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1 MACIIOPT PABOYE TPOrPAMMBI YYEBHOM JUCLHUIIIAHBI
OVl 12. XUMUS

1.1 OobaacTh npuMeHeHHsI padoyeii MPoOrpaMmMbl
PaGouass mporpamma yd4eOHOH AMCUMIUIMHBI SBISIETCS YacThIO MPOTPaAMMbI  CPEIHETO

(mosHOTO) 061IEeT0 00pazoBanus o creruantbHOcTH CIIO 23.02.08 CTpoHTENbCTBO KENE3HBIX JT0POT,
IIyTh U IIyTE€BOE XO35AUCTBO.

[Tpu peanuzanuu paboudeld mporpaMMbl MOTYT HCIOJIb30BaThCS Pa3IMyHbIE 00pa3oBaTeIbHbIC
TEXHOJIOTHH, B TOM YHCJIE IUCTAHIIMOHHbIE 00pa30BaTEIbHBIC TEXHOJIOTHH, JICKTPOHHOE 00ydeHHE.

PaGouas nporpamma yueOHOI TUCHUIUIMHBI MOKET OBITH MCIOJIb30BaHa B MPO(EeCCHOHATBLHOM
MOJITOTOBKE, MEPENOIrOTOBKE U MOBBINICHUN KBaTu(uKanuu padouux mo npopeccusam: 14668 Monrep
nyty; 18401 Curnanucr.

1.2 Mecto y4edoHoii tucuunudbl B ctpykrype OINIOII-IIIICC3:

OO1eoOpa3oBarenbHas JUCIUILIHHA «XUMUSD M3y4daeTcs Ha 6a30BOM YPOBHE B 00111€00pa30BaTEIbHOM
[MKJIe Y4eOHOTO TIIaHa OCHOBHOM MPO(ecCHOHATbHON 00pa30BaTeNIbHON MPOrpaMMbl YKPYITHEHHBIX TPYIIIT
cnenuanbHoctei / mpodeccwuii: 08.00.00

TpyIoeMKOCTb IMCIUILTHHBI «XHMHsD» Ha 0a30BOM YpOBHE COCTAaBISIET 72 yaca, U3 KOTOPhIX 64 yaca —
0a30BbIil MOAYb (6 pa3zmenoB) M 8 YacoB — MPUKIAMHON Momynb (1 paszen), BKIIOUYAIOIIUN MPaKTHKO-
OPHEHTHPOBAHHOE COJ/IepPIKaHNe KOHKPETHOW MPOPECCUH MITN CIIEHUATIEHOCTH.
[puknagHOi MOAyNAp BKIOYACT ONMH pasnmen. Pasnen 7 «Xumus B ObITY M MPOU3BOJICTBEHHOMN
NeSITENIbHOCTH uesoBeka» peanusyercs A cneuuanbHocTy 08.02.10 CTpouTenbeTBO KeENe3HbIX 10pOT,
yTh W TYTEBOE XO3SIMCTBO HAa Marepuaje, CBSI3aHHOTO C IKOJIOTUYECKOM OE30IIaCHOCTHIO M OIICHKOW
TIOCJIEAICTBHI OBITOBOM M TPOW3BOJCTBEHHOM NEATENBHOCTH, MO OTpacisiM Oyaymiel mpodeccHoHaTBHOM
JESITENIHOCTH O0YJarOIIMXCSL.

1.3 Ilinanupyemble pe3yJbTaThl OCBOCHHS y4eOHOI JHCHMIIIMHBI:
1.3.1 Ilenp yueOHON AUCITUTUTAHBL

@opMHpOBaHHE Yy CTYJEHTOB IpPEJCTABICHUS O XMMMYECKOH COCTABILIOIICH €CTeCTBEHHOHAYYHOU
KapTUHBI MHpa KaK OCHOBBI TIPUHSTHS PEIICHHH B JKU3HEHHBIX M TPOM3BOJCTBEHHBIX CHTYAIWSX,
OTBETCTBEHHOTO TTOBEJICHHS B IIPUPOJIHOM Cperie.

3anaum TUCLMILIMHBL:

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

2) pa3BUTh YMEHUS COCTABIATH (POPMYIIBI HEOPTAHMYECKUX Y OPraHMYECKUX BEIECTB, YPaBHEHHS
XAMUYECKHUX PEAKINiA, OOBSCHSITH UX CMBICIT, HHTEPIIPETHPOBATH PE3YIIbTATHl XUMUYECKUX dKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM TPOBEICHUS MPOCTEHIIMX XUMUYECKUX IKCIEPUMEHTAIbHBIX
UCCIIEIOBaHUN C COOJIOIGHHMEM MpaBWil O€30MacHOro oOpallleHHsl ¢ BeleCTBaMU M J1abOpaTOpHBIM
000pyIOBaHUEM;

4) pa3BUTh YMEHHS HCIIOJb30BaTh HWH(M)OPMALMIO XHMHYECKOTO XapakTepa W3 pa3InYHbIX
HCTOYHUKOB;

5) cdopMupoBaTh yMEHHS MPOTHO3MPOBATH TOCICACTBUS CBOCH JEATENBHOCTH U XUMHUYECKUX
TIPUPOTHBIX, OBITOBBIX U MTPON3BOICTBEHHBIX ITPOIIECCOB,;

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



1.3.2 B pe3ynbrare 0cBOCHUS y4eOHON AUCHUIUINHBI 00yYarOIIUIACs TOKEH

yMeTh:

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

- ONpENENATh: BaJCHTHOCTh U CTENEHb OKHMCIECHHS XUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COEIMHEHUSX, 3aps)l HOHA, XapaKTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCAUHEHUH,
OKHCJIIUTENb W BOCCTAHOBHUTENb, NPUHAMJIECKHOCTh BEIIECTB K Pa3IWYHbIM KJACCaM OpPraHUYECKUX
COCIMHEHU;

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

- OOBSICHATH: 3aBUCUMOCTh CBOWMCTB BEILECTB OT MX COCTaBa M CTPOCHHUS; MPUPOTY XUMUUYECKON
CBSA3M (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMHMUYECKOM peakuuu u
MOJIOKEHUS XMMHUYECKOTI0 PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

- BBIINOJIHATh XMUMHUYECKUH SKCIIEPUMEHT [0 PACHO3HABAHUIO BAXKHEHIINX HEOPraHWYECKUX U
OpraHUYECKUX BEUIECTB;

- IIPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALK C UCIIOJIb30BaHUEM Pa3IMUHbIX
HMCTOYHUKOB (HAy4YHO-TIOMYJSPHBIX H3JaHUN, KOMIIBIOTEpHBIX 0a3 JaHHBIX, pecypcoB MHTepHera);
MCIOJIH30BATh KOMITBIOTEPHBIE TEXHOJIOTHH ISl 00pabOTKH W Mepenayn XUMUIeCKOi nH(pOopMaIuy 1 ee
MIPEJICTaBJICHUS B Pa3IMYHBIX (POpMax; UCMOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTUYECKOU
JESITEIbBHOCTH U TOBCEJHEBHOW XHM3HU JUISl: - OOBSCHEHUS XUMHUYECKHX SIBICHUM, MPOUCXOASIIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNCHUsS BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKHX
MIPEBPALICHUI B pAa3JIMYHBIX YCIOBUSIX U OLIEHKH UX IOCJIEICTBU;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpee;

- OLIEHKM BIIMSIHUS XMMHYECKOrO 3arps3HEHUs OKPYXKAIOIIEH Cpelbl Ha OpraHu3M 4YelloBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

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

- IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHOW KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

- KPUTHUYECKOH OLIEHKH JIOCTOBEPHOCTH XMMHYECKON MH(pOpMaluu, MOCTYyNaromel M3 pa3HbIX
HCTOYHUKOB;

- [IOHMMaTh  B3aUMOCBS3b  Y4E€OHOH  JUCHUIUIMHBL C  OCOOEHHOCTSMHM  mpodeccuu
npodeccnoHaNbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS MO0 JaHHON y4eOHOM TUCIUIUINHE.

3HATh:

- Ba)XHEWIIME XHWMUYECKHE TOHSTHSA: BEIECTBO, XMMHUYECKHH D3JIEMEHT, aToM, MOJIEKYyJa,
OTHOCUTEIIbHBIE aTOMHAasi U MOJIEKYJsipHas MaccChl, MOH, aJUIOTPONHS, M30TONbI, XUMHUUYECKas CBS3b,
ANEKTPOOTPHUIATEILHOCTD, BaJICHTHOCTh, CTETIEHb OKUCIICHUS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS, PAcCTBOPBI, DJIEKTPOJIUT U HEIIEKTPOJIUT,
ANEKTPOIUTUYECKAs. JUCCOLMAIUS, OKUCINUTEIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBJICHHE,
TeroBoi 3(deKT peakuuu, CKOpPOCTb XMMHUYECKOH peakiiM, KaTalu3, XUMHUYECKOE pPaBHOBECHUE,
YTIEPOAHBIN CKeNeT, G yHKIMOHANbHAS TPYIINa, H30MEpusl, TOMOJIOTHUS;

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

- OCHOBHBIE TEOPUM XMMHH: XUMHUYECKOW CBSA3M, DJIEKTPOJIUTHUECKON AMCCOLMALMM, CTPOEHUS
OpraHNYeCKUX COCTUHECHUM;

- BOKHEMWILIME BEUIECTBA U MaTepHUaJIbl: OCHOBHBIE METAJIJIbI U CIUIABBI, CEpHAsi, COJIsSIHAs, a30THas
U YKCYCHasl KUCJIOTBI; IIeJI0OUM, aMMHUaK, MUHEpaJIbHbIE yI0OpeHHs, METaH, 3TUJIEH, alleTUJIeH, OeH301,
ATaHOJ, KUPBI, MbLJIa, TJIF0OK03a, caxapo3a, Kpaxmal, KIeT4yaTKa, OeJIKH, HICKyCCTBEHHBIE M CHHTETUYECKHE
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 O6ume’ I[I/ICIII/IHJII/IHapHLIeZ
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 BBINOJIHSATh TaKyIO
JIEATEIIbHOCTD;

- UHTEpEC K  Pa3NUYHBIM  cdepam
npodeccnoHaTBEHOM

JIEATEIILHOCTH,

OBianeHne yYHHBEPCAIbHBIMH Y4YeOHBIMU
MO3HABATEJIbLHBIMH 1€CTBUSIMM:

a) 0a3oBblIe JIOTMYECKHe NeiiCTBUS:

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

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

- ONpEeNeNnsTh LENH IeSITeIbHOCTH, 3aaBaTh
MapaMeTpbl U KPUTEPUU UX JOCTIKEHHUST,

- 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;

- BBIABJIATH IPUUMHHO-CJIEICTBEHHBIE CBA3H U
aKTYyaJIM3UpOBaTh 337a4y, BbIIBUTaTh 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, HOH,
MOJIEKYJIa, BaJICHTHOCTD,

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

OKHCIUTEb,
CKOpOCTb
peaxIimy,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHUS
BemectB A.M.
Teopust

VKa3bIBalOTCsl INYHOCTHBIE U MeTanpenmeTHele pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakimu ot 12.08.2022) B
oTryarojbpHON Gopme, hopMupyembie 0011e00pa30BaTeNbHOMN JUCIUIITMHON
2 JuctuumHapHble (IpeMETHBIC) pe3yNbTaThl YKa3blBAIOTCS B COOTBETCTBUH C MX MOJIHBIM nepedneM 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 "
TPUBUAJILHBIC Ha3BaHUs
BOXKHEUIIMX BEUIECTB (ITUIIEH,
alleTWIeH, TJHMLEepuH, (eHo,
dbopmanbaerus, YKCYCHas
KHCJIOTA, TJMLWH, yrapHbld Tras,
YIJIEKUCIBIN ras, aMMHaK,
raiieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBIATh (HOPMYIIBI
HEOPraHNYECKUX U OPraHUYECKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJB30BaTh
XUMHNYCCKUX

MOATBEPKIATh XapaKTEepHbIE
XHMMHYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIIMMU
AKCIEPUMEHTAMH M 3aMUCAMH
YpaBHEHUU XHUMHYISCKHX
peaKkumii;

- yYMETh YCTaHABIIMBATh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX u
OpraHUYECKUX BEIICCTB K
ONPEIEIICHHBIM KJaccam u
rpymnmnam COEZIMHEHU,
XapaKTEpU30BaTh HX COCTaB M
BaKHEMIIIHE CBOIICTBA;
ONPENENATh BUIBI
XUMHUYECKUX CBs3el
(xoBasieHTHAs, HOHHA,
MeTaJuIn4decKas, 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 Al pelieHHs
MPAKTUICCKUX 3a7a4 i
DKOJIOTHYECKH  OOOCHOBAHHOIO
OTHOIICHUSI K CBOEMY 3/I0pPOBBIO
Y IPUPOJHOU CpEE;

- YMETh IPOBOIWTH PACUCTHI TIO

KJ1acCU(UIMPOBATH

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii €  HMCIOJb30BAaHUEM
(bU3IIECKUX BEJIMYMH,
XapaKTepH3YIOLIMX ~ BEHIECTBA C
KOJINYECTBEHHOU CTOPOHBL:
Macchl, o0BeMa
(HOpMasbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BATh CUCTEMHBIE
XUMHYECKUE 3HAHUA TUIS
MPUHATHUS perieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

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

B o0s1acTH HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33pEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHOW MPAKTHKH,
OCHOBaHHOTI'O Ha Jyasore KyJasTyp,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE;

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

- OCO3HAHWE LIEHHOCTH HAay4YHOW JesTeTbHOCTH,
TOTOBHOCTh  OCYHIECTBJISITH NPOEKTHYIO U
HCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaAJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMH Y4eOHBIMH
MO3HABATEJILHBIMH [1eliCTBUAMU:

B) pabora ¢ undopmaunueii:

- BJa/IeTh HAaBBIKAMU TOJIy4eHUS! MH(POpMAaLN
U3  HCTOYHHUKOB pa3sHbIX  THUIIOB,
CaMOCTOSITETIBHO OCYLLECTBIIATh [TOUCK, aHAJIN3,
CHCTEMATU3aLUI0 U MHTEPIIPETALUIO

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

HarpeBaHWM, TOy4eHHEe STHUIICHA
W  H3Yy4YEHHE €ro  CBOIICTB,
Ka4eCTBCHHBIC  PEaKIMK  Ha
aTBJICTUIBI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JICHaTypamus OeJTKOB
Npd  HArpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuu ~ HMOHHOTO  OOMEHa,
OTpEJCIATh  CPeay  BOIHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJ-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
AKCIIEPUMEHTANBHBIC 33a4d 10
TeMaM "Merasmibr" u
"Hemetamibl'") B COOTBETCTBUH C
MIpaBUIIAMH 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 XUMHYECKHX
peakuuii ¢  HUCIOJb30BAaHUEM
buznueckux BEJIMYMH,
XapaKTepU3YIOINX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, oObema (HOpMaJIbHbBIC
yCIIOBHSI) Ta30B, KOJUYECTBA
BEIIIECTBA; UCIIOJIb30BaTh

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
JeATeNTIbHOCTH;

Osaagenne YHHBepPCAJIbLHbIMHU
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHas1 1eITeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA
KOMAaHHOM ¥ MHAWBUAYaJIbHON padoThI;

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

- KOOp/IMHUPOBaTh ¥ BBIOJHATH paboOTy B
YCIOBUSIX ~ PEAJbHOrO,  BUPTYalbHOTO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYILECTBIISATh TO3UTUBHOE CTPATErHYECKOe

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

HarpeBaHWH, TOTYYCHHUE JTHIICHA
U W3y4YeHHE €ro  CBOICTB,
Ka4eCTBCHHBIC  pEaKIMM  Ha
aNbICTUABI, KpaxMall, YKCYCHYIO
KHUCJIOTYy; JIeHaTypamus OeJIKOB
Npyd  HArpeBaHWHW,  IIBETHHIC
peaknuu  O€JKOB;  TPOBOIHTH
peakiuu  HWOHHOTO  OOMEHa,
OTpECNATh  CPEeIy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aMMOHHUSI; pemarb
SKCIIEPUMEHTAITBHBIC 3aJlaudl 110
TeMaM "Metamsr" u




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

OsJagenne YHUBEPCAJIbLHBIMH
PeryJISITUBHBIMM J1€iiCTBUSIMH

I) IPUHATHE ce0s 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€30IacHOCTH 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. B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS - chopMHpOBATH MPEICTABICHUS:
ConeiicTBOBaTh - c(hOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISAIOLICH
COXPaHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpYXKarollel cpefpl, | JKOHOMUYECKUX  IPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHUHU B MMO3HAHUH
pecypcocOepexeHuro, | IPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJICHUH [IpUPOABL, B
OPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTHUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA U
00 U3MECHEHUU HpO6HeM; KYJIbTYPhbI JIMYHOCTH, cC
KINMATa, MPUHLOHAMG | - [UIAHKPOBAHKUE U OCYIIECTBICHHUE JICHCTBUMA B | (YHKIMOHAIBHON T'PaMOTHOCTH,
GepeKIINBOTO OKPY’KaroIllel cpelie Ha OCHOBE 3HAHWS Iiejiel | HEOOXOAMMOM Ui peLIeHus
IPOM3BOJICTBA, YCTOHYUBOIO pa3BUTHUS YeJI0OBEUYECTBA; | MPAKTUYECKUX 3a/1a4u
3 peKTUBHO AKTHBHOE HENpHATHE JCUCTBHM, MPUHOCSIIMX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NeiicTBOBATD B | BPEI OKPYXKaKOLIEH Cpene; OTHOLIEHUS K CBOEMY 3JI0POBBIO
Ype3BBIYANHBIX - YMEHHE [IPOrHO3UPOBATh | U IPUPOIAHOU CPELE;
CHTYaLsIX. HeOIaronpusTHhIE 9KOJIOTMYECKUE | - yMEThb COONIofaTh MpaBuia
MIOCIIEICTBUS NPEIIPUHIMACMBIX | SKOJIOTHYECKH 11eJIeCO00pa3HOro
JEWCTBUM, IPEIOTBPAILIATD UX; MOBEJICHUSI B OBITY W TPYJIOBOU
- pacImpeHme OIIbITA JIESITENIbHOCTU | ACATEIBHOCTH B LEJIAX
JKOJIOTUYECKOW HAITPABJIEHHOCTH; COXPaHEHHs CBOErO 3J10pOBbs U
- OBJIAJICHUE HaBbIKaMU y4eOHO- | OKpY’KaroIIieil PUPOTHON CPEIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLMMAJIbHOU YYUTBHIBATh OIIaCHOCTH
ACATCIIBbHOCTH; BO3/CHCTBUS Ha JKVBBIE
OpraHU3MbI OIPEIETICHHBIX
BEILIECTB, ITOHUMAs CMBICIT
ToKa3aresst MpEIEeIIbHON
JIONYCTUMOW KOHIICHTPALUH
K 2.4. - YMEHHME ONpeeniTh KOHCTPYKTHBHBIE | - COPMHUPOBATH MIPEICTABICHUS:
Pa3pabaTbIBaTh O0COOEHHOCTH TpHU CTPOUTENHCTBE >KENE3HBIX | O CBOMCTBAX METAJUIOB, CIUIaBaX,
TEXHOJIOTHYECKHE JIOpOr, PEMOHTE M TEKYIIEM COJIEP)KAaHWU | BUIaX  KOPPO3UH, o0nactu
IIPOLIECCHI JKEJIE3HOZJOPOKHOTO ITyTH; [IPUMEHEHUS] HEMETAUNINYECKUX U
MIPOU3BO/ICTBA - TNOHMMaHHE TEXHOJOTWYECKHX IPOLIECCOB | KOMIIO3UIIMOHHBIX ~MaTepHAJIOB,
PEMOHTHBIX  paboT | MPOU3BOJICTBA PEMOHTHBIX paboT | BUAaX W CBOMCTBAaX TOILJIHBA,
KEJIE3HOAOPOKHOIO | XKEJIE3HOJLOPOKHOTO ITYTH U COOPYKEHUI CMa304HBIX " 3aIUTHBIX
IIyTU U COOPYKEHUM. Marepuanax, CBOMCTBax
HEOPraHWYECKUX "

OpPraHn4eCKux COeIMHEHMI npu
CTPOUTEIIBCTBE KEJIIC3HBIX I0POT,
PEMOHTEC )51 TCKYILIEM
COACPKAHUU KEIIE3HOJOPOKHOIO

IYyTH.




B pesynbrare ocBOEHHS MporpamMmbl yueOHOTO MpeAMeTa pean3yercsl MporpaMMa BOCIUTAHUS,
HarpasjIeHHas Ha (POPMUPOBAHUE CIICAYIOIMINX JIMIHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposiBisgroninii akTUBHYIO TPAXKJIAHCKYIO TO3UIIMIO, JEMOHCTPUPYIOIUNA MPUBEPHKEHHOCTD
IIPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, IKOHOMHUYECKM AKTHBHBIM M Y4acCTBYIOUIMIl B
CTYJCHUYECKOM M TEPPUTOPUATIHLHOM CaMOYIpPABICHUH, B TOM YHUCJIE Ha YCJIOBUAX J10OpPOBOJIHYECTBA,
MPOAYKTUBHO B3aUMOJICHCTBYIOIINI M YYAaCTBYIOLIH B €SI TEIHHOCTH OOIIECTBEHHBIX OPTaHU3AIHIA.

JIP 4 IlposiBasitominii ¥ IEMOHCTPUPYIOIIUM yBaKeHUE K JIIOJASIM TPyZAa, OCO3HAIOLIUN 1IEHHOCTh
cooctBeHHOro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
podecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAAN.

JIP 16 IIpuoOpereHue OOYYAIOIMIMMUCS COIUAIBHO 3HAYMMBIX 3HAHWM O TPAaBWIAX BEICHUS
HKOJIOTMUYECKOT0 0o0pa3a >KM3HH O HOpMax U TPaAULUAX TPYJOBOU JEATEIBHOCTH YelIOBEeKa O HOpMax U
TpaJAUIUAX TOBEICHUS YEJI0BEKa B MHOIOHAIIMOHAILHOM, MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 IlonyuyeHue 00y4arolMMHCs BO3MOXKHOCTU CAaMOPACKPBITUS M CaMOpeaIn3alus JUYHOCTH.

JIP. 30 OcymecTBisfOmUi TOUCK W HUCHOJb30BaHWE WHPOPMALUHU, HEOOXOIUMON s
3 QEKTUBHOTO BHITIOJIHEHUS PA3IMYHBIX 3a/1a4, TPOPECCHOHATBHOTO U JINYHOCTHOTO Pa3BUTHSL.



2 CTPYKTYPA U COJAEP)KAHUE YYESFHOU JUCITATLTAHBI

2.1 O0beM y4eOHO#M TMCIUIINHBI U BUAbI Y4eOHO# padoThl

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM NMPOrpaMMbl y4eOHOM TUCHHUIIUHBI 108
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIJIE:
JIEKITNH, YPOKH 34
caMoOCTOsATEeNIbHAs padboTa 36
MPAKTUYECKHUE 3aHATUS 28
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME
B T.4..
TEOpeTUIEeCcKoe O0yueHue 34
MIPAKTUICCKHUC 3aHITHSI 8
nabopaTopHEIC 3aHATHS 10
KOHTPOJIbHbIE Pa00THI 2
B coomeemcmeuu ¢ yuyeOnvlM nianom no umoeam | cemecmpa ammecmayus
npoeoouUmcst 6 hopme KOHMPOILHOU PabdoOMul.
[IpomexyTouHas arrectauus (B popme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTH4yecKuii IUVIaH U coepKaHUE Y4eOHOU UCHUNIHHBI

1

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuaa, NpaKTU4YeCKHe 1 Ja0opaTopHbIe 3aHATHS,
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst

O0nLeMm
4acoB

dopmupyemble
KOMIIeTeHIM U
(OK),IIK n
JIMYHOCTHbIE
pe3yabTatsl (JIP)

Pa3znen 1. Teopernyeckue 0CHOBbI XUMHUU

8/4

Tema 1.1 CtpoeHue aToMOB.
Ilepuonuueckuil 3aKOH U
MEpUOINYECKas CUCTEMA
XHUMHUYECKHX 31eMeHTOB [I. 1.
MenneneeBa

1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPTaHWYECKOH 1 00iel xumun. [lepronnyeckas
cucrema xumuueckux eMenToB [I.M. Menneneesa. Ctpoenue aroma

OK 01 OK 02
JIP 16,23,30

Coaep:xanue yueOHOTro MaTepuaJia

CoBpemeHHas: MoJielb CTpoeHUs] aroMa. CHUMBOJIMUECKUM SI3bIK XUMHUU. XHMHYECKUM SJIEMEHT.
OnekTpoHHas kKoHpwurypaus atoma. Kiaccudukamms XumMuyeckux ieMeHToB (S-, p-, d-
3JeMeHThI). BaneHTHble 371eKkTpoHbl. BajneHTHOCTh. DNeKTpoHHas MPUpOoJa XUMHUECKON CBSI3HL.
DJNEKTPOOTPUIIATEIBHOCTh. BUIbI XMMHUYECKON CBsI3M (KOBAJICHTHAs, MOHHASA, METAJUINYECKas,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHMs.

[leprommueckast cucrema xumuueckux sneMeHToB J[M. MenaeneeBa. PU3MUYECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHX
HJIEMEHTOB, O0pa3yeMbIX MMH MPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUHM C TOJIOKEHHEM
XUMHYECKOro aeMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHYECKOE M HAyYHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. Menneneea. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CaMmocrosiTeibHasi padota o0yuarommxes Nel

Koncnekr, mnoaroroBka cooOmeHuid Ha Tembl 1O BbeIOOpYy: HanoTexHomorus Kak
IIPUOPUTETHOE HAIPABIIEHUE PA3BUTHUs HAayKu W Npou3BoacTBa B Poccuiickon denepanuu;
PamnoaktuBHOCTh. lCIONIb30BaHNWE pAJMOAKTUBHBIX M30TONOB B TEXHHYECKHX LENSX.
PeHTreHOBCKOE H3JIydeHHE M €r0 MHCIOJIb30BAHME B TEXHHUKE M MeIULMHE. PenieHue
TEOPETHYECKUX W HKCIIEPUMEHTAJIBHBIX 3a/ad IO BOIPOCAM: OCHOBHBIE MOHSTHS XHWMHH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3agaud Ha HAXOXJIEHUE OTHOCUTEJILHOU
MOJIEKYJIIPHOM MacChl, ONPEAEICHUE MACCOBOM JOIM XUMHUYECKHX DJIEMEHTOB B CIIOXKHOM
BEIIECTBE.

1.1. 2 Mpakruueckoe 3aHsaTHe Nel Pemenne NpakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3a7a4 1o Teme: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI W PACUYETHl IO YPaBHEHUSAM

OK 01 OK 02
[IK 2.4.




4

XUMUYECKUX peakiuin”

IpoduabHble U NMPodecCHOHAIBHO 3HAYUMBbIE JIEMEHTbI COMEP:KaHUsA: XUMHUYECKHUE
SBJICHUS B OCHOBE TEXHOJOTMYECKHX OMNepaluil Ha MNPEANpUITHSIX >KEIEe3HOIOPOKHOTO
TpaHcnopTa (HalulaBka Py PEMOHTHBIX pab0Tax, HAHECEHUE JTAKOKPACOYHBIX TTOKPHITHH).

JIP 2,4,16,23,30

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne2

[Ton6op, ananus u npeoOpazoBanue yueOHOro marepuana. [lonroroBka cooOuieHuit Ha TEMBbI
o BeIOOpY: Mcropusi pa3Butus xumuueckoil Hayku B Poccum; Benukue xumuku Poccuu;
Kuznup n gesrensHocth .M. Menpaencena.

1.1.3 IIpakTuyeckoe 3aHsaTHe Ne2 PemieHue NpPaKTUKO-OPUEHTHPOBAHHBIX DPACUYETHBIX
3agad no teme: Ilepmonmueckas cucrema xumuyeckux avieMmeHToB [I.M. MenneneeBa.
Crtpoenue aToma

IIpopuniabHbie W npodecCHOHAIBHO 3HAYUMbIE 3JIEeMEHTHI coaepxkaHus. OCHOBHbIE
XUMHYECKHE 3aKOHBI, TEOPHH M YUEHHsI CIOCOOCTBYIOT Oo0Jiee MOJHOMY M OCO3HAHHOMY
HNOHUMAaHHMIO XUMHUYECKUX IPOLECCOB i (POPMUPOBAHUS HAYHYHOTO MHUPOBO33PEHMS; Kak
OCHOBBI JUIsI KOJIMYECTBEHHBIX pACUYETOB M pELIEHUs MHOIME pacyeTHbIE 3aJadu
IIPAKTUYECKOT0 ¥ TEXHOJOTMYECKOr0 3HAUEHUS.

OK 01 OK 02
[IK 2.4.
JIP 2,4,16,23,30

CamocrosiTeibHas padoTa odyuarommxcs Ne3

[TonGop, ananus u npeoOpazoBanue yuedbHoro marepuana. [loaroroBka cooOIIeHHT Ha TEMBI
10 BI)I60pyI Pa)II/IoaKTI/IBHOCTB. Wcnionp3oBanue pPaadrOaKTUBHBIX U30TOIIOB B TCXHUYCCKUX
1ensiX. PEHTreHOBCKOE M3ITydeHHeE U €T0 UCIIOJIb30BAHNE B TEXHUKE U MEUIIMHE.

1.1.4 IlpakTuuyeckoe 3ansitue Ne3 PemieHue sKkcniepuMEHTAIBHBIX 3aJad [0 TeMe: THuIbl
XUMHYECKHX CBA3EH. THIBI KPUCTAIIIMYECKUX PELIETOK

IIpoduiabHbie U nMpodeccHOHATBHO 3HAYMMBbIE JIEeMEHThI cojep:kaHus. KomrmiekcHbie
COEJIMHEHUS] HCHOJB3YIOT JJIsi OKPAaCKU 3/aHUil, COOpYKEHMH, 000pylOBaHMS U IyTEBBIX
MaIIiH

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

CamocrosiTeibHas padora o0y4yarommxcs: Ned
[Tox6op, ananu3 u mpeodbpazoBaHue yueOHOTO MaTepHaa.

Paszpen 2. XumMu4yeckue peakuuu

10/5

Tema 2.1 Tunel XUMHYECKHUX
peakuuii

2.1.1 Knaccuduxarys u TUIIBI XUMHYECKHUX PEaKIUii HEOPTaHMUECKUX COSAMHEHUN

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30




1 2 4

Copepxxanue yueOHOIro MaTepuasa
Knaccudpukanus um TUNbl XMMHYECKMX PEAKIMHA C yd4acTHEM HEOPraHMYECKHX BEIECTB.
CocraBneHue ypaBHEHHUH peakLUi COEIMHEHMs, Pa3IOKEHMs], 3aMelleHusi, oOMeHa, B T.4.
peaKLMii TOPEHUs!, OKUCIICHUS-BOCCTAHOBIICHHSL.
VpaBHEHUsI ~ OKUCIEHUA-BOCCTaHOBiIeHUs.  CtemeHb  okucieHus.  Oxkucnurtens U
BocctaHoBUTENb. CoCTaBieHHE U  YPaBHMBAHUE  OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peakuuii METOJIOM 3JIEKTPOHHOTo OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU B
IpUPOJie, IPOU3BOJICTBEHHBIX IPOLIeCccaX U KU3HEAEATEIIbHOCTH OPraHU3MOB.
CamocrosiTeibHas padora odyuarommxcsi Neb
AHanu3 u npeoOpa3oBaHue yueOHoH nHOpMALIUK.
2.1.2 TIlpakTtuyeckoe 3ansitue Ne4 Pemenne 5KCIEPUMEHTAIBHBIX 3a4ad IO TEMeE:
"OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu'
IIpodguiabHbie W nNpodeccCHOHATBLHO 3HAYUMBbIE 3JIEMEHTbI COJAEpPKAHUsSl. 3HAUYCHUE OK 01 OK 02
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEAKIMA B MNpUPOJE M Ha  HPEIIpUATHIX IIK 24,
HKEJIE3HOJOPOKHOM oTpaciu. OKUCIUTEIPHO — BOCCTAHOBUTEIBHBIE MPOIECCH KaK OCHOBA JIP 4,16,23,30
IPOLIECCOB KOPPO3UU METAIOB, pabOThl XUMUYECKUX UCTOUHUKOB TOKA U aKKyMYJISTOPOB U
T.J.
CaMmocrosiTeibHasi padoTa o0yuarommxcs Ne6
[Ton6op, ananu3 u npeodbpazoBaHue yueOHON HHPOpPMALIUH.

Tema 2.2 DuekTpoJuTHYECKast 2.2.1 PacTBOpeHMe Kak (PU3MKO-XUMHUYECKUH MpoLecc. OK 01 OK 04

JUCCOUANMA U HOHHDLIN 00MeH TIK 2.4.

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

Teopus snekTpoauTHYECKON Aucconray. MoHbl. DIeKTpoIuThl, HEINEKTPOIUThI. Peakuuu
HOHHOTO 0OMeHa. COCTaBlIeHHE PeaKIMi HOHHOTO 0OMeHa IMyTeM COCTaBJICHUS UX MOJHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEHUI. KHCIOTHO-OCHOBHBIE peakiiuu. 3aJaHus Ha COCTaBIICHUE
VMOHHBIX PEaKIIHM.

[IpakTHYeckoe NCIOIB30BAHNE PEAKIIM HOHHOTO OOMEHA M THIPOJIN3a B TEXHOJOTHUECKUX
npolieccax JKeJNe3HOA0POXKHOr0 TpaHcnopTa. [IoHATHS: rajJbBaHOCTET s, ralbBaHOIIACTHKA,
UX MPAKTUIECKOE 3HAUCHHE B )KEJIE3HOJOPOKHOM XO3SHCTBE.

CamocrosiTeibHas padora o0y4yarommxcs Ne7
AHanu3 u npeoOpa3oBaHue yueOHOW uH@opmanuu. [logroroBka cooOuieHuil Ha Temy IO
BbIOOpY: [IpakTHueckoe NpUMEHEHHe 3JeKTposin3a: pauHUpOBaHHE, TrajbBAHOIUIACTHKA,




TaJIbBAHOCTCT HA.

2.2.2 JlabopatopHoe 3ansitue (padora) Nel "MccnenoBaHue CBOWCTB 3JIEKTPOJIMTOB.
Omnpenenenne pH cpenbl pactBopoB. Teopus 31€KTPOIUTUUECKON JUccoauu’
I[poduibHbie U MPodecCHOHATHHO 3HAYUMBIE JIEMEHTHI COIePKAHUA. AKKYMYIISTOPBI:

NPUHIUI UX paboThl, UX TPUMEHEHHE NIPU CTPOUTENILCTBE U PEMOHTE JKEJIE3HBIX JJOPOT.

OK 01 OK 04
1K 2.4.
JIP 4,16,23,30

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne8
AHanu3 1 mpeodpazoBaHue yudeOHOM HHPOPMAIIUH.

2.2.3 JlaGopaTopHoe 3ansiTue (padora) Ne2 "Peaxiyu nonnoro oomena. ['maponus comneit”
IIpodpunbHbie 1 Mpo@eccHOHATBHO 3HAYNMBbIE JJIEMEHTHI coJep:kanusl. [[puMeHeHne Ha
YKEJIE3HOJOPOXKHOM TPAHCIIOPTE PEAKIIMU HOHHOTO OOMEHA JJIsi yMSITYEHUs BOJIbI (CHIKCHUE
KOHLIEHTPallul HOHOB Ca® u Mg2+). ['uaponus Ha NpeanpUATHAX KEIE3HOLOPOKHOTO
TpaHCIOPTA.

OK 01 OK 04
[IK 2.4.
JIP 4,16,23,30

CamocrosiTesibHas padoTa o0yuarmmuxcs Ne9
Ananms u npeoOpazoBaHue yueOHOM nHPOPMAIIHN.

Paznen 3. CTpoenne BenecTBa U CBOMCTBA HEOPTraHUYECKNX BelleCTB

14/7

Tema 3.1
HOMEHKJIaTypa u
HGOpFaHHq€CKHX BCIIICCTB

Knaccudukarus,

CTPOCHUC

3.1.1 OcHOBHBIE KJIaCCHI CJIOXKHBIX HEOPTAHNUECKUX COCTUHEHUH.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

[Tpenmer Heoprannueckoil xumuu. Knaccudukanus HeopraHuueckux Bemiects. [IpocTeie u
cloXkHble BemecTBa. (OCHOBHBIE KIJIACChl CIIOKHBIX BEIIECTB (OKCHU[BI, THUAPOKCHUIB,
KHUCJIOTBI, COJIM). B3auMOCBSi3b HEOPraHWYECKUX BEIIECTB. ATrperaTHble COCTOSIHHS
BemecTBa. Kpucramnuueckue u amopgHble BelecTBa. THUIBI KPUCTAIMYECKUX PELIETOK
(aToMHasi, MOJEKyJspHasi, MOHHAas, MeTalJMuecKkas). 3aBUCUMOCTb (PU3UYECKUX CBOWCTB
BEUIECTBA OT THUIIA KPHUCTAUIMYECKOM pPEMIETKH. 3aBUCHUMOCTb XHMHUYECKOW AKTUBHOCTH
BEIIECTB OT BHMJA XUMHUYECKOM CBSA3M M THUIIA KPUCTAJUIMYECKOW peleTKu. [IpuynHbI
MHOTr000pa3usi BeleCTB

CamocrosiTeibHasi padota o0yuarommxes Nel0
AHanu3 u npeoOpa3oBaHue yueOHONW HH(OpMALIHH.

3.1.2 IlpakTHyeckoe 3ansitue Ne5S PenieHne sKCriepUMEeHTANIbHBIX 33/1a4 10 Teme: YucTbie
BEIIECTBA U CMECH. JIUCTIEPCHBIE CHCTEMBI.

IIpopuiabHbie U NMPopecCHOHATBLHO 3HAYMMBbIEC JJIEMEHThI colaep:xkanuda. [IpuMmenenue
CMOJI U 6I/ITYMa IpHU CTPOUTEIBCTBE U PEMOHTC XKCJIIC3HBIX 10POr

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30
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CamocrosiTeibHas padora o0yuyarommxces Nell

[Ton6op, ananu3 u npeodbpazoBaHue yueOHoOro marepuaina. Iloaroroska cooOuieHuii Ha TeMy
no BBIOOpPY: AMoOp(HBIE BemecTBa B MPHPOJE, TeXHUKe, ObITy; [lmazma — uerBeproe
COCTOsIHUE BellecTBa; I'pyboaucnepcHble CUCTEMB, UX KIaCCU(pUKALMS U UCIOJIb30BaHUE B
npodecCHOHATILHOM e TenbHOCTH; [IpuMeHene cycrieH3nil ¥ SMYJIbCU B CTPOUTENIHCTBE.

Tema 3.2 Ou3uKO-XUMHUYECKUE
CBOMCTBA HEOPTraHUYECKUX BEIIECTB

3.2.1 Metamel. [Tonoxenue B [ICXD JI.U. Menneneera, ocooeHHocTH cTpoeHus. Kopposus
METaJIJIOB. METO/IbI 3aIIUTHl KOHCTPYKIIMIA MTOIBIYKHOTO COCTaBa

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Coaep:xanue yueOHOIro MaTepuaJia

Mertamnbl. OOmue pusnueckue U XUMUYECKHEe CBOMCTBA MeTauioB. CrocoObl MOTydYeHHS.
3HaueHne METAJUIOB W HEMETAUIOB B npupoac MW IKUSHCACATCIbHOCTH YCJIOBCKA U
opranu3MoB. Koppo3usi MeTayuioB: BUABI KOPPO3HMH, CIOCOOBI 3alIUTHl METaNIOB OT
KOPpO3HHU

CamocrosiTesibHast padora o0yuarommuxcs Nel2

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOmIeHMA Ha
TeMy 1o BbIOOpY: JKeme3o — Kak OCHOBHOW KOMIIOHEHT MHOTUX cIuiaBoB. [IpumeHeHwue
METAJJIOB M WX CIUIAaBOB B KA4YECTBE KOHCTPYKIHMOHHBIX MATEPHAJIOB HA MNPEINPUATHSIX
JKEJIE3HOJJOPOKHOTO TpaHcmopTa. Koppos3uss MeTamioB, OCOOEHHOCTH KOPPO3MOHHBIX
MIPOIIECCOB, MPOUCXOAIINX Ha 00BbEKTaX JKEJIE3HOAOPOKHOTO TPAHCIIOPTA.

[TonroroBka mpe3eHTanuii Ha TeMy Mo BbIOOpy: McTopusi monydeHus W MPOU3BOJACTBA
amomMuHus. Poib  MeTasioB B MCTOpPUM  4YEJOBEYECKOW HuBWIM3auuu. Hcropus
OTEYECTBEHHOM YEpHOW MeTaurypruu. McTropus OTE€YeCTBEHHOM LBETHOM METaJUIyprUH.
XvMHS METaJIOB B MOEH NpoQeccHOHANbHON NeATeIbHOCTU. 3aBUCHMOCTh CKOPOCTH
KOpPpO3UU OT YCIOBUH OKpyxkaromied cpeapl. Knaccudukanus KOppo3ud METaIOB IO
pa3nu4HbIM pu3HakaM. CrocoOb! 3alUThl METAIIOB OT KOoppo3uu. [Ipon3BoacTBO uyryHa u
CTaJu.

3.2.2 TIpakTtuyeckoe 3ansitue Ne6 PemieHue SKCIIEPUMEHTATBHBIX 3aJad [0 TEMeE:
"Meramibr"

IIpopuiabHbie M NpPodecCHOHANBHO 3HAYMMbIe JJIEMEHThbI coaep:kanus. IlyreBoe
XO035MCTBA Kak OCHOBHOM TOTpeOWUTENh IIBETHBIX METANIOB Ha >KEIE3HOIOPOKHOM
tpancnoprte. CrocoObl 3aIUTH METAIUIOB OT KOPPO3UU

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

CamocrosiTeibHas padora o0yuyarommxcest Nel3
PemeHne mnpakTHKO-OPUEHTUPOBAHHBIX 33J@HUK Ha CBOMCTBA, COCTaB, NOJYYEHHE U
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4

0e30IacHOe MCII0JIb30BAaHNE METAJUIOB B OBITY U IPAKTUYECKOH JIeATEIILHOCTH YEJIOBEKA.

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

OK 01 OK 02
1K 2.4.
JIP 4,16,23,30

Conep:kanue y4eOHOT0 MaTepuaJia

Hemeranner. OOmme ¢usnueckne M XMMUYECKHE CBOWCTBA HEMETAJUIOB. THIUYHBIC
cBoiictBa HemeraiwioB [V- VII rpynn. Kiaccuduxanus u HOMEHKIATypa COCITUHEHUN
HeMeTasuloB. [IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB M UX COCIMHEHHM B JKEIE3HOJO0POKHOM
xo3siicTBe KpyroBopoThl OMOTr€HHBIX 3JIEMEHTOB B IPUPOAE

CamocrosiTesibHast padora o0yuarommuxcs Nel4
[Ton6op, ananu3 u npeodpazoBanue yueOHONH HHPOPMAIIH.

3.2.4 Tlpaktuyeckoe 3ansitue Ne/ PemieHne »SKCIIEPUMEHTANBHBIX 33Jad IO TEMeE:
"Hemeranmbr"

IIpodpunbHbie 1 Mpo(eccHOHATBHO 3HAYUMbBIE JJIEMEHThI coaepxkaHusi. [IpumeHeHue
KpUNTOHa B (hapax NOJBMKHOTO cocTtaBa. DTOp — KOMIIOHEHT JKHJIKOW CMa3Ka IS
YMEHbIIICHUS TPEHUS JIETaJICH U Y3J10B MYTEBBIX MAIIIKH.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

CamocrosiTesibHast padoTa odyuarommuxcs NelS

Pemmennie mpakTUKO-OPHUEHTUPOBAHHBIX 3aJlaHUNl Ha CBOICTBa, COCTaB, MONyYeHUE W
0e30MacHoe UCMOIb30BaHNE HEMETANIOB B OBITY M NMPAKTUYECKOHW NEATEIbHOCTH YeIOBEKa.
[TonroroBka cooOmeHnii Ha TemMy 1o BbIOOpy: IIpuMmeHeHue HemeTalsioB B
JKEIIE3HOAOPOKHOM X034iicTBe. [IpaBuiia nepeBO3KH HEMETAJIOB MO JKEJIE3HON JOPOre.

Tema 3.3 WNnentudukanus
HEOPraHWYECKUX COCTMHEHUI

3.3.1 I'eneTnyeckas CBs3b HEOPTaHUUECKUX COCTUHEHUIN
HNrorosasi konTpoJsibHasi padora Nel

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia
XUMHUYECKHUE CBOWCTBA OCHOBHBIX KJIaCCOB HEOPraHMYECKUX BEHICCTB  (OKCHIIOB,
THJIPOKCHUIOB, KHCJIOT, COJiell W Jip.). 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB IPOCTHIX
BEIIECTB, BOJOPOIHBIX COCNWHEHWH, BBICHIMX OKCHIOB U TUAPOKCHUIOB. MaeHTuduxarus
HEOPTraHMYECKUX BEIIECTB C HCIOJB30BAaHHEM UX (U3UKO-XMMHUYECKUX  CBOMCTB,
XapaKTEPHBIX KAUCCTBCHHBIX peaKHI/Iﬁ

Hmoz | cemecmpa: MakcumanbHas yueOHast Harpy3ka (BCero)
O0s3aTenbHast ayIMTOpHAs yueOHas Harpyska (Bcero)
MPAKTUYECKUE 3aHATH

48

32

14




w

nabopaTopHble 3aHATHS (PabOThI)
caMoCTosTeNIbHasE paboTa
KOHTpOJIbHast paboTa

16

Pa3znean 4. CTpoenue u cBoiicTBa Opr

AHNYECKUX COeNMHEeHM I

32/16

Tema 4.1 Knaccudukanms,
CTpoeHHue u HOMEHKJIaTypa
OpPTraHUYECKUX BEIICCTB

4.1.1 TlonsiTrie 00 OpraHUYECKUX BEIIECTBAX, MX IPUMEHEHNE Ha KEJIE3HOU T0pore.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Coaep:xanue yueOHOIro MaTepuaJia

[losiBneHre W pa3BUTHE OPraHUYECKOW XMMHUM Kak Haykd. IIpeamer opraHudeckol XUMHU.
MecTto M 3HAYEHHE OPraHUYECKOM XHMHUU B CHUCTEME €CTECTBEHHBIX HAyK. XUMHYECKOE
CTPOCHHE KaK TNOpANIOK COEJUHEHUS AaTOMOB MOJIEKYJIE COIJIaCHO MX BaJ€HTHOCTH.
[IpumeneHne opraHnyecKuX BEIECTB Ha KEJIE3HOM J0pore

CamocrosiTesibHast padoTa odyuarommxcs Nel6
[Ton6op, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOmICHHMA Ha
TeMbl 1o BEIGOpY: JKu3Hb M nesrensHocTh A. Kekyne. XKusup u jestensHOCTh M.
bepuenunyca. JKusnp u gesrensHocts @. Beepa.

4.1.2 Teopus A.M. bytneposa. Knaccuduxanus opraHu4eckrux BELIECTB.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

[TonmokeHUs TEOpPHH XUMHUYECKOTO CTpOeHUs opraHumdeckux coeawnenuir A.M. Bytieposa.
YTIepoaHblid CKelneT OpraHuuecKOl MONEKYIbl 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHYECKOTO
crpoeHust Monekyi. M3omepust u m3omepsl. [lonstTe o dyHKuMOHaNbHON rpymme. Pamukan.
[TpuHIMITEL KTacCHPUKALIMK OPTraHUYECKUX COeNMHEeHW. MexnyHapoaHas HOMEHKIAaTypa U
MPUHIIMITB] HOMEHKJIATYPhl OPraHUYEeCKUX COSTMHEHHUN

CamocrosiTeibHas padora odyuarommxcs Nel7

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOrieHuit Ha
Temy 1o BbIOOpy: JKusup u nestenbHocth A.M. Bytieposa. XKusup u nesrenbHocts B.B.
MapKOBHHKOBa

Tema 4.2 CpoiicTBa OpraHMYECKHX
COCIMHEHU I

4.2.1 AnKaHbl: COCTaB, CTPOCHUE, TOMOJIOTHICCKHH PS/I.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30
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Copepxxanue yueOHOIro MaTepuasa

[IpenenbHble YriieBOAOPObI (AJIKaHBI M LUKIOANKaHbl). (OCOOEHHOCTH KIacCHU(PUKALIUU 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.

CamocrosiTeibHasi padoTa o0y4yarommuxcs Nel8

[TonGop, ananu3z u mpeobpazoBanue ydeOHOUW uHopmanuu. [loaroroBka cooliieHuil Ha
TEMy IO BBIOOpPY: DKOJOTHYECKHE AaCHEKThl HCIOJIB30BAHMS YIIIEBOIOPOIHOTO CHIPHSL.
X¥MHUS yTI€BOJOPOTHOTO ChIPhsl M MOSI OyAyIasi CIelUaaIbHOCTb.

4.2.2 Tlpaktuueckoe 3aHsTHe Ne8 PemieHue HKCHEpUMEHTANBHBIX 3a/Ja4 IO TEME:
"CpaBHUTENIbHAS XapaKTEPUCTUKA METaHa U 3TaHa"

[popunabubie U npodeccMOHAILHO 3HAYHUMBIE JJIeMEHTHI colepxkanus. JKunkue
yIIeBOIOPOAbl (OCH3UHBI, KEPOCUHBI, COISIPOBBIE Maciia, Ma3yT) - B KaueCTBE TFOPIOYETO B
JIBUTATENISIX BHYTPEHHETO CrOpaHMs MOJBUKHOIO COCTaBA YKEJIE3HOJOPOKHOIO TPAaHCIIOPTA.
TBepabie yrieBogopoibl (mapaduHbl) — KOMIIOHEHTBI KUJKUX CMa30K, UCHOJb3YEMBbIX IS
CMa3KH1 TPYIIMXCS Y3JIOB U IeTAJICH ITyTeBBIX MAIIWH.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

CamocrosiTeibHasi padota o0y4yarommxcs Nel9

Brrancienus 1o ypaBHEHHIO XUMHUECKOW Peakinu (Macchl, 00beMa, KOJIMYeCTBA MCXOTHOTO
BEIIIECTBA MJIM MPOJYKTa pEaKkIMH 0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3
MCXOJIHBIX BEIIECTB WJIA MTPOTYKTOB PEAKIINH ).

4.2.3 Anxensl, ankaauenbl. CocTaB B 0COOEHHOCTH CTPOCHUS

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

HempenenpHble (anmkeHbl, ankuHbl W ankaaueHbl). OCOOCHHOCTH KiacCUUKALMUA U
HOMEHKJIATypbl, Hu30MepHsi, (U3NUECKHe CBOWMCTBA, XHMHUYECKHE CBOWCTBA, CIIOCOOBI
MOJIYYCHMUA. FOpeHI/Ie AllCTUJICHA KaK HWCTOYHHUK BBICOKOTEMIICPATYPHOI'0 IINIAMCHH IJIA
CBApKM ©W PE3KU MCTAJIJIOB. HpaKTqucxoe MNPUMEHCHUEC QAJIKCHOB W aJIKAIUCHOB B
JKEJIE3HOAOPOKHOM XO3SMCTBE

CamocrosiTeibHasi padora o0yuarwmmxcs Ne20
[Ton6op, ananu3 u npeodbpa3oBanue yueOHON HHPOPMAIIH.
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4.2.4 Ilpaktudeckoe 3ansitue Ne9 PemeHue SKCIEPUMEHTAIBHBIX 334ad [0 TEME:
"[TonydyeHue 3TUICHA U U3YYEHUE €r0 CBONUCTB"

IIpoduiabHbie U nMpodecCHOHATBHO 3HAYMMBbIE 3JIEMEHTHI colep:kaHusA. [IpumeHeHus
HOJMMEPOB HA MNPEANPUITUAX KEIE3HOLOPOXKHOTO TPAHCHOPTA IJs 3JIEKTPOU3OJALMH,
PYKaBOB TOPMO3HOW CHCTEMBbI yTEBBIX MAIIMH, IPUBOIHBIX PEMHEN, S00HUTOBBIX COCYIOB
AKKyMYJISITOPOB, J€Tajel U 3alIUTHBIX MOKPHITUI Ha KeJIe3HOI0OPOKHOM TpaHCIOpTe

OK 01 OK 02
1K 2.4.
JIP 4,16,23,30

CamocTosiTeibHasi padoTa o0y4yarommxcs Ne21l

Bbruucnenus no ypaBHeHHI0 XMMUYECKON peakLuu (Macchl, 00b&Ma, KOJIMUECTBA UCXOAHOTO
BEIIECTBA WJIM MPOAYKTAa PEaKLMM 10 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO W3
MCXOJIHBIX BELECTB WM IPOAYKTOB PEAKIIUH).

4.2.5 TlpakTtuyeckoe 3anaTHe NelQ Pemenwe sKCIepUMEHTANBHBIX 33734 IO TEMeE:
"AneTuiIeH U ero roMosoru" (AJIKHHBI)

IIpoduiabHbie U npodeccHOHANBHO 3HAYHMMBIE 3JIEMEHThI colep:kaHuA. [IpumeHeHue
HOJMMEPBl HA OCHOBE IPOU3BOJIHBIX AJKUHOB B KAa4eCTBE M3OJIALMU 3AILUTHBIX 000JI0UYEK
Ka0eJbHBIX U3JICNINI 1 TPOBOJIOB, BHYTPEHHEH OTAEIKU MYTeBBIX MAIIUH

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

CamocrosiTesibHasi padoTa odyuarommxcs Ne2?2

[TonGop, ananu3 u mpeodOpazoBanue yueOHOW uHPopmanuu. [ToaroToBka cooOuIeHH Ha
TeMy 10 BbIOOpY: [IpuMeHeHHMe aleTUiIeHa U €ro TOMOJIOTOB Ha MPEANPHUATHUSIX
JKEJIE3HOJJOPOIKHOTO TPAHCTIOPTA.

4.2.6 Apensl. CocTaB, CTpOEHHUE, TOJTyUYEHHUE

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia
OcoOenHocTH KJIacCU(PHUKAIMM W HOMEHKIATYphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJTYICHUS.

CamocrosiTesibHasi pa6oTa odyuarwmmxcs Ne23

[TonGop, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOrieHuii Ha
TeMy 1O BbIOOpY: IlpuMeHeHWe apeHOB HW WX TOMOJIOTOB Ha  MPEANPUATHAX
JKEJIE3HOJJOPO’)KHOTO  TPaHCIOpTa.  TOKCHYHOCTh  apOMAaTHYECKHUX  YIIIEBOJOPOJIOB.
S MOXUMHKATEL.

4.2.7 TlpakTuyeckoe 3aHsaTHe Nell PemeHue sKCHepUMEHTANbHBIX 33734 IO TEMeE:
"CpaBHUTENbHAS XapaKTEPUCTHKA CIIUPTOB"
IIpodpuabHbie 1 NpodecCHOHATBHO 3HAYMMBbIE YJIeMeHThI cofepaanus. OTHOATOMHBIE

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30




2

CIIUPThl — KAaK OCHOBA JIAKOKPACOYHBIX MAaTEPHAIOB HAXOJSALIUX CBOE IPUMEHEHHE B
YKEJIE3HOJJOPOKHOM XO3sCTBE (KpacKa JUisl MOKPBITHS MyTEBbIX MAIUH; MIaCTU(PUKATOPHI,
MpUMEHSIEMbIE B CBETO-, TEPMO-, MOPO30-, BJIArOCTOMKHUX JETAJSIX IMYTEBBIX MAlllUH U T.1I.).
[IpyuMeHeHre STUJICHIIIMKOIIA U TJIMIEPUHA B KauecTBE aHTU(PHU30B B paauaTopax CHUCTEM
OXJIXJCHUSI JIBUTaTele BHYTPEHHETO CrOpaHus; THAPABIWYECKUX, TOPMO3HBIX U
3aKaJIOYHBIX JKUJIKOCTEH B TOJBHYKHOM COCTaBe JKEJIE3HOJOPOKHOIO TPaHCIOPTA.
[IpakTUueckoe 3HaU€HHE APOMATUYECKUX CIUPTOB U UX MPOU3BOAHBIX B KEJIE3HOJAOPOKHOM
xo3siicTBe. [lepeBo3ka nu MapKUPOBKA CIIUPTOB 10 JKEJIE3HOU JJopore

CamocTosiTeibHasi padoTa o0yuarommxes Ne24

[TonGop, ananu3z u mpeobpazoBanue ydeOHOU uHpopManuu. [loaroroBka cooOiieHuil Ha
TeMy 1o BbIOOpY: IlpakTHdeckoe 3HaUYE€HUE OIHOATOMHBIX CIIUPTOB B KEIE3HOIOPOKHOM
xo3sifictBe. IlepeBo3ka CHUPTOB MO JKEJIE3HOM [0opore, MapKHUpoBKa Trpy3oB. MeTaHON:
xeMopmms U XxeMopoOust. DTaHOI: Bennyaiiiee 071aro U CTPaNIHOe 3710. AJIKOTOJIM3M U €ro
npodunaktuka. [IpakTuueckoe 3Hau€HHE MHOTOATOMHBIX CIHUPTOB B KEIE3HOJAOPOKHOM
xo3sicTBe. [lepeBo3ka apoMaTUYECKUX CIIUPTOB M0 KEJIE3HOM T0pOre, MapKUPOBKA I'PY30B.

4.2.8 Anpneruasl. Kap6oHoBsie kucinoTel. CocTaB, CTpOSHUE, KiIacCUpUKAIUS

OK 01 OK 02
[IK 2.4.
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 neictaue. CioxHble YQHUPbI KaK TPOU3BOHBIE KAPOOHOBBIX KUCIOT.

CamocrosiTesibHas padoTa odyuawumxcs Ne25

[Ton6op, ananu3 u npeodpasoBanue yueOHOH mHpopmauuu. [loaroroBka cooOuieHUi Ha
TEMy 1O BBIOOpPY: MypaBbuHas KHCIOTa B NpPUpPOJE, HAyKe W Mpou3BojacTBe. Mcropus
ykcyca. IlpakThueckoe 3HaYeHHE AIBJETUAOB M HMX MPOU3BOJHBIX B IKEJIE3HOJOPOKHOM
xo3siictBe. IlepeBo3ka albAETrHIOB IO JKEJIE3HOW JOpOre, MapKHUpPOBKa TPY30B.
[TpakTuyeckoe 3HaueHHE KapOOHOBBIX KHCIOT M UX MPOM3BOJAHBIX B KEJIE3HOJIOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT IO KEJIE3HOM J0pore, MapKHUPOBKA TI'PY30B.
[TpakTHyeckoe 3HaUeHHE KUPOB U UX MPOU3BOJHBIX B XKEJIE3HOJOPOKHOM XO35HCTBE.

4.2.9 JIabopaTopHoe 3aHsTHe (padora) Ne3 "CBoiicTBa abJAeTHI0B U KAPOOHOBBIX KACIOT"
IpoduabHbie 1 NMPOPEecCHOHATBLHO 3HAYUMBIEC JJIEMEHTHI coAep:KaHus. MypaBbUHBIN
aJlIpACTUI KaK KOMIIOHEHT 0aKeJIMTOBOIO JlaKka, SABJIAIONUMCIA AHTHKOPPO3HOHHBIM

OK 01 OK 02
OK 04
1K 2.4.




2

4

IMOKPBITUCM [JId IYTCBBIX MAlIWH. TekcToauT Kak OCHOBa JJIs1 U3TOTOBJICHUSA 3y6anbIX
KOJICC, BKJ'Ia,Z[I)IH_Ieﬁ MOAINIMUITHUKOB, a TAaKXC KaK 3JICKTPOU3OJIATOP. ACOOTEKCTOIUT Kak
KOMIIOHCHT [JId M3TOTOBJICHUA TPYIIHUXCA HeTaHeﬁ JUCKOB CHCIUICHUA W TOPMO3HBIX
KOJIOAOK Ha KCJIIC3HOAOPOKHOM TPAHCIIOPTE. HpI/IMCHeHI/Ie aleToHa B KCJIC3HOAOPOKHOM
XO3sICTBE. HpI/IMeHeHI/Ie H_IaBeJIeBOfI KHCJIOTBI I OYHUCTKHU MCETAJJIOB OT PiKaBYHUHBI U
HaKHIIN. HepeBo3Ka W MAapKHUPOBKaA AJIbACTUI0B U Kap6OHOBBIX KHCJIOT 10 JKEIS3HOM Ja0pore

JIP 4,16,23,30

CamocTosiTeibHasi padoTa o0y4yarommxcs Ne26

Bbruucnenus no ypaBHeHHI0 XMMUYECKON peakLuu (Macchl, 00b&Ma, KOJIMUECTBA UCXOAHOTO
BEIIECTBA WJIM MPOJAYKTa PEaKLMU 0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO U3
MCXOJIHBIX BELECTB WIM NPOAYKTOB peakuuu). Pemenue cxem npeBpanieHuit

4.2.10 Ipaktuyeckoe 3aHsaTHe Nel? Pemenune SKCHEPUMEHTAJIBHBIX 3a1a4 IO TEME:
"Cnosxnbie 3¢upsl. XKupsl. [lonstiue o CMC"

IIpoduabubie U NMpoeccCHOHAILHO 3HAYMMBIE 3JIEMEHThI colepxanus. byrumanerar
KaK KOMIIOHEHT MEHTa(TaJeBbIX AMajei, MCIOJIb3YeMbIX A OKPACKM IYTEBBIX MAIlMH,;
AIIEKTPOU3OISIIIUOHHBIX JIAKOB, MPUMEHSEMBIX TPU PEMOHTE TATOBBIX JABHTraTenei. Mpuid
BBICHUIMX MXHPHBIX KHCJIOT KaK 3aryCTUTENM B IJJACTUYECKUX CMa3KaX, MPUMEHSEMbIX B
pa3IMYHBIX MEXaHU3Max U CMa3KH MOJNIMITHUKOB, 3y04aThIX KOJEC, BAHTOBBIX M IETTHBIX
nepeaay, HapHUPHBIX COETMHEHUN U JIp.

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

CamocrosiTesibHas padoTa o0yuarommuxcst Ne27

[TonroroBka cooOmieHuii Ha TeMy 1o BeIOOpy: CioxHbIE Y3UPHI U UX 3HAUYECHUE B IPUPOJIE,
ObITy ¥ pon3BoACTBE. JKHUPBI KaK MPOIYKT MUTAHUS U XUMUYECKOE ChIpbe. 3aMeHa )KMpPOB B
TEXHHKE HEMUIIEBBIM ChIpbeM. HexBaTka NpPOAOBONBCTBHS Kak IoOanmpHas mpobiema
YeloBeYecTBa M IYTH €€ pemieHus. Mpura: mpouuioe, Hactosimee, Oyaymee. Cpencrsa
TUTHEHbl Ha OCHOBE KHUCIIOPOACOAEpXKAIIUX OPraHUYECKUX coeAuHeHui. CHHTEeTHYeCKHe
moromue cpenctsa (CMC): moCTOMHCTBA M HETOCTATKH.

4.2.11 AMUuHBI. AHUIAH

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Conep:kaHue y4eGHOr0 MaTepuasa
OCOOCHHOCTH KJIaCCH(HMKAIIMA W HOMEHKJIATYPbI, H30MEpHs, (U3NYECKHUE CBOKCTBA,
XUMHYECKHE CBOMCTBA, CITOCOOBI MTOJTYUCHHSL.

CamocTrosiTeibHasi padoTa o0yuarwmmxcs Ne28
[TonGop, ananu3 u mpeobpazoBanue yueOHOW mH(popmanuu. [logroroBka cooOrieHuii Ha




2

TeMy 1o BbiOopy: JKusup u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KPacCHTEINH.
[IpakTdeckoe 3Ha4YE€HWE aMHUHOB U MX INPOMU3BOAHBIX B JKEJIE3HOJOPOKHOM XO3SIMCTBE.
IIepeBO3Ka aMMHOB I10 JKEJIE3HOM J0pOre, MApKUPOBKA IPY30B.

4.2.12 JladoparopHoe 3anstue (padora) Ne4 "AmuHokucnorel. benku. Pacmo3naBanme
BOJIOKOH"
I[poduibHbie U NMpodecCHOHATBHO 3HAYUMBIE JJIeMeHThI cojaep:xkanus. Kanpon — kak

KOMIIOHEHT BHYTPEHHEW OTIEJNKUM NYyTEBbIX MamuH. [IpuMeHeHue Kiess Ha OCHOBE
MOJMaMH/Ia B BATOHOCTPOEHUH IS CKJICUBaHUs. TEeXHUYECKUI BOWIOK KaK MPOKJIAJOYHBII
MaTepuai B OyKcax MyTeBBbIX MAIlIKH.

OK 01 OK 02
OK 04
[IK 2.4.

JIP 4,16,23,30

CamocrosiTeibHas padoTa odyuyarommxcs: Ne29
[TonGop, ananuz u mpeodOpazoBanue yueOHOW umHpopmanuu. I[lonroroBka coobuieHuid Ha
TEMy 10 BBIOOpY: 3HaueHHEe aMUHOKAIPOHOBOW M aMUHOHAHTOBOW KHCJIOT JJIsi OOBEKTOB
JKEJIE3HOIOPOIKHOTO  TpaHCHOpTa. buocuHTe3 OenkoB. XHMMHYECKHE BOJIOKHA M HX
NpUMEHEHHE Ha KeJIe3HOJOPOKHOM TPAHCIIOpTE.

Tema 4.3
OpPraHuYeCcKux

Nnentudukanus
BEIIECTB, UX

3HA4YCHUC U IIPUMCHCHNC B OBITOBOI
n HpOHSBOﬂCTBeHHOﬁ JACATCIBHOCTHU

YCJIO0BCKa

4.3.1 JIaGopaTopHoe 3ansTue (padora) NeS "CpoiicTBa yrnesoaos"

IMpoduabHbie U MPodecCHOHATBHO 3HAYMMBbIE JJIEMEHTHI coJep:kaHus. [IpuMeHeHue
MPECCOBAaHHOW JPEBECUHBI IS BKJIAQJbIINICH TMOIIIMITHUKOB, BTYJIOK, OMOPHBIX ILIUT,
W3TOTOBJICHHSI IECTEPEH TOJBMKHOTO COCTaBA KEIIE3HOJOPOKHOTO TPaHCTOPTa (ITyTEBBIX
MAIIIUH).

OK 01 OK 02
OK 04
[IK 2.4.

JIP 4,16,23,30

CamocrosiTeibHas padora odyuarommxcs Ne30

[TonGop, ananu3z u mpeodpazoBanue yueOHOW mH(popmanuu. [logroroBka cooOrieHuit Ha
TeMy IO BbIOOpY: VYTINeBoAbl M HUX poJib B JKHMBOM mnpupone. Pa3Butne caxapHoii
IPOMBIIITIEHHOCTH B Poccun.

4.3.2 Ponp xwummm B 00ECHEYCHHH DSKOJOTUYECCKOW, DSHEPreTUYeCKOW W IHIIEBOU
0€30IIaCHOCTH

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

Copaepxxanue y4yeOHOro MaTepuasa

Posnp opranuyeckoil XMMHU B pelICHHM MpoOJIeM HHEPreTHUecKoi Oe3omacHOCTH, B
pPa3sBUTHM MEAULUHBI, CO3AaHUM HOBBIX MAaTEpUATOB, HOBBIX MCTOYHHKOB JSHEPIUU
(anpTepHATUBHBIE MUCTOYHUKU 3HEpruu). OMacHOCTh BO3AEHCTBHS Ha KUBBIE OpPraHU3MBI
OpPraHMYeCKHUX BEIIECTB OTIENbHBIX KJIacCoB  (YIJI€BOAOPOABI, CHHUPTHI, (HEHOJIHI,
XJIODOPTaHUYECKHUE TPOU3BOJHBIC, ANBJETUIbl W Jp.), CMBICI TOKa3aTessl MNpeaesbHO




JIOIIyCTUMOM KOHILICHTPALUU

CamocrosiTeibHas padoTa o0yuyarommxces: Ne31
[ToaroroBka coobuieHnii Ha TeMy IO BbIOOpYy: YUenoBek B MHUpe BEIIECTB U MaTepHaJoB.
XHUMHS U 300POBbE YEIIOBEKA

Pa3znea 5. Kunernueckue u TepMOXMMHYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKHUX Peakuii

2/1

Tema 5.1 CkopocTh XUMHYECKHX
peakuuii. XMMHUYECKOE paBHOBECHUE

5.1.1 IlpakTnyeckoe 3ansitue Nel3 PemieHune mpakTUKO-OPHEHTHPOBAHHBIX PAaCUETHBIX
3aaa4 1o teme: "CKOpOoCTh XUMUYECKUX peakiuii. XMMUYECKoe paBHOBecHe"

I[podpuabubie n npodeccHOHATHHO 3HAYHMBbIE 3JIeMeHTbI coaep:kanus. bydepHbie
PacTBOPHI B TEXHOJIOTHYECKHX Ipoiieccax (IpH IEKTPOXUMUIECKOM HAHECEHUH 3aIllUTHBIX
HOKPBITHH, B IPOM3BOJICTBE KPACUTEIICH)

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

CamocrosiTesibHast padora o0yuarommuxcs Ne32
[Ton6op, ananu3 u npeodpazoBanue yaeOHONH HHPOPMAIIH.

Pa3nes 6. PacTBopbl

2/1

Tema 6.1 IlonsiTue o pacTBopax

6.1.1 IlpakTnueckoe 3anaTue Neld PemieHue MpakTUKO-OPHUEHTUPOBAHHBIX PACUETHHIX
3amad 1mo TeMe: "PacTBOpBI, UCTIOIB3yeMble B OBITOBOM M IMPOHU3BOJICTBEHHOU JEATEIIEHOCTH
yesoBeka'

OK 01 OK 02
[IK 2.4.
JIP 4,16,23,30

CamocrosiTesibHas padoTa o0yuarmuxcsi Ne33

[ToaroroBka cooOmenuii Ha TemMy Mo BbIOOpYy: PacTBophl, ucmonb3yemble B OBITOBOH,
IIPOM3BOJICTBEHHOMN JeATeNbHOCTH YeJI0BEKA. PacTBOpHI, MpUMEHsIEMbIE B
JKEIE3HOJOPOKHOM XO35HCTBE

Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM 1eSITeIbHOCTH Y€JI0BEKA

4/2

Tema 7.1 Xumus B ObiTy u
IIPOU3BOJICTBEHHOW  JEATEIBbHOCTU
4eJI0BeKa

7.1.1 Hoseiiline 1OCTHKEHNS XMMHUECKON HAYKHU U XUMUYECKOM TEXHOJIOTUU

OK 01 OK 02
OK 07
[IK 2.4.

JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

Hogeiimmie MOCTHKEHHS XUMUYECKOW HAyKW W XUMHUYECKOW TEXHOJoruu. Pomb xumum B
o0eCrieueHNH JKOJIOTUYECKOM, DHEPreTHYeCKOM ¢ THIIEBOW O€30MacHOCTH, pa3BUTHH
MeauiuHeL [IpaBuia morcka u aHaM3a XUMHUYECKOW HH()OpMAIK U3 pa3IMIHBIX UCTOYHUKOB
(Hay4yHas ¥ y9eOHO-Hay4JHasl JJUTEPATypa, CPECTBA MaccoBor nH(opMmanuu, ceth HTEepHET)

CamocrosiTeibHas padora odyuarommxcs Ne34
[Touck n ananu3 nHGOPMAIIMK O TPUMEHEHUN XUMHUYECKUX BEIIECTB M TEXHOJIOTHH C ydeToM
Oynymei mpodecCHOHATTEHOM JESTEHHOCTH TI0 TeMaM: Ba)KHEHIIINE CTPOUTENBHBIE MaTepPHATbI,




2 3 4
KOHCTPYKIIOHHBIE MaTepUaibl, KPACKH, CTEKJIO, KEpaMHUKa, MATEPHAIbl JJIs SJIEKTPOHUKH,
PUMEHSIEMBIC B JKEJIE3HOIOPOIKHOM XO3SICTBE
7.1.2 TlpoMe:kyToUHAs aTTecTAIMS 1O JUcHMILMHe. [[nddepeHpoBannbIii 3a4eT 2 OK 01 OK 02
OK 07
[K 2.4.
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHas yaeOHast Harpy3Kka (BCEro) 60
O0s3aTenbHas ayIMTOpHAs yueOHas Harpy3ka (Bcero) 40
MPAKTUICCKHEC 3aHATHS 18
nabopatopHblie 3aHATHs (PabOTHI) 6
camocTosTelbHas paboTa 20
nuddepeHIIMPOBaHHBIN 3a4eT 2
Hroro: MakcumanbHast yueOHasi Harpy3ka (BCero) 108
O0s3atesibHas ayUTOpHas yaeOHast Harpy3Ka (Bcero) 72
MPAaKTUYECKNE 3aHIATUS 28
1abopaTopHbie 3aHATHS (PaOOTHI) 10
camocTosTelbHas paboTa 36
KOHTpOJIbHAsI paboTa 2

Hmoecosas ammecmayus 6 popme nuddepeHnpoBaHHOTO 3aueTa




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

- BUJIEOMarHuTopoH

- KOMIIBIOTEP

Ayouosuzyanvrvle cpedcmea 06yuenus.
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble UCTOUHUKH YrieBoaopoAoB. CupTsl U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannueckas xumus. Yacte 3. Anpaeruabl U KapOOHOBBIE KHUCIOTHI. CloXHbBIE
s¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Opranuueckas xumus. Yacts 4. YraeBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTconep:kaliue opraHndeckue BemiecTBa. bemku.
CuHTEeTHYECKHE BEICOKOMOJIEKYJIISIPHBIE BellecTBa. 20 OnbITOB, 28 MUHYT.

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



3.2. UuopmaninoHHoe o0ecneyeHHe peain3aliu MPOrpaMMbl

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

3.2.1.0CHOBHBIC HCTOYHUKH:
1. AudunorenoBa N.B. Xumus: yueOHUK W MHPAKTUKYM AJIsl CpeaHEro MpodecCHOHATbHOIO
obpazoBanus / N.B. Audpunorenona, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., ucnp. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110 THUTEIbHbI€ HCTOYHUKM:
1. T'ycera, E.B. Xumus misa CIIO.: yue6.-meton. nocobue / M.P. 3uranmmuna, J[.M. Kynukosa;

Kazan. nau. uccnen. rexuon. yH-T; E.B. I'yceBa .— Kazanp : 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.}O. Xumus B JOCTYmHOM H3JIOKEHUH: ydeOHOe mocobme mnsi crmo / H.IO.
YepHukosa.- 2-e uzj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbli //  Jlab: snekTpoHO-OMOMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara obparienus: 31.03.2023) / - Pexum goctyma: Juist
aBTOPU3. NIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypesl:

1. Hay4Ho-nomy sIpHBIN MPOEKT «DIIEMEHTHI OOJNBIION Hayku « ((pu3mka, XuMus, MaTeMaTHKa,
aCTpOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HOBocTH HayKu, KHHUTH, HAYYHO-TIOMYJISIPHBIC

cTaThH, JeKIuM, >HuMKIonenuu. https://postnauka.ru/themes/chemistry - nexmuu mo XxumMuu Ha

caiite IToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum goctyma: cBOOOIHBIA.

2. CailT Hay4HO-TIOMYJSIPHOTO XKypHana «Xumus U 3u3Hb». https:// gotourl.ru/4785 Pexim
JIOCTYTIa: CBOOO/THBIH.

3. Caidt o0 XWMHHM: KJIacCHUYECKHEe YYEOHUKH, CIPABOYHUKH, DSHIIMKJIONEINN, TTOUCK
OpPraHMYEeCKUX M HEOPraHMYECKUX PEaKIWii, COCTaBlICHHE ypaBHEHWH peakuumit. https:// www.
xumuk.ru/ Pexxum moctyna: CBOOOIHBIH.

4. Tlnardopma Zoom njist MPOBEACHUS OHIANH-3aHATUNA W BUCO-KOH(PEPEHITNH. [ DIeKTPOHHBIN

pecypc]. Pexxum goctyna: https://zoom.us/.



https://postnauka.ru/themes/chemistry
https://elementy/ru/
https://zoom.us/

5. DnexktponHas wuHPOpPMAIMOHHO-OOpazoBarenbHass cpena Ha 1maatdhopme Moodle.

[DnexTponnsIii pecypc]. Pesxkum mocryma: https://moodle.ospu.su/

3.3 Ilporpamma oOecneyeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO
NMPOrpaMMHOI0 o0ecreYeHus


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 arrectamnus B popme nuddepeHImpoBaHHOTO 3a4eTa.

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
IIK 2.4. P3: Tema 3.1 XUMHYECKUX POPMYI;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanus Ha HUCIOIb30BaHUA
JP 2,4,16,23,30 4.3 XUMHAYECKOH CHMBOJHKH H
P5: Tema 5.1 Ha3BaHUM COEOUHEHUNW IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKIYHapOIHOT O COI03a
TEOPETUYECKON U IIPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHMH IS COCTaBJICHUS
XUMHUYECKUX POPMYI;
- 3acinymuBaHue COOOUICHUMN
1 OLICHKA UX IOATOTOBKH;
- 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
IIK 2.4. P3: Tema 3.1, Tema 3.2, Tema | u olleHKA X HOATOTOBKH;
3.3 - 3amaHnsg Ha HUCHOJIb30BAHUSA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUUECKOHI CHUMBOJMKHA U
4.3 Ha3BaHUM COEOUHEHUH IIO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOIHOTO COr03a
P7: Tema 7.1 TEOPETUYECKON M IPUKIIATHON
XUMHH u TPUBUATBHBIX

Ha3BaHMM JUISI COCTaBJICHUS
XUMHUYECKUX POPMYIT;

- PesynbraT  BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadoT

- Pesynmprar  BBINOJIHEHMS
MIPAKTUYECKON paboThI;




-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Iloxbop, aHaIu3 |
npeoOpa3oBaHue yaeOHOMI
uHpopManun

OK.04
IIK 2.4.

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 MCIOJIb30BaHUS
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

- PesympTaT  BBINOJTHCHHS
MPAKTUYECKON paboThI;

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

- Iloxbop, aHAIM3 |
npeoOpa3oBaHue yueOHOU
nH(popManuu

OK.07

IIK 2.4.

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpUEHTUPOBAHHbBIE
3aJlaHus;

- Ilombop, aHamuz
npeoOpa3oBaHue yaeOHOU
uH(popMaIuuy,

5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1I0OB OB YUEHUS

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

HN3YUCHHOT'O MaTcpuajia

5.2 AKTUBHBIE U HHTEPAKTHUBHBIC: 3BPUCTHUYECKHE Oeceabl, TUCKYCCHUH, KPYIJIBIA CTOI,

MMpe3CHTalrsd, BUKTOPHHA, KBECT.




