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1 MACHOPT PABOYEI IPOrPAMMBI YUEBHOM JUCHUITIMHBI
OV 12. XUMUSI

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl
PaGowas mporpamMma y4eOHOW JMCUUIUIMHBI SBISETCS YAaCThIO TPOTPAMMBI  CPEIHETO

(momHoro) obmmero obpazoBanus 1o crenuaibHocTu CIIO 09.02.07 MubOpmManmoHHbIE CHCTEMBI B
MIPOrpPaMMHUPOBAHHH.

[lpu peanusanuu pabodell MpOrpaMMbl MOTYT HCIIOJIB30BaThCS Pa3InYHbICe 00pa30BaTEIbHBIC
TEXHOJIOTUH, B TOM YHCJIC TUCTAHIIMOHHBIC 00pa30BaTeNbHBIC TEXHOJIOTHH, JIEKTPOHHOE O0yUeHHE.

Pabouast nmporpamMMa y4eOHOM JUCIUIUIMHBI MOXET OBITh MCIIOJIb30BaHA B MPO(ECCHOHATBHOM
MOJITOTOBKE, TIEPETIOATOTOBKE U MOBBIICHUH KBATH()HUKAIINH pad04rX 1O IPOhECcCHsiM:

1.2 Mecto y4eoHoii nucuunjuabl B ctpykrype OINIOII-IIIICC3:

OO1eoOpa3oBarenbHast UCLMILIHHA «XUMUSD) U3ydaeTcs Ha 0a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
[UKJIE Y4eOHOTO TIaHa OCHOBHOM MpodeccroHabHOM 00pa30BaTenbHON MPOrpaMMbl YKPYITHEHHBIX TPYIII
crierabHOCTel / ipodeccuii: 09.00.00

TpynoeMKOCTh TUCIMIUTHHBI «XUMHsD) Ha 0230BOM YPOBHE COCTaBJIsAeT 72 yaca, U3 KOTOpbIx 64 yaca —
0a30BbIii MOAY/H (6 pa3menioB) M 8 4acoB — MPHUKIAIHON MOAy/b (1 pa3zmern), BKIFOYAIOMUN MPaKTHKO-
OpPUEHTUPOBAHHOE COJIEPKaHNEe KOHKPETHON MPOPEeCCHr U CIIeUaIbHOCTH.
[puknagHoii MOAynAb BKIIOYACT ONMH pasnmen. Pasmen 7 «Xumus B ObITY M MPOM3BOACTBEHHOMN
NesTeNIbHOCTH 4YeNioBeKkay peanusyercsa mis creuuanbHocTd 09.02.07 MHopmanroHHBIE CHCTEMBI B
MIPOrpaMMHUPOBAHUHN Ha MaTepUalie, CBSI3aHHOTO C KOJIOTHUECKON 0€30MacCHOCThIO U OLIEHKOM MOCIIEACTBHIMA
ObITOBOM M TPOM3BOJICTBEHHOW NEATENBHOCTH, O OTpacisiM Oymyiied mpoeCCHOHATBHON JIeSTebHOCTH
00 YYarOIINXCSL.

1.3 Iliianupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI THCIMIIIMHBI:
1.3.1 Ilenp yueOHON AUCIUTITUHBIL

DOpMUPOBAHME y CTYICHTOB MPEACTABICHUS O XWMHYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOMH
KapTHHBI MHpa KaK OCHOBBI TPUHSITUS PEIICHWH B >KU3HEHHBIX M MPOW3BOICTBEHHBIX CHUTYAIHAX,
OTBETCTBEHHOTI'0 TIOBEJECHHS B IPUPOAHOM Cperie.

3agaun MCIMILIMHBI:

1) chopmupoBaTh MOHMMAaHNE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMHUUECKUX TPOIIECCOB M SBICHHI
B OKpYXXalolllEH cpene, 1EJOCTHOM HAydyHOM KapTUHBI MHpa, B3aUMOCBSI3U U B3aWMO3aBUCHUMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUS COCTABIATH ()OPMYIIbI HEOPrAHMYECKUX M OPraHMYECKUX BEIIECTB, YPAaBHCHHS
XUMMYECKHX PEAKLHI, OOBSCHSATH UX CMBICII, IHTEPIPETUPOBATh PE3YIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmMHupoBaTh  HABBIKM TPOBEACHHS TMPOCTEHINNX XUMHYECKUX 3KCICPHUMEHTATBHBIX
UCCIIEIOBAaHUN C COOJIOIEHHEM IpaBMJI O€30MacHOro OOpallleHusl ¢ BEUIECTBAMU M J1aOOPAaTOPHBIM
0o0opynoBaHueEM;

4) pa3BUTh YMEHHS HCIIOJIb30BaTh HH()OPMALMIO XMMHYECKOTO XapakTepa W3 pa3IUIHbIX
HWCTOYHUKOB;

5) cdopMupoBaTh yMEHHS MPOTHO3MPOBATH TOCICACTBUS CBOCH EATENBHOCTH W XUMHUYECKUX
MPUPOIHBIX, OBITOBBIX U MTPONU3BOACTBEHHBIX ITPOLIECCOB,;

6) chopmMHUpoOBaTh MOHUMAHKUE 3HAYUMOCTH JIOCTHIKCHHH XUMHYCCKOM HAYKH M TEXHOJIOTHH IS
Pa3BUTHS COLMAIIBHON U IPOM3BOJICTBEHHOI cep.



1.3.2 B pe3ynbrare ocBO€HUS y4eOHOW AUCHUIUIMHBI 00yYarOIIUIACs TOKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEILIECTBA 10 "TPUBUAIBHON" WIIM MEXIYHAPOIHON HOMEHKIATYPE;

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCIEHUS XMUMHUYECKUX 3JIEMEHTOB, THUIl XWMHYECKOU
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAaX HEOPTraHUYECKUX COEAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTENb, NPUHAIJICKHOCTh BEIIECTB K pa3JIMYHBIM KJIacCaM OPraHUYECKHUX
COCIMHECHH;

- XapaKTepU30BaTh: JIEMEHThl MAJIbIX MEPUOAOB IO UX IMOJIOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYCCKHE CBOWMCTBA META/UIOB, HEMETA/IOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHMX W OpPraHUYECKUX COEIMHEHMI; CTPOEHHME M XHMHYECKHE CBOMCTBA H3Y4YEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCHMOCTh CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHSI; MPUPOTY XUMUUYECKOU
CBSA3M (MOHHOM, KOBAJEHTHOW, METAJUIMUECKOH), 3aBHCHUMOCTb CKOPOCTH XMMMUYECKON peakuuu u
MOJIOKEHUS XMMHUYECKOI0 PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBIIOJIHATh XMUMHUYECKUH SKCIIEPUMEHT [0 PACHO3HABAHUIO BAXKHEHIIMX HEOPraHWYECKUX U
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALMK C UCIIOJIb30BaHUEM Pa3IMUHBIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
MCTOJIH30BaTh KOMITBIOTEPHBIC TEXHOJIOTHHU /Il 00pabOTKH M Iepenayd XUMHUIEeCKOH nHpOopMaluu U ee
MIPEJICTAaBJICHUS B PA3IMYHBIX (POpMax; CIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MMPAKTUYECKON
NESTEIbHOCTH W TOBCEJHEBHOM XHU3HU IS - OOBACHEHUS XUMHUYECKUX SIBJICHHM, IMPOUCXOASILUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNICHUS BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX
MIPEBPALICHUI B PAa3JIMYHBIX YCIOBUAX U OLIEHKH UX MOCJIEICTBUM;

- KOJIOTUUECKH I'PaMOTHOIO IOBEJICHUS B OKPYKAIOLLEH Cpee;

- OLEHKM BJIMSIHUS XMMHYECKOTO 3arpsA3HEHMsI OKpPYKaloleH cpellbl Ha OpraHu3M 4YelloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHOro OOpamieHUss C TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMHM, JIAOOPATOPHBIM
000pynOBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHON KOHIIEHTpPALMHU B OBITY U Ha IPOU3BOJICTBE;

- KPUTHYECKON OIEHKU JTOCTOBEPHOCTH XUMHUYECKOW HH(OpMAIMH, MOCTYIMAOMEH U3 pa3HbIX
HCTOYHUKOB;

- [IOHMMaTh  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSIMHM  mpodeccuu
npodeccuoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO JaHHON y4eOHOH THCHUIUIMHE.

3HATh:

- Ba)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJsIpHas MacChl, MOH, aJUIOTPONHS, M30TONbI, XUMHUUYECKas CBS3b,
ANEKTPOOTPHUIATEILHOCTD, BaJIECHTHOCTh, CTEIIEHb OKUCIICHHS, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00BbeM,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, DJIEKTPOIUT U HEIIEKTPOJIUT,
JNEKTPOJIUTUYECKAs AUCCOLMALMSA, OKHUCIUTEIb W BOCCTAHOBUTENb, OKHCICHHE U BOCCTAHOBIICHHUE,
TerIoBoH >(PQEKT peakuuu, CKOPOCTb XMUMHUYECKOHW peakluH, KaTalu3, XHMHYECKOe paBHOBECHE,
YTJIEPOAHbIN CKeneT, G yHKIMOHAIbHAS TPYIIa, U30MEpHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHHUS MACChl BEILIECTB, TOCTOSHCTBA COCTAaBa, IIEPUOJAUYECKUN
3aKOH;

- OCHOBHBIE TEOPHUM XMMHH: XUMHUYECKOW CBSA3H, JIEKTPOJIUTHUECKON JUCCOLUALUHU, CTPOCHHUS
OPraHNYeCKUX COCTMHECHUM;

- BOKHEWIIME BEUIECTBA U MaTepUaJIbl: OCHOBHBIE METAJIJIbI U CIUIABBI, CEpHAasi, COJIsSIHAsA, a30THas
U YKCYCHAasl KUCJIOTBI; IIeJI0YM, aMMHUaK, MUHEpaJIbHbIE yIOOpEeHHs, METaH, 3TUJIEH, alleTujIeH, OeH30,
3TAHOJI, )KUPBI, MbLIIA, TIII0OK034a, caxapo3a, Kpaxmal, KJIeT4yaTKa, O€JIKH, UCKYCCTBEHHbIE U CHHTETUUECKUE
BOJIOKHA, Kay4yKH, INIACTMACCHI.



1.3.3 [Inanupyemble pe3yabTaThl OCBOSHUS Y4€OHOTO MpeaMeTa:

Oco6oe 3HaueHNne yUeOHBIN TpeaAMET uMeeT npu (hopmupoBanuu U pa3Butuu OK.

Oo0mue IlnannpyemMble pe3yibTaThbl 00y4eHHUs
KOMIIETEHIIMH O6ume’ I[l/lcu1/111.11mmpm>1e2
OK 01. B yacT Tpy10BOI0 BOCIIMTAHMSA: - BJIAJETh CUCTEMOU
Bri6upath criocoOsr - TOTOBHOCTh K TpYAY, OCO3HAHUE | XUMUYECKHX 3HAHWH, KOTOpas
perieHus 3anaqy IIEHHOCTH MacTepCTBa, TPYAOIIO0HUE; BKJIFOYAET: OCHOBOIIOJIArarolIe

npodeccnoHanbHOM
NesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3jIM4HbIM
KOHTEKCTam

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYSCKOU n COLTMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATD, IJIAHUPOBATH n
CaMOCTOSTEIILHO BBINOJIHSATh TaKyIO
JIEATEIIbHOCTD;

- UHTEpEC K  Pa3NUYHBIM  cdepam
npodeccnoHaTbHOMI

JIEATEIILHOCTH,

OBiaieHne YHHBEPCAJIbHBIMH Y4eOHBIMU
MO3HABATEJIbLHBIMH 1€CTBUSIMM:

a) 0a3oBbIe JIOTMYECKHe AeiiCTBUS:

- CaMOCTOSITENTbHO  (POPMYIHPOBATH u
aKTyaJIM3UpOBaTh MpoOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaABJIMBATh CYIIECTBEHHBIA MPHU3HAK WU
OCHOBaHHMSA JJIsI CpaBHEHUs, KIacCU(UKAIUU U
000011IcHNS;

- ONpEeNeNnsTh LENH eITeIbHOCTH, — 3aJaBaTh
MapaMeTpbl U KPUTEPUU UX JOCTIKEHHUST,

- BBIBJISTH 3aKOHOMEPHOCTH U MTPOTHBOPEUHSI
B pacCMaTPHUBAEMBIX SIBJICHUSIX;

- BHOCUTh  KOPPEKTHBBI B  JIESTEIHHOCTb,
OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB IIEJISM,
OLIEHMBATh PUCKU MOCIIEACTBUI JAESITEIbHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHHE MpU
pelIeHNH )KU3HEHHBIX MPO0JIeM

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

- BJIAJIETD HaBLIKaMH yueOHO-
HCCIIEIOBATENILCKON u MIPOEKTHOM
JCATCIIBHOCTU, HaBbBIKaAMH p33p€IH€HI/I$I
poosem;

- BBIABJIATH IPUUMHHO-CJIEICTBEHHBIE CBA3H U
aKTyaJIM3UpOBaTh 337a4y, BbIIBUIaTh TUIIOTE3Y
€€ pelleHWs, HaXOIWTb apryMEHThl It
JIOKa3aTebCTBA CBOMX YTBEPKIICHUH, 3a1aBaTh
rapamMeTpsl U KPUTEPUH PELICHHUS;

- AHWIN3MPOBATh  IIOJNYYEHHBIE B  XOJE
pELIEHUs 3aaud  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATh U3MEHEHUE B

HOBBIX YCJIOBUSX;

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

aToM, DJIEKTpOHHas 000JI0YKa
aroma, S-, pP-, d-3JI€KTpOHHBIC
opouTanm aTOMOB, WIOH,
MOJIEKYJIa, BaJICHTHOCTD,

AIIEKTPOOTPHULIATEIHHOCTB,
CTEMeHb OKHUCIICHUS, XUMUYECKast
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJISIpHBIA  00bEM,  YIIICpOAHBIHA
CKeJIeT, (PYHKIMOHAIbHAS PYIIIa,
pagMKai, W30Mepusi, H30MEpHl,
TOMOJIOTUYECKHN Psijl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BeulecTBa  (YIJIEBOJBL,  KHUPBI,
OelKM), MOHOMEp, IOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAIMYEeCKas
pelieTka, TUIBl  XUMHYECKUX
peakuuit (OKUCTUTENbHO-
BOCCTaHOBUTEIIbHBIE, JK30- U
SHJIOTEPMHUYECKHE, peakuuu
MOHHOTO  OOMEHa),  pacTBOp,
ANIEKTPOJUTHL,  HEITEKTPOIUTEHI,
AIEKTPOIUTHYECKAS
JIICCOLIUAIIHS,
BOCCTAHOBHTEIT,
XUMHYECKOM
XUMHAYIECKOE
TEOpUH U
XUMHIYIECKOTO
OpPraHMYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JICCOLMALN, TEPUOTUYECKUI
3akoH J[.M. Menzaeneena, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XHFIMUH,
(aKkToJIOrMUeCKue  CBEJICHUS O

OKHCIUTEb,
CKOpOCTb
peaxIimy,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHUS
BemectB  A.M.
Teopus

VKa3bIBalOTCs JINYHOCTHBIE W MeTtanpeamerHbie pesynbrathl u3 @PT'OC COO (B mocnenHeit pexakumu ot 12.08.2022) B
oTryarojbpHoN Gopme, hopMupyemble 00111e00pa30BaTENbHOMN JUCIUIITHHON
2 JucturummHapHble (peAMETHbIE) Pe3ysIbTaThl YKa3bIBAIOTCSI B COOTBETCTBHM C MX NOJIHBIM nepeuHeM Bo ®I'OC COO (B
nocnenei pepakiuu ot 12.08.2022)




- YMETbh MEPEHOCUTH 3HAHHS B TIO3HABATEIIBHYIO
u MIPAKTUYECKYIO o0macti
KHU3HENISSITEIIbHOCTH,

- yMeTh MHTETPUPOBATh 3HAHUS M3 Pa3HbIX
MPEIMETHBIX 00JIACTEH;

- BBIIBATATh ~ HOBBIC  WJIEH,  Mpeijlararh
OPUTHHAITBHBIC ITOIXO/IbI ¥ PECILICHHS;

- CIIOCOOHOCTD UX  WCIONB30BaHUS B
TMO3HABATEIILHON 1 COIMATBHON MPAKTUKE

CBOMCTBaxX, COCTaBE, MOJy4YCHUH U
0e30macHOM UCIIOJIb30BaHUN
BO)KHEMINX HEOPraHUYECKUX U
OpPraHWYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AEATEIbHOCTU
YEJI0BEKA;

- YMETb BBIIBIATH XapaKTCPHbIC
IIPU3HAKH u B3aUMOCBS3b
W3Y4YECHHBIX TOHATHU, IPUMEHSITh
COOTBETCTBYIOILNE ITOHATHUS IIPU
OIMCAHHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBpAILCHUl;
BBIBJISITH B3aUMOCBSI3b
XUMHUYECKHUX 3HAaHUH c
MNOHATUAMHM M TIPEJICTABICHUSIMU
JpYrMX  €CTECTBEHHOHAY4YHBIX
IIPEIMETOB;

- YMETh
HAauMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr3a TEOPETUYECKOU U
MIPUKJIATHOM XUMHUHA U
TPUBUAJILHBIC Ha3BaHUs
BOXKHEUIIMX BEUIECTB (ITUIIEH,
alleTWIeH, TJHMLEepUH, (eHo,
dbopmanbaerus, YKCYCHas
KHCJIOTA, TJMLWH, yrapHbld Tra3,
YIJIEKHUCIIBII ras, aMMHaK,
ramieHas W3BECTb, HEralleHas
U3BECTb, IIMTBEBAI coJa U
JPYTUX), COCTaBJSATh (HOPMYIIBI
HEOPraHWYECKUX M OPraHN4eCKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJb30BaTh
XUMHNYCCKUX

MOATBEPKIATh XapaKTEepHbIE
XHMMHYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOINMU
AKCIEPUMEHTAMH M 3aMUCAMH
YpaBHEHUU XHUMHYISCKHX
peaKuuii;

- yYMETh YCTaHABIIMBAaTh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX i
OpraHUYECKUX BCIICCTB K
ONPEIEIICHHBIM KJaccaM u
rpymnmnam COEIIMHEHU,
XapaKTEpU30BaTh HX COCTaB M
BaKHEMIIIHE CBOIICTBA;
ONPENENATh BUIBI
XUMHUYECKUX CBsI3eH
(xoBasieHTHAs, HOHHA,
MeTaJuIndeckas, BOJOPOHAs),

THUIIbI KPUCTAJUIMYCCKUX PCHICTOK




BEILIECTB;
XUMHYECKHE
peaKIum;

- ¢c(OopMHUPOBATH MPEACTABICHHUS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, POJIM XMMHH B TTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHMK MBIIIJICHUS U
KYJIbTYphI JINYHOCTH, ee
(YHKIIMOHATIPHOH T'PaMOTHOCTH,
HEOOXOAMMON ANl pelIeHHs
MPAKTUICCKUX 3a7a4 i
JKOJIOTHYECKH  OOOCHOBAHHOIO
OTHONICHHUSI K CBOEMY 3/I0pPOBbIO
U IIPUPOJHOU CpEE;

- YMETh MPOBOAWTH PACUETHI TIO

KJaccu(uIMpoBaTh

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
(bU3IIECKUX BEJINYMH,
XapaKTep3YIOIMX ~ BEHIeCTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMasbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HaHUS L
MPUHATHUS pelieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIMSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBats
COBpPEMEHHBIE
cpexacTsa TIOWCKa,
aHaIn3a U
WHTEPIpETaIuN
uHpopMauu u
nH(pOpMaLOHHbIE
TEXHOJIOTUU JUis
BBIMIOJIHEHUST  3aja4
npodeccnoHanbHOM
JeSITeTbHOCTH.

B o0s1acTH HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOH MpPaKTHUKH,
OCHOBaHHOTI'O Ha Jyasore KyJasTyp,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM u
YUTATENbCKOW  KYJABTYphl ~ KaK  CpeJCcTBa
B3aUMOJICHCTBUSl MEXKAY JIIOAbMH U MO3HAHUS
MUDa;

- OCO3HAHHWE LIEHHOCTH HAay4YHOU JEATEeIbHOCTH,
TOTOBHOCTh ~ OCYHIECTBJISITH IPOEKTHYIO U
HCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaAJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH [1eliCTBUAMU:

B) pabora ¢ undopmaunueii:

- BJaJIeTh HABBIKAMHU TOJIy4eHUS MH(POpMAaLU
U3  HCTOYHUKOB pasHbIX  THUIIOB,
CaMOCTOSITETIBHO OCYLIECTBIIATh [TOUCK, aHAIN3,
CHCTEMATU3aLIUI0 u UHTEPIIPETALIO

- yMeTb  IUIAHUPOBATh U
BBINOJTHSTh XUMUYECKHH
AKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BELIECTB  IpHU

HarpeBaHWM, TOy4eHHEe STHUIICHA
W  H3y4YEHHE €ro  CBOIICTB,
KAQueCTBEHHBIC  pEakIMh  Ha
aNBJIETHIIBI, KPaxMall, YKCYCHYIO
KHUCJIOTY; JeHaTypauus OeIKOB
Npyd  HArPpEeBaHWH,  I[BETHBIC
peakiui  O€NKOB;  MPOBOAUTH
peakuy  HMOHHOTO  OOMEHa,
OTpeNeNsaTh  Cpelay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
W XJIOpUJI-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
DKCIIEPUMEHTANBHBIC 33a4i 10
TeMaM "Meramibr" 51
"Hemetamibl'") B COOTBETCTBUH C
MIpaBUIIAMH TEXHUKHU
0€3011acHOCTU IpU_ OOpallleHHH ¢




nH(bOopMaIun Pa3IMYHBIX
dhopm mpecTaBIeHNUs,

- CO37[aBaTh TEKCThI B Pa3MYHBIX (hopMarax c
y4eToM Ha3Ha4yeHHs WH(OpPMAIMU M IEJICBOU
ayIUTOpHH, BBIOMpAs ONTUMAIBHYIO (GopMy
NIPE/ICTABIICHUSI I BU3yaTH3aIlHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JISTHTUMHOCTD
uH(OpPMAIMK, €€ COOTBETCTBHE IPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJB30BaTh CPEICTBA MHPOPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH B pPEIICHUU
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3alMOHHBIX 3a/a4 C COOJI0IEHUEM

BHIOB u

TpeOoBaHMI 3PrOHOMUKH, TEXHUKHU
0€30IacHOCTH, TUTHUCHEI,
pecypcocoepekeHus, MPaBOBBIX u

THYECKUX HOPM, HOPM HH()OPMAITMOHHON
0e30I1acHOCTH;

- BJIaJCTb HAaBbIKaMU PACIIO3HABAHHWA W 3allIUTHI
uHpopMaK, UHHOPMAIMOHHON OE30MaCHOCTH
JIMYHOCTH

BEIIECTBAaMH W JJAOOPATOPHBIM

00Opy/IOBaHUEM;  TMPEICTABISATH
pe3yabTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3arucu
YpaBHEHUH  COOTBETCTBYIOIIUX
peakimii  u  (GOPMYIHPOBATH
BBIBOJILI HAa  OCHOBE  JTHX
pe3yJIbTaTOB,

- yMeTh AHAJIM3UPOBATH
XUMHYECKYIO uHpopMaImo,
MOJTy4aeMYFO u3 Pa3HBIX

HCTOYHUKOB (CPEJICTB MAacCOBOM
uHpopMaryu, ceth MHTepHEeT u
apyrue);

- BJaJE€Th OCHOBHBIMHU METOJIaMH
HAY4YHOTO TIO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBIICHUI
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHE);

- YMETh MPOBOJIUTH PACUETHI IO

XMMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii ¢  HUCIOJb30BAaHUEM
buznueckux BEJIMYMH,
XapaKTepU3YIOINX BEIIeCTBAa C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, oObema (HOpMaJIbHbBIC
yCIIOBUSI) Ta30oB, KOJUYECTBa
BEIIECTBA, UCIIOJIb30BATh

CHUCTCMHBIC XUMHNUYCCKHUEC 3HAHUA

JUIsl  TPUHATUS  pElIeHU B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.
S¢dexTuBHO
B3aUMOJICMICTBOBATh
u paboTtaTh
KOJIJICKTHBE
KOMaH/Ie.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaMOOITPEACIICHUTO,
- OBJIaZICHUC HaBBIKaMH yqe6H0-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIEHOMN
NESITENbHOCTH;

Ogaanenne YHHBepPCAJIbLHbIMHU
KOMMYHUKATHBHBIMM 1 CTBUSIMM:

0) coBMecTHas1 1eITeIbHOCTD:

- T[IOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM ¥ MHAMBUAYaJIbHON paOoThL;

- TPUHUMATb LIEJTM COBMECTHOM NIESITENTbHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 €€ JOCTHKEHHIO: COCTaBJIATh IUIAH
NENCTBUM, pacnpelensT poiad C  Y4ETOM
MHEHHH YYaCTHUKOB OOCYXKJaThb pe3yJbTaThl
COBMECTHOM pabOTBI;

- KOOp/IMHUPOBAaTh ¥ BBIIOJHATH paboTy B
YCIOBUSIX ~ PEAJbHOrO,  BUPTYaIbHOTO H
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYLIECTBIIATh IIO3UTUBHOE CTPATETMUYECKOE

- yMeThb  IUIAHMpOBaTb U
BBIIIOJIHSTh XUMHYECKUN
OKCIEPUMEHT (mpeBpareHus
OpPraHMYECKHX  BELIECTB  IIpU

HarpeBaHWH, TOTYYCHHUE JTHIICHA
U W3y4YeHHE €ro  CBOICTB,
Ka4eCTBCHHBIC  pEaKIMh  Ha
aNbICTUAbI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JIeHaTypaius OeJIKOB
Npyd  HArpeBaHWW,  IIBETHHIC
peaknui  O€JKOB;  TIPOBOIMTH
peakiuu  HWOHHOTO  OOMEHa,
OTpECNATh  CPEeIy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aMMOHHUSI; pemarb
SKCIIEPUMEHTAITBHBIC 3aJlaudl 110
TeMam "Metamsr" u




MOBEJICHUE B PA3NUUHBIX  CUTYalMsX,
MIPOSIBIISIT TBOPUECTBO M BOOOpaKEHHE, OBITH
MHULIMATUBHBIM

Osaagenne YHUBePCAILHbIMHU
peryJsiTUBHbIMH J1efiCTBUAIMU:

I) IPUHATHE ce0s1 U APYTUX JIIOei:

- IPUHAMATh MOTHUBBI U apryMEHTBl APYIHX
mrozieit pu aHam3e pe3yJIbTaToOB
JeATENbHOCTH;

- MPU3HAaBaTh CBOE IPaBO M TIPaBO JPYTUX
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CHOCOOHOCTH TOHMMAaTh MHpP C
TIO3UIIMH JPYTOTO YEIOBEKa;

"Hemeramibl'") B COOTBETCTBUU C
MIpaBUJIAMH TEXHUKHU
0€301acHOCTH TIpH OOpAIICHUH C
BELIECTBAMU U JIAOOPATOPHBIM

000pyZIOBaHUEM;  IPEACTABIIATH
pE3yIbTAThI XUMHYECKOTO
JKCIIEpUMEHTa B (OopMe 3alucH
YPaBHEHU  COOTBETCTBYIOIIMX
peakuuii U QOpMyIHpOBaTH
BBIBOJBI Ha  OCHOBE  JTHX
pE3yJIbTaTOB

OK 07.
ConelicTBOBaThH
COXpaHEHUIO
OKpY>KaroIen cpensbl,
pecypcocOepeKeHuIo,
NPUMEHSTh  3HAHHS
00 U3MCHCHUH
KJIMMaTa, TPUHLHUIIBI
OepexKIMBOTO
MIPOU3BO/ICTBA,

3 PEeKTHBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsX.

B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS

- chOpMHPOBAHHOCTh AKOJIOTHYECKON
KYJIbTYpbl, INOHHUMAHUC BJIUAHHA COUHUAJIBHO-
SKOHOMHUYECKMX IIPOLECCOB HA  COCTOSIHHUE
MPUPOJTHOM M COLUMAILHOM CpEJibl, OCO3HAHUE
rII00aTbHOTO  XapakTepa  JKOJIOTHYECKHX
pooem;

- IUIAHUPOBAHME U OCYIIECTBIICHUE ICUCTBUI B
OKpY)KaloIlle cpe/ie Ha OCHOBE 3HAHMS LIEJIeH
YCTOWYMBOTO pa3BUTHS YEJI0BEYECTBA;
AKTMBHOE HENpPUSITUE JIEWCTBUM, MPUHOCSIIMX
Bpe OKpYXKarollei cpene;
- YMEHHE MPOrHO3UPOBAThH
HeOJIaronpusTHBIE 9KOJIOTMYECKHE
MOCJICACTBUS MIpEeATPUHUMAEMBIX
JEUCTBUM, IPEIOTBpAIATh UX;

- pacimpeHue OIbITa JIeSITEIIbHOCTH
AKOJIOTUYECKOW HAIIPABJICHHOCTH;

- OBJIQ/ICHUE HaBBIKAMU y4eOHO-
HCCIIEA0BATENILCKOM, TTPOEKTHOM U COIMATBLHOM
JIESTEIIbHOCTH;

- copMHupoBaTH MpEACTaBICHUS:
0 XUMHYECKOH COCTaBJIAIOIICH
€CTECCTBEHHOHAYYHOM KapTUHBI
MHpa, poJii XUMHUHU B IMO3HAHUU

SBJICHUI [IpUPOABL, B
(GOpMUPOBAHUM MBIIUICHUS U
KYJIbTYpbI JINYHOCTH, ee

(YHKLIMOHAIBHOM I'PaMOTHOCTH,

HEOOXOMMMOW  JUIS  pEIICHUs
MIPAKTHYECKUX 3a1a4un
SKOJIOTUYECKH  OOOCHOBAHHOT'O

OTHOILIEHHUSA K CBOEMY 37I0POBBIO
U IPUPOJHOU Cpeie;

- yMeThb CcOONoJaTh IpaBHia
HKOJIOTUYECKU 11eTIECO00Pa3HOro
MOBEJICHUSI B OBITY U TPYIOBOU
JeITeIbHOCTH B HENsX
COXpaHEHHs CBOETO 3/I0POBbSI U
OKPY’KAIOILEH ITPUPOTHON CPENIBI,

YUUTHIBATh OIaCHOCTb
BO3/CHCTBUS Ha JKUBBIC
OpraHru3MbI OIPCACIICHHBIX
BEIIECTB, IIOHHUMasd CMBICJI
ToKa3aresst MpEIEeIIbHON

HOHYCTHMOfI KOHIOCHTPALUN

B pE3YyIbTAaTC OCBOCHUA NPOTpPAMMEBI y‘le6HOl"O MpeaMeTa pealIn3yeTCd NNporpaMmma BOCIIMTAHUA,

HampaBJieHHas Ha (OPMUPOBAHUE CAEAYIOLIUX JUUHOCTHBIX pe3ynbraToB (JIP):

JIP 2 IlposBasioninii akTUBHYIO TPaKIaHCKYIO IO3ULINIO, NEMOHCTPUPYIOIIUN PUBEPKEHHOCTD
MIPUHIUIIAM YECTHOCTH, NOPAJOYHOCTH, OTKPBITOCTH, SKOHOMHYECKM AaKTHUBHBIA M YYacTBYIOUIUH B
CTY/IEHYECKOM U TEPPUTOPHAILHOM CAMOYIpPABICHMM, B TOM YHCJIE Ha YCJIOBUAX JOOPOBOJIBUECTBA,
MIPOJYKTUBHO B3aMMOJICHCTBYIONIUI M Y4aCTBYIOLIUI B 1€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aIuil.

JIP 4 IIposiBnsironuii 1 AEMOHCTPUPYIOIIMN YBaXXE€HHUE K JIFOASAM TPyJa, OCO3HAIOIIUN IIEHHOCTD

CcOOCTBEHHOT'O

Tpyaa.

Crpemsiuiics K  (OPMHPOBAHHIO B

PO ECCHOHATBHOIO KOHCTPYKTUBHOIO «IIU(POBOTO CIIEa.

CETEBON

cpeac  JIMYHOCTHO U

JIP 16 IlpuoGpereHne 0O0y4YaIOMIUMHUCS COIMATBHO 3HAYUMBIX 3HAHUW O TpaBUIAX BEIACHUS
HKOJIOTHYECKOTO 00pa3a >KU3HH O HOpMaxX M TPAAUIUAX TPYJOBOU JEATEIHHOCTH YelIOBEeKa O HOpMax U
TPAIUIUSAX TIOBEICHHS YeJIOBEKa B MHOTOHAIIMOHAILHOM, MHOTOKYJIBTYPHOM OOIIECTBE.




JIP 23 TTonyuenne 0Oy9daronmMucsi BO3MOXKHOCTH CAMOPACKPBITHS I CAMOPEATH3aIns THIYHOCTH.

JIP 30 OcymiecTBasOmMi MOUCK W  HCIOJIb30BaHWE HWH(OpManuu, HEOOXOIUMON st
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3IUYHBIX 3a]1a4, TPO(HECCHOHATLHOTO W IMYHOCTHOTO Pa3BUTHSI.



2 CTPYKTYPA U COJAEP)KAHUE YYESFHOU JUCITATLTAHBI

2.1 O0beM y4eOHOM TMCHUIIMHBI U BU/bI Y4eOHOH padoThI

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrPpaMMbI Y4eOHOM TUCIUTIIIHHbI 108
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIJIE:
JIEKITNH, YPOKH 34
caMoOCTOsATeNIbHAs padoTa 36
MPAKTHYECKHUE 3aHATUS 28
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccnoHaATbHO-OPHUEHTHPOBAHHOE COJIEP:KAHNE
B T.4..
TEOpEeTUYEeCKoe O0yueHHUe 34
MIPAKTUICCKHC 3aHITHSI 8
nabopaTopHbIC 3aHATHUS 10
KOHTPOJIbHbIE Pa00ThI 2
B coomeemcmeuu ¢ yyeOnviM nianom no umoeam | cemecmpa ammecmayus
npoeoOUMCsL 8 (hopme KOHMPOILHOU padomul.
[Ipome:xyTouHas arrectauus (B popme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTnuyeckuii IVIaH U coAepKaHue y4eOHOM TUCHUTIIINHBI

1

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuaia, NpaKTU4YeCKHe 1 Ja0opaTopHble 3aHATHS,
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst

O0nLeMm
4acoB

dopmupyemble
KOMIIeTeHIM U
(OK) n
JIMYHOCTHBIE
pe3yabTatsl (JIP)

Pa3znen 1. Teopernyeckue 0CHOBbI XUMHUU

8/4

Tema 1.1 CtpoeHue aToMoB.
Ilepuonuueckuil 3aKOH U
MEepUOINYECKas CUCTEMA
XHUMHUYECKHX 31eMeHTOB [I. 1.
MenaeneeBa

1.1.1 OcHoBHBbIE OHATHS U 3aKOHBI HEOpPraHu4eckou u obuien xumuu. [leproguueckast
cucreMa xumuueckux uemMeHToB J[.J1. MenneneeBa. CTpoeHue aroma

OK 01 OK 02
JIP 16,23,30

Coaep:xanue yueOHOro MaTepuaJia

CoBpeMeHHass Mozielb CTpoeHHsl aroMa. CHUMBOJIMYECKMN SI3bIK XMUMHMH. XUMHWYECKUH DJIEMEHT.
OnektpoHHas KoHurypaius aroma. Kiaccudukaims XuMHYECKHX 3JeMeHTOB (S-, p-, d-
3JIeMeHThl). BaneHTHble 271eKTpoHbl. BaneHTHOCTb. DNIeKTpOHHAs MPUpOJa XUMUYECKOH CBSI3H.
DNEeKTpOOTPULIATEILHOCTh. BUbl XMMUUECKON CBsI3M (KOBAJEHTHAsl, MOHHAs, METAUTMYECKas,
BOJIOPOJIHAsT) U CIIOCOOBI €€ 00pa30BaHMs.

Ileprommueckas cucrema xumuueckux s1eMmeHToB M. MenneneeBa. DOU3NMYECKHA CMBICI
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUHM C IOJIOKEHHEM
XUMHYECKOro aieMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHUYECKOE U HAYyYHOE 3HAYECHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CaMmocrosiTeibHasi padota o0yuarommxes Nel

KoHncnekr, mnoaroroBka cooOmeHuid Ha Tembl 1O BbIOOpy: HaHoTexHomorus Kak
IIPUOPUTETHOE HAIPABIIEHUE PA3BUTUs HAayKu M Npou3BoacTBa B Poccuiickon denepanuu;
PamnoaktuBHOCTh. lCnonb30BaHME paJMOAKTHBHBIX M30TOIOB B TEXHHYECKHX ILEJSX.
PeHTreHOBCKOE H3JIydeHHE M €r0 MCIOJIb30BAHME B TEXHHKE M MeauluHe. Pemenue
TEOPETHYECKUX W HKCIIEPUMEHTAIBHBIX 3a/ad IO BOINPOCAM: OCHOBHBIE TOHSTHS XHMMHH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3agauM Ha HAXOXJIEHUE OTHOCUTEIIBHOU
MOJIEKYJIIPHOM MaccChl, ONPENCICHUE MACCOBOM JOJIM XUMHUYECKHX DIIEMEHTOB B CIOKHOM
BEIIECTBE.

1.1. 2 MNpakrnyeckoe 3ansaTHe Nel PemeHne NpaKkTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
3a7a4 1o Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI W PACUYETHl IO YPaBHEHUSIM

OK 01 OK 02
JIP 2,4,16,23,30




1 2 3 4

XUMUYECKUX peakiuin”
IpopuabHbie U NMPOPecCHOHANBHO 3HAYUMbIE JIEMEHTbI COAEpPKAHMSA: XHUMHYECCKHE
SBIICHUSI B OCHOBE TEXHOJOTMYECKMX oOmepanuii WHPOPMAIMOHHBIX CHCTEM B
nporpaMMHupoBaHud (HAIUIaBKa IPU PEMOHTHBIX paboTaX, HAHECEHHE JIAKOKPACOYHBIX
HOKPBITHH).
CamocTrosiTe/ibHasi padoTa odyuarommxcsi Ne2
[TonGop, aHanu3 u npeodpa3oBanue yueOHOro mMatepuana: yueOnuk 11 xmace. §2, ynp. 1-5, 1
MOJATOTOBKA COOOIIEHNI Ha TeMbl MO BBIOOpY: McTopus pa3BUTHS XMMUYECKOW HAyKH B
Poccuun; Benukue xumuku Poccun; XKuznb u nestenpHocts .M. Menaeneena.
1.1.3 IlpakTuuyeckoe 3anaTHe Ne2 PelieHrne NpakKTUKO-OPUEHTHPOBAHHBIX PACUCTHBIX
3agay no teme: Ilepuonmnueckas cucrtema xumMuueckux 3nemeHToB [[.M. MeHnneneena.
Crpoenue atoma
IIpodguiabHbie U npodeccHOHATBHO 3HAYUMMBbIe JJ1eMeHThbl cojep:kaHusi. OCHOBHbIE 5 OK 01 OK 02
XUMHUYECKHE 3aKOHBI, TECOPUU M YUEHUS CIOCOOCTBYIOT OoJjiee MOJTHOMY U OCO3HAHHOMY JIP 2,4,16,23,30
NOHUMAHHUIO XMMUYECKHUX IPOLECCOB s (POPMUPOBAaHUS HAyYHOTO MHPOBO33PEHHS; Kak
OCHOBBI JUIsl KOJIMYECTBEHHBIX pPACUETOB M pEUIEHUWs MHOTME pacyeTHbIE 3aJauu
PAKTUYECKOT0 U TEXHOJOTUYECKOr0 3HAYEHUSI.
CaMmocrosiTeibHasi padoTa o0yuarommxes Ne3
[Ton6op, ananu3 u npeodpazoBanue yuyebHoro marepuana: yueoHuk 11 xm. §1-2 ymp. 8,9 ,
MOJATOTOBKA COOOIIEHWH Ha TeMbl 1O BbeIOOpY: PaamoaktuBHOCTh. Vcmonb3zoBaHue 1
PaAMOAKTUBHBIX HM30TONOB B TEXHUYECKUX IeNsAX. PEHTreHOBCKOe H3IyueHUE U €ro
HCIIOJIb30BAHNE B TEXHUKE U MEJIULIUHE.
1.1.4 Tlpaktuueckoe 3ansthe Ne3 PemeHue sKcnepuMEHTANBHBIX 3a4ad Mo TeMme: Tumbl
XUMUYECKHUX CBsI3ed. THUIBI KPUCTAIIIMYECKUX PELIETOK OK 01 OK 02
IIpopuiabHbie 1 NMPOPEecCHOHATBHO 3HAYMMBbIE JJIEMEHThI colep:kaHusl. KoMmruiekcHbie 2 TP 2.4.16.23.30
COeMHEHUS, O00pa3oOBaHHBIC JOHOPHO-AKIENTOPHOW CBS3bIO, IS TPEIOTBPAIICHHS >m T
00pa3oBaHMsT HAKUIIH
CamocrosiTeibHas padora o0y4yarommxcs: Ne4
[Ton6op, ananu3 u npeodbpazoBaHue yueOHOro MaTepuana. Yueobuuk. §3, ymp. 7-9, §4, ymp. 1
6,8, §5. ymp. 7,8 §6. ynp.3

Paszpen 2. Xumuveckue peakuuu 10/5

Tema 2.1 Tumel XUMHYECKHX

2.1.1 Knaccuduxarus u TUIIBI XUMHYECKHUX PEaAKIU HEOPTAaHUUECKUX COSTMHEHUN

OK 01 OK 02




4

peakuuii

JIP 4,16,23,30

Conep:xanue yueOHOTro MaTepuaJia

Knaccudukanust 1 TUIBI XUMHUYECKUX PEAKIMK C y4acTHEM HEOPraHWYECKUX BEIICCTB.
CocraBiieHHe ypaBHEHUU PEaKIUil COSAMHCHHMSI, PA3IOKCHHS, 3aMeIlleHus, oOMeHa, B T.U.
peaKkuuii rOpeHus, OKUCIEHUA-BOCCTAaHOBJICHHUS.

VpaBHeHUsI  OKHCIIeHHUsS-BOoccTaHOBIeHUs.  Crenenb  okucieHus.  OKUCIUTENs U
BoccTaHOBUTENh. COCTaBIIEHME U  YpPaBHUBAHHE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii METOJI0OM 3JIEKTPOHHOro Oananca. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU B
MIPUPOAE, MPOU3BOJICTBEHHBIX MPOLIECCAX U )KU3HEACSITEIbHOCTH OPraHU3MOB.

CamocrosiTeibHas padora odyuarommxcs: Neb
Ananu3 u npeoOpazoBanue yueOHoi nndpopmanuu; YueOnuk. §17, Yop. 1-5.

2.1.2 TIlpakTuyeckoe 3aHsATHe Ned PemieHue SKCHEPUMEHTANBHBIX 3a1ad 0 TEMeE:
"OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH"

IIpoduiabHbie U npodeccHOHATBHO 3HAYMMbIC 3JIEMEHTHI COJep:KaHMs. 3HAueHUe
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKUUMil B HPHUPOAE OxkucaurenbHo  —
BOCCTAHOBUTENIbHBIE IPOLIECCHl KaK OCHOBA IPOIIECCOB KOPPO3UM METAJUIOB, pPabOThI
XUMHYECKHX UCTOYHUKOB TOKA U aKKyMYJISITOPOB, CTOPAaHUs TOILJIMBA

OK 01 OK 02
JIP 4,16,23,30

CamocTosiTeibHasi padoTa o0yuarommxcst Ne6
ITon6op, ananu3 u npeodbpazoBanue yueOHol nHpopmarun YueOnuk §19 ynp. 3,4,7

Tema 2.2 DuekTpoJuTHYECKast
AUCCOHALMS U HOHHBIH 00MeH

2.2.1 PacTBOpeHME Kak (PU3UKO-XUMHUYECKUH MpoLecc.

OK 01 OK 04
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

Teopus a51eKTpoIuTHUYECKON auccounanuu. MoHbl. DeKTpoInThl, HEANEKTPOIUThI. Peakiyu
noHHOTro oOMeHa. CocTaBiieHUE peaklii HOHHOTO 0OMEHA MyTeM COCTaBJICHMS UX MOJHBIX U
COKpAIIEHHBIX HOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE peakuu. 3aaHNs Ha COCTaBJICHHUE
VMOHHBIX pPEaKIHil.

[TpakTHyeckoe UCTONb30BaHUE PEAKIINI HOHHOTO OOMEHa U TUIPOIN3a B TEXHOJIOTUYECKUX
npoueccax. [IoHsITHS: rabBaHOCTET NS, F'AJIbBAHOIIACTUKA

CamocrosiTeibHas padora o0y4yarommxcs Ne7

AHanu3 u npeobpazoBanue yueOHoW mHpopmanuu; Yuebnuk. §17, Ynp. 1-5. Ilogroroska
coobmieHnit Ha Temy 1o BbIOopy: [IpakTHueckoe TpPUMEHEHHE  3JIEKTPOJIH3a:
pajuHUpOBaHNE, IaJIbBAHOIUIACTHKA, FAJIbBAHOCTETUSI.
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2.2.2 Jlabopatopuoe 3amsrue (paGora) Nel "HcciemoBaHue CBOWCTB 3JIEKTPOIUTOB.
Onpenenennie pH cpenbl pacTBopoB. Teopus 31E€KTPOJUTHUECKON Jucconuranun’”
Ipoduabubie 1 NpodecCHOHATBHO 3HAYMMbIE 3JIEMEHTbI COAEPKAHUA. AKKYMYIISITOPBI:

IMPUHIMUIT KX pa6OTI>I, HUX IIPUMCHCHHUC.

OK 01 OK 04
JIP 4,16,23,30

CamocTosiTeibHasi padoTa o0yuarommxes Ne8
AHanu3 u npeodpazopaHue yueOHoi nHpopmanuu;, Yueonuk. §17. Ymp. 6-10

2.2.3 JladopaTtopHoe 3ansiTie (padora) Ne2 "Peakuun nonnoro oomena. ['maponus coneid”
I[poduibHbie U MpodeccCHOHATBHO 3HAYHMMBbIE JJIEMEHTHI colep:kaHus. [IpumeHeHMEe
PeaKLMKH HOHHOTO OOMEHA JUISl YMSIYCHHs BOABI (CHIKCHHE KOHIEHTpauuu uoHo Ca’’ u
Mg2+) B CHCTEMAaX OXJIAXACHUS. | MIposn3 Ha NpeaupusaTHUIX

OK 01 OK 04
JIP 4,16,23,30

CamocrosiTesibHast padora o0y4yaromuxcs Ne9
Ananu3 u npeoOpa3oBanue yaeOHoi nHpopmanmy; Yueonuk. §18. Ynp. 17. §19.Ymp. 3,7

Paznen 3. CTpoenne BenecTBa U CBOICTBA HEOPTaHNYECKNX BelleCTB

14/7

Tema 3.1 Knaccugukarmus,

HOMCHKIJIaTypa n
HCOPTraHNYCCKUX BCIICCTB

CTPOCHHUC

3.1.1 OcHOBHBIE KJIaCChI CJIOXKHBIX HEOPTAHMUECKUX COCTUHEHUH.

OK 01 OK 02
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

[Tpenmer Heopranuyeckoil xumuu. Knaccudukaius Heoprannueckux BemiecT. [IpocTeie u
cloxHbIe BemecTBa. (OCHOBHBIE KIIACCHI CIIOKHBIX BEIHIECTB (OKCHUIBI, THUIAPOKCHUIBI,
KHUCTIOTHI, COJIM). B3auMOCBSi3b HEOPraHWUYECKHUX BEIIECTB. ATperatHble COCTOSHHS
BemecTBa. Kpucramnnmdeckre U amop(HbIe BeleCTBA. THIBl KPUCTALTUYECKUX PEIIETOK
(aToMHasi, MOJIEKYyJsipHAasi, MOHHAs, METa/lInueckas). 3aBUCUMOCTh (PU3NUYECKHX CBOMNCTB
BEIIECTBA OT THIA KPHUCTAUIMYECKOW PEIICTKH. 3aBHCHMOCTh XUMHUYECKOW aKTHBHOCTH
BEIICCTB OT BHJA XUMHUYECKOW CBSI3M M THUMA KPUCTALTMYCCKOW pemeTkd. [IpuauHbI
MHOT000pa3usi BEIIEeCTB

CamocTosiTeibHasi padora odyuarommuxcs Nel0
Ananu3 u npeodpazoBanue yueOHoW nHpopmanuu; Yuebnuk §22 ymp. 5-8, §23 ymp. 5-7,

§24 ynp. 5-8

3.1.2 IlpakTuyeckoe 3anaTue NeS Perienue skcriepuMeHTaNbHBIX 33j7a4 1Mo Teme: YucTeie
BelIecTBa U cMecH. JlucnepcHble CUCTEMBI.

IIpodguiabHbie U NpodeccHoHAIBLHO 3HAYMMBIEC JJIEMEHTHI cofepxkaHus. CTEKIOMIACTUK
KaK OCHOBA JIJIsl U3TOTOBJICHUS JeTajei.

OK 01 OK 02
JIP 4,16,23,30

CamocrosiTeibHas padora o0y4yarommxces Nell
[Ton6op, ananu3 u mpeoOpa3zoBaHue yueOHOro Marepuana Yueonuk. §8, ymp. 3,13, §9. ymp.
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2,3,10, §10, ymp. 6. ITogroroBka cooduieHnii Ha TeMy 1o BbIOOpY: AMOp(HBIE BelIecTBa B
npupone, TexHuke, ObiTy; [lma3ma — yeTBepToe cOCTOsiHUE BellecTBa; 1'pydoaucnepcHble
CHCTEMBI, MX KJaccH(UKaluus M HCIOJIb30BaHHE B MPO(HECCHOHAIBLHOW JEATEIbHOCTH;
IIprMeHeHue CyCcreH3uil ¥ SMYJIbCUN B CTPOUTEIIbCTRE.

Tema 3.2 DOU3UKO-XUMHUYECKUE
CBOICTBa HEOPTraHUYECKUX BEIIECCTB

3.2.1 Meramnst. [Tonoxenne B [ICXD JI.1. MenneneeBa, ocooeHHOCTH cTpoeHwms. Kopposus
MeTayuIoB. MeTOIbI 3aIUThl KOHCTPYKIIUH MTOIBHYKHOTO COCTaBa

OK 01 OK 02
JIP 4,16,23,30

Copaepxxanue yueOHOIro MaTepuasa

Metamnsl. OOmue pusnueckue U XUMUYECKHE CBOMCTBA MeTauioB. CrocoObl MOTy4YeHHUS.
3HaueHUE METAVIOB M HEMETANIOB B MPUPOAE U KU3HEACSITEIbHOCTU YEJIOBEKa H
opranu3MoB. Koppo3usi MeTainoB: BHUIBI KOPPO3UH, CHOCOOBI 3alUThl METaNIOB OT
KOppO3Uu

CamocrosiTesibHast padoTa o0yuarommuxcs Nel2

[Tonbop, amamu3 W mpeoOpazoBaHue yueOHONW wuHPopManuu YueOnuk §20 ymp. 5.
[ToaroroBka cooOieHuil Ha TeMy 10 BhIOOPY: Kene30 — kak OCHOBHON KOMITOHEHT MHOTHUX
criaBoB. [IpuMeHeHre METaIoB U UX CIUIABOB B KAYECTBE KOHCTPYKLUMOHHBIX MaTE€pUAIOB
B MH(MOPMAIMOHHBIX CHUCTEMaX B MporpaMMupoBaHuu. Kopposusi MeTamioB, 0COOEHHOCTH
KOPPO3HOHHBIX MTPOLECCOB

[TonroroBka mpe3eHTaluii Ha TeMy Mo BbIOOpy: McTopusi momydeHuss W TPOM3BOACTBA
amoMuHus. Poib  MeTajsioB B MCTOPUM  YEIIOBEYECKOW UMBUIM3auuu. Mcropud
OTEYECTBEHHOM YEpHOUW MeTaurypruu. McTopuss OTE€YeCTBEHHOM LBETHOM METaJTyprUu.
XvMHS METaJIOB B MOEH NpoQeccCHOHANIbHON NeATeIbHOCTU. 3aBUCHMOCTh CKOPOCTH
KOpPpO3UU OT YCIOBUU OKpyxkatomied cpeasl. Krnaccudukanus Koppo3uu MeETallIoB IO
paznuuHbIM pu3HakaMm. CrocoObl 3aUTHl METAUIOB OT KOppo3uu. [Ipon3BoACTBO UyryHa u
CTaJu.

3.2.2 TIlpakTuyeckoe 3aHsaTHe Ne6 PemeHne 5SKCIEpUMEHTAIBHBIX 3a7ad TI0 TEMe:
"Meramibr"

I[IpoduiabHbie n npodeccHOHAIBHO 3HAYMMBbIE 3JIeMEeHThI colep:kaHus. OCHOBHbIE
NOTPEOUTENH IIBETHBIX METAJIJIOB.

OK 01 OK 02
JIP 4,16,23,30

CamocrosiTesibHas padoTa o0yuyarwuuxcst Nel3
Pemienne mnpakTUKO-OPUEHTHPOBAHHBIX 3a/JlaHUK HA CBOWCTBA, COCTaB, MOJYYCHHE U
0e30MacHOe MCIOIH30BAHNE METAIOB B OBITY M IPAKTHUYECKOM J1eATEIbHOCTH YEIOBEKa.

3.2.3. Hemeramnebl. [Tonoxenue B [ICXD JI.1. MenaeneeBa, 0COOEHHOCTU CTPOSHUS

OK 01 OK 02
JIP 4,16,23,30
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Conep:xaHue yueOHOIo MaTepuasa
Hewmeramnbl. OOmue ¢u3nueckue M XUMHUYECKHE CBOMCTBA HEMETaUIOB. THUMHUYHBIE
cBorictBa HemeTtaiuioB IV- VIl rpymn. Knaccudukanus w HOMEHKIIaTypa COCIMHEHHI 2
HeMeTayuioB. [lpuMeHeHue BaKHEHIIMX HEMETaUIOB U HMX coeAuHeHuid. KpyroBopoTsl
OMOreHHBIX 3JIEMEHTOB B IPUPOJIE
CamocrosiTesbHasi padora o0yyarwmmxcs Nel4 1
[Ton6op, ananu3 u npeodbpazoBanue yueOHoH nHGopmarmn YueOHuk §21 ynp.6,7
3.2.4 Tlpaktudeckoe 3ansaTHe Ne/ PerieHue 5KCIEpUMEHTANbHBIX 3a7ad MO TEMe:
"Hemeranmabr"
IpodpuabHbie U NPOPEeCCHOHAIBHO 3HAYUMBbIC JIEMEHTHI coaep:kaHus. [IpumeHeHue 2 OK 01 OK 02
KPUNTOHAa B HWH(POPMALMOHHBIX CHUCTEMax B MporpaMMupoBaHuu. dTop — KOMIIOHEHT JIP 4,16,23,30
KUAKOM CcMa3ka Ui YMEHBbIICHHs TpeHusl jAetaneil u y3moB. KpemMHuit - sieMeHT
WMHTETPATBHBIX MUKPOCXEM CHCTEM.
CamocrosiTeibHas padora odyuarommxcs NelS
Pemennie mpakTUKO-OPHUEHTUPOBAHHBIX 3aJlaHUIl HAa CBOICTBa, COCTaB, IONy4YEHUE W
0e30IacHOe HCIIOJIb30BaHIE HEMETAUIOB B OBITY M MPAKTHYECKOW JESATETHHOCTH YEJIOBEKA. 1
[TonrotoBka coobmeHnit Ha Temy 1o BbIOOpY: IIpuMeHeHMe HemeTasioB B B
WH(POPMAIMOHHBIX CHCTEMAX B MPOTPaMMHUPOBAHUU.
Tema 3.3 Wnentudukanus | 3.3.1 I'eneTnueckas cBA3b HEOPraHUYECKUX COETMHEHUN OK 01 OK 02
HEOPTraHUYECKUX COCTMHEHHI HUTorosasi kouTpoJibHas padora Nel JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia
XUMHUYECKHEe CBOMCTBA OCHOBHBIX KIJIACCOB HEOPraHMYECKHX BemiecTB  (OKCHIOB,
THJPOKCHJIOB, KHUCIOT, COJEeH W Jp.). 3aKOHOMEPHOCTH B W3MEHEHUHM CBOWCTB MPOCTHIX 2
BEIIECTB, BOJIOPOJHBIX COCTUHEHUH, BBICIINX OKCHAOB M THUAPOKCHIOB. MneHTmduxanms
HEOPTraHMYECKUX BEIIECTB C HCIOJB30BaHUEM WX (DU3UKO-XUMHUYECKUX CBOWCTB,
XapaKTEPHBIX KAYEeCTBEHHBIX PEeaKIUi
Hmoz | cemecmpa: MakcumanbHas yaeOHas Harpyska (Bcero) 48
OOs3aTenbHast ayIMTOpHAs yueOHas Harpy3ka (Bcero) 32
IIPaKTUIECKUE 3aHATUA 14
nabopaTopHble 3aHATH (PabOThI) 4
CcaMOCTOsITeNIbHAs paboTa 16
KOHTpOJIbHAs paboTa 2
Pa3nea 4. CtpoeHue 1 CBOMCTBA OPraHN4YeCKUX COeIMHECHHU I 32/16
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Tema 4.1 Knaccudukanus, | 4.1.1 TlonstTne 00 OpraHMYECKUX BEIIECTBAX, MX NPUMEHEHHE B HH(POPMAIIMOHHBIX OK 01 OK 02
CTpOCHHUE u HOMEHKJIaTypa | CUCTEMax B MPOrPAMMHUPOBAHUHU. JIP 4,16,23,30
OpPraHUYECKUX BEILECTB Copepxxanue yueOHOTro MaTepuasa

[losiBneHre ¥ pa3BUTHE OPraHUYECKOW XMMHM Kak Haykd. IIpeamer opraHu4eckoll XUMHU.

MecTto ¥ 3HAUYECHHE OPraHUYECKOW XMMHUU B CHCTEME €CTECTBEHHBIX HayK. XUMHUYECKOE

CTPOCHHE KaK INOpAIOK COEJUHEHHsS AaTOMOB MOJIEKYJE€ COIJIaCHO HMX BaJEHTHOCTH.

ITprMeHeHrEe OpraHMyYECKUX BEIIECTB HA IPEIPUITUSIX

CamocrosiTeibHast padoTa odyuarommxcs Nel6

[Ton6op, ananu3 u npeodpazoBanue yueOHOH nHpopManmu Yueobuuk 10 xmace. §1 ymp. 1-6,

MOJTOTOBKA COOOIIEHUI Ha TeMbl 10 BbIOOpY: XKus3Hb U nesrenbHocTh A. Kekyne. )Kusub u

nesirensHocTh WM. Bepnenmyca. XKusnp u nestensnocts O. Bemnepa.

4.1.2 Teopus A.M. byrneposa. Knaccudukanus opraHuuecKux BEIIecTB. OK 01 OK 02

JIP 4,16,23,30

Coaep:xxanue yueOHOro MaTepuaJia

[TonosxeHus TEOpUM XUMUYECKOTO CTpPOEHUsl opraHuueckux coeauHenuid A.M. Bytieposa.

VYriepoaHsblil CKeJIET OPraHNnYeCKOW MOJIEKYJIbI 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO

cTpoeHust Monekyn. M3omepust u n3omepsl. [lonsitue o QyHKkuMOHaNbHON rpymme. Pamuxai.

[TpuHIMnel K1accuUKaluy OpPraHUYecKUX COeIUHEHMH. MexayHaponHas HOMEHKJIaTypa U

NPUHLIMIIBI HOMEHKJIATYPbl OPraHUYECKUX COSTMHEHHUI

CamocrosiTeibHasi padota o0y4yarommxcs Nel7

Yuebnuk 10 xmacc. §2 ymp. 1-5,8, moaroroBka cooOmeHuii Ha TeMy 1o BbIOOpPY: JKu3Hb H

nesitenibHOCTh A.M. bytneposa
Tema 4.2 CpoiictBa opranudeckux | 4.2.1 AnkaHbl: COCTaB, CTPOSHUE, TOMOJIOTHYCCKHMA PSJL. OK 01 OK 02
COeIMHEHUI JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuana

[IpenensHble YraeBOAOPOAb! (aJKaHbl M LUKIOANKaHbl). OCOOEHHOCTH KiaccH(UKaLUU U
HOMEHKJIATypbl, Hu30MepHsi, (U3MUECKHe CBOMCTBA, XHMHUYECKHE CBOWCTBA, CIIOCOOBI
noiydyeHus. [opeHne MeraHa Kak OJMH U3 OCHOBHBIX MCTOYHUKOB TeIlla B
MPOMBINIIEHHOCTH U ObITy. CBONCTBA MPUPOIHBIX YIIIEBOJOPOAOB, HAX0XK/IEHUE B MIPUPOE
Y IPUMEHEHUE aJIKaHOB.

CamocrosiTesibHasi pa6oTa odyuarwmmxcs Nel8
[Ton6op, ananu3 u mnpeoOpasoBaHue yueOHON uHpopmanuu YuebHuk. §3 ymp.7,8,12,
HOATOTOBKA COOOIIEHWH HAa TeMy MO BBIOOPY: DKOJOTHYECKHE ACIEKThl HCIIOJIb30BAHUS
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YIJIEBOAOPOAHOTO ChIPhsi. XUMHUS YTIIEBOJIOPOTHOTO CHIPhsl U MOS OyAyIIasi CeUalbHOCTb.

4.2.2 Tlpaktnueckoe 3aHsitTue Ne8 PemieHne »KCIIEpUMEHTAIBHBIX 33jlad IO TEMeE:
"CpaBHUTENbHAS XapaKTEPUCTHKA METaHA U 3TaHA"

IIpopunabHble W npodeccHOHATBLHO 3HAYUMbIE 3JJIEMEHThI colep:kanus. Kujakue
yIIIeBOAOPOAbI (OEH3MHBI, KEPOCHUHBI, COJIIPOBBIE Macia, Ma3yT) - B Ka4eCTBE T'OPIOYETO B
JBUTATENSIX BHYTPEHHEro CropaHus. TBepnable yrieBoaopois! (mapaduHbl) — KOMIOHEHTHI
KHUJIKUX CMa30K, HCIONb3YeMbIX [UIsI CMa3Kd TPYIIUXCSA Y3JI0B JBUTATENEH, OCEBBIX
MOIITUITHUKOB. ['aJIOreHITPOr3BOIHBIE YTIIEBOJOPO/IBI - B KAUECTBE XJIalareHTa.

OK 01 OK 02
JIP 4,16,23,30

CamocrosiTesibHAas padoTa odyuarwnmxcs Nel9

BbruuciieHus o ypaBHEHHI0 XMMUYECKON PEaKIu (Macchl, 00bEMa, KOJMYECTBA UCXOIHOTO
BEIICCTBA WJIU TPOJYKTA PEaKIMH 0 M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO W3
WCXOJIHBIX BEIIECTB WJIM IPOJYKTOB PEAKIINN).

4.2.3 Ankensl, ankagueHbl. CocTaB B 0COOCHHOCTH CTPOCHHUS

OK 01 OK 02
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia

HenpenenbHple (ankeHbl, alKuHBI M ankagueHbl). OcoOEHHOCTH KIacCH(PHUKAIMU |
HOMEHKJIATyphl, Hu30Mepus, (U3MUYECKHE CBOWCTBA, XHWMHUYECKHE CBOWCTBA, CIOCOOBI
MOJIYUCHMUA. FOpeHI/IC AllCTUJIICHA KaK HWCTOYHHUK BBICOKOTEMIICPATYPHOI'0 IIJIAMCHH JId
CBApPKHU U PE3KHU MCTAJLJIOB. HpaKTI/IqGCKOC IMPUMCHCHHUEC AJIKCHOB M aJIKAAWCHOB

CamocrosiTeibHasi padora ody4yarommxcs Ne20
[TonGop, ananu3s u npeobpazoBanue yueOHoil nHpopmanuu YuyeOuuk. §4,5.

4.2.4 IlpakTuyeckoe 3aHaTHe Ne9 PemieHue >5KCIEpUMEHTAIBHBIX 3a7ad MO TEME:
"ITosrydeHne 3TUIIEHA U U3YyYEHHE €r0 CBOMCTB"

I[IpoduiabHbie U npodeccuoHATBHO 3HAYMMBbIE JIeMeHTbl cojaep:xkanus. [IpumeHeHus
MIOJIMMEPOB IS AIEKTPOU3OJISLIAN JETANIEN U 3aIIUTHBIX OKPBITHH

OK 01 OK 02
JIP 4,16,23,30

CamocTosiTeibHasi padoTa odyyarommuxcs Ne21

Brruncnenus no ypaBHEHMIO XUMHUYECKON peakiuu (Macchl, 00bEMa, KOINYECTBA HCXOTHOTO
BEIIECTBA WJIM TMPOAYKTA PEAKIMH MO0 W3BECTHBIM Macce, 00BhEMY, KOIMYECTBY OJHOTO W3
MCXOJIHBIX BEIECTB WJIM IPOJYKTOB PEAKIINN).

4.2.5 TpakTtnuyeckoe 3anHsitue NelQ) Pemrenue sKCIepUMEHTANBHBIX 3a/ad [0 TEMeE:
"AneTuieH u ero romoioru"” (AJKUHBI)

IIpopuibHbie M MPO(ECCHOHAIBLHO 3HAYHUMBbIE JIEMEHTHI colep:kaHus. [IpuMeHeHue
MOJIMMEPhl HA OCHOBE MPOW3BOJHBIX AIIKMHOB B KAaY€CTBE W3OJISIIIMH 3alUTHBIX 000JOUYEK

OK 01 OK 02
JIP 4,16,23,30
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KaOeNbHBIX U3/ICJINI U TPOBOJIOB

CamocrosiTejibHasi padoTa odyuarommxcsi Ne22

[Tox6op, anamu3 u mnpeoOpa3oBanue y4yeOHOW wuHpopmamuu YueOnuk. §6  ymnp.4,7.

[ToaroroBka cooOiieHunii Ha TeMy 1o BbiOOpy: [IpuMeHeHue aneTuieHa U ero TOMOJIOTOB Ha

IPOM3BOJICTBE.

4.2.6 Apensl. CocTaB, CTpOCHHUE, TTOTYICHUE OK 01 OK 02
JIP 4,16,23,30

Coaep:xxanue yueOHOro MaTepuaJia

OcobeHHOCTH KJIacCH(HUKAIMA W HOMEHKJIATYPBl, H30MepHs, (U3NYECKHe CBOWCTBA,

XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYUYEHUSI.

CamocTosiTeibHasi padoTa o0y4yarommxcs Ne23

[TonGop, ananu3 u mpeoOpazoBanue yueOHOM uHbopmanuu Yuebnuk §7  ymp.3.4.

[ToaroroBka coolmieHuit Ha Temy 1O BbIOOpY: [IpuMeHeHue apeHOB W MX MPOU3BOIHBIX.

TOKCMYHOCTh aPOMATUYECKUX YTIEBOIOPOAOB. S TOXUMHUKATEHI.

4.2.7 Tlpaktuueckoe 3ansitue NelO Pemenue sSKCneprMEHTAIBHBIX 3a7ad IO TEME:

"CpaBHUTENbHAS XapaKTEPUCTUKA CITUPTOB" OK 01 OK 02

IIpodpuabHbie U NpodecCHOHAIBLHO 3HAYMMBbIE 3JIeMEeHThI cojiep:kaHusi. OJHOATOMHBIE TIP 4.16.23.30

CHHPTHl — KaK OCHOBA JIAKOKPACOUYHBIX. [IprMeHeHWe ATHIICHIJIMKONSA, TIUICPHHA, T

apOMAaTUYECKHUX CIIUPTOB.

CamocTosiTeibHasi padoTa o0yuarommxes Ne24

[TonGop, ananu3z u mpeodOpazoBanue yuyebHoi nHpopmanuu YuebHuk § 9,10. moaroroBka

cooOmieHuit Ha Temy To BbIOOpY: [lpakTHueckoe 3HaueHHWE OJHOATOMHBIX.. MeTaHO:

xemopuus U xeMopoOust. DTaHOI: BelnUyaiiiee 0J1aro ¥ CTpamrHoe 3710. AJKOTOJIM3M U €To

npodmiaktuka. [IpakTiueckoe 3HaYeHNE MHOTOATOMHBIX CITUPTOB.

4.2.8 Anppnerunel. KapOonossie kuciotsl. CocTaB, CTpoeHuUE, Kilaccupukanus OK 01 OK 02
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia

Oco0OeHHOCTH KJIacCH(PHUKAIMM W HOMEHKIIATYPBI, H30MepHs, (QU3NYECKHE CBOKCTBA,
XUMHUYECKHE CBOWMCTBA, CIIOCOOBI MONTydeHus. Mblla KaK COJM BBICIINX KapOOHOBBIX KUCIIOT,
ux Morouiee jnerctaue. CiioxHble 23QUpbl KaK TPOU3BOJHbIE KAPOOHOBBIX KUCIIOT.

CamocrosiTeibHasi padoTa o0y4yarommxcs Ne25
[TonbGop, ananm3 u mpeodpazoBanue ydeOHOW wHPopmaruu YueOHuk. §11, ynp.6,7; §12
ymp. 6,8. TloaroroBka cooOmeHnii Ha TeMy 1o BeIOOpY: MypaBbHHAasI KHCIIOTA B IPUPOAE,




2

Hayke © TnpousBojacTBe. Mcropusi ykcyca. IlpakThueckoe 3HayeHUE aJbJIETHIOB.
[TpakTHueckoe 3HaueHHEe KapOOHOBBIX KUCIIOT M UX MPOU3BOAHBIX. [IpakTHueckoe 3HaueHHE
YKUPOB U X IPOU3BOJIHBIX .

4.2.9 JlabopaTopHoe 3aHsitue (padora) Ne3 "CBolicTBa ajibJIerHI0B U KApOOHOBBIX KHCIIOT"
IpoduabHbie U NPOPEeCcCHOHATBLHO 3HAYUMBbIE JJIEMEHTHI coAep:KaHus. MypaBbUHBII
albJIeTH]l KaK KOMIIOHEHT OakelIMTOBOTO JiaKa, SBJSIOUIMMCS aHTHKOPPO3HOHHBIM
HNOKphITHEM. TeKCTOMUT Kak OCHOBa JJIsl M3TOTOBJCHUS 3YyOUaThIX KOJIEC, BKJIAJbIIICH
MNOJAUINITHUKOB, a TakXKe KakK 3JEKTPOU30IATOpP. ACOOTEKCTONMT KaKk KOMIIOHEHT JUif
W3TOTOBJIEHMS Tpymuxcs neraned. Ilpumenenume aneroHa. IIpuMmeHeHue 1maBeseBoU
KHMCJIOTBI JIJISl OYMCTKH METAJUIOB OT P>KABUYMHBI U HAKUIIH.

OK 01 OK 02
OK 04

JIP 4,16,23,30

CamocrosiTesibHAas padoTa odyuarwmmxcs Ne26

BbruuciieHus o ypaBHEHHI0 XMMUYECKON PEaKIuu (Macchl, 00bEMa, KOJMUECTBA UCXOIHOTO
BEIICCTBA WJIM MPOJYKTA PEAKIMH 110 M3BECTHBIM Macce, 00BbEMY, KOJIHMUYECTBY OJHOTO W3
WCXOJIHBIX BEIECTB WM MPOAYKTOB peaKiuu). Perenne cxem npeBpanieHui

4.2.10 TIpaktuyeckoe 3aHsTHe Nell Pemienme SKCIIepHMMEHTAIBHBIX 3a/a4 IO TEME:
"Crnoxuble 3¢upsl. Kupsl. [Toustue o CMC"

IIpoduiabHbie U NpogeccHOHATBHO 3HAYMMBbIE 3JIeMEHThI cojep:kaHusi. byrunanerar
KaKk KOMIIOHEHT NeHTa(TaJeBbIX OHMajieil, MCIOMb3yeMbIX [UId OKpacku JeTalew;
AIIEKTPOU3OIALMOHHBIX JaKOoB. MBIIA BBICHIMX JKUPHBIX KHCIOT KaK 3aryCTUTENIH B
IUIACTUYECKUX CMa3Kax, INPHUMEHAEMBIX B pAa3JIMYHBIX MEXaHM3MaxX JUIsl CMa3Ku
MOJUINITHUKOB, 3y0UaThIX KOJIEC, BUHTOBBIX M LEMHBIX Nepeiay, MAapHUPHBIX COEAUHEHUN U

zp.

OK 01 OK 02
JIP 4,16,23,30

CamocrosiTesibHas padoTa o0yuarommuxcst Ne27

[TonroroBka cooOmieHuii Ha TeMy 1o BeIOOpY: CioxkHbIE Y3UPHI U UX 3HAUYECHUE B IPUPOJIE,
ObITY U pon3BoACTBE. JKUPBI KaK MPOIYKT MUTAHUS U XUMUYECKOE ChIpbe. 3aMeHa >KUPOB B
TEXHHKE HEMUIIEeBBIM ChIphbeM. HexBaTka MpPOJOBONBCTBHUS Kak TJo0allbHas MpobdiemMa
YeloBeYecTBa M IYTH €€ pelieHus. Mpura: mpomnutoe, Hactosimee, Oyaymee. Cpencrsa
TUTHEHBl Ha OCHOBE KHUCIIOPOACOACPXKAIIUX OPraHUYECKUX coeAuHeHui. CHHTETHYeCKHe
mortomue cpeactsa (CMC): TOCTOMHCTBA M HETOCTATKH.

4.2.11 AMUHBI. AHUIUH

OK 01 OK 02
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia
OcCOOeHHOCTH KJIacCU(HKAIIMM M HOMEHKJIATYPhl, H30MepHs, (U3NYECKHe CBOICTBA,




1 2 4

XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJIYUSHHS.

CamocrosiTejibHasi padoTa odyuarommxcsi Ne28

[TonGop, ananm3 um mpeoOpazoBanue yueOHOU wuHpopmammu YueOnuk. §16  ymp.5-7.

[ToaroToBka cooOmieHnii Ha TeMy 1o BbIOOpY: JKu3ub m aestenbHocts H.H. 3unwuHa.

AnwinHoOBBIe KpacuTend. [IpakTniyeckoe 3HaYCHHE aMHHOB M UX ITPOU3BOIHBIX.

4.2.12 JladopaTopHoe 3aHsitTue (padora) Ned "Ammnokucinorel. benku. Pacno3naBanme

BOJIOKOH"

Ipodunabubie U NpodecCHOHAIBLHO 3HAYMMBbIE JJIeMEHThI cojep:kaHusi. Kanpon — kak JIP 4,16,23,30

KOMIIOHEHT BHYTpeHHEH otaenku. [IpuMeHeHwe Kiess Ha OCHOBE TNOJIHMAMUAA JUIs

CKJIEMBaHUS. MUIIOPa-MOPOILIACT — KaK OCHOBA JIJISl TETLIOM3OJISIIU Y.

CamocrosiTesibHas padoTa o0yuarommuxcs Ne29

[TonGop, ananmu3 u mpeoOpa3oBanue yueOHOW uHpopmauuu YueOnuk. §17 ymp. 10.

[TogroroBka cooOmeHnid Ha TeMy IO BBIOODY: 3HaueHUe AaMHHOKAlpOHOBON U

AMUHOYHAHTOBOU KUCJIOT B UH(OPMAIIMOHHBIX CHCTEMaxX B MPOrpaMMUpOBaHUU. buocunres

0eskoB. XMMUYECKHE BOJIOKHA U UX 00JIACTH IPUMEHEHHE.
Tema 4.3 Wnentudukanus | 4.3.1 JlabopaTtopHoe 3ansiTue (padora) NeS "CpoiicTBa yriesoaos" OK 01 OK 02
OpTaHUYECKUX BEIIIECTB, ux | [IpoduiabHble U NpodeccHOHAIBLHO 3HAYUMBIE JJIEMEHThI coaep:kanus. [IpuMeneHue OK 04
3Ha4YeHUE U NMPUMEHEHHUE B OBITOBON | MPECCOBAHHOW JAPEBECHHBbI Ui BKJIAJbIIIEH MOAMMUIHUKOB, BTYJIOK, OIOPHBIX IIJIHT, TIP 4.16.23.30
U TPOU3BOJCTBEHHOW JEATEIBHOCTH | M3TOTOBJICHHUS IIECTEPEH. T
4eJI0BEKa CamocrositeibHas padora o0y4yarommxcs Ne30

[Toxn6op, ananu3 u npeodpazoBanue yueOHON mHopmanuun Yuebnuk. §14,15, moaroroBka

cooOuieHnit Ha TeMy IO BbIOOpY: YTJIEBOABI M UX pojb B KHUBOM mnpupozae. Pazputue

caxapHOM MPOMBIILIEHHOCTH B Poccum.

4.3.2 Pomp xumMuu B O0OECHEYEHMM SKOJIOTUYECKOH, DHEPreTMYecKod U MHILIEBOU OK 01 OK 02

0€e30IacHOCTH JIP 4,16,23,30

Copaepxxanue y4eOHOro MaTepuasa

Ponp oprannyeckoil XMMHK B pELIEHUH MpoOJieM SHepreTudyeckoid Oe30macHOCTH, B
pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MaTEpHAIOB, HOBBIX HCTOYHUKOB DSHEPIUU
(anpTepHATUBHBIE UCTOYHUKU 3HEpruu). OmacHOCTh BO3AEHCTBHS Ha KUBBIE OpPraHU3MBI
OpPraHMYeCKHUX BEIIECTB OTIENbHBIX KJIacCOB  (YIJIEBOAOPOABI, CHHPTHI, (HEHOIIHI,
XJIOPOPraHWYECKHUE TPOU3BOJAHBIC, albJETHAbl M Jp.), CMBICH IOKas3aTels MpeebHO
JIONYCTUMOW KOHUEHTPALUHU




1 2 3 4
CamocrosiTeibHas padoTa o0yuyarommxces: Ne31 1
[TonroroBka cooOuieHuii Ha TeMy IO BbIOOpY: UenoBek B MUpPE BEIIECTB U MaTEpPHAIIOB.
XUMUS U 300POBbE YEIOBEKA
Paznen S. Kunerudyeckue 1 TepMOXUMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSA XMMUYECKUX Peakmuii 2/1
Tema 5.1 Ckopocts xummyeckux | 5.1.1 IlpakTnyeckoe 3ansitue Nel?2 Pemenue NmpakTUKO-OPHEHTHPOBAHHBIX PACYETHBIX 2 OK 01 OK 02
peakuuii. XuMrU4YecKoe paBHOBecHe | 3a1ad 1o Teme: "CKOpPOCTh XMMHUYECKUX peakinil. XuMHYecKkoe paBHoBecue" JIP 4,16,23,30
CamocrosiTeibHas padora o0yuarommxcs Ne32 1
[TonGop, ananu3s u npeobpazoBanue yueOHoil nnpopmannuu YuyeOuuk §15 ymp. 1-7,12
Pasnen 6. PacTBopbl 2/1
Tema 6.1 Ilousarue o pacTBopax 6.1.1 IpakTnyeckoe 3ansitue Nel3 Pemenne mpakTUKO-OPHEHTHPOBAHHBIX PACYETHBIX 2 OK 01 OK 02
3agad 1o teme: "PacTBopbl, HCMONb3yeMble B OBITOBOI M NMPOU3BOACTBEHHOM NESTEIBHOCTH
" JIP 4,16,23,30
YyeJloBeKa
CamocrosiTesibHas padora o0yuaromuxcs: Ne33 1
[TonroroBka cooOmieHuid Ha TemMy IO BbIOOpY: PacTBophl, uCHOJB3yeMble B OBITOBOM,
IIPOU3BOJICTBEHHON JESITEIbHOCTH YEJIOBEKA.
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOI 1eSITeIbHOCTH YeJI0BEKa 4/2
Tema 7.1 Xumus B OwiTy u | 7.1.1 HoBeilmme qoCcTHXEHUS XUMUUECKOM HAYKU U XUMHUYECKOW TEXHOJIOTHH OK 01 OK 02
MPOU3BOJICTBEHHON  JCSATEIHHOCTH OK 07
YyeJIOBeKa JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2
Hogeiiimie NOCTWKEHHS XUMUYECKOW HAyKM W XUMHUYECKOW TEXHOJOruu. Ponp xumuu B
00ecreyeHN HKOJIOTMYECKOM, HHEpreTMYecCKod M MHIIEBOM O0e30MacHOCTH, pPa3BUTHU
MeauuuHbL [IpaBuiia moucka v aHanu3a XUMUYECKOH MH(OPMAIMU U3 Pa3IMYHBIX HCTOUHHUKOB
(Hay4Has U yueOHO-Hay4YHas JIMTepaTypa, CpesicTBa MaccoBoi nHpopmanuu, cetb MHTepHer)
CamocrosiTesibHasi padoTa odyuarommuxcst Ne34 2
[Touck n aHamM3 HHPOPMAIMK O IPUMEHEHUH XUMHUECKUX BEIECTB M TEXHOJIOTHH C ydeToM
Oyaymiel npohecCHOHATBHON NEeATeNIbHOCTH 110 TeMaM: BayKHEHIIINE CTPOUTENIbHbBIE MaTepUabl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KPaCKH, CTEKJO, KEPaMUKa, MaTepHabl AJis DJIEKTPOHUKH,
pUMEHsieMble B MHQOPMAIIMOHHBIX CHCTEMaX
7.1.2 TlpoMeskyToUYHAsI aTTecTALMS 1O JUcHUILMHE. [[nddepeHpoBaHHbIii 3a4eT 2 OK 01 OK 02
OK 07
JIP 4,16,23,30
Hmoz 1| cemecmpa: MakcumanbHas yueOHast Harpy3ka (BCero) 60




2

O0si3aTenbHast ayIMTOpHAs yueOHasi Harpy3ka (Bcero) 40
IIPaKTUYECKUE 3aHATUA 18

nabopatopHblie 3aHATHS (PabOThI) 6

camocCTosTelIbHas paboTa 20

G depeHIIMPOBAHHBIN 3a4eT 2
Hroro: MakcumanbHast yueOHasi Harpy3ka (BCero) 108
O0s3atenbHas ayUTOpHas yueOHast Harpy3Ka (Bcero) 72
MPAaKTUYECKUE 3aHIATHS 28

1abopaTopHbie 3aHATHS (PaOOTHI) 10

caMmocCTosTeNIbHas paboTa 36

KOHTpOJIbHAst paboTa 2

Hmoeosas ammecmayus 6 hopme nuddHepeHInpOBaHHOTO 3aUeTa




3. YCJIOBUS PEAJIMBALIAU TPOT'PAMMBI YYEBFHOU JUCITATLTAHBI
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecleYeHH IO

VYueOHast OUCHUIUIMHA peanu3yeTcs B Y4eOHOM KaOuHeTe: (JabopaTtopust XMMUU U
O1OJI0THN)
Obopyodosanue yuebHo2o kaburnema:

1. ITocamounbie MeCTa IO KOJIUYECTBY 0OYJAIOLIHXCSI.

2. PaGouee mecTo mperogaBaTes.

3. Meronuueckue MaTepuabl M0 AUCHUILTAHE

4. Becwl ananutuueckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Moienu KpucTauIMuecKuX peméTok. (3 mir)

7. COopHbIN TpUOOP A1 TToTydeHus ra3oB (1 mT.).

8. Habop Ne3 BC «lllemouny.

9. Habopb! peakTHBOB MO0 OPraHUYECKON XUMUH.

10. HaGop uHIUKATOPOB.

11. HaGop nnakaToB MO HEOPTaHUYECKON U OPraHNYeCKON XUMUU.

Texnuueckue cpeocmea 00y4eHus:.

-TB

- BUJIEOMarHuToQoH

- KOMITBIOTEP

Ayouosuszyanvhvie cpedcmea 0Oyuenuss:
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble UCTOUHUKH YrieBoaopoaoB. CupTsl U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannueckas xumusi. Yactb 3. Anbaerunbl U KapOOHOBbIE KUCIOTHI. CIOXKHBIE
a¢upsl. Kupsl. 20 onbiToB, 40 MUHYT..
3. DVD Opranuueckas xumus. Yacts 4. YraeBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcoiep:kaliye opraHndyeckue BemiecTBa. bemku.
CuHTeTn4ecKe BHICOKOMOJIEKYIsipHbIe BemiecTBa. 20 OnbITOB, 28 MUHYT.

5. B/® «llIxonbHbIi XxuMudeckuii akcnepumeHT» 150 MUHYT.

3.2. UuopmaninoHHoe obecneyeHHe peain3aluu MporpaMmbl

Jns peanu3anuu mporpaMmbl  OMOIMOTEYHBIH (QOHA 00pa3oBaTENbHON OpraHU3aLUU
UMeeT TeYaTHble W/WIM JIIEKTPOHHbIE OOpa3oBaTeiabHble U HHPOPMAIMOHHBIE PECYPCHI,
UCIOJIb3yeMbIe B 00pa30BaTeIbHOM MPOIIECCE.

Ilepeyenb pexoMeHAyeMbIX Y4YeOHBIX H3JIAHUH, JAONOJHHUTEJNbHOH JIMTEPATypPhI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0UOJIMOTEYHOTr0 hoHIA:

3.2.1.0cHOBHBIC HCTOYHHUKH:



3.2.3 UnTepHeT — pecypcesbl:
1. Enunas kosuiekius nudpoBeIX 00pa3oBaTeabHBIX pecypcoB - Peskum mocryma: http://school-
collection.edu.ru/
2. Xumuueckuii dgaxynprer MI'Y um. M. B. JlomoHOcOBa [DIEKTpOHHBIN pecypc]: cepsep
xuMudeckoro (Qakymnprera Moc. roc. yH-Ta uM. M. B. JlomoHocoBa. - M., 2023- - Pexum
nocryna: http://www.chem.msu.su/rus/weldept.html
3. EcrecTBeHHOHayuyHBIH 00pa3oBaTeNbHBI MOpTal [DIEKTpOHHBIH pecypc] / MuH-Bo
obpa3oBanusi u Hayku Poc. ®emepanuu. - M. ; CII6., 2023. - Pexum npocryma:
http://www.en.edu.ru, cBOOOHBIH
4 Tlnardopma Zoom st TPOBEACHUS OHJIANH-3aHATHA U BUICO-KOH(PEpEeHIHA. [ DIECKTPOHHBIN

pecypc]. Pexum noctyna: https://zoom.us/.

5. DmektpoHHas wuH(pOpPMAIIMOHHO-OOpa3oBarenbHas cpeaa H©Ha 1wiatgopme Moodle.

[DnexTponHbIii pecypc]. Pexxum mocryma: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAUMBbIM KOMILIEKTOM JIMIEH3HOHHOTO
NMPOrpaMMHOI0 odecriedeHust


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.chem.msu.su/rus/weldept.html
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOU

TACIATITAHBI

KoHTponb u oIleHKa pe3ynbTaToB OCBOEHUS OO0IIe00pa3oBaTeIbHON AUCIUITIMHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJIeHHbIE HA (POPMHUPOBAHUE OOLIHX

KOMIIETSHIIH 0 pa3/ieiaM U TeMaM COJCPKaHMs yIeOHOTO MaTepuaa.
[TpomesxyTounas arrectanus B popme (B popme 1udhepeHIIMpPOBAHHOTO 3a4€Ta).

Oo6mue komnerenun (OK),
JIMYHOCTHBIE pe3yabTaThl (JIP)

Pa3zgen/Tema

THI OLlEeHOYHBIX
MepOonpPUSTHIA

OK.01

P1: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN 01IpOC;

- 3agaun Ha COCTaBJICHUE
XUMHYECKUX POPMYI;

- 3aaHusl Ha UCIOJIb30BaHUS
XMMHYECKOM CHMBOJMKH U
Ha3sBaHUU COECOUHEHUU IIO
HOMEHKJIAType
MEX/TyHApPOJAHOTO coro3a
TEOPETUYECKON U IIPUKIIATHON
XUMHM W TPUBHAIbHBIX
Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKUX POpMYII;

- 3acinymuBaHue COOOUIECHUMN
U OLIEHKA UX MOATOTOBKHY;

- PesynpraT  BBINONHEHUS
BHEAYJAUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;

- Pesynbrar  BbINONHEHUS
MPAaKTUYECKON pabOTHI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIE
3aJlaHus,;

- Tlox6op,
npeoOpa3oBaHue
uHpopMauu

aHajau3 |
yaeOHOU

OK.02

Pl: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YcTHBIN onpoc

- 3acnymuBaHue COOOIIEHUH
1 OIICHKA UX MOJATOTOBKH;

- 3azaHus HAa HCIIOJIB30BAHUS
XUMHAYECKOH CHUMBOJMKH H
Ha3BaHUU  COCAMHEHUH 110
HOMEHKJIaType
MEXIYHAPOAHOTO cor3a
TEOPETUYECKON Y PUKJIIATHON
XUMHUM U TPUBHAJIBHBIX
Ha3BaHWW Ui COCTaBJICHUS
XUMHUYECKUX POPMYIT;

- Pe3ynprar  BBINOITHEHUSA
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- Pesynprar  BBINOIHEHUSA
MPAKTUYECKON paboThI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJ1aHHUS;




- [TonGop, aHaIn3 51
npeoOpa3oBaHue yaeOHOU
uHpopManuu

OK.04

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOUICHUMN
U OLIEHKA UX MOATrOTOBKH;

- 3ajaHusg Ha MCIOJIb30BaHUS
XUMHUYECKON CHMBOJHUKUA U
HAa3BAHUM  COCAUMHEHUN IO
HOMEHKJIaType
MEXIyHApOAHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHH U TPUBHAIBHBIX
Ha3BaHWM IS  COCTaBJIICHUS
XUMHYECKUX POPMYI;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynmpTaT  BBINONHECHHS
MPAKTUYECKON paboThI;

- PesynmpTaT  BBINONTHECHHS
nabopaTOpHOM PabOTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Ilogbop, anamu3z wu
npeoOpa3oBaHue yueOHOU
uH(popManuu

OK.07

P7: Tema 7.1

-IIpakTHKO-OpHUEHTHPOBAHHBIC
3a/1aHusl;

- ITon6op, aHaAIN3 u
npeoOpa3oBaHue yaeOHOU
uH(popMaIuuy,

5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1OB OB YUEHUS

5.1 TIlaccuBHBIE: OIpOC, PENPOIYKTHUBHBIE YHPAXXKHEHUS IO 3aKPEIUICHUI0 M OTpabOTKe

HN3YUCHHOT'O MaTcpualia

5.2 AKTHUBHEBIC H HHTCPAKTUBHBIC. 3BPUCTUYCCKHUC 6CCCI[LI, AUCKYCCHH, KPYTJ'IBII\/'I CTOJI1,

MMpe3CHTalrsd, BUKTOPHHA, KBECT.




