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1. ACIIOPT PABOYEH ITPOT'PAMMBI YYEFHOM JUCITATLIAHBI
B/l 07 XUMUA

1.1. Obs1acTh IPUMEHEHUsI TPOTrPaMMBbI
PaGouas mporpamma yueonon qucrurinabl bJ1.07 Xumus sBisieTcsi COCTaBHOM YacThIO 001Ie00pa30BaTEIbHOM MPOTPaMMBbI TTOJIUTEXHUYECKOTO

kowtemka @I'BOY BO «MI'TY» B cooTBeTcTBUU C (heiepaATBHBIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CPEIHEr0 TPO(HEeCCHOHATLHOTO
obpazoBanus (nanee — ®I'OC CITO) no cnermanbaocTH 35.02.03 TexHOMIOTHS 1IepeBO0OPaAOOTKH

1.2.MecTo0 yueOHO# TUCUUIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM MPOTrpaMMbl
Juctunnuaa BJ1.07 XvuMust oTHOCUTCS K 00513aTelIbHON YacTH NMPOQUIBHBIX TUCITUTIINH.

1.3. Hean u 3aaa4u JUCHUILIMHBI — TPe0OOBAHMSA K Pe3y/1bTATAM OCBOCHHS IMCIHIIIHHbI

OcBoenue conepxanus yueoHon quctuminHel BJ1.07 Xumus obecnieunBaer 1O0CTHXKEHUE 00yUaIOIMMUCS CIEAYIOLUX Pe3y/bTaToB:

a)IUUHOCIHBIX .

- YYBCTBO TIOpPAOCTU U YBAKEHUS K HCTOPUU M JIOCTHIKEHUSM OTEUECTBEHHOW XMMHYECKONW HAyKHM; XMMHUYECKH IPaMOTHOE IOBEJIECHUE B
npo¢eCcCHOHATIBHOM 1eATEILHOCTH U B OBITY PU 0OpaIlleHUH ¢ XMMUYECKUMU BEILIECTBAMHU, MaTepHUaIaMy U MPOLIECCAMU;

- TOTOBHOCTbH K IPOJODKEHHIO 00pa30BaHUsl M TOBBIIICHHUS KBaTH(PUKAIWU B M30paHHON MPO(ECCHOHATBHON NEATEIFHOCTH U OOBEKTUBHOE
OCO3HAaHHE POJIM XMMUYECKUX KOMIIETCHLIUN B 3TOM;

- YMEHHE HCIIOJIb30BaTh JOCTUKEHHS COBPEMEHHOM XHMMHUYECKOM HAayKM M XUMHYECKMX TEXHOJIOTUH MJi1 MOBBILIEHUS COOCTBEHHOI'O
MHTEJUIEKTYaJIbHOT'O PAa3BUTHUS B BIOpAHHOI NMpodeccHoHalIbHON AeITeNbHOCTH;

0)memanpeomemHuuix:

- HCIIOJIb30BAaHUE PA3JIMYHBIX BHUIAOB I[O3HABATENBHON JEATENBHOCTH W OCHOBHBIX HMHTEJIEKTYAlbHBIX oOIepanuil (IOCTAaHOBKM 3a/auH,
(dbopMynupOBaHUs THUIOTE3, aHAIW3a U CHHTE3a, CpPaBHEHHUS, OOOOLIEHMs, CUCTEMaTHU3alH, BBISIBICHMSI MPUYUHHO-CIICJICTBEHHBIX CBSI3€H, MOMCKa
aHaJyoros, (OpMyJIMPOBAHUS BBIBOAOB) JUISl PELLICHHsI TOCTABICHHON 3a/1auu;

- IPUMEHEHUE OCHOBHBIX METOJIOB MO3HAHUA (HAOJI0IEHUS, HAYYHOT'O SKCIIEPUMEHTA) JUIsl U3YUEHUS PA3IMYHBIX CTOPOH XUMHUECKUX O0OBEKTOB
U TIPOLIECCOB, C KOTOPBIMU BO3HUKAET HEOOXOMMOCTb CTAJIKUBATHCS B MPO(ECCHOHANIBHON cdepe;

- UCIOJIb30BaHUE PA3IMYHBIX MCTOYHUKOB IS MOJIyYEHUS XMUMHUYECKON MH(OpMalu, YMEHHE OIIEHUTh €€ JOCTOBEPHOCTh JUISl JTOCTHUKEHUS
XOPOIIMX pe3yabTaTOB B MPo(dhecCHOHAIbHOU cdepe;

8) npeomemmubIxX:

- ¢(hOpMHUPOBAHHOCTD MPEJCTABICHUN O MECTE€ XUMUHU B COBPEMEHHOIN Hay4YHOW KapTHHE MHPA;

- IOHUMaHHE POJIM XUMHUHU B (POPMUPOBAHUU KPYro30pa U PyHKIIMOHAIBHON IPAaMOTHOCTH YeJIOBEKa I PEelIeHUs] IPaKTUUECKUX 3a1a4;

- BJQJICHHE OCHOBOIOJAraloIMMU XUMUYECKUMH MOHATHAMH, TEOPUSIMH, 3aKOHAMH M 3aKOHOMEPHOCTSMH; YBEPEHHOE IIOJIb30BaHUE
XUMHUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOI;

- BJIaJIeHUEe OCHOBHBIMU METOJIaMH HayYyHOT'O TIO3HAHUS, UCIIOJIb3YEMbIMU B XUMUU: HA0JIO/ICHHUE, ONTUCAHNE, U3MEPEHHE, SKCIIEPUMEHT;



- yMeHHe 00pabaThIBaTh, OOBSICHATH PE3yJIbTATHl MPOBEACHHBIX OMBITOB U JENAaTh BBIBOABI; TOTOBHOCTh M CIIOCOOHOCTh MPUMEHSTH METOIbI
MO3HAHUS MPU PELICHUH NMPAKTUYECKUX 33]1aY;

- chopMHEpPOBAaHHOCTH YMEHHI JaBATh KOJMYCCTBEHHBIE OIEHKU U TIPOBOIUTH PACUETHI IO XUMUYECKUM (DOpMyiaM U ypaBHECHUSM;

- BJIaJICHHE MTPaBUJIAMU TEXHUKHU 0€30MaCHOCTH MPU UCIOJIB30BaHUU XUMUYECKUX BEIECTB;

- chopMHEpPOBAaHHOCTH COOCTBEHHOM MO3UITUU TI0 OTHOIICHHUIO K XUMUYECKOW WH(OPMAIIUH, TIOTYyIaeMON U3 Pa3HBIX HCTOYHHUKOB.

B pesynbsrare uzydenus yueonoit nucuurumnabl bJ[.07 Xvumust oOydaromuiics: 10mKeH:

yMeTh:

VY1 Ha3bpIBaTh U3YUCHHBIC BEIIECTBA 10 «TPUBUATILHON)» UM MEXAYHAPOJIHON HOMEHKIIATYypaMm;

V2 ompenensiTe BaJGHTHOCTb M CTENEHb OKUCICHUS XMMHUUYECKUX 3JIEMEHTOB, THUI XMMUYECKOW CBSI3U B BOJHBIX PACTBOPAX, OKUCIUTENb U
BOCCTAaHOBUTEJb, HAMIPABJICHHE CMEUICHUS PABHOBECUS MOJ BIMSHUEM PA3UYHBIX (PAKTOPOB, U30MEPHI U TOMOJIOTH, IPUHAAIEHKHOCTh BEUIECTB K
pa3HBIM KJIaccaM HEOPTaHUYECKUX U OPTaHUYECKUX COCTUHEHHI;

V3 xapakTepu3oBath: s-, P-, 0- 3JeMEHTBI 10 UX MOJOXKCHUIO B mepuoanueckoii cucreme J.M. MenneneeBa; o0Iine XUMHUECKHUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX U OPTAaHUUYECKUX COCAMHEHHU; CTPOCHHE U CBOMCTBA OPraHUYECKUX COCTMHEHUN;

VY4 BBIMOTHATH XUMHUYECKUH HKCIIEPUMEHT MO PACIIO3HABAHHUIO BAKHEHIITNX HEOPTaHUUYECKUX U OPTraHUYECKUX BEIIECTB;

VY5 NpoBOAMTH pacueThl M0 XUMUYECKUM (POpMyIIaM U ypaBHEHUSIM PEaKIInii;

VY6 ocylecTBISITh CAMOCTOSATEIbHBIN MOMCK XUMUYECKON HH(OPMAIIIH C UCIIOIb30BAHUEM PA3ITUYHBIX HCTOYHUKOB (CIIPABOYHBIX, HAYYHBIX U
HAay4YHO-TIOMYJISIPHBIX U3[IJaHUM, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HTepHeTa);

VY7 ucnonp30BaTh NPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTUUECKON EATEIbHOCTH U MOBCETHEBHOMN KU3HU;

3HaTh:

31 poab XMMHUHU B €CTECTBO3HAHUM;

32 Ba)KHEHIIINE XUMHYCSCKHE ITOHSITHS,

33 OCHOBHBIE 3aKOHBI XUMHH;

34 OCHOBHBIE TEOPUH XUMHUH;

35 knaccuduKalro ¥ HOMEHKJIATYPY HEOPTaHUYECKUX U OPTaHMYECKUX COSIUHEHUN;

36 npupoIHbIe HICTOYHUKHU YTIEBOAOPOIOB U CIIOCOOBI UX NepepadboTKy;

37 BewiecTa U MaTepHUabl, MIUPOKO HUCIOJIb3YEMBIE B PAKTHUKE.

1.4. Komnerenuum odyuarouierocsi, popMupyemMbie B pe3yabTaTe 0CBOCHHUS IMCIUTITIHHBI



B xoze nzyueHus TUCHMIUIMHBI CTYSHT JOJDKEH OCBOUTH CIEAYIOIINE 001ue U MpodecCHOHATbHBIE KOMIETCHIINH:

OK 01. BeiOupatsb criocoOsl pelieHus 3aaad npodeccuoHalbHON 1eATeIbHOCTH MPUMEHUTENBHO K Pa3INYHbIM KOHTEKCTaM

OK 02. Hcnonb30BaTh COBPEMEHHBIE CPEICTBA IMOKMCKA, aHAIMW3a W WHTEpHpeTanud HHPOpMAIUKA W WHPOPMALMOHHBIE TEXHOJOTUHU IS
BBITMOJIHEHUS 33/1a4 MPOPECCHOHATBHON AeSITENbHOCTU

OK 04. 3¢ddexTrBHO B3aMMOIEHCTBOBATH U Pab0OTAaTh B KOJUIGKTHBE U KOMAaH/IE

OK 07.CopeiicTBOBaTh COXPAHECHHUIO OKPYXKAIOMIEH Cpeibl, pecypcocOepeKeHUI0, MPUMEHATh 3HAHUA 00 M3MEHCHHMHM KJIMMaTa, MMPUHIIHITBI
OepeKIIMBOTO MPOU3BOACTBA, 3(PPEKTUBHO 1EHCTBOBATH B YPE3BBIUANHBIX CUTYAIHIX

1.4.1. Ilnanupyemblie pe3yJbTaThl OCBOCHHS 0011e00pa3oBaTebHONH JUCHUILIMHBI B c00TBeTcTBHHN ¢ PI'OC CIIO n

Ha ocHoBe ®PI'OC COO

Kom mn [InaumpyeMsle pesSyNbTaTH OCBOEHUSI OVCLVIIIIVHEI
HaVMeHOBaHM
e Obume? IncumunauuapHse?

bopMmupyeMeix 1w . P

KOMIIETeHUNUN

OK 01. B wacTu TPYLOBOI'O BOCIMTAaHMS: — BJIaOeTb CUCTEMOM XMMMUUECKMX SBHAHWUM, KOTOpas BKJIOUAET:

BbIGMpaTb - TOTOBHOCTbB K TeYLOY , OCO3HaHMue OCHOBOIIOJIaT'apmme TIOHATUA (XI/IMI/IL_TGCKT/HZ SJIEMEeHT, aToM,

CIIOCOOEL LEHHOCTM MaCTepCTBa, TpyLoJmwodue; BIIEKTPOHHA A oBoJIOUKa arTowma, s—, j il d-3JIeKTPOHHEIE

pelmeHms - TOTOBHOCTbL K AKTMBHOM HOeATEeJIbHOCTHU | opOuTaim aToMOB, VIOH, MOJIEKYJIE, BAJIEHTHOCTS,

3anayu TEeXHOJIOTUMUECKOM u COLUMAJIbHOM | DJIEKTPOOTPULIATENILHOCTD, CTEereHb OKMUCJIeHUs, XUMMUUECKAa S

npodeccmoHa | HAIPaBJIEHHOCTH, CIIOCOOHOCTBL | CB3b, MOJIb, MOJISPHasa Macca, MOJAPHEM O00BeM, YyIJIEPOIHBIN

JIbHOM VHULUMPOBATE, [IJIaHVPOBAThH u | ckeJer, byHKUMOHAJIbHAA rpynmna, panvkaJs, N30MEPUS,

OedaTeJIbHOCT | CaMOCTOATEJIBHO BEIIIOJIHATH Taky | M30MEPHL, TOMOJIOTMUYECKUN pAan, TOMOJIOTHM, YyIJIEBOIOPOIHL,

u OedTeJIbHOCTh; KUCJIOPOO— M  asoTcolepXxamue coenMHeHus, OMOJIOTMUE CKU

IPUMEHUTEID - MHTEepecC K Pa3JIUMYHEIM cbepaM | aKTUBHEIE BelleCTBa (yrmesomel, xupel, OeJyku), MOHOMEP,

HO K npodeCCrOHAJIbLHOM OesaTeJIbHOCTH, IOJIMMED, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHEIE

Pas3JIMYHBEIM Oenaneune YHUBEpCallbHEMN Y4ebHNMM | coenMHeHusd, KpMUCTajlJIMueckasa peumeTka, TUIBEL XMMMUECKUX

KOHTEeKCTaM IIOBHABATEJILHEMM OEeMCTBUSIMMA : peaxkumn (OKMCIIMTEJIbHO-BOCCTAHOBUTEJILHEIE, BDK30-U
a) 6aBoOBHe JOTMYECKME [EeMCTBUSA : SHIOTEPMUUECKUE, peaxumMy  MOHHOT'O obmeHa) , pacrTsop,
- CaMOCTOSTEJIbHO bopMyIMpoBaThH U | BIIEKTPOJIUTHL, HEBJIEKTPOJINTEHL, BIIEKTPONIUTHUYUECKAS

! ykasLBaoOTCA JMUHOCTHHE U MeTanpeIaMeTHEe pes3yabTaTe M3 ®I'0C COO (B mocyenHew pemakumy or 12.08.2022) B OTIJIarosibHOMU

bopme, dopMupyeMble OOmeoObpa30BaTEJIbHOWM IUCLUIIJIMHON
2 MycumnamMHapHbE (IpPeOMeTHHE) Pes3yJbTaTh YKASHBAOTCHS B COOTBETCTBMM C METOINMKON MNPENONaBAHMA OMCLIMALIIVHEL



aKTyaJM3UPOBATH npobiyemy,
paccMaTpuBaTHL €e BCEeCTOPOHHE;

- YCTaHaBJIMBATb CymeCTBeHHHﬁ HpMBHaK
i OCHOBaHMA OJIdg CpaBHeHMH,
KJaccupmraumuy m obobmeHms;

- onpeneyisiTh LeJsm OedaTeJIbHOCTHU,
3aaBaTh mapaMeTpsl ¥ KPUTEepuM - UX
OOCTUXEHUS;

- BHIABJIATH
IPOTUBOPEUU S B
ABJIEHUAX;

- BHOCUTHL KOPPEKTUBE B INeATEJILHOCTL,
OlLIeHUBATHL COOTBETCTBUE pPes3yJIbTaTOB
1ejsaM, OLIeHMBATL PUCKM [IOCJEeICTBUMN
OesaTeJIbHOCTU;

- paBBMBaTb eraTMBHOG MBIIIJIEHUE HpM
pemeHMM XKMIBIHEHHBIX npo@neM

6) 6asBoBEHe MUCcclenoBaTeNIbCKMue

3aKOHOMEPHOCTHU n
paccMaTpUBaeMBIX

DeNuCcTBUS :

- BJIAIEThH HaBBIKAMM yuebHO—
MCCJIeIOBaTeJIbCKOM u IPOEKTHOM
nesaTeJIbHOCTH, HaBBEIKAMMU paspeueHus
npobJseM;

- BHIABJIATH IPUUMHHO-CJIEOCTBEHHHE
CBA3U n aKTyalInu3UpOBaTh 3ajauvy,
BEIOBUT'ATH TUIOTE3Y ee peleHus,

HaxXOIUTb AapTyMeHTH OJiS Iokas3aTeJibCTBa
CBOMX YTBEPXIEHMM, 3aZaBaTh IllapaMeTpE
U KPUTEPUU PeleHUs;

-  aHaIM3UPOBATL IIOJIYUYEHHHE B XOIe
peleHns 3amauy pPes’3yJIbTATH, KPUTUUYECKU
OLIEHUBATH X IOOCTOBEPHOCTH,
IPOTHO3UPOBATH U3MeHeHue B HOBEIX
YCJIOBUSX;

- yMEeThb [IEePEeHOCUTH 3HAHUSA B
IIO3HABATEJIbHYID M IIpaKTUUecKyl obJacTu
X/BHEOEeITeJILHOCTHU;

- YMEeThb MHTETPUPOBATH
Pa3HEIX NPpeIMEeTHBHIX obJjlacTel;

3HaHMA mus3

ouccoumraums, OKMCJIUTEJb, BOCCTaHOBUTEID, CKOPOCThb
XYMUUECKOM peakKUuM, XUMMUEeCKOoe pPaBHOBECHE), Teopuu u
3aKOHEL (TeOpMH XVIMMYIECKOTI'O CTPOEHMA OPpIaHMYEeCKMX BelleCTB
A.M. BytTiepoBa, Teopud B3JEKTPOJIUTUUECKOM OUCCOoLMaluM,
nepuoouueckmumm 3akoH [.VM. MeHzejneeBa, BaKOH COXPaHEHMA
MacCCcCkHI) , 3aKOHOMEPHOCTH, CUMBOJIMUE CKUMN A3BBIK XVUMUN,
bakTOJIOTMUECKME CBEIOeHMS O CBOMCTBAxX, COCTaBe, IIOJIydeHUU
12 6es0omnacHOM VICIIOJIb30OBaHUMN BaXHEeMINX HeOpT'aHMYEeCKMUX 1Z8
OpPTaHMUYECKMX BeleCTB B OBTYy M NPakKTUUECKOM NOesaTeJIbHOCTU
yeJjioBeKa;

— yMEeTb BHABJATHL XapaKTepHBE I[IPU3HAKM M B3aMMOCBSA3b
VBYYEHHHX IIOHATHUM, [IPUMEHATb COOTBETCTBYUME IIOHATUS IPU
ONMCaHUM CTpOeHUS " CBOMCTB HEeOpPI'aHUYEeCKUX "
OpPTaHNYEeCKUX BElleCTB n 17974 IpeBpalleH U ; BBIABJIATH
B3aVMOCBA3b XVIMNUYEe CKUX SHAHUMN C IIOHATVMAMN )z
npencCTaBJIEHVMAMM OPYI'UMX €CTEeCTBEHHOHAYYHEIX IIpelIMeTOB;

- YMeTb MCIIOJIB30BaAaThb HAVMMEHOBAHMA XUVMMMNUESCKUX CoeﬂMHeHMﬁ
MEXOYHAPOOHOTO COK3a TEOPETUUECKONM M MNPUKIIAOHOM XUMUM U
TPMBMAJIbHEIE Ha3BaHMA BaXXHEeMIMX BelleCTB (STMHeH,
aueTuieH, TJIMLEPUH, benod, dopmManbIerns, YKCyCcHasa
KMCJOoTa, IJMUMH, YIDapHEM I'al3, YyIJIEeKMCIBEM ras, aMMmmuakx,
ralleHas M3BeCTb, HeTralleHasd WM3BECThb, OUTbeBad CoOma U
OIPYyTUX) , COCTaBJIAThH bopMyJIEL HeOpI'aHNYEeCKUX "
OPTaHUYECKMX  BelleCcTsB, YPaBHEHMA  XVMMMUUECKUX  peakuuy,
OOBACHATE MX CMECJ; I[HOOTBEPXIATh XapaKTEPHHE XMMUUECKHUE
CBOMCTBA BeElleCTB COOTBETCTBYKIMMU SKCIIEPUMEHTAMU n
3anMUCsaMM YPaBHEHUMM XMMUUECKUX PeaKLUUM;

- YMEeTb YCTAaHABJIMBATDH IIPVMHaOJIEXHOCTb M3YYEeHHEBIX
HEOPTaHMYECKUX jZ8 OPTaHMYECKUX BelleCTB K OornpeneJISHHBIM
KJlacCaM »n TIpyllnam CoeﬂMHeHMﬁ, XapakTepms3oBaTbk MX COCTAasB
¥ BaXHeMUMre CRBOMCTBA; OIpenejyiaTb BUIL XVMMUUECKUX CBI3EU
(koBaJIEHTHAasA, MOHHAas, MeTajlyIMueckas, BOIOPOOHAaS), TUIIEL
KprcCTajlJimdye CKMUX pemeToK BelleCTB;, KﬂaCCM®MuMpOBaTb
XVYMUYUECKHMEe peaKUuM;

- chopMMpOBaTH TNPEeICTaBJIEHUS: O XUMUUECKOM COCTAaBJISLIENr

€CTEeCTBEHHOHAYUYHOM KAapPTUHE MMpPa, POJIM XUMMM B [IO3HAHUU
ABJIEHUM [OpMUPOnsl, B GOPMMPOBAHMM MBIIJIEHMS UM KYJIbTYPBL
JIMYHOCTHK, €€ OQYHKLUMOHAJIbLHOM I'PaMOTHOCTM, HEOODXOOMMOM IJid

peumeHrda INPaKTUUEeCKMX 3allad UM 3SKOJIOT'MUEeCKNM OBOCHOBAHHOT'O




BEIIBMI'aTh HOBEIE WMIeM, NIpenjararh
OPUTMHAJIbHEIE INONXONEl M PeleHMd;
CIIOCODOHOCTBb MX MCIIOJIb30BaHMA B

IIO3HABATEJIbHOM M COLMAJIBHOM NPakKTUKE

OTHOWEHMSA K CBOEMYy 3IOPOBLI UM NPUPOIOHOM Cpeze;
- yYyMEeThb MNPOBOIOMUTH PacCyeTH [0 XVMMUYeCcKuM dopMmysiaM u

YPaBHEHUAM XVUMMYE CKUX peaxkuum c MCINOJIb30BaHMEM
brsmMUecKUx BEJIMYUH, XapaKTepn3yoIMx BelleCTBa c
KOJIMYECTBEHHOM CTOPOHEHL: MaccCel, obweMa (HopMaJsibHEE
yCJIoBMA) raso0B, KOJIMYEeCTBa BELIeCTBAa; MCIIOJIb30BATh

CUCTEeMHEIE XVIMMUe CKIue SHAHWMA IJI49 IIPVMHATUMA peLUeHMﬁ B
KOHKPETHBEIX XM3HEHHEIX CUTyalMAaAX, CBA3AHHEBEIX C BelleCTBaMM U
X TIPVMIMEHEHMEM

OK 02.
Jlcnosb30BaT
b
COBPEMEHHEEe
cpencrea
IIOMCKa,
aHalmsza u
MHTepHnpeTal]
nn
MHOopMaLUM
"
MHOOPMAaLMOH
HBIE
TEXHOJIOT UM
oy
BBIIIOJIHEHUA
3amau
npodpeccroHa
JIbHOU
OeATeJIbHOCT
n

B 06JacCTHUIIEHHOCTM HAYYHOI'O [IOBHAHUS:
C(l)OpMMpOBaHHOCTb MVPOBO33pPEHMA,

COOTBETCTBYKIEIO COBPEMEHHOMY
Pa3BUTUSA HayKU " oBLeCTBEHHOM
NPaKTUKK, OCHOBAHHOT'O Ha ouajore
KYJIBTYP, CIIOCODOCTBYOIETO OCO3HaHMI
CBOEero MecTa B IOJIMKYJIBTYPHOM MHUPpE;

COBEPUEHCTBOBAHME SA3EIKOBOM u
UMTATEJbCKOM KYyJIBTYPEH KakK CpencTsa
BBaMMO,HeTZCTBMH MeXIoy JIIOBEMU )z
IIO3HaHMA MHMpa,
OCO3HaHMUe LIEHHOCTU Hay4dHOMU

JedTeJIbHOCTY,

YPOBHIO

I'OTOBHOCTBE OCYyWECTBJIATb

MIPOEKTHYIO u MCCJIeO0OBATENbCKYIO
IesSTeJIbHOCTD VHIMBUOYAJBHO
Tpynne;

OrnnagmeHMe YHMBEpCalbHEMU Yy4YeO6HMHN
IOBHABATEJNLHEMMY JEMCTBUSIMUA
B) pabora c mHboOpMaumer:
RJIaIETH HaBBEIKaMWM IIOJIYy4YEeHNA
T/IH(I)OpMaLLVH/I 3 VICTOUYHMKOB
TUIIOB, CaMOCTO4ATEeJIBHO OCylmeCTBJIATH
IIOVCK, a”anms, CUCTEMATUBALNI u
VHTEPIIPEeTAaLN nHoOpMaL UM Pas3JINUYHEIX
BMIOOB M QOpPM NpencTaBJIEHUA;

12 B

PasHEIX

- cosIaBaThb TEKCTH B PaBJIMYHBIX
dbopmaTax c yU4eToM Haz3HaueHUd
nHbopMaL MM u LeJeBOM ayIonTOpPuN,
BHIOMpPA A OTITUMAaJIbHYIO bopmy

InpencCTaBJIEHVA VM BU3YyaJIM3allUV,;

- YMETH IIJIaHMPOBATB W BHIIOJIHATH XUMMUUE CKUM SKCIIEPUMMEHT
(HpeBpameHM,q OPT'aHNMYECKUX BemecTB npmn HarpeBaHMM,
IIOJIydYeHMMe OSTWMJIEHa WM M3ydeHMre eTI'0 CBOﬁCTB, KadueCTBEHHEIE
pearumm Ha aJlbOermier, KpaxmMmall, YKCYCHYIO KIUMCIIOTY ;
IJeHaTypalum4da 6eJIKkoB npmn HarpeBaHUM, 1 BETHEIE pearumm
OeJIKOB; IIpOBOIOVITH pearumm MOHHOTO obmMmeHa, ornpenejiaThb
cpreny BOIOHEIX pPacTBOPOB, KadeCTBEHHBIE pPeakKLMM Ha cynbdaT-—
’ KaPGOHaT— M XJIOPMIO—aHMOHEI, Ha KaTMOH aMMOHMA,; pelaTb

SKCIIEPUMEHTAJIb HEIE 3aa4n 1o TeMaM "MeTaJse" 178
"HemeTaJse") B COOTBETCTBUU c opaBuiiaMm TeXHUKU
0e30INacCHOCTM IIpM OOpalleHMM C BelleCTBaMM M J1aOopaTOpPHEM
OoOOpyInOBaHMEM; npencTaBJyIaATb pPe3yJIbTAaTH XVMIMMYECKOT'O
SKCIEepUMeHTa B (QopMe 3alMcCU YyPaBHEHMM COOTBETCTBYOIMX
peakumn u bopMyIMpOBaTH BBIBO I Ha OCHOBE B3TUX
pesyJbTaToB;

- YMETb aHaJM3MPOBATb XMMMUECKYK MHOOPMALMIO, IIOJIydaeMylo
M3 Pas3HEX MCTOUYHMKOB (CpelCTB MacCCOBOM MHOOpMaLMM, CETb
VlHTepHeT M IOpyrue) ;

— BJIQIEThb OCHOBHEIMM MeTOJaMM HAYUYHOT'O IIO3HaAHMSA BeUWEeCTB U
XYMUYUECKHUX SABJIeHUM (HabOJoIeHKe, WM3MepeHMe, BKCIEPUMEHT,

MOIeJIMPOBaHMeE) ;

- YMEeThb TINPOBOOMTH pPaCYETH IO XMMMUECKMM OQOopMyJiaM U
YPaBHEHUAM XVIMMUUE CKUX peaxkuum c JMICIIOJIb 30BaHMEM
brBnUeCcKMx BEIVYMUH, XapaKTepu3yonlmx BelmecTBa c
KOJIMYECTBEHHOM CTOPOHEL: Maccel, obwveMa (HopMambHEE
yCJI0BMA) rasos, KOJIMYECTBA BelecTBa; MCIOJIb30BaTh

CrICTEMHEIE XVMMYEeCKIMe 3SHaHMA TJ14 IIPVIHATUA peLUeHMﬁ B
KOHKPETHBIX XM3HEHHEIX CHUTyalMAadX, CBA3AHHEBEIX C BelecTBaMM U
X TIIPpVMMEHEHMEM




- OLIEHMBATh
JIETUTMMHOCTD nHoOpMaLUM, ee
COOTBETCTBUE IIPABOBEIM ¥  MOPAJIbHO-
3TUYECKMM HOPMaM;

- MCIIOJNIE30BAThH
MHOOPMaLMOHHEIX u KOMMYHMKAaLMOHHBIX
TEXHOJIOTUN B peumeHmun KOTHUTUBHEIX,
KOMMYHMKAa TUBHBIX u OPTaHMU3aLUMOHHEIX
3anmad e} CcOoDJIIOeHEM TpeboBaHUM
DPTOHOMUKH, TEXHUKU 0e30nacHOCTH,
TUTMEHE, PpecypcocbepexeHnsa, IPaBOBEX
Y DTUYECKUX HOPM, HOPM MHOOPMAlLMOHHOM
6es30macHOCTH;

— BJIaIeThb HAaABBIKAMM PaCHIO3HaBaHUSA U
3aLMTE MHOOpMaUMM, MHOOPMALMOHHOM
6e30nIacHOCTU JIMUHOCTM;

JOCTOBEPHOCTD,

cpencTea

OK 04.
S0deKkTUBHO
B3aMMOIOENCT
BOBAThH U
paborarte B
KOJIJIEKTHUBE
¥ KOMaHIe

- T'OTOBHOCTB K CaMopasBmUTHIO,
CaMOCTOSATEJIbHOCTM M CaMOOIIpeneJIeHUo;
—OBJIaIEeHUE HaBBEIKaAMU y4eBbHO -
MCCJIenoBaTENbCKONT, IIPOEKTHOM n
COLIMAJIbHOM IOeaTeJILHOCTU;

OBrnnagmeHMe YHMBEpCabHbMMN
KOMMYHUKATUBHMM OEMCTBUSIMA :

©) COBMEeCTHAasI OeATeNBLHOCTL:

- IOHMMATh 171 MCIIOJIb30BAThH
IperMylmecTBa KOMaHJIHOM 171
VHIOVBUOYAJIBHOM pPaOOTH;

- IPUHUMATH e COBMECTHOU
OesaTeJIbHOCTH, OPT'aHM30OBLIBATH u
KOOPIMHMPORBATH OencTBUA 1o ee
OOCTUMXEHUIO: COCTAaBJIATL IIJIaH IOEeWCTBUM,
paclIpenesiaTb pPoOJM C Yy4deToOM MHeHUM
YUaCTHMKOB O6Cy>K,HaTb pesypTaTe
COBMECTHOM paboTH;

- KOOPIMHMPOBATL U BEHIIOJHATL paboTy B

YCIIOBUMAX peaJyibHOT'O, BPTYaJIbBHOI'O 12
KOM@MHMPOBaHHOI‘O B3auUMOINENMCTBUSA;
- OoCymecCTBIIATH IIO3SMTVMBHOE

CTpaTermdyeckoe IIoBeeHre B Pa3JIMUYHBIX

- YMEeTb IIJIAHMPOBATH W BHIIOJHATL XUMUUECKUM DSKCIEPUMEHT
(mpeBpaleHnda OPTaHUUYECKUX BEUleCTB opmu HarpeBaHUY,
IOJIydeHMe DSTuJleHa M M3ydeHMe ero CBOMCTB, KadeCTBEHHBE
peaxkumnm Ha anpIOerunns, Kpaxmal, YKCYCHYI KUCJIOTY ;
IeHaTypauusa OeJIKOB I[pM HarpeBaHUH, LBETHEE peaKUuu
OeslkoB; MNPOBOIUTH pPeaKLMM MOHHOTO OOMeHa, OIpenesyiaTh
cCpeny BOIHBIX PacCTBOPOB, KadeCTBEHHBIE peaKUuM Ha CyiabdaT-—

, KapbOHAT—- M XJIOPMI—aHMOHBI, Ha KaTMOH aMMOHMI,; PpPelaTh
DKCIIEPUMEHTAJIb HEIE 3aladum 1o TeMaM "MeTase" u
"HemeTasge") B COOTBETCTBUU c npasuilaMm TeXHUKU
0e30INaCHOCTM IIpM oOfOpalleHMM C BelecTBaMM M JIabopaTOpPHEM
o00opynOBaHMEM; IpencTaBJiiTh pPe3yJibTaTh XUMUUECKOTO
BKCIEepUMeHTa B (QOopMe 3alMCU YyPAaBHEHUM COOTBETCTBYOIMX
peaxkuun u bopmyIMpoBaTH BBEIB O IIEI Ha OCHOBE DTUX

Pes3yJILTaTOB




CUTyaumax, IPOABJIATEH TBOPUYECTRBO u
BOOOpaxeHme, OBITb MHMLIMATUBHBEM
OrJlapmenue YHMBEpCaNlbHMMN

PEeTYyNATUBHEMKY HEMCTBUSIMY :
T) HOPUHATHE CeBsT M OPYTMX JIOHeN:
- HpMHMMaTb MOTWMBEL U apI‘yMeHTbI ,prI‘T/IX

Jonen npu aHanmse Pe3yJILTaTOBR
OedaTeJIbHOCTHU;
- I[pM3HaBaThL CBOe IMpPaBO U MIPaBO

IPYyTUX JIOOEV Ha OmMOKN;
- pPasBMBATL CHOCODOHOCTL IOHMMATH MUP
C MNo3MUMM IOPYyTOTO UYeJjioBeKa;

OK 07.
ComevicTBOBA
Thb
COXPaHEeHUD
OKpYyXawnlem
cpemns,
pecypcocbep
eXeHUI0,
IIPVIMEHATD
3HaHMsa 00
UBMEHEHUN
KJIMMaTa,
IPUHUMAIIEL
OepeXxyIMBOTO
IIPOU3BOACTB
a,
5ddexTUBHO
OelCTBOBATH
B
Upe3BHUYAMHE
X CuUTyaumax

B 06J1aCTM3KOJIOTUMYECKOT'O BOCIMTAHMUS :

- chopMUPOBAHHOCTE 3KOJIOTMUECKOM
KYJIb TYPH, MIOHMMAaHMEe BJIMSHUS
COLUMAJIbHO-®KOHOMUUECKHMX [IPOLIeCCOB Ha
COCTOSHUE IPUPOIOHOM 18 CouMaJIbHOM
cpenrl, OCOBHaHMue TJ1006aJIbHOT'O
xXapakTepa 3KOJIOTMYECKUX IpobJeM;

- IIJIaHVMPOBAaHMUE u OCYIECTBJIEHUE
OEeVICTBMY B OKpyXaolel cpele Ha OCHOBEe
3HAHUSA Lnejen YCTOMUUBOT'O PasBUTUA
yeJIOBEeUeCTRBa;

AKTUBHOE Henpmartmue OemcTBuUl,
IPUMHOCAIMX BpPeX OKpyXawllel cpene;

- yMeHUe IPOTHO3UPOBATH
HeOJIaT ONpMAaTHEE DKOJIOTMUECKUE
IIOCJIeOCTBUSA [NPEenIPUHMMaEeMbIX IeVCTBUM,
npenoTepallaTb UX;

- pacumpeHmue OIBITa nesaTeJIbHOCTHU
BKOJIOTUUECKOM HalpaBJIEHHOCTH;

— OBJIaIE€HME HaBHIKAMM yUdebDHO-—
MCCJIEOOBATENbCKOM, MNPOEKTHOM U
COLIMAJIbHOM IOesaTeJILHOCTU;

- C(l)OpMMpOBaTb InpeacCTaBJIEHVMA: O XYUMMYUECKOW COCTaBJIAnIEN

€CTEeCTBEeHHOHAYUHOW KapTUHH MMPa, POJIU XUMMM B IIO3HAHUU
ABJIEHUM TPUPOINL, B OGOPMMPOBAHUM MHIIJIEHMS UM KYJbTYPH
JIMYHOCTH, €€ OQYHKIMOHAJIBEHOM IPaMOTHOCTM, HEOOXOOMMOW IJid

pemeHnsa HNPpaKTUUYEeCKMX 3amad M SKOJOTUYECKM OOOCHOBAHHOTO
OTHOIEHMSA K CBOEMYy B3IOOPOBBI M NPMPOIOHOM Ccpene;

- YyMeThb COOJIIIaTh NpaBuUila 3SKOJOIUUYECKM LeJjecoo0pasHOIo
roBegeHms B OBITY U TPYOOBOM  IOeATeJIbLHOCTU B eaax
COXPaHEHMS CBOETIO S3I0POBbA UM OKpyXawlley NPMPOIHOM Cpemrl;
YUUTHEBATE  OINAaCHOCTB  BO3HOEMCTBMA Ha  XUBBE  OPTaHM3ME
OoIpeneJIeHHHEIX BelleCTs, [IOHMMaH CMBICJI nokasarTess
NpenejlbHOM NOOIyCTMMOM KOHLIEHTPpAaLUu

oK.

3 @k yKaseBalnTCca B cooTBeTcTBUM C OI'OC CIO peanmsyeMoint

npobeccur / crneumMasibHOCTU




2 CTPYKTYPA U COJEPKAHUE OBPA3OBATEJILHOI 1 BOCIIUTATEJILHOI JESITEJLHOCTH 1O PEAJIM3ALIUU
YYEBHOM JUCLUAILIUHBI
B1.07 XUMMUSI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BU/bI Y4eOHOI padoThl

Buj yueOHoii padoThl KoimuecTBo B_1 Bo 2
yacoB (Bcero) | cemecrpe | cemecrpe

Oos3aTennbHan ayIMTOPHAs ydyeOHasi 72 72
Harpy3Ka

B TOM YHCIIE:

Teoperndeckue 3auatus (JI) 36 36
npaktudeckne 3auaTus (I13) 10 10
JlabopaTtopusie 3ansatust (J13) 26 26
CamocrositesibHast  pabora  o0y4aromuxcs 28 28
(CPC) (Bcero)

B TOM YHCJIC:

WHJVBHIYAJIbHBIN ITPOEKT

KouncyabTanuu 4 4

DopMOI TPOMEKYTOUHON aTTECTALUU SBIIACTC:
DK3aMeH B IEPBOM M BO BTOPOM CEMECTPaX.

O0umas Tpya10eMKOCTh 104 104




2.2. TemaTuyeckMid IJIAH M COAEPKAHUE TUCITUTIIHHBI

HamMmenoBaume Copepxaume ydebHOro MarTrepmuana (OCHOBHOe M npobdeccmoHaNBHO- 06 o
pasnesioB u OPMEHTHMPOBAaHHOE) , JlJaGopaTOPHIE M MNPaKTUYECKME BaHSATUS, NPUKIAZHOMN e OPMVIPYENMEE
e MOZYIE yacos KOMIIe TeHIIUN
1 2 3 4
OcHOBHOE copepxXaHue 64
Pasgmen 1. OCHOBH CTpPOEHMSI BelleCTBa 6
Tema 1.1. OCHOBHOE cogepXxaHue 4 OK 01
CTpoeHue TeopeTnueckoe obydeHMue 2
aToMOB CoBpeMeHHas MOIIEJIb CTPOEeHUA aToma. CuUMBOJIUYE CKU ABHIK
RVIMVIHECKIX XUMUY . XIMMUE CKUMN DJIEMEHT . DIIEKTPOHHAHA KOHOUTypaumus aTroMma.
SJIEMEHTOB WM Ixjpaccuduraumsa XMMMUECKMX BJIEMEHTOB (s—, p-, d-3JeMeHTHE) . BaJleHTHEe 5
nprpona BJIEKTPOHH . BaJIEHTHOCTE . SJIeKTpOHHAA  HOpupoda  XMMMUECKOM  CBA3MU.
XVMIIECKON DJIeKTPOOTPUILATENIBHOCTE . BUIH XMMMUECKOM CBA3M (KOBaJIeHTHas, MOHHAaA,
CBA3N MeTaJIMdeckas, BOINOPOIHAA) M CIOCOOE ee oBpas30BaHMA
[IpakTHMyeckme BaHATHUS 2
PemeHre 3amaHMM Ha MCIOJb30BaHME XVMMMYUECKOM CHMBOJIMKM UM Ha3BaHUU
COeIMHEHUM IO HOMEHKJIAType MeXIYHapoOHOT'O CoOl3a TeOpPeTUUYECKOM U
NPUKJIAOHOW XVMUM W TPMBMAJIBHEIX HA3BaAHUNM IJIS COCTABJIEHUS XMMMUECKUX
bopmMyJsl OBYXaTOMHEIX COEOMHEHMM (OKCHMIOB, CyYJIbOMIOB, I'MOPMIOB M T.II.) U
IPYI'MX HeOPT'aHUYECKUX COeIMHEeHMUM OTIEeJIbHBIX KJIaCCOB. 2
[lpakTMUeCckye 3alaHusa Ha YCTAHOBJIEHME CBSA3M MeXIOy CTPOEHMEM aTOMOB
XUMUUYECKUX DJIEMEHTOB U [IEePUOOMYECKUM M3MEHEHMEM CBOMCTB XMMMUUECKHUX
BJIEMEHTOB U MX COeIMHEHUM B COOTBETCTBUM C I[IOJIOXeHMeM IlepuonmnueckoM
CHUCTEMEL.
Tema 1.2. OCHOBHOE cojepXaHue 2 OK 01
[lepronuuecku | [IpakTHUUeckme BaHATHUS 2 OK 02




M 23aKOH U
Tabauua IO.U.
MeHpeJieeBa

[lepuonmueckad CHUCTEMa XMMUUECKUX 3JieMeHTOB [.V. MeHpelieera.
dusuueckuy CMeCJ llepronnueckoro 3akoHa .M. MeHneseeBa.
3aKOHOMEPHOCTU M3MEHEHMS CBOMCTRB XMMMUECKMUX DJIEMEHTOB, OOpasyeMBIX MMM
IIPOCTHEIX M CJIOXHEIX BEUECTB B COOTBETCTBUM C I[IOJIOXEHMEM XMMUUECKOI'O
3JjleMeHTa B IllepuonmueckoM cucTeMe. MMUMPOBO33peHUeCKOoe U HayudHoe
3HaueHue llepmomgnueckoro 3akoHa I.V. MeuneseenBa. IllporHose .M.
Meungpesieera. OTKPBEITME HOBHX XMMWUECKUX BJIEMEHTOB.

PemeHre MNPakTUKO—-OPMEHTUMPOBAHHEIX TEOPEeTUMUECKMX BaIaHUM Ha
XapaKTepM3aLMilo XUMUUECKUX DJIEMEHTOB «MeTaluinMueckue / HeMeTaJlJIMuecKue
CBOMCTBA, 3BJIEKTPOOTPULATEJIBHOCTE XMMUUECKUX BJIEMEHTOB B COOTBETCTBUU
C MX DJIEKTPOHHEIM CTPOEHMEM M IIOJIOXKEHMEM B NEPUMOOMUECKOMN CHUCTEME
XUMUUECKUX BJjieMeHToB .M. MeHmejieera»

Paspgen 2. XuMMYecKMe peakLuu

10

Tema 2.1.
TWIIEL
XVIMMUECKUX

peaxkuum

OcHOBHOE comepxaHue

TeopeTuueckoe obByueHue

Kinaccubukalumsa M TUIB XMMUMUECKUX PeakKUMM C ydaCTHUEeM HeOpT'aHMUEeCKUX
BemwecTs. COCTABJIEHME YyPABHEHMUM pPeaKUMM COEeNMHEHMHI, PasJIOXEeHUHId,
3aMeleHrsa, obMeHa, B T.dU. peakUuM TOPeHMsS, OKUCIIEHMS—-BOCCTAHOBJIEHUA.
YpaBHEHMSA OKUCJIEHMA—-BOCCTAHOBJIEHMA. CTeneHb OKMUCIIeHUA. OKUCIUTEJb U
BOCCTaHOBUTeNb. COCTaBJIEHME UM YPaBHMBAHME OKUCIUTEJILHO-
BOCCTAHOBUTEJIbLHEX PeakKUUM MeTOIOM 3JIEKTPOHHOTO OajiaHca. OKUCIUTEJIbHO-—
BOCCTAHOBUTEJILHEIE PeakKLUMM B NpUPOLe, IIPOM3BOLCTBEHHBIX IIpOolleccax U
XKMBHENEATEJILHOCTM OPTaHU3MOB

[IpakTHUYeCcKMe BaHATHUS

KosmuecTBeHHBIE OTHOMEHUS B xXuMuM. OCHOBHBIE KOJIMUECTBEHHBEIE SBaKOHH B
XVMUM ¥ PaCUeTH I[10 YPaBHEHMAM XUMMUYECKMX pPeakKUuuM. MoJib KakK enOuHMlla
KOJIMUeCTBa BelmecTBa. MoJjggapHas Macca. 3akoHB COXpPaHeHMs MacChe U
SHEpPpIUM. 3aKOH Arorampo. MoJIApPHBIM obweMm rasoB. OTHOCHUTEJIbHAA
[IJIOTHOCTH Ias0B. PacueTs o YyPaBHEHUAM XUMUUE CKUX peaxkumm C
MCIIOJIbE30BAaHMEM MacCCE, oOO0beMa (HOPMaJlbHEIE YCJOBMA) TI'az30B, KOJIMUEeCTBa
BelecTBa

OK 01

Tema 2.2.

OcHOBHOE comepxaHue

OK 01




SnexkTponuTuue | Teopernueckoe obydeHme 2 OK 04
CckKada Teopusa BIIEKTPOJIUTUUECKON Oyccoumalmum. MoHEL. SJIEKTPOJINTEL,
OMCCOLMAaLMSa M|HEDJIEKTPOJUTE . PeakuuM MOHHOTO oOOMeHa. CocTaBJIeHMEe peaKUMil MOHHOTO 5
MOHHLI OBMen |OOMEHa INyTeM COCTaBJIEHUMHA WMX I[IOJIHEIX M COKPAalleHHBIX MOHHBIX YPaBHEHUN.
KMrCcJIOTHO-OCHOBHEIE peaKUMM. 3alaHusa Ha COCTaBJIEHME MOHHHEIX pPeaKLUM
JlaGopaToOpHEE BaHATHUSA 2
JlabopaTopHasa patora “TuNBE XMMMUECKUX pearkumum’” .
VlccenoBaHMe TUIIOB (IO COCTaBy M KOJMYUECTBY MCXOINHBIX UM O0pas3yRlMUXCH
BEIIECTB) M IIPM3HAKOB XMMMUECKUX peakuum. [IpoBeneHMe peaKLUUM MOHHOTI'O 2
oOMeHa, oIpenejleHMe Cpensl BOOHEIX PACTBOPOB. 3alaHMsa Ha COCTAaBJIEHMUE
MOHHBIX peaKLuM
KouTponeHasi
pa6ora 1 CrpoeHMe BelleCTBa M XMMMYUECKME peaKLUUM 2
Paspen 3. CTpoeHMe M CBOMCTBA HEOPT'aHMYECKMX BElecCTB 16
Tema 3.1. OCHOBHOE cogepXxaHue 4 OK 01
Knaccupmkanums | Teopernueckoe obydeHme 2 OK 02
’ [lpeamMeT HeoOpTaHMUECKOM xuMuM. Krnaccubomxalmsa HeOpT'aHMUECKMX BEUEeCTB. IIK...
HOMeHkJiIaTypa |[lIpocTele M CyioxHEIe BeumecTBa. OCHOBHEE KJIACCBH CJIOXHEIX BeEHECTB (OKCHUIEL,
1 CTpoOeHMe TUOPOKCUIOL, KMCJIOTHE, COJM) . BB3aMMOCBA3b HEOPTaHMUECKMX BEUEeCTB.
HeopTaHMUYe CKH ATrperaTHEE COCTOSHMSA BelleCcTBa. KpucrTannmueckue M aMopdHble BelleCTBa.
% BemecTs Tunel KpUCTAJIIMUECKMX PelleTOK (aTOMHasd, MOJIeKyJIApHas, MOHHAad, 2
MeTaJiIMdyeckas) . 3aBUCUMMOCTLE (OUBUMUECKMX CBOMCTER BelleCcTBa OT TUIIa
KPUCTaJIIMYECKOM pPeleTKM. 3aBMCUMOCTE XMMUUECKOM aKTMBHOCTM BEUECTB OT
BMIa XMMMYECKOM CBA3M M THUIA KPUCTAJIIMUECKOM pPeleTKM. [IPUMUMHE
MHOTOOOpasusa BeleCTB
[IpakTHUYeCcKMe BaHATHUS 2
HoMeHKIIaTypa HEOPTaHMUYECKMX BEUEeCTB: Has3BaHME BelleCTBa MCXOIOA M3 UX
XVMMYECKOM GQOpPMYJIBl MJIM COCTAaBJIEHME XMMMYUECKOM GQOPMYyJBI MCXOIA U3
HaspBaHMSa BelleCcTBa [0 MexayHaponHou (MIOIIAK) wmny TpUBMAJIBHOM 5

HOMEHKJIaAType .
PemeHue NPaKTUUYeCKUX 3aJaHuil 110 KJlaccubmralmm, HOMEHKJIATYype U
XUMMUECKMM (GOPMyJlaM HEeOPTaHMUYECKMX BeEUEeCTB PAa3JIMUHBEIX KJIACCOB (YyTapHHM




ras, YIJIeKMCIBIM Tas, aumMMak, TralleHasd W3BeCTb, HeralleHasa WM3BeCTh,
nMTbeBasa CcoOma U IOPYI'MX): Ha3EBATbh M COCTaBJATE QOPMYJBl XUMMYUECKMX
BElleCTB, OINpPenesyaTh IPMHAIJIEXHOCTb K KJIACCY.

VICTOUHMKM XMMMUUECKOM MHOoOpMalMM (CpeICcTB MaCCOBOM MHOOpMaLMM, CETbh
VHTepHeT M mpyrue) . llomck mHOOpMaLUMM MO HA3BAaHMAM, MISHTHUOMKATOPAaM,
CTPYKTYPHBEIM QOpMyJiaMm

Tema 3.2. OCHOBHOE cogepxaHue OK 01
OUBUKO— TeopeTnueckoe obyueHme OK 02
XUMUYECKUE MeTasuel. Ofmme (QuUBMUYECKMEe U XUMMYECKMEe CBOMCTBa MeTajljIoB. CIOCOOBH IK..
CBOMCTBRA IIOJIy4UYeHMA . S3HaueHUue MeTaJlJIOB m HeMeTaJlJIOB B Inpmupone jZ8
HeopraHMyecky [KM3HEHNEATEJbHOCTM dYeJIOBeKa M OPTaHM3MOB. Kopposma MeTajuloB:  BUIE
X BEmeCTH KOPPO3MUK, CIHOCODHE BallMTH METAJIJIOB OT KOPPO3UMU

HemeTaster. Obwme dmUsmMIecKue u XVMUYUECKME CBOMCTERA HEMeTAaJlJIOB .

TUNMUHEIE CBOMICTBA HeMeTaJlJIOB Iv- VII TPYIII. Knaccudpmkaumsa n

HOMEHKJIaTypa COeIMHEHMM HEMEeTAaJUJIOB. KPpyrOBOPOTH OUOIT'€HHEIX 3SJIEMEHTOB B

npupone

XUMMUEeCKMEe CBOMCTBA OCHOBHEIX KJIACCOB HEeOpPI'aHMYECKMX BEUECTB (OKCT/I,JZ[OB,

TUOPOKCUOOB, KMCJIOT, COJIeM M OP.). 3aKOHOMEPHOCTM B M3MEHEHUM CBOMCTB

IIPpOCTEIX BemeCTB, BOIOOPOIOHEIX CO@,JZU/IHeHT/H\/JI, BEICHIMIX OKCHMIOB UM I'MIOPOKCHMIOB

[IpakTHMyeckme SBaHATHUS

CocTaBJjeHue ypaBHeHVIﬁ XVIMNUEe CKUMX peaKLU/Iﬁ C ydacTmeM IIPOCTEIX M CJIOXHBIX

HEOPTaHMUECKMX BeleCTB: MeTaJIJIOB UM HeMeTaJUJIOB; OKCUIOB MeTaJlJIoB,

HeMeTaJlJIOB U aM®OTeprIX OJIEMEHTOB,; HEOPpIT'aHMYECKMX KMCIIOT, OCHOBAHUM U

aM(l)OTeprIX I'MIPOKCHMIOOB,; HeOpI'aHNMYECKUX COJ'IeI;'I, XapaKTepru3syrnumx nx

CBOMCTRA.

PemeHrne MNPaKTUKO-OPUEHTMPOBAHHEIX TeOpPeTUMUEeCKMX BalaHuM Ha CBOMCTBA,

cocTaB, IoJiydyeHre U 0Oes30llaCHOE MUCIOJIb30BaHME BaXHEMIMX HeOpTaHUUEeCKUX

BellleCTB B GEITy 1Z8 HpaKTMHeCKOﬁ IedTeJIbHOCTM YeJiOBeKa
Tema 3.3. OCHOBHOE cojepxXaHue OK 01
VneHnTuouxaums | JJaBopaTopHse BaHSITHS OK 02
HEOPI'aHNHAeCKI | Ia6opaTopHas pabora «/meHTuduxalus HEOPTAHUMYECKMKX BELECTB». OK 04

X BeleCTB

PemeHnmre SKCIIEPUMMEHTAJIBbHEIX 3adad II0 XVMMUYECKUM CBOMCTBAM METaJIJIOB U




HeMeTaJlJIOB, I10 Pacrio3HaBaHMIO n ITOJIYYEHNMIO COeIVHEHUMN MEeTAJIJIOB n
HeMeTaJlJIOB.

MHGHTM@MK&HMH HeOpI'aHMYECKMUX BEECTB C MCIIOJIE 30OBAHMEM nux @MSMKO—

XVMUUECKMX CBOMCTE, XapaKTepHEX KaudeCTBEeHHEIX peakuuy. KauduecTBeHHEE
peakumMm Ha CcynbdarT—-, KapOOHAT- UM XJIOPUIO—-AHMOHB, Ha KAaTUOH aAMMOHUSA
KoHTponsHasT .
CBOMCTBA HEOPIT'AaHUUECKUX BEUECTB 2
pabora 2
Pasgen 4. CTpoeHMe M CBOMCTBA OPT'aHMYECKMX BellecTB 24
Tema 4.1. OcHOBHOE cojpepxaHue 4 OK 01
Knaccuduraumus | TeopeTnueckoe obyuenHue 2 IIK...
r CTPOEHNME M |[logBJIeHME M Pa3BUTME OPIaHUUECKOM XMMMM Kak Hayku. llpenmer
HOMEHKJIaTypa |OPraHUUEeCKOM XMMUM. MeCcTO M BHAUEeHME OPTaHMUECKOM XMMMUM B CUCTEME
OpTaHMUecKMx |€CTECTBEHHEX HayK.
BEmEeCTB XyMMUeCcKoe CTPOEeHMEe KaK IIOPANOK COeIMHEHMA aTOMOB B MOJIEKyJIe COIJIACHO
X  BAJIEHTHOCTH. OCHOBHBIE IIOJIOXEHMA TEOPUM XUMUUECKOI'O CTPOEHUHA
OpTraHUUYeCKUX COeOMHEeHUM A.M. ByrtnepoBa. YTJIepOOHBIM ckejeT
OPTaHMYECKOM MOJIEKYJIEI. 3aBUCHMMOCTEL CBOMCTB BeEUIECTB OT XMMUUECKOTO 5
CTPOEHMS MOJIEKYJI. M3oMepmsa M M3OMEDEHL.
[lonaTme o OYHKUMOHAJIBHOM TIpynne. Pazmmkasn. [IpMHUMOHE KJIaCcCUOMKALUM
OpTraHMYeCKUX COeIVMHEHUN . MexnyHaponHasa HOMEHKJIaTypa n [IPMHLIAIIEL
HOMEHKJIATYPE  OPIaHUUYECKMUX COEeIMHEHUN. [lonaTme 06 aszsoTCOoIepXalmx
COEeOMHEHUAX, OMOJIOTMUECKM  aKTMBHEIX  BelleCTBax (yromerozmax, XMpax,
fenlxkax M OpP.), BHCOKOMOJIEKYJIAPHEX COeIMHEeHMAX (MOHOMep, IIOJMMEP,
CTPYKTYPHOE 3BEHO)
[lpaxkTHYeCKMe BaHATHUS 2
HomeHKkIlaTypa OpPTaHUUYECKMX COEeIMHEHMM OTIEJIbHEIX KJIACCOB (HAaCHIIeHHBE,
HEeHACHIUEHHEIE M apoMaTMUEeCKMe YyIJIEBOOOPOHIEl, CIMPTE, OEHOJE, aJbIeIMIEH,
KEeTOHHE, KapOOHOBEE KUCJOTEL M Op.) CocTaBJIeHME IIOJIHEX M COKpAalleHHBIX
CTPYKTYPHBEIX QOPMyJI OPIaHMUECKMX BEIEeCTB OTIOEJIbHBEIX KJIACCOB, MCIOJb3YySd 5

X Hal3BaHUA IO CUCTEMATUUYECKOM U TPMBMAJILHOM HOMEHKJIATYype (2TuieH,
aleTuisied, TJulepuH, GeHoJi, JQopMallbIerun, YKCYCHas KMUCJoTa, TJIMLMH) .
PacueTH npocrenumen bopmyJIEL OpTaHUUYeCKOMU MOJIEKYJIEL, MUCXOns n3

[e)

3JIeMeHTHOT'O cocTaBa (B %)




Tema 4.2.
CeomcTBa
opTraHU4YeCKUX
CoeIVHEeHUMN

OcHOBHOE comepxaHne

TeopeTnueckoe obyueHue

OUBUKO-XMMUUECKME CBOMCTBa OPTaHMUECKMX COEIOMHEHMM OTIOEJIBHEIX KJIacCOB
(ocobeHHOCTHU KJlIacCUpMKaumm " HOMEHKJIaTYPEI BHYTPU KJjlacca;
TOMOJIOTMUYECKMM pAn ¥ obmasa ¢opMmysa; um3oMepusa; OQu3MuecKMe CBOMCTBA;
XVMMMWYECKME CBOMCTBA; CIOCOOB MNOJIyUEeHMS) :

— I[penejibHBEEe YIJIEBONOPOOB (aJIKaHbl M LMKJIOAJIKaHE) . ['OpeHMe MeTaHa Kak
OOVH M3 OCHOBHHX MCTOUHMKOB TeIljla B I[IPOMBIIJIEHHOCTM M ObTy. CBOMCTBA
NPUPOIOHEIX YITJIEBOIOPOIOB, HaAXOXIEeHMEe B NIpUPOIEe U INPMMEHeHMe aJIKaHOB;

- HemnpeneJibHele (aJikeHHl, AJIKMHEL U aJIkaIMeHH ) u apoMaTuUeCcKue
yIJIeBOOOPOIEl. I'OopeHMe aleTujieHa KaK MCTOUHMK BEICOKOTEMIIEPATYPHOTO
JjlaMeHM IJiS CBapkU UM pPe3KM MeTaJlJIOB

— KUCJIOpOZCcoIepXalMe coelIMHeHUA (COMpTel M (QeHOJiEl, KapOOHOBHE KMCJIOTEH
1z SQMPH, aJlboeIrrniael M KEeTOHBI, XWMPH, YPHGBOHH). HpaKqueCKoe [IpVMEHEHNME
DTUJIEHTJIUKOJIA, TJIMLEPUHA, beHomna. [IlpuMeHeHME bopmanbmermna,
aueranpnermnoa, YKCYCHOM KMCJIOTEL. MelIJla KakK COJIM BBICIMX KAapOOHOBEIX
KMCJIOT. Momoume CBOMCTBAa MbLIa

- aszoTcomepxaummue COEeIMHEHMSA (aMMHEL u AMVHOKMCJIIOTHI, Benku) .
BHCOKOMOﬂeKyHHpHHe COeIIVMMHEeHIHA (CMHTeTquCKMe 1Z8 OMOJIOTUUECKU—
aKTMBHEE) . MoHOMEpP, NOJMMEpP, CTPYKTYPHOEe 3BeHO. [lonuMepm3auuda >TUIIEHA
KaK OCHOBHOE HallpaBJIEHME €TI0 MCIOJIb30BaHUMA.

I'eHeTnueckas CBHA3b MeXIy KJlaCCaMM OpI'aHMYECKUX CoeﬂMHeHMﬁ

[IpakTHMyeckme SBaHATHUS

CBoVicTBa OpPTaHUMUECKUX COeIMHEHUM OTIEJIbHEIX KJIACCOB (TpuMBMallbHasS U
MexIyHapollHas HOMEeHKJaTypa, XUMMUEeCKMEe CBOMCTRBA, CIIOCOOB IMOJIYyYeHUS) :
npenejsibHeEle (aJikaHbl M LMKJIOAJIKAHHEI) , HeNpeleJibHEE (aJIKeHBl, aJIKMHBE U
aJlIkaIMeHE) ¥ apoMaTUYecKMe YyIJIeBOIOPOJbl, CIHUPTH M (QEHOJE, KapOOHOBHE
KUCJIOTEL ¥ 20UpPHI, anbImermMisl UM KEeTOHH, AMMVHEL U AMMVHOKMCJIOTHI,
BBICOKOMOJIEKYJISPHEIE coeIuHeHud . 3amaHmMsa Ha  COCTaBJIeHME  YpPaBHEeHUM
XYUMUUECKMX pPeakluy C YydacTUMeM OPTIaHUUYeCKMX BelleCTB Ha OCHOBaAHUM UX
cocTaBa M CTPOeHUS

CocTaBJjleHMe CXeM peakuu¥ (B TOM UYMCJIe I[I0 TPeIJIOXKEHHBIM LIelloYKaM
npeBpallexsHuln) , XapaKTepU3yonImx XYIMMYUE CKUE CBOMVICTRA OpTraHUYeCKUX

OK 01
OK 02
OK 04
IIK...




COeIMHEHUM OTHEeJIbHEX KJIaCCOB, CIOCOOE MX IOJIydeHMs M Ha3BaHue
OpPr'aHNYEeCKUX COeInVHEHUN 10 TPUBMAJILHOM NI MEeXIYHapOIOHOM
CHUCTEMaTUUYECKOM HOMEHKJIaType.

PemeHre NOPaKTUKO-OPMEHTMPOBAHHEIX TEOPETUMUECKMX 3alaHMM Ha CBOMCTBA
OPTaHUYECKUX COEIMHEHUM OTIEJIbHEIX KJIaCCOB

JlaGopaTopHasa pa6ora

JlabopaTopHasa pabora “lpespalleHnA OpPTaHUYEeCKUX BElleCTB npu
HarpeBaHum" .

[lomyyeHnne >TuUIJIeHa M WU3Yy4YeHMEe €ero CBOMCTB. MonmenmpoBaHMe MOJIEKYJI U
XVIMUUECKMX [peBpalleHull Ha [IpuMepe >TaHa, DSTUJleHa, aleTuJieHa M Op.

Tema 4.3.

NoeHTUdUKaALMS
OpTaHUYECKIMX
BEIleCTB, UX
3HAUYEHUE U
IpMMEeHEHVE B
OEITOBOM U
IPOU3BOOCTBEH
HOM
OeATEeJIbHOCTU
yeJioBekKa

OcHOBHOE comepxaHue

TeopeTuueckoe obByueHue

Buoopraumnueckue COeIOMHEeHNS. [ToMeHeHMEe u OroJIOTMYEeCKad POJIb
yIJeBonoB. OKUCIIEHME YIJIEBONOB — MCTOUYHMK OSHEPIMM XMBBIX OPI'aHMU3MOB.
OBJlacTM NOPMMEHEHMS aMMHOKMCIIOT. IllpeBpameHmMsa OeJIKOB MM B OpI'aHM3ME.
Buonornueckue OQyHKUMM OeJKOB. Buojgorudeckue QyHKUUM XUPOB. POJIb
OPTaHMYECKOM XMMMM B pPelleHuM NpolJjieM NMIEeBOM O0e30MNaCHOCTU

Posb OpPTaHUYEeCKOM XVIMUM B peueHmun npobJjseM SHEPIeTUYeCKOM
0e30NacHOCTM, B pPas3BUTUM MEeIMLMUHB, CO3OaHUM HOBHEX MaTepMaJiOB, HOBEX
MCTOYHMKOB DSHepIruM (aJbTepHATMBHBIE MCTOYHMKM sSHepruu) . OIacHOCTH
BO3IEMCTBMSA Ha XUBHE OPIAaHM3MB OPIaHMUECKMX BEIeCTB OTIEJIbHBIX KJIaCCOB
(yTJ1eBOomopomsl, CIVPTHL, beHoJIHL, XJIOpOpTraHndecKue [IPOM3BOOHEIE,
anpmerunsl M Op.), CMBICJ IOKasaTeJssd NpeleJibHO HOONYyCTMMOM KOHLEeHTpaluuwu

JlaBopaToOpHEE BaHSATUSA

JJabopaTopHaa pabora: “WMneHTHMOMKALUMS OPTAHUUECKUX COEIMHEHUMM OTIOEJIbHEIX
Kjaccos”
VneHTUOUKALIMA OPTaHUUYEeCKUX COEeIOMHEHUNM OTHEeJIbHEIX KJIACCOB (Ha OpuMepe

aJlbIeTrnnos, KpaxMmala, YKCYCHOM KMCJIOTHI, OenKkoB u T.I.) C
MCIIOJIb 30BaHUEM UX OUBUKO—XMMUUECKUX CBOMCTB 171 XapaKTEePHBIX
KaueCTBEeHHHX peakumum. JeHaTypauusa Oejika OPM HarpeBaHUM. IBeTHHE

pPearumm OeJIKOB . BOBHMKHOBEHME AHAJMTUUECKOTO CUMIHAajJla C TOUKU 3peHnd

XVUMUUECKHUX IIPOLECCOBR NPM NPOTEKAHMM KAUEeCTBEHHOM peaKUMuM, I03BOJISnlel

OK 01
OK 02
OK 04
IIK...




M,JIeHTM(DMLLMpOBaTb IIpeJIOXEHHBIE OpPpI'aHMUECKME BelleCTBa

KoHTposnsHas Co .
pa6ora 3 PYKTypa M CBOMCTBa OPTaHMUECKMX BEleCTB
Pasgen 5. KMHeTM?eCKMe ¥ TepMOOMHaMMYECKMEe BaKOHOMEPHOCTM IIPOTeKaHMsI XMMMUMYECKMUX
peakummn
CkopoCThb OcHOBHOE cozepxaHue OK 01
XYIMUYE CKUX OK 02
peaxkumu. IIK...
XyMmueckoe
paBHOBECUE
TeopeTnueckoe obydeHMue
CKOpOCTBh peakluuu, €€ 3aBMCHMMOCTbB OT pPasJM4YHEX (QaKTOPOB: MPUPOIH
pearmMpyoumMx BeWEeCTB, KOHLEHTpalUuMM pearmMpyolmMx BelEeCTB, TeMIepaTyps U
[JIoman PEeaKUMOHHOM MNOBEPXHOCTHU.TennoBeesdOEeKTE XUMMUECKUX pPeaKLUuM.
O9K30-U SHIOTEPMUUECKHME, PEeaKLUM.
OBpaTMMOCTh peaxkumun. XMM4yeCckKoe  paBHOBeCHMEe UM ero CMelleHme non
IOeVICTBMEM pPas3JIMUHEIX (QaKTOPOB (KOHLEHTpalusd peareHTOB WM [OPOOYKTOB
peakumu, HOaBJIeHME, TeMIepaTypa) MOJA CO30aHMA ONTMMAJIbBHBIX YCJIOBUM
[IPOTEeKaHMa XUMMMUYEeCKMX Ipoueccob. llpmHummn Jle llaTesbe
[lpakTHYeCKME BaHSTUS OK 01
PeleHre NPaKTUKO-OPUEHTMPOBAHHEIX 3aIaHMM Ha aHalM3 0akTopoB, BIMAOIMX OK 02
Ha  WU3MEHEeHNE CKOPOCTM  XMMMUECKOM  peakKLUuu, B T.d. C  IO3MUUM IIK...
DKOJIOTMUECKM LeJIeCcoODpasHOTO MNOBeIeHMS B OBTYy M TPYIOOBOM IOEeATEeJIbHOCTU
B lLeJIIX COXPaHeHMS CBOEI'0 3IOOPOBbS U OKPpYXaKlel NPUPOIHOM Cpenbl.
PemeHre MNPakKTUKO-OPMEHTUPOBAHHBIX B3alaHMM Ha OpMMeHeHMe npuHuuna Jle-
llaTenbe @OJiS HaXOXIEHMsS HalpaBJiIeHUS CMEUleHMsS pPaBHOBECHUS XUMUUECKOU
peakuuu ¥ aHaamu3  (akTopos, BAMAKIMX  Ha CMElleHrEe  XMMMYECKOTO
PaBHOBECHUSA
Pasgen 6. PacTBOpPH
Tema 6.1. OCcHOBHOE copepxaHue OK 01
[loHaTmue o OK 02

TeopeTnueckoe obyueHue




pacTeoOpax PacTBOpeHUE Kak OMBUKO—-XUMMUE CKUN rnpouecc. PacCTBOPEHL. Criocofrl OK 07

NPUTOTOBJIEHMS PACTBOPOB. PacTBOpMMOCTBL. MaccoBas HoJids PACTBOPEHHOTO IIK...

BemecTBa. CMBICJ IIOKa3aTeJd IIpenejibHO JOIYyCTMMOM KOHLEHTpauuu U eTIo

MCIIOJIb30BAHME B OLIEHKE BKOJIOTMUYECKOM 6e30IacCHOCTH.

[IlpaBuia DBKOJOTMUECKM LeJlecooOpasHOoT0 IHoBenmeHMsa B OBTY U TPYyZOBOMU

OeaTeJIbHOCTM B  LejiaxXx COXPaHeHusa CBOeI'0 3I0POBbS UM OKpyXamoluel

IPUPOIHOM cpensl; OIlaCHOCTb BOBIOEMCTBUS Ha XMBEIE OpT'aHM3MEL

ONpeIeJIeHHEIX BelleCTB.

PemeHnwne IPAKTUKO-OPMEHTUPOBAHHEIX  PaCuYeTHEIX 3amaHuM Ha  pPacTBOPH,

MCHOJIb3YyEMEIE B OBITOBOM M NPOM3BOLCTBEHHOM HESATEJIBHOCTHM UYeJIOBEKAa
Tema 6.2. OCHOBHOE CcoOgepxaHue OK 01
VlccrnenoBanme (JlaBopaToOpHbE BaHSTHUS OK 02
CBOMCTB JlaBopaTopHas pabtora «IIpUTOTOBJIEHME PACTBOPOB». OK 04
pacTBOpPOB [IpUTOTOBJIEHME PACTBOPOB  3amaHHOM  (MACCOBOM, %)  KOHLEeHTpauumm  (C IIK..

IMIPAKTUKO~-OPMEHTVPOBAHHBIMU BonpocaMM) )zt ornpenejieHue Cpenel BOIOHBIX

PacTBOPOB.

PemeHye 3alay Ha NPUTOTOBJIEHME PAaCTBOPOB
[IpodeccrnoHaNBEHO-OPUMEHTHUPOBAHHOE COnepXaHue (comepxaHMe NPMKIAGHOT'O MOZRYJIS)
Pasgen 7. XuMusi B GBITY M HDPOMBBOILCTBEEHHOM OEesATEJILHOCTM dejioBeka Ok 01
XvMus B OHTY |OcHOBHOe comepxanme OK 02
" TeopeTnueckoe obyueHue OK 04
IIPOU3BOLCTBEH — — — 0K 07
HOL Hopenume OOCTUXEHUA XUMUUECKOU HayKM "M XVMMYECKOM TeXHOJIOIT'UNM. PoJb K
HesrenpHocTy | XVAMAA B obecrieueHUn 3KOJIOTMUECKON, SHepreTUUYeCKON n IMIEeBOM -
yernorekxa GGBOHaCHOCTM, PaspmUTUM MEeIOVILIVIHEI. Hpaana IoMCKa UM aHaJlMBsa XUMMUUeCKOM

nHopMaL UM nus3 Pa3JIMUHEIX MCTOUYHMKORB (HayuHada nu yuebHO-HayudHasa

JImMTepaTypa, CpelIcTBa MaCCOBOM MHOOPMAllMM, CeTb MHTepHeT)

[IpakTHUYeCKMe BaHATHUS

[IoMCck ¥ aHaJIM3 KeMCOB O IIPMMEHEHUNM XVMMUYECKMX BeUeCTB U TEeXHOJIOTUM C
yueToM Oyayumen npodecCrMoHallbHOM IesATeJIbHOCTM I[IO0O TeMaM: BaXHeumue
CTpOMUTEJIbEHEIE MaTepmnallel, KOHCTPYKUVMOHHEIE MaTepmallbel, KpacCcku, CTEeKJIO,
KepaMmukKa, MaTepMaJibtl OJIA  BJEKTPOHUKU, HaHOMaTepMaJibl, TeKCTUJIbHHE

BOJIOKHA, MCTOUYHMKN SHepIumn, OopraHndyecKmue n MMHepPaJIbHEIE yﬂO@peHMH,




JIEKaPCTBEHHEE BeUEeCTBa, OBTOBAA XUMMA.
SammTa:llpencTaBlIeHME pPe3YyNbTaTOB pPeEIleHMs KeMCOoB B (QopMe MMHM-IOOKIIaIa
C Ipe3eHTalMen

[IpoMexyToOYHasT aTTecTauus 10 AUCLMUIIIMHE (BaueT)

Bcero




3. YCJIOBUS PEAJIM3AILIMHA ITPOTPAMMBI OBIIIEOBPA3OBATEJbHOM JUCHUTILIAHBI

3.1. TpeOoBaHHMs1 K MUHUMAJILHOMY MaTEepPHAJbHO-TEXHHYECKOMY O0ecnedeHHI0
Jlnst peanu3annu IporpaMMbl AUCUUIUIMHBL JOJDKHBI OBITH MPEIYCMOTPEHBI CIECIYIONIUE ClIeIalbHbIe TTOMEIIEHHUS: YIeOHbIH KaOUHET XUMHUU
W/WH y9eOHOM XUMHUYECKOH J1abopaTopuu.

O0OopynoBanue y4e0HOro ka0uHera (HarJisijiHble MocoOus): HaOOpBI MIAPOCTEPKHEBBIX MOJENCH MOJIEKYJN, MOJETH KPUCTAUTMYECKHX
PELIETOK, KOJUIEKIIUU MPOCTBIX U CIOXHBIX BEIIECTB W/MIM KOJJIEKIMH MOJIMMEPOB; KOJUIEKIMS TOPHBIX MOPOJ U MUHEpaioB, Tabnuua Menzaeneesa,
yueOHbIe GUIbMBL, IIUPPOBbIE 00pa30BaTEIbHBIE PECYPCHI.

TexHuueckue cpeacTBa 00y4eHHsI: KOMIIBIOTEp C YCTPOMCTBaMHU BOCHPOU3BEICHUS 3BYKa, IIPUHTEP, MYJIbTUMEAMA-IIPOCKTOP C 3KPAHOM,
MYJIbTUMEIMIHAS JOCKA, YKa3Ka-IIPEe3eHTep AJIs Mpe3eHTaLU.

OOopynoBanue JabopaTopum M padoyuX MecT Ja0OpaTOpPWMHU: MEH3YpPKH, NHUIETKU-KANEJIbHUIbI, TEPMOMETPBl, MHKPOCKOI, JIYIIbI,
MPEIMETHBIC W TIOKPOBHBIC CTEKJIA, IUIAHIIETHI JJIsl KaleIbHBIX peakiyii, GuiabTpoBagbHas OyMmara, MpOMBIBAJIKU, CTEKIISTHHBIE TPOOUPKHU, PE3MHOBBIC
npoOku, (GoHApUKH, HAOOP PEaKTHBOB, CTEKSHHBIC NAJOYKM, LITATUBBI JUIsI NMPOOMPOK; MEpHBbIE LWIMHAPHI, BOPOHKH CTEKISIHHBIC, BOPOHKH
nenurenbHble nuauHApuueckue (50-100 mi), ctynku ¢ mectukoM, (aphopoBble YalIKy, MUHLETHL, QUIBTPHl OyMa)kHble, BaTa, MapJs, 4acOBbIE
CTEKJIa, 3JIEKTPOIJIUTKH, J1a0OpaTOpHbIe IITATUBBI, CIIMPTOBbIE IOPENKU, CIUYKH, MPUOOp I MOIY4YEHHUs Ia3oB (MJIU MpoOupKa ¢ ra300TBOAHON
TpyOKoOIt), AeprkaTeNu JUIsl MPOOUPOK, CKIISIHKH JJISt XpaHEHHUs] PEaKTUBOB, pa3laTouHble JOTKU; Xumudeckue crakansl (50, 100 u 200 mn); mmarenu;
MUHIIETHI; TUTEJIbHBIE IUIMIIBI; CEKYHIOMEpHI (TaiiMepsl), MepHble Tpooupku (Ha 10—20 M) u MepHbIe koi0sI (25, 50, 100 u 200 M), BoasHas OaHs
(v TepMocTaT), CTEKJISHHbIE MAJOYKU; KOHHYECKHe KoyObl /uiss TuTpoBaHus (50 m 100 mi); MHIMKATOPHBIE MOJIOCKHM s ompeneneHus pH u
CTaHJapTHas WMHAMKATOpHas IIKalla; YHUBEpCAJIbHbIM MHAMKaTop; muneTku Ha 1, 10, 50 mu (umm goszaropel Ha 1, 5 m 10 mun), OGropeTku amis
TUTPOBaHUA, MeTUIIMHCKUE Tmpuiibl Ha 100—150 mu1, maGopaTtopHbie W/WIKM aHATUTHYECKUE BeChl, pH-MeTphl, cymmiibHbIN 1Kad, u ap. sadbopatopHoe
obopynoBaHue.

3.2. UudopmanuoHHOE o0ecnedyeHne peau3alu NPporpaMmbl

1. ns peanuzanuu mporpaMMbl OMOIHMOTEUHBINH (OHA 00pa30oBaTEIBHOM OpTraHM3aIMU JOKEH HMMETh TMeYaTHbIE W/WIW DIIEKTPOHHBIE
oOpa3oBaTenbHble U HH(POPMALMOHHbBIE PECYPChl, PEKOMEHJOBAHHBIE Ul MCIIOIB30BaHMs B 00pa30BaTeIbHOM IIpOIEcce, HE CTapIle 5 JIeT ¢ MOMEHTa
U3/1aHus.

2. PexoMeHiyeMble MeyaTHbIE U3AAHUS [0 peain3alui 00111eo0pa3oBaTeIbHON AUCIUILIMHBI IPEJCTABICHbl B METOANYECKUX PEKOMEHIAIUIX
10 OpraHu3alul 00ydeHUsI.

1. Epoxun, FO.M. Xumus i npodeccuii 1 cenuaibHOCTeH TEXHUUECKOTO U €CTECTBEeHHO-HayuHoro npodwieit: yueoHuk / FO.M. Epoxum,
N.B. KoBanesa. - Mocksa: Axagemus, 2018. - 496 ¢
JlonomHUTENbHBIE NICTOYHUKH:



1. Xumus [DnextpoHHBIH pecypc]: yueOHoe mocobue / coct. I. FHO. Boctpukoma, E. A. Xopoxopauna. - Boponex: Boponexckwuit
TOCYJapCTBEHHBIM apXHTEKTYpPHO-CTpouTeNnbHbIN yHUBepcuter, OBC ACB, 2015. - 92 c¢. - DOBbC «IPRbooks» - Pexum moctyma:
http://www.iprbookshop.ru/59133.html

4. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMSI OBIIIEOBPA3OBATEJILHOM JUCIHUATLIMHBI

KouTtponb u oneHka pe3yiabTaToB OOyYeHHs OCYIIECTBISETCS IMpernojaBaTesieM B MPOLECCe MPOBEACHUS TMPAKTUYECKUX 3aHITHH U
1abopaTopHBIX PabOT, TECTUPOBAHHUA, & TAK)KE BBHIMOTHEHHS] OOYUYAIOUIUMUCS WHIUBUIAYAIbHBIX 3aJaHUil, IPOEKTOB, MCCIeNOBaHM. Pe3ynbTaThl
o0OyueHus OMpeAeNsAOT, 4YTO 00yYaronIrecs JOMKHbI 3HaTh, TOHUMATh U IEMOHCTPUPOBATH 0 3aBEPIICHUH W3YUSHUS TUCIUTUINHBI.

s dopMupoBaHUs, KOHTPOJS U OLUEHKU Pe3yJbTaTOB OCBOCHUS Yy4eOHON MUCIMIUIMHBI HCIONB3YETCS CHUCTEMa OIEHOYHBIX MEPOINPHUSITHIA,
MIPEJICTaBIISIONIAsi COO0H KOMILICKC YIEOHBIX MEPOIIPHUSTHH, COTJIACOBAHHBIX C pe3yJibTaTaMH 00y4deHus U chopMynupoBaHHbIX ¢ yuetoM @I'OC COO
(npeametHble pe3ynbrathl o aucuumianie) u @I'OC CIIO.

Mopynes/Paspesn/Te Tunsl OLI@HOYHBIX
N OK/IIK Ay / Aex/ PesynsTaT ob6yueHUs H N
Ma MEepPOIpPUATHUNA

I | OcHOBHOE comepxXaHne

1 Paspen 1. OcHOEBH |PopMyIMpOBaTH
CTpPOeHUs 6as0BEE MNOHATUSA U
BelmecTBa BaKOHH XVMUU

1.1|0K 01 CrpoeHue aTtoMok |CocTaBJIATH 1. Tect «CrpoeHue
XVIMNYEe CKUMX XVIMYe CKUe (l)OpMy.HbI ATOMOB XVIMNUECKUMX
3JIEMEHTOB U COenoMHEHUM B SJIEMEHTOB ¥ HIpUpOna
npupona COOTBETCTBUU CO XUMUUECKOM CBI3U» .

XMMMUUECKOM CBSA3U |[CTEeNeHbl OKMCJIeHUd|2. 3ajaum Ha
XUIMUYECKUX COCTAaBJIEHME XUMHUUECKUX
BJIEMEHTOBR, MCXOOdA |bopMysl IOBYXaTOMHBIX

U3 BAJIEHTHOCTU U coemMHeHUM (OKCHUIOB,
BIIEKTPOOTPULIATENbH [CYNTEOUIOOB, TUIPUIOB U
ocTHU T.II.) .



http://www.iprbookshop.ru/59133.html

OK/IK

Monyns/Paspen/Te
Ma

PesynepTaT O6ydeHMsT

Turel OLIEHOYHBIX
MEepOIPUSTHUNA

3. BamaHusa Ha
VCIIOJIb30BaHMe
XVIMUUECKOV CUMBOJIMKM U
Ha3BaHUM COEIMHEHMI I10
HOMEHKJIaAType
MEeXIYyHapOoOHOT'O Col3a
TEOPEeTUUYECKOM U
IPUKIIAOHON XVUMUU U
TPMBMAJILHEIX HasBaHUM
IJIS COCTaBJIEHUS
XYMUUECKUX GOPMYJI
IOBYXaTOMHEX COeIOMHEeHUM
(oxcumoB, CynbdMUIOB,
TUIPUOOB U T.I.) U
OIPYyTUX HEeOpT'aHUUECKUX
COeIVHEHUM OTIOEJIbHBIX
KJIaCCOB

OK 01
OK 02

[lepnonmueckumt
3aKOH U Tabjsuila
IO.M. MeHnmeJsieeBa

XapakTepns3oBaTh
XUMUUECKUE
DJIEMEHTH B
COOTBETCTBUM C UX
IOJIOXEHUEM B
IepmuoanuyecKomn
CUCTEME XUMUUECKUX
sJyieMeHTOoBR .M.
MeHnesieeBa

1. TecT «MeTajnueckKue
/ HeMeTaJIudeCcKHue
CBOMCTRA,
BJIEKTPOOTPULATEIEHOCTD
¥ CPOICTBO K DBJIEKTPOHY
XUMUUECKUX DJIEMEHTOBR B
COOTBETCTBME C UX
BJIEKTPOHHEIM CTPOEHMEM U
[IOJIOXEHMEM B
IePMOONUECKON CUCTEME
XUMUUECKUX DIJIEMEHTOB
O.M. MeHnesieeBa».




OK/IK

Monyns/Paspen/Te
Ma

PesynepTaT O6ydeHMsT

Turel OLIEHOYHBIX
MEepOIPUSTHUNA

2. IpaxkTuueckMe 3alaHUL
Ha yCTaHOBJIEHUE CBS3U
MeXOy CTPOeHMEM aTOMOB
XVYMUYUECKUX DIJIEMEHTOB U
nepmoamue CcKmUM
U3MEeHEHMEM CBOMCTB
XYMUYUECKUX DIJIEMEHTOB U
UX COeIOMHEeHUM B
COOTBETCTBUK C
IOJIOXEHMEM
[lepmooMUeCcKoOy CHUCTEME.
3. [IpakTUKO-—
OPUEHTUPOBAHHEIE
TEeOopeTHUUYecKMre 3alaHuAd
Ha XapaKTepu3aluio
XYMUUECKUX DJIEMEHTOB :
«MeTaynmueckue /
HeMeTaJlJInuecKkue
CBOMCTRA,
BIIEKTPOOTPUILIATEJILHOCTD
Y CPOICTBO K DJIEKTPOHY
XYMUUECKUX DJIEMEHTOB B
COOTBETCTBUE C MX
BJIEKTPOHHEIM CTPOEHMEM U
IIOJIOXEHMEM B
IePMOONUECKON CUCTEME
XVYMUUECKUX DJIEMEHTOB
O.V. MeHnmejseeBa»




OK/IK

Monyns/Paspen/Te
Ma

PesynepTaT O6ydeHMsT

Turel OLIEHOYHBIX
MEepOIPUSTHUNA

Pasgen 2.
XMmnueckmue
Peaxkuumn

XapaKkTepus30BaTh
TUIE XUMUYECKUX
pPeaxkuun

Kourponeras pabora
«CTpoeHMue EBeumecTBa u
XMMUUYEeCKMEe PpeaKLum»

OK 01
OK 04

TUIE XUMUUYECKMX
peaxkuum

CocrTaBiAaTh peakLuun
coenuHeHud,
PasJIoXeHud,
obMeHa, 3BaMelleHUs,
OKMCJIMTEJIEHO -
BOCCTaHOBMUTEIJIbHEIE

peaxkummu

1.
COCTAaBJIEHME YyPaBHEHUM

3amaumM Ha

peaxkumi:

— CoenuMHeHud,
3aMelleHsa, pPasJIOXeHUd,
obMeHa ;

— OKUCIIUTEJIbLHO-
BOCCTAHOBUTEJIbHBIX
peakumit C
MCIIOJIb30BAHMEM MeToIa
BJIEKTPOHHOTO OajlaHca.
2.

MaCCEl BelleCTBa WMJIN

S3amaumM Ha pacuerT

obBEMA

Ta30B 10 U3BECTHOMY
KOJIMYEeCTBY BelecTBa,
Macce uiIM OOBEMY OIOHOT'O
3 ydJacTByKOIMX B
pPeakKLmMM BeleCTB;,
PacuéTH

Maccel (o6wéMa,
KOJIMYeCcTRBa BelecTBa)
IPOOYKTOB PeaKUuM, eCJMU
OIOHO M3 BeleCTB UMeeT

npuUMeCcu

QHGKTPOHMTMHGCKa

CocTaByIgTh

1. 3amaHuga Ha




OK/IK

Monyns/Paspen/Te
Ma

PesynepTaT OByueHMs

Turel OLIEHOYHBIX
MEepOIPUSTHUNA

g IOuccolLMalusa U
MOHHEINM OOMEH

YpPaBHEeHMA
XVIMMUEe CKUMX pe AKLIMN
MOHHOT'O OoOMeHa C

CoCTaBJIeHUE
MOJIEKYJIAPHBIX M MOHHBEIX
peakumMy C ydacTHUeM

ydacTHUeM KMCJIOT, OCHOBAHUM U
HeOopTraHUYeCKUX CcoJieV, YCTaHOBJIEHUE
BEIIECTB V3MEHEHUSI KUCJIIOTHOCTU
cpenrl
2. JlabopaTopHasa paboTa
"TUOBE XUMUYUECKUX
peaxuuy"
Pasgen 3. HccnenoBaTh Kourponeprasa pabora
Crpoenue u CTpoeHue u «CBomcTBa
CBOMCTBA CBOMCTBA HeOpTr'aHMYEeCKMX BelleCTB»
HEOPI'aHMYECKMUX HeOpT'aHNYEeCKUX
BelleCcTB BelleCcTB




OK/IK

Monyns/Paspen/Te
Ma

PesynepTaT O6ydeHMsT

Turel OLIEHOYHBIX
MEepOIPUSTHUNA

OK 01
K. .

Knaccudmxkaumsa,
HOMEHKJIATypPa U
CTpOEeHUE

HEOPTaHNYECKUX

BEIECTB

KnaccupmumporsarTs
HeOopTraHnUYeCcKue
BelecTBa B
COOTBETCTBUM C UX

CTpOEeHNEM

1. Tecr «HomeHkJaTypa U
HasBaHME HeOpTaHMUEeCKUX
BEIeCTE MCXOIOS M3 UX
XYMUYUECKOM GOPMYJIEl MU
COCTaBJIEHME XUMUNUECKOM
GOPMYJIEL UCXOOSa U3
Ha3BaHMSA BeUleCTBa 110
MEeXIOYHAPOOHOM MU
TPUBMAJILHOM
HOMEHKJIAType».

2. BamaymM Ha pacder
MacCcoBOM HOOJNM (MacCCH)
XVMUYUECKOTO DJIEMEHTA
(coemmHeHMs) B MOJIEKYyJIe
(cmecwu) .

3. IpakTUueckue 3alaHUH
no kJaccubmrauum,
HOMEHKJIaType U
XUMUYECKUM QopMyJiaM
HeOpTaHUYECKUX BEUEeCTB
Pa3JIMUYHEIX KJIACCOB.

4. TllpakTuUyeckue sBalaHmsa
Ha oIpeneJjyieHue
XYMUUECKOM aKTUMBHOCTU
BEIECTE B 3aBUCUMOCTU
BUIOa XUMMUECKOM CBSA3U U
THUIIA KPUCTaJIJIMUeCKOM

peume Tk

OK 01

duBmMKO-—

YCcTaHaBJIMBATH

1. TecTt «OCOBEHHOCTU




Monyns/Paspen/Te

Turel OLIEHOYHBIX

N OK/IIK PesynsTaT obyueHus .
Ma MepONnpUsiTUN
OK 02 XYIMMYUECKUE 3aBUCUMOCTH XUMHUUECKUX CBOWMCTB
K. .. CBOMCTRA OUBUKO-XUMUUECKUX |OKCMIOB, KMCJIOT,
HEeOpPIr'aHNYEe CKUX CBOMCTB OCHOBaHMM, aM@OTEPHHX
BeEUEeCTB HeOopT'aHUYEeCKUX TUOPOKCUIOB U COJIEMN».
BeUWeCTB OT 2. 3BamaHus Ha
CTPOEHMS aTOMOB M |COCTaBJIEHME YyPaBHEHUM
MOJIEKYJI, a TakKxe XUMMUECKUX PeakLuuy C
TUIIa ydyacTMeM IIPOCTHX U
KPUCTAJIIINUYEeCKOM CJIOXHEIX HeOopT'aHUUeCKMUX
peleTKHy BelmeCcTB: OKCUIOB
MEeTAaJIJIOB, HEeMEeTaJlJIOB U
aMOOTEPHEIX BJIEMEHTORB;
HeOpPTaHUUYeCKUxX KUCJOT,
OCHOBAHUM U aMPOTEPHEIX
TUIPOKCUIOR,
HEOPTaHMUECKUX COJIeN,
XapPaKTEePUIYIMUX UX
CBOMCTRBaA U CIIOCOOEL
MMOJIyUeHUS .
3. IlpaxkTuUkoO-
OPUEHTUPOBAHHHE
TEeOopeTUUYecKre 3allaHusd
Ha CBOMCTBa U IOJy4YeHUe
HeOpT'aHUYECKUX BEUECTB
3.3|0K 01 VnenTudmuraums VlccrienoBaTh 1. IIpakTHUKO-
OK 02 HeOpTaHUYEeCKUX KayeCTBEHHEE OPMEHTHUPOBAHHEE 3alaHUA
OK 04 BEUEeCTB peaxumum 10 COCTaBJIEHUIO
HEOPTaHUUYECKUX XUMHUUECKUX PeakLUUM C
BENECTB ydyacTMeM HeOpTaHUUYeCKUX




Monyns/Paspen/Te

Turel OLIEHOYHBIX

HOMEHKJIaTypa
OpPTaHUYECKUX

BelleCTB

BelieCTBa B
COOTBETCTBUM C UX

CTpoeHuem

OK/IIK PesynsTaT obyueHus .
Ma MEepPONpPUATHNA
BEHIECTB, MCIIOJNb3YyEeMEX
OIS UX UISHTUQUKALIWMI .
2 .JlabopaTopHasa paboTa:
“oeHTudmMrKaLmsa
HeOopraHMUueCKMxX BemecTB”
Pasgmen 4. HccrnepmoeaTs Kourponeras pabora
CrpoeHue un CTpOEeHMue u «CTpoeHre M CBOMCTBA
CBOMCTBA CBOMCTBA OpPT'aHMYECKHMX BEeleCTB»
OpPTr'aHNYECKMX OpPT'aHNYECKHUX
BelleCcTB BelecTB
.1[OK 01 Knaccuopmkaums, KnaccudmnumporaThb 1. 3BamaHuda Ha
[K. .. CTpOEeHMEe U OpraHMnYecKue COCTaBJIEHME Ha3BaHUM

OPTaHUYECKUX COENUHEHUM
IO TPUBMAJBHOM WM
MEeXIYyHapOIoHOM
CHUCTEMaTUIECKON
HOMEHKJIAType .

2.
cocTaBJIeHME IIOJIHBIX U

3amaHmsa Ha

COKPalleHHEIX CTPYKTYPHBIX
bopmMyJT OpTaHMUECKUX
BEIeCTE OTHEJIbHBIX
KJIaCCOB.

3.
onpemeJieHMEe IIpOoCTeNlen

3amaumM Ha

bopMyJIEL OPTaHUYECKOM
MOJIEKYJIEl, MCXOOS U3
3JIEMEHTHOT'O COCTaBa

)

(B




Monyns/Paspen/Te

Turel OLIEHOYHBIX

N OK/IIK PesynsTaT obyueHus .
Ma MEepPOIpPUSITHI
4.2 |0K 01 CeoycTBa YCcTaHaBIMBATH 1. 3BamaHua Ha
OK 02 Opr'aHNYeCKUX 3aBUCUMOCTD COCTAaBJIEHME YypPaBHEHUM
OK 04 COEeOVHEHUN OMBUKO-XVMMUUECKUX |XMMUUECKUX PeaxLuMm C
[IK... CBOMCTB y4yacTueM OpPTraHMYeCKUX
OpraHMuYeCcKMX BEUIECTB Ha OCHOBAHUM UX

BemecCcTB OT
CTPOEHNMA MOJIEKYJI

cocTaBa M CTPOEHUSA.
2. BamaHusa Ha
COCTAaBJIEHME YyPaBHEHUM
XVIMMYECKUX peakLui,
WJLJTIOC TPUP YoM X
XYMUUECKMEe CBOMCTBaA C
Yy4eToOM MEeXaHMU3MOB
IPOTEKAHUA HOAaHHBIX
peaxkuMy U T'eHeTUMUeCKOM
CBA3M OPTaHMYEeCKUX
BEIeCTB PasHBIX KJIACCOB.
3. PacueTHBHE 3ajauu II0
YPaBHEHUAM peakLuil C
yd4acTMeM OpTaHMUeCKUX
BEIeCTB.

4. JlabopaTopHasa paboTa
“lperpameHusa
OpTaHMUYEeCKUX BEUECTB
npu HarpesaHum"




Monyns/Paspen/Te

Turel OLIEHOYHBIX

N OK/IIK PesynsTaT obyueHus .
Ma MepONnpUsiTUN
4.3|0K 01 NnernTndpmukanumsa VlccoenosaTe 1.lpaKTUKO—
OK 02 OPTaHUYECKUX KadeCTBEHHEE OPMEHTMPOBaHHEE 3alaHMsa
OK 04 BelleCcTB, WuX peaxkumm 10 COCTAaBJIEHUK
IIK. .. 3HadYeHMe u OpraHnYeCKUX XVIMMYECKUX peaKUuy C
IIpUMEHEHM e B COeIVMHEHUN yd4acTMeM OpTaHMYeCKMX
OBITOBOM U OTHeJIbHBIX KJIACCOB |BeWecTB, B T.d.
[IPOM3BOOCTBEHHOM MICIIOJIb3YEMBIX IJIA MX
OedTeJIbHOCTU UOEeHTUOUMKALUMY B OBITY U
yeJioBeka IPOMEIIJIEHHOCTH .
2 .JlabopaTopHasa paboTa:
“UnenTudmkaumsa
OpPTaHUYECKUX COeIOVHEHUMN
OTHEeJIBHBIX KJIacCcos”
5 Pasgmen 5. XapakTepusoBaTh
Knuneruueckmne un BINSHME PaBJIMYHBIX
TepMOoAMHaAMMUMUeCK |bakTopoB Ha
€ BaKOHOMEPHOCTM |paBHOBEeCHUE M
IIpOoTEeKaHnUsI CKOpPOCTE
XMMUYECKUX XUMNYECKMX PpeaKUun
peaxkuumn
5 [OK 01 CkopoCTh XapakTepmusoeaTh [IpakTUKO-
OK 02 XYIMUYECKUX BJIMSHNE OPUEHTUPOBAHHBIE
[IK... peaxkumn. KOHILIEHTPAaL UM TEOpEeETUUECKME BalaHudg
XyMmdeckoe pearupyommx Ha aHamm3 QakToOpOB,
PaBHOBECHUE BEUEeCTB U BIMAKIMX Ha M3MEHEHME

TeMInepaTyps Ha
CKOPOCTHb
XUMUUYECKUX PeaKLU
XapakTepnus30BaTh

CKOPOCTHU XUMMUECKOM
peakuum. I[paxKTUKO-
OPMEHTUPOBAHHEE 3alaHUMd

Ha IIpMMEHEeHIMe IIPVMHLIMIIa




Monyns/Paspen/Te

Turel OLIEHOYHBIX

N OK/IIK PesynsTaT obyueHus .
Ma MEepPONpPUATHNA
BIMAaHMEe u3MeHeHusa [Jle-llaTenbe nisa
KOHIIEHTPAaLUU HaxXOXIEHVS HallpPaBJIeHUS
BeleCTB, peakKUuum CMelleHMS PaBHOBECUHA
cpenbl U XVUMMUYECKOW pPeaKUuyu u
TEMIIEPATYPH Ha aHanuz GakToOpOB,
CMelleHKe BIAMAKIMX Ha CMelleHue
XYIMUYUECKOTO XVMUYUECKOTO PaBHOBECHUS
paBHOBeCUSA
6 HUccrnemoBaTs
Pasgmen 6. MCTUHHEIEPAaCTBOPH C
PacTBOpPE! BanaHHBMU
XapaKTepucTHuKaMn
6.1[0OK 01 [lonaTue o PasnnuaThk MCTUHHBEE|l. 3amadm Ha
OK 02 pacTeOpax PacTBOPH IPUTOTORJIEHUE
oK .. PacTBOPOB.
2. IpakTUKO-—
OPUEHTUPOBAHHEIE
pacdyeTHEE 3alaHudg Ha
O/CIIEPCHEIE CUCTEME,
UCIIOJIbE3YyEeMEIE B OBITOBOM
Y IPOMBBOLCTBEHHOM
OesaTeJIbHOCTU dYeJiOBeKa
6.2|0K 01 ViccrnenoBaHue ViccnmenoBaThb JlabopaTopHasa paboTa
OK 04 CBOMCTB busuko-xuMmueckue |[“IpUroToBJIEHMUE
IIK .. pPacTBOpPOB CBOMCTRBA MCTMHHEIX [pPacTBOPOB”
PacTBOPOB
II | IpodeccuoHaANBHO-OPMEHTUMPOBAHHOE cofepxaHue (comepxaHMe NPUKIA[HOTO

MOIyJIsT)




Monyns/Paspen/Te

Turel OLIEHOYHBIX

OK/IIK PesynsTaT obyueHus .
Ma MEepOIPUSTHUNA
Paspmen 7. OLeHNBATE BammrTa kerca (c yueToMm
XuMusi B BTy U I[IOCJIenCTBUS 6ynymen
NPOMNBBOILCTBEHHOM |GHTOBOM M npodeccrmornanbHOM
HesaATeNbHOCTHU NpPOMSBOLCTEBEHHOM LesiTeJBLHOCTM)
yeJjioBekKa DesaATebHOCTH
YyeJIOBeKa C II0BULIUMN
BKOJIOTUYECKOMN
6esonacHoCTH
OK 01 XyMmsa B OBITY U OLeHMBATH Kemc (c yuerom Oynyuemn
OK 02 [IPOM3BOLCTBEHHOM |[IOCJIENCTBUA npodeccroHanbHOM
OK 04 oedaTeslbHOCTU OLBITOBOM U oeaTeslbHOCTH)
OK 07 JeJioBeKa IPOM3BOOCTBEHHOM BO3MOXHEIE TEME KEMCOB:
IIK .. O0eaTeJIbHOCTU 1. IloTenjeHme KJIMMATa U

yeJIoOBeKa C II03ULUM
SKOJIOTUUYECKON
6e30IacHOCTHU

BRICBOBOXIEHME T'a30BHIX

TUOPATOB CO IHAa OKeaHa.
2.
oJid aBua-—,

Bynyumre MaTepmajitl
MalIMHO— U
nIprbOPOCTPOEHU .

3.
COJIHEUHEIX ODaTapen.
4.
PaCTUTENbHEIX [IpenapaToB

Horrie MaTepMraJibl OJI4

JlekapcTBa Ha OCHOBE




5. AJATITAIIASAA PABOUYEH ITIPOT'PAMMBI ITIPU OB YUEHUU UHBAJINJIOB
N Jiin € OrPAHUYEHHBIMHU BO3MOXKHOCTAMMUA 3/10POBbS

Ananranus padodeit mporpammbl yaeOHoH nucuuruinabl bJ1.07 Xumust mpoBoaUTCS TIPH
peanu3alMM  AJAaNTHBHOM  00pa3oBaTeNbHON MPOrpaMMBl  — TPOTPAMMBI  MOJATOTOBKH
CIICLIMAIIMCTOB CpeaHero 3BeHa 1o cneuraibHOCcTH 23.02.01 Opranuzanus MOEpeBO30K U
ylpaBiieHHEe Ha TpaHcmopre (1Mo BuaaMm) (Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHMSA) B IIEISAX
oOecrieueHHs TMpaBa HHBAJIUIOB M JIMI[ C OTPAaHMYEHHBIMA BO3MOXKHOCTSMHU 3I0POBbsl Ha
noJiydeHue TPOo(EeCcCHOHATBLHOTO 00pa30BaHUs, CO3IAHHS HEOOXOAMMBIX IS TIONyYCHUS
cpenHero mnpoecCHOHATBLHOTO O00pa30BaHUS YCIOBUHM, a Takke 00ecredyeHHs IOCTHXKEHUs
0o0y4JalIMMUCA HHBAIUAAMU M JIMLAMU C OIPAHUYEHHBIMM BO3MOXKHOCTSIMM 3JI0POBbBS
pe3ynbTaToB POPMHUPOBAHUS TPAKTHUECKOT'O OIIBITA.

Oobopyooeanue yueono20 KadbuHema Xumuu 0asa 00y4arOuuxca ¢ paiudHoiMu 6UOAMU
02PaHUYeHUs 300P06bA

OcHamienne kaOuWHeTa XMMHMH JIOJDKHO OTBEYaTh OCOOBIM  00pa3zoBaTelIbHBIM
NOTPEOHOCTSAM O0YYarOMIMXCS HHBAINUOB U JIUI C OTPAHUYEHHBIMUA BO3MOKHOCTSIMH 3/I0POBBS.
Kabuner nomkeH OBITH OCHAIIEHBI OOOPYIOBaHMEM M YYEOHBIMH MECTaMHU C TEXHUYECKUMHU
cpeacTBaMu OOy4YeHUs sl O0YUaIOIIUXCS ¢ PAa3IMYHBIMUA BUJJAMU OTPAHUYEHUI 30POBbSL.

Kabunert, B KoTOpoM 00y4aroTCs JIMIla ¢ HAPYIIEHUEM CIyXa JIOJDKEH ObITh 000pyI0BaH
pPaZMOKIACCOM, KOMIBIOTEPHON TEXHHUKOW, ayJUOTEXHUKOH, BHICOTEXHUKOH, 3JIEKTPOHHOU
JIOCKOW, MYJIbTUMEAUNHON CUCTEMOM.

Jna  cnaboBumsmmx oOydalOIIUXCS B KaOMHETE MpelycMaTpUBAIOTCS MPOCMOTP
yIaJeHHBIX OOBEKTOB INpU IIOMOIIM BUJCOYBEIMUYUTENIEH JJIs YHAJIEHHOTO IPOCMOTpA.
Hcnonw3oBanue bpaiineBckoil KOMIBIOTEPHONW TEXHHKH, OJJIEKTPOHHBIX JIyM, MpPOrpamMm
HEBU3YaJbHOTO JOCTyNa K HMH(OpMAIMH, TEXHUYECKUX CPEICTB NpUeMa-Tiepenadn ydeOHOM
uH(pOpMalUU B JOCTYIHBIX (hopMax.

Jnist 0Oydarommxcsi ¢ HapylIeHHeM OIOPHO-IBUTATEILHOTO ammapara KaOMHET TOJIKEH
OBITH 000PYIOBAH MEPEABUKHBIMU PETYIUPYEMBbIMU MAPTaMU C HCTOYHUKOM MUTAHUS.

BrimeykazanHoe ocHallleHHE YCTaHABIMBAETCSA B KaOWHETE MPU HATMYUU O0YyJarOIIUXCs
MO aJanTUPOBAHHOM 00pa30BaTeNbHON MPOrpaMMe C Y4ETOM HMEIOMIErocsl THMa HapylIeHUI
37I0POBBS Y 00yUaI0IIerocs.

Opzanuzayusa npakmuku o00y4arOwWuxca UHEANUO08 U JUY C OZPAHUYEHHbIMU
603MONHCHOCMAMU 300P08bA

@dopma mnpoBeneHUs Y4eOHOW W TPOU3BOIACTBEHHOW NPAKTHKH YCTAaHABIUBAETCS C
Y4€TOM OCOOEHHOCTEH IMCUXO(PU3NYECKOTO pa3BUTHUS, HWHIUBUAYAIbHBIX BO3MOXKHOCTEH U
COCTOSTHUSI 3JI0pOBbsl OOYYAIOIIMXCS WHBAJIHAOB W JIMII C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMU
3/10pPOBBA.

[Ipu ompeneneHuu MeCT MPOXOKICHUS MPAKTUKU JUIsI JAHHOW KaTerOpuu 00YJarolInXxcs
HEOOXOJUMO YUYUTHIBaThb PEKOMEHJAllMW, JlaHHble 10 pe3yJbTaTaM MEIUKO-COLUaIbHON
OKCIIEPTU3BI, COJEpKalleiics B WHIUBUIAYalIbHOW MporpaMMe peadWINTallud WHBAIH]IA,
OTHOCUTEJIbHO PEKOMEHI0BaHHBIX YCIOBHM U BUJIOB TPY/a.

I[Ipy HEOOXOAMMOCTH AN TPOXOXKACHHUS TMPAKTUKH HMHBAIUIAMH  CO3JAIOTCS
crelnuajibHble pabodyre MecTa C Y4YeTOM HapylIeHHbIX (QYHKIUS UM OrpaHUYEHMH HX
JKUZHEJEATEILHOCTH B  COOTBETCTBUM C TpPEOOBAaHUSAMHU, YTBEPKACHHBIMH IPUKA30M
MunncrepctBa Tpyaa Poccum ot 19.11.2013 1. Ne 685H.

Hugopmayuonnoe u memoouuecxkoe obecneuenue 00y4arouiuxcs

JlocTynn K MHPOPMAIIMOHHBIM M OuOinorpaduyeckuM pecypcam, yka3aHHBIM B M. 3.2.
paboueii MporpaMMel, T0JDKEH OBITh MPEICTaBICH B (opMax, aqaNTHPOBAHHBIX K OTPAaHHUYEHUSIM
3JI0pOBbsl 00YUaIOIIUXCSI UHBAJUAOB U JIUI C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3710POBbSI:

Jnis au1 ¢ HapyIIeHUsIMH 3peHus (He MeHee OJTHOTO BU/IA):

- B IeyaTHOM (hopMe yBEJIMYEHHBIM HIPUPTOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;



- B (hopme aynnodaiina;

- B meyatHoi (hopme Ha si3bike bpaiins.

JIyist nnL ¢ HapyIIeHUsIMU CIIyXa:

- B Ie4aTHOH (hopme;

- B (hopMe 3JEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIEeHUSIMH OIIOPHO-JIBUTATENILHOTO arnapara (He MeHee OJTHOTO BUA):

- B Me4aTHOU (hopme;

- B (hopMe 3eKTPOHHOTO IOKYMEHTA;

- B (hopme ayanodaiina.

Jljig U1l ¢ HEpPBHO-TICUXUYECKUMH HapyIICHUSIMH (PacCTPONCTBO ayTHUECKOIO CHEKTpa,
HapyIlIeHNE ICUXUUYECKOr0 pa3BUTHsI) (HE MEHEE OJJTHOTO BUAA):

- UCMOJIb30BaHUE TEKCTa C WILTIOCTPALUSIMU;

- MYJIbTUMEIUHHBIE MAaTEPUAIBL.

Bo Bpems camocTOSITENbHOM MOATOTOBKM OOyd4aromiyecss HMHBAJIUABl W JIHMIA C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI JIOJDKHBI OBITH OOECIEYEHBI JOCTYIIOM K CETH
Nurtepuer.

Dopmvl u MemoOvl KORMPONA U OUEHKU Pe3YIbmamog 00yueHus

[Ipumensiemble Tpu peanuzanuu pabodeil mporpammbl ydueOHOUW aucuurinasl bJI.07
Xumust (GOpMBI M METOABI KOHTPOJIL NPOBOIATCS C YYETOM OTPAHHUYCHHS 3JI0POBbBS
oOyJaromuxcs.

[lenbto TEKyLIEro KOHTPOJS SIBISETCS CBOEBPEMEHHOE BBISBICHHE 3aTPyJHEHUN U
OTCTaBaHUs OOYyYalOUIerocss € OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3/I0pOBbS M BHECEHUE
KOPPEKTHUBOB B YUEOHYIO 1€ TEIBHOCTD.

dopMa NPOMEKYTOUHON aTTECTAlUM YCTAHABJIMBAETCS C YYE€TOM WHAMBUIYaJIbHBIX
NCUXO(U3UUECKUX OCOOEHHOCTEH O0O0ydaroluXcsi WHBAIMAOB U JIMI C OrPaHUYCHHBIMU
BO3MOXXHOCTSIMU 3JI0pOBbs (YCTHO, NMHUCHhMEHHO Ha Oymare, MUCHbMEHHO Ha KOMIIBIOTEPE, B
(dbopMe TeCTUPOBAHUS U T.I1.).

[Tpu npoBeeHNH TPOMEKYTOYHOM aTTecTaluy 00ydaromeMycst IPeJ0CTaBIsETCS BpeMs
Ha TOJTrOTOBKY K OTBETYy, yBEJIMYEHHOE He Oojiee 4eM B TpU pa3a YCTAHOBJIEHHOTO JUIS
MOJTOTOBKU K OTBETY 00YUaIOIIUMCS, HE UMEIOIUM OTPAaHUYCHHUH B COCTOSIHUU 3[JOPOBBSI.



7. JUCT BHECEHHBIX U3MEHEHHU

JlomosiHeHns1 M U3MeHeHHsI B padoueii mporpamMmme

3a / yueOHbIil 1o

B pa6ouyto nmporpammyb/1.07 Xumus

no cnenuanbHocTH 23.02.01 Opranuzaius MepeBo30oK U yIpaBJIeHHE Ha TpaHCTOpTe (IO BHUJIaM)
(Ha 6a3e OCHOBHOTO 001IeT0 00pa30BaHUs)

BHOCATCA CICAYOIHNE JOIMOJIHCHUA U U3MCHCHUA:

JlononHeHus U U3MEHEHUs BHec(J1a) N.B.Oranecsn
(Tonuch) N.0. ®amunus

PabGouass mporpamma mnepecMOTpeHa W OJOOpEeHa Ha 3acelaHuH MPEIMETHOHN (IIMKIIOBOM)
KOMHUCCHH TYMaHUTAPHBIX M €CTECTBEHHOHAYYHBIX JUCIMILIIUH

« » 20 I.

IIpencenarens npeaMeTHON

(LIMKIIOBOIT) KOMUCCUU A.M.Kupxunosa
(monuce) N.0. damunus




