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1 IACIOPT PABOYEM ITPOT'PAMMbBI YYEBHOM JUCIUILIUHBI
oY 12. XUMUSA

1.1 O6aacTe npuMeHeHns padoyeii NPOrpaMMbl

Pabouas mporpaMma yuyeOHONW TUCLUIUIMHBI SBISIETCS YaCThIO IPOrPaMMBbl CpeIHEro (II0JIHOTO)
obmero odpazoBanus no cnenuansHocT CITO 25.02.08 Dxcmmyararyst 6eCUIOTHRIX aBUALIMOHHBIX
cHucTeM, YTB. ipuka3oM MunucrepctBa o0pazoBanus 1 Hayku P® ot 09.01.2023 r. Ne2

[Ipu peanuzauuu pabGouell mMmporpaMmbl MOTYT UCIOJB30BaThCS pa3UyHble 00pa30BaTelIbHBIC
TEXHOJIOTUH, B TOM YHUCJI€ TUCTAHIIMOHHBIE 00pa30BaTENIbHBIC TEXHOJIOTUH, JIEKTPOHHOE 00yUYEeHHE

1.2 Mecto yuyeoHoii nucuuuiaabl B cTpyktype OIIOII-IIIICC3:
OO1eoOpa3oBarenbHas AUCLMILIMHA «XUMUSD BXOIUT B COCTaB OOIMX YUEOHBIX JUCLIUILINH,

(hopMHpyeMbIX 13 00s13aTeNbHBIX TipeMeTHBIX obnacteit @I'OC cpemHero o0rero 0opa3oBaHus, st
criermabHOCTel CITO. C yuéroM npodhuist ocBaMBaeMOH CIICIIHATBHOCTH TAHHBIN YIeOHBIN MpeIMeT
pearmsyercs Ha | Kypce.

1.3 Illianupyemble pe3yJbTaThl OCBOCHHS Y4eOHOI THCIMIIIMHBI:
1.3.11enb yueOHOM TUCIUTLINHBI:

DOpMUPOBAHME y CTYINCHTOB MPEACTABICHUS O XWMHYECKOM COCTaBIBIIOLICH €CTECTBEHHOHAYYHOM
KapTHHBI MHpa KaK OCHOBBI MPUHITUS PEIICHWH B >KU3HEHHBIX M MPOW3BOICTBEHHBIX CHUTYAIHSAX,
OTBETCTBEHHOTO TTOBEJICHHS B TIPUPOIHOM Cperie.

3agaun JTUCIHILINHbBIL

1) chopmupoBaTh MOHUMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKUX MPOIIECCOB ¥ SBICHHI
B OKpY)Karomlel cpeie, LENOCTHOW HAaydyHOW KapTWHBI MHpA, B3aHMMOCBSI3M W B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTb YMECHHUS COCTAaBIATH (POPMYIIbI HEOPTAHMYECKUX U OPraHHUYECKUX BEIIECTB, YPABHEHHS
XUMHYECKHX PEAKIHi, OOBSICHATH UX CMBICII, HHTEPIPETUPOBATH PE3YIbTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM MPOBEICHUS MPOCTEHIIMX XHMHUYECKHX 3KCIEPUMEHTATbHBIX
UCCIIEIOBaHUN C COOJIOIEHNEM MpaBUil O€30MacHOro oOpallleHHsl ¢ BeleCTBaMU M Ja0OpaTOpHBIM
000pyHIOBaHHEM;

4) pa3BUTh YMEHHS HCIOIb30BaTh HH()OPMAIMIO XHMHYECKOTO XapakTepa W3 PpasIUnIHbIX
HUCTOYHUKOB;

5) cdopMupoBaTh yMEHHS MPOTHO3MPOBATH TOCICACTBHS CBOEH IEATEIBHOCTH W XUMHUYECKUX
TIPUPOJTHBIX, OBITOBBIX U IPOM3BOJICTBEHHBIX MTPOIIECCOB;

6) chopMHUpOBaTh MOHUMAHKHE 3HAYUMOCTH JIOCTH)KCHHH XUMHYCCKOM HAYKH M TEXHOJIOTHH IS
Pa3BHUTHS COIMATLHON M TIPOM3BOJICTBEHHOM cep.



1.3.2B pe3ynbTare 0OCBOCHHUS y4eOHOM JUCIUIUINHBI 00y4YarOIUNACs TOJIKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 110 "TPUBHAIBHONU" WIIM MEXKIYHAPOIHON HOMEHKJIATYPE;

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COEIMHEHUSX, 3aps)l HOHA, XapaKTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCAUHEHUH,
OKHCJIIUTENb W BOCCTAHOBUTENb, NPUHAMJICKHOCTh BEIIECTB K Pa3IM4YHBIM KJIAaCCaM OPraHUYECKUX
COCIMHECHU;

- XapaKTepU30BaTh: IEMEHTHl MAJIBIX MEPUOAOB MO UX IMOJOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa;, oOIIME XUMHUYSCKHE CBOWCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIAaCCOB
HEOPraHUYECKNX W OpPraHMYECKHUX COEIMHEHMH; CTPOCHHME U XHMHYECKHE CBOMICTBA H3YYEHHBIX
OPraHUYEeCKUX COCIMHECHUM;

- OOBSICHATH: 3aBUCUMOCTh CBOWMCTB BEILECTB OT MX COCTaBa M CTPOCHHUS; MPUPOTY XUMUUYECKON
CBSA3M (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOH), 3aBUCHUMOCTb CKOPOCTH XMMHUYECKOW pEaKUuu MU
MOJIOKEHUS XMMHUYECKOTI0 PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBIIOJIHATh XMMHMUYECKUH HSKCIEPUMEHT II0 PACHO3HABAHUIO BAaXXHEHIIMX HEOPraHUYECKUX U
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MOMCK XUMUYECKOW MHPOPMAIMH C UCIIOJIB30BAHUEM PA3IUUYHBIX
HMCTOYHUKOB (HAay4YHO-TIOMYJSPHBIX H3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeETa);
MCIOJIH30BATh KOMITBIOTEPHBIE TEXHOJIOTHH ISl 00pabOTKH W Mepenayn XUMUIeCKOi nH(pOopMaIuy 1 ee
MIPEJICTaBJICHUSI B Pa3NIUYHBIX (POpMax; UCIOIB30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOM
JESATEIbHOCTH W TOBCEJHEBHOM XHU3HU IJIs: - OOBSCHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOASIIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - OMNpEICNICHUS BO3MOXXKHOCTH MPOTEKAHUS XHUMHUYECKHX
MIPEBPALICHUI B pAa3JIMYHBIX YCIOBUSIX U OLIEHKH UX IOCJIEICTBU;

- KOJIOTUYECKH I'PaMOTHOTO IMOBEJICHUSI B OKPYKAIOLLEH Cpee;

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

- Oe3omacHOro OOpamieHHWss C TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMHM, JIAOOPATOPHBIM
00opynoBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 33JJaHHOW KOHIIEHTPAIIMHU B ObITY M HA IIPOU3BO/ICTBE;

- KPUTHUYECKOH OLIEHKH JOCTOBEPHOCTH XMMHYECKOH MH(pOpMaluu, MOCTyHarolled M3 pa3HbIX
HCTOYHUKOB;

- [IOHMMaTh  B3aUMOCBS3b  Y4€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSMHM  Ipodeccuut
npodeccnoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO0 JaHHON y4eOHOM TUCIUIUINHE.

3HATh:

- BaXHEWIIME XUMHUYECKHE TIOHATUSA: BEIIECTBO, XMMHUYECKUH 3JEMEHT, aToM, MOJIEKyJa,
OTHOCUTEIIbHBIE AaTOMHAasi U MOJIEKYJsIpHAsh Macchl, MOH, aJUIOTPONMS, M30TONbI, XMMHYECKasi CBS3b,
ANEKTPOOTPHUIATEILHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS, PAcTBOPBI, DJIEKTPOJIUT U HEIIEKTPOJIUT,
ANEKTPOIUTUYECKAs. JUCCOLMAIUS, OKUCIUTEIb U BOCCTAHOBUTEIb, OKHCIEHHWE U BOCCTAaHOBIICHUE,
TEIIOBOH 3(PQEKT peakuuu, CKOPOCTb XMUMHUYECKOM peakIiH, KaTalli3, XUMHUYECKOE pPaBHOBECHUE,
YTIEPOAHBIN CKeneT, QyHKIMOHANbHAS TPYIIa, H30MEpHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUHU: COXPAHEHHUSI MACChl BEILIECTB, IOCTOSHCTBA COCTaBa, MEPUOJUIECKHI
3aKOH,;

- OCHOBHBIE TEOPUM XMMHH: XUMHUYECKOW CBSA3M, DJIEKTPOJIUTHUECKON AMCCOLMALMM, CTPOEHUS
OPraHUYEeCKUX COCTMHEHUM;

- BOKHEMWILIME BEUIECTBA U MaTepHUaJIbl: OCHOBHBIE METAJIJIbI U CIUIABBI, CEpHAsi, COJIsSIHAs, a30THas
U YKCYCHAasl KUCJIOTHI; IIeJI0OUr, aMMHUaK, MUHEpaJbHbIE yIOOpEeHHUs, METaH, 3TUJICH, alleTUjieH, OeH301,
ATaHOJ, KUPBI, MbLJIa, TJIF0K03a, caxapo3a, Kpaxmal, KJIeTdyaTKa, 0eIKU, HICKYCCTBEHHbBIE M CHHTETUYECKHE
BOJIOKHA, Kay4yyKH, MJIACTMACCHhI.



1.3.311nanupyemMsle pe3yiabTaThl OCBOCHHUS y4eOHOTO MpeIMeTa:

Oco6oe 3HaueHne y4eOHBIN TpeaMET uMeeT npu popmupoanuu u pazsutuu OK.

Oo0mue IlnannpyemMble pe3yibTaThbl 00y4eHHUs
KOMIIETEHIIMH O6mue! JIucuMnIMHAPHbIE’
OK 01. B yacT TPpY10BOI0 BOCIIMTAHMS - BJIAJETh CHUCTEMOU
Bri6upaTh criocoOsr - TOTOBHOCTh K TPy, OCO3HAHUE | XUMUYECKUX 3HAHWH, KOTOpas
perieHus 3ana4y IIEHHOCTH MacTepCTBa, TPYAOTIIO0HE; BKJIFOYAET. OCHOBOIIOJIAraroIe

npodeccuoHanbHOM
JeSITeNIbHOCTH
MIPUMEHHUTEIHHO

K pa3Iu4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYECKOMH H COIIATLHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTD
WHUILIMHPOBATb, IJIAaHUPOBATH u
CaMOCTOSTEIIHLHO BBINOJIHSITh TaKyIO
JIEATEIIbHOCTD;

- UHTEpEC K  Pa3NUYHBIM  cdepam
npodeccrnoHabHOM

JIEATEIbHOCTH,

OsjyajeHne YHHBEPCAIBHBIMM Y4eOHBIMHU

IIOHATHUA (XI/IMI/ILICCKI/Iﬁ OJICMCHT,

aToM, DJIEKTpOHHasi 000JI0YKa
aromMa, S-, pP-, d-3J€KTpOHHBIC
opbuTamm aTOMOB, HIOH,
MOJIEKYJIa, BaJICHTHOCTD,

JIEKTPOOTPHULIATEIILHOCTD,
CTEIIEHb OKUCJICHUS, XUMUYECKast
CBA3b, MOIb, MOJIIDHAasg Macca,
MOJIIpHBIE  00BEM, YIIIEPOJHBIN
CKeJeT, (yHKIMOHAJIbHAS TPYIINa,

M03HABATEILHBIMH 1€ CTBUSIMHM: pajiKall, HW30MEpHs, H30MEPHI,
a) 0a30BbIe JIOTHYECKHUE IeHCTBHUS: TOMOJIOTHYECKUH PsJl, TOMOJIOTH,
- CaMOCTOSATENBbHO  (OPMYJIHPOBATH U | YIJIEBOJOPOABI, KHCIOPOA- |
aKTyaJIM3upOBaTh MPOOJIEMY, pacCMaTpUBaTh | A30TCOJACPIKAIIUE  COCAUHEHUS,
€€ BCECTOPOHHE; OMOJIOTHYECKH aKTHBHbIE
- YCTaHaBJIMBATh CYUICCTBEHHBIN MPU3HAK WK | BEIIECTBA (yrneBomel, KHUDEI,
OCHOBAHUS JIJISl CPaBHEHUS, KiIacCU(UKAIMH U O€nKM), MOHOMEp, IIOJHMED,
0000111cHNS; CTPYKTYpHOE 3BEHO,
- OIpPEACISAThH e JAEITEIbHOCTH, 3a/aBarh | BPICOKOMOJICKYIISIPHBIC
IapaMeTpbl U KPUTEPUH UX JOCTHKEHUS, COCIMHCHHA,  KPUCTAUIMICCKAA
- BBIABJIATH 3aKOHOMEPHOCTH M NIPOTHBOpeyrs | POLICTKA,  THIIBL — XUMUYCCKUX
BpacCMaTpUBAEMBIX SIBJICHUSX; PCaKInu (OKHCIIUTEIIBHO-
- BHOCUTH KOPPEKTHBBI B  JESTEIbHOCTD, | BOCCTAHOBUTEIIBHBIC, — 9K30- 1
OLICHWBATh COOTBETCTBHE PE3YJIHTATOB IeNsM, | OHAOTCPMUHCCKHC, peaKIun
OILIEHUBATh PUCKH MTOCIIECTBUHN JAesTenbHocTy; | AOHHOTO oOMeHa),  pacTBop,
- pasBWBaTh KpeaTWBHOE MbpliUleHHe mpy | ICKTPOIUTDL — HESJICKTPOINTLL,
PEIIEHNH )KU3HEHHBIX MTPoOieM SJICKTPOIMTHYICCKAA
0) 06a30BbIe HCCIEN0BATEILCKHE eHCTBHS: AUCCOLIHaIH, OKHMCIUTEIb,
- BIIAZCTH HABBIKAMI yueGHo- | BOCCTAHOBHTEITE, CKOPOCTB
HCCIIETI0BATEIbCKOM u npoekTHol | XAMUICCKON peaxnu,
NEATENBHOCTH, ~ HaBbIKAMH  paspemieHus | XAMIICCKOC paBHOBecHe),
TIpoGIIeM; TEOpUM U  3aKOHBI  (Teopus
- BBIABIATH NPUYMHHO-CJICICTBEHHBIE CBS3M M | XAMUHUCCKOTO CTpOCHHA
AKTyalIM3UpOBATh 3a1ady, BBIIBMIaTh rurnoresy | OPTAHHHUCCKHUX  BEIICCTB AM.
e peeHWS, HAXOMMTb apryMeHThI i | DYTVIEPOBa, 5 TCOpHs
JIOKa3aTeNbCTBA CBOMX YTBEPIKIEHUM, 3a1aBaTp | ICKTPOTHTHICCKON 5
napaMeTphbl ¥ KPUTEPUH PEIICHHS; Aucconuanny, — MEPHOTMICCKAH
- aHanmMsWpoBaTh  moNydeHHele B xoge | 3aKOH JL.M. Menneneesa, 3akon
pELIEHNs 3a[add  PE3yJIbTaThl, KpuTHdeckn | COXPAHCHIA Macce),
OIICHMBATh ux JIOCTOBEPHOCTS, | 33KOHOMEPHOCTH,
NPOTHO3UPOBATE H3MEHEHUE B | CHMBOJIMYECKMH  SI3BIK  XUMUH,
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HOBBIX YCJIOBHUSX;

- YMETbh NIEPEHOCUTH 3HAHUS B IO3HABATEIILHYIO
u MIPAaKTHYECKYIO obnactu
KHU3HEICATEIbHOCTH;

- YMeThb MHTETPUpPOBaTh 3HAHUS U3 Pa3HbBIX
MpeIMETHBIX 00acTei;

- BBIBUTaTh ~ HOBbIE  WJEM,  Ipeyiararhb
OPUTHHAJIbHBIE MTOJXObI M PEIICHHUS;

- CIIOCOOHOCTD ux UCTIOJTb30BAHUS B
TI03HABATENIHLHON U COIIUAILHOM MPaKTHUKE

(aKTOJIOrMUeCKUe  CBEJICHUS O
CBOMCTBAxX, COCTaBe, MOJy4YeHUH U
0e3011acHOM UCIIOJIb30BaHUN
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHUYeCKUX BELIECTB B OBITY
U TPAKTUYECKOU AESITEIBbHOCTU
YEIJI0BEKA;

- YMETb BBIIBIATH XapaKTEPHBIE
IIPU3HAKH " B3alMOCBSI3b
W3Y4YECHHBIX MOHATHUI, IPUMEHSITh
COOTBETCTBYIOILIUE MTOHATHS IIPU
OIMCAaHUU CTPOECHMSI U CBOICTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX IPEBPALICHUN;
BBISBIISITH B3alMOCBSI3b
XUMHAYECKHUX 3HAHUUI c
MOHATUAMH UM TIPE/ICTAaBICHUSIMU
JIpYIUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HAauMEHOBAaHMUSI
COCIMHEHUM  MEXIyHapOIHOIO
COr03a TEOPETUUECKOMN 51
IIPUKJIaJHOM XUMUHU "
TPUBUAJILHBIC Ha3BaHUs
BOXHEUIINX BEUIECTB (ITUJIEH,
alleTWIEH, TJHMLEpUH, (eHo,
dbopmanbaerun, YKCYCHas
KHCJIOTA, TJMLWH, YrapHbId Tras,
YIJIEKHUCIIBIN ras, aMMHaK,
ramieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAI coJa U
JPYTUX), COCTaBJIATh (OPMYIIBI
HEOPraHNYECKUX U OPraHUYECKUX
BEILIECTB, YPAaBHEHUS XMMUYECKUX
peakiuii, OOBSICHATh WX CMBICI;

HCIIOJB30BaTh
XUMHUYCCKUX

MOATBEPK1aTh XapaKkTepHbIC
XHUMHUYECKHE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMU
SKCIEPUMEHTAMH M 3aMUCAMH
YpaBHEHUU XUMHUYECKUX
peakumii;

- yYMETh YCTaHABIIMBATh
MIPUHAIJICKHOCTD H3YYEHHBIX
HEOPTraHMYECKUX i
OpPraHUYECKUX BCIICCTB K
onpeAeIeHHbIM KJaccam u
rpymnmnam COEIMHEHU,
XapaKTEpU30BaTh HX COCTaB M
Ba)KHEMIIIHE CBOIICTBA;
ONPENENATh BUJIBI
XUMHYECKHX CBsI3eM
(koBajieHTHAs, HOHHa,

MCTAJINTMYCCKasd,




BOJIOPOJTHAS ), TUTIBI

KPHUCTAJUTMYECKUX pelIeToK
BEIIIECTB; KJIaccu(pUIpoBaTh
XUMHYECKHE

peaxkuuu;

- c(hopMHUPOBATH MPEACTABICHHUS:
0 XHMHMYECKOM COCTaBIISIOIICH
€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, POJIU XMMHH B MTO3HAHHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHWM MBIIIJICHUS U
KYJIBTYPBI JUYHOCTH, ee
(YHKIIMOHATIBHOW T'PaMOTHOCTH,
HEOOXOAMMOW ISl pelIeHHs
MPAKTUIECKUX 3a1a4 u
DKOJIOTMYECKH  OOOCHOBAHHOIO
OTHOIICHUS K CBOEMY 3JIOPOBBIO
Y IPUPOIHON Cpeae;

- YMETh MPOBOAWTH PACUETHI TIO

XUMHYECKUM  (opMmylam |
YpaBHCHHSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
bu3nuecKux BEJIMYUH,
XapaKTepH3YIOLIMX ~ BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBIL
Macchl, o0BeMa
(HOpMaJbHBIC YCIIOBHSI) Ta30B,
KOJINYECTBA BCIIICCTBA,
UCIOJIb30BAaTh CUCTEMHBIE
XUMHYECKUE 3HaHUS TUIS
MPUHATHUS peleHuit B
KOHKPETHBIX YKU3HEHHBIX
CHUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnonb3oBars
COBPEMEHHBIC
cpencTBa MOMCKA,
aHaimn3a "
HMHTEpIpeTau
nH(popManuu nu
nH(OpMAaIIMOHHBIE
TEXHOJIOTHH JUTSt
BBITIOJIHEHUST  3a]a4
npodecCuoHATBHON
e TEIbHOCTH.

B o0s1acTi HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33pEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHOM IPAKTHKH,
OCHOBaHHOTI'O Ha JTUAJIOre KYJBTYP,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJITYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM 31
YUTATENbCKOW  KYJIbTYphl ~ KaK  CpelCcTBa
B3aUMOJICHCTBUSI MEXAY JIIOJAbMH U TO3HAHUS
MHDa;

- OCO3HAHHUE LIEHHOCTH HAay4YHOW JEATEIBHOCTH,
TOTOBHOCTb  OCYHIECTBJISITH IPOEKTHYIO H
HCCIIEN0BATENBCKYIO JEATENBHOCTD
VHIMBUYaJIbHOU B IPYIIIIE;

OniageHne yHMBepCAJIbHBIMHM Y4eOHBIMH
MO3HABATEJILHBIMH [1eliCTBUAIMU:

B) pabora ¢ undopmanueii:

- BJa/IeTh HAaBBIKAMU TOJIy4eHUs! MH(POpMAaLU
U3 MCTOYHHUKOB pasHbIX  THUIIOB,

- yMeThb  IUIaHUPOBaTh U
BBITOJTHSTh XUMUYECKHUH
9KCIEPUMEHT (mpeBpareHus
OpPraHWYecKuX  BEIIECTB  IpH
HarpeBaHuy, MOITyYeHHE STHUJIEHA
W  H3yYEHHE €ro  CBOIICTB,
KayeCTBEHHbIE  PEaKUMM  Ha

aITBJICTHIBI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JICHaTypamus OeJKOB
NpA  HArPpEeBaHWHW,  I[BETHBIC
peakiuu  O€NKOB;  MPOBOAUTH
peakiuu  MOHHOTO  OOMeHa,
OMpENeNsiTh  CpeAy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakiuu Ha cynbdar-, kapOoHat-
U XJIOpUJI-aHUOHBI, HA KATHUOH
aMMOHUS; pemiarb
AKCIIEPUMEHTAIBHBIC 33Ja4d 10
TeMaM "Merasmibr" u
"Hemerayuibl'") B COOTBETCTBUH C




CaMOCTOSITETILHO OCYILECTBIISTH MOUCK, aHAJIH3,
CHCTEMAaTU3alINI0 u MHTEPIIPETALUIO
uHpOpMAaIU Pa3IMYHbBIX BUJIOB u
(dbopM mpescTaBiIeHUS,

- CO3/1aBaTh TEKCThl B Pa3MuHbIX (opmarax c
ydeToM Ha3HaueHHs HHGPOpPMAIMU U LENeBOi
ayJUTOpUH, BBHIOWpAs ONTUMAIBHYIO (GOpMY
MIPE/ICTABIICHUS ¥ BU3YyaIU3aliH;

- OLICHUBATh JIOCTOBEPHOCTb, JISTHTUMHOCTb
nH(pOpMAIH, €€ COOTBETCTBUE IPABOBBIM HU
MOPaJIbHO-3TUYECKUM HOPMaM;

- HCIIOJNB30BaTh CPEACTBA HH(POPMAIIMOHHBIX U
KOMMYHHUKAITMOHHBIX TEXHOJOTHM B pEUICHUH
KOTHUTHBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a7ad C COOIIOACHUEM

TpeOOBaHMIA 3PrOHOMHUKH, TEXHHUKHU
0e30ITacHOCTH, TUTHCHEI,
pecypcocOepekeHus, MIPaBOBBIX u

ATUYECKUX HOPM, HOPM HH(POPMALMOHHON
0e30I1aCHOCTH;

- BJIaJCTb HABbIKAMU PACIIO3HABAHHWSA W 3allIUTHI
uHpopMarK, UHHOPMAIMOHHON OE30MaCHOCTH
JINYHOCTHU

MpaBHIIAMH TEXHHUKU
0€30MacCHOCTH TIPU OOpAIICHUH C
BEIIECTBAMU M JIAOOPATOPHBIM

000pyIIOBaHHEM;  TPEICTABISTH
pe3yabTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3arucu
YpaBHEHHH  COOTBETCTBYIOIIUX
peakuuii  u  (GOPMYIHUPOBATH
BBIBOJIBI HAa  OCHOBE  JTHX
pe3yIbTaTOB;

- yMeTh AHATN3UPOBATH
XUMHUYECKYIO UHPOPMAITHIO,
MOTy4aeMyIo u3 Pa3HBIX

HCTOYHHUKOB (CPEACTB MAacCOBOM
uHdopmanuu, cerb MHTepHET H
IpyrHe);

- BIIaIETh OCHOBHBIMU METOJAMHU
HAYYHOI'O [I03HAHMs BELIECTB U
XUMUYECKUX SIBIICHUN
(HabiosieH1E, U3MepeHue,
AKCIIEPUMEHT, MOJIETIMPOBAHHUE);

- YMETb MPOBOAMTH PACUETHI IO

XUMHYECKUM  (opMmylam |
yYpaBHEHUSIM XMMHUYECKHX
peakuuii ¢  HCIOJIb30BAaHHEM
busuecKux BEJINYHH,
XapakTepU3YIOIINX BEIIeCTBA C
KOJIMYECTBEHHON CTOpPOHBI:
Macchl, oObeMa (HOpMalbHbIE
yCIIOBHSI) Ta30B, KOJUYECTBA
BEIIECTBA; UCMOJIb30BaTh

CUCTEMHBIC XUMHNYCCKHUE 3HAHUA

Ui TPUHATHS — pelleHud B
KOHKPETHBIX KHM3HEHHBIX
CUTYalUsIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.

D¢ dexTnBHO
B3aUMOJICIICTBOBATh
u paboTtaTh
KOJIJICKTHBE
KOMaH/Ie.

B
u

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATECIIBHOCTH U CaMOOITPEACIICHUIO,
- OBJIaZICHUC HaBbIKaMH y‘-I€6HO-

HCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIbHOMN
TS TEeNEHOCTH,

Ogsaanenne YHUBEPCAJIbLHBIMH
KOMMYHHUKATHBHBIMY 1eHCTBUAMM:

0) coBMeCTHasI J1eSITeJIbHOCTD:

- TIOHUMAaTh W HMCIOJB30BaTh MPEUMYIIIECTBA
KOMaH/THOM ¥ MHJIMBUIYaJIbHOM paboThI;

- TMIPUHUMATH LETU COBMECTHOM JESITEIbHOCTH,
OpraHU30BBIBATH U KOOPIAWHHUPOBATH JICUCTBHS
0 ee JOCTI)KEHHIO: COCTaBJIATh  IUIAH
NeUCTBUHM, paclpenensiTb poJM C  Y4eTOM
MHEHMH YYaCTHHUKOB OOCYKJaThb pe3yJbTaThl
COBMECTHOM paboThI;

- KOOp/IMHUPOBaTh ¥ BBIIOJHATH paboTy B
YCIIOBUSX  PEaJIbHOTO,  BHPTYaJbHOTO U

- yMeTb  IUIAHMpOBaTb U
BBINIOJIHSTH XUMHYECKUN
9KCIEPUMEHT (mpeBpareHus
OpPraHMYeCKUX  BEIIECTB  IIpU
HarpeBaHWH, MOJTY4YEHHE STHIICHA
U  W3YYEHHE €ro  CBOICTB,
KayeCTBEHHbIE  pEaKUuM  Ha

aNpICTUABI, KpaxMall, YKCYCHYIO
KHUCJIOTYy; JeHaTypamus OeJKOB
Npd  HArpeBaHWW,  IIBETHHIC
peakiui  O€IKOB;  TPOBOIHTH
peakiMu  HOHHOTO  OoOMeHa,
OTIPENeNIATh  CPeAy  BOJIHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakuuu Ha cyibdar-, kapOoHaT-
U XJIOpUA-aHUOHBI, Ha KaTHOH
aMMOHUS; pemarb




KOMOWHUPOBAHHOTO B3aUMO/ICHCTBHUS;

- OCYILECTBIATh TMO3UTUBHOE CTPATErHYecKoe
MOBEICHWE B PA3NIMUHBIX  CUTYalMsIX,
MIPOSIBIIATH TBOPYECTBO U BOOOpake€HHE, OBITH
MHHULIMATUBHBIM

Osaagenne YHUBePCAILHbIMHU
peryJisiTUBHbIMH J1eliCTBUSIMU:

I) IPUHATHE ce0s U APYTUX JIIOAei:

- IPUHUMAaTh MOTHUBBI U apryMEHTBl APYIHX
mozeit pu aHam3e pe3yJIbTaToB
JeATEIbHOCTH;

- MPU3HABaTh CBOE MPAaBO MW TIPABO JPYTUX
JIOZIeH Ha OIIHMOKU;

- paSBI/IBaTB CHOCO6HOCTB IIOHUMATh MI/Ip C
TIO3UITMH JPYTOTO YEIOBEKa;

OKCIICPUMCHTAJIBHBIC 3ada4r I10

TeMaM "Meramibr" u
"Hemeramibl") B COOTBETCTBUU C
MpaBUIIAMHU TEXHUKHU

0€30IaCHOCTH TIpH OOpAICHUH C
BEIIECTBAMU U JIA0OPATOPHBIM

000py/IOBaHUEM;  IPEACTaBIIATH
pE3yIbTaThI XUMHYECKOTO
JKCIIepUMEHTa B (OopMe 3alucH
YPaBHEHUI  COOTBETCTBYIOIIMX
peakuuii ¥ (QOpMyIMpPOBATH
BBIBOJBI Ha  OCHOBE  3THX
pE3yJIbTaTOB

OK 07. B 00/1acTH 3K0/710rM4€CKOr0 BOCTIMTAHMS S - chopMHPOBATEL TPEICTABICHUS:
ConeiicTBOBaTh - c(hOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLICH
COXPaHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpYXKalollel cpefpl, | SKOHOMUYECKUX  IPOLECCOB HA  COCTOSHUE | MHpPA, POJIM XUMHHU B MMO3HAHUH
pecypcocOepexeHuro, | IPUPOIHOM M COUMAIBHON CPENbI, OCO3HAHUE | SBJICHUH [IPUPOABL, B
IPUMEHATh  3HAHMS | [I00AJTBHOTO  XapaKTepa  YKOJIOIMYECKHX | GOPMHUPOBAHMM MBIILIEHAS U
00 W3MeHeHuu | IpooiieM; KYJIbTYpbI JINYHOCTH, ee
KINMATa, MPUHLOHANG | - [UIAHKPOBAHKUE U OCYIIECTBICHHUE ICHCTBUMA B | (YHKIMOHAIBHON TI'PaMOTHOCTH,
BepeKIINBOTO OKPY’KaroIllel cpefie Ha OCHOBE 3HAHUWS IIeJiel | HEOOXOAMMOM Uil peLIeHUst
IPOM3BOJICTBA, YCTOMYMBOTO pa3BUTHUS YEJIOBEUYECTBA; | IPAKTUYECKUX 3a/1a4u
3 peKTUBHO AKTHBHOE HENpHATHE JCUCTBHM, TPUHOCSIIMX | SKOJIOTMYECKH  OOOCHOBAaHHOTO
NeiicTBOBATD B | BPEI OKpYXKarOLIEH cpene; OTHOILIEHUSI K CBOEMY 370POBbIO
Ype3BBIYANHBIX - yMEHHE MPOTHO3UPOBATH | U IPUPOJHOM CPELE;
CHTYaLHsIX. HeOIaronpusTHIE OKOJIOTHYECKUE | - YMEeTh COOJIIOAATh IpaBUIiIa
TIOCJIEZICTBHS NPEIIPUHIMACMBIX | SKOJIOTHUYECKH 11eJIeCO00pa3HOro
JEHCTBUM, TPEAOTBPALATh UX; MOBEJICHHUSI B OBITY W TPYJIOBOU
- pacimpeHue OIlbITa JEATENTbHOCTH | ACATEIIBHOCTH B LEJIsIX
9KOJIOTMYECKON HAIIPABICHHOCTH; COXPAHEHHUsI CBOETO 3JI0POBbS U
- OBJIQ/ICHUE HaBbIKaMH Y4EOHO- | OKPYIKAIOIICH MPUPOIHON CPEJIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COIMMAJIbBHOU YYHUTEIBATh OIIaCHOCTH
ACATCIIBHOCTH, BO3IEHCTBUS Ha SKUBBIE
OpraHu3MbI OTPEIETICHHBIX
BEIIECTB, MTOHUMAsT CMBICH
ITOKA3aTeNst NPEEIBHON
JIOTYCTUMOM KOHIIEHTpAIuU
IIK 3.2
Opranu3oBbIBaTh U
OCYILIECTBIIATh
JKCILTyaTaIUIo
OECITMIIOTHBIX

BO3JIyLIHBIX CY/IOB
CMCIIaHHOTI'O THIIA,
B TOM YHCJIE B
0COOBIX YCIIOBHSIX
0COOBIX ClTyyasix B
noJieTe.




B pesynbrare ocBOEHHS MpOrpaMMbl y4eOHOIO MpeAMeTa peannu3yercs MporpaMMa BOCIUTAHUS,
HarpaBjeHHas Ha (POPMUPOBAHUE CIEAYIOIINX JIUYHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposiBisgroninii akTUBHYIO TPAXKJIAHCKYIO TO3UIIMIO, JEMOHCTPUPYIOIUNA MPUBEPHKEHHOCTD
IIPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHYECKH AKTHUBHBIA M Yy4YacTBYIOUIMI B
CTYJCHUYECKOM M TEPPUTOPUATIHLHOM CaMOYIpPABICHUH, B TOM YHUCJIE Ha YCJIOBUAX J10OpPOBOJIHYECTBA,
MPOAYKTUBHO B3aUMOJICHCTBYIOIINI M YYAaCTBYIOLIH B €SI TEIHHOCTH OOIIECTBEHHBIX OPTaHU3AIHIA.

JIP 4 TlposBAsitOIMiA U TEMOHCTPUPYIOIINNA YBaXKEHHUE K JIIOJM TPYy/Aa, OCO3HAIONINI IIEHHOCTh
cooctBeHHOro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
podecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAAN.

JIP 16 IIpuoOpereHue OOYYAOIIMMHUCSA COIHUAIBHO 3HAYMMBIX 3HAHUM O TpaBWIIAX BEICHUS
9KOJIOTMUYECKOro o0pa3a >KM3HM O HOpMax M TPAJAMLMSIX TPYIOBOH N1EATEIHHOCTH YEJIOBEKa O HOpMax U
TpaJAUIUAX TOBEICHUS YEJI0BEKa B MHOIOHAIIMOHAILHOM, MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 IlonyuyeHue 00y4aromuMHUCsS BOZMOKHOCTH CAMOPACKPBITHS U caMOpean3alus JINYHOCTH.

JIP. 30 OcymecTBisAOMUI TMOUCK W HUCIONb30BaHUE HHPOpPMALUK, HEOOXOTUMON st
3 QEKTUBHOTO BHITIOJIHEHUS PA3IMYHBIX 3a/1a4, TPOPECCHOHATBHOTO U JINYHOCTHOTO Pa3BUTHSL.



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 NMPOrpaMMbl y4eOHOM TUCHHUIIUHBI 72

B TOM YHCIIE:

OcHOBHOE co/lep:KaHue 72

B TOM YHCIIE:

JIEKITNH, YPOKH 34

MPAKTUYECKHUE 3aHATUS 28

J1ab0paTOPHBIE 3aHATHS 10

IIpodeccnoHaTbHO-OPUEHTHPOBAHHOE CO/IEP:KAHNE

B T.4..

TEOpeTUIEeCKoe O0yueHue 34
MIPAKTUICCKHUC 3aHITHSI 28
nabopaTopHEIC 3aHATHS 10

IIpome:kyTounasi arrectanus (B popme nuddepenurpoBanHoro 3auera)




2.2 TemaTH4yecKHUii IUVIaH U coepPKaHUE Y4eOHOI UCHUNIHHBI

1 2 3 4
dopmupyemMble
KOMIIETEHIITUH
HaumeHoBaHue pa3jiesioB U TeM Conep:kanue y4eOHOT0 MaTepHuaJia, MIpaKkTU4ecKue v JadopaTopHble 3aHATHS, Oo6bem (OK),IIK u
caMocCTosITe]IbHAs padoTa 00y4aromuxcs 4acoB JIMYHOCTHBIE
pe3yabTaThl
(JIP)
Pa3nea 1.TeopeTuyeckue 0CHOBbI XUMHUH 8
Tema 1.1CtpoeHne aTOMOB. 1.1.10cHoBHbIE NOHATHUS U 3aKOHBI HEOpraHUUECKOH 1 001el xumuu. [lepuonnueckas OK 01 OK 02
Ilepuonuueckuil 3aKOH U cucrtema xumuueckux aiemeHToB /.. MenaeneeBa. CTpoeHue aTroma JIP 16,23,30
NepHoNYEecKas cucTeMa Coaepixanue yueOHOro MaTepuasa
XUMHUYECKUX 31eMeHToB J1. 1. CoBpemeHHasi Monenb CTpoeHus: aroMa. CHUMBOJIMYECKUM SI3bIK XUMHH. XUMHYECKUM 3JIEMEHT.
Meneneena OnekTpoHHas KoHQurypaims aroma. Kiaccugukamuss XUMHYECKHX 3JIeMEeHTOB(S-, p-, d-
JJeMeHThl). BajeHTHbIe 3JeKTpOHBL BaneHTHOCTh. DJEKTpOHHAs MPUPOJa XUMUYECKON CBS3U.
DNeKTpOOTPULIATENLHOCTh. BHUIBI XUMHUYECKOW CBA3M (KOBAJEHTHAs, MOHHAs, MeTaJIMyecKas,
BOJIOPOJIHAST) M CIIOCOOBI €€ 00pa30BaHMS. 5
[Teprommueckass cucrema xumuyeckux anemeHtoB .M. MenneneeBa. PU3MYECKHH CMBICIT
[lepuoanyeckoro 3akona J[.M. MenpeneeBa. 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHYECKUX
ANIEMEHTOB, OOpa3yeMbIX MMH TPOCTBIX U CJIOXHBIX BEIIECTB B COOTBETCTBUU C IOJIOKEHHEM
XUMHAYECKOro 3reMenta B [lepuommdeckoid cucreme. MUpPOBO33PEHUECKOE M HAYYHOE 3HAUYCHHE
[lepuognueckoro 3akonHa [I.M. Menneneesa. [Ipornoser [I.M. MenneneeBa. OTKpBITHE HOBBIX
XUMHYECKHX 2JIEMEHTOB
1.1. 2IIpakTnyeckoe 3anaTue Nel Perenne npakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX 3a7ad
no teme: "OCHOBHBIE KOJMYECTBEHHBIE 3aKOHBI M PACUYEThl MO YPABHEHUSIM XHMHUYECKHUX OK 01 OK 02
peakii” 2 TK 2.1
IIpopunibHbie U npodecCHOHAIBLHO 3HAYHUMBbIE JJIEMEHThI CcOJAep:KaHUA: XUMUYECKUE TP 2.4.1 6.23 30
SIBJICHUSI B OCHOBE TEXHOJIOTMYECKUX ONEepaluid Ha TPEANPUATHSIX aBHAIMOHHOW OTpaciu P
(HaruIaBKa P PEMOHTHBIX pab0TaX, HAHECCHUE JIAKOKPACOUYHBIX IMTOKPBITHI).
1.1.3llpakTuyeckoe 3ansaTHe Ne2PerieHrne MPakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3a/1a4 OK 01 OK 02
no teme: llepmogmueckas cucrema xumuyeckux snemeHtoB .M. MennaeneeBa. CtpoeHue 2 K 2.1
aToma

IIpopuibHbie M npodeccHOHAIBLHO 3HAYUMbIE 3JJIeMEHTHI cojaep:kaHuss. OCHOBHBIE

JIP 2,4,16,23,30




2

XUMHUYECKHE 3aKOHBI, TCOPHUH U YYCHHUS CIOCOOCTBYIOT OoJyiee TOJTHOMY U OCO3HAHHOMY
MOHUMAHUIO XMMHYECKUX MPOLECCOB Al (OPMHUpPOBAHUS HAy4YHOTO MHPOBO33PEHHUS; Kak
OCHOBBI JUIsI KOJIMYECTBEHHBIX pAaCUETOB M pEHICHUS MHOTHE pacyeTHbIe 3aJlayu
MIPAKTUYECKOr0 U TEXHOJIOTUYECKOT0 3HAUYEHUSI.

1.1.4IlpaxkTuyeckoe 3aHsaTHe Ne3PerieHue SKCIEpUMEHTAIBHBIX 3a7ad IO Teme: Turbl
XUMUYECKHX CBs3eil. THUIbI KpUCTAJUIMYECKHUX PELIETOK

IIpogunbHbie U NpoeccHOHATBLHO 3HAYMMbIE 3JIeMEHThI cojep:kaHus. BemectBa ¢
aTOMHOM W METAJUIMYECKOM  KPUCTANIMYECKUMH  pEUIeTKaMHU  KaK  KOMIIOHEHTBI
MOJTYITPOBOTHUKOBBIX MaTepHAIIOB, (DOTORIIEMEHTOB, TUO/I0B, HHTETPAIBHBIX M AJIEKTPUIECKUX
CXEM.

OK 01 OK 02
IIK 3.2
JIP 2,4,16,23,30

Pa3nea 2. XumMnueckne peakuumn

10

Tema 2.1 Tunoel XUMHYECKHUX
peakiuii

2.1.1 Knaccudukaius 1 THITBI XAMUYECKUX PEAKIMI HEOPTaHMIECKUX COCTUHCHHIMA

OK 01 OK 02
IIK 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJa

KJ'IaCCI/I(i)I/IKaHI/ISI U THUIIBI XUMHWYCCKUX peaKIII/Iﬁ C Yy4JaCTUEM HCOPraHWYCCKHX BCHICCTB.
CocraBneHue ypaBHEHUW pEaKIUld COCAMHEHUS, PA3JIOKEHUs, 3aMEIICHHs], OOMEHa, BT.U.
peaKum?I TOpCHUs, OKUCIICHUA-BOCCTAHOBJIICHUA.

YPaBHeHI/ISI OKHCJIICHUA-BOCCTAHOBJICHUA. CTCHGHB OKHUCJIICHUA. OKI/ICJ'II/ITGJ'II) 158
BoccTaHOBUTENh. COCTAaBJICHHE W YpaBHUBAHUE OKHCIUTEIHbHO-BOCCTAHOBHUTEIIBHBIX PEAKIIHA
METOJIOM DJIEKTPOHHOTO OanaHca. OKHCIUTETbHO-BOCCTAHOBUTENIbHBIC PEAKIIMU B TPUPOJE,
IMPOU3BOJCTBCHHBIX IMPOLCCCAaX U JKUBHCACATCIIBHOCTH OPraHM3MOB.

2.1.2 IIpaktnuyeckoe 3anaTHe Ned PemieHue SKCIEpUMEHTANBHBIX 3a7ad IO TeMe:
"OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE peakuu'

IIpopunbHbie M NpodgecCHOHATBHO 3HAYUMMBbIe JJI€MEHTbl CO/Aep:KaHHWsl. 3HadcHHE
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi B MPHUPOAE U HA MPENNPHUITUSIX aBHALIMOHHOU
oTpaciu. OKHCIUTENBHO — BOCCTAHOBUTEIBHBIE ITPOLIECCHl KAK OCHOBA MPOILIECCOB KOPPO3UU
METaJIJIOB, pa0b0Thl XMMHUYECKHUX UCTOYHUKOB TOKA M aKKYMYJISITOPOB U T.J.

OK 01 OK 02
[IK 3.2
JIP 4,16,23,30

Tema 2.2 DuekTpoJuTHYECKast
JUCCOIUAIIMA U HOHHBII 00MeH

2.2.1PacTtBopeHue Kak (PU3UKO-XMMUYECKHIA TIPOIIECC.

OK 01 OK 04
IK 2.1
JIP 4,16,23,30

Conep:kanue y4eOHOIro MaTepuaa
Teopust snekTposnuTudecko aucconranyy. MoHbl. DJIEKTPOJINTHIL, HEIIEKTPOIUThI. Peakuuu




1 2 3 4
HMOHHOI'O oOMeHa.
CocraBieHnepeakiniHOHHOT00OMEHAITY TEMCOCTaBICHUANXITOIHBIX UCOKPAILIEHHBIX NOHHBIX
ypaBHeHU. KUCIOTHO-OCHOBHBIE peaklivy. 3aJaHUsl Ha COCTaBJIIEHUE HOHHBIX PEaKUil.
[IpakTHyeckoe UCHOIB30BAHUE PEAKIM MOHHOTO OOMEHA M THUAPOJU3a B TEXHOJIOTHYECKUX
Ipoleccax ele3HOAOPOKHOro TpaHcnoprta. [oHATHA: raabBaHOCTEIHs, rajlbBaHOIUIACTHKA,
UX NPAKTUYECKOE 3HAUYEHUE B JKEIE3HOIOPOKHOM XO3SIHCTBE.
2.2.2J1a6opaTopHoe 3ausitue (padora) Nel'"lccnemoBaHue CBOICTB —DIEKTPOJIUTOB.
Omnpenenenue pH cpenbl pactBopoB. Teopus 3MEKTPOIUTUUECKON qUCCOaIuu’ OK 01 OK 04
IIpodgunbHbie H NpodeccHOHATBHO 3HAYNMBbIE 3JIeMEHThI COAepP:KAHUA. AKKYMYJISTOPBI: 2 1K 2.1
MIPUHIIMI UX paboThl, ux npumenenue B CLIb. TP 4,16,23,30
2.2.3J1abopaTopHoe 3aHsaTHE (padoTa)Ne2 "Peakuuu nonHoro oomena. ['maponus coneir” OK 01 OK 04
IIpodunbubie M podecCHOHAILHO 3HAYUMBIE 3JIEMEHTHI coaepkaHusi. [[puMeHeHre Ha 2 K 3.2
TPAHCIOPTE pPEAKUWU HOHHOTO OOMEHa /s yMST4eHUs BOJBl (CHIDKEHHE KOHIICHTPALUU )
nonos Ca?" u Mg?"). I'uaponus Ha NpeaNpUATHAX TPAHCIIOPTA. TP 4,16,23,30
Pasnen 3. CTpoeHue BenecTBa U CBOMCTBA HEOPraHNYECKHUX BelIECTB 14
Tema 3.1 Knaccudukanus, | 3.1.1 OCHOBHBIE KIacChl CIOKHBIX HEOPTaHUYECKHX COEAMHEHUH. OK 01 OK 02
HOMEHKJIaTypa 51 CTpOCHUE IK 2.1
HEOPraHUYECKUX BELIECTB JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJa
[Ipenmer Heopranuueckoi xumuu. Knaccudukanus Heopranmdyeckux seriecTB. IIpocTteie n
clloHbIe BemlecTBa. OCHOBHBIE KJIAacChl CIOKHBIX BEUIECTB (OKCUABI, TUAPOKCUIbI, KUCIOTHI,
conu). B3auMoOCBs3b HEOPraHMYECKHUX BEIIECTB. ATrperaTHbleé COCTOSHHUS BEIIECTBA.
Kpucrannuueckne u amopgHble BemiecTBa. THIBI KPUCTAJUIMYECKUX PEHIETOK (aTOMHasi, 2
MOJIEKYJISIpHasi, NOHHAs, METaJuInuecKas). 3aBUCUMOCTh (DU3MUYECKUX CBOMCTB BELIECTBA OT
THUIIA KPHUCTAJUIMYECKON pELIETKN. 3aBUCUMOCTh XUMHYECKON
aKTHBHOCTHBEIIECTBOTBUAAXUMUYECKONCBA3 UM TUIIAKPUCTAINTNYECKOUPEIIETKH. [Tpuumns!
MHOT'000pa3usi BENECTB
3.1.2I1pakTuyeckoe 3ansaTHe NeSPemeHne HKCIEPUMEHTANBHBIX 33j1a4 1Mo Teme: YUucThie OK 01 OK 02
BELIECTBA U CMeCH. J[ucnepcHble CUCTEMBI. 9 K 3.2
IMpoduabHbie U nMpodeccHOHAIBLHO 3HAYUMBbIE 3JIeMEHThI colepxkanusi. CTEKIOIIaCTUK TP 4.16 '23 30
KakK OCHOBA JUJI1 U3TOTOBJIEHUS IETAJICH aBUALIMOHHON TEXHUKH. T
Tema 3.2 @wusuxko-xumuueckue | 3.2.1 Meramnsl. [Tonoxkenue B I[ICXD JI.M. MenneneeBa, ocooeHHOCTH cTpoeHust. Kopposus OK 01 OK 02
CBOMCTBA HEOPraHMYECKUX | METAJIIOB. MeTO bl 3a1UThl KOHCTPYKLUN MTOABUKHOI'O COCTAaBA IIK 2.1




2 3 4
BEILIECTB JIP 4,16,23,30
Conep:kanue y4eOHOIro MaTepuaa
Mertamnel. OOmue (Qu3MUecKue W XUMHUYECKHE CBOMcTBa MeTamioB. CrocoObl MOJTY4eHHS. 2
3HaueHue METaJIJIOBUHEMETAJUIOBBIIPUPOICHKU3HEIEATEIbHOCTUYETIOBEKAaHOPTaHU3MOB.
Koppo3ust MeTayuioB: BUIbI KOPPO3HUH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UHU
3.2.2 Ilpaktuyeckoe 3aHsaTHe Ne6 PemieHue -SKCIEpUMEHTAIBHBIX 3a7a4 10 TEMeE:
"Meramibt" OK 01 OK 02
[MpopuabHbie W NpodecCHOHAIBHO 3HAYHMMbIE JJIEeMEHTbI coaep:KaHuss. MenHbli u 2 K 3.2
JATYHHBIM MPOKAT MCHONb3YEeTCAd IPU HU3rOTOBIEHWHM W PEMOHTE JeTajed TpaHCIopTa, JIP 4,16,23,30
pa3IMYHON anmapaTypsl B CaMOJIETaX U CBS3H.
3.2.3. Hemeramiel. [Tonoxenne B [ICXD JI.U. MenneneeBa, 0COOCHHOCTH CTPOCHUS OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia
Hemeramnpl. O6mue pusnyeckne U XMMHUYECKHUE CBOMCTBA HEMETAUIOB. THUIHUYHBIE CBOMCTBA
HemetaiioB IV- VIl rpynn. Knaccudpukanuss 1 HOMEHKIIaTypa COEIMHEHUH HEMETallJIoB. 2
[IpuMeHeHHe BaKHEMIIMX HEMETAJUIOB U MX COEJUHEHUH B KEJIEe3HOJAOPOXKHOM XO3iHCTBE
KpyroBopoTsl OMOTe€HHBIX 2JIEMEHTOB B IPUPOJIE
3.2.4 Ilpaktnueckoe 3anaTHe Ne/ PemeHue 5KClepUMEHTANBHBIX 337ady IO TeMe:
"Hemetanmsr" OK 01 OK 02
IIpodunibubie 1 npodecCHOHANBHO 3HAYUMBbIE 3JIEMEHTHI coaep:kanus. HepTHbIE ra3sl 5 K 3.2
HCIOJIb3YIOT B CUCTEMAaxX TPAHCIIOpPTa JJIsl 3allOJIHEHUS AJIEKTPOBaKyyMHBIX MpuOopoB. Cenen 1P 4.16 '23 30
— OCHOBa JJsi M3TOTOBJICHHUS BbIIpsMUTENed H  (oTornemeHTOB. KpemHMiT —HrnemMeHT T
WHTETPATHHBIX MUKPOCXEM CHCTEM YIPABJICHUS JIBIKECHHEM.
Tema 33 Wnentudukanus | 3.3.1'eneTnueckas cBsi3b HEOPraHUYECKUX COEAMHEHHUH
HEOPraHNYECKUX COETVMHEHUI Coaep:xanue yueOHOro MaTepuaJia
XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKMX  BemecTB  (OKCHJIOB, OK 01 OK 02
THJPOKCHIIOB, KHCJIOT, COJIel M JAp.). 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB MPOCTBIX 2 IIK 2.1
BEIIECTB, BOJOPOJIHBIX COEAMHEHUM, BBICIINX OKCHAOB M THUAPOKCUAOB. MneHTudukamus JIP 4,16,23,30
HEOPraHMYECKUX BEIIECTB C UCIHOIb30BAHNEM UX (PU3UKO-XUMHUECKUX CBOMCTB, XapaKTePHBIX
Ka4ECTBEHHBIX PEAKLIHUI
Hmoz | cemecmpa: MakcumanbHas yaeOHas Harpy3ka (Bcero) 32
O0si3aTenbHast ayAMTOpHAs yaeOHasi Harpy3ka (Bcero) 32




1 2 3 4
MPAKTUYECKUE 3aHATUS 14
naboparopHblie 3aHATHS (PabOTHI) 4
Pa3jnen 4. CTpoeHue U CBOICTBA OPraHMYeCKUX CoeTHHeHUit 32
Tema 4.1 Knaccudukanms, | 4.1.11Tonarue 06 opraHM4ecKuX BEIIECTBaX, UX NPUMEHEHHUE Ha JKEJIE3HOU JIOpOoTe. OK 01 OK 02
CTPOCHUE u HOMEHKJIaTypa IK 2.1
OpraHUYECKUX BEIIECTB JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJa 2
[osiBiieHue 1 pa3BUTHE OPraHUYECKON XUMHHU Kak Hayku. [Ipenmer opranmyeckoit xumuu. Mecto
Y 3HAYCHHUE OPTAaHWYECKOW XMMHUU B CUCTEME €CTECTBEHHBIX HAYK. XUMUYECKOE CTPOCHHE KaK
MOPSAIOK COENMHEHUS aTOMOB MOJEKyJle COTJlacHO HMX BaJleHTHOCTH. [IpumeHenue
OpPraHUYeCKUX BEUIECTB Ha JKEJIE3HOM Jopore
4.1.2Teopus A.M. byrnepona. Kiaccudukanusi opraHM4ecKux BeIIecTB. OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Coaep:xaHue yueOHOro MaTepuaJa 2
[TonoxxeHHuss TEOPUM XMUMHUYECKOTO CTPOEHHUs opraHuyeckux coenuHeHuii A.M. Bytneposa.
VYrnepoaHblid CKeleT OpPraHuYecKOM MOJNEKYIbl 3aBUCHMOCTh CBOWMCTB BEIIECTB OT XMMHUYECKOTO
crpoeHusi Monekyn. M3omepust u uzomepsl. [lonsite o ¢yHKUMOHANBEHOW Tpymme. Pamgukar.
[TpuHIHIIET KIaccupUKaluu OpraHIYECKUX COETUHEHUIA.
MesxayHapoiHasTHOMEHKIIATYPaUTIPHHITUIIBIHOMEHKIIATYPhIOpraHMUECKUX COSTMHEHHUN
Tema 4.2 CpoiicTBa opranndeckux | 4.2.1AnKaHbl: COCTaB, CTPOCHUE, TOMOJIOTHYECKUH PS. OK 01 OK 02
COEIMHEHUI K 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJa 2
[IpenenbHbie yraeBOAOPOABl (ATKAHBIMIMKIOATKAHBI).  OCOOEHHOCTH KilacCUpUKAIIMU U
HOMEHKJIATYphl, H30MepHs, (QU3NYECKUE CBOWCTBA, XHMMHUYECKHE CBOWMCTBA, CIOCOOBI
noyrydeHus. ['opeHre MeTaHa Kak OJIMH M3 OCHOBHBIX MCTOYHHKOB TEIlIa B MPOMBINUICHHOCTH
u ObiTy. CBOMCTBa MPUPOAHBIX YIJIEBOJOPOJIOB, HAXOXKACHHE B MPHUPOAEC W TPUMEHEHHE
AJTKaHOB.
4.2.2 Tlpaktuyeckoe 3aHsATHe Ne8 PemieHne 5SKCIEPUMEHTAIBHBIX 3agad [0 TEMe: 2 OK 01 OK 02
"CpaBHUTEbHAA XapaKTEPUCTHKA METaHa U 3TaHa" IIK 3.2
IIpopuabHbie M npodgecCHOHATIBHO 3HAYHMMBble JJ1eMeHThl cojaep:xkanus. Kuiakue JIP 4,16,23,30




2 4

yriaeBoopoibl (OEH3MHBI, KEPOCHHBI, COJSPOBBIE Macila, Ma3yT) - B KaueCTBE I'OpPIOYETO B

JBUraTeNsiX BHYTPEHHEro CropaHus TpaHcropra. TBepible yriaeBoJopois! (mapaduHbl) —

KOMITOHEHTBHI J)KUJIKUX CMa30K, UCIIOJIb3YEMBIX Ul CMA3KH JIETajlel U y3JI0B..

4.2.3 Ankensl, ankaauenbl. CocTaB ¥ OCOOCHHOCTH CTPOCHUS OK 01 OK 02

IK 2.1

JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJa

HenpenenbHble  (IKeHbl,  alKUHbIMAJIKaaueHbl). OcoOeHHOCTH — KiaccuuKauuu U

HOMEHKJIATypbl, HW30MepHs, (U3NYECKHe CBOWCTBA, XHMHUYECKME CBOWCTBA, CHOCOOBI

MOJTyYEeHHUS.

I'opeHueaneTniIeHakakKuCTOYHUKBBICOKOTEMITEPATYPHOTOIIIAMEHUIISICBAPKUUPE3KUMETAILIIOB.

IIpakTHyecKoe MPUMEHEHHUE AJIKEHOB U aJIKaJMEHOB B KeJIE3HOI0OPOKHOM XO3sIHCTBE

4.2.4 IlpakTnueckoe 3aHsaTHe Ne9PemieHne »HKCIEPUMEHTAJIbHBIX 3a7ady IO TEMeE: OK 01 OK 02

"[lonyueHue sTuIEHAa U U3yYEHUE €r0 CBOKUCTB" K 3.2

IIpogunbHbie M npodeccHOHAIBLHO 3HAYUMbIE 3JIeMEHTBbI cojep:kaHus. [IpumeHneHus P 4.16 ’23 30

MOJIMMEPOB Ha NMPEANPHUITUSAX TPAHCHOPTA JUIs DJICKTPOU3OJISIIHH, T

425 TIlpaktuueckoe 3anHsaTue NelOPemenne »SKCIEpUMEHTANBHBIX 3a7ad IO TEMeE:

"AneTuieH u ero romoaoru" (AJNKUHBI) OK 01 OK 02

IIpodpnibHbie U npodecCHOHAIBHO 3HAYHUMbIE 3JJIEMEHThbI coaepxkaHus. [IpuMeHeHne I1K 3.2J1P

MOJIMMEPhl Ha OCHOBE MPOM3BOAHBIX AJTKHHOB B KAaueCTBE H3OJSAIUU 3AIIUTHBIX 00O0JIOYEK 4,16,23,30

KaOeNbHBIX U3/1€JTUI U TPOBOJIOB.

4.2.6 Apensl. CocTaB, CTpOCHHE, MTOTyUYEHUE OK 01 OK 02

[K 2.1

JIP 4,16,23,30

Conep:kanue y4eOHOIro MaTepuaa

OcobeHHOCTH  KJIacCU(pUKAIMM ¥ HOMEHKJIATyphl, H30MepHs, (U3NYECKUE CBOMCTBA,

XUMHUYECKHE CBOICTBA, CTOCOOBI MOJyUEHUSI.

4.2.7 Ilpaktnyeckoe 3aHsTHMe NellPemenue »SKCHEpUMEHTANbHBIX 3a7ad IO TEMeE:

"CpaBHUTENbHAS XapAKTEPUCTHUKA CITUPTOB" OK 01 OK 02

IIpodgunbHbie W NpodecCHOHAIBLHO 3HAYUMBbIE JJIEMEHThI colep:kaHusa. OIHOATOMHBIE IIK 3.2JIP

COUPTBI — KakK OCHOBAa JIAKOKPACOYHBIX MAaTEPHAIOB HAXOJAIIMX CBOE IPUMEHEHHE B 4,16,23,30

ABHAIMOHHON OTPAacCIIH.

4.2.8 Anpnerunsl. Kapoonossie kucinotel. CocTaB, CTpoeHUE, KIacCU(UKAIUS OK 01 OK 02




1 2 4
JIP 4,16,23,30
Conep:xkanue y4eOHOro MaTepuasia
OcobeHHOCTH  KJTacCU(pHUKAIMM ¥ HOMEHKIATypbl, HW30MepHs, (U3NYECKUE CBOMCTBA,
XMMHUYECKHE CBOMCTBA, CIIOCOOBI MOMy4YeHHUs. Mblla KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT,
ux Morotee neiicteue. CiokHbIe 3PHUPHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIIOT.
4.2.9 JIaGopaTopHoe 3aHsiTue (padota)Ne3"CpoiicTBa abIeTHI0B U KAPOOHOBBIX KHUCIOT"
IIpopunbHbie M mnpodgeccHOHATBHO 3HAYMMbIe 3JEMEHTBbI COJepP:KAHMA. AHWIMHO- OK 01 OK 02
¢dopmanpAeTUHbIE — KOMIIOHEHT 3JIEKTPOM3OJSLMOHHBIX JIAKOB, HEOOXOAHMMBIX B OK 04
ANEKTPOTEXHUYECKOW ammapaTrype. MypaBbUHBIM allbJeru]l KaK KOMIIOHEHT OaKeIUTOBOrO [1K 3.2JIP
JaKa, SBJSIOIMIMMCS aHTUKOPPO3HOHHBIM MOKPBITHEM Il YCTPOMCTB TpaHCIopTa. TeKCTONIUT 416 2’3 30
KaK OCHOBA JUISl M3TOTOBJICHMS DJIEKTPOU30JIATOPOB. IIpuMeHenne maBeneBol KUCIOTHI AJIs R
OYMCTKHM METAJUIOB OT PXKABUMHBI M HAKUIIH.
4.2.10 ITIpakTuyeckoe 3aHsTHe Nel?PemieHne SKCIEpUMEHTANBHBIX 33434 IO TEMeE:
"Cnosxusbie 3¢upst. XKupsl. [Tonstue o CMC"
IIpodunibHbie U MPO(PecCHOHATBLHO 3HAYMMBIE JJIEMEHThI coJepxkaHusA. byTuianerar Kak OK 01 OK 02
KOMIIOHEHT TMeHTa(TaleBbIX 3Maliell, MCMONb3yeMbIX Ul OKPAacKHd YCTPOMCTB TEXHHKH; IIK 3.2
ANEKTPOU3ONIALMOHHBIX J1aKOB. MBIIA BBICIIMX JKUPHBIX KHCJIOT Kak 3aryCTUTENd B JIP 4,16,23,30
IUIACTUYECKUX CMa3KaxX, MPUMEHSIEMBIX B PA3JIMYHBIX MEXaHM3MaxX JJIs CMa3Ku YCTPOMCTB H
Ap.
4.2.11 Amunbl. AHUITUH OK 01 OK 02
IK 2.1
JIP 4,16,23,30
Conep:kanue y4eOHOro MaTepuaa
OcobeHHOCTH ~ KJTacCU(pHUKAIMM ¥ HOMEHKJIATypbl, HW30MepHs, (U3NYECKUEe CBOMCTBA,
XUMHUYECKHE CBOICTBA, CITOCOOBI MOJTyYEHUSI.
4.2.12 JladopatopHoe 3ansitue (padora)Ned"AmuHOKHCIOTHL. benknu. PacrnosnaBanwme OK 01 OK 02
BOJIOKOH" OK 04
IIpoduibubie U nNpogecCHOHAIBHO 3HAYUMbIE 3JIEMEHThI coaep:xkaHus. [Ipumenenue kies IIK 3.2JIP
Ha OCHOBE MOJIMaMUA JJIsl CKIEUBAHUS YCTPOWCTB TPAHCIIOPTHOW TEXHUKH. 4,16,23,30
Tema 4.3 WNnenrudukarnus | 4.3.1 JlaboparopHoe 3ansTue (padora)Ne5"CpoiicTBa yriieBo10B" OK 01 OK 02
OpraHUYECKUX BEILECTB, ux | [Ipo¢uibHble 1 NMPodeccHOHATBHO 3HAYMMBbIE 3JIeMeHThI cofep:KaHuA. D(PUpPbl MacITHON OK 04
3HQYEHHWE W  TNPUMEHEHHE B | KHCJIOThI, OOpa30BaHHBIC MACISHOKHCIBIM OpOXKCHHEM TIJIFOKO3bI, HCIOJB3YIOTCS Kak IIK 3.2
OBITOBOM M  IPOM3BOJCTBEHHOM | MIacTU(UKATOPHI JIAKOB JJIs1 YCTPOUCTB M MPUOOPOB TPAHCHOPTHOM TEXHUKH. JIP 4,16,23,30




1 2 3 4
NEATEIILHOCTH YeJI0BEKA 4.3.2 Ponb xuMuM B 00ECIICUEHUH 3KOJIOTUIECKON, JHEPTETUYECKON U MUIIEBON 0€30ITaCHOCTH OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
Conep:kanue y4eOHOTro MaTepuaa 2
Poinb oprannyeckoil XUMHH B PEILICHUH MPOOJIEM SHEPreTHYECKON 0e301MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3/JaHUU HOBBIX MaTEpUaOB, HOBBIX HMCTOUYHHUKOB SHEPrUM (AIbTEpHATHUBHBIC
HCTOYHUKHU 3Heprun). OnacHOCTh BO3JEHCTBUS Ha )KUBbIE OPraHU3Mbl OPraHUYECKUX BEILIECTB
OTHENBHBIX KIJIACCOB (YTIIEBOJOPOBI, CIUPTHI, (HEHOJBI, XJIOPOPTraHUMYECKHE MPOU3BOIHEIC,
QJIBJIETUJIBI U JIP.), CMBICJI [TOKA3aTeNsl MPEAEIIbHO TONYCTUMOM KOHLEHTPALUU
Pa3nes S. Kunernueckue 1 TepMOXMMHYECKHE 3aKOHOMEPHOCTH NIPOTEKAHMA XUMHYECKHX PeaKIuil 2
Tema 5.1 Ckopocts xumumueckux | 5.1.1 IpakTuyeckoe 3ansTue Nel3PemeHne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3a7ad 2
peakuuii. Xummuueckoe paBHoBecue | 1o teme: "CKOpOoCTh XUMHUECKUX peakiuil. XuMU4eckoe paBHoBecue" OK 01 OK 02
IpoduabHbie W mnpoeccHOHAILHO 3HAYUMBbIE 3JIEMEHThI colepxkanus. bydepnbie IIK 3.2
pacTBOpPhl B TEXHOJOTHYECKUX Iporeccax (IpU 3IEKTPOXUMHUYCCKOM HAHECCHMH 3alllMTHBIX JIP 4,16,23,30
MOKPBITHIA, B TPOM3BOJICTBE KPACHUTEIICH)
Pa3nea 6.PacTBopbI 2
Tema 6.1 Ilonsarue o pacTBopax 6.1.1 MpakTnyeckoe 3ansaTue NeldPenenne mpakTHKO-OPHEHTUPOBAHHBIX PACUETHBIX 3a/1a4 2 OK 01 OK 02
no Tteme: "PacTBopel, HcCHoJb3yeMble B OBITOBOM M MPOM3BOJCTBEHHOW JEATEIBLHOCTH
" JIP 4,16,23,30
4eJloBeKa
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH Y€JI0BEKA 4
Tema 7.1 Xumus B ObiTy u | 7.1.1 HoBelimme 1oCTHXKEHUS XUMUUYECKON HAYKH U XUMUYECKON TEXHOJIOTHHI OK 01 OK 02
MIPOU3BOJACTBEHHON JIEATEIBHOCTH OK 07
JeJIOBEKa JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJa 2
Hoselimme 1oCTMKEHNS XMMHAYECKOM HAyKM M XUMHMYECKOW TEXHOJOruu. Poimb Xumum B
o0ecrieueHNH SKOJIOTHYECKOM, SJHEPreTHUeCKON U MUIEBON O€30MacCHOCTH, Pa3BUTUN MEAUIIUHBI.
[IpaBuia moucka M aHalIu3a XUMUYECKOM MH(POPMALMM U3 Pa3IMYHBIX MCTOYHHMKOB (Hay4yHas U
y4eOHO-Hay4Hast JIUTepaTypa, CpeJicTBa MaccoBoi nH(opmarun, cetb HTepHeT)
7.1.2 TIpoMe:kyTOUHAs aTTecTALMS 110 AMcIMIINHe. /{1 depeHpoBaHHbIN 3a4eT 2 OK 01 OK 02
OK 07
IIK 3.2
JIP 4,16,23,30
Hroro: MakcumanbHast yueOHas Harpyska (Bcero) 72
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OO0si3aTenbHast ayTUTOpHas ydeOHas Harpy3ka (Bcero) 72
MPAKTUYECKHUE 3aHATHS 28

nabopaTopHble 3aHATHS (PabOThI) 10

Hmoecosas ammecmayus 6 popme nudppepeHnpOBaHHOTO 3a4eTa




3. YCJIOBUS PEAJIMBALIAU TIPOT'PAMMBI YYEBHOU JUCITATLTAHBI
3.1 TpedoBaHUsI K MUHUMAJbHOMY MaTepHAJbHO-TeXHMYECKOMY 00ecle4eHn 0

Y4eOHasi AWCHMIUIMHA peau3yercs B yueOHOM KaOuHere: Xumud. buosoruu. DKOJIOTHH.
NHnuBuayaibHOro npoektupoBanus. ['eorpadun  No516

O6opynoBanue:

-JI0CKa,

-pabodee MeCTO Mperno/1aBaTes,

-[10CaI0YHbIE MECTA 0 KOJUYECTBY 00 yUaroluXCs,

-TeJICBU30p, HOYTOYK,

-yueOHOe 3JIeKTpOHHOE n3sianue «Xumus (8-11 kmacc) BupTyanbHas 1ab0paTopus»,

-KOMIUIEKT HATJISHBIX MTOCOOUH (TIIaKaThI, TAOIHUIIBI),

-y4e0OHO-METOIUYECKUN KOMIUIEKC 110 IUCHUIUTMHE «XUMHUS.

3.2. UudopmanuonHoe obecrieyeHne peaju3aluu MPorpaMmmbl

Ilepeyenb pexoMeHAyeMbIX Y4YeOHBIX W3JIAHUH, JONOJHUTEIbHOH JIMTEPATYpPbI
HNuTtepHeT-pecypcoB, 6a3bl JaHHBIX 0M0/1H0TEYHOrO (POHAA:

3.2.1.0cHOBHBbIE HCTOYHUKH:

1. Xumusi :  yueOHMK Uit cpemHero  npodeccrHoHaibHOrO — oOpasoBaHus /
1O. A. Jlebenes, I'. H. ®aneeB, A. M. 'ony6es, B. H. IlllanoBan; mox oOmeit pemakiuen
I'. H. ®ageeBa. — 2-¢ u3a., mepepad. m gom. — Mocksa : MznarensctBo Opaiit, 2024, —
431 c.— (IIpodeccuonanproe o6OpazoBanue). — ISBN 978-5-9916-7723-3. — Tekcer
anekTpoHHbd  //  OOpazoBarenpHass  1mardpopma  FOpaiit  [caiir]. —  URL:
https://urait.ru/bcode/537876 (nara obpamenus: 12.04.2025).

2. Xwmwms. 3amayHuK . ydeOHOE TOCOOME Ui CpeaHero MpogdeCCUOHATBLHOTO

obpaszoBanmsi / mox o6mer penakiuein [. H. ®daneeBa. — Mocksa : M3narensctBo HOpaiir,
2025. — 238 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr :
anekTpoHHbt  //  OOpazoBarenbHass — minardopma  FOpait [caiiT]. —  URL:

https://urait.ru/bcode/561902 (nara o6pamenus: 12.04.2025).

3. AH¢punorenora, WM.B. Xumus: y4eOHUK M MPAKTUKYM [UIS CPEIHETO
npodeccuonanbHoro odpazosanus / M. B. An¢dunorenosa, A. B. babkos, B. A. IlonkoB. — 2-¢
u31., ucrp. u gon. — Mocksa : U3narensctBo HOpaiir, 2025. — 291 ¢. — (IIpodeccronanbhoe
oOpaszoBanue). — ISBN 978-5-534-11719-6. — Texkct : snexkrpoHHbld // OO6pazoBaTenbHas
mwiarpopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/562501 (mara oOpateHus:
12.04.2025).

4. Huxonbckuit, A.b. Xwumus: y4yeOHUK W TPAKTUKYM IS  CPEAHETO
npodeccuoransHOro 0Opasosanus / A. b. Hukonbsckwmii, A. B. CyBopoB. — 2-¢ u3., nepepad. u

norn. —  MockBa: MzmarensctBo  IOpaiit, 2025.— 507 c.—  (IIpodeccronanbnoe
obpaszoBanue). — ISBN 978-5-534-01209-5. — Tekcr : snekrponHbli // OOpa3zoBarenbHas
mwiarpopma HOpaiit [caitit]. — URL: https://urait.ru/bcode/562271 (mara oOpameHus:
12.04.2025).

3.2.2.J/lonoIHUTEIbHbIE HCTOYHUKH:

1. Pocun, U. B. Xumus : yueOHUK U MPaAKTHKYM JUIsI CPETHEro MpoecCHOHATBLHOTO
obpazoBanusi/ W. B. Pocun, JI. JI. Tomuna, C.H. ConoBseB. — MockBa: W3marenbcTBo
Opaiit, 2025. — 328 c. — (IIpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-02484-5.



— Teker : onextpoHHbii // OOpasoBarenpHas maTgopma IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/580187 (mara obpamenus: 12.04.2025).

2. Audunorenona, W. B. Xumusa. bazoseiii ypoBenb: 10—11 kmaccel : yuyeOHUK s
cpennero obmero obpaszoBanmsi/ U. B. Andpunorenosa, A. B. babkos, B. A. [lonkos. — 2-¢
u3g., wuenp. u o jgon.—  MockBa:  MzmarensctBo  HOpaiit, 2025. — 290 c. —
(O6meobpazoBarenbubiii 1uKI). — ISBN 978-5-534-16098-7. — Tekct : sneKTpoHHBIA //
Oo6pasoBarenbHas 1wiathopma HOpaiir [caiit]. — URL: https://urait.ru/bcode/568473 (mara
obpamenus: 12.04.2025).

3.2.3 UnTepHeT — pecypcesbl:

1. HayyHo-nomyssipHbIM MPOEKT «DIeMEeHThl 0ONbIION HAayKH « ((pu3MKa, XUMHUS, MATEeMaTUKa,
aCTpOHOMHS, HayKa O JKHM3HM, Hayka o 3emie). HoBocTu Hayku, KHUTHM, HayYHO-TOIYJIIPHBIE

cTaThbH, JeKIuH, >HuMKIoneauu. https://postnauka.ru/themes/chemistry - nexmuu mo XxumMuu Ha

caiite [loctHayka.

2. CaiiT Hay4yHO-IIOMYJISIPHOrO KypHana «Xumus u 3usHb». https://gotourl.ru/4785Pexum
JIOCTYTIa: CBOOOIHBIH.

3. Calltr 0 XuUMHUHM: KIACCHYECKHE YYCOHWKH, CIPABOYHUKH, OSHIUKIONCINU, TTOUCK
OpPraHMYEeCKUX M HEOPraHHUYECKMX PEaKIHid, COCTaBJICHHWE ypaBHEHHH peakuuid. https://www.
xumuk.ru/ Pexum moctyma: cBOOOTHBIH.

4 ITnaropma Zoom JUIst IPOBEACHUS OHJIAMH-3aHATHH U BUACO-KOH(EpeHInH. [DIeKTPOHHBIN

pecypce]. Pexxum nocryma: https://zoom.us/.
5. DmektpoHHas wuH(pOpPMAIMOHHO-O0Opa3oBarenbHass cpega Ha 1wiatrgopme Moodle.

[DnexTponHbIi pecypc]. Pexxum moctyna: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAMMBIM KOMILICKTOM JIMIEH3HOHHOIO
NPOrpaMMHOr0 odecre4eHust


https://postnauka.ru/themes/chemistry
https://zoom.us/
https://moodle.ospu.su/

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS

YYEBHOWIUCIUILINHEI

KOHTpOJ'IB N OLCHKa PpE3yJIbTaTOB OCBOCHUA O6H.[CO6p330BaTeJ'II)HOI‘/'I JUCHUITIINHBI

PaCKpBIBAIOTCS Yepe3 AMCLUUIUIMHAPHBIC Pe3yJbTaThl, HAapaBIeHHbIE Ha (POPMHUPOBAHUE OOLINX

KOMITETEHIIMI 10 pa3/ieiaM U TeMaM COJIepKaHusl yaeOHOTro MaTepuania.
[Tpomexyrounas arrectamnus B popme nuddepeHImpoBaHHOTO 3a4eTa.

Oo6mue komnerenun (OK), Pasznen/Tema THI olleHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepoOnpHUATHI
OK.01 P1: Tema 1.1 - YCTHBIN 0mpoc;
P2: Tema 2.1, Tema 2.2 - 3amaud HaA COCTaBJIEHHE
IK 3.2 P3: Tema 3.1 XUMHYECKUX POPMYI;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanusa Ha HMCIOJIb30BaHUSA
JP 2,4,16,23,30 4.3 XMMHYECKOW CHUMBOJIMKH H
P5: Tema 5.1 Ha3BaHUU COEOUHEHUN IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTYHapOAHOT O COI03a
TEOPETUYECKON M IIPUKIIATHOU
XUMHH u TPUBHAIILHBIX
Ha3BaHMI IS COCTaBJICHUS
XUMHUYECKUX HOpMYIT;
- 3aciymuBaHue COOOUICHUMN
1 OLICHKA UX IOATOTOBKH;
- Pesynprar  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEIILHBIX padoT;
- PesynpTaT  BBINONTHEHUS
MPaKTUYECKON pabOThI;
-IIpakTuKO-OpUEHTUPOBAHHBIE
3aJ]aHM;
- [Ton6op, aHajau3 51
npeoOpazoBaHue yaeOHOMU
uHpopMauu
OK.02 P1: Tema 1.1 - YCTHBIN ompoc
P2: Tema 2.1 - 3achnymuBaHuEe COOOIICHHIA
IIK 3.2 P3: Tema 3.1, Tema 3.2, Tema | u olleHKA MX IOATOTOBKH;
3.3 - 3amaHusg Ha HMCHOJIb30BAaHUA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMHUUECKOH CHUMBOJIUKHA U
4.3 Ha3BaHMIl COCAWMHCHHUU MO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOAHOT O COr03a
P7: Tema 7.1 TEOPETUYECKON M MPUKJIIATHON
XUMHH u TPUBUATBHBIX

Ha3BaHMM ISl COCTaBIICHUS
XUMHUYECKUX POPMYIT;

- PesynpraT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- PesynpraT  BBINONHEHHUS
MIPAKTUYECKON paboThI;




-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Ilombop, aHamuz
npeoOpa3oBaHue yaeOHOMH
uHpOopMaIuu

OK.04
IIK 3.2

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOLICHUM
U OLIEHKA UX MOJTrOTOBKHU;

- 3ajaHus Ha UCHOJIb30BaHUS
XUMHUYECKOH CHMBOJUKUA U
HAa3BAHUM  COCJUMHEHUN IO
HOMEHKJIAType
MEXyHapOIHOTO coro3a
TEOPETUYECKON U MPUKJIIATHON
XUMHUH U TPUBHAIBHBIX
Ha3BaHWM 11 COCTaBIICHUS
XUMHYECKUX POPMYIT;

- PesynpTaT  BBINONTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENTbHBIX PadOT

- PesymbTaT  BBIMOJTHCHHS
MPAKTUYECKON pabOTHI;

- PesynmbTaT  BBINOJTHCHHS
nabopaTopHO PabOTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop, aHAIM3 |
npeoOpa3oBaHue yueOHOU
nH(popManun

OK.07

IIK 3.2

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHbBIE
3aJIaHus;

- Ilombop, aHamuz
npeoOpazoBaHue yaeOHOU
uH(popManuuy,

5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1I0OB OB YUEHUS

5.1 TlaccuBHBIE: OIpPOC, PENPONYKTHUBHBIE YHOPAKHEHUS IO 3aKPEIUICHHI0 M OTpaboTKe

HN3YUCHHOT'O MaTcpuajia

5.2 AKTUBHBIE UM HHTEPAKTHUBHBIC: 3BPUCTHUECKHE Oecedpbl, IUCKYCCHH, KpYIJIBIA CTOII,

MMpe3CHTalrsd, BUKTOPHHA, KBECT.




