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

1.1 O6aacTe npuMeHeHns padoyeii NPOrpaMMbl

Pabouast nporpamMmma y4eOHOM AMCHUIUIMHBI SABJISETCS YaCThIO MIPOrpaMMbl CpeJHEro (TIOJHOTO)
obmero oOpazoBanuss 1o crneuuanbHocT CIIO  09.02.07 WMuHpOpManmoHHBIE CHCTEMBI |
IIPOrpaMMHUpPOBaHUE

[Tpu peanusanuu pabodell MPOrpaMMbl MOTYT HCIIOJIb30BAaThCS pa3inyHble 00pa30BaTEIIbHBIC
TEXHOJIOTUH, B TOM 4YMCJE JUCTAaHIMOHHBbIE 00pa30BaTeIbHbIC TEXHOJIOTUH, JIEKTPOHHOE OOy4YEeHHE.
PaGouass mporpamMma ydeOHOW JAMCHMIUIMHBI MOXKET OBITh HCIOJB30BaHA B MPOQPECCHOHATBEHON
MIOJrOTOBKE, MEPENOArOTOBKE U MOBBILIEHUH KBaTU(DUKAIIH

1.2 Mecto y4edoHoii tucuuniuabl B ctpykrype OINIOII-IIIICC3:

O011e00pazoBaTebHas JUCIUITIMHA «XUMUSD» H3ydaeTcsl Ha 6a30BOM YpPOBHE B 00111e00pa30BaTeIbHOM
IIMKJIe Y4eOHOTO TJIaHa OCHOBHOM MPO(hecCHOHATbHON 00pa30BaTeNIbHON MPOrpaMMbl YKPYITHEHHBIX TPYIIIT
cnenuanbHoctei / mpodeccuii: 09.00.00

TpyIoeMKOCTb IMCIUILTHHBI «XHMHsD) Ha 0a30BOM YpOBHE COCTaBISIET 72 Yaca, U3 KOTOPhIX 64 yaca —
0a30BbIil MOAYIb (6 pa3zmenoB) M 8 YacoB — MPUKIAIHON Momynb (1 paszen), BKIIOUYAIOIIUN MpPaKTHKO-
OPHEHTHPOBAHHOE COJ/IepPIKaHNe KOHKPETHOW MPOPECCUH MITN CIIEHUATIEHOCTH.
[puknagHOi MOAyNAp BKIOYACT ONMH pasnmen. Pasnen 7 «Xumus B ObITY M MPOU3BOJICTBEHHOMN
NEeSITeNIbHOCTH uesoBeka» peanusyercs A cneunanbHoctd CI10 09.02.02 MHpopMalinoHHbIE CUCTEMBI
U TpPOrpaMMHUPOBAHHEC HA Marepuaje, CBS3aHHOIO C DKOJOTMUYECKOH O€30MacHOCTBI0 W OLICHKOW
TIOCIIC/ICTBHI OBITOBOM ¥ TPOHM3BOJICTBCHHOHN JIEATEIIBHOCTH, MO OTPacisiM Oymymied npodecCHOHATBHOM
JESITEITBHOCTH O0YYaFOIIXCSL.

1.3 IInanupyemblie pe3yJbTaThl OCBOEHUS Y4eOHOI AMCIUIIINHBI:
1.3.1 Llenp yueOHON AUCITUTUTAHBL

@dopMupoBaHKE y CTY/ICHTOB MPEACTABICHUS O XMMHUYECKOH COCTABILIONICH €CTeCTBEHHOHAYYHOM
KapTUHBI MHpa KaK OCHOBBI TIPUHSTHS PEIICHHH B JKU3HEHHBIX M TPOM3BOJCTBEHHBIX CHTYAIWSX,
OTBETCTBEHHOTO TTOBEJICHHS B IIPUPOJIHOM Cperie.

3anauu IMCIMIUIMHbIL:

1) chopmupoBaTh MOHMMaHNE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUYECKUX TPOLIECCOB U SBICHHI
B OKpYKaloIlel cpeie, LENOCTHOW HAydyHOW KapTWHBI MHpPA, B3aMMOCBSI3M W B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HaYK;

2) pa3BUTh YyMEHHs COCTAaBJIATH (POPMYIIBI HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB, YPABHCHMSI
XAMUYECKHX PEAKINiA, OOBSICHSATH UX CMBICII, HHTEPIIPETHPOBATh PE3YIIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM TPOBEICHUS MPOCTCHIIMX XUMUYECKUX IKCIEPUMEHTAIBHBIX
UCCIIEIOBaHUN C COONIOIEHHMEM MpaBWil OE€30MacHOr0 OOpallleHHs € BELIeCTBaMHU U J1a0OpaTOpHBIM
000pyIOBaHHEM;

4) pa3BUTh YMCHHUS HKCIOJB30BaTh HH(POPMAIMIO XUMHYECKOTO XapaKkTepa W3 pa3InYHBIX
HCTOYHUKOB;

5) cdopMupoBaTE yMEHHS TMPOTHO3MPOBATH TOCICACTBUS CBOCH JEATENBHOCTH U XUMHUYECKUX
TIPUPOTHBIX, OBITOBBIX U MTPON3BOICTBEHHBIX ITPOIIECCOB,;

6) cdopmHpoOBaTH TOHMMAHUE 3HAYUMOCTU JOCTHXKCHUH XUMHYECKOW HAYKH M TEXHOJIOTHHA JIs
Pa3BUTHS COLMAIIBHOM U IPOM3BOJICTBEHHOI cep.



1.3.2 B pe3ynbrare 0cBOCHUS y4eOHON AUCHUIUINHBI 00yYarOIIUIACs TOKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEILIECTBA 10 "TPUBHAIBHONU" WIIM MEXKIYHAPOIHON HOMEHKIATYPE;

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COEIMHEHUSX, 3aps)l HOHA, XapaKTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCAUHEHUH,
OKHCJIIUTENb W BOCCTAHOBHUTENb, NPUHAIJICKHOCTh BEIIECTB K pPa3IMYHBIM KJIacCaM OPraHUYECKHUX
COCIMHECHU;

- XapaKTepU30BaTh: IEMEHTHl MAJIBIX MEPUOAOB MO UX IMOJOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa;, oOIIME XUMHUYSCKHE CBOWCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIAaCCOB
HEOPraHWYECKHMX W OPraHWYECKUX COEIMHEHMI; CTPOEHHME U XHMHYECKHE CBOMCTBA H3YYEHHBIX
OPraHUYEeCKUX COCIMHECHUM;

- OOBSICHATH: 3aBUCUMOCTh CBOWMCTB BEILECTB OT MX COCTaBa M CTPOCHHUS; MPUPOTY XUMUUYECKON
CBSA3M (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMHMUYECKOM peakuuu u
MOJIOKEHUS XMMHUYECKOT0 PABHOBECHS OT PAa3IMUHBIX (DaKTOPOB;

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

- IIPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALK C UCIIOJIb30BaHUEM Pa3IMUHbIX
HMCTOYHUKOB (HAay4YHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa);
MCIOJIH30BATh KOMITBIOTEPHBIE TEXHOJIOTHH ISl 00pabOTKH W Mepenayn XUMUIeCKOi nH(pOopMaIuy 1 ee
MIPEJICTaBJICHUS B Pa3IMYHBIX (POpMax; UCMOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUYECKOU
JESTEIbHOCTH W TOBCEJHEBHOM KHU3HU IJs: - OOBSACHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOASIIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNCHUsS BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKHX
MIPEBPALICHUI B pAa3JIMYHBIX YCIOBUSIX U OLIEHKH UX IOCJIEICTBU;

- KOJIOTUYECKH I'PaMOTHOIO MOBEJICHUS B OKPYXKAIOLLEH Cpee;

- OLEHKM BJIMSIHUS XMMHYECKOTO 3arpsA3HEHMsI OKpPYKaloleH cpellbl Ha OpraHu3M 4YelloBeKa U
JPYTHE KUBBIE OPraHU3MBI;

- Oe3omacHOro oOpamieHuss C TOPIOYMMU M TOKCHUYHBIMHM BEILECTBAMH, JIaOOpaTOPHBIM
00opynoBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHOW KOHIIEHTPAI[MHU B OBITY U Ha IPOU3BOJICTBE;

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

- [IOHMMaTh  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSMHM  mpodeccuu
npodeccnoHaNbHOM e TEIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO0 JaHHON y4eOHOH IHCHUIUIMHE.

3HATh:

- Ba@)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCHUTEJIbHBIE aTOMHAasi U MOJIEKYJISIpHAs MAacChl, MOH, aJUIOTPONMs, W30TOIBI, XMMHYECKas CBS3b,
AJEKTPOOTPHUIATEILHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIIEHUS, MOJIb, MOJISIPHAsl Macca, MOJISIPHBIN 00BeM,
BEILIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS, PacTBOPBI, SJIEKTPOIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAs JUCCOLMAIUS, OKUCINUTEIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAaHOBJICHHE,
TeroBoi 3(deKT peakunu, CKOPOCTb XMMUYECKOM peakIiH, KaTallu3, XUMHUYECKOE pPaBHOBECHUE,
YTIEPOAHBIN CKeneT, QyHKIMOHANbHAS TPYIIa, H30MEpHsl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUSI MACChl BEILIECTB, IOCTOSHCTBA COCTaBa, EPUOAUUYECKUN
3aKOH,;

- OCHOBHBIE TEOPHUM XMMHH: XUMHUYECKOW CBS3H, JIEKTPOIUTHUECKON IUCCOLMALUHU, CTPOCHHUS
OPraHUYEeCKUX COCTMHEHUM;

- BXHEHILINE BEIIECTBA M MaTEepHalIbl: OCHOBHBIE METAJIIBI U CILJIABBl; CEPHAsl, COJISIHAs, a30THAs
U YKCYCHasl KUCJIOTBI; IIeJI0OUM, aMMHUaK, MUHEpaJIbHbIE yI0OpeHHs, METaH, 3TUJIEH, alleTUJIeH, OeH301,
3TAHOJI, )KUPBI, MbLIIA, TIII0OK034a, caxapo3a, Kpaxmal, KJIeT4aTKa, OeJIKH, UCKYCCTBEHHbIE U CHHTETUYECKUE
BOJIOKHA, Kay4yyKH, MJIACTMACCHhI.



1.3.3 [Tnanupyemble pe3yabTaThl OCBOGHUS Y4€OHOTO MpeaMeTa:

Oco6oe 3HaueHnEe y4eOHBIN TpeaAMET UMeeT pu hopmupoBanuu U pazButuu OK.

Oo0mue IlnannpyemMble pe3yibTaThbl 00y4eHHUs
KOMIIETEHIIMH O6mue! JIucuMnIMHAPHbIE
OK 01. B yacT Tpy10BOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOU
Bri6upaTh criocoOsr - TOTOBHOCTh K TPy, OCO3HAHUE | XUMUYECKHX 3HAHWH, KOTOpas
perieHus 3ana4y IIEHHOCTH MacTepCTBa, TPYAOTII00HUE; BKJIFOYAET: OCHOBOIIOJIAraroIe

npodeccuoHanbHOM
JeSITeNIbHOCTH
MIPUMEHHUTEIHHO

K pa3Iu4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYSCKOU u COLIMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATD, TJIAaHUPOBATH n
CaMOCTOSTEIILHO BBIIIOIHATH TaKyIO
JICSITEIILHOCTD;

- UHTEpEC K pa3uuHelM  chepam
npodeccnoHaTBEHOM

JIeITECIILHOCTH,

OBianeHne yYHHBeEPCAIbHBIMH Y4eOHBIMU
MO3HABATEJIbLHBIMH 1€CTBUSIMM:

a) 0a3oBbIe JIOTMYECKHe AeiiCTBUS:

- CaMOCTOATEIbHO  (OpMYIHPOBATH u
aKTyaJIM3UpOBaTh MpoOJEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBEHHBIN MPU3HAK WU
OCHOBaHHMSA JJIsI CpaBHEHUs, KIacCU(UKAIUU U
0000111IeHNS;

- ONpEeNeNnsTh LENH IeSITeIbHOCTH, 3aaBaTh
rapaMeTpbl U KPUTEPUU UX JOCTIKEHHUS,

- BBISIBJIATh 3aKOHOMEPHOCTHU U IIPOTHUBOPEUMS
B pacCMaTPHUBAEMBIX SBJICHUSIX;

- BHOCUTb  KOPPEKTHBbI B  JIESITEIBHOCTb,
OLIEHMBATh COOTBETCTBHUE PE3YJbTATOB IIETISIM,
OLIEHMBATh PUCKU MOCJIEACTBUH ACSITENbHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHHE MpU
pelIeHNH )KU3HEHHBIX MPO0JIeM

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

- BJIaJIETH HaBbIKaMU y4eOHO-
HCCIIEIOBATENILCKON u IIPOEKTHOU
JCATCIIBHOCTU, HaBbIKaMH Ppa3spCICHUA
po0Iem;

- BBIABJIITH IPUUMHHO-CJIE/ICTBEHHBIE CBA3H U
aKTYyaJIM3UpOBaTh 33/a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElEeHWs, HaXOOWThb apryMEHThl Ui
JIOKa3aTebCTBAa CBOUX YTBEP K/ICHMI, 3a1aBaTh
rapaMeTpsl U KPUTEPUU 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-3J€KTpOHHBIC
opouTanm aTOMOB, WIOH,
MOJIEKYJIa, BaJICHTHOCTD,

AIIEKTPOOTPHULIATEIHHOCTB,
CTETICHb OKHCIICHUSI, XUMHYECKAas
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJIIpHBIE  00BEM, YIIICPOIHBIN
CKeJneT, (yHKIMOHATIbHAS TPYIINA,
pagMKai, W30Mepusi, H30MEpHl,
TOMOJIOTUYECKHI PsiJl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KHUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BelecTBa  (YraeBOAbI, IKUPBI,
OelKM), MOHOMEp, IOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpHUCTAIMYECKast
pelieTka, THUIMBl  XUMHYECKUX
peakuuit (oKHMCIUTENBHO-
BOCCTQHOBHTEINIbHbBIE, JK30- H
SHJIOTEPMHUYECKHUE, peakuuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJIUTHI,  HEIIEKTPOJIMTHI,
ANIEKTPOJIUTHYECKAsT
JMCCOLMAIINS,
BOCCTAHOBHTEIT,
XUMHYECKOM
XHMHYECKOE
TCOpUH U
XHUMHYECKOTO
OPTaHUYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JICCOIMAIN, TEPUOTUYECKUN
3akoH J[.M. MenzaeneeBa, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XHFIMUH,
(aKkTOJIOTMUECKUEe  CBENICHUS O

OKHCIUTEb,
CKOpOCTb
peaxImy,

paBHOBECHE),

3aKOHbI  (TeopHs
CTpOEHHS
BemectB A.M.
Teopust

VKa3bIBalOTCs IMYHOCTHBIE U MeTanpenmerHeie pe3ynbratel u3 ®I'OC COO (B mocneaned pepakimu ot 12.08.2022) B
oTryarojbpHoN Gopme, hopMupyembie 00111e00pa30BaTENbHOMN JUCIHUIITMHON
2 MucummunHapHble (MPEIMETHBIE) PE3YJIBTATH yKa3bIBAKOTCA B COOTBETCTBHMH C MX MOJHBIM nepeunem Bo ®I'OC COO (B
nocneHeit pexakimu ot 12.08.2022)




- YMETbh NIEPEHOCUTH 3HAHUS B IO3HABATEIILHYIO
u MIPAaKTHYECKYIO obnactu
KU3HEICATEIbHOCTH;

- YMeThb MHTETPUPOBATh 3HAHUS U3 Pa3HbBIX
MpeIMETHBIX O0IacTei;

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

- CIIOCOOHOCTD ux UCTIOJTb30BAHUS B
MI03HABATENILHON U COLIMAILHOM TPaKTHUKe

CBOMCTBaxX, COCTaBE, MOJy4YCHUH U
0e301acHOM HCIIOJIb30BaHUH
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHUYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AESATEIbHOCTU
YEJI0BEKA;

- YMETb BBUIBIATH XapaKTEPHBIE
IIPU3HAKH u B3aUMOCBS3b
W3Y4YECHHBIX TOHATHUM, IPUMEHSTh
COOTBETCTBYIOIIUE ITOHATHS IIPU
ONMCAHHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBpAILCHUl;
BBIBJISITH B3aUMOCBSI3b
XUMHAYECKHUX 3HAaHUU c
MOHATUAMH M TIPE/ICTaBICHUSIMU
JpYrUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HAauMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr3a TEOPETUYECKOU U
MIPUKJIATHOM XUMHUHA U
TPUBUAJILHBIC Ha3BaHUs
BOXKHEUIIMX BEUIECTB (ITUIIEH,
alleTWIeH, TJHMLEepuH, (eHo,
dbopmanbpaerun, YKCYCHas
KHCJIOTA, TJMLWH, YrapHbId TIas,
YIJIEKUCIBIN ras, aMMHaK,
raiieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBIATh (HOPMYIIBI
HEOPraHWYECKUX M OPraHN4eCKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJB30BaTh
XUMHNYCCKUX

MOATBEPKIATh XapaKTEepHbIE
XHMMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIIMMU
AOKCIEPUMEHTAMH M 3aMUCAMH
ypaBHEHUU XHUMUYECKHX
peaKkumii;

- yYMETh YCTaHABIIMBATh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX u
OpraHUYECKUX BEIICCTB K
ONPEIEIICHHBIM KJaccaM u
rpymnmnam COEZIMHEHU,
XapakTepu30BaTb HMX COCTaB M
BaKHEMIIIHE CBOICTBA;
ONPENENATh BUIBI
XUMHYCCKHUX CBs3el
(koBasIeHTHA, HOHHAs,
METaJIn4yeckasi,  BOJOPOJHAs),

THUIbI KPUCTAJUIMYCCKUX PCIICTOK




BEILIECTB;
XUMUYECKHE
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
DKOJIOTHYECKH  OOOCHOBAHHOIO
OTHOIICHUSI K CBOEMY 3/I0pPOBBIO
Y IPUPOJHOU Cpeae;

- YMETh IPOBOIWTH PACUCTHI TIO

KJaccu(uIMpoBaTh

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKTepH3YIOLIMX ~ BEHIECTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMasbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIOJIb30BaTh CHCTEMHbIE
XUMHYECKUE 3HAHUA TUIS
MPUHATHUS perieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBats
COBpPEMEHHBIE
cpencTsa TIOWCKa,
aHaIn3a u
WHTEPIpETAINN
uHpopMaIuu u
nH(pOpMaLIOHHbIE
TEXHOJIOTHH JUIs
BBIMIOJIHEHUST  3a7a4
npodeccnoHanbHOMI
JEeSITeTbHOCTH.

B o0s1acTH HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33pEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHON NPAaKTHUKH,
OCHOBaHHOTI'O Ha Jyasore KyJasTyp,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM 31
YUTATENbCKOW  KYJAbTYphl ~ KaK  CpeJlcTBa
B3aUMOJICHCTBUSI MEXAY JIIOJAbMH U MO3HAHUS
MUDa;

- OCO3HAHWE LIEHHOCTH HAay4YHOW JeSTeTbHOCTH,
TOTOBHOCTh  OCYHIECTBJISITH NPOEKTHYIO U
UCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaAJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH [1eliCTBUAMU:

B) pabora ¢ undopmaunueii:

- BJIaJIeTh HAaBBIKAMHU TOJIy4eHUs! MH(POpMALUN
U3  HCTOYHHUKOB pa3sHbBIX  THUIIOB,
CaMOCTOSITEJIBHO OCYLLECTBIIATh [IOUCK, aHAIN3,
CHCTEMATU3aLUI0 U MHTEPIIPETALUIO

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

HarpeBaHWM, TOy4eHHEe STHUIICHA
W  H3Yy4YEHHE €ro  CBOIICTB,
Ka4eCTBCHHBIC  PEaKIMK  Ha
aNBJIETHIIBI, KPaxMall, YKCYCHYIO
KHUCJIOTY; JICHaTypamus OeJTKOB
Npd  HArpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuu ~ HMOHHOTO  OOMEHa,
OTpeNeNsaTh  Cpelay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJ-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
AKCIIEPUMEHTANBHBIC 33a4d 10
TeMaM "Merasmibr" u
"Hemeramibl") B COOTBETCTBUU C
MpaBUJIAMH TEXHUKHU
0€3011acHOCTH NPU OOpAILCHUH C




nH(bOopMaIun Pa3IMYHBIX
(dbopM mpencTaBieHS,

- CO3/1aBaTh TEKCThI B Pa3MUHBIX (hopMarax ¢
y4eToM Ha3HaueHHsT MH(GOpPMAIMU W IEeTICBOU
ayIUTOpHH, BBIOMpAs ONTUMAIBHYIO (GopMy
NIPE/ICTABIICHUSI I BU3yaTH3aIlHH;

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

- HCIIOJNB30BaTh CPEICTBA MHPOPMAITMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B pPEIICHUH
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3alMOHHBIX 3a/a4 C COOJI0IEHUEM

BHIOB u

TpeOoBaHMI 3PrOHOMUKH, TEXHUKHU
0e30macHOCTH, TUTHEHEI,
pecypcocOepekeHus, MPaBOBBIX u

TUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30IMacHOCTH;

- BJIaJCTb HAaBbIKAMU PACIIO3HABAHHWSA W 3allIUTHI
uHpopMaK, UHHOPMAIMOHHON OE30MaCHOCTH
JIMYHOCTH

BEIIECTBAaMH W JJAOOPATOPHBIM

000OpyJIOBaHUEM;  MPEJCTaBIATh
pe3yJbTaThl XUMUYECKOTO
JKCIIepUMEeHTa B (hopme 3ammcu
YpaBHEHUIl ~ COOTBETCTBYIOIIMX
peakimii  u  popMyaupoBaTh
BBIBOJbl HAa  OCHOBE  OTHX
pe3yJbTaToB;

- yMeTb aHaJIM3UPOBATh
XUMHUYECKYIO UH(pOpMAILIHIO,
MOJTY4aeMyto u3 Pa3HbIX

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

- BJIaJE€Th OCHOBHBIMHU METOIaMH
HAYYHOTO TIO3HAHUS BEIIECTB M
XUMHYCCKHX SIBIICHUN
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHE);

- YMEeTh TPOBOJUTH PacyeThl IO

XMMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKUX
peakuuii ¢  HUCIOJb30BAaHUEM
(U3UIECKUX BEJIUYHH,
XapaKTEePU3YIOIIUX ~BEIIecTBa C
KOJIMYECTBEHHOM CTOpPOHBI:
Maccel, oObemMa (HOpMasibHbIE
YCIIOBHUSI) Ta30B, KOJUYECTBa
BEIIIECTBA; HCIIOJIb30BaTh

CHUCTCMHBIC XMMHWUYCCKHE 3HAHUA

JUIs  TPUHATHS — pelleHUd B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.
O¢pdexTuBHO
B3aUMOJICIICTBOBATh
u paboTtath
KOJIJICKTHBE
KOMaH/Ie.

B
u

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaMOOITPEACIICHUTO,
- OBJIaZICHUC HaBbIKaMH y‘-I€6HO-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIbHOMN
NeATeNTIbHOCTH;

Ogaanenne YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHas1 1eITeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA
KOMAaHJHOM U MHAWBUAYaJIbHON paboThI;

- TPUHUMATb LIEST COBMECTHOM JIESITEIbHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 €€ JOCTMXKEHMIO: COCTaBJIATH IUIaH
NENCTBUM, paclpenessiTh poiad C  Y4ETOM
MHEHHH YYaCTHUKOB OOCYXKJaThb pe3yJbTaThl
COBMECTHOM pabOThI;

- KOOpJIMHUPOBAaTh ¥ BBIIOJHATH paboTy B
YCIOBUSIX ~ PEANBbHOrO,  BUPTYaIbHOIO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIISATh TO3UTUBHOE CTPATErHYECKOe

- yMeTb  IUIAHMpOBaTb U
BBIIIOJIHSTH XUMHYECKUN
OKCIEPUMEHT (mpeBpareHus
OpPraHMYECKHX  BELIECTB  IpU

HarpeBaHWH, TOTYYCHHUE JTHIICHA
M W3y4YeHHE €ro  CBOWCTB,
Ka4eCTBCHHBIC  pEaKIMM  Ha
aNbICTUABI, KpaxMall, YKCYCHYIO
KHUCJIOTYy; JIeHaTypamus OeJIKOB
Npyd  HArpeBaHWHW,  IIBETHHIC
peaknui  O€JKOB;  TIPOBOIMTH
peakiMu  HOHHOTO  OOMeHa,
OTpECNATh  CPEeIy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aAMMOHUSI; pemarb
AKCIIEPUMEHTAIbHBIE 3aJaudl O
TeMaM "Metamsr" u




MOBECHHE B Pa3IMIHBIX CHUTYaIHSIX,
MIPOSIBIISIT TBOPUYECTBO M BOOOpaKEHHE, OBITh
HHHIMATUBHLIM

OsJagenne YHUBEPCAJIbLHBIMH
PeryJISITUBHBIMM /1€ CTBUSIMH:

I) IPUHATHE ce0s1 U APYTUX JIIOAei:
- IPUHUMATh MOTHBBI W apryMEHTBI
Jronen npu aHaJIn3e
JIEATEIIBHOCTH;

- IpU3HaBaTh CBOE IIPaBO M TIPaBO
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CIOCOOHOCTh IIOHUMATh MHUP C
TIO3UIIUH APYTOTO YEJIOBEKA;

Apyrux
pe3yJIbTaToB

JpyruX

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

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

OK 07.
ConeiicTBOBaThH
COXpaHEHUIO
OKpY>KaroIen cpenbl,
pecypcocOepeKeHHnIo,
MPUMEHITh  3HAHUS
00 W3MCHCHUU
KJIMMaTa, MPUHIIUIIBI
OepeKIMBOTO
MIPOU3BO/ICTBA,
3pPEKTUBHO
JIENCTBOBATH B
YpE3BBIYANHBIX
CUTYaIUsIX.

B o0s1acTH 3K0/10rH4eCKOro BOCIIMTAHMA:

- copMHPOBaHHOCTH JKOJIOTUYECKOMN
KYJIBTYpbl, IIOHMMAHUE BIIMSHUSA COLIMAIBHO-
OKOHOMUYECKUX IIPOLECCOB HA  COCTOSIHHE
IIPUPOIHOM M COLMAIBHOM Cpenbl, OCO3HAHUE
rJI00AIBHOTO  XapakTepa  KOJOTHMYECKHX
pooem;

- IUIAHMPOBAHUE U OCYIIECTBIICHUE ICHCTBUN B
OKPYKAIOLIEH Cpelic Ha OCHOBE 3HAHUSA LiEJIEH
YCTOMYHBOIO pasBUTHSA 4eJI0BEYECTBA;
aKTMBHOE HENpPHSTUE JEHUCTBUM, IPUHOCAILNX
BpEJl OKPY KaroILEH cpere;
- yMEHHE IIPOTHO3UPOBAThH
HeOJIaronpusITHbIE JKOJIOTUYECKUE
MIOCIIEICTBUS NPEAPUHUMAEMBIX
JNENCTBUMN, IPEAOTBPALLATD UX;

- pacLLIUpeHHe  OIbITa JEATEIIbHOCTU
JKOJIOTMYECKON HAIIPABIEHHOCTH;

- OBJIAJICHUE HaBBIKAMU y4eOHo-
HCCIIEA0BATENILCKOM, TTPOEKTHOM U COIMATBLHOM
NESITENbHOCTH;

- copmMupoBaTh MpeaCTaBICHUS:
0 XUMHYECKOM COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI
MHpa, poJii XUMHUHU B MMO3HAHUU

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

(YHKLIMOHAIBHOM I'PaMOTHOCTH,

HEOOXOMMMOW  JUIS  pEIICHUs
MIPAKTHYECKUX 3a71aun
SKOJIOTUYECKH  OOOCHOBAHHOT'O

OTHOUIEHHS K CBOEMY 37I0POBbBIO
U IPUPOJIHOMN Cpefie;

- yMeTb COOJIOAaTh IpaBUIIA
HKOJIOTHYECKU LENIECO00Pa3HOro
MOBEICHUsI B OBITY M TPYHOBOM
JIEATEIbHOCTH B LEIX
COXpPaHEHMsI CBOETO 3/I0POBbSI U
OKpY KaroIIe! IIPUPOIHOU CPEbI;

YUUTHIBATh OIAaCHOCTh
BO3/CHCTBUS Ha JKUBBIE
OpraHru3MbI OIPCACIICHHBIX
BEIIECTB, IIOHHUMasd CMBICJI
ToKa3aresst MpEIEeIIbHON

JIONYCTUMOW KOHIICHTPALUH

B pesynbrare ocBO€HHUS MporpaMMbl y4eOHOIO NMpeAMeTa peain3yeTcsi MporpaMMa BOCIUTAHUS,
HampaBJieHHasl Ha OPMUPOBAHUE CIAEAYIOUIUX JUYHOCTHBIX pe3ynbTaToB (JIP):

JIP 2 IlposBAsionnii akTUBHYIO TPaKIaHCKYIO MO3ULHNIO, IEMOHCTPUPYIOLIUN IPUBEPKEHHOCTD
MIPUHIUIIAM YECTHOCTH, MOPSTOYHOCTH, OTKPBITOCTH, 3KOHOMMYECKM AKTUBHBIM M YYacCTBYIOIIMN B
CTYIGHYECKOM M TEpPUTOPHAIILHOM CAMOYIPABICHHM, B TOM YHCJIE Ha YCIOBHUAX T0OPOBOJIHYECTBA,
MPOJYKTUBHO B3aMMOJICHCTBYIONIUI M YYaCTBYIOLIUH B I€ATE€IbHOCTH OOIIECTBEHHBIX OpraHU3aInil.

JIP 4 IlposBisirolvii U 1EMOHCTPUPYIOLINM YBaKEHUE K JIIOJSAM TPYZAA, OCO3HAIOIIMM IEHHOCTb

COOCTBEHHOTO

Tpyna.

Crpemsimuiics K  (GOpMUPOBaHHIO B

HpO(bCCCI/IOHaHBHOFO KOHCTPYKTUBHOI'O «I_II/I(I)pOBOl"O ciacaan.

CEeTeBOU

cpeac JHUYHOCTHO H




JIP 16 Ilpuobperenne oOydyarOmMMHUCS COLMATBHO 3HAYMMBIX 3HAHUI O TMpaBWIIaX BEACHUS
9KOJIOTUYECKOr0 00pa3a jKU3HU O HOpMax M TPaJULMIX TPYAOBOH IEATEIbHOCTH YEIOBEKa O HOPMAaxX M
TpaJULUAX TOBEACHMS YEIOBEKAa B MHOTOHALIMOHAIBHOM, MHOTOKYJIbTYPHOM OOLIECTBE.

JIP 23 ITony4yenue 00y4aromuMHUCs BO3MOKHOCTH CAMOPACKPBITHS U CAMOPEAIN3aLUsl JINYHOCTH.

JIP. 30 OcymecTBifOmUil MOUCK W HUCMHOJb30BaHWE HWHPOPMALUHU, HEOOXOIUMON s
3¢ PEKTUBHOTO BBINOIHEHNS PA3INYHBIX 3a/1a4, MPOPECCHOHATBHOTO U JINYHOCTHOTO Pa3BUTHSL.



2 CTPYKTYPA U COJAEP)KAHUE YYESBHOU JUCITATLTAHBI

2.1 O0beM y4eOHO# TMCIUIINHBI U BUAbI Y4eOHO# padoThl

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 3aHIATHS 10

IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COJIEP:KAHNE

B T.4..

TEOpeTUIEeCKoe O0yueHue 34

MIPAKTUICCKHUC 3aHITHSI 8

nabopaTopHEIC 3aHATHS 10
KOHTPOJIbHbIE Pa00THhI 2

IIpome:xyTounasi arrectanus (B popme nuddepenurpoBanHoro 3auera)




2.2 TemaTH4yecKuii IUVIaH U coepKaHUE Y4eOHOU UCHUNIHHBI

1 2 3 4
dopmupyemble
HaumeHnoBaHue pa3ae/ioB U TeM Coaepixkanue yueOHOro MaTepuaa, NpakTH4YeCcKue U JIa0opaTOpHbIe 3aHATHS, O0bem Kog;e}i;unn
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst 4yacoB Jf“qﬂ)(’)cmb?e
pe3yabTatsl (JIP)
Pa3znen 1. Teopernyeckue 0CHOBbI XUMHUU 8
Tema 1.1 CtpoeHue aToMOB. 1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPTraHWYECKOH 1 00mIel xumun. [lepronnyeckas OK 01 OK 02
Ilepuonuueckuil 3aKOH U cuctema xumuueckux anemeHToB /.. MenaeneeBa. CtpoeHue aTroma JIP 16,23,30
NepHoNYEecKas cucTeMa Copepxxanue yueOHOIro MaTepuasa
XUMHUYECKUX iemMeHToB .M. CoBpemeHHas: MoJielb CTpoeHUs] aroMa. CHUMBOJIMUECKUM SI3bIK XUMHUU. XHMHYECKUM SJIEMEHT.
Menneneena OnekTpoHHas kKoHpwurypaus atoma. Kiaccudukamms XumMuyeckux ieMeHToB (S-, p-, d-
3eMeHThI). BaneHTHble 371eKkTpoHbl. BajneHTHOCTh. DNeKTpoHHas MPUpOJa XUMHUECKOM CBSI3M.
DNEKTPOOTPULIATEIBHOCTh. BUIbI XMMHUYECKON CBs3M (KOBAJICHTHAs, MOHHASA, METAJUIMYECKas,
BOJIOPOJTHAS) M CIIOCOOBI €€ 00pa30BaHMs. )
[leprommueckast cucrema xumuueckux sneMeHToB J[M. MenaeneeBa. PU3MUYECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
HJIEMEHTOB, O0pa3yeMbIX MMH MPOCTHIX M CIOKHBIX BEIIECTB B COOTBETCTBUH C TOJIOKEHHEM
XUMHYECKOro aeMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHYECKOE U HAYyYHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. [Ipornossr /.M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB
1.1. 2 Mpaxkruuyeckoe 3aHaTHe Nel PemieHue NpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a7a4 no Teme: "OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHBl U pPACUYEThl IO YpPaBHEHUSIM OK 01 OK 02
XUMUYECKUX peakuui” 2 K 2.1
IIpopuiabHbie 1 NpodecCHOHATBHO 3HAYUMBbIE 3JIEMEHTHI COAEpP:KaAHUs: XHMHYECKUE 1P 2.4.1 6.23 30
ABJICHUS B OCHOBE TEXHOJIOTMUECKHUX OIepalvii Ha MPEANPUATUAX KEIE3HOJOPOKHOIO P
TpaHcnopTa (HaluIaBka Py PEMOHTHBIX pab0Tax, HAHECEHUE JJAKOKPACOYHBIX TTOKPHITHH).
1.1.3 IIpakTuyeckoe 3aHsaTHe Ne2 PerieHue NpPaKTUKO-OPUEHTHPOBAHHBIX PACUETHBIX
3agad no teme: Ilepuomuueckas cucrema xumuyeckux snemeHToB .M. Menneneesa. OK 01 OK 02
Crpoenue aToma 2 K 2.1

[IpoduiabHbie U npodeccHOHAIBLHO 3HAYMMble JJ1eMeHThbl cojep:kaHusi. OCHOBHbIE
XMMHUYECKHE 3aKOHBI, TECOPHH M YUYEHHs] CHOCOOCTBYIOT 0OoJiee MOJHOMY M OCO3HAHHOMY

JIP 2,4,16,23,30
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NMOHUMAHHUIKO XUMHWYCCKUX MNPOUCCCOB JIA (1)OpMI/IpOBaHI/I$I HAy4YHOIr0 MHPOBO33pPCHUS, KakK
OCHOBBI [IJId KOJMYECTBCHHBIX PACUCTOB MW PCIICHHUA MHOI'ME PACUCTHBIC 3adadyun
IMPAKTUYCCKOI'0 U TCXHOJOTHUYCCKOI'0 3HAYCHH .

1.1.4 TlpakTudeckoe 3anaTue Ne3 PerieHue >KCrEepUMEHTAIBHBIX 3a/lad MO Teme: THIbl
XUMHYECKUX CBS3€M. TUIBI KPUCTAIIIMYECKUX PELIETOK

IpopuabHble U NPOoPeccCHOHATIBLHO 3HAYUMbIE 3JIEMEHThI colep:xkanusi. BemectBa ¢
aTOMHOM W  METAUIMYECKOM  KPUCTAIUIMYECKUMHU  PEIIETKAMH  KaK  KOMITOHEHTBI
MOJYIPOBOJHUKOBBIX ~ MaTepuanoB,  (OTOINEMEHTOB, JHUOAOB, HHTETPATIbHBIX H
AIEKTPUUYECKUX CXEM.

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

Paznen 2. Xumunueckue peakuuu

10

Tema 2.1 Tunel XUMHYECKUX
peakuuii

2.1.1 Knaccudukanus v TUITBI XUHMHUYECKUX PEaKIIUi HEOPraHUICCKUX COCTMHCHUM

OK 01 OK 02
[IK 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

Knaccugukanuss u TUNBI XUMHYECKHX PEAKIMHA C Y4acCTHEM HEOPTraHMYECKHX BEIICCTB.
CocraBieHre ypaBHEHUU peakiuil COeIMHEHMs], Pa3IOKEeHHs, 3aMellleHusi, oOMeHa, B T.d.
peaxIuii TOpeHus, OKUCIIEHUSI-BOCCTAHOBICHHUS.

YpaBHeHHsI ~ OKUCIEHHA-BOCCTaHOBJIeHHs. (CreneHb  okucieHus. Oxucnurenb U
BoccTaHOBUTENb. (CocTaBleHME U  ypaBHUBAHHWE OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxuii METOI0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKINH B
IpHUPOJIe, MPON3BOACTBEHHBIX MPOIIECCaX U KUIHEACSITETbHOCTH OPTaHU3MOB.

2.1.2 TIlpakTtuyeckoe 3ansitue Ne4 Pemenne 5KCIEPUMEHTANBHBIX 3a1ad T0 TEMe:
"OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH"

I[popuiabuble U NpodeccMOHATBLHO 3HAYUMbIE 3JIEMEHTBI COAep:KaHusi. 3HAUYCHHE
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIUMH B  NPUPOAE M  HA  NPEANPUITHIX
JKENE3HOAOPOKHON oTpaciu. OKUCIUTEIBHO — BOCCTAHOBUTEIBHBIE MPOIECCH KaK OCHOBA
MPOIIECCOB KOPPO3UH METAIIIOB, PaOOTHl XUMHUYECKHX MUCTOYHUKOB TOKA U aKKYMYIIATOPOB U
T.1.

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

Tema 2.2 DuekTpoJuTHYECKast
JUCCOIUAIIMA U HOHHBII 00MeH

2.2.1 PacTBOpeHHe Kak (PU3MKO-XUMHUYECKUH MpoLecc.

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

Conep:xxanue yueOHOro MaTepuaJia
Teopust 2IEKTPONUTHUECKON qucconualuu. MIoHbl. DIeKTPOIUThI, HEANEKTPOIUThI. Peakimu
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nOoHHOTO 0OMeHa. CocTaBlieHUE PeaKIfii HOHHOTO OOMEHA ITyTeM COCTABJICHHS MX MOJHBIX U
COKpAIICHHBIX MOHHBIX ypaBHEHUI. KNCI0THO-OCHOBHBIEC peakinu. 3aJaHusl Ha COCTaBJICHUE
HMOHHBIX PEaKLIHi.

[IpakTUueckoe UCIOJIb30BAaHUE PEAKIIMA MOHHOTO OOMEHA U TUAPOIN3a B TEXHOJIOTHYECKUX
MpoIeccax KeJIe3HOJOPOKHOr0 TpaHcnopTa. [loHsATHs: radpBaHOCTEr s, rajJbBaHOIIACTUKA,
MX IIPAKTUYECKOE 3HAYEHHUE B JKEJIIE3HOJOPOKHOM XO35MCTBE.

2.2.2 JlabopatopHoe 3ansitue (padora) Nel "MccnenoBaHue CBOWCTB 3JEKTPOJIMTOB.
Omnpenenenne pH cpenst pactBopoB. Teopus 31EKTPOIUTUUECKON JUCCOHAIIN"
IpoduiabHbie U MPodecCHOHATHHO 3HAYUMBIE JIEMEHTHI COMEPKAHUNA. AKKYMYJISTOPBI:

MPUHIINI UX paboTsl, ux npumenenue B CLIb.

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

2.2.3 JlaGopaTopHoe 3ansiTue (padora) Ne2 "Peakiyu nonnoro oomena. ['maponus comneit”
IIpodpunabHbie 1 MpodeccCHOHATBHO 3HAYNMBbIE 3JIEMEHTHI cojep:kanus. [[puMeHeHne Ha
YKEJIE3HOJOPOKHOM TPAHCIIOPTE PEAKIIUU HOHHOTO OOMEHA JIJisi yMATYCHHS BOJbI (CHIKEHHE
KoHIeHTpamuu noHoB Ca®" m Mg?"). T'maponus Ha NpeanpHATHSX JKeIe3HOJOPOKHOTO
TpaHCIOPTA.

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

Paznen 3. CTpoenne BenecTBa U CBOICTBA HEOPTraHUYECKNX BelleCTB

14

Tema 3.1
HOMEHKJIaTypa

Knaccudukanus,
u CTpPOCHHE

HCOPTraHNYCCKUX BCIICCTB

3.1.1 OcHOBHBIE KIIaCCHI CJIOXKHBIX HEOPTAHMUECKUX COCTMHEHUH.

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

Conep:xanue yueOHOIro MaTepuaJia

[Tpenmer Heoprannueckoil xumuu. Knaccudukanus Heopranuueckux BemiecTs. [IpocTeie u
cilokHble BemniecTBa. (OCHOBHBIE KJIACChl CIIOXKHBIX BEIIECTB (OKCHIBI, THUIPOKCHJBI,
KHCIIOTBI, COJIM). B3auMOCBSi3b HEOPraHMYECKHX BELIECTB. ATrperaTHble COCTOSIHMS
BemecTBa. Kpucramnuueckue u amopgHble BelecTBa. THUIBI KPUCTAIMYECKUX PELIETOK
(aToMHasi, MOJEKyJspHasi, MOHHAs, MeTaJJIMuecKkas). 3aBUCUMOCTb (PU3UYECKUX CBOWCTB
BEUIECTBA OT THUIA KPUCTAUIMYECKOM pPEIMIETKH. 3aBHCHUMOCTb XHMHUYECKOW AKTUBHOCTH
BEUIECTB OT BHJA XUMHUYECKOW CBSI3M M THUIA KPUCTAUIMYECKOW pewmeTku. [IpuunHb
MHOTr000pa3usi BeleCTB

3.1.2 IlpakTuyeckoe 3anaTHEe N5 PerieHne dKCIEpUMEHTANBHBIX 33/1a4 10 Teme: YncThie
BEII[ECTBA U CMECH. /lucniepcHbIe CHCTEMBI.

IIpopuniabHbie 1 NPoecCHOHATBHO 3HAYMMBbIE JIEMEHThI cofep:kaHus. CTeKIOMIACTUK
Kak OCHOBa i u3rotosienus nerainei CLIb.

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

Tema 3.2

DU3NKO-XHMUYECKHUE

3.2.1 Metamnsl. [Tonoxenue B [ICXD JI.M. MenaeneeBa, ocobeHHOCTH cTpoeHus. Kopposus

OK 01 OK 02




1

2

4

CBOICTBa HCOPTaHNYCCKUX BCIICCTB

MCTAJJIOB. MCTO[[BI 3alIuThI KOHCprKI_[I/Iﬁ IIOABHM>XKHOI'O COCTaBa

IIK 2.1
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

Mertamnbl. OOuiue Gusnueckue U XMMUYECKHEe CBOMCTBA MeTauioB. CrocoObl MOTydYeHHs.
3HaueHHE METAJUIOB M HEMETAUIOB B IMPHUPOJIE U IKUZHEIEATCIbHOCTH YEJIOBEKa W
opranu3mMoB. Koppo3usi MeTamnoB: BHUIBI KOPPO3UH, CHOCOOBI 3alUThl METANIOB OT
KOppO3Uu

3.2.2 Ilpaktuyeckoe 3ansitue Ne6 PemieHne »SKCIIEpUMEHTANBHBIX 33Jad IO TEMeE:
"Meramibr"

IIpodpunabHbie 1 npodeccHoOHAIBLHO 3HAYMMBbIE JJIEMEHTHI coaepxkaHus. s nuHUN
CBS3M M YCTPOWCTB CHUTHAIM3amuH, HeHTpanu3anuu u OnokupoBku (CLIB) HeoOxomuMmer
CTalleaTIOMUHEBBIC npoBoAa. MeaHbIE ¥ JATYHHBIM MPOKAT HUCHONB3YETCs MpHU
u3rotopiaeHun u pemoHTe neraneid CILIb, pasznuuHOll anmapaTypbl KeJIe3HOAOPOKHOM
ABTOMATUKH U CBSI3H.

OK 01 OK 02
[IK 2.1
JIP 4,16,23,30

3.2.3. Hemeramner. [Tonoxenne B IICXD JI.1. MenneneeBa, 0COOEHHOCTH CTPOCHUS

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

Coaep:xxanue yueOHOro MaTepuaJia

Hemeranmnel. OOmume Qusnueckne W XUMHUYECKHE CBOWCTBA HEMETA/UIOB. | HUIHMYHBIE
cBoiictBa HemerayuioB [V- VII rpynn. Knaccudukanus v HOMEHKIATypa COEIUHEHUI
HeMeTauioB. [IpuMeHeHne BaXKHEUIINX HEMETAIIJIOB U UX COEMHEHUI B KEJIE3HOIOPOKHOM
x03siiicTBe KpyroBopoThl OMOTEHHBIX 2JIEMEHTOB B IPUPOE

3.2.4 Ilpaxrtuuyeckoe 3aHsTHe Ne/ PemieHue HKCIEpUMEHTANbHBIX 3aJad IO TEMeE:
"HemeTtanst"

IIpopuiabHubie 1 NpodeccCHOHAIBLHO 3HAYMMBbIE JJIEMEHTHI coaepkanus. HepTHbIE ra3bl
UCTIONB3YIOT B CHUCTEMax CHTHAIM3AINH, [EHTPAIN3AalUU M OJOKHPOBKH JUIS 3aIlOJTHEHUS
AIIEKTPOBAKYYMHBIX TpuOOpoB. CelneH — OCHOBA JJIsi W3TOTOBJICHUS BBIIPSIMHUTENECH H
¢dorosnemenToB. KpeMHHII — 3JIE€MEHT HWHTETPATBHBIX MHKPOCXEM CHCTEM YIPaBIICHHUS
JBIDKEHUEM moe31oB. KapOuj KpeMHHUs Kak KOMIIOHEHT BapUCTOPOB, MPHUMEHSEMBIX B
YCTPOMCTBaX aBTOMAaTHYECKOTO DETYJIMPOBAHUS CTPEIOK JKEIe3HOAOPOXKHBIX IyTeH U
nepees3I0B.

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

Tema 33 Nnentudukanus
HEOPraHMYECKUX COCIUHEHHUN

3.3.1 T'enernyeckas CBSI3b HEOPTAaHUYECKUX COCTUHECHUIN
Hrorosasi koHTpoJIbHasi padora Nel

OK 01 OK 02
IIK 2.1




1 2 3 4
JIP 4,16,23,30
Conep:kanue y4eOHOT0 MaTepuaJia
XUMHUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB HEOPraHMYECKHX BemiecTB  (OKCHIOB,
THJPOKCHJIOB, KHUCIOT, COJEeH W Jp.). 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWCTB IMPOCTHIX 2
BEIIIECTB, BOJOPOJIHBIX COCIUHEHUH, BBICIINX OKCHAOB M TUAPOKCHIOB. MneHTuduxanms
HEOPraHMYECKUX BEIIECTB C HCIOJB30BaHMEM HX (DU3UKO-XUMHUECKUX CBOWCTB,
XapaKTEpHBIX KAYECTBEHHbIX peakLuil
Hmoz | cemecmpa: MaxkcumainbHas yueOHasi Harpy3ka (Bcero) 32
O0si3aTenbHas ayIMTOPHAs yueOHast Harpyska (Bcero) 32
MPAKTUYECKUE 3aHIATUS 14
71abopaTopHble 3aHATHUS (PaOOTHI) 4
KOHTpOJIbHasI paboTa 2
Pasnen 4. CTpoeHue U CBOMCTBA OPraHMYeCKUX COeTHHEeHUIt 32
Tema 4.1 Knaccudukanus, | 4.1.1 [Tonarue 06 OpraHNYECKUX BEIIECTBAX, UX MPUMEHEHHE Ha JKEJIE3HOU JJ0pOre. OK 01 OK 02
CTPOEHHUE u HOMEHKJIaTypa K 2.1
OpraHUYECKUX BEIIECTB JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2
IlosiBieHWe M pa3BUTHE OPraHUMYECKOW XMMHHM Kak Haykd. IIpeamer opraHm4eckol XUMMH.
MecTo M 3HaueHHME OpPraHMYECKONM XMMHMHM B CHCTEME ECTECTBEHHBIX HayK. XHMHUYECKOE
CTpPOCHHE KakK TMOPSIOK COEIMHEHUS aTOMOB MOJIEKYJIE COIJIaCHO WX BaJEHTHOCTH.
ITpuMeHeHNEe OpraHMYECKUX BEIIECTB Ha JKEJIE3HOM Jopore
4.1.2 Teopust A.M. Byrneposa. Knaccudukanus opraHn4eckux BEIIeCTB. OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
Conep:xanue yueOHOro MaTepuaJia 2
[TonokeHHs TEOPUHM XUMUYECKOTO CTpOeHUsl opraHmdeckux coeauHenuit A.M. Byrtieposa.
YraepoaHblil CKENEeT OPraHMYECKOM MOJIEKYIIbl 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOTO
crpoeHust Monekyi. M3omepust u m3omepsl. Ilonste o dyHkunoHanbHOW rpymme. Panukan.
[TpuHIMITEl KIaccCUPUKALIMK OpraHUYECKUX CcOoelMHEeHu. MexayHaponHass HOMEHKIarypa u
MPUHLMITB] HOMEHKJIATYPbhl OPraHMYEeCKUX COeTMHEHHUN
Tema 4.2 CpoiictBa opranuyeckux | 4.2.1 AnkaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUYECKUN PSI. OK 01 OK 02
COEIMHEHU I K 2.1

JIP 4,16,23,30




2

Copepxxanue yueOHOIro MaTepuasa

[IpenenbHble YriieBOAOPObI (AJIKaHBI M HUKIOANKaHbl). (OCOOEHHOCTH KIacCHU(PHUKALUU U
HOMEHKJIATYphl, H30MepHUs, (PU3HUECKUEe CBOWCTBA, XHMMHUYECKHE CBOMCTBA, CIIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHUKOB TeIIa B
IPOMBIIIICHHOCTH M OBITY. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B IMPHPOJIE
Y IPUMEHEHUE JIKaHOB.

4.2.2 Tlpaktuueckoe 3aHsaTHe Ne8 PemieHue HKCHEpUMEHTANIBHBIX 3a/7ad IO TEME:
"CpaBHUTENIbHAS XapaKTEPUCTUKA METaHa U 3TaHa"

IIpodguiabHbie W mnpodeccHOHATBHO 3HA4YUMble 3JIeMEHThI coaep:kaHus. JKunkue
yII1eBOAOPOAbI (O€H3MHBI, KEPOCHUHBI, COJIIPOBBIE Macia, Ma3yT) - B KaueCTBE I'OPIOYEro B
JIBUTATENISIX BHYTPEHHETO CrOpaHMs MOJBUKHOIO COCTaBA YKEJIE3HOJOPOKHOIO TPAaHCIIOPTA.
TBepable yrieBonoponsl (mapaduHbl) — KOMIOHEHTbI )KUJIKUX CMa30K, UCIOIb3YyEeMBbIX IS
cmaszku jeraneit u yznos CLb.

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

4.2.3 Ankensl, ankaaueHbl. CocTaB 1 OCOOCHHOCTH CTPOCHUS

OK 01 OK 02
[IK 2.1
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

HenpenenbHble (akeHbl, anKuHbl M ankajgueHbl). OcoOeHHOCTH Kilaccu(UKaLuu U
HOMEHKJIATyphl, M30MepHUs, (uU3NUecKue CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
nojgydeHus. ['opeHue aleTwieHa KaK HCTOYHMK BBICOKOTEMIIEPATYpHOTO IIJIAMEHHU IS
CBapKM U pe3ku MeTauloB. [IpakTHueckoe MpUMEHEHHE alKeHOB M alKaJueHOB B
JKEIE3HOAOPOKHOM XO035HUCTBE

4.2.4 TlpakTuueckoe 3aHsaTue N9 PemeHue 5SKCIEpUMEHTATIBHBIX 3a/ad 1O TEMe:
"ITosrydeHne 3TUIIEHA U U3YYEHHE €r0 CBOMCTB"

I[Ipopuiabubie u npodeccHOHATBHO 3HAYHUMbIE JJIeMEHThI coaep:kanusi. [IpuMenenus
MOJIMMEPOB HAa MPEANPUATUSAX JKEIE3HOJOPOKHOTO TPAHCIOPTA JUIsl 3IEKTPOU3OJISALINH,
[TpoayKThl MOMMMEpPHU3AIMKM OKCHIA ITHJICHA — AMOKCHJ (KOMIIOHEHT SIOKCUIHON CMOJIBI)
MPUMEHSIETCS JJIs 3aJIMBKU TPaHC(HOPMATOPOB, KOHTYPHBIX KAaTYIIIEK U APOCceNeil, KOTophle
00€ecCIeunBarOT yCTOWYMBOCTD anmapaTyphl K yJaapam U 3JIEKTPOU30JISIIUH

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

4.2.5 IlpakTtuyeckoe 3anaTHe NelO PemeHue sKCHepUMEHTANbHBIX 33734 10 TEMeE:
"AueTuiieH u ero romosiaoru” (AJIKUHBI)

IIpopuiabubie ¥ NpodecCHOHATBHO 3HAYUMbIE JJI€MEHThI coaep:kaHus. [IpuMenenue
MOJIMMEPHl HA OCHOBE MPOW3BOJHBIX AJIKWHOB B KAYeCTBE M3OJISIHU 3AIIUTHBIX 000JI0UYEK

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




4

KaOeJIbHBIX U3JEJIUI U TPOBOJIOB.

4.2.6 Apensl. CocTaB, CTpOCHHUE, TTOTYICHUE

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

Conep:xanue yueOHOro MaTepuaJia
OcoOenHocTy KjaccU(PUKAMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJIYICHUSI.

4.2.7 TIpaktuueckoe 3ansitue Nell PemieHue sKcIepuMEHTaIbHBIX 3aJad 10 TEME:
"CpaBHUTENIbHASI XapaKTEPUCTUKA CIIUPTOB"

IIpoduibHbie U npodeccHOHATBHO 3HAYUMBbIE JJIeMeHThI coaep:kanusi. OTHOATOMHbBIE
CHHPTHl — KaK OCHOBa JIAKOKPACOYHBIX MAaTEPUATOB HAXOASAIIMX CBOE INPUMEHEHHE B
JKEJIE3HOJJOPOKHOM X03siiicTBe (Kpacka Juis mokpeitusi yerpoicts CLb; minactuduxartopsl,
OpUMEHsieMble B CBETO-, TEPMO-, MOp030-, Biaroctoiikmx neramsix CLb u T.1.).
[IpakTHYyeckoe 3HAYCHUE APOMATUYCCKUX CIIUPTOB U MX MPOU3BOJHBIX B )KEIC3HOJOPOKHOM
XO3HCTBE.

OK 01 OK 02
[IK 2.1
JIP 4,16,23,30

4.2.8 Anpneruasl. Kap6oHoBsie kucinoTel. CocTaB, CTpOSHUE, KiIacCUpUKAIUS

OK 01 OK 02
[K 2.1
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

OcoOenHocTH KJIacCU(PHUKAIMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHNYCCKUEC CBOﬁCTBa, CIIOCOOBI IMOJIYUCHUS. MpU1a Kak COJIH BBICIIUX Kap6OHOBI)IX KHCJIIOT,
ux Morolee nerctaue. CioxHble YQUPbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT.

4.2.9 JIaGopaTopHoe 3ansTue (padora) Ne3 "CpoiicTBa anpIeruoB U KApOOHOBBIX KUCIOT"
IMpoduabHbie U NpodecCHOHATLHO 3HAYMMBbIE 3JIEMEHThI COEePKaAHUs. AHWIHHO-
dbopManbAeTHAHBIE — KOMIIOHEHT OJJIEKTPOHM3OJALMOHHBIX JIAKOB, HEOOXOJUMBIX B
AJIEKTPOTEXHUUYECKON ammapatype. MypaBbUHBIA adbJeTH]l KaK KOMIOHEHT OaKeIUTOBOTO
JaKa, SBISIONUMCS aHTUKOPPO3UOHHBIM MOKpbITHEM it yetpoiicTB CIIb. TexcTonuT kak
OCHOBA JIJISl U3TOTOBIICHHS JICKTPOH30IATOPOB. [IpuMeHeHne areToHa B KeJe3HOI0POKHOM
xo3siiictBe. [IpuMeHeHue MaBeneBOi KUCIOTHI A OYMCTKA METaUIOB OT pPIKaBYMHBI U
HAKUIIN.

OK 01 OK 02
OK 04
IIK 2.1

JIP 4,16,23,30

4.2.10 IIpaktuyeckoe 3aHaTHe Nel? PemeHue SKCHEpUMEHTAJBHBIX 3aad IO TEME:
"Cnosxnble 3¢upsl. XKupsl. [lonstue o CMC"
IIpoduabHbie U NPOPecCHOHANBLHO 3HAYMMBIC YJIEMEHTHI colepkaHusi. byrunanerar

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




1 2 3 4
KaKk KOMIIOHEHT MeHTa(TaneBbIX 3Maliei, MCHOIb3yeMbIX Ui okpacku yctpoiictB CLIb;
3JIEKTPOU3OJISIIMOHHBIX JIAKOB, MPUMEHSAEMBIX ITpU peMoHTe ycTpoiicTB CLIb. Mbuia Beiciinx
JKUPHBIX KHUCJIOT KaK 3aryCTUTENIW B IUIACTUYECKHMX CMa3Kax, MPUMEHSIEMBIX B Pa3IMYHbIX
MexaHu3Max Jiyis cMa3ku ycrpoictB CLb u ap.
4.2.11 Amunbl. AHUITUH OK 01 OK 02
IIK 2.1
JIP 4,16,23,30
Coaep:xxanue yueOHOIro MaTepuaJia 2
OcoOeHHOCTH KJIacCH(HUKAIMA W HOMEHKJIATYPBl, H30MepHs, (U3NYECKHe CBOICTBa,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYUYEHUSI.
4.2.12 JladopatopHoe 3ansitue (padora) Ned "AmuHOKHCIOTHL. benku. PacmosnaBanwme 2 OK 01 OK 02
BOJIOKOH" OK 04
IIpodpunbHbie 1 NMpodeccHOHATBLHO 3HAYMMBbIEC 3JIEMEHTHI cojep:KaHus. lIpuMmeHeHue 1K 2.1
KJIes Ha OCHOBE MoJinaMujia 11 ckienBanus ycrporcts CLB. JIP 4,16,23,30
Tema 4.3 Wnentudukanus | 4.3.1 JIabopaTtopHoe 3ansiTue (padora) NeS "CpoiicTBa yriesonos" 2 OK 01 OK 02
OpPraHUYECKUX BELIECTB, ux | [IpopuiabHble M npodecCHOHATbHO 3HAYMMble 3JEMEHTbI coJdepKaHusa. DPUpHI OK 04
3Ha4YeHUEe U NMPUMEHEHHUE B OBITOBON | MaciIsHOW KHUCIOThI, 00Opa30BaHHbIE MACISHOKUCIIBIM OpOXKEHHUEM TJIFOKO3bI, UCTIONb3YIOTCS IK 2.1
U TIPOM3BOJICTBEHHOM JESATENbHOCTH | KaK IUIaCTU(UKATOPHI JIAKOB JUIsl yCTpoiicTB U ipubopos CIIb. JIP 4,16,23,30
YeJloBeKa 43.2 Ponp XuMuUM B OOECNEYEHHU HKOJOTHYECKOM, HSHEPreTM4eckoil M MHIIeBOH OK 01 OK 02
0€30MacHOCTH [K 2.1
JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2
Ponp opranndyeckoil XMMUM B pELIEHUHM MpOOJEeM SHEpPreTHYeckoi Oe30MacHOCTH, B
pPa3sBUTHM MEIULUHBI, CO3AAHUM HOBBIX MAaTEpUANOB, HOBBIX MCTOYHHKOB JSHEPIUU
(anpTepHATUBHBIE UCTOYHUKU 3HEpruu). OmMacHOCTh BO3AEHCTBHS Ha >KHUBBIE OpPraHU3MBI
OpPraHMYeCKHUX BEIIECTB OTIENbHBIX KJIacCcoB  (YIJI€BOAOPOABI, CHHPTHI, (HEHOJIHI,
XJIOPOPraHUYECKHUE MPOU3BOJHBIC, AlbJIETUJbl W Jp.), CMBICI IOKa3aTeis MpeaeIbHO
JIOTTYCTUMOW KOHIEHTpALUU
Pa3nes 5. Kunernueckue u TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHUYECKUX pPeaKIuii 2
Tema 5.1 Ckopocts xummueckux | 5.1.1 IlpakTnyeckoe 3ansitue Nel3 Pemienue NmpakTHKO-OPHEHTHUPOBAHHBIX PacCUETHBIX 2 OK 01 OK 02
peakuuii. XuMHUecKoe paBHOBecHe | 3aaa4 1o Teme: "CKOopoCcTh XUMHUYECKHUX peakiuil. XuMudyeckoe paBHoBecue" K 2.1
IIpodpunabubie n npogeccHOHATBHO 3HAYHMMBbIE 3JIeMEeHTbI coaep:kaHus. bydepHbie IIP 4.16 '23 30
b b b

PaCTBOPEI B TCXHOJIOTMYCCKHUX MPOHCCCaX (HpI/I OJICKTPOXUMHNYCCKOM HAHCCCHWM 3aIIWTHBIX




1 2 3 4
HOKPBITHI, B TPOU3BOJICTBE KPACUTEIICH)
Pasnen 6. PacTBopbl 2
Tema 6.1 Ilonsarue o pactBopax 6.1.1 IlpakTnyeckoe 3ansitue Neld Pemenune npakTUKO-OPHEHTHPOBAHHBIX PaCUETHBIX 2 OK 01 OK 02
3aa4 o teMe: "PacTBOpHI, UCIIONB3yeMbIe B OBITOBOW M MPOM3BOJCTBEHHOMN JCSITEIBHOCTH I1IK 2.1
yeJjioBeka" JIP 4,16,23,30
Paznen 7. Xumus B ObITY M IPON3BOJACTBEHHOM 1€ITEJIbLHOCTH YeJI0BeKa 4
Tema 7.1 Xumus B Obity wu | 7.1.1 HoBeifmue qocTHXeHUSI XUMUYECKOM HAYKA U XUMHYECKOM TEXHOIOTHH OK 01 OK 02
MPOU3BOJACTBEHHOW  JIESITEILHOCTH OK 07
YeJI0BEKa [IK 2.1
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia 2
Hoseiimme nOCTMXEHMs XUMHUYECKOW HAyKM M XMMHYECKOM TEeXHOJOruu. Pomp Xumuu B
o0ecIieueHNH HKOJIOTMYECKOM, DHEPreTM4ecKod W TMHIIEBOM OE€3011aCHOCTH, pPa3BUTUHU
MeauuuHbL [IpaBuiia moucka u aHaim3a XUMUYECKOH MH(OPMAIIMN U3 Pa3IMYHBIX HCTOUYHUKOB
(Hay4Has U yueOHO-Hay4YHas JIMTepaTypa, CpeicTBa MaccoBoi nH(popmanuu, cetb MHTEpHET)
JuddepeHmpoBaHHbIN 3a4eT 2 OK 01 OK 02
OK 07
IK 2.1
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHasi yueOHasi Harpy3ka (BCero) 40
OO0s3arenbHast ayIUTOpHas yueOHast Harpy3ka (BCero) 40
MPAKTUYECKUE 3aHATH 18
naboparopHbie 3aHTUS (pabOTHI) 6
nuddepeHIMpOBaHHBIN 3a4eT 2
Hroro: MakcumanbHast yueOHasi Harpy3ka (BCero) 72
O0s3aTenbHast ayIMTOpHAs yaeOHast Harpy3ka (Bcero) 72
IIPaKTUYIECKUE 3aHATUA 28
1abopaTopHbIe 3aHATHUS (PabOTHI) 10
KOHTpOJIbHas paboTa 2
Hmoecosas ammecmayus 6 popme nuddepeHnpoBaHHOTO 3aueTa 2




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

VYueOHasi IUCHMIUIMHA peanu3yercss B ydeOHoM KaOuuere: Jlabopatopus XUMHH U
Ouonorun
Obopyodosanue yuebHo2o kaburnema:.

1. ITocagounbie MeCTa IO KOJIUYECTBY 0OYJAOLTHXCS.

2. PaGouee mecTo mperogaBaTes.

3. Meronuueckue MaTepuabl M0 AUCHUILTAHE

4.Becol ananutudeckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Mojienu KpucTauIMuecKuX peméTok. (3 mr)

7.CoopHbIii ipubop A1 nosydeHus ra3os (1 mrT.).

8. Habop Ne3 BC «lllemouny.

9. Habopb! peakTHBOB 10 OPraHUYECKON XUMUH.

10. HaGop uHIUKATOPOB.

11. HaGop nnakaToB MO HEOPTaHUYECKON U OPraHNYeCKON XUMHUU.

Texnuueckue cpeocmea 00y4eHus..

-TB

- BUJICOMarHuTo(hoH

- KOMIIBIOTEP

Ayouosuzyanvrvle cpedcmea 06yuenus.
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble UCTOUHUKH YrieBoaopoAoB. CupTsl U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumusa. Yacte 3. Anpaeruabl U KapOOHOBBIE KHUCIOTHI. CIOXHBIE
s¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Opranuueckas xumus. Yacts 4. YraeBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcoiepikaiiie opraHndeckue BemiecTBa. bemku.
CuHTeTHYECKHE BEICOKOMOJIEKYIISIPHBIE BelecTBa. 20 ONbITOB, 28 MUHYT.

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



3.2. UuopmaninoHHoe o0ecneyeHHe peain3aliu MPOrpaMMbl

Ilepeyenb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JONOJHHUTEJIbHON JIMTEPATYPHI
NuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0JIMOTEYHOT0 oHaA:

3.2.1.0cHOBHBbIE HCTOYHUKH:
1. Au¢punorenoBa M.B. Xumusi: y4eOHHK M TPAKTUKYM ISl CPEIHETO MPO(HEeCCHOHAILHOTO
obpazoBanus / U.B. Anpunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., wcnp. ¥ JOMI. —
Mockga: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:
1. T'ycena, E.B. Xumus qisa CIIO.: yue6.-meton. nocodue / M.P. 3uranmmuna, J[.M. Kynukosa;
Kazan. mam. uccnen. rexnon. yH-T; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata oopamienus: 31.03.2023) / - Pexxum moctyma: i aBTOPH3. MOJIb30BATEIICH.
2. YepnukoBa H.IO. Xumus B goctynmHoM wu3noxeHuH: ydeOHoe mocobue s cmo / H.IO.
UYepHukosa.- 2-e u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c¢. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbld //  Jlawb: snekTpoHO-OMOIMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara obOparmienus: 31.03.2023) / - Pexum goctyma: Juist
ABTOPH3. MOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypchbl:

1. HayuHo-TIOMyJISIpHBII MPOEKT «DJIEMEHTHI OOJBIION HayKH « ((pu3uKa, XMMHS, MaTeMaTHKa,
aCTpOHOMHS, HayKa O >KHM3HH, Hayka o 3emse). HoBoCcTH HaykW, KHUTH, HAyYHO-TIOMYJISIPHBIC
CTaThbH, JEKIUH, dHIMKIoneauu. hitps://postnauka.ru/themes/chemistry - nexmuu mo XMMuM Ha
caiire [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyrma: cBOOOIHBIH.
2. CailT Hay4HO-TIOMYJSIpHOTO JXKypHana «Xumus u 3u3Hb». https:// gotourl.ru/4785 Pexim
JIOCTYTIa: CBOOO/THBIH.
3. CallT o0 XuMHUM: KIacCCHUeCKHe Y4YEOHUKH, CIPABOYHUKH, DSHIUKIONEIUH, TOUCK
OpPraHMYEeCKUX M HEOPraHMYECKUX PEaKIUil, COCTaBIICHHE ypaBHEHWH peakuuid. https:// www.
xumuk.ru/ Pesxum mocTyra: CBOOOIHBIIH.
4. Tlnardpopma Zoom njisi MPOBEACHUS OHJIANH-3aHATUN U BUICO-KOH(PEPEHITNH. [ DIeKTPOHHBIN
pecypc]. Pexxum noctyna: https://zoom.us/.
5. DnextponHas wuHpOpPMANMOHHO-OOpazoBarenbHas cpena H©Ha 1maatdhopme Moodle.
[DnexkTponHsIii pecypc]. Pexxum nocryna: https://moodle.ospu.su/

3.3 Ilporpamma oOecnedeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHus


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

4 KOHTPOJIb M OIIEHKA PE3YJIbTATOB OCBOEHMSI YYEEHOU

TACIATITAHBI

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 arrectanus B popme nuddepeHImpoBaHHOTO 3a9eTa.

Oo6mue komnerenun (OK), Paznena/Tema THI olleHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepoOnpHUATHI
OK.01 P1: Tema 1.1 - YcTHBIN 0npoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJIEHHE
P3: Tema 3.1 XUMHYECKUX POPMYI;
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | - 3amanus Ha HUCIOIb30BaHUA
4.3 XAMHYECKOH CHUMBOJIUMKUA MU
P5: Tema 5.1 Ha3BaHUM COEOUHEHUNW IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKIYHapOIHOT O COI03a
TEOPETUYECKON U IIPUKIIATHON
XAMUHU u TPUBHAIILHBIX
Ha3BaHMH IS COCTaBJICHUS
XUMHUYECKUX POPMYI;
- 3acinymuBaHue COOOUICHUMN
U OLIEHKA UX MOATOTOBKH;
- Pesynprar  BBINOIHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paloT;
- Pe3ynprar  BBINOIHEHUS
MPAKTUYECKON paboThI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJ]aHM;
- [Ton6op, aHajau3 51
npeoOpa3oBaHue yaeOHOU
uHpopMauu
OK.02 P1: Tema 1.1 - YcTHBIN ompoc
P2: Tema 2.1 - 3aciaymmBaHuEe COOOIICHMIA
P3: Tema 3.1, Tema 3.2, Tema | u olieHKa UX ITOATOTOBKH;
JP 2,4,16,23,30 3.3 - 3amaHnsa Ha UCIOIb30BaHUSA
P4: Tema 4.1, Tema 4.2, Tema | XUMHUUECKOHl CHMBOJHMKA U
4.3 Ha3BaHMIl COCAWMHCHUH MO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOIHOTO COr03a
P7: Tema 7.1 TEOPETUYECKON M IPUKIIATHON
XAMHUHU u TPUBUATBHBIX

Ha3BaHUM JIA COCTaBJICHUA
XUMHUYECKUX POPMYIT;

- PeSYJ'H)TaT BBIITOJIHECHU A
BHEAYJAMTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- PesynpraT  BBHINONHEHUS
MPaKTUYECKON PabOTHI;




-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Iloxbop, aHaIu3 |
npeoOpa3oBaHue yaeOHOMI
uHpopManun

OK.04

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3aciymuBaHue COOOUICHUMN
U OLIEHKA UX MOATrOTOBKHU;

- 3ajaHusg Ha UCHOJIb30BAHUS
XUMHUYECKON CHMBOJHUKUA U
HAa3BAHUM  COCOUMHEHUN IO
HOMEHKJIaType
MEXTYHAPOJTHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHH W TPUBHAIBHBIX
HA3BaHWM IS  COCTaBIICHUS
XUMHYECKUX POPMYIT;

- PesynbTaT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynmbTaT  BBINOJTHCHHS
MPAKTUYECKON paboThI;

- PesynmbraT = BBINOJTHCHHS
nabopaTopHOH PabOTHI,
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop, aHaAIM3 |
npeoOpa3oBaHue yueOHOU
nH(popManuu

OK.07

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTUPOBAHHbBIE
3aJlaHus;

- Ilombop, aHamuz
npeoOpa3oBaHue yaeOHOU
uH(popMaIuuy,

5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/10OB OB YUEHUS

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

HN3YUCHHOT'O MaTcpuajia

5.2 AKTUBHBIE U HHTEPAaKTUBHBIC: 3BPUCTHUYECKHE Oeceibl, AMCKYCCHM, KpPYIJIbIH CTOI,

MMpe3CHTalrsd, BUKTOPHHA, KBECT.




