepxaHue 64
Pa3zgean 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. OcHoBHOE coep:KaHue 4 OK 01
Crpoenne atomoB | TeopeTnueckoe ooyueHue 2
XAMAYCCKUX CoBpeMeHHass MOJeTIb CTpOeHUS aroma. CHUMBOJIMYECKHHA SI3bIK XUMHH. XHMHUYECKHH OJIEMCHT.
SJICMCHTOB 1 DnexTpoHHas KOH(urypamus atoma. Knaccudukanuss XMMHUYECKAX DIIEMEHTOB (-, P-, d-31€MEHTHI).
fipupona BaneHTHblE ~ OJIEKTPOHBI.  BaleHTHOCTB.  DJEKTpOHHAss  NPUPOJa  XMMHYECKOW  CBSI3M. 2
XAMAHECKON DIIEKTPOOTPHUIIATEIBHOCTh. BHIBI XHMHUYECKOH CBsA3M (KOBAJICHTHAS, HWOHHAs, METATHYECKasl,
CBs3H BOJIOPOIHAs) U CIIOCOOBI €€ 00pa30BaHuUs
IIpakTHyecKue 3aHATHS 2
Pemenne 3asaHMii Ha HCIOJB30BAHHE XHMHYECKOHW CHMBOJHMKM M Ha3BaHWH COEIMHEHUM IO
HOMEHKJIATYpE MEKIYHAPOIHOTO COI03a TEOPETUUECKOM M MPUKIIAIHON XUMUH M TPUBHAILHBIX HA3BaHHUI
JUISL COCTABICHUS XUMHYECKUX (DOPMYJI ABYXaTOMHBIX COEAMHEHMI (OKCUIOB, CYIb(HUI0B, THAPHIOB U
T.IL.) ¥ JPYTUX HEOPTAaHUYECKUX COEANHEHHIM OTIEIBHBIX KJIaCCOB. 2
[IpakTuyecKue 3aaHus Ha YCTAaHOBIICHUE CBS3M MEXKIY CTPOCHHEM aTOMOB XMMHUUECKHUX JIEMEHTOB M
MEPHOTUYECKUM U3MEHEHHEM CBOWCTB XHMHYECKHMX DJIEMEHTOB M UX COEJAMHEHHUH B COOTBETCTBHHU C
nojoxeHueM [leprnoandeckoi CUCTEMBI.
Tema 1.2. OcHoBHOE coep:kaHue 2 OK 01
Iepuoauueckuii | [lpakTH4yecKkne 3aHATHS 2 OK 02
3aKOH H TabmuIa [Meproanyeckas cucreMa XUMHIeCKuX siemeHToB J[. M. MenneneeBa. ®u3ndeckuii CMBICIT
1. Menneneea ITepuoanueckoro 3akona J[.M. Meneneea. 3akOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHYECKHX
3IIEMEHTOB, 00Pa3yeMBIX MU IIPOCTHIX M CIIOXKHBIX BENIECTB B COOTBETCTBUH C MOJI0KEHUEM
XHMHYECKOT0 dyieMenTa B [leproanueckoii cucteMe. MUpOBO33PEHYECKOE M HAYYHOE 3HAYEHHE
[Tepuonnueckoro 3akona /.M. Menaeneesa. [Iporno3sr .M. MenneneeBa. OTKpbITHE HOBBIX 2

XUMHUYECKHUX BJIECMEHTOB.

Pemenue nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTepU3aUI0 XUMHUYECKUX
3eMeHTOB «MeTalmn4eckie / HeMeTaTHIeCKIEe CBOMCTBA, SJIEKTPOOTPUIIATEIBHOCTh XUMUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHHUEM U TTOJIOKEHUEM B MEPUOIUUECKON CUCTEME
xuMudeckux aneMeHToB .M. Mengeneeray
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Pa3nen 2. XuMuuyeckue peakimuu 10
Tema 2.1. Tuner | OcHOBHOE colepKAHUE 4 OK 01
XUMHUYECKHX Teopernueckoe o0yuenune 2
peakuui Knaccugukanus v THIIBI XUMHUYECKUX PEAKIU C yUacTHEeM HeopraHudeckux BemecTB. CocTaBiieHHe

YpaBHEHUH peakluii COeAMHEHUs, PA3JI0KEHUs, 3aMeIlleHus, 0OMEHa, B T.4. peakLuil TOpeHHUsl,

OKHCIICHUS-BOCCTAHOBJICHHUSI.

VYpaBHeHUs OKUCIIEHUSA-BOCCTaHOBIIEHUS. CTeneHb okucieHus. OKUCIUTENb U BOCCTAHOBUTEIIb. 2

CocraBieHue 1 ypaBHUBAHHE OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX PEAKIMIA METOAOM JIEKTPOHHOTO

6ananca. OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH B IPUPOJIE, IPOM3BOJICTBEHHBIX IIpolieccax U

KHU3HEJIEATEITbHOCTH OPTraHU3MOB

IIpakTHyeckue 3aHATHA 2

KonnyectBeHHble OTHOLIEHHUS B XUMUHM. OCHOBHbIE KOJUYECTBEHHbIE 3aKOHbI B XMMUHU U PACUETHI 110

YpaBHEHHMSIM XUMHUYECKHX peakmuid. Moib Kak eIuHHIIa KOJWYecTBa BeliecTBa. MousipHas Macca.

3aKOHBI COXpaHEHHs1 MacChl U 3Hepruu. 3akoH ABorajgpo. MosspHblii 00beM ra3oB. OTHOCHUTENbHAS 2

IUIOTHOCTH Ta30B. PacyeTsl mo ypaBHEHUSM XMMHUYECKHX PEAKIU C MCIOJIB30BAaHHEM MAacChl, 00beMa

(HOpMaJsIbHbIE YCIOBHS) ra30B, KOJMUYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coep:kaHue 4 OK 01
DJEKTPONUTUYCCKA| TeopeTnyeckoe 06yueHne 2 OK 04
L AACCOLHAIMA M | Teopys »1eKTpOIUTHYECKOM aucconnanyu. MOHBI. DIEKTPOIUTEI, HEXIEKTPOIUTEL. Peakiuu HOHHOTO
HOHHBI OOMeH obmena. CocTaBlieHHE PeaKlUii HOHHOro oOMEHa IIyTeM COCTaBIECHHsS UX IOJHBIX U COKpAIIEHHBIX 2

WOHHBIX YpaBHEeHMH. KHCIOTHO-OCHOBHBIE peakinu. 3a/1aHusi Ha COCTABJICHUE HOHHBIX PeaKIni

JlabopaTopHble 3aHATHUS 2

JIaGoparopHas paboTa “TUMIbl XUMUYECKUX PEaKLIUN”.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yOIIMXCs BEIIECTB) U IPU3HAKOB 2

XUMHYeCcKHX peakiuil. [IpoBenenue peakuuii HOHHOro 0OMeHa, OIpeIeIeHUe Cpe bl BOIHBIX

pacTBOpPOB. 3a/IaHus HA COCTABJIIEHUE HOHHBIX PEaKIIUi
KonTpouabnas

CrpoeHue BelecTBa U XUMHUYECKHE PEeaKIIuu 2
padora 1
Paznea 3. CrpoeHne 1 CBOIICTBA HEOPIAaHMYECKHUX BELECTB 16
Tema 3.1. OcHoBHOeE coep:xaHue 4 OK 01
Knaccupukanus, | Teoperuueckoe o0y4enue 2
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HOMEHKJIaTypa U
CTpOEHHE
HEOPraHUYECKUX
BELIECTB

[Ipenmer Heopranuueckoit xumun. Kiaccudukanus HeopraHuueckux BemiecTB. [IpocTsie U clI0kKHbIe
BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIECTB (OKCHU/IBL, TUAPOKCH/IBI, KUCIOTHI, coiH). B3anMocBs3b
HEOPraHMYECKUX BEUIECTB. ArperaTHble COCTOSHUS BemecTBa. Kpucrannmnueckue u amoppHbIe
BeIeCTBA. TUIBI KPUCTAIIMYECKHUX PEIIETOK (aTOMHAs!, MOJICKYJISIpHAs, HOHHAS, METAJTIMYECKas ).
3aBHCUMOCTD (PU3UUECKUX CBOIMCTB BEIIECTBA OT THUIA KPUCTAIIMYECKON PEIIETKU. 3aBUCUMOCTb
XMMHYECKOH aKTUBHOCTH BEIIECTB OT BHJa XMMUYECKON CBSI3M M TUIA KPHCTAJUINYECKON PEIIETKH.
[TpuurHBEI MHOTOOOpA3Ms BEIIECTB

HpaRTn'{ecmle 3aHATHUHSA

Homenknarypa HeOpraHMYECKIX BEIIECTB: HA3BaHUE BEIIECTBA UCXOMAS U3 UX XUMHUYECKON (POPMYIIBI
WA COCTaBJIEHUE XUMHUYECKON (POPMYIIbI MCXO U3 Ha3BaHUS BEILECTBA 10 MEXYHapOIHON
(MIOITAK) nnu TpuBUaJIbHON HOMEHKJIATYpE.

Pemienne mnpakTHueckux 3aJaHMil M0 KJIacCU(PUKALMM, HOMEHKIAType M XUMHYECKHM (opmynam
HEOpPraHMYECKUX BELIECTB PA3JIMYHBIX KJaccoB (yrapHbli ra3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas
U3BECTh, HEralleHasl U3BECTb, MUThEBAs COJIA M JPYTUX): HA3bIBATh U COCTABIATH (DOPMYJIbI XMMUUECKUX
BEIIECTB, ONPEACIATh IPUHAIIEKHOCTD K KIIaccy.

HcTounnku xuMnudeckoi nHdopMauu (cpeacTB MmaccoBoit HHGpopManuu, cetb IHTepHET u apyrue).
[Tonck nHbOpMaMK O HA3BaHUSM, HIEHTH(PHUKATOpAM, CTPYKTYPHBIM hopmyiiam

OK 02
IIK2.4

Tema 3.2. dusuko-
XHUMHYECKHE
CBOMCTBaA
HEOPraHUYECKHX
BCIISCTB

OcHoBHOE co/lep:KaHue

Teopernueckoe o0yuenune

Meramibl. O6mue Quznyeckne U XUMUYECKHE CBOMCTBa MeTaiioB. CriocoObl TOJy4eHHs. 3HAYEHUE
METAIJIOB M HEMETaJNIOB B TPHUPOJAE U KHU3IHEACITENLHOCTH 4YelOBEeKa U opraHu3MoB. Kopposus
METAJIJIOB: BUJIBI KOPPO3HUH, CITOCOOBI 3aITUTHI METAIIJIOB OT KOPPO3HH

Hemerannel. OOmme ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaUIOB. THIUYHBIE CBOWCTBA
HemetaiioB [V— VII rpynn. Knaccuduxamus 1 HoMeHKIaTypa cOeJUHEHU HeMeTaioB. KpyroBopoTsl
OMOTEHHBIX JIEMEHTOB B PUPOJIE

XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHNYCCKUX BCUICCTB (OKCI/I)IOB, THAPOKCUIAOB, KUCIIOT,
coJieil u ,Z[p) 3aKOHOMepHOCTI/I B U3MEHEHHUM CBOMCTB IMPOCTBIX BCIICCTB, BOOOPOJAHBIX COCHHHGHHﬁ,
BBICIIUX OKCHUJ0OB U TUAPOKCUIOB

IIpakTHYeckue 3aHATHSA

CocraBneHrne ypaBHEHMM XUMHUYECKHX PEAKIMI C Yy4aCTHEM IPOCTBIX M CIOKHBIX HEOPTraHUYECKHUX
BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aM(OTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX COoJei,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

PemreHne npakTUKO-OpHEHTHPOBAHHBIX TEOPETUYECKHX 3aJaHMIl HAa CBOMCTBA, COCTAB, MOJYYEHUE H

OK 01
OK 02
IIK2.4
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0e30macHOe HCIOJIb30BaHUE BAKHEHIINX HEOPraHWYECKHX BEHIECTB B OBITY M MPAaKTUYECKOM
JEeATEIbHOCTH Y€JI0BEKA

Tema 3.3. OcHoBHOE co/lep:KaHue 2 OK 01
Unentupuxauus | JlaGopaTopHbie 3aHATHN 2 OK 02
HCOPraHMYeCKUX | JTaGoparopHas pabora «MnenTrduKaiys HEOPraHUIECKUX BELIECTB. OK 04
BCIICCTB PemeHne sKClEpUMEHTANBHBIX 3a4ad 110 XUMHUYECKHM CBOWCTBAM METAJUIOB M HEMETAIIOB, IIO

Pacrno3HaBaHMIO U MOIYYECHHUIO COEAMHEHNI METAJIIOB U HEMETAJIIOB. 2

Wnentudukaniss HEOPraHMYECKUX BEIIECTB C HCIOJIb30BaHUEM HX (PU3HKO-XMMHUYECKHX CBOWCTB,

XapaKTepHBIX KAaueCTBEHHbIX peakiuil. KauecTBeHHble peakiuu Ha cyiabpaT-, KapOoHAT- U XJIOpU-

AQHUOHBI, Ha KATHOH aMMOHMUSI
KonTtpoibHasn N

CBolicTBa HEOPTaHUYECKUX BEILIECTB 2
padota 2
Paznea 4. CTpoeHue u CBOMCTBA OPraHMYeCKHUX BelIECTB 24
Tema 4.1. OcHoBHOe coep:kaHue 4 OK 01
Knaccupukanus, | Teoperudeckoe oGy4yenue 2 IIK2.4
CTPOCHHE 1 [losiBieHMe M pa3BUTHE OPTraHMYECKOM XMMHUHU Kak Hayku. [Ipenmer oprannueckon xumMun. Mecto u
HOMEHKJIaTypa 3HAUEHUE OPraHNYECKOU XMMHH B CUCTEME €CTECTBEHHBIX HayK.
OpraHUYECKUX XUMUYECKOE CTPOEHUE KakK IMOPSIOK COETUHEHHs] aTOMOB B MOJIEKYJ€ COTJIACHO HMX BaJICHTHOCTH.
BEIIECTB OCHOBHBIE TTOJIOKEHUSI TEOPUM XMUMHUUYECKOTO CTPOEHUSI OpraHudeckux coenuHeHuii A.M. bytieposa.

VYrnepoaHblii CKENeT OpraHu4ecKol MOJIEKYJbl. 3aBUCHUMOCTh CBOMCTB BEIIECTB OT XHUMHUYECKOTO 9

CTPOEHMS MOJIEKYJ. MI30Mepus U U30MepHI.

[lonsiTue o @QynkuuonanbHoM rpynne. Panukan. IlpuHuunel KiacCU(pUKalUKM OPraHUYECKUX

coequHeHn. MexXyHapoiHasi HOMEHKJIaTypa U IPUHIIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COCTUHEHUI.

[TonsiTre 00 a30TconEpKaLINX COEAMHEHUSIX, OMOJIOrMYeCKH aKTUBHBIX BellecTBax (yriieBojax, Kupax,

OesKax u Jip.), BBICOKOMOJIEKYJISIPHBIX COEIMHEHHSIX (MOHOMED, MOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTnyeckune 3aHATHSA 2

Homenknatypa oOpraHu4yecKuX COEIMHEHUH OTAEIbHBIX KJIacCOB (HACHILICHHBbIC, HEHACHILIEHHBIE U

apOMaTUYECKUE YIIIEBOJOPO/bI, CIIUPTHI, ()EHOJBI, abAETH/IbI, KETOHbI, KAPOOHOBBIE KUCIOTHI U JIp.)

CocraBiieHHEe TOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (OPMYJ OpraHMYECKHX BELIECTB OTIENIbHBIX 9

KJIACCOB, HCIIONIb3Yysl WX HAa3BaHUS MO CHUCTEMATHYECKOW W TPUBHUAIBHOW HOMEHKJAType (ITUIIEH,
aneTuieH, TIuIepuH, (eHon, (GopmanbAerua, YKCyCHas KHCIOTa, TIWIUH). PacdeTsl mpocrenmein
(hopMyIIbI OpraHuYecKOi MOJIEKYJIBI, HICXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)
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Tema 4.2.
CBolicTBa
OpPTaHUYECKHUX
COCIMHEHU I

OcHoBHOe coepkaHue

12

Teopernyeckoe o0yueHue

@OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COCAMHEHUH OTIENIBHBIX KIAcCOB (0COOEHHOCTH
KJ1acCU()UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOTMUYECKHUH psf v ob1mas popmyia; U3oMepus;
¢du3nvecKrne CBONCTBA; XUMHUECKUE CBOMCTBA; CLIOCOOBI NOJTYUYCHHUS):

— MpenebHbIe YIIIEBOAOPOAbl (AIKaHbl M IUKJIOAJKaHbl). ['OpeHre MeTaHa Kak OJUH U3 OCHOBHBIX
HMCTOYHUKOB TEIUIa B IPOMBIIIICHHOCTH U ObITy. CBOICTBA MPUPOTHBIX YIICBOIOPOIOB, HAXOXKICHHUE B
MIPUPO/IE U IPUMEHEHHUE alIKaHOB;

— HenpeJiebHbIe (AIKEHBI, ATKUHBI U aJIKaIMEHbl) U apOMaTUYECKUE YTIeBOA0pOAbl. ['opeHue aneruieHa
KaK MICTOYHHMK BBICOKOTEMIIEpATYpPHOIO IJIAMEHH ISl CBAPKU U PE3KU METAIIJIOB

— KUCJIOPOACOICpKAIINE COSTUHEHUS (CTUPTHI U ()eHOITBI, KAPOOHOBBIE KUCIOTHI M (UPBI, AITLCTUIIBI 1
KETOHBI, JKUPbI, yrieBoasl). [IpakTHueckoe mNpuUMEHEHUE OJTUICHTIUKONS, TJHIepuHa, ¢eHona.
[Ipumenenne Qopmanbpaernaa, ameraibJeTHaa, YKCYCHOH KHCIOThL. MpUIa Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOIOIIME CBOKWCTBA Mbljla

— a30Tco/iepKalue COeAMHEHNS (aMUHBI 1 AMUHOKHUCIIOTHI, OeNku). BricokoMONeKyIapHbIe COeTUHEHUS
(cunTeTMYeCKMEe U OWOJOTMYECKU-aKTHUBHBIC). MoHOMEp, MOJuMep, CTPYKTYPHOE  3BEHO.
[Tonumepu3arus 3TUIIEHa KAK OCHOBHOE HAIIPaBJICHUE €r0 UCIOIb30BaHUSI.

I'eneTnyeckas CBsI3b MCXKY KilaCCaMU OPTraHUYCCKUX COCIII/IHCHI/Iﬁ

IlpakTH4yeckue 3aHATUSA

CBoiicTBa OpraHMYECKMX COEAMHEHUIN OTAEIBbHBIX KJIACCOB (TpPUBHAIBHAS M MEXAyHapoJHas
HOMEHKJIaTypa, XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIy4YEHUs): IpeebHble (aJKaHbl U IUKIJIOAJIKAaHbI),
HenpeaeabHbIe (AIKEeHbI, TKHUHBI U aJIKaJJUeHbl) 1 apOMaTHUECKUE YTIEBOJAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE KUCTIOTHI U 3(UPBHI, aJbAECTUABl U KETOHBI, aMUHBI 1 AMUHOKHUCIIOTHI, BLICOKOMOJIEKYJISIPHBIE
COEIUHEHMS. 3aJaHNs HA COCTABJICHHE YPABHEHMM XMMHYECKHMX PEAKIMM C y4aCTHEM OPraHMYeCKUX
BELIECTB HA OCHOBAHUHU UX COCTAaBA U CTPOCHUS

CocraBieHne cxeM peakuuid (B TOM 4YHCIE€ 10 MPEAJOKEHHBIM IeMOoYKaM TpeBpalleHuit),
XapaKTepU3YIOIUX XUMUYECKHE CBOMCTBA OPIraHNYECKUX COETMHEHUN OTAEIbHBIX KJIAcCOB, CIIOCOOBI MX
MOJIyUeHUs] M Ha3BaHWE OPraHMYECKUX COCJAMHEHUH 1O TPUBHAIBHOM WM MEXJIYHAPOIHOMN
CHUCTEMATUYECKON HOMEHKJIIATYpE.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJJaHUN Ha CBOWCTBA OpraHUYEeCKUX
COEJIMHEHMH OTAEIbHBIX KJIACCOB

JlabGoparopHnas pabdora

OK 01
OK 02
OK 04
IIK2.4
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JIaGoparopHas pabota “IIpeBpaieHust OpraHMUECKUX BEIIECTB MPU HarpeBaHUM'".

[Tonydenue sTuIeHA U U3y4EHUE €ro CBOMCTB. MoenrpoBaHue MOJIEKYJ M XUMHUECKUX MPEBpaICHHI 2

Ha pUMepe dTaHa, YTUICHA, alleTHIICHA U JIp.
Tema 4.3. OcHoOBHOE co/lep:KaHue 6 OK 01
Unentuukaius | Teopermueckoe obyuenue 4 OK 02
OpraHMHCCKIX buooprannueckue coenuuenus. llpumenenue u Ouosioruyeckass poib YrieBoaoB. OkucieHue OK 04
BCILECTB, MX YIJIEBOJOB — HMCTOYHUK OSHEPrHMHM JKUBBIX OpraHu3MoB. OONacTH NPUMEHEHUS aMUHOKHCIOT. 9 I1IK2.4
SHATCHHC 1 [IpeBparenus 6enkoB nuuy B opranusmMe. buonornueckue pynkunu 6enko. buonornyeckue GyHkuu
TIPHMCHCHHC B XKHpoB. Posib oprannyueckoil XMMUU B pelIeHUH MpoOJieM NMUIIeBOH 0€30IMacHOCTH
ObITOBOH 1 .| Poinbp opraHmyeckoil XMMUU B pEIIEHUU MpOoOJIeM HHEPreTHUecKod Oe30macHOCTH, B Pa3BUTUU
NMPOMSBOACTBCHHON o 1 1HBL, cO31AHMM HOBBIX MaTepHaJiOB, HOBBIX UCTOYHUKOB YHEPTUHU (AIbTEPHATHBHBIE UCTOYHUKU
JICATCIIBHOCTH sHepruu). OnacHOCTh BO3ACHCTBYSI HA )KUBbIE OPTraHU3Mbl OPTAaHMYECKUX BEIIECTB OTJEJIbHBIX KIIACCOB 2
Heqopeka (YrneBogoposl, CHUPTHL, (EHONBI, XJIOPOPTaHHUYECKUE IMPOU3BOAHBIC, aJBACTHIBI U JIP.), CMBICI

MOKa3aTess MpeesIbHO TOMYCTUMOM KOHIIEHTPALUU

JlaGopaTopHble 3aHSITHSI 2

JlaboparopHas pabota: “UneHTHUKAINS OPTAHHYECKUX COSAMHEHUN OT/ICIBHBIX KIIACCOB™

WNnentudukainus opraHMuecKUX COeIMHEHUN OTAEIbHBIX KJIACCOB (Ha MPUMEpPE allbJeTUI0B, Kpaxmara,

YKCYCHOW KHCIIOTHI, OSJIKOB | T.II.) C UCHIOJIB30BAHUEM HX (PH3UKO-XMMHYECKHX CBOWCTB M XapaKTePHBIX 9

KayecTBEHHBIX peakuuil. JleHarypanus Oenka mnpu HarpeBaHuu. LIBeTHble peakiuu O€NKOB.

Bo3HUKHOBEHNE aHAIMTHYECKOTO CHTHAJIA C TOYKH 3PEHUS XMMHUYECKHX IPOIECCOB MPHU MPOTEKAHUU

KayeCTBEHHON peaklny, MO3BOJISIONIeH NISHTH(PHUIMPOBATh NPEI0KEHHbBIE OPTraHUYECKHE BEIECTBA
Konrpoasnas CTpyKTypa 1 CBOWCTBA OPTaHWMYECKHX BEIIECTB 2
padora 3
Paznen S. Kunernuyeckue u TepMOANHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSI XHMHYECKUX PeaKiuii 4
CxopocTh OcHoBHOE coep:kaHue 4 OK 01
XMMHAYECKHX Teopernueckoe o0yuenune 2 OK 02
peaxuui. CKOpOCTh pEaKIiH, €€ 3aBHCHMOCTh OT Pa3INYHBIX (PAKTOPOB: NPHPOJBI PEarHPYIONIINX BEIIECTB, IIK2.4
Xumnyeckoe KOHIIGHTPALIMU PEarupyloluX BeleCTB, TEMIEpaTypbl U IUJIOUIAJU PEAKIHOHHOM MOBEPXHOCTH.
paBHOBecHe TeroBbIe 3P HEKTH XUMUYECKHAX PEAKIHA. K30~ H SHIOTEPMHUYECKHUE, PEaKIINH. 5

OO6patuMocTh peakinii. XMMHYECKOE PAaBHOBECHE U €TI0 CMEILEHHUE MO/ ISHCTBHEM Pa3InYHbIX (PAKTOPOB

(KOHIIEHTpaIMsI peareHTOB WJIM TIPOAYKTOB pPEaKIMW, [aBJICHUE, TeMIepaTypa) Ui CO3IaHuUs

ONTUMAJILHBIX YCJIOBUH NPOTEeKaHUsl XuMuieckux rnpoueccoB. [Ipunnun Jle [llarense

IIpakTHYeckne 3aHATHS 2 OK 01
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Pemienne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaNU3 (aKTOPOB, BIMSIOUIMX HAa H3MEHEHHE OK 02
CKOPOCTH XUMHUYECKON PEeaKIMH, B T.4. C TO3UIUI SKOJOTHYECKH 11e71ecO00pa3HOro MoBeJeHHs B OBITY U I1K2.4
TPYIOBOU JAEATEIBHOCTHU B IIETISIX COXPAHEHHSI CBOETO 3[J0POBbS U OKPYXKAIOIIEH MPUPOIHON CPEIbl.
Pemenne mnpakTUKO-OPHEHTUPOBAHHBIX 3aJaHUil Ha mnpumeHeHue npuHimna Jle-lllarense s
HaXOXXJCHHUS HAlpaBJICHUS] CMEIICHHUs pPAaBHOBECHS XWMHYECKOM peakuuud U aHanu3 (HaKkTOpOB,
BIIUSIIOIUX HA CMEIIEHUE XUMHUYECKOT0 PaBHOBECHS
Pazpea 6. PacTBOpbI
Tema 6.1. OcHoBHoOe coepkaHue OK 01
Howustre o Teopernueckoe oGyuenue OK 02
pacTeopax PacTBopenne kak (HU3MKO-xuMHuueckuii mporecc. PactBopbl. CrocoObl MPUTOTOBJIEHUS PAcTBOPOB. OK 07
PactBopuMocTs. MaccoBast 10151 pacTBOPEHHOTO BetecTBa. CMBICI TTOKA3aTeNs MPEAEIbHO T0MYCTUMOM 1IK2.4
KOHIIEHTPALIUU U €T0 UCIIOJIb30BAHKE B OIICHKE SKOJOTHYECKON Oe301MacHOCTH.
[IpaBuia SKOJIOTHYECKH MEIeCO0OPa3HOrO TMOBEACHHUS B OBITY M TPYJOBOH IEATEIBHOCTH B IEISIX
COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOIHON CPEJbl; OMACHOCTb BO3JEHCTBUS HA KHUBBIC
OpTaHU3MBI OTIPE/ICTICHHBIX BEIIECTB.
Pemennie mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a/IaHUN Ha PACTBOPBI, UCIIOJIb3yeMbIe B OBITOBOM U
MIPON3BOJICTBEHHOH JIESTEIHLHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOeE coep:kaHue OK 01
Hccnenopaunue JlaGopaTopHuble 3aHATHS OK 02
CBOHCTB PacTBOPOB | JTaGoparopHas pa6ota «[IPArOTOBIEHHE PACTBOPOBY. OK 04
[IpuroroBneHue pacTBOpPOB 3a/laHHON (MaccoBoi, %) KOHLIEHTpalMH (C MPAKTUKO-OPUEHTUPOBAHHBIMU IIK2.4
BOIPOCAMH) U OIPEINIEHUE CPeJIbl BOJHBIX PACTBOPOB.
Penrenue 3a1a4 Ha MPUTOTOBJICHNE PACTBOPOB
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJAEPKAHUE (COAepKaHUe TPUKJIATHOTO MOTYJIs1)
Pa3zpnen 7. Xumus B ObITY M IPOM3BOJACTBECHHOH NeATEJILHOCTH YeJI0BeKa OK 01
Xumusi B ObITY U |OcHOBHOE coepKaHme OK 02
TpOH3BO/ICTBCHHOM Teoperuyeckoe o0yueHue OK 04
JeSITebHOCTH — = = OK 07
HeOBCKA Hogelimme 1ocTHKeHns: XUMUYECKOH HAYKW U XUMHUUYECKOM TexHoioruu. Pons XxuMuu B obecneueHnu ko4

9KOJIOTMUYECKOM, SJHEPreTUYEeCKON U MUIIeBON 0€30MacHOCTH, pa3BUTUM MeTUIMHBL. [IpaBuiia nmoucka u
aHauM3a XUMHYeCKOW HHGOpMAIMM M3 pPa3IMYHbIX MCTOYHUKOB (HayyHass W Yy4eOHO-Hay4Has
JUTepaTypa, CpelcTBa MaccoBor nHpopmaiuu, cetb UHTEpHET)

IIpakTnyeckue 3aHATHSA
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[Tonck m aHanmM3 KEMCOB O MPUMEHEHWHM XMMHYECKUX BEIIECTB M TEXHOJOTHHA C y4eToM OymyIiei
npodeccnoHabHOM ~ AEATEIBLHOCTH MO  TeMaM:  BaKHEWIIUE  CTPOUTENIbHbIE  MaTepHallbl,
KOHCTPYKLUMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuaibl JUId JJIEKTPOHUKH,

4
HaHOMAaTepHaJbl, TEKCTHUJIbHBIC BOJOKHA, WCTOYHUKHA OJHEPTrUH, OPraHMYECKHE W MHUHEpaIbHBIC
yoOpeHus, IEKapCTBEHHBIC BEIIECTBA, OBITOBAS XUMUSL.

3ammra: [IpencraBnenue pe3ynbTaToB penieHus: KEMcoB B (popMe MUHH-IOKJIAJA C Mpe3eHTaIuen
IIpomeskyTOUHAs aTTecTALMS 1O AUCHUIJIMHE (3a4eT) 2
Bcero 12
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3. YcioBus peajn3anuu nporpaMMbl 0011e00pa3oBaTelbHON JUCHIUILITHHbBI

TpeOoBaHusA K MUHMMAJIbHOMY MAaTE€PHAIbLHO-TEXHUYECKOMY 00eCIeYeHH 0
Jist peanuzanMyd TPOrpaMMbl  JTUCHUIUIMHBL JOJDKHBI OBITh MPEIyCMOTPEHBI
CJIeIyIOIUE CIelUaIbHbIe MOMEIIEHUS: YUeOHbII KaOMHET XUMHH
OO6opynoBaHue y4eOHOTro KaduHeTa (HATJISIAHbIE MOCOOUsT): HAOOPHI
OO0opynoBanue y4eOHOro kaduHera (J1a60paTopuu):
pabouee MECTO MPEeno1aBaTeis;
pabouune mecTta o0ydaroImxcs,
CTEH/Ibl U TUIaKaThl, OTPAXKAIOIIKE COJIep)KaHNe paboUnX YUEOHBIX MPOrpaMMm IO
TV CHUTUINHAM;
Texnnueckue cpeacTBa 00y4eHHs :
HOYTOYK;
MYJIbTUMEIUMHBIA POEKTOP;
TEJIEBU30D,
MUKPOCKOIIBI;
MONO — kypc 110 XUMHUH, OMOJIOTHH; KOMIBIOTEPHI — 13 1mIT.;
WHTEPAKTUBHAS JOCKA;
MYJIbTUMEIUNHBIA TTPOEKTOP;
DKpaH;

3.2. UupopmanuoHHOe oOecneyeHre peau3auy NporpaMmmbl
3.2.1 OcHOBHBIE IICUATHBIC U3JaHUI
1. ["a6puensa O.C., OcrpoymoB W.I"., Ciagkos C.A., Xumus, 10-11 Kiacc,
Axmmoneproe ObmectBo “ M3narenscTBo “TIpocBemenue”, 2021
HNuTepHeT-pecypcsr:
http://hemi.wallst.ru/ - «Xumusa. OOpa3oBaTeNbHBIA CANT OIS IIKOJBLHUKOBY
www.alhimikov.net - O0pa3oBaTe/bHBII CANUT AJIS HIKOJLHUKOB
http://chem.msu.su - DiekTpoHHast OUOIUOTEKA 0 XUMUH
www.enauki.ru — uHTEpHET-u3daHue I yuuTeleh «ECTeCTBEHHBIE HAYKH»
http://1september.ru - meronuyeckas rasera "IlepBoe ceHTIOPs"
http://hvsh.ru - xypHan «Xumus B 1mkosie» Www.hij.ru/ -«XUMHS U KU3HBY
http://chemistry-chemists.com/index.html - smekTpoHHBIN KypHan «XUMHUKH U
XUMUS
https://educont.ru/courses/list?searchGrades=12&subjects=46c6e788-0b34-42¢ee-
a694-338721a6cc27&isCok=true mudpoBoii 00pazoBaTEIBHBIN MOPTAT
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4.

KoHTpoJsb 1 01leHKA Pe3yJIbTATOB 0CBOEHHS 00111€00pPa30BaTEIbLHOM
AUCHUNIHHBI

5. KoHTpojb U o1leHKa pe3yIbTaToB 00yUeHUs OCYIIECTBISIETCS MpenojaBaTeiem

B IpollecCe€ MPOBEJICHUS MPAKTUUYECKUX 3aHATHH M JIabOopaTOpHBIX padoT,
TECTUPOBAHUS, @ TaKKE BBIIIOJHEHUS OOYYaroIMMKCS WHAMBHUIYaJIbHBIX
3aJJaHui, NMPOEKTOB, UCCleqoBaHUM. Pe3ynabTarel 0OyueHus: OnpeaesnstoT, YyTo
oOyuJaroluecs TOJKHbI 3HaTh, IOHUMAaTh U JEMOHCTPUPOBATH 110 3aBEPILIECHUU
U3YYEHHUS TUCIUIIIUHBIL.

6. s dopmupoBaHuUs, KOHTPOJS W OIEHKH PE3YyJIhTATOB OCBOCHHUS YYCOHOU

JUCIIUITIINHBI HCIIOJIB3YCTCA CHCTCMA OLCHOYHBIX MCpOHpHHTHﬁ,

MIPEICTABIIAIONIAs COO0M KOMITJIEKC YI€OHBIX MEPOIPHUSTHH, COTIIACOBAaHHBIX C
pesynbTaTamMu 00yueHus u chopmynupoBaHHbix ¢ ydetom DPI'OC COO
(npeametHble pe3yabTaThl o aucturuiae) u @IOC CIIO.

Ne | OK/TIK | Moayas/Pa3znen/Tema Pe3yabTar 00yueHus Tambt OueHOqu X
MeponpusITHIA
| OcHoOBHOE co/lep:KaHue
L Pa3nea 1. OcHoBbI Popryauposars
0a30Bble MOHATHS U
CTPOEHHUS BellecTBa
3aKOHbI XUMUM
1.1 | OK 01 Crpoenue aToMOB Cocranars xumuueckue |l. Tect «CtpoeHne aToMoB
XUMHUYECKHX 3JIEMEHTOB |(DOPMYIIBI COSMHEHUI B |XMMUYECKUX SJIEMEHTOB U
Y TIPUPOJIa XUMHUYECKOW |COOTBETCTBUU CO MIPUPOJIA XUMUYECKOMN CBSZH.
CBSI3U CTETMEHbIO OKUCIICHHS 2. 3agaun Ha COCTaBIIEHUE
XUMUYECKHUX AJIEMEHTOB, |XUMHUUYECKHX (popmyI
MCXOJIS U3 BaJICHTHOCTU U |JIBYXaTOMHBIX COEIMHEHUN
AIIEKTPOOTPHUIIATETILHOCTH |(OKCHUIOB, CYyNb()UIOB, THAPUIIOB
U T.IL.).
3. 3ajaHus Ha UCTIOJIb30BAaHUE
XUMHUYECKON CUMBOJIMKHU U
Ha3BaHMUI COEIMHEHMI 110
HOMEHKJIAType MEKIyHAPOIHOTO
CO103a TEOPETUYECKON 1
MPUKIAAHON XUMUU U
TPUBUAIBHBIX HA3BaHUM IS
COCTaBJICHUS] XUMUYECKUX
dbopMyI ABYXaTOMHBIX
coeMHeHUH (OKCUIOB,
Cynb(UI0B, THAPUIOB U T.I1.) U
JIPYTUX HEOPTAaHUIECKUX
COCTMHEHUH OT/IETBHBIX KJIACCOB
1.2 | OK 01 |I[lepmomudeckuii 3aK0oH 1| XapaKTepru30BaTh 1. Tect «Meramuueckue /
OK 02 |rabmuma JI.W. XHUMHYECKHE DJIEMECHTHI B |HEMETAINYECKHE CBOMCTBA,
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OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

THunbl 0LIEeHOYHBIX
MeponpUATHI

Menpeneena

COOTBETCTBUHM C UX
MOJIO)KEHUEM B
MIePUOIUYECKON CHCTEME
XHUMHUYECKHX DJIEMEHTOB
J.. MennaeneeBa

3IEKTPOOTPULATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XUMHUYECKHX AJIEMEHTOB B
COOTBETCTBUE C UX AJIIEKTPOHHBIM
CTPOEHHUEM M TIOJIOKEHHEM B
IIEPUOIUYECKON CUCTEME
XAUMUYECKUX dieMeHTOR JI.1.
MenneneeBay.

2. IlpakTdeckue 3alanus Ha
YCTAHOBJICHUE CBSI3U MEXKIY
CTPOEHHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U EPUOANYECKUM
W3MEHEHUEM CBOMCTB
XUMHUYECKUX IJIEMEHTOB U UX
COEIMHEHUH B COOTBETCTBUH C
nosioxenueM Ilepuonnueckon
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIC
TEOpPETUUYECKHUE 3alaHus Ha
XapakTepU3alUI0 XUMHUUYECKUX
aeMEHTOB: «MeTtandyeckue /
HEMETaJNIMYECKUE CBOMCTBA,
AIEKTPOOTPUIATETBHOCTD 1
CPOJICTBO K DJIEKTPOHY
XUMUYECKHUX HJIIEMEHTOB B
COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOEHHUEM U TOJIOKEHUEM B
MEPUOJNYECKON CUCTEME
XUMHUYECKUX IJIEMEHTOB

JI.1. MeHnaeneeBay

Paznea 2. Xumnueckue
peakuun

XapakTepu3oBaTh THIIbI
XHMHYECKHUX peakumni

KonTposbnas padora
«CTpoeHue BemecTsa u
XHMHYeCcKHe peakium)

2.1

OK 01
OK 04

THIBl XUMHYECKUX
peakuuii

CocTaBiATh peakiuu
COEJIMHEHUS, Pa3NIOKEHus,
oOMeHa, 3aMeIeHHS,
OKHUCJIUTEIHHO-
BOCCTAaHOBUTCJIIbHBIC
peakuuu

1. 3amaum Ha cocTaBICHUE
YpaBHEHUU PEaKIUM:

— COeUHEHMS, 3aMEICHU,
pasnoxeHusi, 0OMeHa;

— OKHCIIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIUA C
HCIOJIb30BaHUEM METOIa
AIIEKTPOHHOTO OanaHca.

2. 3agauM Ha pacyeT Macchl
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THunbsl 0OLIEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MepOonpusATHI
BEIIECTBA UM 00BbEMaA
ra30B 10 U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WiIK 00bEMY
OJIHOTO U3 YYaCTBYIOIUX B
PEaKLMHU BEIIECTB; pacuéThl
Macchl (00bEMa, KOJIMUeCTBa
BELIECTBA) IPOJYKTOB PEAKIUHY,
€CJIM OJTHO U3 BEIIECTB UMEET
IIpUMECH
2.2 DNEeKTPOIUTHYECKAS CocraBisTh ypaBHEHUS 1. 3ananus Ha cocTaBleHHE
JUCCOLMAIS M MOHHBIA |XMMHUYECKUX PEeaKLIUu MOJIEKYJISIPHBIX U MOHHBIX
oOMeH HMOHHOro 0OMeHa ¢ peakuuii ¢ ydacTHEeM KUCIIOT,
y4acTUEeM OCHOBAaHMH U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTaHOBJIEHUE U3MEHEHHUS
KHUCJIIOTHOCTH CPEJIbl
2. JJaboparopnast padora "Tunsl
XUMUYECKUX peakiui”

3 Pa3nea 3. Ctpoenue u |HccaenoBats ctpoenue u|Konrpoabhas padora
CBOliCTBa CBONCTBa «CBolicTBa HEOPraHUYECKUX
HEOPraHu4ecKux HEOpraHUu4ecKUuX BellecTB)

BellecTB BellecTB
3.1 |OKO01 |Knaccudukanus, Knaccudpunuposats 1. Tect «Homenknatypa n
[IK2.4  |HOMEHKJIaTypa U HEOpraHUYecKue Ha3BaHME HEOPTaHUUYECKUX

CTPOCHHE
HEOPraHUYECKUX
BELIECTB

BCIICCTBA B COOTBCTCTBUU
C UX CTPOCHHUEM

BEIIIECTB UCXO/S U3 UX
XUMHUYECKON (HOpMYITBI UITH
COCTaBJIEHUE XUMHUECKOM
(bopMyIBI UCXO/I U3 HAa3BAHUS
BEILECTBA 10 MEXAYHAPOIHOU
WJIU TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajgaun Ha pacyeT MacCOBOM
JIONH (MacChl) XUMHUYECKOTO
alIeMeHTa (COeIMHEHHMsT) B
MoJIeKyJie (CMecH).

3. [IpakTryeckue 3aaHus Mo
KJaccu(uKauy, HOMEHKIIAType |
XUMUYECKUM (popMyTiamMm
HEOPTraHMYECKUX BEIIECTB
Pa3IMYHBIX KIJIACCOB.

4. IIpakTudeckuie 3a1aHus Ha
oTpeieIeHne XUMHYECKON
aKTUBHOCTH BEIIECTB B
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THunbsl 0OLIEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
3aBHCUMOCTH BH/1a XMMHUYECKOMI
CBSI3M U TUIA KPUCTAJUIMYECKOM
pelIeTKH
3.2 | OK 01 DU3UKO-XUMUYECKHUE YcranaBnuBarh 1. Tect «OcobenHoctu
OK 02 CBOICTBa 3aBUCUMOCTH (PU3HKO- XHUMHYECKHUX CBOMCTB OKCHOB,
[IK2.4  |HeopraHmyeckux XUMHUYECKUX CBOMCTB KHCIIOT, OCHOBaHU, aM(pOTEpHBIX
BELIECTB HEOPraHMYECKUX BEIIECTB [TUIPOKCUIIOB U COJIEH».
OT CTPOEHUSI aTOMOB 1 2. 3agaHusi Ha COCTABJICHUE
MOJIEKYJI, @ TAK)KE TUIIA  |yPaBHEHUN XMMHYECKUX PEAKIUI
KPUCTAIITNYECKON C YYaCTHEM IPOCTHIX U CIIOKHBIX
pelIeTKH HEOpPraHMYECKUX BEIIECTB:
OKCHJIOB METAJNIOB, HEMETAJIJIOB U
aM(pOTEePHBIX IIIEMEHTOB;
HEOPraHUYECKHX KHUCIIOT,
OCHOBaHUH U aM(OTEPHBIX
THJIPOKCHJI0B, HEOPTaHUYECKHUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOICTBa U CITOCOOBI OTYyYEHUSI.
3. [IpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/laHUs Ha
CBOIICTBA U MOJIyYE€HUE
HEOpPraHMUYECKUX BEIIECTB
3.3 | OK01 |Unentudukanus Hccnenosarsb 1. IIpakTHKO-OPHUEHTUPOBAHHBIE
OK 02 |Heopranmdeckux KAueCTBEHHbBIC PEAKLIMM  |3aJIaHUsI 10 COCTABICHUIO
OK 04 |(BemecTB HEOPraHWYECKHUX BEIIECTB |XUMUYECKUX PEAKIUHN C yHaCTUEM
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OK/IIK

Monyas/Pa3nen/Tema

Pe3ysabTar 00yyeHus

THunbsl 0OLIEeHOYHBIX
MeponpUATHI

HEOPTaHMYECKUX BEIICCTB,
MCIOJIb3YEMBIX JIJISl UX
UJIEeHTU(DUKAIIH.
2.JIaboparopnas padoTa:
“Unentudukanus
HEOPraHUYECKHUX BEIIeCTB”

Paznen 4. CTpoenne u
CBOIiCTBa
OPraHuYecKux
BeIleCTB

HccaenoBarsb cTpoeHue u
CBOMCTBA OPraHUYeCcKHUX
BelIeCTB

KonTpoabHnasi padora
«CTtpoeHue U cBoOlicTBa
OpPraHu4YecKNX BelecTB»

4.1

OK 01
[1K2.4

Knaccudukanus,
CTpOEHHUE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

Knaccudumnuposatsb
OpraHn4YCCKUC BCIICCTBA B
COOTBETCTBHUH C HX
CTpOCHHEM

1. 3aganus Ha COCTaBIICHUE
Ha3BaHUN OPraHUYECKUX
COEJIMHEHUH 110 TPUBHUAIIBHOUN WJIH
MEXIyHApOAHOU
CHUCTEeMaTU4YECKOl HOMEHKIIAType.
2. 3amaHus Ha COCTaBJICHHUE
MTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (hopMyII
OpraHWYECKHUX BEIECTB
OTJICIIBHBIX KJIACCOB.

3. 3ajauu Ha ornpeaeneHue
npocreiiel GopmMyIbl
OpraHUYECKON MOJIEKYJIbI, UCXOAS
13 3JIEMEHTHOTO cocTaBa (B %)

4.2

OK 01
OK 02
OK 04
[1K2.4

CBoiicTBa OpraHM4eCcKuX
COoeTMHEHUN

YcranaBauBaTh
3aBHCHUMOCTh (PU3UKO-
XUMHUYECKUX CBOMCTB
OPraHUYECKUX BEUIECTB OT
CTPOEHUS MOJIEKYJI

1. 3aganus Ha cocTaBleHUE
YPaBHEHUN XUMUYECKUX PEAKIUN
C y4acTUEM OpraHUYECKHX
BEIIIECTB Ha OCHOBAHUHU UX
COCTaBa U CTPOEHHSI.

2. 3ajaHus Ha COCTaBJICHHE
YpPaBHEHUN XUMHYECKUX PEAKIUH,
WJUTFOCTPUPYIOLIUX XUMHUECKHE
CBOMCTBA C YUETOM MEXaHU3MOB
MPOTEKaHUs JaHHBIX PEaKUui U
T€HETUYECKOH CBS3U
OpPraHWYECKHUX BEIECTB Pa3HBIX
KJIACCOB.

3. PacueTrHble 3a1a4¥ 110
YpaBHEHUSM PEAKINI C yJacTHEM
OpraHUYEeCKHUX BEILIECTB.

4. JTaboparopHas paboTa
“IIpeBparieHusi OpraHUuYeCKUx
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THunbsl 0OLIEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusTHii
BEULIECTB IIpX HarpeBaHUM"
4.3 | OK01 Nnentuduxanus Uccnenosats 1.ITpakTHKO-OpHUEHTUPOBAHHbIEC
OK 02 |opraHnmueckux BELIECTB, |KAUECTBEHHbIE PEAKIIMM  |3aJaHUS IO COCTaBJICHUIO
OK 04 |ux 3HaueHue u OpPraHUYEeCKUX XUMUYECKUX PEAKLUH C yJaCTUEM
[1K2.4  |npumMeHeHHE B OBITOBOW |COCAMHEHUH OT/ENbHBIX |OPraHWYECKHUX BEIIECTB, B T.U.
U IPOU3BOJICTBEHHOMN KJIaCCOB UCIIOJIb3YEMBIX JIJISl UX
JESITEIbHOCTH YEJIOBEKa UACHTU(HUKAIMN B OBITY U
IPOMBIIIJICHHOCTH.
2.JIaboparopnas paboTa:
“UnenTrudukanys opraHuueCcKuX
COEJIMHEHUH OT/EIbHBIX KIacCOB”
5 Pasnean 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHME PA3JIMYHBIX
TepMOAMHAMHMYecKHe |(paKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTEeKAHUSs XHMHYECKHX peakuui
XHMHYECKHX peakuui
5 | OKO01 CkopocTh XMMHUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpHEHTUPOBAHHBIE
OK 02 |peakumii. XuMHYECKOE |BIMSHHME KOHLUEHTPALMU |TEOPETUUYECKHE 3a/1aHUs Ha
[IK2.4  |paBHOBecue pearupyoomnux BeecTB U (aHaIu3 (pakTOpOB, BIUSIONIUX HA
TEMIIEPATYPHI HA CKOPOCTh |M3MEHEHUE CKOPOCTH XUMHUYECKON
XUMHUYECKHUX PEAKIINH peakuuu. IIpakTuko-
XapakTepHu3oBaTh OpUEHTUPOBAHHBIE 3a/JaHUS Ha
BIIUSTHUE U3MEHEHUS pUMeHeHue npuHuumna Jle-
KOHIIeHTpaluu Bemects, |lllaTenbe ans HaxoxaAeHUs
peaxiuu cpeasl u HaIpaBJICHUS] CMEILIEHUs
TEeMIIEpaTypbl Ha PaBHOBECHSI XUMUYECKON PEaKINU
CMeIlEHHE XMMUYECKOTO |M aHalu3 (PaKTOPOB, BIMSAIOLINX
paBHOBECHSI Ha CMELLEHUE XUMUYECKOTO
paBHOBECHS
6 HccnenoBarb HCTHHHBIE
Pa3nea 6. PacTBopbl  |pacTBOpBI € 3aJaHHBIMH
XapaKTepUCTHKAMU
6.1 | OKO01 |I[lonsaTue o pactBopax |Pa3nuuarh UCTHHHBIE 1. 3amaun Ha IPUTOTOBIIEHUE
OK 02 pacTBOpbI pacTBOpOB.
[1K2.4 2. IIpakTMKO-OpUEHTUPOBAHHBIE

PpaCUYCTHBIC 3aJaHHA HAa
JUCTICPCHBIC CUCTEMEI,
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THunbl 0LIEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema |  Pe3yabrat 00y4eHust .
MeponpusiTHii
UCII0JIb3yEMBIE B OBITOBOM 1
MIPOU3BOJICTBEHHON JIEATENbHOCTH
YeroBeKa
6.2 | OKO01 |HccnenoBanme cBoiictB |McciaenoBarh Gpusmuko- JlabopaTtopHnas pabota
OK 04 |pactBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
[1K2.4 HWCTHUHHBIX pacTBOPOB

11 | IlpodeccuoHaTbHO-OPHEHTHPOBAHHOE CO/lepP KaHue (Copep KaHue MPUKJIATHOT0 MOTYJIs)

7 Paznen 7. OuenuBaThb NocjaeACTBHSA |3alUTa Keiica (¢ yueToM
Xumus B ObITY U ObITOBOI U Oynyuiei npogeccuoHAIbLHOM
NPOU3BOJACTBEHHOM MPOU3BOACTBEHHOMI JeATeJIbHOCTH)
AeITeJIbHOCTH AeATeJIbHOCTH YeJI0BeKa
YyeJI0BeKa ¢ MO3MIIUIA

IKOJIOTHYECKOM
0e3onacHocTH

OK 01
OK 02
OK 04
OK 07
I1K2.4

Xumus B ObITY U
IIPOU3BOJCTBEHHOMN
JEATEIIbHOCTH YEI0BEeKa

O1eHnUBaTh MOCIEICTBUSA
OBLITOBOM U
MPOU3BOACTBEHHOMN
JIESTCILHOCTH YSJIOBEKA C
HO3UIHUN DKOJIOTUYECKON
0e30macHOCTH

Keiic (¢ yuerom Oynymiei
npoQeCCHOHAIBHON
JIeSITEIIBHOCTH )
Bo3MoXHbIE TEMBI KEHCOB:
1. [Torennenue kumara u
BBICBOOOKICHIE Ta30BbIX
THJIPaTOB CO JTHA OKEaHa.

2. Byayme marepuansl s aBHa-

, MaIlIMHO- ¥ IPUOOPOCTPOCHHS.
3. HoBble maTepuansl ais
COJIHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTENbHBIX NPenapaToB

C 1enblo KOHTPOJIS U OLIEHKH PEe3yJIbTaTOB MOATOTOBKH U yu&Ta MHAWBUIYaIbHBIX
00pa3oBaTeNbHBIX JOCTH)KEHUI 00yUarOIMXCsl IPUMEHSIOTCS:
— BXOJIHOM KOHTPOJIb;
— TEKYLIUN KOHTPOJIb;
— pyOeXHBII KOHTPOJIb
— UTOTOBBIN KOHTPOJIIb
BxoaHo# KOHTPOJIb
Ha3naueHnue BXOAHOTO KOHTPOJISI COCTOUT B NMPOBEPKE YPOBHS Pa3BUTHUS (PU3UUYECKHX KAYeCTB
00y4aroluXcs ¥ €ro FOTOBHOCTH K BOCIIPUSATHIO M OCBOEHHIO yueOHOro MaTepuraia. BxoqHol KOHTPOIIb
MIPOBOJUTCS B (hOpME TECTUPOBAHMUS.
Tekymuii KOHTPOJIb PE3yIbTATOB MTOATOTOBKH OCYIIECTBIISIETCS MPENOAABATENIEM B IPOLECCE
MIPOBEACHUS IIPAKTUYECKUX 3aHATHUM, a TAK)KE BBIIIOTHEHUS UHIUBUYAIBHBIX JOMAIIHUX 3aJaHUN.
Texymuit kKOHTpoJb oOecrneunBaeT s O0y4aroUIMXCs CTHUMYJIMpPOBAaHHE CHUCTEMaTHYeCKOM,
CaMOCTOSITENTbHOM W TBOPYECKOM Y4eOHOW JesTeIbHOCTH; KOHTPOJIb M CaMOKOHTPOJb Y4YEOHBIX

JNOCTHKEHUM M HUX PEryasipHyl0 U OOBEKTUBHYIO OILIEHKY;

palMoOHAILHOE H pPaBHOMEPHOE
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pacrpesienieHue yueOHOM Harpy3ky B TEUEHHE CEMECTPA; BOCIIUTaHUE OTBETCTBEHHOCTH 32 PE3YJIbTaThl
CBOEro y4eOHOTo Tpy/a.

Texymuii KoHTponb oOecrmeuuBaeT sl IpernojaBaTeneil moBblieHHe 3((HEKTUBHOCTH
pa3nuyHbIX (HOpM y4eOHBIX 3aHIATUN; Pa3pabOTKy HEOOXOAUMBIX YUeOHO-METOANYECKHX MaTepHajIoB
U1 y4eOHBIX 3aHATUH M CaMOCTOATENbHOM paboThl 0O0Y4YarOLIMXCS; HENPEPHIBHOE YIpPaBICHUE
Y4eOHBIM MPOLIECCOM;

O00BEKTUBHOCTb OLIEHKH Y4€OHBIX TOCTHKEHUH 00Yy4aroLIXCsl U CBOET0 COOCTBEHHOTO TPYAA.
®opMaMH TeKYLero KOHTPOJIS ABJISIOTCS:

- KOHTpOJb Ha YpOBHE KOJUIeKa (MOHMTOPUHI TEKYIIEH aTTeCTaluu OOYyYaroLIMXCs MPOBOAUTCS

€KEMECSYHO);

- Ha YYEOHBIX 3aHATHIX (TECTUPOBAHHE, OIIPOC).

Py0exHblii KOHTPOJIb

PesynpraThl py0eXHOT0 KOHTPOJIS UCIIOJIB3YOTCS JUIsl OLIEHKHU JOCTHXKEHUMH
oOyyaromuxcs. B KoHIIe Ka)KJ0r0 cemecTpa BhICTABISIOTCS OLEHKH. PyOesKHBIN KOHTPOJIb TOCTHKEHU I
00yyJaroIuxcs OCyIECTBIIACTCS BO BpeMs IPOBEICHUS 3a4€TOB, AU HepeHIUPOBAaHHbBIX 3a4ETOB.

HToroBbiii KOHTPOJIb

HTorosas orjeHKa KauecTBa OJIrOTOBKH BBIITYCKHUKOB OCYIIECTBIISETCS B HAIIPABJICHUU - OLICHKa
KOMIETeHIM  oOydwaromuxcsi.  Ilpomexyrounas — arrectanus  NpPOBOAWUTCS B (hopme
mudepeHIMPOBaHHOTO 3aUeTa

. [IpumepHbIe TeMbI pedepaToB (10KJIAA0B), HHANBHAYAJIbHBIX IPOCKTOB
1. bBuorexHoznorus u reHHast UHXeHepus — TexHosorun XXI Beka.

2. HanorexHoyiorusi Kak NPHOPUTETHOE HAIPABICHME Pa3BUTUS HAYKH U IPOMU3BOJCTBA B
Poccuiickoit @enepanuu.

3. CoBpeMeHHbIE METO bl 00€33apakUBaHUS BOJIBI.

4. Annorponusi METaIOB.

5. JKussb u gesrenvHocth /.M. Mennaeneena.

6. «llepuogmueckomy 3aKoHy OyayIiee HE TPO3UT Pa3pyLICHUEM. .. ».

7. Cunre3 114-ro anemenTa — TpuyM$ poCCUNCKUX (PU3UKOB-SAEPILIUKOB.

8. H3ortomsl Bogopoa.

9. MHcnonp3oBaHue paAMOaKTUBHBIX H30TOMOB B TEXHUUECKUX IIEIIAX.

10. PeHTreHOBCKOE M3ITy4eHHE U €T0 UCTIOIh30BAHNE B TEXHUKE U MEUIIMHE.

11. [1na3ma — 4eTBepTOE COCTOSTHUE BEIIECTRA.

12. AmopdHbIe BenecTBa B IpUPOE, TEXHUKE, OBITY.

13. Oxpana okpyarolIei cpeibl OT XMMUYECKOT0 3arpsi3HeHus. KonnuecTBeHHbIE XapaKTepUCTUKU
3arpsi3HEHUS] OKPYKAIOIIEH CPeIbI.

14. TlpumeHenue TBEPAOTo U razoobpa3zHoro okcuaa yrieposaa (IV).

15. 3amura 030HOBOTO 3KpaHa OT XMMHUYECKOTO 3arps3HEHMSL.

16. I'pyboaucniepcHble CUCTEMbI, MX KiIacCH(UKalMsi W HCHOJIb30BaHUE B MPOdecCHOHATbHOU
JeSITeTbHOCTH.

17. KocmeTuueckue reiu.

18. [IpumeHeHHnEe CYCTICH3UI U OMYIIbCUI B CTPOUTEIIHCTBE.

19. Musnepaisl ¥ TOpHBIE TOPOIBI KaK OCHOBA JINTOChEPHI.

20. PacTBOpHI BOKpYT Hac. THITBI pacTBOPOB.

21. Bosa kak peareHT ¥ Kak cpejia sl XMMHUUECKOro mpolecca.

22. Kuznb u nestenpHOCTh C. AppeHnyca.

23. Bxiiag 0TeYeCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPHH AIEKTPOIUTUUECKOM TUCCOIMALINY.

24. CepHast KHCIIOTa — «XJIe0 XUMHYECKON TPOMBIIIIIICHHOCTHY.

25. Vcnonp30BaHne MUHEPATIBHBIX KUCIOT Ha MPEANPHUATUAX Pa3IMYHOT0 MpoduIis.

26. OKcuIBl ¥ COJTM KaK CTPOUTEIBHBIC MaTePHAIIBL.

27. Uctopus rurca.

28. [loBapeHHAs COTIb KAaK XUMHUYECKOE CBHIPhE.
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29.
30.
31.
32.
33.
34.

35.
36.
37.
38.
39.

40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

52.

53.
54,
55.
56.
57.

MHoronukuii kKapOoOHAT KalbLus: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.

Peakiiuu ropeHus Ha MPOU3BOJICTBE U B OBITY

BupryanpHO€ MOIEIMPOBAHNE XUMUYECKUX ITPOLIECCOB.

DNEKTPOIU3 PaCTBOPOB AIEKTPOJIUTOB.

DNEeKTPOIN3 PaCIIaBOB JIEKTPOIHUTOB.

IIpakTueckoe IIPUMEHEHUE JJIEKTPOJIN3A: paduHHpOBaHUeE, raJIbBaHOIUIACTHKA,
raJIbBAaHOCTETUS.

Hcropus nosrydeHust 1 NPOU3BOICTBA AIFOMUHUSL.

DNEeKTPOIUTUYECKOE MOJIy4YeHUE U paUHUPOBAHUE MEJIH.

Kuznb u gesrenbHocTh [, [[PBH.

Ponp MeTamioB B MICTOPUH YEJIOBEUYECKON IUBUIU3ALUN.

Hctopuss oreuecTBeHHOM uyepHOW  Metaurypruu. COBpEMEHHOE  METalypruueckoe
IIPOU3BOJICTBO.

Hceropust OTEU4ECTBEHHOM ILIBETHOM MeTa/ulypruu. Poiib METalIioB M CIJIABOB O HAy4HO-
TEXHUYECKOM IIPOrpecce.

Koppo3us MeTannoB u criocoObl 3alIUThl OT KOPPO3UHU.

WuepTHbIe 1y 01aropoJHbIE ra3bl.

Poxpnaronme conm — rajgoreHsl.

Hcropus mBenCKON CIIMYKH.

HcTopust BOBHUKHOBEHUS U PAa3BUTHUS OPraHUUECKON XUMUU.

Kusnp u gesarenbHocte A.M. byTiieposa.

Butanusm u ero kpax.

Ponb oTeUeCTBEHHBIX YUEHBIX B CTAHOBJIICHUU U Pa3BUTHUM MUPOBON OPraHUYECKON XUMUHU.
CoBpeMeHHbIE NPEACTABIECHUS O TEOPUU XUMUYECKOTO CTPOEHUSI.

DKOJIOTHYECKHE aCIEKThI UCIIOIb30BaHMsl YTIIEBOJLOPOJHOTO ChIPBS.

OKOHOMHMYECKHME  acCHEeKThl  MEXAYHapOAHOrO  COTPYJHHUYECTBA IO  MCIIOJIb30BAHUIO
YIJI€BOJIOPOJHOIO CBIPBSI.

Hctopuss OTKpBITHS M pa3pabOTKH Ta30BBIX M HE(PTAHBIX MECTOpOXKICHHH B Poccuiickoit
denepanuu.

XUMHS YTIIEBOIOPOTHOTO CHIPhS U MOs Oyaytias mpodeccus.

VYTI1eBOIOPOAHOE TOIIIUBO, €70 BUbI U HA3HAYCHUE.

CuHTeTH4ecKHe KaydyKH: HCTOPHsI, MHOT0OOpa3te U MePCIEeKTUBHI.

PesnHoTEXHMUECKOE TPOU3BOACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIpOrpecce.

CapouHoO€e MPOU3BOJICTBO U POJIb XMMHH YIII€BOJIOPOIOB B HEH.

58 . He(I)TB U €C TpaHCHOPTUPOBKA KaK OCHOBa B3aMMOBBII'OJHOI'O  MCEKAYHApPOJAHOI'O

COTPYJIHUYECTBA.
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