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1. OO0mas xapakTepucrnka padoydeii nporpaMmbl y4eOHOM M COHMIIIMHBI
«XuMus». MecTo IUCIUIUIMHBI B CTPYKTYpE OCHOBHOM POogecCHOHaIbHON 00pa3oBaTeIbHOM
IIPOrpaMMBbl

Oo6meoOpa3oBaTenbHas JUCHHUILTHHA « XUMUS» SIBISIETCS 0053aTeNbHON YaCThIO
00111e00pa3oBaTeNIbHOrO IMKJIa 00pa30BaTebHOM IporpaMmsl B cootBeTcTBUU ¢ PI'OC CIIO
no cnernuanbHocTH 43.02.16 «Typusm u rocrenpuumctBo». [IporpamMmma paspaborana Ha
ocHoBanuu TpedoBanunii @PI'OC cpeanero oOmiero oopazoBaHuUs.

TpynoeMKoCTh TUCUMIUIHHBI « XUMHUS» Ha 6a30BOM ypOBHE cocTaBisieT 44 yaca, u3
KOTOpbIX 38 yacoB — 0a30BBII MOAYIb (6 pa3/enoB) U 6 YacoB — NPUKIAIHONW MOTYJIb (1
paszen), BKIIOYAIOUINI MPaKTUKO-OPUEHTHPOBAHHOE COJIEpKaHNE KOHKPETHON podeccuu Uit
CIELIMAIBHOCTH.

[TpuknaaHoit MOIYb BKIIIOYAET OAMH paznein. Paznen 7 «Xumus B ObITY U
IIPOU3BOJICTBEHHON JIEATEIILHOCTH YEJIOBEKA» pPealn3yeTcs Uil BCeX
npodeccuii/cnenuantbHOCTeH Ha MaTepualne KeHCOB, CBA3aHHBIX ¢ IKOJIOTHUECKOM
0€301acHOCTBIO U OLIEHKOM MocieICTBUI OBITOBON M MPOM3BOACTBEHHOMN AEATEIBHOCTH, 110

oTpaciisiM Oynymiei mpodecCHOHATBEHON NeSTEIbHOCTH 00YYarOIIUXCS.

1.2.1. Hean u 321294 AUCHUILIMHBI:

DOpMHUPOBAHKE Y CTYJCHTOB MPEACTABIECHUS] O XUMHYECKON COCTABIISIOLIECH
€CTECTBEHHOHAYYHOU KapTUHBI MUpa KaK OCHOBbI IPUHATHUS PELIECHUN B )KU3HEHHBIX U
IIPOU3BOJICTBEHHBIX CUTYalUsAX, OTBETCTBEHHOI'O IIOBEJICHUS B IPUPOIHOI cpesie.

3agaum AMCUMIVINHBI:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEH MPOTEKAHHUS XMMUYECKHUX MPOIECCOB U
SBJICHUH B OKPYXKAIOLEH Cpefie, LIEJIOCTHOM HAyYHOU KapTUHBI MUPA, B3AUMOCBS3H U
B3aMMO3aBHUCUMOCTHU €CTECTBEHHBIX HaYK;

2) pa3BUTh YMEHUS COCTABIATH (POPMYIIBI HEOPIAHUYECKUX U OPIaHUYECKUX BEIECTB,
yYpaBHEHUS] XUMHUECKUX PEAKLU, OOBACHATH UX CMBICI, HHTEPIPETHPOBATH PE3YIIbTATHI
XUMHYECKHUX IKCIIEPUMEHTOB,;

3) copmMHpOBaTH HABBIKK MPOBEICHHS MPOCTEHIITNX XUMHUYECKUX IKCIIEPUMEHTATIBHBIX
MCCIIEIOBAaHMM ¢ COOJIIOJICHHEM TpaBMII O€30MacHOro OOpaIlleHus C BEIIECTBAMU U
1a0opaToOpHBIM 000PYI0BaHHEM;

4) pa3BUTh YMEHUS HCIIOJIb30BAaTh HH(OPMAIHIO XUMHUECKOT'O XapaKTepa U3 pa3InyHbIX
HCTOYHUKOB,;

5)chopmMupoBaTh yMEHUS POTHO3UPOBATH MOCIEACTBUS CBOCH IEATEIIEHOCTH U
XMUMHUYECKHX MPUPOAHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX IIPOLIECCOB,;

6)chopMHupoBaTh NOHUMAHKUE 3HAYUMOCTHU JIOCTHKECHUN XUMUYECKOH HAyKH U

TEXHOJIOTUH IJIsl pa3BUTHS COIUAIBHON M MPOU3BOJICTBEHHOM cep.



1.2.2 Ilnanupyemblie pe3yabTaThl 0CBOeHUs1 y4eOHoM qucuunIuabl B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO.

Ocoboe 3HaueHNe TUCIUIUTMHA UMeeT pu GpopmupoBanuu u pa3sutuu OK u [1K

Kon u
HaMMeHOBaHUe
(popmupyembIX
KOMIIETEeHIIN I

IInanupyemMsble pe3yJbTaTbl OCBOCHHS M CIHIIJIHHBI

Oo0mmue

JucuuMnimHapHble

OK 01. Bri6bupats
CITOCOOBI pelIcHAS 3a1a4
podeccuoHaIEHON
JEATEIILHOCTH
MPUMEHUTEIHHO K
Pa3IUYHBIM KOHTEKCTAM

B 4acTu TpPY10BOr0 BOCIIUTAHUIA:
- TOTOBHOCTb K TPYAY, OCO3HaHHE IEHHOCTU
MacTepCTBa, TPYIOI00HE;
- TOTOBHOCTb K aKTUBHOMH JIEATEIIBHOCTH

TEXHOJIOTHYECCKON U COHI/IaHBHOﬁ HaITPpaBJICHHOCTH,

CITOCOOHOCTD WHUIUHUPOBATH, INIAHUPOBATL U

CaAMOCTOSATCIBbHO BBIITOJIHATH TaAKYI0 ACATCIIbBHOCTD,

- HHTEPEC K pa3InyHbIM cepam

po(eCcCHOHATBFHON ACATEIEHOCTH,
OBiageHne yHHBepPCAIbHbIMH

y4eOHbIMH MO03HABATEIbHBIMH 1€CTBUSIMU:

a) 0a3oBble JIOTUYECKHUE TeHCTBHSA:

- CaMOCTOSITEITHHO (POPMYITUPOBATH U

aKTyaJnu3upOBaTh MPOOIIEMy, paCCMATPHBATH €€

BCECTOPOHHEE;

- YCTaHABIMBATH CYIICCTBCHHBIA MTPU3HAK WA

OCHOBAHHME ISl CPAaBHCHHUS, KITACCH(PUKAIIAN 1

0000IIIeHNS,

- ONpeAEIATh e ACITEIbHOCTH, 3a1a4

MapameTpbl U KAaTETOPUU U3 JOCTHXKECHUS,

- BBISIBJISITh 3aKOHOMEPHOCTH U MTPOTUBOPEUUS B

paccMaTpUBaeMbIX SIBICHUSIX;

-BHOCUTb KOPPECKTUBELI B ACATCIIBHOCTD, OLICHNBATH

- BIIAJIETh CUCTEMON XUMUYECKUX 3HAHUH, KOTOPask BKIIIOYALT:

OCHOBOITOJIATAIOIINE MOHATUS (XUMUYECKHHN JIEMEHT, aTOM, dJIEKTPOHHAs1 000JI0YKa aToma, S-, p-,
d-3JIeKTpOHHBIC OPOUTAIN ATOMOB, HOH, MOJICKYJ1a, BAJICHTHOCTb, AJICKTPOOTPHIATEIIBHOCTb,
CTETICHb OKHUCIICHHS, XUMUYECKast

CBSI3b MOJIb MOJISIpHAs Macca, MOJISIPHBIA 00beM, YIJIEpOHbIN CKeleT, pyHKIMOHAIBHAS TPYIIA,
paznuKai, u30Mepusi, U30MepPbl, TOMOJIOTHYECKHH PsIJl, TOMOJIOTH, YTIIEBOAOPOIbI, KHCIOPOA- U
a30TcojeprKalle COeANHEHUS,

OMOJIOTHYECKN aKTUBHBIE BellecTBa (YIIIEBOIbL, XKUPbI, OCJIKH ), MOHOMED,

MIOJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTMHEHHS, KPUCTAINTNYECKas peleTKa,
TUIBI XUMUYECKUX Peaknuii (OKUCIUTENBHO- BOCCTAHOBUTEINBHBIE, IK30-H YHJIOTEPMUYECKHE,
peaxnuy HOHHOTO 0OMEHa), pacTBOP, JIEKTPOJIUTHI, HEAJICKTPOJINTHL, AEKTPOINTHYECKAS
JIMCCOLIMAIINS, OKHCIINTENh, BOCCTAHOBUTEb, CKOPOCTh XMMHYECKON PEaKIIUH, XUMHUIECKOE
paBHOBECHE) TEOPUH U 3aKOHBI (TEOPHS XUMHYECKOTO CTPOCHHUS OPTaHUYECKUX

BemecTs A.M. ByTiepoBa, TeopHs IEKTPOIUTUYECKON TUCCOLMALIUY,

nepuoauyeckuii 3akon J[.M. MennaeneeBa, 3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CHUMBOJINYECKHHN S3bIK XUMHH, (PAKTOJIOTUIECKHIE CBEJICHHUS O

CBOWCTBAX, COCTABE, MOJIYUYCHUH U OE301IaCHOM HCIIONIB30BaHUN BaKHEHIIINX HEOPTaHUIECKUX U
OpPraHMYEeCKUX BEIIECTB B OBITY M IPAKTHUYECKON JEATEILHOCTH YEJIOBEKa;

- YMETh BBISBIIATH XapaKTepPHbIC IPU3HAKK U B3aUMOCBSI3b N3yUCHHBIX TIOHSITHH, TIPUMEHSTh
COOTBETCTBYIOIME TIOHSTHS IPY ONMCAHUU CTPOCHUS U CBOMCTB HEOPTaHWYECKUX H
OpraHMYEeCKUX BEIIECTB M UX MPEBPAILCHHUIH; BEIIBIATH

B3aMMOCBSI3b XMMUYECKUX 3HAHUH C MTOHATHAMH U TIPEJICTABICHUSIMH JPYTHX
€CTECTBEHHOHAYUYHBIX ITPEIMETOB;




COOTBCTCTBUC PC3YJILTATOB LCJISIM, OLICHUBATH
pUCKU HOCJ'IGI[CTBI/If/i JACATCIBbHOCTU

- pa3BHUBaTh KPEAaTUBHOC MBIIUICHUC TIPH PCILICHUN
KHU3HCHHBIX HpO6J’IeM

0) 0a3oBbIE HCCJIeI0BATEIbCKHE 1eHICTBUSA:

- BJ1aA€Th HaBbIKaMH y‘le6HO-HCCJ’IeI{OBaTeJ’IBCKOﬁ u
HpOGKTHOﬁ ACATCIIBHOCTHU, HABBIKAMH pPa3pClICHU
mpodiem;

- BbIABJIATH MIPUYNMHHO-CJICACTBCHHBIC CBA3HU U
AKTyaJIM3UpoOBaTh 3a1a4y, BbIABUTATb T'MIIOTC3Y €€
peuicHus, HaXOAUTb ApryMCHTBI JIL
JA0Ka3aTeJIbCTBa CBOUX YTBep)K,Z[eHI/Iﬁ, 3a1aBaThb
IapaMeTphl U KPUTEPUU PELIEHUS,

- AHAJIM3UPOBATH NOJYUYCHHBIC B XO1€ PCHICHUSA
3ala"u pe3yJIbTaTbl, KPUTUYCCKH OLICHUBATH UX
JAOCTOBCPHOCTD, ITPOTrHO3MPOBATH U3BMCHCHNC B
HOBBIX YCJIOBUAX;

- YMCTb [ICPCHOCUTL 3HAHUS B ITIO3HABATCIIbHYIO U
MPAKTUYICCKYIO 06J'IaCTI/I KUBHCACATCIbHOCTHU,

- YMCTb UHTCTPUPOBATL 3HAHUSA U3 PA3HBIX
MIpEeIMETHBIX 00IacTel;

- BbIIBUTAaTh HOBLIC UCH, IPpCJIaraThb
OPUTMHAJIBHBIC IMMOAXOAbI U PCHICHU A,
'CHOCO6HOCTB HUX UCIIOJIB30BAaHUA B
MO3HABaTEIILHON U COIII/IaJ'IBHOI\/'I MIPpAKTUKE

- YMCTb UCIOJIb30BATh HANMCHOBAHUA XUMHWYCCKUX COGI[I/IHQHI/Iﬁ
MCKAYHApPOJHOI'O COr03a TeOpeTI/I‘leCKOﬁ u HpI/IKJIa,HHOﬁ XUMHU U TPUBUAJIIBHBIC

Ha3BaHMS BAKHEHIIMX BELIECTB (3THIICH, aleTHIICH, IIIUIEPHH, (eHou, popManbaerui, ykCycHas
KHCJIOTA, TJINIMH, yTapHbIA a3, YITIEKUCIIbIIA Ta3, aMMHUaK, ralieHast N3BeCTb, HeTalleHast H3BECTh,

MUTHEBASI COJIA U IPYTUX),

COCTaBIATH (DOPMYJITHI HEOPTAHUIECKUX U OPTaHUICCKUX BEIIECTB, YPABHCHUS
XUMHYCCKUX PEaKIHid, 00BICHATH HX CMBICI, TIOATBEPXKIATH XapaKTCPHEIC
XUMHYCCKUE CBOWCTBA BEIICCTB COOTBETCTBYIOIUMH SKCIICPUMEHTAMHU U
3aIMHACSAMH YPAaBHECHUH XUMHUYCSCKUX PEAKIIUL;

- YMETh yCTaHABIIUBATh MIPUHAICKHOCTh H3YUYCHHBIX HEOPTAHUICCKUX U
OpPTaHWYECKHUX BEIIECTB K OMPEICICHHBIM KJIACCaM U TPYIIaM COCIMHEHUH,
XapaKTepU30BaTh UX COCTAB M BAKHCUIIIME CBONCTBA; OMPEACIATh BUIBI
XIMHWYCCKHUX CBsI3eH (KOBaJICHTHAsS, HOHHAS, METAJUTMYECKasl, BOAOPOIHAS),
THUIIBI KPUCTAJUTMYCCKUX PEIICTOK BEIIECTB; KIACCU(DUITMPOBATH XUMUICCKUE
‘peakuuu;

- chopMUpPOBaTH MPEACTABICHUS: O XUMUIECKOHN COCTaBIISFOIICH
€CTECTBEHHOHAYYHON KapTHHBI MHAPA, POIIM XUMHUH B TTIO3HAHUH SIBICHUN
MIPUPOJTBI, B POPMUPOBAHIH MBIIUICHUS U KYJIBTYPHI ITIHOCTH, €€
(YHKIIMOHATFHOH TPaMOTHOCTH, HEOOXOAUMOU TS PEIICHUS MTPAKTHYCCKIX
3a/1a4 ¥ KOJIOTUICCKA 000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO U
MPUPOIHOM CpEE;

- YMETh IPOBOUTH PACUETHI IO XUMUIECKUM (DOpMyJIaM U YpaBHCHUSIM
XUMHYECKIX PEAKIHH ¢ UCTIONB30BaHIEM (PU3NUIECKUX BEITHMIUH,
XapaKTEePHU3YIOIIUX BEIIECTBA C KOJMYCCTBEHHON CTOPOHBI: MAaCcChl, 00beMa
(HOpMabHBIC YCIIOBHS) Ta30B, KOJIMIECTBA BEIECTBA; UCIIOIB30BaTh
CHCTEMHBIC XUMUYECKUE 3HAHUS IS IIPUHSITUS PEIICHU B KOHKPETHBIX
JKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEMICCTBAMU U WX IMPHUMEHEHUEM




OK.02. Ncrionp30Barhb

COBpPEMEHHBIE
cpeacTBa TIOUCKaA,
aHaM3a u
MHTEPIpETAINH,
uHpOpMaINH, "
MH(pOPMAaLMOHHbIE
TEXHOJIOTUU TSt
BBITIOJIHEHUST  3a/ad
npodeccnoHanbHOM
JEATeNbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI0
MO3HAHUS:

- ¢(hOpMUPOBAHHOCTH MUPOBO33PECHHU,
COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH U OOIIECTBEHHON
IIPaKTUKU, OCHOBAHHOI'O — Ha JMaJIore
KYJIBTYp, CIIOCOOCTBYIOILIETO OCO3HAHUIO
CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;
-COBEPIIEHCTBOBAHUE S3bIKOBOM U
YUTATEIbCKOMN KYJIBTYphI KaK CpeACTBa
B3aUMOJICHCTBUS MEXTY JTIObMHU U
[IO3HAHUS MUDA;

- OCO3HAHME LICHHOCTH HAYYHOUI
JESITEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
IIPOCKTHYIO U UCCIIEN0BATEIBCKYIO
JESITENIbHOCTh UHIMBUYaJIbHO U B TPYIIIIE;
OgBnajgeHne yHHBepPCAJIbHBIMH
Y4eOHBIMH NO3HABATEIbHBIMH
AeUCTBUAMM:

B) padora ¢ mHpopmanueii:

-BJIaJIETh HABBIKAMM I1OJIyYEHHUS
MH(OPMAIIUU U3 HICTOUHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIILHO OCYLIECTBIISATh
IIOMCK, aHAJIU3, CUCTEMATU3aLHIO U
MHTEPIpPETaHio HHPOPMALIUN PA3TUIHBIX
BUJIOB U ()OPM IMPEICTABICHHUS;

- CO3JaBaTh TEKCTHI B Pa3IMYHBIX

dbopMaTax ¢ yueToM Ha3HAUCHUS

- YyMeTh IIJIAHUPOBATh M BBIMIOJIHATh XMMHMUYECKHHA SKCIEPUMEHT (IpEeBpaleHUs
OpPraHUYeCKUX BEIIECTB NPU HArPEBAaHHH, MOJTYYECHUE STHIICHA U U3YyUYCHHE €ro
CBOWCTB, Ka4eCTBEHHBIE PEAKIIMM HA albIETH/bl, KpaXMal, YKCYCHYIO KHCJIOTY:
JeHaTypanus OelKOB NpU HArpeBaHHM, LBETHBIE PEAKLIUU OCNKOB; MPOBOAUTH
peaKknuy HOHHOTO OOMEHa, OIPEEIIsATh CPEAy BOJHBIX PaCTBOPOB, KAUECTBEHHBIE
peakuuu Ha cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH

aMMOHMSI; pellaTh OSKCIEpUMEHTalbHbIE 3agaduun 1o Temam "Mertamael" u
"Hemeramnpl") B COOTBETCTBMM C MpPaBUIAMHU TEXHUKH OE30MACHOCTH IMpH
oOpallleHNH C BEIECTBAMH U J1a00paTOpHbIM 000pYyI0BaHUEM; TIPEACTABISTh
pe3yabTaThl XUMHUYECKOT'O SKCIIEPUMEHTA B (JOpME 3aMMUCH YpaBHEHUIA
COOTBETCTBYIOIIUX peakUuil 1 (opMyIupoBaTh BHIBOJBI HA OCHOBE 3TUX
pe3yJIbTaToB;

- YMETh aHAJM3UPOBATH XUMHUECKYIO HH(OPMAIIUIO, TIOTYYaeMYIO U3 pa3HbIX
MCTOYHUKOB (CpesICTB MaccoBOU MHPOpMaLUH, ceThb IHTEpHET U ApyTHe);

- BJIaJIETh OCHOBHBIMM METOJaMHU HAYYHOTO IMO3HAHUS BEIIECTB M XUMHUYECKUX
ABIeHUH (HaOMI0IeHHEe, U3MEPEHHUE, IKCIIEPUMEHT, MOJICTTUPOBAHHE);

- YMETh IPOBOJUTH PACUYEThl 10 XUMHUECKUM (OpMyJiaM U ypaBHEHHUSIM
XMMHUYECKHX PEaKIUil C UCTIOIb30BaHUEM (PU3HUECKUX BEINYHH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJMUYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpMaJbHbIE YCIIOBHS) Ta30B, KOJTMYECTBA BEIECTBA; UCIIOIb30BATh

CHCTEMHbIE XUMUYECKUE 3HAHUS JUIsl IPUHATHS PELICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYyalUAX, CBA3AHHLIX C BCIICCTBAMU U UX IPUMCHCHUCM




nH(OpPMAIIUY U LIETEBON ayUTOPHUH,
BBIOMpast ONTUMAIBHYIO (PopMy
NPEJCTABICHUS U BU3yaTIU3alIHH;

- OLICHUBATh JIOCTOBEPHOCTH,
JETUTUMHOCTb UH(POpPMALINH, ee
COOTBETCTBHUE MPABOBBIM U MOPAJIHLHO-
TUYECKHM HOpMaM;

- UCTIOJIB30BATh CPECTBA
UH(QOPMAIIMOHHBIX 1 KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B pEIIEHUH KOTHUTUBHBIX,
KOMMYHHKATHBHBIX H OpraHH3alMOHHBIX
3aja4 ¢ coOroieHueM TpeOoBaHUN
SPrOHOMMKH, TEXHUKU 0€30MacHOCTH,
THTUEHBI, pecypcocOepekeHus], MPaBOBbIX
U 3TUYECKUX HOPM, HOPM
MH(POPMALMOHHOMN 0€30MMacHOCTH;

- BJIQJIETh HABBIKAMU PACIIO3HAHKE U
3anIuThl MHQOpMaIK, HTHPOPMALTMOHHOM

0€30IIaCHOCTH JINYHOCTH,

OK.04. DddexTuBHO

B3aUMOJEHCTBOBAThL U

paboTtath B
KOJIJICKTHBE u
KOMaH/1e

- TOTOBHOCTb K CAMOPa3BUTHIO,
CaMOCTOATEJIBHOCTH U CaAMOOIIPEIETIEHHUIO;
- OBJIQJICHUE HAaBBIKAMU Y4eOHO-
HCCIIEA0BATENIBCKON IIPOEKTHOU U
COLIMAJILHOM JeSITEIHbHOCTH,

OBJaieHHe YHUBEPCATbHBIMH
KOMMYHUKATHBHBIMU AeHCTBUSIMMU:

0) coBMeCTHas 1eITeJIbHOCTD:

- IOHUMAaTh U UCIIOJIb30BATh

- YMETh IUJIAHUPOBATH M BBHIMOJHATh XUMHYECKUI SKCIIEPUMEHT (IpEeBpaleHUs
OpraHWYECKUX BELIECTB MPH HArpEBaHWUH, MOJYUYEHUE ATHIICHA U HU3YUYEHUE €ro
CBOMCTB, KaYECTBEHHbIEC PEAKIIMU HA aJbJCTUJIbI, KpaXMall, YKCYCHYIO KHUCIOTY;
JeHaTypanus OCNKOB TpU HATrPeBaHWUH, IIBETHBIC PEAKIMU OEJKOB; MPOBOIHTH
pEeaKIuu MOHHOTO 0OMEHa, OTPEEIISATh CPely BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha Cynb(har-, KapOOHAT- W XJIOPUA-aHUOHBI, HAa KATHOH aMMOHWS;
pemaTh 3KCIepUMEeHTalbHble 3a71aun 1o TeMaMm "Mertaiel” u "Hemeraminsl") B
COOTBETCTBUU C TIPaBUJIAMU TEXHUKH OE30MACHOCTH TIpU OOpalieHuH C

BEIIECTBAMU U JIAOOPAaTOPHBIM 000pPYNOBaHMEM; TPEACTABIATH PE3YJIbTaThl




MIPEUMYILIECTBA KOMAHIHOM U
WHIUBUAYATHHON pabOTHI;

- MPUHUMATH 1IEJIM COBMECTHOM
NEeSTEeNbHOCTH, OPraHU30BBIBATh U
KOOPJIMHUPOBATH JIEUCTBHUS 10 €€
JIOCTHOKEHMIO: COCTaBJIATH IIAH ICHCTBHIA,
pacnpeiensaTh poJik C y4eTOM MHEHHM
YYaCTHUKOB, O0CYKJaTh Pe3yIbTaThI
COBMECTHOM paboThI;

-KOOPJIMHUPOBATH U BHITUIOHATH padOTy B
YCIIOBHSIX pEajIbHOT0, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
-OCYLLUECTBJIATh O3UTUBHOE
CTpAaTETUYECKOE MOBEJACHUE B PA3TUUHBIX
CUTYaIUsX, POSIBIISATH TBOPUECTBO U
BooOpakeHUe, ObITh HHUIIMATUBHBIM
OBJaieHHe YHUBEPCATbHBIMH
peryJATUBHBIMHM JeHCTBUSIMU:

r) IPUHATHE ce0sl M IPYTUX JIIei:
-IIPUHUMATh MOTHUBBI U APTYMEHTBI APYTUX
JIIOJIEH IIPU aHAJIU3€E PE3YJIbTATOB
NEATEIIbHOCTH;

-IPU3HABATH CBOE MPABO U MPABO JIPYTUX
JIIOZIEH Ha OIIUOKH;

-pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C

MO3ULHUH IPYTOro YeJIOBEKA

XMMHUYECKOTO SKCHEpUMEHTa B (pOpME 3alHCH ypaBHEHHH COOTBETCTBYIOIIHMX

peakuuii U GOpMyYIUPOBATH BHIBOJBI HA OCHOBE ATUX PE3yJIbTATOB




OK.07.
CopnelicTBOBaTh
COXpPaHEHUIO
OKpY>Karollle Cpensbl,
pecypcocOepexeHuIo,
NPUMEHATH 3HaHUS 00
W3MCHCHHH KIIMMAaTa,
TIPUHITATIBI
OepexXIIMBOTO
MIPOU3BO/ICTBA,

3P PEeKTUBHO
JENCTBOBATH B
Ype3BbIYANHBIX

CUTyalusax

B o6s1acTH 3K0/10rMYECKOr0
BOCIIMTAHUSA:

- ¢(hOpPMUPOBAHHOCTH IKOJIOTUIECKOM
KyJbTYpPbl, IOHUMAaHUE BIUSHUS
COLIMAJIBHO-D)KOHOMUYECKUX IIPOLIECCOB HA
COCTOSIHUE NPUPOJHON U COLMAIBHOU
Cpenbl, OCO3HAaHUE III00aTBHOT0 XapaKkTepa
HKOJIOTHYECKUX MPOOIIeMm;

- INTAHUPOBAHUE U OCYILECTBIICHUE
JEACTBUI B OKPY’KAIOLIEH Cpelie Ha OCHOBE
3HaHUSA LEeJIeH YCTOMYUBOTO Pa3BUTHS
YeJI0BEUECTBA;

AKTUBHOE HEMPUHATHE ICVCTBUM,
MIPUHOCSIINX BPED OKPYKAIOLIEH CPEE;

- YMEHHE NIPOrHO3UPOBATH
HEeOIaronpusITHbIE SKOJIOTHYECKUE
IIOCJIEICTBUS IIPEANPUHUMAEMBIX
JNEUCTBUMN, IPEAOTBPAIATh UX;
-pacLIMpEeHUE OMbITA JEATEIbHOCTH
JKOJIOTMYECKOHN HAIIPaBJICHHOCTH;
-OBJIaJICHUE HAaBBIKAMHU y4eOHO-
HCCIIEA0BATEIBCKON IIPOEKTHOU U

COLIMAJILHON JIEITEIHLHOCTH

- chopmupoBaTh peacTaBieHus: © XUMUYECKON COCTaBISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIM XMMHUH B TIO3HAHUU SBJICHUN
MPHUPOBI, B POPMUPOBAHUHU MBIIUICHUS U KyJIbTYphl IHYHOCTH, €€
(YHKIIMOHATTEHOW IPAMOTHOCTH, HEOOXOAUMOM /ISl pEIICHUS MPAKTUYSCKUX
3a]1a4 ¥ SKOJIOTHYECKH 0O0CHOBAHHOT'O OTHOIIICHUSI K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEAE;

- YMETh COOJIIOIaTh TIPABHIIA YKOJIOTUYECKH IIeIECO00PA3HOTO TTOBEICHUS B
OBITY U TPYAOBOH JAEATEIHLHOCTHU B IENISIX COXPAHEHUS CBOETO 370POBbS U
OKpPY>KaroIlel TPUPOJIHON CPEe/bl; YUUTHIBATH OMMACHOCTh BO3JACUCTBUS HA KUBbBIC
OpPraHu3MBbl OIPEAETEHHBIX BELIECTB, IOHUMAs CMBICII IIOKA3aTENs IPEACIbHON

JOITyCTUMOW KOHUEHTPALUU

10




2. CTpyKTypa U coaepxkaHue y4eOHOU AU CIUILIHHBI
2.1. O0BbéM TMCHUIIMHBI M BH/IbI Y4e0HOI padoThI

Buj yueOHoil paboThl

O0BEéM B yacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl y4eOHOM M CHMIIIMHBI 44

B T.4.

Ba3oBbiii Moy 38

B T.U.

TeopeTudeckoe oOydeHue 22

MIPaKTUYECKHUE 3aHATH 22

IIpuknagnoir moayab  (MpogecCHOHAIBLHO-OPHEHTHPOBAHHOE 6

coJep:KaHue)

B T.U.

TeopeTHYecKoe 00yUeHue 2

[IPAKTUYECKUE 3aHATUS 4
2

[TpomexxyTouHas aTTecTanus (3a4€T ¢ OIICHKOM)
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2.2. TeMmaTuyecKui IJIaH U

coaepkaHue Y4eOHON JUCHMININHBI «XHUMHSA»

HaumeHoBaHue pa3aeioB u Conep:xanue y4eOHOro MarepuaJa, 1a00paTopHbie U O0bém dopmMupyembie
TeM NpaKTH4YeCKUe PadoThl, MHAHUBHIYAIbHBI MPoeKT (ecan 4acoB odmme n
npeIyCcMOTPEHbI) npogeccnoHaIbHbIE
KOMIIeTeHIIUH
1 2 3 4
OcHoBHOe conep:kanue
Pasneant 1. OcHOBBI CTpOEHHS BelecTBa 3
Tema 1.1. OcHoBHOe conep:kanne 2 OK 01
CrpoeHune aTOMOB XUMHUYECKUX Teopernueckoe 00yuenue
2JIEMEHTOB U NPUPOJAa XUMUYECKON 1
CBA3N CoBpeMeHHast MOJIENb CTpoeHHs aroMa. CUMBOIMYECKHIA A3bIK XUMHUHU. 1
XUMUYECKUH 3JIeMeHT. DIeKTpoHHas KoHpuryparws aroma. Kimaccudukanms
XMMHUYECKHUX 3JIEMEHTOB (S-, P-, d- 311eMeHThI). BajeHTHBIE AJIEKTPOHBIL.
BaneHTHOCTBE. DNEKTpOHHAS NPUPOJIa XUMUYECKON CBSI3U.
DNEeKTPOOTPULIATENILHOCTD. BUIbI XUMHUYECKON CBA3M (KOBaJIEHTHAs!, HIOHHAs,
MeTaJuTndecKasi, BOJIOPOJIHAS) ¥ CTIOCOOBI €e 00pa3oBaHUs
IIpakTHYeckue 3aHATHSA 1

Pemenune 3agannii Ha UCITOJIL30BaHNUE XUMHYECKOM CUMBOJIMKHA M Ha3BaHUM
COEAMHEHHI 110 HOMEHKJIAType MEXKIYHAPOJHOTO COK03a TEOPETUUECKON U
MPUKJIAJHON XUMUU U TPUBUAIBHBIX HA3BAHUW JIJIS1 COCTABIICHUS XUMHYECKUX
(dhopMyI1 TBYXaTOMHBIX COSAMHEHUN (OKCHJIOB, CYIb(HIOB, TUPUIOB H T.I1.)
U IPyTUX HEOPraHUYECKUX COEIUHEHHUIN OTAEIIbHBIX KJIACCOB.

[IpakTrueckue 3a1aHus HA YCTAHOBJIEHUE CBS3U MEXIY CTPOCHUEM aTOMOB
XUMHYECKUX 3JIEMEHTOB U IEPUOANUECKUM U3MEHEHUEM CBOWCTB
XUMHYECKUM 3JIEMEHTOB U MX COCIUHCHUI B COOTBETCTBUHU C MOJ0KECHHUEM

[Tepuoanueckoil CUCTEMBI.
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Tema 1.2.

[Tepuoanueckuii 3aK0OH U TaOIUIA

.. MengeneeBa

OcHoBHOe conep:kanne

IIpakTHYeckue 3aHATHSA

[lepuomnueckass cucrema xumudeckux snaemeHToB J[.MI. Menneneesa.
@usnueckunt  cmbicn  Ilepuommueckoro 3axona .M. Menneneesa.
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMUMHUYECKUX JJIEMEHTOB, 00pa3yeMbIX
AMH TPOCTBIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C IOJOKEHUEM
XUMHUYECKOro 3ieMeHTa B [leproanueckoit cucreme. MUpOBO33pEHUECKOE U
Hay4yHoe 3HaueHue llepuommyeckoro 3akona J[.M. Menneneesa. IIpornossr
J.U. MenneneeBa. OTKpbITUE HOBBIX XMMHUYECKHUX 3JIEMEHTOB. PelreHue
MPAKTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX 3aJlaHUM Ha XapaKTEPHU3ALUIO
XUMHUYECKUX JJIEeMEHTOB «Meraummueckue / HEeMeTaUIMYeCKHue CBOMCTBA,
ANEKTPOOTPULATEIBHOCTh XUMHYECKUX JJIIEMEHTOB B COOTBETCTBUU C HX
AJEKTPOHHBIM CTPOCHUEM U IIOJOKEHUEM B TMEPUOJAUYECKOM CHUCTEME
xUMHuUeckux snementoB J[.U. Menneneera»

OK 01
OK 02

Pa3znen 2. Xumuveckne peakuumn

Tema 2.1.
XUMHNYCCKUX

peakuui

Tumsl

OcHoBHOe conep:kanne

Teopernueckoe o0yuenune

Knaccugukanus 1 THIIBI XUMUYECKUX PEaKIHi ¢ y4acTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBnenue

YpaBHEHMI peakLuii COeAMHEHUS], PA3JIOKEHHs, 3aMeIleHus, 0OMeHa, B T.U. peaKIfil rOpeHus,
OKUCJICHUS-

BOCCTaHOBJIICHUS.

VYpaBHEHMsI OKHCIEHUSA-BOCcCTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTENb.
CocraBiieHHE U ypaBHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIINI METOAOM
3NIEKTPOHHOT0 Oananca. OKUCIUTETHLHO-BOCCTAHOBUTEIbHBIE PEAKIIMH B IPUPOJIE,
IIPOU3BOJICTBEHHBIX IPOLECCAX U JKU3HEACATEIBHOCTH OPraHU3MOB

IIpakTHYeckue 3aHATHSA

KonuuectBeHHble OTHOLIEHNS B XUMUU. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMUU U
pacueTsl 110 ypaBHEHUSAM XUMUYECKUX peakiuii. MoJib KaKk eIMHUIA KOJINUECTBA BEILIECTBA.
MossipHasi Macca. 3aKOHbBI COXpaHEHHUs] MacChl U 3HEpruu. 3akoH ABorajpo. MosipHbIil 00beM

OK 01
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raszoB. OTHOCHUTENLHAS IIIOTHOCTD ra3oB. PacueTsl Mo YpaBHCHUAM XUMHUUCCKUX peaKHHﬁ C
HCITOJIB30BAHHUECM MACCHI, obobeMa (HOpMaJ'H:HBIe yCJIOBI/ISI) ra30B, KOJIMYCCTBA BCIICCTBA

Tembl 2.2. | OcHOBHOE coJep:KaHue 3 OK 01
Onekrponutnyeckas | Teopernueckoe o0ydyenue 1 OK 04
JuCCoLanus 1 | Teopust 3NEKTPONUTHYECKON nucconnanui. oHbL. DIEKTPOIUTHI, HEANEKTPOIUTHI. Peakiun 1
MOHHBINA 0OMEH HMOHHOT0 0OMeHa, CocTaBleHHE PeaKIUii HOHHOTO OOMEHAa IIyTeM COCTABJICHHS UX MOJHBIX U

COKpAIIICHHBIX MOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE PEAKIMU. 3alaHusl HA COCTABICHHUE

MOHHBIX PEaKkLi

IIpakTnuyeckne 3aHATHS 2

JlaGopatopHas paboTa "THIBI XUMHUUECKUX peakuui'. 1

HccnenoBanue TUNOB (TI0 COCTaBY M KOJMUYECTBY UCXOIHBIX U 0OPa3yIOMIMXCS BEUIECTB) U

MPU3HAKOB XUMUYECKUX peakiuil. [IpoBenenue peakuuit HOHHOT0 0OMEHa, ONpeIeIEHUE CPeIbl

BOJHBIX PACTBOPOB. 3aJaHUs Ha COCTABJIEHUE NOHHBIX PEAKIIUN

KontponbHast padora 1. CTpoeHue BelecTBa U XMMUYECKUE PEAKIIUT 1
Pa3znea 3. CTpoeHue U CBOWCTBA HEOPTAaHNYECKUX BelIECTB 8
Tema 3.1. OCHOBHOe coJep:KaHue 3
Knaccudurans Teopernueckoe oGyueHne 2 OK 01
HOMCHKIIATYypa 1 [Tpenmer Heopranuueckoit xumuu. Kiaccudukanus Heopranudeckux Beriects. [Ipocteie u OK 02
CTPOEHHE cl10>kHbIE BeniecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BELECTB (OKCHU/IbI, TUIPOKCHIbI, KUCIIOTHI,
HEOPraHHYCCKIX coiy). B3anuMocBs3b HEOPraHMUECKUX BEIIECTB. ATPEraTHBIE COCTOSIHUS BELIECTBA.
— Kpucrannuueckue 1 aMmop(HbI€ BEIIECTBA.

Tunbl KPUCTAIIIMYECKUX PEUIETOK (ATOMHAsA, MOJIEKYJIIpHAsi, HOHHAs, METAJUIMUECKAs).

3aBHCUMOCTD (PU3NUECKUX CBOIMCTB BEIIECTBA OT TUIA KPUCTATMUECKON PELISTKH.

3aBUCUMOCTb XMMHYECKON aKTUBHOCTH BELIECTB OT BUJA XUMUUECKOH CBS3H U TUNA

KPUCTANTNYECKOM pemeTkH. [IpuunHbpl MHOroo0pasus BEIIECTB

IIpakTHYeckue 3aHATHSA 1

HomMmeHKktaTypa HeOpraHM4eCKuX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMAs U3 UX XUMUYECKON
(bopMyJIBI WIIH COCTaBIICHUE XUMUYECKOH (OPMYIIBI HCXO/Is1 U3 Ha3BaHUS BEILECTBA I10
MexxayHapoaHoit (MIOITAK) wim TpuBraabHOM HOMEHKIATYPE.

Perienne npakTHUecKuX 3aJaHU 1O KiIacCU(UKAIIIN, HOMEHKIIATYPe M XUMHYECKUM
(bopMyIaM HEOPraHUYECKUX BEILIECTB PA3JIMYHBIX KI1ACCOB (YrapHBbIi ra3, yriaeKUCIbIi ras,
aMMUaK, raleHas U3BECThb, HETallleHas U3BECTh, MUTHEBAS COJA U IPYI'MX): HA3bIBaTh U
COCTaBJIATH (POPMYJIIBI XUMHUUECKUX BEUIECTB, OMPEACIATh MPUHAICHKHOCTH K KJIAacCy.
HcTounnku xumMudeckoi nHdopmaiun (CpeacTB MaccoBoi nHpopMaluu, ceTb IHTepHeT u
apyrue). [Touck nHpOpMaLMU O Ha3BaHUAM, HJICHTU(UKAaTOpaM, CTPYKTYPHBIM GopMysaMm
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Tema 3.2. dusuko-
XUMHNYCCKUC
CBOMCTBA
HEOPTaHHYECKUX

BCIICCTB

OcHOBHOE cojiep;KaHue

Teopernueckoe o0yuenue

Mertamnsl. O0mue puznyecKkue 1 XUMUYecKre CBOHCTBa MeTaILIoB. CIIoCcOObI MOTYYeHHUSL.
3HavYeHHE METAJIOB U HEMETAJIOB B MPUPOJIE U KUZHEIEATEIbHOCTH YeJIOBEKa U OPTaHU3MOB.
Koppo3us MeTaimioB: BUABI KOPPO3UH, CIIOCOOBI 3aIITUTHl METAIIJIOB OT KOPPO3UH

Hemeramner. O6mue ¢pu3nueckue 1 XUMAYECKUE CBOMCTBA HEMETAIIIOB. TUITUYHBIE CBOWCTBA
HemertawioB [V- VII rpynn. Knaccudukanust 1 HOMEHKIaTypa COeIMHEHUI HEMETaIJIOB.
KpyroBopoTsl OMOT€HHBIX JIEMEHTOB B TIPHPOJIC

XUMUYEeCKHEe CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUYECKHUX BEIECTB (OKCHIOB, THAPOKCHUIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHNUHN CBOMCTB IPOCTHIX BELIECTB, BOJOPOIHBIX
COEAMHEHHM, BBICIIMX OKCHJIOB U THJIPOKCHJIOB

IIpakTHYeckne 3aHATHSA

CocraBiieHne ypaBHEHUN XUMHUYECKUX PEAKLIUI C y4aCTUEM IIPOCTBIX U CIOXKHBIX
HEOPraHUYECKHUX BEIECTB:

METaJUIOB M HEMETAJUIOB; OKCUJIOB METAJIOB, HEMETAIJIOB U aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX

KHCJIOT, OCHOBAaHHUH U aM(OTEPHBIX THAPOKCUIOB; HEOPTaHUUECKUX COJICH, XapaKTepU3yIOIUX
UX CBOMCTBA.

Perenne npakTuKO-OpUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTAB,
MIOJIy4YEHUE U

6e30macHOe UCIOB30BaHUE BAKHEHIIINX HEOPraHUYECKUX BELIECTB B OBITY M MPAKTHYECKON
NEATEINbHOCTH

YeJIOBEKA

OK 01
OK 02

Tema 3.3.
Nnentuduxarms
HEOPTaHHYECKUX

BCIICCTB

OcHoBHOe conep:kanue

IIpakTHYeckue 3aHATHSA

JlaGopatopHas pabota «aeHTHGHUKAINS HEOPTAHUUYECKUX BELIECTBY.

Pemienune skcnepuMEHTAIBHBIX 33734 [0 XUMUYECKUM CBOMCTBAM METAJIJIOB M HEMETAJIOB, 110
pacro3HaBaHMIO U MOJYYCHHUIO COCTMHEHNH METAIIJIOB U HEMETAJLJIOB.

Wnentudukanyss HEOPraHMYECKUX BEIIECTB C HCHOJIb30BAHUEM HX (U3UKO-XMMHUYECKHX
CBOWCTB, XapaKTEPHBIX KAueCTBEHHBIX peakiuidi. KadecTBeHHble peaknmuu Ha CyJbdar-,
KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHUS

KonrtpomnbHas padora 2. CBoCTBa HEOPraHUYECKUX BEILECTB

OK 01
OK 02
OK 04

Pasgen 4.

CTpoeHue U CBOHCTBA OPraHUYeCKUX BelleCTB

16

Tema 4.1.

OcHoBHOe conep:kanue

OK 01
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Knaccuduxkarus,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHHYECKUX

BCIICCTB

Teopernueckoe o0yuenue

IlosiBleHMEe M pa3sBUTHE OPraHUYECKOM XMMHMHU Kak Haykd. IIpeamer OopraHudecKod XUMUU.
MecTo 1 3HaYeHUE OPraHUYECKON XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.

XUMHUYECKOE CTPOCHHME KaK IOPSAJOK COEOUHEHUs AaTOMOB B MOJIEKYJIE COINIACHO MX
BaJIEHTHOCTU. (OCHOBHBIE TIOJIOKEHUS TEOPUM XHMMHMUYECKOTO CTPOEHHUS OpPraHMYECKUX
coequHeHnit A.M. ByTiepoBa. YriepoJIHblil CKEIEeT OpraHMYeCKON MOJIEKYJIbl. 3aBUCHMOCTb
CBOMCTB BEILIECTB OT XMMUYECKOTO CTPOCHUS MOJIEKYJI.

N3omepust 1 u30MepBL.

[Tonatue o ¢yHkimoHansHOU rpymme. Paguxan. [Tpunuuns!l knaccuuKauym OpraHUYeCKUX
COCIMHEHMI. MexIyHapoaHass HOMEHKIIATypa W IPUHLMIBI HOMEHKIIATYpPbl OpPraHU4EeCKUX
coequnenuil. Ilonstne 00 a3oTcolepX alMX COEAMHEHUSIX, OMOJIOTMYECKH aKTUBHBIX
BeliecTBax (yrieBojax, JKUpax, 0eakax U Jp.), BHICOKOMOJIEKYJISAPHBIX COSIMHEHHSIX (MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO)

IIpakTHYeckne 3aHATHSA

Homenknatypa  OpraHMYeCKMX  COE€OUHEHMM  OTHENIBHBIX  KJIaccOB  (HACBILICHHBIE,
HEHACBIIIEHHBIE U apOMAaTHUYECKHE YTIEBOAOPOMBI, CIHUPTHI, (EHONBI, AIbJCTHUAbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI H JIP.)

CocraBieHHE TOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (DOpMYyNT OpraHMYECKHUX BEIIECTB
OTHEIBHBIX KJIACCOB, MCIOJIb3Yys HUX Ha3BaHWs II0 CUCTEMAaTU4YECKOM U TPUBUAIBHOU
HOMEHKJIaType (3TWIJICH, aleTHICH, TIUIEpPHH, (eHos, (opMalbIeTHa, YKCyCHas KHUCIOTa,
ruiuH). Pacuetsl npocreiiiel (opMysbl OPraHU4ecKOM MOJEKYIIbI, UCXOIS M3 3JIEMEHTHOTO
cocraBa (B %)

Tema 4.2.
CaoiicTBa
OpPraHHYECKUX

COETUHEHUN

OcHoBHOe conep:kanue

Teopernueckoe o0yuenue

OU3UKO-XMUMHUYECKHE CBOMCTBA OPraHMYECKUX COSAMHEHUH OTAEIbHBIX KIacCOB (0COOEHHOCTH
KJaccu(UKaIMi 1 HOMEHKJIATypbl BHYTPH KJIacca; TOMOJIOTHYECKUH psaa U o0mmas popmya;
nu3zoMepusi; U3NUIECKUEe CBOMCTBA; XUMUYECKHE CBOWCTBA; CIIOCOOBI MOIY4YEHH):

- IpeIeTIbHBIE YTIIEBOAOPOABI (AJIKaHbI M LIMKJIOAJIKAaHbI). ['OpeHre MeTaHa Kak OJIMH U3
OCHOBHBIX HCTOYHHUKOB TeIlJIa B TPOMBIIIICHHOCTH U ObITY. CBOHCTBA MPUPOIHBIX

YTJIEBOJOPOAOB, HAX0KICHHUE B IIPUPOJAEC U IPUMEHEHUE aJIKaHOB;

OK 01
OK 02
OK 04
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- HETIpeiebHbIE (AJIKEHBI, AIKUHBI U aJIKaAUEHbI) U apOMaTUYECKUE YIIIEBOAOPObL. 'opeHne
aleTUJICHa KaK MCTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHH Ul CBAPKU U PE3KU METAIIIIOB

- KHCJIOPOACOAEpIKaIINe COSMHEHUS (CTUPTHI U (PeHOIIbI, KApOOHOBBIE KUCIOTHI M 3(UPHI,
aJIbJIETU/Ibl U KETOHBI, XKUPBI, yIieBobl). [IpakTHueckoe npuMeHeHue 3TUIIEHTITUKOIS,
riunepuHa, penona. [Ipumenenue popmanpaeruia, aneTaibIeruaa, yKCyCHOH KHCI0ThL. Mblta
KaK COJIM BBICIINX KapOOHOBBIX KUCIOT. MOIOIIME CBOHCTBA MbLIA

- a30TCO/IepIKaIlINe COSMHEHUS (aMUHBI 1 aMUHOKHCIIOTHI, OeNKH). BhicokoMOeKynspHbIe
COeIMHEHUS (CHHTETHYECKHEe U OMOJIOTMYECKU-aKTUBHBIE). MOHOMEp, MOJIUMED, CTPYKTYPHOE
3BeHO. [lonuMepusanys 3TUIIEHa KAK OCHOBHOE HAIIPABJIEHUE €r0 UCIIOIb30BAHHUS.

I'eneTnyeckas CBA3b MEXKIY KJIACCAMHU OPraHUYECKUX COCIUHEHUN

IIpakTHYeckue 3aHATHSA

CBoiicTBa OpraHMYECKUX COCAMHEHUN OTAEIbHBIX KJIACCOB (TPUBHAIIbHAS M MEXIyHApOHAs
HOMEHKJIATypa, XUMHYECKHE CBOWCTBA, CHOCOOBI TIONy4YeHUs): TpeIelibHbIe (alKaHbl |
LUUKJIOAJKaHbl), HeNpeleibHble (AJIKEHbl, QJIKUHbl W aJKaJUeHbl) MU apOMATHYECKHE
yTIEBOJOPOABI, COUPTHI U (DEHOJIBI, KapOOHOBBIE KHCIOTHI U 3(QUPHI, ATbACTHABl U KETOHBI,
aMUHBl M AMUHOKHUCJIOTBHI, BBICOKOMOJIEKYJISIPHBIE COEIMHEHMs. 3aJaHusi Ha COCTABJICHUE
YPaBHEHUN XUMHMUYECKHUX PEAKIUN C y4aCTUEM OPraHMYECKUX BELIECTB HA OCHOBAHMM HX
coctaBa u cTpoeHust CoCTaBlIeHUE CXEM PEaKLHil (B TOM YHUCIE MO MPEAJIOKEHHBIM IIEOYKaM
MpeBpaIleHui), XapaKTepU3yIOIIMX XMMHYECKHE CBOWCTBA OPraHUYECKUX COEAMHEHUM
OTJIENIBHBIX KJIACCOB, CIOCOOBI WX TMOJIYYCHHUS M HA3BaHME OPraHUYECKUX COCTUHEHHH I10
TPUBHAIBHOM WM MEXKIYHAapOJHOM CHCTEMATHMYECKONM HOMEHKIAType. PelleHue mpakTuko-
OpPUEHTUPOBAHHBIX TEOPETHYECKUX 3aJaHUM Ha CBOWCTBA OPraHUYECKUX COCAUHECHUU

OTACJIBHBIX KJIaCCOB

IIpakTHYeckue 3aHATHSA

JlaGopatopHas pabota "IIpeBpaiieHust OpraHMYecKuX BeliecTB npu HarpeBaHuu'". [lomyueHue
STUJIEHA U U3yUEHUE €r0 CBOWCTB. MOAENMpPOBaHNE MOJIEKYJI U XMMUUYECKUX MPEBpAIlEeHU Ha

MMpUMEPC dTaHa, 3TUJICHA, allCTUJICHA U IP.

Tema 4.3.
WNnentuduxarms

OcHoBHOe conep:kanue

Teopernueckoe o0yuenune

OK 01
OK 02
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OpraHUYECKUX buoopranuueckue coenunenus. [Ipumenenne u Ouonoruveckas poib yrieBogoB. OKHcIeHHE OK 04
BEIIECTB, UX YIJIEBOJOB - MCTOYHMK SHEPTUU JKUBBIX OpraHu3MoB. OOIacTH NMPUMEHEHHS aMHHOKHUCIIOT.
3HAUEHUE U [IpeBpamienus: OelKOB MUIM B opranu3Me. buonornueckue ¢pynknun 6enxos. buonornyeckue
IIPUMHUPEHUE B ¢byHKUIMHU XUpOB. POk opraHnyeckoit XMMUM B pellIeHHH MPoOJIeM MUIIEeBOi 0€301MacHOCTH
OBITOBOI 1
IIPOU3BOIHOM Ponb opranndeckoil XUMUHM B PEILICHUU MpoOIeM SHEpreTHdeckoil 6e30macHOCTH, B Pa3BUTUU
JESITEILHOCTH MEIUIMHBI, CO3JaHUM HOBBIX MAaTE€pHaOB, HOBBIX HMCTOYHUKOB JHEPIHM (aJIbTEPHATHBHBIE
4eJloBeKa HCTOYHUKHU dHepruu). OnacHoCTh BO3JECHCTBUS HA JKUBBIE OPraHU3Mbl OPTaHUYECKUX BELIECTB
OTIETBHBIX KIJIACCOB (YIJIEBOJIOPOJbI, CIHPTHI, (PEHONBI, XJIOPOPraHWYECKHE MPOU3BOJHbIE,
aJIBJIETUJIBI U JIP.), CMBICII [TOKA3aTeNsl NPEAEIbHO JOITYCTUMON KOHIEHTpaluu
IIpakTHYeckne 3aHATHSA
JlaGopatopHas pabota: "MaeHTH(HUKALNS OPraHUYECKUX COSTUHEHUN OTeNbHBIX KJIacCOB"
WnenTudukanys OpraHMYECKUX COCITUHEHUH OTIENBHBIX KJIAcCOB (Ha MpPUMEpE albJIeTHJIOB,
KpaxMmaiya, YKCyCHOM KHCIIOTBI, OCTKOB M T.Il.) C HCIOJB30BAHHEM HUX (U3UKO-XUMHUYECKHX
CBOWCTB M XapaKTEpPHBIX KAueCTBEHHBIX peakuuil. JleHarypauusi Oeika HpU HarpeBaHUU.
[IBeTHble peakuuu OenIKOB. BO3HMKHOBEHHE aHAJIMTHUYECKOTO CHUTHAA C TOYKH 3PEHUs
XUMHYECKUX MPOLECCOB IMpU MNPOTEKAaHUM KAYECTBEHHOW PpEaKLUMM, IO3BOJISAIOLIEH
UACHTU(DHUIMPOBATH NPEJIOKEHHbIE OPraHUYECKHE BELIECTBA
KonrtponsHas padora 3. CTpyKTypa U CBOWCTBA OPraHUYECKHUX BEILECTB
Pazpneu S. Kunernueckne W TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH TNPOTEKAHHUS XHMHYECKHUX OK 01
peakumi OK 02
CKkopocTh OCHOBHOE cojiepKaHue OK 01
XUMHUYECKHX OK 02
pEaKIM. Teoperudeckoe o0yueHue
XUMHUECKOE
paBHOBECHE CKOpOCTh peakliud, €€ 3aBHCHMOCTh OT PAa3IMYHBIX (PAKTOPOB: MPHUPOABI PEArupyrOIIUX

BEIIECTB, KOHLICHTPAlMU PEArupyOIIMX BEIIECTB, TEMIEPATypbl W IUIOMIAAN PEAKIUOHHOU
MOBEpPXHOCTU. TeruioBbie 3(PPEKTh XUMUYECKHX peakiuid. DK30- U IHAOTSPMHUUYECKUE,
peaKkuuu.
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OO6paTumocThb peakiuii. XUMUYECKOE PaBHOBECUE U €r0 CMEIEHUE TIOJ JICHCTBUEM PA3IMYHBIX
(hakTOpoB (KOHIIEHTpAIMsI PEareHTOB WJIM MPOAYKTOB PEAKIIMH, AABIICHUE, TEMIIEpaTypa) s

CO3JaHUs ONTUMAJIbHBIX YCIOBUM NIPOTEKAaHUs XUMUYEeCKUX npoueccos. [Ipunnun Jle HlaTense

IIpakTHYeckne 3aHATHSA

Pemienne mnpakTHKO-OPHEHTUPOBAHHBIX 33/JaHUM Ha aHamu3 (aKTOPOB, BIUSIOMIMX HA
M3MEHEHHE CKOPOCTH XUMHUYECKOH peakiiy, B T.4. C TO3UIUI KOJIOTMUYECKH 11eIecO00pa3HOTro
MOBEJICHUsI B OBITY W TPYJIOBOM NESATEIBHOCTH B ILEISAX COXPAHEHHS CBOETO 3JI0POBbS U
OKpY>Karolle TPUPOIHON CPEIbI.

Pemrenne nmpakTUKO-OpUEHTUPOBAHHBIX 3aJaHUl Ha npumeHeHue npuHuuna Jle [larense ns
HAXOXKJCHUS HANpPaBJICHUS CMEIIEHHUS PaBHOBECUS XUMHUYECKON peakiMy U aHaiu3 (akTopoB,

BJIMAOIHUX Ha CMCIICHUC XUMHWYCCKOI'0 PAaBHOBCCUA

OK 01
OK 02

Paznea 6

Tema 6.1.
Ilousarue o
pacTBopax

PacTBOpBI

OcHoBHOe conep:kanue

Teopernueckoe o0yuenue

PacTBopenue kak (pu3nKo-xuMHUeCcKuii nporecc. PactBopbl. CriocoObl MPUTOTOBICHUS
pactBopoB. PacTtBopumocTs. MaccoBas 10151 paCTBOPEHHOT 0 BeiecTBa. CMBICI ITOKa3aTeNs
MIPEACIIBHO JOIYCTUMON KOHLIEHTPALUU U €r0 UCIIOJIB30BAHUE B OLEHKE DKOJIOTMYECKOU
6e3onacHoctu. [IpaBuia sKOIOrHUECKH 11eIeCO00Pa3HOTo MOBEACHUS B OBITY U TPYIOBOK
JEATENBHOCTH B LIEJISIX COXPAHEHUs CBOETO 310POBbs U OKPYKAIOLIEH IPUPOAHON CpEbl;
OIIACHOCTH BO3JCHCTBUS HA KUBBIC OPraHU3MBbI OIPEICIICHHBIX BEIECTB. Pelenne nmpakTuko-
OPHEHTHUPOBAHHBIX PACUETHBIX 33JaHUI Ha PACTBOPHI, HCIIOJIb3YEMbIE B OBITOBOM U

HpOHBBO,Z[CTBCHHOfI ACATCIBHOCTH YCIIOBCKA

Tema 6.2.
HccnenoBanue
CBOMCTB pacTBOPOB

OcHoBHOe conep:kanue

IIpakTHYeckue 3aHATHSA

JlaGopatopHas pabota «IIpurorosienue pactBopoB». IIpuroToBieHne pacTBOPOB 3aJaHHOM
(MaccoBoM, %) KOHLIEHTpaLUH (C MPaKTUKO-OPHUEHTHPOBAHHBIMU BOIIPOCAMH) U OIIPENEICHHE
Cpelbl BOJHBIX pacTBOPOB. Pelienue 3a1au Ha IPUTOTOBIIEHNE PACTBOPOB

OK 01
OK 02
OK 04
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Pasznen 7.

Xumusi B OBITY H
MIPOU3BOACTBEHHOMN
JEATeNbHOCTH

YCJIO0BCKa

Xumus B ObITY M IPOU3BOACTBEHHOI 1eSITeIbHOCTH YeJI0BeKa 6 OK 01
OcHoBHoOeE coep:kaHne 6 OK 02
Teopernuyeckoe o0y4enne 2 OK 04
Hogselimne nOCTMKEHMS XMUMHYECKOM HAYKH W XMMHUYECKOM TeXHoioruu. Ponp xumuu B

00ECreYeHnn HKOJOTMUYECKOW, HHEPreTHUYeCKOM W THIIEBOW O€30MacHOCTH, pPa3BUTUHU

MeauuuHbl. [IpaBuia moucka u aHajin3a XMMHYECKON WH(GOPMAIMU U3 PA3ITHYHBIX UCTOYHUKOB 2

(HayuHas ¥ yueOHO-Hay4yHas TUTEpaTypa, CpeAcTBa MaccoBoi HH(popMaluy, ceTb HTepHeT)

IIpakTHYeckue 3aHATHSA OK 01
Ilouck M aHanu3 KEWCOB O NPUMEHEHUM XHMHYECKHX BEIECTB U TEXHOJOTHH C Y4eTOM OK 02
Oyaymieit mnpodeccCHOHANbHOW JEATENBHOCTH IO TeMaM: BaXXHEHIHWE CTPOUTEIbHBIE 4 OK 04
Marepuaibl, KOHCTPYKLMOHHBIE MAaTepUajbl, KPaCKH, CTEKJIO, KEpaMHKa, MaTepHUalbl s OK 07
JIEKTPOHUKH, HAHOMATEpHaJIbl, TEKCTUJIbHBIE BOJOKHA, UICTOYHUKH SHEPTHH, OPTaHUYECKHE U

MUHEpalbHbIe y100peHus, IEKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.

3ammra: IlpeacraBieHue pe3yiabTaTOB pelIeHHs KeicoB B ¢opMe MHHH-IOKIaga C

IIpe3eHTalMen

IMpomexxyTouHasi aTTecTAlUs MO THCHHUILINHE (3246T ¢ OLIEHKOH) 2

Bcero 44
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3. VYdeOHO-MeTOnMYECKOEe M MaTepHAJIbHO-TEXHHYECKOe o0ecrmedyeHHMe NPOrpaMMbl y4eOHOMH
AUACHUIINHBI

3.1. OcBoeHue mporpaMMmbl y4eOHOW JUCHUIIIUHBI «XUMHUS» TPEANoJiaraeT HaIW4Ue B
npodeccnoHanbHOM 00pa30BaTENbHON OpraHu3allii, pean3ymeld 00pa3oBaTeNbHYI0 MPOrpaMMy
cpenHero obmero obOpazoBanus B mpeaenax ocBoenus OITOIT CIIO na Ga3e OCHOBHOTO OOINIETO
oOpa3oBaHus, y4eOHBIX KaOMHETOB MO (U3UKE, XUMHUH, OHOJOTHH, B KOTOPHIX UMEETCS BO3MOXKHOCTH
obecrieunTh CBOOOAHBIN NOocTyn B VHTEpHET BO BpeMsi y4eOHOIrO 3aHATHS U B MEPUOJ BHEYUEOHOM
JESITeNEHOCTH 00YJarOIIUXCSl.

[Tomermennss KaOMHETOB XWMHUHU YAOBIETBOPSIOT TpeOoBaHusM CaHUTAPHO-IMHUIEMUOIOTUYECKUX
npaBuwit u HopMatuBoB (CanlluH 2.4.2 Ne 178-02),0cHalieHbl TUMOBBIM 000pyAOBaHUEM, YKa3aHHBIM B
HACTOSAIIUX TPeOOBaHUSAX, B TOM YHUCIE CHEIHATM3UPOBAHHONW YyueOHOW MeOenbl0o U CpeicTBamMu
oOydeHus, IOCTATOUYHBIMHU Ui BBIMOJHEHUS TPeOOBAaHUN K YpPOBHIO TOJTOTOBKH oOydaromuxcs .B
KaOMHETaX €CTh MYJIbTUMEIUIHOE 000PYIOBAaHUE, TOCPEICTBOM KOTOPOTO YUYACTHUKH 00pPa30BaTEILHOTO
Ipolecca MOTYT MPOCMATPUBATh BH3YalbHYIO WH(GOPMAIMIO, CO3/1aBaTh MPE3CHTAIIUU, BHICOMATEPHAIIBI
U T.IL.

B coctaB y4eOHO-METOANYECKOTO U MaTEPUAIbHO-TEXHUYECKOT0 00eCIIeYeHHUs TPOrpaMMBbl y4eOHOM

JUCUUIUIAHBI « XUMUSD BXOJAT:

e MHOTrO(pYHKIIMOHAIBHBIA KOMILUIEKC MPEMOAaBaATEIs;

® HarsAHbIe MOCOOMS (KOMIUJIEKTHI yUeOHBIX TAOHII, TUIAKATOB, MOPTPETHl BBIJAIOIINXCS YUCHBIX B

00J1aCTH €CTECCTBO3HAHMS U T.I1.);

MH(POPMALMOHHO-KOMMYHHUKAIIMOHHBIE CPECTBA;

9KPaHHO-3BYKOBBIE TIOCOOUS;

KOMILIEKT JICKTPOCHA0KEHUS KaOMHETOB;

TEXHUYECKHE CPeCcTBAa O0yUCHHS;

JEMOHCTPALlMOHHOE 000pyAoBaHKe (00IIero Ha3HAYEeHUsI U TeMaTHYECKHe HaboPbI);

nabopaTtopHoe oOopynoBaHue (0OLIET0 Ha3HAUCHHWS M TeMaTW4Yeckre HaOOpbl, B TOM YHCIE I

MOCTAHOBKH JIEMOHCTPAIIMOHHOTO ¥ YUEHHYECKOT0 IKCIIEPUMEHTA, PEAKTHUBHI);

® CTaTWYECKUe, AUHAMHUYECKHUE, IEMOHCTPAI[MOHHBIE M pa3aTOuyHble MOJICNIH, BKIIOUasi HATypalbHbIE
OOBEKTHI;

® BCIIOMOTAaTeIbHOE 000PYIOBAHUE;

® KOMIUIEKT TEXHUYECKOW TOKYMEHTALlUHU, B TOM YHCIIE MMACIOpTa Ha CpeAcTBa 00yUeHHsI, MHCTPYKIIUH
10 UX UCIIOJIb30BAHUIO U TEXHHUKE O€301aCHOCTH;

e OubOnMMoTeuHBIH PoH/.

B Oubnuoreunwnii (oHA BXOIAT y4eOHHMKH, ydeOHO-MeTomudeckue KoMIUiekTel (YMK),
00eCreunBarINe OCBOCHHE YIeOHOM AUCIUTIINHBI « XUMHUS», PEKOMECHIOBAaHHBIC WM JIOMYIICHHBIE IS
UCIIONIb30BaHUs B MPO(ecCHOHANBHBIX  O0pa30BaTEIbHBIX  OPTraHU-3alUAX,  PEATU3YIOLIUX
o0pa3oBaTeNnpHyI0 MPOTpaMMy CpefaHero odmiero odopazoBanus B mpezaenax ocBoenus OIIOIT CIIO na
6a3e OCHOBHOI'O O0IIIEro 00pa3oBaHMs.

bubnmoreunsiit GoHI MOKET OBITH JOMOJHEH (GU3NISCKUMU HIMKIONEAUSIMHI, aTIacaMu, CIIOBaPSIMH,
CIPaBOYHUKAMU 110 XUMUU, OUOJIOTHH, OOIECTBO3HAHUIO HAYYHON M HAYYHO-TIOMYJISIPHON TUTEpaTypOid
€CTECTBEHHO-HAYYHOTO CcOJAepkaHus. B mpoliecce OCBOEHUS MPOrpaMMbl yYeOHOW TUCITUTUIMHBI
«XHUMHSI» CTYACHTHI JOJDKHBI UMETh BO3MOXKHOCTH JOCTYIMA K JJCKTPOHHBIM Y4eOHBIM MaTepuajaM IO
€CTECTBO3HAHMIO, BKIIIOYAs XUMUIO, OUOJIOTHIO, OOIIIECTBO3HAHNE MUMEIOIIMMCS B CBOOOIHOM JOCTYIIC B
ceTd MIHTepHET (2JIEKTPOHHBIM KHUTaM, ITPaKTUKyMaM, TecTam, Marepuanam EI'D u ap.).

3.2. IlepeyeHb peKOMEHIyeMbIX YYeOHBbIX M3/IaHHI, MHTEPHET-pPecypcoB, IOMOJHHUTEIbHOI
JIMTEpPaTyphbl

HopMaTuBHO-IpaBOBBIE aKThI:
1. ®enepanbublii 3akoH oT 29.11.2012 Ne 273-@3 «O06 obpazoBanuu B Poccuiickoit denepariym».
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[Tpuka3 MunucrepctBa oOpasoBanuss u Hayku P® or 17.05.2012 Ne 413 «O6 yTBepxIaeHUU
denepalbHOTO TOCYAapCTBEHHOrO0 00pa3oBaTeNBbHOTO CTaHAApTa CpeaHero (TOJHOr0) OOMIero
00pa3oBaHMSIY.

2. Ilpuxaz MunucrepctBa oOpazoBanust U Hayku P® or 29.12.2014 Ne 1645 «O BHeceHuu
n3Menenui B [Ipuka3 Munucrepcta oopasoBanust 1 Hayku PD ot 17.05.2012 Ne 413 “O0 yTBepkaeHUn
denepalbHOTO TOCYAapCTBEHHOrO0 00pa3oBaTeNBHOTO CTaHAApTa CpeaHero (MOJHOr0) OOIIeTro
o0pazoBaHus ».

3. Tucemo [lemaprameHTa TOCyJapCTBEHHOH MONUTHKU B cepe MOATOTOBKM pabOuyMX KaapoB U
JIIO Muno6pnayku Poccum ot 17.03.2015 Ne 06-259 «PexomeHganuu 1o OpraHu3aliiyl MOTydye-HUs
cpeaHero oobmero oOpa3oBaHusi B Ipefeiax OCBOEHHS 00pa30BaTEeNIbHBIX MPOTPaMM  CPEIHETrOo
npodeccnoHaIbHOr0 00pa3oBaHUs Ha 0a3e OCHOBHOrO 0OILIero oOpa3oBaHHs C Y4YeTOM TpeOOBaHUI
(benepanbHBIX TOCYIAapCTBEHHBIX O00pa30BaTENbHBIX CTAaHIAPTOB M MOJy4yaeMOM NpoQeccuu HIu
CTELUAITBHOCTH CPEIHETO NTPOPECCHOHATHHOIO 00pa30BaHUSD.

Crincok OCHOBHOM JTUTEPATyphI
1. Epemun, B. B. Xumus. 10 xnacc (yriy0OneHHslit). QnekrpoHHas ¢popma yueOHuKa. : yuebnuk / H.
E. Ky3smenko, A. A. [Ipo3nos; B. B. Epemun .— Mocksa : AO "U3garensctBo "IIpocBemenne", 2022
.— 1 ¢. — ISBN 978-5-09-099540-5 .— URL.: https://rucont.ru/efd/806273
2. Epemun, B. B. Xumus. 11 xnacc (yrmyOnenHsiit). DnekTpoHHas ¢popma yueOHuKa. : yueOHuk / H.
E. Ky3smenko, A. A. [Ipo3nos; B. B. Epemun .— Mocksa : AO "U3zgarensctBo "IIpocBemenne", 2022
— 1 c. —ISBN 978-5-09-099541-2 .— URL.: https://rucont.ru/efd/806274

JlonoJIHUTENbHAS IUTEpATypa

1. Kusazes, [I. A. Heopranuueckas xumus ais arpapues. B 2 u. Hacte 1. TeopeTuueckre OCHOBHI :
y4eOHHUK JUIs cpetHero npodeccuonanbHoro oopazosanus / 1. A. Kusszes, C. H. Cmappirua. — 5-e u3f.,
nepepab. u gorn. — MockBa : M3parensctBo HOpaiit, 2023. — 253 c¢. — (IIpodeccuonanpuoe
obpazoBanue). — ISBN 978-5-534-11760-8. — Tekcr : anexkrpoHHbIl // OOpa3oBarenbHas miaTdopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/513202

2. Kusizes, JI. A. Heopranmueckast xumust Ui arpapueB. B 2 4. Yactp 2. XuMHsI 3JIEMEHTOB : y4eOHHUK
s cpeanero npogeccuonansHoro oopasosanus / Jl. A. Kuszes, C. H. Cmapbirun. — 5-e uz ., nepepad.
u gon. — Mocksa : UznatensctBo FOpaiit, 2023. — 357 c. — (IIpodeccuonansnoe oOpa3oBanue). —
ISBN 978-5-534-11743-1. — Tekct : anexTpoHHbIN // O6pazoBatenbHas miargopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/513203

3. T'mumka, H. JI. OOmas xumwus. 3ajaud U ynpakKHEHUs : yuyeOHO-TIpaKTHYeCKoe MocoOue ais
cpenHero mpodeccuoHanbHoro obpasosanus / H. JI. T'munka ; mon penakmueit B. A. Ilomkosa, A. B.
babkoBa. — 14-e u3n. — Mocksa : UznmatensctBo FOpaiit, 2023. — 236 c¢. — (IIpodeccuonansHoe
obpazoBanue). — ISBN 978-5-534-09475-6. — Tekcr : anexkrpoHHbIN // OOpa3oBarenbHas miaThopma
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/512152

NHuTtepHeT-pecypcesl

www.pvg.mKk.ru (omumnuana «Ilokopu BopoObeBbI TOphI»).

www.hemi.wallst.ru (O6pa3oBaTeNibHBIN CANT AJIs KOJIBHUKOB « XUMHUSI»).
www.alhimikov.net (OGpa3oBarenbHBIil CalT A IIKOJIBHUKOB).

WWW.chem.msu.su (DnekTpoHHast OHOIMOTEKA [0 XUMUH).

Www.enauki.ru (iHTepHeT-131aHue s yuuTeneid « EcTecTBeHHbIE HayKu»).
www.1september.ru (meToauueckas razera «IlepBoe ceHTSIOPS»).

www.hvsh.ru (xypran «Xumus B mkose»). WWW.hij.ru (xypHan « XuMus v )KU3HBY).
www.chemistry-chemists.com (35eKTpOHHBIH KypHAT «XUMHUKH U XUMHSD)).

N~ wWNE
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4. KoHTpOJIb U OlleHKA Pe3yJIbTAaTOB OCBOCHHS y4eOHOH U CHUIINHBI

KOHTpOJII: " OLICHKA pC3yJIbTATOB OGy‘ICHI/IH OCYIICCTBIIACTCA NPCIIOAABATCIICM B

nporiecce MpoBeIeHUs MPAKTHUECKUX 3aHATHI 1 1ab0paTOpHBIX paboT, TECTUPOBAHMUS, a

TAKKC BBIIIOJTHCHUA 06y‘IaIOH_II/IMI/ICSI HUHIUBUYAJIbHBIX BaHaHHﬁ, IIPOCKTOB,

I/ICCJ'IC,Z[OBaHI/II‘/JI. PeByHBTaTBI OGy‘ICHI/IH OIPCACIIAIOT, UTO 06yqaloumec;1 JOJI?KHBI 3HATh,

MMOHUMATb U ACMOHCTPUPOBATH IO 3aBCPUHICHUN U3YUCHUSA JUCHUIIIINHBI.

st hopMHUpOBaHUS, KOHTPOJIS U OLEHKH PEe3yJIbTaTOB OCBOCHUS Y4eOHON

AUCHUIUIMHBI UCIIOJIB3YCTCA CUCTEMA OLICHOYHBIX MCpOHpHHTHﬁ, MpCACTaBJIAIOIIAA coboi

KOMILJIEKC Y4eOHBIX MEPOIIPUATHH, COTIIACOBAHHBIX C pe3yJbTaTaMi 00y4eHUs U

chopmynupoBanHbiX ¢ yaetrom @I'OC COO (mpeameTHbie pe3yabTaThl MO AUCIUTIINHE) U

@I0OC CIIO.
Ne OK Mopnyas/pa3aes/Tema PesyabTar 00yuenunst THunbl oneHOYHBIX
MeponpuATHI
1 OcHoOBHOe conep:kaHue
1 Pasnea 1. OcHoBBI ®opmympoBaTh 0a30BbIe
CTPOCHHS BellecTBa MOHSITHS U 3aKOHBI XUMHUH
1.1 | OKO01 | Crpoenue aToMOB CocTaBnaTh XUMHUYECKHE 1. Tect «CtpoeHue aToMOB

XUMHUYECKHUX JIEMEHTOB
U [IPUPOJIa XUMUYECKOMN
CBA3U

COOTBCTCTBHH CO CTCIICHBIO
OKHCJIICHHUA XUMHUYCCKUX
9JICMCHTOB, UCXOJA U3
BaJICHTHOCTHU U
QJICTKPOOTPUIATCIIbHOCTH

(bopMyIIBl COeIMHEHUH B
XUMHUYCCKHX dJIEMEHTaX U
npupoja

XUMHUYECKOM CBI3M.

2. 3amauu Ha COCTABJICHUE
XUMHUYECKUX (POPMYIT
JIBYXaTOMHBIX

BaJICHTHOCTH M

COEIMHEHHH (OKCHOB,
Cynb(UI0B, THAPUIOB U T.IL.).
3. 3amaHus Ha UCIIOJIB30BaHHE
XUMHYECKOM CUMBOJIUKH U
Ha3BaHUI COCAMHEHUHN 110
HOMEHKJIaType
MEXKIYHAPOIHOTO COK03a
TEOPETUYECKON U MPUKIATHON
XUMUHU U TPUBUATBHBIX
Ha3BaHUU I

COCTaBJICHUS XUMUYCCKHUX
bopmyn

JIBYXaTOMHBIX COEIMHEHUI
(oxcumoB, cynb(uaos,
TUAPUJIOB U

T.I.) U JPYTHUX
HEOPraHUYECKUX
COCIUHEHUI OTIACIBLHBIX
KJIacCOB
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1.2

OK 01
OK 02

[Tepuoanueckuii 3aK0OH 1
XapakTepU30BaTh
tabmuiy J.U.
MenneneeBa

Xapaktepu3oBaTh XUMHUYECKUE
3JIEMEHTHI B COOTBETCTBHH C UX
MOJIO)KEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHYECKUX 31eMeHToB JI. M.
MeHpeneeBa

1. Tect «Metamnueckue /
XUMUYCCKHUE IICMCHTED»

2. [IpakTuyeckue 3a1aHus Ha
YCTaHOBJICHUE CBS3U MEXITY
CTPOEHUEM aTOMOB
XUMUYCCKHUX

3JIEMEHTOB U MEPUOTUYECKUM
U3MEHEHHEM CBOMCTB
XUMUYCCKHUX

DJIEMCHTOB U X COCAUHCHUN B
COOTBETCTBUHM C MOJOKESHUEM
IIEPUOJUYECKON CUCTEME.

3. [Ipaktuko-
OPUEHTUPOBAHHBIE
TEOPETHUYECKHUE 3a/IlaHUs HA
XapaKTepU3aLUI0 XUMHUECKUX
DJIEMCHTOB: «MeTaInyecKue
u

HEMETaJNIMYECKUE CBOMCTBA,
ANEKTPOOTPULIATEIBHOCTD U
CPOJZICTBO K BJIEKTPOHY
XHMUYCCKHUX DJICMCHTOB B
COOTBETCTBUE C UX
AJNIEKTPOHHBIM CTPOCHHUEM U
IIOJIOXKCHUEM B
MIEPUOJUYECKON CUCTEME
XUMUYECKUX 35ieMeHTOB [[. 1.
MenjieneeBa»

pasaes 2. XuMH4YecKue
peakuuu

XapakTepu3oBaTh THIIbI
XHUMHYECKHX peakuui

KonTpoabHas padora
«CTpoeHue BelecTsa u
XMMHYECKHe Peakunu»

2.1

OK 01
OK 04

THIIBEI XUMHYECKUX
peakuui

CocTaBnsiTh peakiuu
COCITMHEHWSI, PA3TIOKEHUS,
oOMeHa, 3aMeIICHHUS,
OKHUCJIUTEIBHO-
BOCCTAHOBHTEIIbHBIC PEAKIIUU

1. 3agaun Ha cocTaBIEeHUE
YPAaBHEHUU PEAKLUN:

- COCIMHEHUS, 3aMEIIICHHSI,
pasnokeHus, oOMeHa; -
OKHCIIUTEHHO-
BOCCTAaHOBHUTEIBHBIX PEaKIIHiA
C UCIOJIh30BaHUEM METO/1a
AIIEKTPOHHOTO OaslaHca

2. 3ama4yn Ha pacyéT MacChl
BeIeCcTBa WM 00bEMa ra3oB
10 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, MACCEe UM 00BEMY
OJTHOTO M3 YYaCTBYIOIIHUX B
peakLyy BELIECTB; PACUEThI
Macchl (00béMa, KoTM4ecTBa
BEIIECTBA) IPOTYKTOB
pEaxIuu, eciii OJJHO U3
BEIIECTB NMEET MPUMECH

2.2

OK 01
OK 04

DNEKTPONUTHYECKAS
JIMCCOLIAAIINS U UOHHBINA
o0MeH

CocTaBiATh ypaBHEHHUS
XMUMHUYECKHX PEaKIUi HOHHOTO
0o0MEeHa C yJacTuem

1. 3aganus Ha coCTaBJIECHUE
MOJIEKYJISIPHBIX ¥ HOHHBIX
peakuui
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HCOPTaHUYCCKUX BCIICCTB

C y4aCTHEM KHUCJIOT,
OCHOBAaHUH U

COJIEH, YCTAaHOBJICHUE
W3MEHEHUS
KUCJIOTHOCTH CpELBI

2. JJaboparopHas paboTa
«Tuns

XUMHYECKUX PEAKIIUIN»

Pa3znen 3. ctrpoenue u
CBOMCTBA
HEOPraHUYeCKUX
BelleCTB

HccaenoBarb cTpoenue u
CBOICTBA HEOPrAaHMYECKHUX
BelleCTB

KonTpoabsHas padora
«CBOMCTBa HEOPraHMYECKUX
BellecTB)

3.1

OK 01

Knaccuduxkarus,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHMYECKUX BEIIECTB

Knaccugumuponartsb
HEOPraHWYeCcKUe BEIIeCTBA B
COOTBETCTBUH C UX CTPOCHUEM

1. Tect «HomeHnknatypa u
Ha3BaHHE HEOPraHNYECKUX
BEIIECTB, UCXOIS U3 UX
XUMHUYECKOH (hOPMYIIBI HITH
COCTaBJICHUE

XUMHUYECKOH (hOPMYIIBI,
HCXOJs U3 Ha3BaHUs BELIECTBA
10 MEXIYHApOIHOU WU
TPUBHAIBHON
HOMEHKJIAType»

2. 3ajaun Ha pacuéT MaccoBOI
10711 (Macchl) XUMHUYECKOTO
3JieMeHTa (COeTMHEHHUS]) B
MOJIEKYJIe (CMECH)

3. [IpakTudeckue 3a1aHus MO
KITacCU(pUKAIUH,
HOMEHKJIAType U
XUMHUYECKUM (hopMyiiam
HEOpPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB

4. IlpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUUECKON
AKTUBHOCTH BEILIECTB B
3aBUCHUMOCTH BUJA
XUMHYECKON

CBSI3M W THTIA
KPUCTAJUIMYECKOU

pELIETKH

3.2

OK 01
OK 04

Du3nKo-xuMHUECKUE
CBOWCTBA
HEOPraHUYECKUX BEILLECTB

YcTaHaBIuBaTh 3aBUCUMOCTD
(UBHKO-XMMHYECKUX CBOWCTB
HEOPTaHMYECKUX BEIIECTB OT
CTPOCHHS aTOMOB M MOJIEKYJI, a
TaK)Ke TUTA KPUCTATUTNYECKOM
peneTku

1. Tect «OcobeHHocTH
XUMHUYECKUX

CBOMCTB OKCHJIOB, KHCIIOT,
OCHOBaHMMU, aM(POTEPHBIX
TUJIPOKCUJIOB U COJIECI

2. 3aaHns Ha COCTaBIICHHUE
YPAaBHEHUN XUMUYECKUX
peaKuuii C y4acTHEM ITPOCTHIX
U CJIO’KHBIX HEOPraHMYECKUX
BEIIECTB:

OKCHJIOB METAJIJIOB,
HEMETAJUIOB U
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aM(OTEPHBIX JIEMEHTOB;
HEOPraHUYECKUX KHUCIOT,
OCHOBaHMU M aM(pOTEpHBIX
THJIPOKCHJIOB,
HEOPraHUYeCKuX

COJIEH, XapaKTEPU3YIOLIUX UX
CBOWCTBA U CITOCOOBI
MOJTyYCHUS

3. [Ipaktuko-
OpPHEHTUPOBAHHbBIE
TEOpPETUYECKHE 3aJaHNUs Ha
CBOMCTBA U NOJIyYEHUE
HEOPraHUYeCKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

WNnentuduxarms
HEOPTaHMYECKUX BEIIECTB

HccnenoBath KauecTBEHHBIE
peaKuMyu HEOPraHUYECKUX
BEIIECTB

1. ITpakTuko-
OpUEHTUPOBAHHBIC
3a7aHus 10 COCTABJICHUIO
XUMHYECKUX PEAKIIUH C
y4acTueM
HEOPTaHWYECKUX BEIIECTB,
WCIIOJIb3YEMBIX IS UX
UICHTU(DHUKAITTT

2. JJaboparopHas paboTa
«M neaTudukanus
HEOPTaHNYECKUX BEIIECTB»

Pa3zpnen 4. Ctpoenue u
CBOICTBA OPraHUYeCKHUX
BeLEeCTB

HccaenoBarb cTpoenue u
CBOICTBA OPraHUYeCKHX
BeleCTB

KonTpoabHas padora
«CTpoeHue u CBOIiCTBA
OpPraHMYeCKHX BelleCTB»

4.1

OK 01

Knaccudukarus,
CTpOCHHE U
HOMEHKJIaTypa
OpPraHMYECKUX BEIICCTB

Knaccugumuponatsb
OpraHUYeCcKUe BEIIeCTBA B
COOTBETCTBUH C UX CTPOCHUEM

1. 3aganus Ha coCTaBJIECHUE
Ha3BaHUN OPraHUYECKUX
COCIMHEHU 110 TPUBUAIILHON
UJIU MEXAYHapOIHON
CUCTEMAaTUYECKON
HOMEHKJIAaType

2. 3aaHns Ha COCTaBIICHUE
IIOJIHBIX ¥ COKPAIIEHHbIX
CTPYKTYPHBIX (OpMyJTT
OpPraHMYECKUX BEIIECTB
OTJEJIbHBIX

KJIACCOB

3. 3amauu Ha onpeneneHue
npocreiiei Gopmyiisl
OpPraHUYECKON MOJIEKYJIbI,
UCXOMs

13 3JIEMEHTHOro cocTtana (B %)

4.2

OK 01
OK 02
OK 04

CaolicTBa OpraHMYECKUX
COCIMHEHUI

YcTaHaBIuBaTh 3aBUCUMOCTD
(UBUKO-XMMHYECKUX CBOWCTB
OpPraHWYECKUX BEIIECTB OT
CTPOCHHS MOJIEKYJT

1. 3aganus Ha coCTaBJIECHUE
YPAaBHEHUN XUMUYECKUX
peakuuii ¢

y4aCTHEM OpPraHUYEeCKUX
BCIIIECCTB

Ha OCHOBAHHH UX COCTaBa B
CTpOEHUS

2. 3aaHns Ha COCTaBIICHHUE
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YPaBHEHUN XUMUYECKUX
peakuuid,

UJUTFOCTPUPYIOLIHUX
XUMUYECKHE

CBOMCTBA C Y4ETOM
MEXaHU3MOB

IIPOTEKAaHUs JaHHBIX peaKLui
u

TE€HETUYECKOH CBA3U
OpraHUYECKUX

BEILECTB Pa3HBIX KIACCOB

3. Pacuérnple 3a1aun 1o
YPaBHEHUSIM PEaKLHii C
y4acCTHEM

OpPraHUYECKUX BEIECTB

4. JlaboparopHas paboTa
«IIpeBpallieHuss OpraHMuECKux
BEILECTB [IPU HArPEBAaHUUY

4.3 | OKO0l | Unentuduxanus HccnenoBaTh KaueCTBEHHbIE 1. ITpakTuko-
OK 02 | opraHn4ecKkux BEIECTB, peakuuy OpraHu4ecKux OPUEHTUPOBAHHBIE
OK 04 | ux 3HaueHue u COCIMHEHUM OTIEIbHBIX 3a/laHUs 10 COCTABIICHUIO
MIPUMEHEHHE B OBITOBOM U | KJIACCOB XUMHYECKUX PEAKIIUH C
IIPOU3BOJICTBEHHON y4acTHEM
JESITEILHOCTH YEJIOBEKA OpPraHMYECKUX BEILECTB, B T.U.
UCIOJIb3YEMBIX I UX
uaeHTUGUKAIH B OBITY U
IIPOMBIIITIEHHOCTH
2. JJaboparopHas paboTa:
«MneaTudukaus
OPraHUYEeCKUX COCTUHEHUIN
OTJIEJIbHBIX KJIACCOB»
S) Pasnea 5. Kunernueckue | XapakTepu3oBaTh BJIMSHHE
¥ TepMOJAMHAMHMYECKHE | Pa3JIN4YHbIX (paKTOPOB Ha
3aKOHOMEPHOCTH pPaBHOBecHe U CKOPOCTh
NPOTeKAHUS XHMHYECKHX peaKuii
XHMHYECKHX peakuui
5.1 | OK 01l | CxopocTb XUMHYECKUX XapakTepu3oBaTh BIUSHUE 1. ITpakTuko-
OK 02 | peakuun KOHLICHTPALlUH PEarupyrolux | OPUEHTUPOBAHHbBIC

XHUMHUYECKOE paBHOBECUE

BEILECTB U TEMIIEPATYPHI HA
CKOPOCTb XUMHYECKUX
peakuui

XapakTepru3oBaTh BIUSIHUEC
M3MEHEHHUs KOHLICHTPALUH
BEILECTB, PEAKLIUU CPEbl U
TEMIIEPATypPbl HAa CMEIIEHUE
XUMHUYECKOIO0 PAaBHOBECHS

TEOPETUYECKUE 3aJaHUs HA
aHanu3 (HaKTOPOB, BIMSIONINX
Ha U3MEHEHUE CKOPOCTH
XUMHYECKON peaKkuu

2. [Ipaktuko-
OpPUEHTUPOBAHHBIE 3a/IaHUS HA
IIPUMEHEHME NTpuHLHUIa Jle
ITatennpe I HAXOXKIACHUS
HaIPaBJIEHUS CMEIIECHUS
pPaBHOBECHS XUMHYECKOU
peaknuu 1 aHaau3 GaKTopos,
BIIMSIOLIMX Ha

CMELIEHUE XUMUYECKOT O
paBHOBECHS
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Pasnea 6. PacTBopbl

HccaenoBarh HCTHHHBIE
PacTBOPBHI € 32JAHHBIMHA

XapaKTEePUCTUKAMHU
6.1 | OKO01 | IlonsTHe 0 pacTBOpax Pasnuuars ucTHHHBIE 1. 3amaun Ha IPUTOTOBJIEHHE
OK 02 pacTBOpHI pacTBOpoOB
2. [Ipaktuko-
OpPHEHTUPOBAHHbBIE
pac4y€THbIC 3a1aHKS Ha
JMCTIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOM U
IIPOU3BOJICTBEHHON
JEATeNbHOCTH YeJIOBEKa
6.2 | OKO01 | MccnenoBanue CBOMCTB HccnenoBats pusnko- JlaGoparophas paboTa
OK 04 | pactBOpOB XUMHYECKHUE CBOMCTBA «IIpurorosneHnne pacTBOpOB»
MCTHHHBIX paCTBOPOB
2 | IlpodeccnoHa/ILHO-OPUEHTHPOBAHHOE CO/IePKaHue (CoepKaHNe MPUKIATHOTO MOIYJIs1)
7 Pa3znen 7. Xumus B 0biTy | OleHMBATH MOCJIEICTBUSA 3amuTa Keiica (¢ yuétom

U MPOM3BOJACTBEHHOM
AeSITeJIbHOCTH YeJI0BeKa

OBITOBOH M
NPOU3BOACTBECHHOMI
JeATeJILHOCTH YeJI0BeKa C
NO3MIMIi KOO HYeCKOoM
0e3omacHocTH

Oyayuieit
npogeccuoHaIbHOU
AeSITeIbHOCTH)

OK 01
OK 02
OK 04
OK 07

Xumus B ObITY U
MIPOU3BOACTBEHHOMU
JeATeNbHOCTH YeJIOBEKa

OneHuBaTh IOCICICTBHS
OBITOBO 1 IPOU3BOJICTBEHHOM
JIeSITeIbHOCTH YEI0BEKA C
MMO3UIIMI SKOJIOTrHYECKOM
0€30I1aCHOCTH

Ketic (c yuerom Oymymieit
npodeccuoHanbHOM
NEeSITETLHOCTH)
Bo3MoHbIE TEMBI KEHCOB:
1. [orennenue k1uMaTa u
BBICBOOOXKIEHHE Ta30BBIX
TUAPATOB CO JIHA OKEaHa

2. Oynymue MaTepuanbl JUIs
aBWa-, MaIIMHO- 1
npUOOPOCTPOCHUS

3. HoBeie MaTepuansl yis
COJIHEUHBIX OaTapeii

4. JlexapcTBa Ha OCHOBE
pPaCTHTENHHBIX MPENapaToB

Onucanue mMKaja OlICHUBAHUA

COCTABIAIOE | 1k k] COOPMUPOBAHHOCTH KOMITETEHLIMH
KOMIICTCHITNH
HEYJIOBJICTBOPUTEIHHO | YJIOBJIETBOPUTEIHHO XOPOIIO OTJIIMYHO
IonmHoTa YpoBeHb 3HaHUN HUXKE | MHUHHMaNbHO YpoBeHb 3HAHUUI B | YpoBeHb 3HAHUUI B
3HAHUN MUHHAMAJIBHBIX JIOIIYCTHMBI ypOBEHb | 0OBEMe, oObeme,
TpeboBannii. Mmenu | 3HaHWA.  JIOMyIIEHO | COOTBETCTBYIOIIEM COOTBETCTBYIOLLEM
MECTO rpyOble | MHOTO HEerpyOBIX | IporpaMMe MOJTOTOBKU. | MpOrpaMMe ITOJTrOTOBKH,
omnoOKy. omnoOKy. Honymeno Heckonbko | JlomymieHo HECKOJIBKO
rpyOBIX OIMOOK HECYIIECTBEHHBIX
omn0oK.
Haynume [pu pemennu | IIpomeMoHcTpHupoBa- [TpoeMOHCTPUPOBAHEI [TposeMOHCTPUPOBAHEI
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YMEHHH
(HaBBIKOB)

CTaHIAPTHBIX 3a/1a9 HE
MPOJIEMOHCTPUPO-
BaHBbI HEKOTOpHbIE
OCHOBHBIC yMCHHUS W
HaBbIKH. MIMean MecTo
rpyOble OmMOKy.

HBI OCHOBHBIC YMCHHUSL.
Pemenst TUIIOBBIC
3aa4d ¢ HETPyOBIMH
OIIHOKaMH.
BrimomaeHbI BCE
3aJaHUs  HO HE B
MTOJTHOM 00BbeMe.

BCE OCHOBHBIE YMEHHS.
Pemensl Bce OCHOBHBIE
3aJaul ¢ HerpyObIMH
omnOKkamMu. BwImonHeHb
BCE 3aJaHHd, HO C
HEKOTOPBIMH HEA0YETaMU.

BCE OCHOBHBIC YMEHHUS,
HEKOTOphIE - HA YPOBHE
XOpOIIO  3aKPEIUICHHBIX
HaBBIKOB. PelmreHsl Bce
OCHOBHBIE  3aJaud  C
OTIETLHEIMU
HECYIIECTBEHHBIMHU
ommbOKaMu.  BrIToIHEHb
BCE 3aJaHWsdA, B IIOJHOM
00BeMe, 63 HEJJOUETOB.

Bonpocsl k 3a4éTy:

O0wmas xumus:
1./laTh onpesneneHue aromy.

2. JlaTh onpenieneHne MOJIEKyIe.
3.IIpoctoe BemecTBO. Kakoe cTpoeHrne MMEIOT MPOCTHIE BEIIECTBA (IPUMEPHI).

4. DMrnupuyeckas U CTpyKTypHas ¢popmydbl. [IpuBecTi mpumepsl.
5. M3omepst u roMmosnoru. IIpusectu npumepst.
6. [latb onpenenenne KoBaJeHTHOM cBsA3U. [IpuBecTu mpuMepsl.

7. JlaTb onpeneneHue HOHHOU cBsi3U. [IpuBecTu mpumepsl.

8.latb onpenenenne BOAOPOAHOM cBA3H. [IpuBecT npumepsl.

9. latb onpeneneHne MeTalIn4eckoi cBsa3u. [IpuBectu npumepsl.
10. late onpenenenue o u m cBs3u. [IpuBeanure npumepsl.
11.Yr1o Takoe BaneHTHOCTH? [IpHMepBI 371EMEHTOB C IOCTOSIHHOM BaJIEHTHOCTBIO.
12. Ctpoenue tabnuisl MeHaeneesa.
13. Ctpoenue sigpa.
14.CtpoeHue >1neKTpOHHOH 000I0UKH aToMa.
15.0xcunpl. Knaccugukarys 1 HOMEHKIATypa OKCUIOB.
16.I'mapokcupl. Kimaccudukanus u HOMEHKIAaTypa THAPOKCUIOB.
17.Comu. Knaccudukaiiyst 1 HOMEHKJIATypa COJIeH.
18. Kucnotsl. Knaccugukaryst 1 HOMEHKIaTypa KUCIOT.
19. Knaccuduxanuus XuMAYECKUX PEaKIfii.
20. OOpatumMble 1 HEOOPAaTUMbIE XUMHUUECKUE PEAKIIUH.
21. CKOpoCTh XMMHUYECKOM peakLnu.

22.Xumnueckoe paBHosecue. [Ipunuun Jle Illarense.

Heopranunueckass xummusi:
1. I'anorensl: cnocoObl MOJTyYeHHs], XUMUYECKHE CBOUCTBA, TPUMEHEHHE.

ANk WN

7.

Ilenounsie

MCTAaJJIbI

CIIOCOOBI

. Kucnopon: cmioco0s! noydeHus, XkMUUECKUE CBOMCTBA, IPUMEHEHHE.
. Bomopon 1 ero coeqMHeHus: CriocoOb! MOTY4YeHHUs, XUMHUECKHE CBOICTBA, IPUMEHEHHE.
. Cepa u ee coeJMHEHUS: CIIOCOOBI MOTYYEHUs, XAMHUECKHE CBOICTBA, IPUMEHEHUE.

. YTIepo1 ¥ ero COeIMHEHHsI: CIIOCOObI MOJTyYeHHsI, XUMUYECKUE CBOWCTBA, TPUMEHEHHE.
. A30T U ero COeTMHEHHUS: CIIOCOOBI MOTYYEHUs, XUMHUUECKHE CBOICTBA, MPUMEHEHHE.
MOJIYYEHUS,

XUMHNYCCKHEC

CBOMCTBA,

IIPUMEHEHHE.

8.11lenmouHO3eMETbHBIE METAILIIBI : CIIOCOOBI MOTY4YEHHs, XUMUYECKHE CBOICTBA, IPUMEHEHHE.
9.AMIOMMHUHN M €r0 COEAMHEHHSI: CITIOCOOBI MOJTyUeHHs], XUMUUYECKHE CBOMCTBA, IPUMEHEHHE.
10. XKene30 u ero coeIMHEHUS: CIIOCOObI MOTYUYEHHUs, XUMHUECKHE CBOICTBA, TPUMEHEHHE.
Oprananyeckast XuMus:

1. Ankasbl: criocOObI MOTy4EHHs, HOMEHKIIATypa, U30MEpHUs, XUMHUUECKUE CBOMCTBA, TPUMEHEHHUE.
2.ANKeHBI: CIOCOOBI OTYYEHHUs, HOMEHKIIATYpa, H30MEPHsl, XUMUYECKHE CBOWCTBA, IPUMEHEHHE.
3.ANKHMHBI: CTIOCOOBI MOTYYEHHs, HOMEHKIIATYPa, U30MEpHUs, XUMHUUECKUE CBOMCTBA, TPUMEHEHHUE.
4.01HOATOMHBIEC CIIUPTHI: COCOOBI MOJYyYSHHs, HOMEHKIIATypa, U30MEpHsl, XUMHUUECKUE CBOICTBA,
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MIPUMEHEHHUE.

5. AnpIerusibl U KETOHBI: CIIOCOOBI MOTYYCHHS, HOMEHKIIATypa, U30MEpHsl, XUMHUECKHUE CBOWCTBA,
MIPUMEHEHHUE.

6. KapOoHOBBIE KHUCIIOTHI: CIIOCOOBI TIOTyUYeHUsI, HOMEHKIIATypa, U30MEpHs, XHMUUECKHUE CBOWCTBA,
MIPUMEHEHUE.

7. CnoxxHble 3(pUpPHI : CIOCOOBI OMYUYEHUS , HOMEHKIIATypa, XUMHUECKUE CBOMCTBA, IPUMEHECHHE.

8.Kupsl, npuMeHeHHE.

9.¥rneBoawl. Knaccudurkarus yriaeBogoB. CrocoObl MOTYYEHHS MOHOCAXapHIOB, XUMUYECKUE
CBOMCTBA, IPUMEHEHUE.

10. AMUHOKHUCIIOTBI: CITIOCOOBI IOyUEHUS], Ha3BAHUS, XUMHYECKHUE CBOMCTBA.

11.benxu. IX posnp B )KM3HU KHUBOTO.
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