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1 MACHOPT PABOYEI IPOrPAMMBI YUEBHOM JUCHUITIMHBI
OV 12. XUMUSI

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl
PaGouass mporpamma y4eOHOH AMCUMIUIMHBI SBISIETCS YacThIO MPOTPaAMMbI  CPEIHETO

(mosHOTO) 061IEeT0 00pazoBanus mo creruantbHOcTH CIIO 08.02.10 CTpOoHTENbCTBO KEJIE3HBIX JTOPOT,
IIyTh U IIyTE€BOE XO35UCTBO.

[Tpu peanuzanuu pabodell MporpaMMbl MOTYT HCHOJIb30BaThCS pa3iMYHbIE 00pa3oBaTeiIbHbIC
TEXHOJIOTHH, B TOM YHCJIE AUCTAHIIMOHHbIE 00pa30BaTeIbHBIC TEXHOJIOTHH, JICKTPOHHOE 00ydeHHE.

PaGouas nporpamma yueOHOI TUCHUIUIMHBI MOKET OBITH MCIOJIb30BaHa B MPO(EeCCHOHATBLHOM
MOJITOTOBKE, MEPENOArOTOBKE U MOBBIIICHUN KBaTu(uKanuu padouux no npogeccusm: 14668 Monrep
nyty; 18401 Curnanucr.

1.2 Mecto y4edoHoii tucuuniuabl 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 pa3zienoB) M 8 YacoB — MPUKIAIHON Momynb (1 paszen), BKIIOUYAIOIUN MPaKTHKO-
OPHEHTHUPOBAHHOE COJ/ICpP’)KaHNE KOHKPETHOM MPOECCHH HITH CIICIUATEHOCTH.
[puknagHOi MOAynAp BKIOYACT ONMH pasnmen. Pasnen 7 «Xumus B ObITY M MPOU3BOJICTBEHHOMN
NeSITeNIbHOCTH uesoBeka» peanusyercs 1 cnenuanbHocTy 08.02.10 CTpouTenbeTBO KENE3HbIX 10pPOT,
NyTh W IYTEBOE XO3SMCTBO HAa Marepuaje, CBSI3aHHOTO C IKOJIOTUUECKOM OE30IIaCHOCTHIO M OIICHKOW
TIOCIIC/ICTBHI OBITOBOM ¥ TPOHM3BOJICTBCHHOHN JIEATEIIBHOCTH, MO OTPacisiM Oymymied npodecCHOHATBHOM
JESITEITBHOCTH O0YYaFOIIXCSL.

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 CHUTYAIWSX,
OTBETCTBEHHOTO TTOBEJICHHS B IIPUPOJIHOM Cperie.

3anauu IMCIMIUIMHbIL:

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

2) pa3BUTh YyMEHHs COCTaBJIATH (POPMYIIBI HEOPraHMYECKUX U OPraHMYECKUX BEIICCTB, YPABHCHHUSI
XAMUYECKUX PEAKINiA, OOBSCHSITH UX CMBICII, HHTEPIIPETHPOBATh PE3YIIbTAThl XUMUYECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM TPOBEICHUS MPOCTCHIIMX XUMUYECKUX IKCIEPUMEHTAIBHBIX
UCCIIEIOBaHUN C COOJIOIGHMEM MpaBUil O€30MacHOro oOpallleHHsl ¢ BeleCTBaMU M J1abOpaTOpHBIM
000pyIOBaHUEM;

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

5) cdopMupoBaTh yMEHHSI MPOTHO3MPOBATH 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 ocBO€HUS y4eOHOW AUCHUIUIMHBI 00yYarOIIUIACs TOKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 110 "TPUBHAIBHOU" WIIM MEXKYHAPOIHON HOMEHKIATYPE;

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCIEHUS XMUMHUYECKUX 3JIEMEHTOB, THUIl XWMHYECKOU
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAaX HEOPTraHUYECKUX COEAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTENb, NPUHAMJICKHOCTh BEIIECTB K Pa3IM4YHBIM KJIAacCaM OPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: JIEMEHThl MAJIbIX MEPUOAOB IO UX IMOJIOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYCCKHE CBOWMCTBA META/UIOB, HEMETA/IOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHMX W OPraHWYECKHUX COCIMHEHMI; CTPOCHHME M XHMHYECKHE CBOMCTBA HM3Y4YEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCHMOCTh CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHSI; MPUPOTY XUMUUYECKOU
CBS3M (MOHHOM, KOBAJEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMHUYECKOM peakuuu U
MOJIOKEHUS XMMHUYECKOT0 PABHOBECHS OT PAa3IMUHBIX ()aKTOPOB;

- BBIINOJIHATh XMUMHUYECKUH HSKCIIEPUMEHT [0 PACHO3HABAHUIO BAXKHEHIIMX HEOPraHWYECKUX U
OpraHUYEeCKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALMK C UCIIOJIb30BaHUEM Pa3IMUHBIX
HUCTOYHUKOB (HAy4YHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
MCTOJIH30BaTh KOMITBIOTEPHBIC TEXHOJIOTHHU /Il 00pabOTKH M Iepenayd XUMHUIEeCKOH nHpOopMaluu U ee
MIPEJICTABJICHUS B PA3NIUYHBIX (POpMax; UCIOIB30BaTh NPUOOPETECHHBIC 3HAHUS U YMEHUS B IPAKTUUECK O
NESTEIbHOCTH U TOBCEJHEBHOM XHU3HU JUIS: - OOBSACHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOASIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNICHUS BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHX
MIPEBPALICHUI B PAa3JIMYHBIX YCIOBUAX U OLIEHKH UX MOCJIEICTBUM;

- DKOJIOTMYECKH IPaMOTHOI'O IIOBEJICHUS B OKPYKAIOIIEH cpeie;

- OLIEHKM BJIMSIHUS XMMHUYECKOTO 3arps3HEHHs OKpY’Kalolled cpelpl Ha OpraHHU3M 4YeJoBeKa U
IPYTHE KUBBIE OPraHU3MBI;

- Oe3omacHOro oOpamieHuss C TOpPIOYMMU M TOKCHUYHBIMHM BEIECTBAMH, JIaOOPaTOPHBIM
000pyIOBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHON KOHIEHTPAIMHU B ObITY M Ha IPOU3BO/ICTBE;

- KPUTUYECKOH OLIEHKH JOCTOBEPHOCTH XMMHYECKOM HMH(pOpMaluu, MOCTYHarolled M3 pa3HbIX
HCTOYHUKOB;

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

3HATh:

- Ba)XHEWIIMEe XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHH >3JIEMEHT, aTOM, MOJIEKYyJa,
OTHOCHUTEJIbHBIE aTOMHAasi M MOJIEKYJISIpHAs MaccChl, MOH, aJUIOTPONMs, M30TOIBI, XMMHYECKas CBS3b,
ANEKTPOOTPHUIATETLHOCTD, BaJICHTHOCTh, CTEIIEHb OKUCIICHHS, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00beM,
BELIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS, PacTBOPBI, SJIEKTPOIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAs] JUCCOLMAIUS, OKHCIUTEIb M BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBJIEHHE,
TerIoBo 3(PQEeKT peakuuu, CKOPOCTh XHUMHMYECKOH peakIuH, KaTajlu3, XUMHYECKOEe DPaBHOBECHE,
YTIEPOAHBIN CKeneT, G yHKIMOHAbHAS TPYIINa, H30Mepusl, TOMOJIOTHUS;

- OCHOBHBIE 3aKOHBI XUMHUU: COXPAHEHHUSI MACChl BEILIECTB, TIOCTOSHCTBA COCTAaBa, IIEPUOJAUYECKUN
3aKOH,;

- OCHOBHBIE TEOPHUM XMMHH: XUMHUYECKOW CBS3H, JIEKTPOJUTHYECKON IUCCOLMAIUHU, CTPOCHHUS
OPraHNYeCKUX COCTMHECHUM;

- BKHEHILINE BEIIECTBA M MaTEepHUaJIbl: OCHOBHBIE METAJIIBI U CILJIAaBBl; CEPHAsl, COJISIHAs, a30THAs
U YKCYCHAasl KUCJIOTBI; IIeJI0YH, aMMHUaK, MUHEpaJIbHbIE yI0OpeHHs, METaH, 3TUJIeH, alleTUjeH, OeH30M,
3TAHOII, )KUPBI, MbLIA, TJII0OK034a, caxapo3a, Kpaxmal, KJIeT4aTKa, OCJIKH, UICKYCCTBEHHbBIE U CHHTETHUECKUE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.



1.3.3 [Inanupyemble pe3yabTaThl OCBOSHUS Y4€OHOTO MpeaMeTa:

Oco6oe 3HaueHnEe y4eOHBIN MTpeaAMET UMeeT npu (hopmupoBanuu U pazButuu OK.

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

npodeccnoHanbHOM
NesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3jIM4HbIM
KOHTEKCTam

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYSCKOU n COLTMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATD, IJIAHUPOBATH n
CaMOCTOSTEIILHO BBIIIOIHATH TaKyIO
JICSITEIILHOCTD;

- UHTEpEC K pa3iuuHelM  chepam
npodeccnoHaTBEHOM

JIeITEIILHOCTH,

OsiajeHne YHHUBEPCAJIBHBIMHM Y4YeOHBIMHU
N03HABATeJILHBIMU [1eliCTBUAIMU:

a) 0azoBble JIOTHYECKHE 1eHCTBHS:

- CaMOCTOATENbHO  (OPMYJIUPOBATH U
aKTyaJu3upoBaTh MpoOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaB/IMBaTh CYLLECTBEHHBIA MPU3HAK WU
OCHOBAHUSI /I CPaBHEHUsl, KilacCU(UKALUKU U
0000I1IEHNS;

- ONIpENeNATh LENH IeITEIbHOCTH, — 3aaBaThb
MapamMeTpbl U KPUTEPHH UX TOCTHKEHUS,

- BBIABJISITH 3aKOHOMEPHOCTH U ITPOTHUBOPEUHSI
B paccMaTpHUBAEMBbIX SBJICHUSX;

- BHOCUTb  KOPPEKTHBBI B  JEATEIBHOCTb,
OLICHMBATh COOTBETCTBHUE PE3YJBTATOB LEISM,
OLICHUBATh PUCKH TIOCIIEACTBUN JEATEIBHOCTH;
- pa3BHUBaTh KpEaTUBHOE MBIIUIEHUE IIpU
PELIEHNH )KU3HEHHBIX MTPo0ieM

0) 0a30BbI€e HCCIEN0BATEILCKHE NeCTBHS:

- BIIAJIETH HaBBIKaMU yueOHO-
HCCIIEI0OBATENIHLCKON Hu MPOEKTHOM
JACATCIIBHOCTU, HaBBIKAMHN paspemeHHﬂ
po0Iem;

- BBIABJIATH IPUUUHHO-CJIE/ICTBEHHBIE CBA3H U
aKTYyaJIM3UpOBaTh 33/a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElEeHWs, HaXOOWThb apryMEHThl Ui
JIOKa3aTebCTBAa CBOMX YTBEPKICHMI, 3a1aBATh
rapaMeTpsl U KPUTEPUU PELICHHUS;

- aHAIM3UPOBATh  TIONYyYEHHBIE B  XOJE
pellieHrsl 3aJaudl  Pe3yJbTaThl, KPUTHUECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3UPOBATH HU3MEHEHUE B

HOBBIX YCJIOBUSX;

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

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

AIIEKTPOOTPHULIATEIHHOCTB,
CTETICHb OKHCIICHUSI, XUMHYECKAas
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJIIpHBIE  00BEM, YIIICPOIHBIN
CKeJIeT, (PYHKIMOHAIbHAS PYIIIa,
pagMKai, W30Mepusi, H30MEpHl,
TOMOJIOTUYECKHUH PsiJl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KUCIOPOA- U
a30TCO/IEpXKAILNEe  COCAWHEHUS,
OMOJIOrYECKU AKTUBHBIE
BelecTBa  (YraeBOAbI, IKUPBI,
Oenku), MOHOMEp, TOJIHUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE
COCIMHEHUS, KpHUCTAIMYECKast
pelieTka, THUIBl  XUMHYECKHX
peakiuii (oKHMCIUTENBHO-
BOCCTQHOBHUTEINIbHbBIE, 3K30- H
SHJIOTEPMHUYECKHUE, peakiuu
MOHHOTO  oOMeHa),  pacTBop,
ANIEKTPOJIUTHI,  HEIIEKTPOJIMTHI,
ANIEKTPOJIUTHYECKAsT
JMCCOLMAIINS,
BOCCTAHOBHTEITb,
XUMHUYECKOM
XHUMHYECKOE
TEOpHUH U
XHUMHYECKOTO
OPTaHUYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JICCOIMAIN, TEPUOTUYECKUN
3akoH /.M. MenneneeBa, 3aKoH
COXPAHEHUs Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMYECKHH  S3BIK  XHMHH,
(aKkToJIOrMUeCKue  CBENICHUS O

OKHCIUTEb,
CKOPOCTb
peaxImy,

paBHOBECHE),

3aKOHbI  (TeopHs
CTpOEHHS
Bemect  A.M.
Teopust

VKa3bIBalOTCs INYHOCTHBIE U MeTanpenmerHbie pe3ynbratel u3 ®I'OC COO (B mocneaneit pepakiuu ot 12.08.2022) B
oTryarojbpHoN Gopme, popMupyembie 00111e00pa30BaTENbHOM JUCIUIIITMHON
2 JucturumHapHble (IpeMETHBIC) pe3yNbTaThl YKa3blBAIOTCS B COOTBETCTBUH C MX MOJIHBIM nepedneM Bo ®I'OC COO (B
nocneanei pexakimu ot 12.08.2022)




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

- YMeThb MHTETPHpPOBATh 3HAHUS U3 Pa3HbBIX
MpeIMETHBIX o0IacTei;

- BBIIBUTaTh ~ HOBbIE  WJEH,  Ipeyiararh
OPUTHHAJIbHBIE MTOJXObI U PEIICHHUS;

- CIIOCOOHOCTH ux UCTIONTb30BaHUS B
MI03HABATENILHON U COLIMAILHOM TPaKTHUKe

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

- YMETb BBIIBIATH XapaKTCPHbIC
IIPU3HAKH u B3aUMOCBS3b
W3Y4YECHHBIX TOHATHU, IPUMEHSITh
COOTBETCTBYIOIIUE MTOHATHS IIPU
OIMCAHHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBPAILCHUl;
BBISBJISITH B3alMOCBSI3b
XUMHAYECKHUX 3HAaHUU c
MOHATUAMH M TIPE/ICTaBICHUSIMU
JpYrUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HAauMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr3a TEOPETUYECKOU U
MIPUKJIATHOM XUMHUHA U
TPUBUAJIbHBIC Ha3BaHUs
BOKHEUIIMX BELIECTB (ITUIIEH,
alleTWIeH, TIHLEpUH, (eHo,
dbopmanbpaerun, YKCYCHas
KHCJIOTA, TJMLWH, yrapHbId TIa3,
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

MOJITBEPKIaTh XapaKTepHBIC
XHMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOIIUMHU
AKCIIEPUMEHTAMH ¥ 3aMUCSIMHU
ypaBHEHUM XHUMUYECKHX
peaKkumii;

- yMeTh yCTaHaBIIMBATh
MIPUHAICKHOCTh M3YYEHHBIX
HEOPTaHMYECKUX u
OpraHUYeCKUX BEILIECTB K
OTIpeIeTICHHBIM KJ1accaMm u
rpynmnam COCJIMHEHUI,
XapakTepu30BaTh HMX COCTaB M
Ba)KHEMIIIHE CBOICTBA;
ONpeaeNnsiTh BHUIBI
XUMHYECKUX 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
MIPAKTUICCKUAX 3a1a4 u
SKOJIOTMYECKH  OOOCHOBAHHOIO
OTHOIIICHHUS K CBOEMY 3JI0POBBIO
Y IPUPOJHOU Cpeae;

- YMETh MPOBOAWTH PACUYETHI TIO

KJaccu(uIMpoBaTh

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

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBats
COBpPEMEHHBIE
cpencTa MTONCKa,
aHaIM3a U
WHTEPIpETAINN
uHpopMauu u
nH(pOpMaLMOHHbIE
TEXHOJIOTUU JUIst
BBITMIOJIHEHUST  3a7a4
npodeccnoHaNbHOMI
JeSITeTbHOCTH.

B o0s1acTH HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKHd U OOIIECTBEHHOM MpPaKTUKH,
OCHOBaHHOTI'O Ha Jyasore KyJasTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOErO MECTa B
MOJIUKYJIbTYPHOM MHPE;

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

- OCO3HAHHWE LIEHHOCTH HAay4YHOU JEATEeIbHOCTH,
TOTOBHOCTh  OCYHIECTBJISITH NPOEKTHYIO U
HCCIIEN0BATENBCKYIO JEATENBHOCTD
MHJIMBUIYaJIbHO U B TPYIIIIE;

OsnjyageHne yHMBepCAIbHBIMHM Y4eOHBIMH
MO3HABATEJILHBIMH [1eiiCTBUAMU:

B) pabora ¢ undopmamnueii:

- BJIaJIeTh HABBIKAMHU TOJIy4eHUS HMH(POpMAaLN
U3  HCTOYHHUKOB pa3sHbBIX  THUIIOB,
CaMOCTOSITEJIBHO OCYLLECTBIIATh [IOUCK, aHAIN3,
CHCTEMATU3aLUI0 U MHTEPIIPETALUIO

- yMeTb  IUIAHUPOBATh U
BBINOJTHSTh XUMUYECKHH
AKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BEUIECTB  MpHU

HarpeBaHWH, TOTyYCHUE STHJICHA
W  H3y4YEHHE €ro  CBOIICTB,
Ka4eCTBCHHBIC  PEaKIMK  Ha
aTBJICTHIBI, KpaxMall, YKCYCHYIO
KHUCJIOTY; JICHaTypamus OeJKOB
Npd  HArpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuu ~ HMOHHOTO  OOMEHa,
OTpEJCIATh  CPeay  BOIHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakiuu Ha cynbdar-, kapOoHar-
U XJIOpUJI-aHUOHBI, HA KATHUOH
aAMMOHHUSI; pemiarb
OKCIIEPUMEHTAIBHBIC 33a49d 10
TeMaM "Merasmibr" u
"Hemeramibl") B COOTBETCTBUU C
MpaBUJIAMH TEXHUKHU
0€3011acHOCTH NPU OOpAILCHUH C




nH(bOopMaIun Pa3IMYHBIX
(dbopM mpencTaBieHS,

- CO371aBaTh TEKCThI B Pa3MYHBIX (hopMarax c
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;

- HCIIOJB30BaTh CPEICTBA MHPOPMAIIMOHHBIX U
KOMMYHHKAITUOHHBIX TEXHOJIOTHH B pPEIICHUH
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPTraHU3aIMOHHBIX 3a/a4 C COOII0IeHUEM

BHIOB u

TpeboBaHUit 3PrOHOMHUKH, TEXHHUKHU
0e30macHOCTH, TUTHEHEI,
pecypcocOepekeHus, MPaBOBBIX u

TUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30I1acHOCTH;

- BJIaJCTb HAaBbIKaMU PACIIO3HABAHHWA 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
pe3ybTaToB;

- yMeTb aHaJIM3UPOBATh
XUMHUYECKYIO UH(pOpMAILIHIO,
MOJTY4aeMyto u3 Pa3HbIX

HCTOYHUKOB (CPEJICTB MAacCOBOM
uHpopMaryu, ceth MHTepHeT n
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
buznuecKux BEJIMYHH,
XapaKTepU3YIOINX BEIIeCTBa C
KOJIMYCCTBEHHOM CTOPOHBIL:
Maccel, oObemMa (HOpMasibHbIE
YCIIOBHUSI) Ta30B, KOJUYECTBa
BEIIIECTBA; HCIIOJIb30BAaTh

CHUCTCMHBIC XUMHWUYCCKHNE 3HAHUA

JUIs  TPUHATHS — pelleHUd B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.
S¢dexTuBHO
B3aUMO/ICIICTBOBATh
u paboTtath
KOJIJICKTHBE
KOMaH/Ie.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATEIIBHOCTH U CaMOOITPEACTICHUTO,
- OBJIaZICHUC HaBbIKaMH yqe6H0-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COIMAILHOMN
NESITENbHOCTH;

Ogaanenne YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHas1 1eITeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM ¥ MHAWBUAYaJIbHON padoThI;

- TPUHUMATb LIEJTM COBMECTHOM JIeSITENTbHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 € JOCTHKEHHIO: COCTaBJIATh IUIAH
JNEUCTBUM, pacCIpelessiTb pPOIH C  y4ETOM
MHEHHH Y4YaCTHUKOB OOCYKJaThb pe3yJbTaThl
COBMECTHOM paboThI;

- KOOp/IMHUPOBAaTh ¥ BBIIOJHATH paboTy B
YCIOBUSIX ~ PEANbHOrO,  BUPTYalIbHOIO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- OCYLIECTBIIATh ITO3UTUBHOE CTPATETMUYECKOE

- yMeThb  IUIAHMpOBaTb U
BBINIOJIHSTh XUMHYECKUI
IKCIEPUMEHT (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
peakiuu  HWOHHOTO  OOMEHa,
ONpeAensiTh  Cpely  BOJHBIX
pacTBOpOB, Ka4eCTBEHHBIE
peaknuy Ha cyabdar-, KapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aAMMOHUSI; pemarb
AKCIIEPUMEHTAIbHBIE 3aJaudl O
TeMam "Metamsr" u




MOBEJICHUE B PA3NUUHBIX  CUTYalMsX,
MIPOSABIIATH TBOPYECTBO U BOOOpa)keHHE, OBITH
MHULIMATUBHBIM

Osaagenne YHUBePCAILHbIMHU
peryJsiTUBHbIMH J1efiCTBUAIMU:

I) IPUHATHE ce0s1 U APYTUX JIIOei:

- IPUHAMATh MOTHUBBI U apryMEHTBl APYIHX
mrozieit pu aHam3e pe3yJIbTaToB
JeATENbHOCTH;

- IPU3HABaTh CBOE MPaBO M IIPaBO JPYTUX
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CHOCOOHOCTH TOHMMAaTh MHpP C
TIO3UIIAH JPYTOTO YEIOBEKa;

"Hemeramibl'") B COOTBETCTBUU C
NpaBUIAMH TEXHUKHU
0€30IacHOCTH TIpH OOpAITICHUH C
BELIECTBAMU U JIAOOPATOPHBIM

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

OK 07. B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS - chopMHpOBATEL TPEICTABICHUS:
CopeiicTBOBaThH - chOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLICH
COXPaHEHUIO KYJIbTYpbl, TTOHUMAaHUE BIIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KAapTHUHBI
OKpYXKaIoIIel Cpebl, | JKOHOMUYECKUX  IPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHHU B IMO3HAHUH
pecypcocOepexeHuro, | MPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJIICHUH [IpUPOABL, B
OPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA U
00 U3MEHEHUHU HpO6HeM; KYJIbTYPhbI JIMYHOCTH, c€C
KINMATa, MPUHLAMG | - [UIAHKPOBAHKUE U OCYIIECTBICHHUE IEUCTBUMA B | (YHKIMOHAIBHON TI'PaMOTHOCTH,
BEepEKIINBOTO OKPY’KaroIllel cpelie Ha OCHOBE 3HAHWS Iiejiel | HEOOXOAMMOM Ui peLIeHus
IPOH3BOJICTBA, YCTOHYUBOIO pa3BUTUS YeJI0OBEUYECTBA; | MPAKTUYECKUX 3a1a4u
3¢ peKTUBHO AKTHBHOE HENPHATHE JCUCTBU, TIPHHOCSIIUX | SKOJOTMYECKH  OOOCHOBAHHOTO
NeiicTBOBATD B | BPEI OKPYXKAIOILEH CPENIE; OTHOLICHUS K CBOEMY 3J0POBBIO
Ype3BBIYANHBIX - yMEHHE MIPOrHO3UPOBATh | U IPUPOIAHOU CpELE;
CHTYaLHsIX. HeOIaronpusTHLIE OKOJIOTHYECKUE | - yMEeTh COOJIIOAATh IpaBUIIa
MIOCIIEICTBUS NPEIIPUHIMACMBIX | SKOJIOTHYECKH 11eJIeCO00pa3HOro
JEWCTBUH, IPEIOTBPAILATD HX; MOBEJICHUSI B OBITY W TPYJIOBOU
- pacIMpeHne OIIbITA JIESITENIbHOCTU | ACATEIBHOCTH B LETSIX
JKOJIOTUYECKOW HAITPABIIEHHOCTH; COXPaHEHHs CBOErO 3J10pOBbs U
- OBJIAJICHUE HaBbIKaMU y4eOHO- | OKpY)KAroIIeil MPUPOIHON CPEIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLMMAJIbHOU YYUTBHIBATh OIIACHOCTD
ACATCIIBbHOCTH; BO3/CHCTBUS Ha JKVBBIE
OpraHU3MbI OIPEIENIEHHBIX
BEILIECTB, MTOHUMAs CMBICIT
MOKAa3aTelIst MpeIEeTIbHOM
JIOYCTUMOW KOHIIEHTPALUU
IIK 2.4. - yYMEHHME ONpeaensiTh KOHCTPYKTHUBHBIE | - COPMHPOBATH MPEICTABICHUS:
PazpabatsiBaTh O0COOEHHOCTH TPHU CTPOUTENHCTBE >KEJIE3HBIX | O CBOMCTBAX METAJUIOB, CIUIABaX,
TEXHOJIOTHYECKUE JIOpOr, PEMOHTE M TEKYIIEM COJEP)KaHWU | BUJIAX KOppO3HH, o0nactu
IIPOLIECCHI JKEJIE3HOZJOPOKHOTO ITyTH; IIPUMEHEHUS] HEMETAUNINYECKUX U
MIPOU3BO/ICTBA - MOHHMAaHHE TEXHOJOTHYECKHUX IMPOLECCOB | KOMIIO3UIIMOHHBIX MaTe€pHaIOB,
PEMOHTHBIX  paboT | MPOU3BOJCTBA PEMOHTHBIX paboT | BUAaX W CBOMCTBAaX TOILJIHBA,
KEJIE3HOJAOPOKHOIO | XKEJIE3HOJLOPOKHOIO ITYTH U COOPYKEHUI CMa304HBIX " 3aIUTHBIX
IIYyTU U COOPYKEHUM. Marepuanax, CBOMCTBax
HEOPraHUYEeCKUX u

OpPraHn4eCKux COeIMHEHMI Inpu
CTPOUTECIIBCTBE KCJIC3HBIX I0POT,
PEMOHTC )51 TCKYILIEM
COACPKAHUU KEIIE3HOJOPOKHOIO

IIyTH.




B pesynbrare ocBO€HHUS MpOrpamMMmbl yueOHOTO MpeAMeTa peain3yercsl MporpaMMa BOCIUTAHUS,
HarpasjeHHas Ha (POPMUPOBAHUE CIEAYIOIINX JIUIHOCTHBIX pe3ynbTaTtoB (JIP):

JIP 2 IlposiBisgronnii akTUBHYIO TPAXKJAHCKYIO TO3UIMIO, JEMOHCTPUPYIOIUN MPUBEPHKEHHOCTD
IIPUHLMIIAM YECTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, IKOHOMUYECKM AKTHBHBIM M Y4acCTBYIOUIMI B
CTYJICHUYECKOM M TEpPPUTOpPUATIBHOM CaMOYIpPABIECHUU, B TOM YHUCIIE Ha YCIOBHUSAX 100pPOBOJIHUECTBA,
IIPOJYKTUBHO B3aMMOJEHCTBYIOIUI U YYaCTBYIOLUI B I€ATEIbHOCTH OOIIECTBEHHBIX OpraHU3aI1ii.

JIP 4 IlposiBAsitoliMiA U IEMOHCTPUPYIOIINMA YBa)XKEHHUE K JIIOJSIM TPyAa, OCO3HAIOUIUN 1IEHHOCTh
cooctBeHHOro Tpyaa. Crpemsmuiics K (QOPMHUPOBAHUIO B CETEBOM cpele JUYHOCTHO U
pohecCHOHATEHOTO KOHCTPYKTHBHOTO «IIH(PPOBOTO CIIEAAN.

JIP 16 IIpuoOpereHue OOYYAIOMIMMHUCS COIUMAIBHO 3HAYMMBIX 3HAHWK O TPAaBWIAX BEICHUS
HKOJIOTHYECKOT0 00pa3a >KU3HU O HOPMax M TPAIUIMIX TPYJOBOH JEATEILHOCTH YEIOBEKAa O HOPMAX W
TPAJUIIUSAX TIOBEJCHUS YEI0BEKa B MHOTOHAITMOHATLHOM, MHOTOKYJIBLTYPHOM OOIIIECTBE.

JIP 23 IlonyuyeHue 00y4arolMMHCs BO3MOXKHOCTU CAMOPACKPBITUS M CaMOpeaIn3alus JUYHOCTH.

JIP. 30 OcymecTBifOmUi TOUCK W HUCMHOJb30BaHWE WHPOPMALUHU, HEOOXOAMMON s
3 PEKTUBHOTO BHIMOJIHEHUS PA3IMYHBIX 3a/1a4, TPOPECCHOHATBHOTO U JINYHOCTHOTO Pa3BHUTHSL.



2 CTPYKTYPA U COJAEP)KAHUE YYESFHOU JUCITATLTAHBI

2.1 O0beM y4eOHOM TMCHUIINHBI U BUAbI Y4eOHO# padoThl

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrPpaMMbI Y4eOHOM TUCIUTIIIHHbI 108
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIJIE:
JIEKITNH, YPOKH 34
caMoOCTOsATeNIbHAs padoTa 36
MPAKTUYECKHE 3aHITHS 28
J1a00paTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME
B T.4..
TEOpEeTUYEeCKoe O0yueHHUe 34
MPAKTUYECKHUE 3aHATHS 8
nabopaTopHbIC 3aHATHUS 10
KOHTPOJIbHbIE Pa00ThI 2
B coomeemcmeuu ¢ yuyeOHviM nianom no umoeam | cemecmpa ammecmayus
nposooumcs 8 popme KOHMpPOILHOU pabomal.
IIpomeskyTouHnast arrectanus (B popme nuddepeHunpoBaHHOro 3a4eTa) 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)

Pa3znes 1. TeopeTnueckne 0CHOBbI XUMUM

8/4

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

1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPraHWYECKOM 1 00mIel xumun. [lepuonnyeckas
cucrema xumuueckux aeMeHToB [I.M. Mengneneesa. CtpoeHue aroma

OK 01 OK 02
JIP 16,23,30

Conep:xanue yueOHOIro MaTepuaJia

CoBpemeHHas: MOJieNb CTpOeHUs] aroMa. CHUMBOJIMUECKUM SI3bIK XUMHU. XHMHYECKUN SJIEMEHT.
OnektpoHHas kKoHpwurypaus artoma. Kiaccudukaims Xumuyeckux 3yeMeHToB (S-, p-, d-
ayIeMeHThI). BaneHTHbIe 371eKTpoHbl. BajeHTHOCTh. DeKTpOoHHAs MPUPOJa XUMHUECKOM CBSI3H.
DNEKTPOOTPULIATETIBPHOCTh. BUIbI XMMUYECKON CBsI3M (KOBAJICHTHAs,, MOHHASA, METAJUINYECKas,
BOJIOPOJIHAS ) M CIIOCOOBI €€ 00pa30BaHMSL.

[leprommueckas cucrema xumuueckux s1eMeHToB JM. MenneneeBa. PU3HMYECKHIA CMBICIT
[epuoanueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHYECKHX
AJIEMEHTOB, O0pa3yeMbIX MMH HPOCTHIX U CJIOXKHBIX BEIIECTB B COOTBETCTBUHM C IOJIOKEHHEM
XAMHMYECKOTo 3reMeHTa B [lepumonmueckoii cucreme. MHUpOBO33peHUECKOE U HAyYHOE 3HAYECHHE
Ilepunomuueckoro 3axoHa J[M. MenneneeBa. [Ipornossr /.M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX 2JIEMEHTOB

CaMocrosiTeibHasi padoTa o0yuarommxes Nel

Koncnekr, mnoaroroBka cooOmeHuid Ha Tembl 1o BbeIOOpYy: HanHoTexHomorus Kak
IIPUOPUTETHOE HAIPABIIEHUE PA3BUTHUs HAayKu W Npou3BojcTBa B Poccuiickon denepanuu;
PannoaktuBHOCTh. lCIONb30BaHME pAaJMOAKTHBHBIX M30TOIOB B TEXHHYECKHX LEISX.
PeHTreHOBCKOE WM3IIydeHHME M €ro HCIOIb30BAHME B TEXHUKE WM MeIULMHE. Pemienue
TEOPETHUYECKUX W HKCIIEPUMEHTAJIBHBIX 3a/1ad MO BOIPOCAM: OCHOBHBIE MOHSTHS XHWMHH,
OCHOBHBIE 3aKOHbI XUMHH. PacueTrHble 3agaudM Ha HAXOXJIEHHUE OTHOCUTEJIBHOU
MOJIEKYJIIDHOM MaccChl, ONPEAEICHUE MACCOBOM JOJIU XUMHUYECKHX DJIEMEHTOB B CIOXKHOM
BEIIECTBE.

1.1. 2 Mpakruueckoe 3aHsaTHe Nel Pemenne NpakTHKO-OPUEHTHPOBAHHBIX PACUETHBIX
3agay 1o TteMe: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbl W PACUYETHl IO YPaBHEHUAM

OK 01 OK 02
[IK 2.4.




4

XUMHUYECKUX peakiui”

IpoduiabHble U NMPodecCHOHAIBHO 3HAYUMBbIE JIEMEHThI COMepP:KaHUusA: XUMUYECKHUE
SBJICHUS B OCHOBE TEXHOJOTMYECKHX OINepaluil Ha MNPEANPUITHSIX KEIE3HOIOPOKHOTO
TpaHcnopTa (HalulaBka Py PEMOHTHBIX pab0Tax, HAHECEHUE JTAKOKPACOYHBIX MTOKPHITHH).

JIP 2,4,16,23,30

CaMmocTosiTe1bHasi padoTa o0yuarommxes Ne2

[TonGop, ananus u npeoOpazoBanue yueOHOro marepuana. [lonroroBka cooOuieHuit Ha TeMBbI
o BeIOOpPY: Mcropust pazButus xumuueckoil Hayku B Poccum; Benukue xumuku Poccuu;
Kuznup n gesrensHocth .M. Menpaeneena.

1.1.3 IIpakTuyeckoe 3aHsaTHe Ne2 PemieHue NpPaKTUKO-OPUEHTHPOBAHHBIX PACYETHBIX
3agad no teme: Ilepmonnueckas cucrema xumuyeckux avieMeHToB JI.M. MenneneeBa.
Crtpoenue aToma

IIpopuniabHble W npodecCHOHAIBHO 3HAYUMBbIE 3JIeMEHTHI coaepxkaHus. OCHOBHbIE
XUMHYECKHE 3aKOHBI, TEOPHH M YUEHHsI CHOCOOCTBYIOT OoJiee MOJHOMY M OCO3HAHHOMY
[NOHUMAaHHUIO XUMHUYECKUX IPOLECCOB i (POPMUPOBAHUS HAYYHOTO MHUPOBO33PEHMS; Kak
OCHOBBI JUIsl KOJIMYECTBEHHBIX pACUYETOB M PpELICHHUs MHOIME pacyeTHbIE 3aJadd
IIPAKTUYECKOTO ¥ TEXHOJOTMYECKOr0 3HAYEHUSI.

OK 01 OK 02
1K 2.4.
JIP 2,4,16,23,30

CamocTrosiTesibHAas padoTa odyuarwmmxcs Ne3

[Ton6op, aHamu3 u npeoOpazoBaHue yueOHOro Marepuaia. [loaroroBka cooONIEHNH Ha TEMBI
10 BI)I60pyZ PaI[I/IoaKTI/IBHOCTI). Wcnonb3oBanue pPaaArOaKTUBHBIX U30TOIIOB B TCXHUYCCKUX
1ensiX. PEHTreHOBCKOE M3JIydeHHe U €T0 UCIIOJIb30BAHNE B TEXHUKE U MEHIIMHE.

1.1.4 IlpakTtuuyeckoe 3ansitue Ne3 PemieHue skcriepuMEHTAIbHBIX 3a/ad MO TeMme: THIbI
XUMHUYECKUX CBSI3€H. THUIIBI KPUCTAJUINUECKUX PELIETOK

IIpoduiabHbie U nMpodeccHOHATBHO 3HAYMMBbIE YJIEeMEHThI cojep:kanus. KomrmiekcHble
COEJMHEHUSI HCHOJB3YIOT JJIsl OKPAaCKU 3/aHUl, COOpYKEHHMH, 000pyHOBaHMsS U IyTEBBIX
MalIiH

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

CamocrositeibHas padora o0y4yarommxcs: Ned
[Toxn6op, ananu3 u npeobpazoBaHue yueOHOTO MaTepHaa.

Paszpen 2. XumMu4yeckue peakuuu

10/5

Tema 2.1 Tunel XUMHYECKHUX
peakuuii

2.1.1 Knaccuduxarus 1 TUIIBI XUMHYECKHUX PEaKINi HEOPTaHUUECKUX COSAMHEHUN

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




1 2 4

Coaeprxanue yueOHOIro MaTepuasa
Knaccudpukanus um TuUmbl XMMHYECKMX PEAKIMHA C yd4acTHEM HEOPraHMYECKHX BEIECTB.
CocraBneHue ypaBHEHHUH peakLUi COEIMHEHMs, Pa3JIOKEHMsI, 3aMelleHusl, oOMeHa, B T.4.
peaKLMii TOPEHUs!, OKUCIICHUS-BOCCTAHOBIICHHSL.
VYpaBHEHUsI ~ OKUCIEHUSA-BOCCTaHOBiIeHUs.  CteneHb  okucieHus.  Oxkucnurens U
BocctaHoBUTENb. CoCTaBieHHE U  YPaBHMBAHUE  OKHUCIMTEIbHO-BOCCTAHOBHUTEIbHBIX
peaKkuuii METOJIOM 3JIEKTPOHHOTo OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU B
IPUPOJIE, IPOU3BOJICTBEHHBIX IPOLIECCaX U JKU3HEAEATEIIbHOCTH OPraHU3MOB.
CamocrosiTeibHas padora o0yuyarommxcst Neb
AHanu3 u npeoOpa3oBaHue yueOHoM nHOpMaLIHU.
2.1.2 TIlpakTuyeckoe 3ansitue Ne4 Pemenne 5KCIEPUMEHTAIBHBIX 3a4ad 0 TEMeE:
"OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH"
IIpodguiabHbie M npodeccCHOHATBLHO 3HAYUMBbIe 3JIEMEHThI COJAEpP/KAHUSL. 3HAUYCHUE OK 01 OK 02
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pPEaKIMA B  NpUPOJE M Ha  HPEIIpUATHIX IIK 2.4,
JKEJIE3HOJOPOKHOIM oTpaciyu. OKUCIUTEIPHO — BOCCTAHOBUTEIBHBIE MPOIECCH KaK OCHOBA JIP 4,16,23,30
IPOLIECCOB KOPPO3UU METAIIIOB, pabOThl XUMUYECKUX UCTOUHUKOB TOKA U aKKyMYJISTOPOB U
T.J.
CaMocrosiTeibHasi padoTa o0yuarommxcs Ne6
ITon6op, ananu3 u npeobpazoBaHue yueOHOI HHPOpPMAIIUH.

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

Teopust IEKTPONTUTUUECKON qucconranuu. MoHbl. DIeKTpOIUThI, HEANEKTPOIUTHI. Peakimu
noHHOTO 0OMeHa. CocTaBleHUE peakIfii HOHHOTO OOMEHA MyTeM COCTaBJICHHSI UX MOJIHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEHUI. KCIOTHO-OCHOBHBIE peakiuu. 3aJaHusl Ha COCTaBIICHUE
VOHHBIX PEaKIHil.

[TpakTHYecKkoe MCIIOIh30BAHKME PEAKITMI HOHHOTO OOMEHA W THIPOJIN3a B TEXHOJIOTHYCCKUX
mpoleccax JKeJIe3HOI0POKHOTO TpaHcTopTa. [IOHATHS: TaTbBaHOCTETHS, TATHBAaHOIIJIACTHKA,
WX NMPAKTHICCKOE 3HAYCHHE B JKEIE3HOJOPOKHOM X03SHCTBE.

CamocrosiTesibHas padora o0y4yarommxcs Ne7
AHanu3 u npeoOpa3oBaHue yueOHOW uH@opmanuu. [loaroroBka cooOuieHUil Ha Temy IO
BbIOOpY: IIpakTHueckoe NpUMEHEHHe 3JeKTposin3a: paUuHUpOBaHHE, TrajbBAaHOILUIACTHKA,




TaJIbBAHOCTCT HA.

2.2.2 JlabopatopHoe 3ausitue (padora) Nel "MccnenoBaHue CBOWCTB 3JEKTPOJIMTOB.
Ornpenenenne pH cpensl pactBopoB. Teopus 31€KTPOIUTUUECKON JUuccorauu’
IIpoduibHblie U MPodecCHOHATBHO 3HAYUMBIE JIEMEHTHI COePKAHUI. AKKYMYIISTOPBI:

IPUHLIMI UX paOOThL, UX IPUMEHEHUE IIPU CTPOUTENIBCTBE U PEMOHTE JKEJIE€3HBIX J10POT.

OK 01 OK 04
IIK 2.4.
JIP 4,16,23,30

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne8
AHanu3 1 mpeodpazoBaHue yueOHOM MHPOPMAIIUH.

2.2.3 JlaGopaTopHoe 3ansTHe (padoTa) Ne2 "Peakiu nonnoro oomena. ['maponus comneit”
ITpodunbHbie 1 MpodecCHOHATBLHO 3HAYNMBbIE JJIEMEHTHI cojep:kaHusi. [[puMeHeHne Ha
JKEJIE3HOJOPOKHOM TPAaHCIOPTE PEaKIIMK MOHHOTO OOMEHa JIJIsl yMSTYeHHUs BO/bI (CHU)KEHUE
KOHLIEHTpaUUX HOHOB Ca® u Mg2+). I'maponns Ha OpEeAnpUATHIX KEIE3HOAOPOKHOTO
TPaHCIOPTA.

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

CamocrosiTesibHas padora o0y4yarommxcs Ne9
Ananms u npeoOpazoBaHue yueOHOM nHpOpMAIHN.

Paznen 3. CTpoenne BenecTBa U CBOICTBA HEOPTraHNYECKNX BelleCTB

14/7

Tema 3.1
HOMEHKJIaTypa u
HGOpFaHHq€CKHX BCIICCTB

Knaccudukarus,

CTPOCHHUC

3.1.1 OcHOBHBIE KIACCHI CIIOKHBIX HEOPTaHMYECKHX COSAMHEHHM.

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

Coaep:xanue yueOHOro MaTepuaJia

[Tpenmer Heoprannueckoil xumuu. Knaccudukanus Heopranuueckux BemiecTs. [IpocTeie u
cloXxHble BemecTBa. (OCHOBHBIE KIJIACChl CIIOKHBIX BEIIECTB (OKCHU[BI, THUAPOKCHUIBI,
KHUCIIOTBI, COJIM). B3auMOCBSi3b HEOpraHMYECKUX BEIIECTB. ATrperaTHble COCTOSIHHS
BemecTBa. Kpucramnuueckue u amopgHble BemecTBa. THUIBI KPUCTAIMYECKUX PELIETOK
(aToMHasi, MOJEKYJspHasi, MOHHAs, MeTalJMuecKkas). 3aBUCUMOCTb (PU3UYECKUX CBOWCTB
BEUIECTBA OT THUIA KPUCTAUIMYECKOM PEIMIETKH. 3aBUCHUMOCTb XUMHUYECKOW AKTUBHOCTH
BEIECTB OT BHMAA XUMHUYECKOM CBSA3M M THUIIA KPUCTAJUIMYECKOW pelIeTKu. [IpuynHbI
MHOTr000pasusi BEIeCTB

CaMmocrosiTe1bHasi padota o0yuarommxes Nel0
AHanu3 u npeoOpa3oBaHue yueOHOW HH(OpMALIUH.

3.1.2 IIpakTH4yeckoe 3ansitue Ne5S PeleHne sKCriepUMEHTANbHBIX 33/1a4 10 Teme: YucToie
BEUICCTBA U CMECH. JIUCTIEPCHBIE CHCTEMBI.

IIpopuniabubie U NpPopecCHOHATBLHO 3HAYMMBIEC JJIEMEHThI colaepxkanuda. [Ipumenenue
CMOJI U 6I/ITYMa IIPpHU CTPOUTECIBCTBE U PEMOHTC XKCJIIC3HBIX TO0POI

OK 01 OK 02
[1K 2.4.
JIP 4,16,23,30
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CamocrosiTeibHas padora odyuarommxcs Nell

[Ton6op, ananu3 u npeobpazoBaHue yueOHoro marepuaina. Iloaroroska coodueHuii Ha TeMy
no BBIOOPY: AMOp(HBIE BemecTBa B MPHPOJE, TeXHUKE, ObITy; I[lmazma — uerBeproe
COCTOsIHUE BellecTBa; I'pyboaucnepcHble CUCTEMBl, UX KIaCCU(pHUKALMS U UCIOJIb30BaHUE B
npodecCHOHATLHOM e TeNbHOCTH; [IpiMeHenne cycrieH3uil ¥ SMYIIbCUN B CTPOUTEIILCTBE.

Tema 3.2 Ou3uKO-XUMHUYECKUE
CBOMCTBA HEOPTaHUYECKUX BEIIECTB

3.2.1 Metamsl. [Tonoxxenune B [ICXD JI.U. Menneneera, ocooeHHocTH cTpoeHus. Kopposus
METaJIJIOB. METO/IbI 3aIIUTHI KOHCTPYKIIMA MTOIBIXKHOTO COCTaBa

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

Conep:xanue yueOHOro MaTepuaJia

Mertamnbl. OOmue (usnueckue U XMMUYECKHE CBOMCTBA MeTauioB. CrocoObl MOTydYeHHUS.
3HaueHne METAJUIOB W HEMETAJUIOB B npupoac M IKUSHCACATCIBHOCTH YCJIOBCKA U
opranu3MoB. Koppo3usi MeTayuioB: BUABI KOPPO3HMH, CIOCOOBI 3alIUTHl METANIOB OT
KOppO3HHU

CamocrosiTesibHas padora o0y4yarommxcs Nel2

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooOmIeHWA Ha
TeMy 1o BbIOOpY: JKeme3o — Kak OCHOBHOWM KOMIIOHEHT MHOTUX cIuiaBoB. [IpumeHenwue
METAJJIOB M KX CIUIAaBOB B KA4y€CTBE KOHCTPYKLUHMOHHBIX MATEPHAJIOB HA MPEINPUATHSIX
JKEJIC3HOJOPOXKHOTO  TpaHcmopTa. Koppo3uss MeTauioB, OCOOCHHOCTH KOPPO3HOHHBIX
MIPOIIECCOB, MPOUCXOAIINX Ha 00BbEKTaX JKEJIE3HOAOPOKHOTO TPAHCIIOPTA.

[ToaroroBka mpe3eHTanuii Ha TeMy Mo BbIOOpy: McTopusi monydeHus U MPOU3BOJACTBA
amoMuHus. Poib  MeTa)uioB B MCTOPUM  YENOBEYECKOW muBWIM3auuu. Fcropus
OTEYECTBEHHOM YEpHOUW MeTaurypruu. McTopus OTE€YeCTBEHHOM LBETHOM METAJTyprUU.
XvMHS METaJIOB B MOEH MNpoQecCHOHANbHON NeATEeIbHOCTU. 3aBUCHMOCTh CKOPOCTHU
KOpPpO3WU OT YCIOBUH OKpyxkatomied cpensl. Kiaccudukanus KOppo3ud MeETaIoB IO
paznuyHbIM npu3HakaMm. CrocoObl 3alUThl METAIIOB OT KOppo3uu. [Ipon3BoacTBO yyryHa u
CTaNu.

3.2.2 Tlpaktuueckoe 3aHsitHe Ne6 Pemenuwe SKCIEPUMEHTATBHBIX 3aJad 10 TEMeE:
"Metayubr"

IIpopuibHble M NpPodecCHOHATBHO 3HAYMMBbIE JJIEMEHThI coaep:kaHus. IlyreBoe
XO035IiCTBa KAk OCHOBHOM MOTpPeOMTENbh IBETHBIX METAIJIOB HA KEJIE3HOJOPOKHOM
tpancnoprte. CrocoObl 3aIUTH METAJIUIOB OT KOPPO3UHU

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

CamocrosiTeibHas padora o0yuarommxcest Nel3
PemeHne mnpakTHKO-OPUEHTUPOBAHHBIX 33J@aHUK Ha CBOMCTBA, COCTaB, NOJYYEHHE U
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0e30macHOe UCIOJIB30BAHNE METAIIOB B OBITY M MPAKTHYECKOH JESITEILHOCTH YEJIOBEKA.

3.2.3. Hemeramnsl. [lonoxenune B [ICXD /.M. MenneneeBa, 0COOEHHOCTH CTPOCHUS

OK 01 OK 02
I1K 2.4.
JIP 4,16,23,30

Conep:kanue y4eOHOT0 MaTepHuaJa

Hemeramnel. OOmme ¢usnyeckne W XHUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIUYHBIC
cBoiictBa HemeraiioB [V- VII rpynn. Kiaccudukanus u HOMEHKIATypa COCTUHEHHUN
HeMeTaJuloB. [IpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCIMHEHUM B JKEIIE3HOJOPOKHOM
xo3srcTBe KpyroBopoTsl OMOTEHHBIX JIEMEHTOB B IPUPOJIE

CamocrosiTesibHas padora o0y4yarommxcs Nel4
[Ton6op, ananu3 u npeodbpazoBanne yueOHONH HHPOPMAIIH.

3.2.4 Tlpaktuyeckoe 3ansitue Ne/ PemieHne -SKCIIEpUMEHTAIBHBIX 33Ja4 IO TEMe:
"Hemeranmmsr"

IIpodpunbHbie 1 NMpodeccHOHATBHO 3HAYUMbBIE JJIEMEHThI coaepxkaHusi. [IpumeHeHue
KpUnTOHa B (hapax NOJBMIKHOTO cocTaBa. DTOp — KOMIIOHEHT JKHJIKOW CMa3Ka IS
YMEHbIIICHUS TPEHUS JETaJeH U Y3JI0B MYTEBBIX MAIIKH.

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

CamocrosiTesibHas padoTa o0yuarommuxcs NelS

Pemennie mpakTUKO-OPHUEHTUPOBAHHBIX 3aJlaHUNl HAa CBOICTBa, COCTaB, MOJNyYeHUE W
0e30MacHOe HMCI0Ib30BaHNE HEMETANIOB B OBITY U NMPAKTUYECKOW NEATEIbHOCTH YeIOBEKa.
[TonrotoBka cooOmeHnii Ha TemMy 1o BbIOOpy: IIpuMmeHeHue HeMmeTalsioB B
JKEIIE3HOAOPOKHOM X034iicTBe. [IpaBuiia nepeBO3KH HEMETAJIOB MO JKEJIE3HOW TOPOTre.

Tema 3.3 WNnentudukarms
HEOPraHWYECKUX COCTMHEHUI

3.3.1 I'enetnyeckas CBSA3b HEOPTaHUUECKUX COCTUHEHUIN
Hrorosas konTpoabHasi padora Nel

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

Conep:xxanue yueOHOro MaTepuaJia
XuUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKMX  BemiecTB  (OKCHIIOB,
TUPOKCUIOB, KHCJIOT, COJed U J1p.). 3aKOHOMEPHOCTH B W3MCHEHHH CBOWCTB IMPOCTBHIX
BEIIIECTB, BOJOPOIHBIX COCNWHEHWH, BBICHIMX OKCHIOB U TUAPOKCHUIOB. MaeHtuduxarms
HEOPTraHMYECKUX BEIIECTB C HWCIOJB30BAaHHEM WX (U3UKO-XMMHUYECKUX  CBOMCTB,
XapaKTEPHBIX KAUCCTBCHHBIX peaKHI/Iﬁ

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

48

32

14
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nabopaTopHble 3aHATHS (PabOThI)
CaMOCTOsATeNIbHAsE 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 KEJIC3HOU JT0pore.

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

Conep:xanue yueOHOTro MaTepuaJia

[losiBeHre W pa3BUTUE OPraHUYECKOW XMMHUM Kak Haykd. IIpeamer opraHm4eckol XUMHU.
MecTo M 3HaY€HHWE OPraHMYECKOM XHMHHU B CHCTEME €CTECTBEHHBIX HAyK. XUMHUYECKOE
CTPOCHHE KaK NOpANIOK COEJUHEHHS AaTOMOB MOJIEKYJIE COIJIaCHO MX BaJ€HTHOCTH.
IIpruMeHeHrne OpraHnyecKuX BEIECTB Ha KEJIE3HOU I0pOore

CamocrosiTeibHasi padoTa o0y4yarommuxcs Nel6
[Ton6op, ananu3 u mpeodpazoBanue yueOHOW mH(popmanuu. [loaroroBka cooOmIeHWA Ha
TeMsl 10 BHIGOpY: JKmsup u gestensHocTh A. Kekyme. XKusHb u mestenbHOCTH M.
bepuenunyca. JKusnp u nestensHocts @. Beepa.

4.1.2 Teopus A.M. bytneposa. Knaccudukanus opraHuuecKrux BEIIecTB.

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

Conep:xxanue yueOHOro MaTepuaJia

[TonoxkeHus TEOpHH XUMHUYECKOTO CTpOeHUs opraHudeckux coeaunenuid A.M. Bytieposa.
YTrrnepoaHblii CKeNeT OpraHMYecKor MOJIEKYIbl 3aBUCUMOCTh CBOWCTB BEIIECTB OT XUMUYECKOTO
crpoeHusi Monekyia. M3omepust u mu3omepsl. [lonstTe o dyHKuMOHanNbHOW rpymme. Pamukan.
[TpuHIMITE KIacCHPUKALIMK OPraHUYECKUX COeNMHEeHui. MexnyHapoaHas HOMEHKIAaTrypa U
MIPUHIIMITB] HOMEHKJIATYPhl OPraHUYEeCKUX COSTMHEHHUN

CamocrosiTesibHas padora odyuarommxcs Nel7

[TonGop, ananu3z u mpeobpazoBanue yueOHOU mH(popmanuu. [logroroBka cooOrieHuit Ha
TeMy 1o BbIOOpY: JKu3up u nestensHocTh A.M. Bytieposa. Kusup u nesrenbHocts B.B.
MapKkOBHHUKOBA

Tema 4.2 CpoiicTBa OpraHMYECKHX
COCIMHEHU I

4.2.1 AnKaHbl: COCTaB, CTPOCHUE, TOMOJIOTHYCCKHH PSI/I.

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

[IpenenbHble YriieBOAOPObI (AJIKaHBI M LUKIOANKaHbl). (OcoOEHHOCTH KiIacCHU(PHUKAIUU U
HOMEHKJIATYpBI, H30MepHs, (PU3MUECKUE CBOWCTBA, XHMMHUYECKHE CBOMCTBA, CIIOCOOBI
noiydyeHusi. [opeHne MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHHMKOB TeIJIa B
MPOMBIIIICHHOCTH U OBITy. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B MPHPOJIE
Y IPUMEHEHUE AJIKaHOB.

CamocrosiTe1bHasi padoTa o0yyarommxcs Nel8

[TonGop, ananu3 u mpeoOpa3oBaHue ydeOHOUM WMHQopManuu. [ToaroToBka cooOIieHW Ha
TEMy MO BBIOOpPY: DKOJOTMYECKHE AaCHEKThl HCIIOJIB30BAHMS YIIIEBOJIOPOIHOTO CHIPHS.
XUMHUS yTIeBOJOPOTHOTO CBHIPhsl M MOSI OyAyIasi CIeUaaIbHOCTb.

4.2.2 Tlpaktuueckoe 3aHsTHe Ne8 PemieHue HKCHEpUMEHTANIBHBIX 3a/7ad 10 TEMeE:
"CpaBHUTENIbHAS XapaKTEPUCTUKA METaHa U 3TaHa"

I[Ipodpuabubie u npodeccMOHAILHO 3HAYHMBbIE JJIeMEHTHI colepxkanus. JKunkue
YIIeBOAOPOAbl (OCH3UMHBI, KEPOCUHBI, COISIPOBBIE Maciia, Ma3yT) - B KaueCTBE TOPIOYETO B
JIBUTATENSAX BHYTPEHHETO CrOpaHMs MOJBUKHOIO COCTaBA YKEJIE3HOJOPOKHOIO TPAaHCIIOPTA.
TBepabie yrieBogopobl (mapaduHbl) — KOMIIOHEHTBI KUJKUX CMa30K, UCHOJb3YEMBbIX IS
CMa3K{ TPYIIUXCS Y3JIOB U I€TAJICH MMyTEBBIX MAIIMH.

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

CaMmocrosiTeibHasi padoTa o0y4yarommxcs Nel9

Bbraucnienus mo ypaBHEHHIO XUMHUYECKOW peaknuu (Macchl, 00beMa, KOIMIeCTBA MCXOTHOTO
BEIIECTBA MJIM MPOJYKTa pEaKkIMH IO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3
WCXOJIHBIX BEIIECTB HJIM MTPOIYKTOB PEAKIINH ).

4.2.3 Anxensl, ankaauenbl. CocTaB B 0COOEHHOCTH CTPOCHHS

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

Conep:xxanue yueOHOro MaTepuaJia

HenpenenbHble (aldkeHbl, alKUHBI M ankagueHbl). OcoOEHHOCTH KIacCH(PHUKAIMU |
HOMEHKJIATypbl, Hu30MepHsl, (U3MUECKHE CBOMCTBA, XHMHUYECKHE CBOWCTBA, CIIOCOOBI
MMOJIYUCHHUA. FOpeHI/Ie AllCTUJICHA KaK HWCTOYHHUK BBICOKOTEMIICPATYPHOI'0 IINIAMCHH JIA
CBApKKM ©W PE3KU MCTAJIJIOB. HpaKanecxoe INPUMEHCHUEC QAJIKCHOB W AaJIKAUCHOB B
YKEJIE3HOIOPOKHOM XO351CTBE

CamocTosiTeibHasi padoTa o0yuarwmmxces Ne20
[Ton6op, ananu3 u npeodbpazoBanue yueOHONH HHPOPMAIIH.
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4.2.4 Ilpaktudeckoe 3aHsitue Ne9 PemeHue SKCIEPUMEHTAIBHBIX 334ad [0 TEME:
"[lony4yeHue 3TUIICHA U U3YYEHUE €r0 CBONUCTB"

IIpoduiabHbie U nMpodeccHOHATBHO 3HAYHMMBbIE 3JIEMEHTHI colep:kaHusA. [IpumeHeHus
MOJMMEPOB HA MPEANPHUITUAX KEJIE3HOJOPOKHOIO TPAHCHOPTA IS 3IIEKTPOU3O0JIALUH,
PYKaBOB TOPMO3HOW CHCTEMBbI yTEBBIX MAIIMH, IPUBOIHBIX PEMHEH, S00HUTOBBIX COCYIOB
AKKyMYJISITOPOB, J€Tajel 1 3alIUTHBIX MOKPHITUI Ha KeJIe3HOI0OPOKHOM TpaHCIOpTe

OK 01 OK 02
I1K 2.4.
JIP 4,16,23,30

CamocrosiTeibHasi padoTa o0yuarommxcs Ne21l

Bbruucnenus no ypaBHeHHI0 XMMUYECKON peakLuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO
BEIECTBA WJIM MPOAYKTa PEaKLMM 10 U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO W3
MCXOJIHBIX BEIECTB WM IPOAYKTOB PEAKIIUN).

4.2.5 TlpakTtuyeckoe 3anaTHe NelQ Pemenuwe sKCHepUMEHTANBHBIX 33734 IO TEMeE:
"AneTuiieH U ero roMosoru" (AJIKHHBI)

IIpoduiabHbie U npodeccHoOHANbHO 3HAYHMMBbIE 3JIEMEHTBI colep:kaHuA. [IpumeneHue
HOJIMMEPBl Ha OCHOBE IPOM3BOJAHBIX AJKWHOB B KA4YECTBE M3OJISILMU 3AILUTHBIX 000JI0UYEK
KaOeNbHBIX W3JICJIMI ¥ TPOBOJIOB, BHYTPEHHEH OTAEIKU MYTEBBIX MAIIUH

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

CaMmocrosiTeibHasi padoTa o0y4yarommxcs Ne2?2

[Ton6op, ananu3 u mpeoOpazoBanue yueOHOW mH(Mopmanuu. [loaroroBka cooOmIeHHWA Ha
TeMy 10 BbIOOpy: [IprMeHeHWe aleTHieHa W €ro TOMOJIOTOB Ha MPEIIPUSTHSIX
YKEJIE3HOIOPOKHOTO TPAHCIIOPTA.

4.2.6 Apensl. CocTaB, CTpOEHHUE, TOJTyUYEHHUE

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

Conep:xxanue yueOHOro MaTepuaJia
OcoOenHocT KiIacCH(PUKAIMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOHCTBA, CITOCOOBI MOJITYICHUS.

CamocrosiTelibHast pa6oTa odyuawumxcs Ne23

[TonGop, ananu3z u mpeobpazoBanue yueOHOU mH(popmanuu. [logroroBka cooOrieHuit Ha
TeMy TO BbIOOpY: IIpuMeHeHWe apeHOB HW HMX TOMOJIOTOB Ha MPEANPUATHAX
JKEJIIE3HOJJOPOKHOTO ~ TPAaHCMOpTa.  TOKCHYHOCTh  apOMAaTHYECKHUX  YIJIEBOJOPOJIOB.
S HOXMMHKATEI.

4.2.7 TlpakTuyeckoe 3anaTHe Nell PemeHne sKCHepUMEHTANIbHBIX 33734 IO TEME:
"CpaBHUTENbHAS] XapaKTEPUCTUKA CITUPTOB"
IIpoduabHbie 1 NpodecCHOHATBHO 3HAYMMBbIE 3JIeMeHThl colepaanus. OTHOATOMHBIE

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




2

CIIUPThI — KAaK OCHOBA JIAKOKPACOYHBIX MAaTEPHAIOB HAXOJSALIUX CBOE IPUMEHEHHE B
JKEJIE3HOJJOPOKHOM XO3sCTBE (KpacKa JUIsl MOKPBITHS MyTEBbIX MAIIUH; MIACTU(PUKATOPBI,
MIPUMEHSIEMbIE B CBETO-, TEPMO-, MOPO30-, BJIArOCTOMKHUX JETAJSIX IYTEBBIX MAIlWH U T.I.).
[IpuMmeHeHne >TUIICHIIIMKOIA U TIIMIEPUHA B KauecTBE aHTU(PHU30B B paauaTopax CHUCTEM
OXJIQXJCHUSI JBUTaTelel BHYTPEHHETO CrOpaHus; THAPABIWYECKUX, TOPMO3HBIX U
3aKaJIOYHBIX JKUJIKOCTEH B TIOJBMXKHOM COCTaB€ J>KEJIE3HOJIOPOKHOIO TpaHCHOpPTA.
[IpakTUueckoe 3HaUCHHE APOMATUYECKUX CIUPTOB U UX MPOU3BOAHBIX B KEJIE3HOJAOPOKHOM
xo3siiicTBe. [lepeBo3ka u MapKUPOBKA CIIUPTOB 10 JKEJIE3HOU JJopore

CamocTosiTe1bHasi padoTa o0yuarommxes Ne24

[TonGop, ananu3z u mpeobpazoBanue yueOHOW mH(popmanuu. [logroroBka cooOiieHuit Ha
TeMy 1o BbIOOpY: IlpakTHdeckoe 3HaUYEHUE OJHOATOMHBIX CIIUPTOB B KEIE3HOIOPOKHOM
xo3siictBe. I[lepeBo3ka CHUPTOB MO >KENE3HOW JOpore, MapKUpPOBKa Trpy30B. MeTaHOI:
xeMopmis 1 XxeMopoOust. DTaHOI: BelnHyaiiiee 0Jaro U CTpaurHoe 3710. AJIKOTOJIU3M H €r0
npodunaktuka. [IpakTuueckoe 3Hau€HHE MHOTOATOMHBIX CIHUPTOB B KENE3HOJOPOKHOM
xo3sicTBe. [lepeBo3ka apoMaTUUECKUX CIIUPTOB M0 KEIE3HOM T0pOre, MapKUpPOBKa I'PY30B.

4.2.8 Anpneruasl. KapooHoBsie kucinoTel. CocTaB, CTpOSHUE, KIacCUpUKAIUS

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

Conep:xxanue yueOHOro MaTepuaJia

OcoOeHHocTH KIacCH(PHUKAIMM W HOMEHKIATyphl, H30Mepus, (u3nueckue CBOWCTBA,
XUMHWYCCKHUEC CBOI\/JICTBa, CIIOCOOBI IMOJIYUCHUA. MpU1a Kak COJIH BBICIIUX Kap6OHOBI)IX KHCJIIOT,
ux Morolee nercteue. Croxable YQUPbI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT.

CamocrosiTesibHast pa6oTa odyuawumxcs Ne25

[Ton6op, ananu3 u npeodOpasoBaHue yueOHOH mHpopmauuu. [loaroroBka cooOuieHUi Ha
TeMy 10 BBIOOpPY: MypaBbuHas KHCIOTa B NpPUpPOJE, HAyKe W Mpou3BojacTBe. Mcropus
ykcyca. IIpakThueckoe 3HaYeHHE AIbJETUAOB M HMX IPOU3BOJHBIX B JKEJIE3HOJIOPOKHOM
xo3siictBe. IlepeBo3ka albAETHIOB IO JKEJIE3HOW JOpOre, MapKHUpPOBKa TPY30B.
[TpakTuyeckoe 3HaueHHE KapOOHOBBIX KHCIOT M UX MPOM3BOAHBIX B KEJIE3HOJIOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT IO KEJIE3HOM J0pore, MapKHPOBKa T'PY30B.
[TpakTHyeckoe 3HaUeHHE KUPOB U UX MPOU3BOJHBIX B XKEJIE3HOJOPOKHOM XO3SHCTBE.

4.2.9 JIabopaTopHoe 3aHsTHe (padora) Ne3 "CBoiicTBa abAeTHI0B U KAPOOHOBBIX KACIOT"
[MpoduiabHbie 1 NPOPEecCHOHATBLHO 3HAYUMBIEC JJIEMEHTHI coAep:KaHus. MypaBbUHBIN
aJIbACTHU KaK KOMIIOHEHT 0aKeJIIMTOBOIrO JlaKka, SABJIAIONUMCA AHTHKOPPO3HOHHBIM

OK 01 OK 02
OK 04
I1K 2.4.




2

4

MOKPBITUEM ISl TYTEBBIX MAIIMH. TEKCTOMUT KaK OCHOBA JJIsi W3TOTOBJICHHS 3y04aThIX
KOJIEC, BKJIQJBIIICH TMOJIITUITHAKOB, a TaKXe KaK AJICKTPOH30JATOP. ACOOTEKCTOJUT Kak
KOMIIOHEHT I M3TOTOBJIEHUSA TPYLWIUMXCA JETAJIEH JUCKOB CLEIUIEHUS W TOPMO3HBIX
KOJIOJIOK Ha KEJIE3HOJIOPOKHOM TpaHcropTe. [IpuMeHeHue ameTtoHa B KEJIE3HOIOPOKHOM
xo03sicTBe. [IpuMeHEeHUEe IIABENEBOM KHUCIOTHI JUIsi OYMCTKM METAJUIOB OT PIKABUMHBI U
Hakunu. [lepeBo3ka U MapKHpOBKa aJIbJIETHAOB M KapOOHOBBIX KHCIIOT T10 YKEJIE3HOM J0pore

JIP 4,16,23,30

CaMmocTosiTe1bHasi padoTa o0yyaommxcs Ne26

Bbruucnenus no ypaBHeHHI0 XMMUYECKON peakLuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO
BELIECTBA WJIM MPOJAYKTa PEAKLMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOIO U3
MCXOJIHBIX BEIECTB WM NIPOAYKTOB peakuuu). Pemenue cxem npeBpanieHuit

4.2.10 Ipaktuyeckoe 3aHsaTHe Nel? Pemenune SKCIEpPUMEHTAIBHBIX 3a1a4 IO TEME:
"Cnosxubie 3¢upsl. XKupsl. [Tonstue o CMC"

IIpoduabubie U NpodeccCHOHAILHO 3HAYMMBIE 3JIEMEHThI colepxanus. byrumanerar
KaK KOMIIOHEHT MEHTa(TaJeBbIX AMajei, HCIOJIb3YeMbIX A OKPACKM IYTEBBIX MAIlMH,;
AIIEKTPOU3OJISIIIUOHHBIX JIAKOB, MPUMEHSEMBIX HPU PEMOHTE TATOBBIX JABHTraTenei. Mpuid
BBICUIMX MXHPHBIX KHCIIOT KaK 3aryCTUTENM B IJJACTUYECKUX CMa3KaX, MPUMEHSEMbIX B
Pa3IMYHBIX MEXaHU3MaX Ul CMa3KH MOJIIAITHUKOB, 3y04aThIX KOJIEC, BHHTOBBIX M IETHBIX
nepeaay, HapHUPHBIX COSTMHEHUN U JIp.

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

CamocrosiTesibHas padoTa o0yuarumuxcst Ne27

[ToaroroBka cooOnieHuii Ha TeMy 1o BeIOOpY: CroxHbIE 3UPHI U UX 3HAUYECHUE B IPUPOJIE,
ObITY U npou3BocTBE. JKUpPHI Kak MPOJAYKT MUTAHUS U XUMUYECKOE ChIpbe. 3aMEHa KUPOB B
TEXHHKE HEMUIIEeBBIM ChIpbeM. HexBaTka NpPOAOBONBCTBHS Kak ToOanmpHas mpobiema
YeNoBeYeCTBa M IYyTH €€ pemieHus. Mpura: mpouutoe, Hactosimee, Oyaymee. Cpencrsa
TUTMEHBl Ha OCHOBE KHCIOPOACOAEPIKAIIUX OPraHUYECKUX coeAruHeHUW. CHHTETHYeCKHe
moromue cpenctsa (CMC): TOCTOMHCTBA M HETOCTATKH.

4.2.11 AMuHBI. AHUIUH

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

Conep:xkanue y4eOHOT0 MaTepuaJa
OcoOeHHOCTH KJIacCH(PHKAIMM W HOMEHKIATyphl, H30Mepus, (u3nueckue CBOWCTBA,
XUMHUYECKHE CBOWCTBA, CIIOCOOBI TTOJTYICHHS.

CamocTosiTe1bHasi padoTa o0yuarwmmxcst Ne28
[TonGop, ananu3 u mpeobpazoBanue yueOHOW mHGpopmanuu. [logroroBka cooOreHuii Ha




2

TeMy 1o BbiOOpy: JKusup u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KPacCHTEINH.
IIpakTHyeckoe 3Ha4YE€HWE aMHUHOB M MX INPOU3BOJHBIX B JKEJIE3HOJOPOKHOM XO3SICTBE.
IIepeBO3Ka aMMHOB I10 JKEJIE3HOM J0pOre, MApKUPOBKA I'PY30B.

4.2.12 JladoparopHoe 3ansitue (padora) Ne4 "AmuHokucnorel. benku. Pacmo3naBanme
BOJIOKOH"
IIpoduibHbie U NMpodeccCHOHATBHO 3HAYUMBIE JJIeMeHThI cojaep:xkanus. Kanpon — kak

KOMIIOHEHT BHYTPEHHEW OTIEIKM NYyTeBbIX MaluuH. [IpuMeHeHue Kiiess Ha OCHOBE
MOJIMaMH/Ia B BATOHOCTPOEHUH IS CKJICUBaHUs. TEXHUYECKUI BOWJIOK KaK IMPOKJIAJOYHBII
MaTepuai B OyKcax MyTeBBbIX MAIlIKH.

OK 01 OK 02
OK 04
[IK 2.4.

JIP 4,16,23,30

CamocrosiTeibHast padora odyuarommxcs: Ne29
[TonGop, ananuz u npeodOpa3oBanue yueOHOW umHpopmanuu. I[lonroroBka coollieHui Ha
TEeMy 10 BBIOOpY: 3HaueHHE aMUHOKAIPOHOBOW M aMUHOHAHTOBOW KHCJIOT JJIsi OOBEKTOB
JKEIIE3HOIOPOKHOTO  TpaHCHOpTa. buocuHTe3 OenkoB. XHMMHYECKHE BOJIOKHA M HX
NPUMEHEHHE Ha KeJIE3HOJOPOKHOM TPAHCIIOPTE.

Tema 4.3
OpPraHuYeCcKux

Nnentudukamnus
BEIIECTB, UX

3HAYCHHUC U IIPUMCHCHUC B OBITOBOM
n HpOHSBOﬂCTBCHHOﬁ JACATCIBHOCTHU

YCJIO0BCKa

4.3.1 JIaGopaTopHoe 3ausTue (padora) NeS "CpoiicTBa yrineoaos"

I[poduiabHbie U MpPodecCHOHATBHO 3HAYMMBbIE JJIEMEHTHI coJep:kaHus. [IpuMeHeHue
NPECCOBAHHOW JIPEBECHHBI I BKJIAJBIIICH TOAMIUITHUKOB, BTYJIOK, OIOPHBIX IUIHT,
W3TOTOBJICHHSI MECTEPEH TOJBMKHOTO COCTaBa KEIIE3HOJOPOKHOTO TPaHCIOPTa (ITyTEBBIX
MaIlTuH).

OK 01 OK 02
OK 04
1K 2.4.

JIP 4,16,23,30

CamocrosiTesibHas padora odyuarommxcs Ne30

[TonGop, ananu3z u mpeobpazoBanue yueOHOW mH(popmanuu. [logroroBka cooOrieHuit Ha
TeMy IO BbIOOpY: VYTIieBoAbl M HX poJib B JKUBOM mpupone. Pas3Butne caxapHoii
IPOMBIIITIEHHOCTH B Poccun.

4.3.2 Ponp xwumum B 0O0ECHEYCHHM D3KOJOTUYECCKOW, DSHEPreTUYeCKOW W  IHIIEBOU
0e30macHOCTH

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

Conep:xkanue y4eOHOT0 MaTepuaJa

Ponp oprannyeckoil XMMHUUM B pEIIEHUH MPOOJIeM SHepreTudyeckoil 0e30MacHOCTH, B
Pa3BUTUU MEIULMHBI, CO3JaHMU HOBBIX MATEpPUAJIOB, HOBBIX MCTOYHUKOB BSHEPIUHU
(ayibTepHATUBHBIE MCTOYHUKU SHepruu). ONacHOCTh BO3JCUCTBUS HA KUBBIE OpPraHU3MBbI
OpPTaHMYECKHUX BEIIECTB OTIENBHBIX KIAcCOB (YIJIEBOAOPOJIBI, CHHUPTHI, (HEHOIHI,
XJIODOPTraHUYECKHE TPOM3BOAHBIC, ANBJACTHABI W JIp.), CMBICH TOKa3aTelsl MPeaeIbHO




JIOIIyCTUMOW KOHILICHTPALUU

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

Pa3znes 5. Kunernueckue u TepMOXMMHYECKHE 3AaKOHOMEPHOCTH MPOTEKAHUS XMMHUYECKUX Peakuuii

2/1

Tema 5.1 CkopocTb XUMHYECKHX
peakuuii. XMMHUYECKOE paBHOBECHUE

5.1.1 IlpakTnyeckoe 3ansitue Nel3 Pemenune mpakTUKO-OPHEHTHUPOBAHHBIX PACUETHBIX
3aaa4 1o teme: "CKOpOoCTh XUMUYECKUX peakiuii. XMMUYECKoe paBHOBecHe"

IIpodpuabubie n npodeccHOHATHHO 3HAYMMBbIE 3JIeMeHTbI coaep:xkanus. bydepHbie
PacTBOPHI B TEXHOJIOTHYECKHX ITpoIieccax (IpH JIEKTPOXUMUIECKOM HAHECEHUH 3aIllUTHBIX
HOKPBITHH, B TPOM3BOICTBE KPACUTEIICH)

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

CamocrosiTesibHas padora o0y4yarommxcs Ne32
[Ton6op, ananu3 u npeodbpazoBanue yueOHONH HHPOPMAIIH.

Pa3nes 6. PacTBopbl

2/1

Tema 6.1 IlonsiTue o pacTBopax

6.1.1 IpakTnueckoe 3anaTue Neld PemieHue MpakTUKO-OPHUEHTUPOBAHHBIX PACUETHBIX
3aaq 1Mo teMe: "PacTBOpHI, HCIONB3yeMble B OBITOBOM M IMPOU3BOJICTBEHHON NEATEIIEHOCTH
yesoBeka'

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

CamocrosiTesibHasA padoTa odyuyarmuxcs Ne33

[TonroroBka cooOmieHUid Ha TeMy MO BBIOOpY: PacTBOphl, ucCHoOnb3yemble B OBITOBOIA,
IIPOM3BO/ICTBEHHOMN JeATeNbHOCTH YeJI0BEKa. PacTBoOpH!, MIPUMEHSIEMbIE B
JKEIIE3HOAOPOKHOM XO35UCTBE

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

4/2

Tema 7.1 Xumus B ObiTy u
IIPOU3BOJICTBEHHOW  AEATEIbHOCTU
4eJI0BeKa

7.1.1 Hoseiiline 1OCTHKEHUS XMMUUECKON HAYKH U XUMUYECKON TEXHOJIOTUU

OK 01 OK 02
OK 07
[IK 2.4.

JIP 4,16,23,30

Conep:xanue yueOHOro MaTepuaJia

Hogeilimmie MOCTHKEHHS XUMUYECKOW HAYKH W XUMHUYECKOW TEXHOJoruu. Ponmb xumun B
o0ecrieueHNH JKOJIOTMYECKOM, DHEPreTHYeCKOM W THINEBOW OE€30MacHOCTH, pa3BUTHH
MeauiuHeL. [IpaBura morcka u aHam3a XUMHUYECKOW HH()OpMAIK U3 pa3IMYHbIX UCTOYHUKOB
(HayuyHast ¥ y9eOHO-Hay4JHasl JJUTEPATypa, CPeCTBA MaccoBor nH(opmanuu, ceth HTEepHET)

CamocrosiTesibHas padora odyuarommxcs Ne34
[Touck n ananu3 uHGOPMAIIMK O TPUMEHEHUN XUMHUYECKUX BEIIECTB M TEXHOJIOTHH C ydeToM
Oynymuien npodecCHOHATBHON JESTeIbHOCTH 110 TEMaM: BayKHEHIIINE CTPOUTEIbHbIE MaTepUallbl,




2 3 4
KOHCTPYKIIIOHHBIC MaTepUaibl, KPACKH, CTEKJIO, KEpaMUKa, MATEePHAIbl JJIs SJICKTPOHUKH,
PUMEHSIEMBIE B JKEJIC3HOIOPOIKHOM XO3SIHCTBE
7.1.2 TlpoMe:kyToUYHAs! aTTecTAILMS 1O JUcIMILTHHE. [[nddepeHpoBaHHbIii 3a4eT 2 OK 01 OK 02
OK 07
[IK 2.4.
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHasi yaeOHast Harpy3ka (BCETo) 60
O0s3arespHas ayUTOpHas yueOHast Harpy3Ka (BCero) 40
MPAKTUICCKHUEC 3aHITHSI 18
nabopatopHblie 3aHATHS (PabOTHI) 6
camocCTosITeNIbHas paboTa 20
nuddepeHInpOBaHHbBIN 3a4eT 2
Hroro: MakcumanbHast yueOHasi Harpy3ka (BCero) 108
Oos3atesbHas ayuTOpHas yueOHast Harpy3Ka (Bcero) 72
MPAKTUYECKUE 3aHATUS 28
1abopaTopHbIe 3aHATHUS (PaOOTHI) 10
caMocCTosITelIbHas paboTa 36
KOHTpOJIbHAsI paboTa 2

Hmoecosas ammecmayus 6 popme nuddepeHnpoBaHHOTO 3aueTa




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

VYueOHasi IUCHMIUIMHA peanu3yercss B ydeOHoMm Kabuuere: Jlabopatopus XUMHUH U
Ouonorun
Obopyodosanue yuebHo2o kaburnema:

1. ITocamounbie MeCTa IO KOJIUYECTBY 0OYJAIOLIHXCSI.

2. PaGouee mecTo mperogaBaTes.

3. Meronuueckue MaTepuabl M0 AUCHUILTAHE

4. Becwl ananutuueckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Mojienu KpucTauIMuYecKuX peméTok. (3 mr)

7.CoopHbiii pubop A1 nosydeHus ra3os (1 mrT.).

8. Habop Ne3 BC «lllemouny.

9. Habopb! peakTHBOB MO0 OPraHUYECKON XUMUH.

10. HaGop uHIUKATOPOB.

11. HaGop nnakaToB MO HEOPTaHUYECKON U OPraHNYeCKON XUMUU.

Texnuueckue cpeocmea 00yueHus:.

-TB

- BUJICOMarHuTo(hoH

- KOMIIBIOTEP

Ayouosuzyanvhvle 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. COXHBIE
a¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Oprannueckas xumus. Yacts 4. YraeBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yactb 5. A3oTcoiep:kaiiie opraHndyeckue BeriecTBa. bemku.
CuHTEeTHYECKHE BBICOKOMOJIEKYJIISIPHBIE BelecTBa. 20 OnbITOB, 28 MUHYT.

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



3.2. UupopmaninoHHoe o0ecneyeHHe peain3aliu MPOrpaMMbl

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

3.2.1.0CHOBHBIC HCTOYHUKH:
1. AudunorenoBa U.B. Xumus: y4eOHUK W TPAKTUKYM AJs CpEeTHEro MpogeCcCHOHATBHOIO
obpazoBanus / U.B. Audpunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., WChOp. ¥ JOMI. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2./10110JTHUTEIbHbI€ HCTOYHUKM:
1. T'ycera, E.B. Xumus misa CIIO.: yue6.-meton. nocobue / M.P. 3uranmmuna, JI.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 H3JIOKEHWH: ydeOHOe mocobme mnsi cro / H.IO.
YepHukosa.- 2-e u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Teker: onextpoHHbii // Jlanb: snekTpoHo-OmOmmoreunas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara obparmienus: 31.03.2023) / - Pexum goctyma: Juist
aBTOPH3. NIOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypesl:

1. HayuHo-nomynsipHbIi MPOEKT «DJIeMEHThI OOJBIION Hayku « ((pHU3MKa, XUMHsI, MaTeMaTHKa,
aCTpPOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HoBocTH HayKW, KHHUTH, HAYYHO-TIOMYJISIPHBIC

cTaThH, JeKIWH, >HIMKIoneaun. https://postnauka.ru/themes/chemistry - mekiuu mo XMMuu Ha

caiite [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxum noctyma: cBOOOIHBIN.

2. CaiiT Hay4YHO-TIONYJISIPHOTO KypHala «XuMmus W 3u3Hby». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOO/THBIH.

3. Calltr 0 XuMHUM: KIacCHUYeCKUe Y4YEOHUKH, CIPABOYHUKH, SHIUKIONEIUH, TOUCK
OpPraHMYEeCKUX M HEOPraHMYECKUX PEaKIWii, COCTaBlIeHHE ypaBHEHWH peakuumit. https:// www.
xumuk.ru/ Pexxum moctyna: CBOOOIHBIH.

4. Tlnardopma Zoom njist MPOBEACHUS OHIANH-3aHATUNA W BUIACO-KOH(PEPECHITNH. [ DIEKTPOHHBIN

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



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

5. DnextpoHHas wuH(pOPMAMOHHO-OOpazoBarenbHass cpena H©Ha 1maatdpopme Moodle.

[DnexTponnsIii pecypc]. Pesxxum 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 PpE3yJbTaTOB OCBOCHUA O6H_[606p330BaT€J'IBHOI71 JUCHUITIIMHBI

PaCKpBIBAIOTCS Yepe3 AMCUUIUIMHAPHBIE Pe3yJbTaThl, HApaBJIeHHbIE HA (POPMHUPOBAHUE OOLIHX

KOMIIETSHIIH 0 pa3/ieiaM U TeMaM COJCPKaHMs yIeOHOTO MaTepuaa.
[Tpomexyrounas arrectanus B popme nuddepeHImpoBaHHOTO 3a9eTa.

Oo6mue komnerenun (OK), Pazgen/Tema THI OIIeHOYHbBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpPHATHIA
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 | - 3aganus Ha HCIOJIL30BaHUS
JP 2,4,16,23,30 4.3 XUMHYECKOM CHMBOJHUKHA U
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
Ha3BaHM IS COCTaBJICHUS
XUMHUYECKUX POPMYI;
- 3acinymuBaHue COOOUICHUMN
1 OLICHKA UX IOATOTOBKH;
- PesynpTarT  BBINOTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX paloT;
- Pe3synpTarT  BBINOIHEHUS
MIPAKTUYECKON paboOThI;
-IIpakTuKO-OpUEHTUPOBAHHBIE
3aJ]aHM;
- [Ton6op, aHaIn3 51
npeoOpa3oBaHue yaeOHOU
uHpopMauu
OK.02 Pl: Tema 1.1 - YCTHBIN onpoc
P2: Tema 2.1 - 3aciaymmBaHuEe COOOIICHHIA
IIK 2.4. P3: Tema 3.1, Tema 3.2, Tema | 1 olieHKa UX IIOATOTOBKH;
3.3 - 3amaHnsg Ha HUCHOJIb30BaHUSA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XHMHYECKON CHMBOJIMKH U
4.3 Ha3BaHMIl COCAWMHCHUH MO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTYHapOIHOTO COr03a
P7: Tema 7.1 TEOPETUYECKON M IPUKJIIATHON
XUMHH u TPUBUATBHBIX

Ha3BaHU IS  COCTaBJICHUS
XUMHUYECKUX (POPMYII;

- Pesymprar  BBITONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEIIBHBIX PaboT

- PesynmbraT  BBHIMOJTHEHHS
MPaKTUYECKON pabOTHI;




-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- llombop, aHamuz ®
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
MEX1YHapOJIHOI O coro3a
TEOPETUUECKON U MPUKIIATHON
XUMHH W TPUBHAIBHBIX
HA3BaHWM JUJISI  COCTaBIICHUS
XUMHYECKUX POPMYIT;

- PesynpTaT  BBINONHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynmpTaT  BBINONTHECHHS
MPAKTUYECKON paboThI;

- PesynmpTaT  BBINONTHECHHS
nabopaTopHOI paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Iloxbop, aHAIN3 |
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/10OB OB YUEHUS

5.1 TlaccuBHBIE: OIpPOC, PENPOIYKTHUBHBIE YHPAKHEHUS IO 3aKPEIUICHUI0 M OTpabOTKe

HN3YUCHHOT'O MaTcpuajia

5.2 AKTUBHBIE U HHTEPAKTHUBHBIC: 3BPUCTHUYECKHE Oeceibl, TUCKYCCHUHM, KPYIJIBIH CTOI,

MMpe3CHTalrd, BUKTOpPHWHA, KBECT.




