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1 TACIIOPT PABOYEM ITPOT'PAMMBI YUEBHOM JTUCIUILINHBI
OV 12. XUMUA

1.1 O6nacTe npumMeHeHuns padoyeii NPOrpaMMblI
PaGouast mporpamma yueOHOM AWMCHUIUIUHBI SIBJISETCS YAcCTbIO MPOTPAMMBI  CPEIHErO

(momHOTO) 061IEeT0 0OpazoBanus no crerratbHOCTH CIIO 08.02.10 CTpoHTENnbCTBO KEJIE3HBIX JT0POT,
IIyTh U IIyT€BOE XO35AUCTBO.

ITpu peanuszauuu pabodel mporpaMMbl MOTYT HMCIIOJIB30BaThCs pa3jinyHble 0Opa3oBaTEsIbHbIE
TEXHOJIOTUH, B TOM YHCJIE JUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH, IEKTPOHHOE O0yUYCHHE.

Pabouas nporpamma y4eOHON AUCLUILIMHBI MOXKET OBITh UCIOJIb30BaHA B IMPOQEeCcCHOHATBHON
MOJIrOTOBKE, MEPENOIrOTOBKE U MOBBIIICHUN KBaTH(puKanuu padbounx no mnpodeccusm: 14668 Monrep
nyty; 18401 Curnanucr.

1.2 Mecto yueOHoii nucuuniuabl B cTpykType OIIOII-TIIICC3:

O0r111e00pazoBaTelbHAs AUCIUITIMHA « XUMESD) H3ydaeTcsi Ha 0a30BOM YPOBHE B 00111e00pa30BaTeIbHOM
[IUKJIE YIeOHOTO TUIaHa OCHOBHOH Mpo(eccroHaTbHOM 00pa30BaTeIbHON MPOrpaMMbl YKPYITHEHHBIX TPYTIIT
cnenuanbHocTei / mpodeccuit: 08.00.00

Tpya0eMKOCTb IMCIUILTHBI «XUMHsD» Ha 0a30BOM YPOBHE COCTABIISIET 72 Yaca, U3 KOTOphIX 64 yaca —
0a30BbIii MOAYJIb (6 pa3ienoB) U 8 YacoB — MPUKIAAHONW MoayJb (1 pasmen), BKIFOYAOIIMN MPAKTUKO-
OPHEHTUPOBAHHOE CO/IEP)KaHUEe KOHKPETHOM MPO(ECCHH WIIN CTIEHUAIBHOCTH.
[TpukmagHOit MOmyNb BKIOYaeT oauH pasaen. Pasgen 7 «Xumus B OBITY W MPOM3BOJCTBEHHOMU
NEeSTENIbHOCTH uesoBeka» peanusyercs 1 cnenuainbHocTy 08.02.10 CTpouTenbeTBO XKeNe3HbIX 10poT,
MyTh M MYTEBOE XO34KWCTBO HAa MarepHaie, CBSI3aHHOTO C HKOJIOMMYECKON Oe30MacHOCTBIO U OLIEHKOM
TIOCIIC/ICTBHI OBITOBOWM ¥ TPOM3BOJCTBEHHON JEATEIBHOCTH, O OTpacisiM Oymymied mpodecCHOHATBHOM
JeSTENHHOCTH 00y YAaIOIINXCS.

1.3 Ilnanupyemble pe3yJbTaThl OCBOCHUS] Y4eOHOMH TUCHHMIIHHBI:
1.3.1 Ilens y4yeOHOM AUCUIUTUINHBL

®opMUpOBaHHE Yy CTYJECHTOB MPECTABICHUSI O XMMHYECKOH COCTaBJISIONICH eCTeCTBEHHOHAYYHOU
KapTHHbl MHpa KaK OCHOBBI IPUHSTUSI PEUIEHWH B JKU3HEHHbIX M IPOU3BOJACTBEHHBIX CHUTYaIMsX,
OTBETCTBEHHOT'0 TIOBEJICHHS B IPHUPOIHOM Cpeie.

3amaun JUCIMILIMHBI:

1) chopmupoBaTh MOHMMaHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMUUYECKUX MPOIIECCOB M SBICHHUI
B OKpYXKaIOILIEH cpelie, UEJOCTHOM HAay4HOM KapTHUHBI MHpa, B3aUMOCBS3M M B3aMMO3aBUCHMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTABISTH (POPMYJIbI HEOPrAHMUYECKUX U OPraHHUYECKUX BEIIECTB, YPaBHCHHS
XUMUYECKHX PEaKINii, OOBSICHSITH UX CMBICII, HHTEPIPETHPOBATH PE3YIbTAThl XUMUYECKHUX SKCIIEPUMEHTOB,

3) chopmupoBaTh  HABBIKM TPOBEACHHS TMPOCTCHININX XUMHYECKUX SKCIICPUMEHTATIBHBIX
UCCIIeIOBaHUN C cOOMIOIEHHEM MpaBuil OE30MacHOro oOpallleHHs C BEUIeCTBaMH M J1a0OpaTOpHBIM
000pyIOBaHHEM;

4) pa3BUTh YMEHHs WKCIOJb30BaTh WHMOPMAIMIO XUMHYECKOTO XapaKkTepa W3 Ppa3IUYHbIX
HCTOYHUKOB;

5) cdopMupoBaTh YMEHHS MPOTHO3MPOBATH TOCIEACTBUS CBOCH EATCIBHOCTH M XHMHUYCCKHX
MPUPOHBIX, OBITOBBIX U IIPOU3BOJICTBEHHBIX IIPOLIECCOB;

6) chopmHupOBaTh MOHUMAHKUE 3HAYUMOCTH JOCTHIKCHHN XMMUYECKOW HAYKH M TEXHOJOTHH Jis
Pa3BHUTHSI COITMATIBHON M TIPOWU3BOJICTBEHHOM Cdep.



1.3.2 B pe3ynbTare 0cBOCHUs y4eOHOW AUCIUIUIMHBI 00yUYarOIIUNACS TOJIKECH

yMeThb:

- Ha3bIBaTh U3YUYEHHBIC BEIIECTBA MO "TPUBUATHHOU" MIIM MEXIYHAPOIHON HOMEHKIIATYPE;

- ONpENENATh: BaJECHTHOCTh M CTENEHb OKHMCICHHUS XUMHUYECKHUX SJIEMEHTOB, THUIl XUMHUYECKOMN
CBSI3M B COEIMHEHUSX, 3apsil MOHA, XapaKTep Cpeibl B BOJHBIX pACTBOPAX HEOPTaHUYECKUX COCAMHEHUM,
OKHCJIUTENb W BOCCTAHOBHUTENb, NPUHAMJIECKHOCTh BEIIECTB K pa3IWYHbIM KJACCaM OPraHUYECKUX
COCIUHCHHI,

- XapaKTepu30BaTh: AJIEMEHThl MAJIbIX MEPUOAOB MO UX MOJOXKeHUI0 B [lepuoanueckoil cucreme
J.. MenneneeBa; oOImMe XUMHYCCKHE CBOMCTBA META/NIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHWUYECKUX M OpPraHMYECKUX COCAUHEHMUH; CTPOEHHME M XMMHUYECKHE CBOMCTBA HW3YyYEHHBIX
OPraHUYEeCKUX COCTUHECHUN;

- 00BSACHATH: 3aBUCHMOCTb CBOMCTB BEILIECTB OT MX COCTaBa M CTPOCHHS; MPUPOTY XUMHUECKOU
CBA3M (MOHHOM, KOBAJIEHTHOW, METAJJIMYECKON), 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW peakuuu Hu
MIOJIOKEHHS XMMUYECKOT'O PAaBHOBECHS OT Pa3IMUHBIX (PAKTOPOB;

- BBINOJIHATh XMUMHUYECKUH HSKCIIEPUMEHT I10 PACIO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKUX H
OpPraHUYECKUX BEILECTB;

- IPOBOJIUTH CAMOCTOSTEIbHBINA MOMCK XUMUYECKOW MH(POPMALIUH C UCIIOJIb30BAHUEM PA3IUUYHbBIX
UCTOYHUKOB (HAYYHO-TIONMYJISIPHBIX W3JaHUH, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa);
HCII0JIb30BaTh KOMIIBIOTEPHbIE TEXHOJIOTUH JUIsl 00pabOTKH U Iepeaud XMMUYECKol uHpopmanuu u ee
IIPEJCTABICHUS B PA3IMYHBIX (hOpMax; UCIOIb30BaTh IPUOOPETEHHbIE 3HAHUS M YMEHUS B IPAKTUYECKON
NESTEIbBHOCTH U TOBCEJHEBHOM XHU3HU JJIs: - OOBSCHEHUS XUMHUYECKUX SIBJICHHUM, MPOUCXOISIINUX B
npuposie, ObITYy W Ha MPOU3BOJACTBE; - ONPEACICHHS BO3MOXKHOCTH IPOTEKAHUS XHUMHUYECKHX
MPEBPALECHUH B PAa3JIMUHBIX YCIOBUSAX U OLICHKH UX MOCJIEICTBUM;

- DKOJIOTMYECKH IPaMOTHOIO ITOBEIECHUS B OKPYKaIOLIEH cpene;

- OLIEHKM BJIMSIHUS XMMUYECKOTO 3arps3HEHMsI OKpY)Kalollled cpeibl Ha OpraHu3M 4YelloBeKa U
JpyTHe )UBbIE OPraHU3MB;

- Oe3omacHOro oOpamieHuss C TOPIOYMMHU M TOKCHYHBIMHU BEIIECTBAMH, J1a0OpaTOPHBIM
o0opyI0BaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 33JaHHOW KOHLEHTPALMU B OBITY U Ha IPOU3BOJICTBE;

- KPUTHYECKOW OIEHKU JOCTOBEPHOCTH XMMHUYECKOW MH(pOpMAIlUu, MOCTyHAaromled U3 pa3HbIX
HCTOYHUKOB,

- TIOHMMaThb  B3aUMOCBS3b  y4eOHOM  JUCHUIUIMHBI C  OCOOEHHOCTAMH  MpOQeccHu
poeCCHOHATBFHOMN IEATEIIbHOCTH, B OCHOBE KOTOPBIX JIS)KAT 3HAHHS 110 JAHHOH y4eOHOH TUCIHITIHHE.

3HATh:

- Ba)XHEHIIME XUMUYECKUE IIOHATHUSA: BELIECTBO, XUMHYECKHM >3JIEMEHT, aToM, MOJIEKYJa,
OTHOCUTEJIbHBIE AaTOMHAasi M MOJIEKYJIIpHAs MaccChl, MOH, aJUIOTPONMS, M30TOINBI, XMUMHYECKasi CBS3b,
AJIEKTPOOTPHIIATENBHOCTD, BAJIGHTHOCTD, CTETIEHb OKUCIICHHSI, MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00beM,
BEILECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, JJIEKTPOIUT U HEDJIEKTPOIUT,
ANEKTPOJIUTUYECKAS JUCCOLMAIUS, OKUCINUTEIb U BOCCTAHOBUTENb, OKHCIEHHE U BOCCTaHOBJIECHHE,
TEIUIOBON 3(PQeKT peakuuu, CKOPOCTh XUMHUYECKOW peakIiH, KaTalu3, XHUMHYECKOe paBHOBECHE,
YTIEPOIHBIN CKeNeT, (PyHKIIMOHATbHAS TPYyTIIa, H30MEPHs, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBI XUMUHU: COXPAHEHUSI MAcChl BELIECTB, IOCTOSTHCTBA COCTABA, NEPUOINYECKHMA
3aKOH,;

- OCHOBHBIE TEOPHUM XMMHHU: XUMHUYECKOM CBSI3U, 3JIEKTPOJUTUYECKON TUCCOLUALMU, CTPOCHHS
OPraHUYECKUX COCTUHEHUN;

- Ba)KHEMIIIME BEIECTBA U MaTEpHAaIbl: OCHOBHBIE METAJIbI U CIUIABbI; CEpHAasi, COJIsIHAsA, a30THAs
U yKCyCHasl KUCJIOThI; IIEJIOYH, aMMHUaK, MUHEpaJIbHbIE y100peHusi, MeTaH, 3TUJICH, alleTUIIeH, OeH301I,
9TaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KieTyaTka, OeJIKH, HICKyCCTBEHHBIE M CHHTETUYECKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.



1.3.3 [Inanupyemble pe3ybTaThl OCBOCHUS Y4€OHOTO TIpeaAMETa!

Ocoboe 3HaueHue yueOHbIi mpeamer umeet npu ¢popmuposanuu 1 pazsutun OK.

O6mue Ilnanupyemble pe3yabTaThbl 00y4eHUs
KOMIIeTeHIIUH Oﬁmne1 I[l/lcuun.]mr[apm,le2
OK 01. B yacT TPY10BOr0 BOCIMTAHUS: - BJIAZIETH CUCTEMOU
Bri6upats criocoOsr - TOTOBHOCTb K TpYyAY, OCO3HAHUE | XUMUYECKUX 3HAHWH, KOTOpas
perieHus 3aaa4y IIEHHOCTH MacTepCTBa, TPYAOT00ue; BKJIFOYAET. OCHOBOIIOJIATAOIIHE

npodecCHoHATBHOM
JeSITeIbHOCTH
MPUMEHHUTEIHHO

K pa3Iu4HbIM
KOHTEKCTaM

- TOTOBHOCTh K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYECKOM " COoIMaJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTD
WHULIMUPOBATb, IJIaHUPOBATH H
CaMOCTOSITEIBHO BBIITOJIHATH TaKyo
JIeSITEIbHOCTD;

- UHTEpeC K pa3nuuHeiM  chepam
npodeccrnoHaIbHOM

JIeSITEILHOCTH,

OBiaeHne YHHBEPCAIbHBIMH Y4Ye€OHBIMU
NMO3HABATEJIbLHBIMH JICHCTBHSIMH:

a) 0a30Bble JIOrnYecKue JAeiicTBUsL:

- CaMOCTOSATENIbHO  (hopMyIHpOBATH n
aKTyaJIu3upoBaTh MpobieMy, paccMaTpuUBaTh
€€ BCeCTOPOHHE;

- YCTaHaBJII/IBaTB CYH_IGCTBCHHblﬁ HpI/I3HaK NI
OCHOBAHUS JIJISl CPaBHEHUS, KiacCU(UKAIUN U
0000I11ICHHST,;

- OIpPEIENATh IIEIH JICSITEILHOCTH, 3a]1aBaTh
IapaMeTphl U KPUTEPUH UX JOCTIDKEHNS,

- BBISIBJIATH 3aKOHOMEPHOCTH M TIPOTHBOPEUHS
B paCCManI/IBaeMBIX SABJICHUAX,

- BHOCHUTb  KOPPEKTHBBI B  JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIBTATOB IICJISIM,
OLICHMBATh PUCKH MTOCJICICTBUI IS TEIIBHOCTH;
- pa3BuBaTh KPEATUBHOE MBIIUICHUE NpU
pEIIeHUH )KU3HEHHBIX MTPO0IeM

0) 0a30BbI€e HCCIIeN0BATEIbLCKHE AeliCTBUS:

- BJIaJIETh HAaBBIKAMH yueOHO-
HCCIIeIOBATEIbLCKOM u IIPOEKTHOU
JIeATCIBHOCTH, HaBBIKAMU pasperieHust
pooIiem;

- BBIABJIATH IPUUUHHO-CIICJCTBEHHBIC CBS3H U
aKTyaJIM3UpOBaTh 3a/a4y, BbIIBUTaTh TUIIOTE3Y
€€  pCIICHWs, HAaXOMWThb apryMEHTbl I
JIOKa3aTesIbCTBAa CBOMX YTBEPXKACHUM, 3a1aBATh
rapaMeTpsl U KPUTEPUU PELLICHHUS;

- AHWIM3MPOBATH  IMOJNyYEHHBIE B  XOJE
pEelIeHusT 3aa4d  Pe3yJIbTaTbl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATH U3MEHEHUE B

HOBBIX YCJIOBHUAX;

MOHATHS (XMMUYECKUH SJIEMEHT,

aToM, OJJIEKTpOHHas 000J0YKa
aroma, S-, pP-, O-3neKTpPOHHBIC
opbuTanu aTOMOB, HOH,
MOJIEKYJIa, BAJICHTHOCTb,

AJEKTPOOTPHULATETBLHOCTb,
CTETeHb OKHUCIICHUS, XUMUYECKast
CBsI3b, MOJIb, MOJIIpDHAsl Macca,
MOJISIDHBIA  00BEM, YTIIEPOJHBIN
CKeJleT, ()YHKIMOHAIbHAS TPYIITa,
pajukan, W30Mepus, H30MEpHI,
TOMOJIOTHYECKUN PsiJl, TOMOJIOTH,
YIJIEBOJIOPO/IbI,  KUCIOPOJA- U
a30TcoJiepKalllie  COEAUHEHMUS,
OMOJIOTUYECKU AKTUBHBIC
BemecTBa  (yraeBOMAbBI, KHUPHI,
OenKku), MOHOMEpP, TOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE
COCJIMHEHUS, KpUCTAIIMYEeCKast
peleTka, THUIbI ~ XUMHYECKHUX
peakuui (OKuCITUTENBHO-
BOCCTAHOBHTEIIbHBIE, JK30- U
SHJIOTEPMUYECKHE, peakuuu
HOHHOTO  OOMEHa),  pacTBOD,
AIIEKTPOIUTHL,  HEINEKTPOJIUTEHI,
AIIEKTPOJIUTHUECKAS
JIUCCOLIMALIUS,
BOCCTAHOBUTEb,
XUMHUYECKOU
XUMHUYECKOE

OKUCIIUTEITb,
CKOPOCTb
peakiuu,

paBHOBecHE),

TEOPUM U  3aKOHBI  (Teopus

XUMHUYECKOTO CTPOEHMUSI

oprannyeckux BemiectB  A.M.

byrtneposa, TEOpUs

ANEKTPOIUTUYECKON

JUCCOLMALNY, TEePUOANYECKUN

3akoH /.M. MenneneeBa, 3aKoH

COXPAaHEHUS Macchl),

3aKOHOMEPHOCTH,

CUMBOJINYECKHUI

(axTonornyeckue

SA3BIK XHUMHH,
CBEIICHUSA O

VKa3bIBalOTCSA JINYHOCTHBIE W MeTanpeametHbie pe3yabsrarsl u3 GI'OC COO (B mocnennei pemakimu ot 12.08.2022) B
OTIJIArOJIbHOM (hopMe, hopMHpyeMbIe 00111e00pa30BaTEILHON AUCIMILIHHOMN
% JlucumruiuHapHbie (IPEIMETHBIC) Pe3ylbTaThl YKa3bIBAKOTCS B COOTBETCTBHH C MX MOJHBIM mepedreM Bo ®I'OC COO (B
nocnenHed peaakimu ot 12.08.2022)




- YMETh NIEPEHOCUTH 3HAHUS B ITO3HABATEIILHYIO
u MIPAaKTUYECKYIO obnacTtu
JKU3HEIEATEILHOCTH,

- YMeThb MHTETPHPOBATh 3HAHHUS M3 Pa3HBIX
MPeAMETHBIX 00JIaCTeH;

- BBIBUTaTh ~ HOBBIC  WJICH,  TpeyIararh
OPUTHHAJIBHBIC TIOIXO/IBI ¥ PEIICHHUS,

- CITOCOOHOCTH HX HCITIOJIB30BAHHS B
TM03HABATENIHLHON M COITUAILHOM MPaKTHUKE

CBOWCTBAX, COCTaBE, MOJy4YCHUH U
0e30macHOM UCIIOJIb30BaHUU
BO)KHEHIIINX HEOPraHMYECKUX U
OpraHMYECKUX BEIIECTB B OBITY
U TPaKTUYECKOW JAESITeTbHOCTU
YEJI0BEKa,

- YMETh BBIIBJISTH XapaKTepHbIE
MpPU3HAKU U B3aUMOCBSI3b
W3YUYECHHBIX IOHATUH, IPUMEHSITh
COOTBETCTBYIOIINE ITOHATHUS IIPU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHWYECKUX M OPraHUYECKUX
BEIIECTB M UX IPEBpAILEHU;
BBISBIIATH B3aUMOCBSI3b
XUMHAYECKHUX 3HAHUU c
HNOHATUSAMHU U TMPEJCTABICHUSIMU
JIpYTUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HAauMEHOBAHUS
COCIMHEHUN  MEXITyHAPOJHOIO
Coro3a TEOPETUIECKOU u
IIPUKJIATHOU XUMHUU u
TpUBHUAJIbHbIE Ha3BaHUs
BOXHEHUINTMX BEIIECTB (ITHIICH,
alleTWwIeH, MIMUEepUH, (eHol,
dbopmanbaerun, YKCYyCHast
KUCJIOTa, TJIMLUH, yrapHbId ras,
YTIEKHUCIBIT ras, aMMHUaK,
raiieHas M3BECTh, HeralieHas
u3BeCTh, IMHUThEBAas CoAa U
JPyTUX), COCTaBJIATH (HOPMYJIBI
HEOPraHUYECKUX M OPraHUYECKUX
BEILIECTB, YPABHEHUS XUMUYECKUX
peakiuii, OOBACHATb HUX CMBICT,

HCIIOJIBb30BAaTh
XUMHUYCCKUX

MOJTBEPXKIATh XapaKTepHbIE
XMMHUYECKHE CBOMCTBA BEILECTB
COOTBETCTBYIOILUMHU
DKCIIEPUMEHTAMU M 3AIUCAMHU
YpaBHEHUH XUMHUYECKHUX
peakuuii;

- yMETb YCTaHaBJIUBATh
IIPAHA/IJIEKHOCTh W3Yy4EHHBIX
HEOPraHUYECKUX "
OpPraHUYECKUX BEIIECTB K
ONpENENEeHHbIM  KJlaccaM |
rpynmnam COEIMHEHU,
XapaKkTepu30BaTb MX COCTaB M
BaKHEHIITHIE CBOICTBA;
OINpeneaTh BUJIbI
XUMHYECKUX CBsizel
(KOBaJIeHTHas, VOHHas,
MeTalJIMyecKas, BOJIOPOIHAs),

TUIIbI KPUCTAJNIMICCKUX PCHICTOK




BEIIIECTB,; KJIacCH(pHUITIPOBATH
XUMHUYCCKHEC

peakiuy;

- chopMUPOBATH MPEICTABICHUS:
0 XUMHYECKOH COCTaBJIAIOIIEH
€CTECTBCHHOHAYYHOU KapTHUHBI

MHpa, pojini XMMHUHU B IMO3HAHUU

SIBJICHUI MIPUPOJIbI, B
(GOpMUPOBAHUN MBIIUJICHUS H
KyJbTYPBI JUYHOCTH, ee

(YHKIIMOHAIBHONH T'PaMOTHOCTH,

HEOOXOMMON sl pelleHus
NPaKTUYECKUX 3a1a4 u
HKOJIOTUYECKH ~ OOOCHOBaHHOIO

OTHOIIEHUS K CBOEMY 3/I0POBBIO
U IIPUPOTHOM CPEAE;
- YMEThb NPOBOJAUTH PACUETHI 110

XAMHYECKUM  (dopMyllaM |
YpaBHEHHSAM XUMUYECKUX
peakuuMid ¢  HUCIOJb30BaHUEM
bU3UIECKUX BEJIMYMH,
XapaKTEepU3YIOIINX  BEIIECTBA C
KOJINYECTBEHHON CTOpPOHBI:
MaccChl, o0beMa
(HOpMaJlbHBIE YCJIOBHS) TIa30B,
KOJINYECTBA BEIIICCTBA,
UCIIOJIb30BaTh CHCTEMHbIE
XMUMHYECKHe 3HAHMS Ui
HNPUHATHSA peleHni B
KOHKPETHBIX KU3HEHHBIX
CHUTYyaIUsX, CBSI3aHHBIX c

BEHICCTBAMU 1 UX IPUMCHCHUEM.

OK 02.
Hcnons3oBath
COBpPEMEHHBIE
cpencTBa TIONCKaA,
aHanmm3a u
WHTEPIpETAIHN
uHpopMaIuu u
nH(pOpPMaLIMOHHbIE
TEXHOJIOTHH ISt
BEITIOJIHEHUST  3aja4
npodeccroHanbHOM
JEeSITeTbHOCTH.

B o6;1acTH IEHHOCTH HAYYHOT0 MO3HAHUSA:

- c(hopMUPOBAHHOCTb MHPOBO33PEHMS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKH U OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO HA JUaJIore KyJIbTyp,
CITIOCOOCTBYIOILIETO OCO3HAHHMIO CBOETO MeCTa B

MOJIMKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHNE SI3BIKOBOM 51
YUTATENIbCKOW  KYJBTYpbl ~ Kak  CpeACTBa
B3aPIMOII€I>JICTBI/ISI MCXKIY JIIOAbMHU U TTO3HAHUWA
MHPA;

- OCO3HAHME LIEHHOCTH HAay4YHOH JAEATENIbHOCTH,
TOTOBHOCTH OCYHICCTBJIIATHL IIPOCKTHYIO H
HCCIIEIOBATEIILCKYO JIESTETbHOCTh

WHIUBUAYAJIBHO U B I'PYIIIIC,

OgiaieHne yHMBEPCAIbHBIMH y4eOHbIMHU
M03HABATEJIbHbIMU AeiiCTBUSIMU:

B) padoTa ¢ uHdopmanuei:

- BIIQJICTh HABBIKAMH MOIy4YEeHUs] MHGOPMAIUU
U3  HCTOYHHKOB pa3HbIX  TUIIOB,
CaMOCTOSITETIBHO OCYILECTBIISTh MOUCK, aHAJIH3,
CHCTEMATU3aIIUIO u MHTEPIPETALIUIO

- YMEThH IJIaHUPOBATb u
BBIIIOJIHATH XUMHUYCCKHM
SKCIICPUMCHT (HpeBpaH_[eHI/ISI
OpraHn4eCKux BCIICCTB Ipn

HArpeBaHWM, TIOTyYeHHUE JTHIICHA
M  H3YYECHHE €ro  CBOICTB,
Ka4eCTBCHHBIC  PEaKIMi  Ha
IBICTH/IBI, KpaxMall, YKCYCHYIO
KUCJIOTY; JICHaTyparus OeNKOB
Npyd  HArPEBaHWUH,  I[BETHBIC
peakimu  O€NKOB;  MPOBOAUTH
peaknuy ~ MOHHOTO  OOMEHa,
OMpEACNATh  Cpeay  BOIHBIX
pPacTBOpPOB, Ka4eCTBEHHBIC
peakuu Ha cyibdar-, kKapooHaT-
U XJIOPUJI-aHUOHBI, Ha KATHOH
aMMOHUSI; pemarb
SKCIIEPUMEHTAbHBIE 3a7aul T10
TeMam "Metamibr" u
"Hemetamibl'") B COOTBETCTBUU C
MpaBUIIaMu TEXHUKHU
0€30IaCHOCTH TIPH OOpAIICHUH C




UHpOpMaIU Ppa3IUYHBIX
(dhopM TIpeICTaBICHHS,

- CO37IaBaTh TEKCTHI B Pa3IMYHBIX (opMarax ¢
y4eToM Ha3HaueHHs1 MH(GOPMAIMU M IETICBOU
ayJUTOpUH, BBIOMpas ONTUMAIBHYIO (hopmy
NIPE/ICTABIICHUS M BU3YaJIH3allNH;

- OIICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
nH(MOpMAIIK, €€ COOTBETCTBHE IIPABOBBIM H
MOPaJIbHO-ITHUYECKUM HOpMaM;

- HCTOJIL30BaTh CPENICTBA MH(POPMAIIMOHHBIX U
KOMMYHHKAITMOHHBIX TEXHOJOTHU B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3aIMOHHBIX 3alad C COOII0JCHHEM

BUJIOB u

TpeboBaHU SPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTHUCHEI,
pecypcocOepexeHus, MIPaBOBBIX u

THYECKUX HOPM, HOPM HH(POPMAITMOHHON
0€30I1aCHOCTH;

- BJIAJICTh HABBIKAMHU PACIIO3HABAHUS M 3alLUThI
uH(popMaLy, MHPOPMAIMOHHONW 0e30MacHOCTH
JIMYHOCTH

BEILIECTBAMH U  J1aOOpaTOpPHBIM

00Opy/ZIOBaHUEM;  TPEICTABIISTH
pe3yIIbTaThl XUMHYECKOTO
dKCIIEpUMEHTa B (opMe 3amucH
YpaBHEHHH  COOTBETCTBYIOIINX
peakiii  w  (QOpMyIHPOBATH
BBIBOJII HAa  OCHOBE  3THX
pe3yIbTaTOB;

- yMeTh aHATM3UPOBAThH
XUMHUYECKYIO uH(OopMaIuIo,
MOTy4aeMyto u3 Pa3HBIX

HCTOYHHUKOB (CPEACTB MAacCOBOU
uHpopmaiu, cetb MHTepHEeT u
apyrue);

- BJAJETh OCHOBHBIMU METOJAMH
HAYYHOTO TIO3HAHUSI BEIIECTB M
XUMHYCCKUX SIBIICHHUI
(HabmronieHue, W3MEpEHUE,
AKCIEPUMEHT, MOJICJIMPOBAHHUE);

- YMETh MPOBOJIUTH PACUYETHI IO

XUMUYECKUM  opMysaM U
YPaBHCHUSM XUMHYCCKHX
peakuuid ¢  HMCIOJb30BAaHUEM
bU3UIECKUX BEJIMYMH,
XapaKTEepU3YIOIINX BEIIECTBA C
KOJINYECTBEHHON CTOpPOHBI:
Macchl, oObema (HOpMaJIbHBIE
yCIIOBUSI) Ta30B, KOJUYECTBA
BELIECTBA; UCIIOJIb30BAaTh

CHCTEMHBIC XUMHWYCCKHNE 3HAHUA

Ui TPUHSATHS  pelleHuil B
KOHKPETHBIX KU3HEHHBIX
CUTYaIUsIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHHUCM

OK 04.
DddexTuBHO
B3aMMO/IEHCTBOBATh
u pabortath
KOJIJICKTHBE
KOMaHJIe.

B
n

- TOTOBHOCTb K CaMOpa3BUTHIO,
CaMOCTOSITETIBHOCTH U CaMOOTIPEEIIEHUIO;
- OBJIQJICHNE HaBbIKaMH yueOHo-

WCCIIEI0BATEIbCKOM, IPOEKTHOM M COLMAIBHOMN
JESITEIBHOCTH;

Ogaanenne YHUBEPCAJIBHBIMHA
KOMMYHHMKATHBHBIMHU 1CHCTBUAMM:

0) coBMecTHas1 1eITeIbHOCTD:

- TIOHMMaTh M HCIOJIb30BaTh MPEUMYILECTBA
KOMAaH/IHOM U UHAUBUAYabHON paboThI;

- TPUHHUMATh LN COBMECTHOM JEATENIbHOCTH,
OpraHH30BbIBaTh M KOOPAWHUPOBATH JICHCTBUS
[0 €€ JOCTWKEHHIO: COCTaBJIATh IUIAH
JNEUCTBHN, PACHPENENsATh pPOJIA C YYETOM
MHEHHMH YYaCTHHUKOB OOCY)XKAaThb pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOp/IMHUPOBAaTh ¥ BBIIOJHATE paboTy B
YCIOBHMSX ~ PEalNbHOrO,  BHUPTYyallbHOTO U
KOMOMHUPOBAHHOT'O B3aUMO/IEHCTBHS;

- OCYILIECTBIISATh TIO3UTUBHOE CTPAaTErMYECKOe

- YMEThH IUIaHUPOBATb u
BBIIIOJIHATH XAUMHYECKHI
SKCIICPUMCHT (npeBpameHwI
OpPraHn4cCKux BCHIICCTB Ipu

HarpeBaHWH, TOTy4YEeHUE JTHIICHA
M  HU3yYEHUE €ro  CBOWCTB,
KaueCTBEHHBIE  pEakiMd  Ha
aIBAETUIbI, KpaxMmall, YKCYCHYIO
KUCJIOTY; JeHaTypaius OelKoB
Npyd  HArpeBaHWW,  IIBETHBIC
peakiuy  O€NKOB;  MPOBOAUTH
peaKknmuy  HWOHHOTO  OOMeEHa,
ONpeNeNsiTh  Cpeay  BOAHBIX
pacTBOpOB, KaueCTBEHHBIE
peakimu Ha cynbgar-, KapOoHaT-
W XJOPUJI-aHUOHBI, Ha KaTHOH
aMMOHUSI; pemiarb
SKCIIEpUMEHTAIbHBIE 3aJaudl 0
TeMaM "Metasibr" u




MOBEICHUE B PA3MUHBIX  CUTYallUsX,
TIPOSIBIISATH TBOPYECTBO M BOOOpaKeHHE, OBITh
WHUIMATABHBIM

OsaaneHue YHHBEPCAIBLHbIMH
PeryJIsiITHBHBIMH JIEHCTBHSIMHU:

I) IPUHATHE ce0s U APYTUX JIIOAeH:

- IPUHAMAaTh MOTHUBBI W apPryMEHTHl APYTHX
monien npu aHaJIn3e pe3yJIbTaToB
JeSITEIIbHOCTH;

- MpU3HAaBaTh CBOE MPaBO M TIPaBO JPYTUX
JIIOJCH Ha OIIMOKH,

- pa3BUBaTh CHOCOOHOCTh TIOHUMATh MHpP C
MTO3HIIMH IPYTOr0 YEIOBEKA,

"Hemetasuibl") B COOTBETCTBUM C
NpaBUIaAMHU TEXHHUKU
0€e30MacHOCTH NpU OOpaIeHUH ¢
BELIECTBAMU U J1JA0OPAaTOPHBIM

00OpyZIOBaHMEM;  TIPEACTABIISTH
pe3yIbTaThl XUMHYECKOTO
JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHUH  COOTBETCTBYIOLIMX
peakimii U (GOpMyJIMPOBATH
BBIBOJBl Ha  OCHOBE  ITHX
pe3yJIbTaToB

OK 07. B 00/1acTH 3K0/710rM4€CKOr0 BOCIIMTAHNS - chopMHPOBaTH TPEACTABICHUS:
ConelicTBOBaThH - c(hOopMHPOBAHHOCTH AKOJIOTHYECKON | O XMMHYECKOW COCTaBJISIOLIEH
COXpaHEHUIO KyJbTypbl, TOHUMaHUE BIMUSHUS COLIMAJIBHO- | €CTECTBEHHOHAYYHOW KApPTUHBI
OKpY Karomlel cpebl, | SKOHOMUYECKUX  IPOLECCOB  HA  COCTOSHUE | MHPA, POJIM XHMHUHU B MO3HAHUH
pecypcocOepeReHHIo, TIPUPOTHON W COLMAIBLHOM CpPEIlbl, OCO3HAHHE | SBJICHUU MPUPOJIBL, B
NPUMEHATh  3HAHHA | [VIOOAIBLHOrO  Xapakrepa  9KOJOIHYECKHX (GOpPMHUPOBAHUM MBIIIJICHUS H
06 U3MeHeHuu | Ipodiem; KYJIBTYPbI JUYHOCTH, ee
KJIMMaTa, HPUHIMIbE | - [UIAHAPOBAHUE M OCYIIECCTBIICHHE JCHCTBHIA B | (YHKIIMOHAIBHON T'PaMOTHOCTH,
GEpPEKITHBOrO oxpyzxa}omeﬁ cpelie Ha OCHOBE 3HAHUS LeNiel | HEOOXOOMMOM A pelIeHHs
IPOM3BOJCTEA, YCTOWYHUBOTO pa3BUTHS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4n
> deKTHBHO AKTHBHOE HEMNpHATHE JCUCTBHUM, TPUHOCSIIUX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NeHCTBOBAT s | BPEI OKpyKaroIIei cpene; OTHOLUCHHs K CBOEMY 3/10POBBIO
Ype3BbIYAIHBIX - yMEHHE MIPOTHO3UPOBATh | U IPUPOJHOU CPEAE;
CHTYAIHSX. HeOIaronpusTHHIE 9KOJIOTHMYECKHE | - YMETh COOI0AaTh IpaBuIia
MOCTIEICTBUS HPEANPUHIMACMBIX | SKOJIOTHYECKU 11eJIecO00pa3HOro
JNEHUCTBUM, TPEAOTBPAILATh UX; MOBEJICHUSI B OBITY W TPYIOBOU
- pacimpeHue OIlbITa JIESITEIbHOCTY | JEATEIIBHOCTH B EIISIX
9KOJIOTMYECKON HANPaBIE€HHOCTH; COXpPaHEHHs CBOET0 3/I0pOBbS M
- OBJIQJICHHE HaBbIKAMHU y4eOHO- | OKpY>KaroIeil MPUPOTHON CPEJIbl;
HCCIICA0BATCIIbCKOM, IPOCKTHOU W COLIMAJIbHOH YYHUTHIBATh OIIACHOCTDH
NCATCIIBHOCTH, BO3JICHCTBUS Ha JKUBBIE
OpraHU3MbI OIpeAETIEHHbBIX
BEIIIECTB, MOHUMAs CMBICIT
MoKa3ares MIPEESIbHON
JIONYCTUMOW KOHIIEHTpAIlUU
K 2.4. - yYMEHHE OMNpeNeNiaTh KOHCTPYKTHBHBIC | - COPMHUPOBATH MPEACTABICHUS:
Pa3pabatbiBaTh 0COOEHHOCTH TIPU CTPOUTENILCTBE >KEJIE3HBIX | O CBOWCTBAX METAJIOB, CIUIaBaXx,
TEXHOJIOTUYECKHE JIOPOT, PEMOHTE M TEKYIIEeM COJIEpP)KaHWU | BUJaX  KOPPO3UH, obnactu
MPOLIECCHI KEJIE3HOAOPOKHOIO My TH,; MIPUMEHEHUS] HEMETAJUINYECKUX U
MPOU3BOJICTBA - TMOHMMAaHHUE TEXHOJOTUYECKUX IPOIIECCOB | KOMIO3UIIMOHHBIX MaTepHAJIOB,
PEMOHTHBIX  paboT | MPOU3BOJCTBA PEMOHTHBIX paboT | BUax U CBOMCTBAaxX TOIUIHMBA,
KEJIE3HOAOPOXKHOTO | )KEJIE3HOIOPOKHOTO MyTH U COOPYKEHUN CMa304HBIX u 3aIUTHBIX
IIyTH U COOPYKEHUM. MaTepuanax, CBOICTBAxX
HEOPraHUYECKUX u

OpPraHUYECKUX COETUHEHUN Tpu
CTPOUTEIILCTBE KENE3HBIX JOPOT,
peMoHTe u TEKyIlIEM
COJIEPKAHUU HKEJIE3HOI0POKHOTO
MYTH.




B pesynbrare ocBoeHUs mporpamMmbl yueOHOTO MpeaMeTa peanu3yercs MporpaMma BOCIHUTaHUS,
HarpaBJieHHas Ha (pOpMUPOBAHUE CIIETYIONMINX JIMYHOCTHBIX pe3ysibTatoB (JIP):

JIP 2 IlposiBigronnii akTUBHYIO TPAXKIAHCKYIO MO3HIUIO, JEMOHCTPUPYIOIIUA TPUBEPKEHHOCTh
MPUHLMIIAM YECTHOCTH, NOPSAIOYHOCTH, OTKPBITOCTH, IKOHOMUYECKM AKTHUBHBIM M YYacTBYIOLIUI B
CTYJEHYECKOM U TEPPUTOPUATIHLHOM CaMOYIPABIECHUU, B TOM YHUCIIE Ha YCJIOBUSAX 10OpPOBOJILYECTBA,
MPOAYKTUBHO B3aUMOJICHCTBYIOMIMN M YUaCTBYIOIIHH B ESITEILHOCTH OOIIECTBEHHBIX OpraHn3aluil.

JIP 4 IlposBisitomvii 1 1EMOHCTPUPYIOLIUI YBaKEHUE K JIIOJSAM TPyJa, OCO3HAIOUINM [IEHHOCTh
coocrBeHHoro Ttpyna. Crpemsmuiicis K (OPMHPOBAHUIO B CETEBOM cpeAe JUYHOCTHO MU
poheCCHOHATBHOTO KOHCTPYKTUBHOTO «LIU(POBOTO CIEIAN.

JIP 16 Ilpuobperenne oOy4yarOIIMMHUCS COLMAIBHO 3HAYMMBIX 3HAHUH O TMpaBWJIAX BEICHUS
9KOJIOTUYECKOr0 00pa3a >KU3HU O HOpMax U TpajuLUsIX TPYIOBOW AEATENbHOCTH YEJIOBEKAa O HOpMax U
TPaJUIMAX TOBEICHUS YEIOBEKAa B MHOTOHALIMOHAIBHOM, MHOTOKYJIBTYPHOM OOIIECTBE.

JIP 23 TlonyuyeHue 00y4aromMMHCS BO3MOXHOCTH CAMOPACKPBITHS i cCaMOpeaTu3alus JHYHOCTH.

JIP 30 OcymecTBifOmuUil MOUCK W HUCHOJb30BaHUE HHPOpPMALUH, HEOOXOAMMOHN s
3 QEKTUBHOTO BHIMOJIHCHNS PA3IMYHBIX 33124, TPO(PECCHOHATBHOTO U JINYHOCTHOTO Pa3BUTHSL.



2 CTPYKTYPA U COAEPXKAHUE YYEBHOM JUCIATLIAHBI

2.1 O0beM yueOHOH IMCUMIJIMHBI M BUABI Y4e0HOI padoThl

Bua yueOHoii paGoThl

O0BEéM B yacax

O0béM o0pa3oBaTeIbHOI MPOrpaMMbl Y4eOHOM JMCIUIITHHBI 108
B TOM YUCIJIE:
OcHoBHOe coaep:kaHue 72
B TOM YHUCIJIE:
JIEKLIUH, YPOKHA 34
caMOCTOsITeNIbHas paboTa 36
MPAKTUYECKHUE 3aHITHS 28
1a00paTOPHBIE 3aHATHS 10
IIpodeccnoHaIbHO-0PUEHTHPOBAHHOE COACPKAHUE
B T.U..
TEOpEeTUIEeCKoe OO0yueHue 34
IIPAKTUYECKUE 3aHITHS 28
1a00paTOPHBIE 3aHATHS 10
KOHTPOJIbHbIE PadoTHI 2
B coomeemcmeuu c yuebHnvim naanom no umozam | cemecmpa ammecmayus
nposooumcs 6 hopme KOHMPOILHOU Pabombl.
[Ipome:xxyTounasi arrectanus (B popme auddepeHnpoBaHHOTO 3a4€Ta) 2




2.2 TemaTn4yecKHuii IVIaH U COePKAHUE Y4eOHOM TN CHUIITTUHBI

1

4

HanMeHoBaHMe pa3/ieioB U TeM

Coaep:xanue yueOHOro MaTepnasa, NpaKTHYeCKHe U JJa00paTOpHbIE 3aHATHS,
caMoCTOsITeIbHasi padoTa o0y4yaroImmxcs

O0BeMm
4acoB

dopMupyemble
KOMIIeTeHIN U
(OK),IIK n
JIMYHOCTHBIE
pesyabTarsl (JIP)

Pa3nen 1. Teoperudyeckne 0CHOBbI XMMHH

8/4

Tema 1.1 Ctpoenue aToMOB.
[Iepuoanueckuii 3aKOH U
MEpUONYECKas CUCTEMA
XUMHYeCKHX dj1eMeHToB ..
MenneneeBa

1.1.1 OcHoBHBbIE MOHATHS U 3aKOHBI HEOpraHudecko u oduieit xumun. [lepuoauueckas
cuctema xumuueckux ieMeHToB /[.1. Menneneesa. CtpoeHue atoma

OK 01 OK 02
JIP 16,23,30

Conep:xxanue yueOHOro MaTepuaJia

CoBpemeHHasi MoJieIb CTpOoeHUsT aroMa. CHMBOJMYECKUI S3bIK XUMUHU. XHUMHUYECKUIN SJIEMEHT.
OnektpoHHas KoH(purypars aroma. Knaccubukaius XUMHYECKHX 3JeMeHToB (S-, p-, d-
3JIeMEHTHI). BajeHTHbIe 31eKTpoHbl. BaneHTHOCTb. DJIeKTpOHHAs MPUPOAAa XUMUYECKOU CBSI3H.
DNEKTPOOTPULIATETIPHOCTh. BUIbI XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS, METAJUIMYECKasl,
BOJIOPO/IHAsT) U CIIOCOOBI e 00pa30BaHusl.

Ilepromnueckast cucrema xumuueckux dieMeHToB J[.M. MenneneeBa. DU3MYECKUN CMBICIT
Iepromnueckoro 3akona J[.M. MenneneeBa. 3akOHOMEPHOCTH M3MEHEHHS CBOWCTB XUMHYECKHUX
3JIEMEHTOB, 00Opa3yeMbIX MMHU TPOCTHIX U CJIOXKHBIX BEIECTB B COOTBETCTBHU C IOJOKEHUEM
XUMHYECKOro 3rieMenta B Ilepuommueckori cucreme. MUpPOBO33PEHYECKOE M HAYYHOE 3HAYEHHE
[lepromnueckoro 3akona [I.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbhITHE HOBBIX
XUMHYECKHX 3JIEMEHTOB

CamocrosiTesibHasi padoTa o0yuaromuxcs Nel

Koncmekr, mnoaroroBka cooOmeHnid Ha TeMbl 10 BbIOOpy: HaHoTexHonOrHs Kak
IIPUOPUTETHOE HAIPABJICHUE Pa3BUTUS HAYKH U Ipou3BojcTBa B Poccuiickoir Denepanuy;
PaguoaxktuBHOCTh. Mcronb3oBaHME paJUOAaKTHBHBIX H30TONOB B TEXHUYECKUX ILIEJIAX.
PeHTreHoBCcKOE H3JIydeHME W €ro HUCIOJb30BaHME B TEXHUKE M MequluHe. Pemenue
TEOPETUYECKUX M SKCIEPUMEHTAIBHBIX 3a7ad IO BOMNpPOCaM: OCHOBHbBIE IMOHATUS XHUMHUH,
OCHOBHBIE 3aKOHBl XUMHUHM. PacueTHele 3ajauyd Ha HaXOXKJIEHUE OTHOCHUTEIBHOU
MOJIEKYJISIPHOM Macchl, ONpeeIeHUe MACCOBOM JJOJM XUMUYECKUX AJIEMEHTOB B CIOKHOM
BELIECTBE.

1.1. 2 MNpaxkruyeckoe 3anHaTHe Nel Pemenue npaxTHKO-OPUEHTUPOBAHHBIX PACUETHBIX
3ajad 1o TeMe: "OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHbI W pacyeTbl IO YpaBHEHUSAM

OK 01 OK 02
1K 2.4.




4

XUMUYECKHUX peakuui”

IIpopuabHble U NMPOoGeCcCHOHANBHO 3HAYUMbIE JIEMEHTBI COAEpP:KAHMSA: XUMHUYECKUE
SBJICHUSI B OCHOBE TEXHOJOTHYECKHX ONEpaluil Ha MNPEANPUATHIX >KEIE3HOJOPOKHOTO
TpaHcnopTa (HalulaBKa MPH PEMOHTHBIX pab0Tax, HAHECEHUE JJAKOKPACOYHBIX MOKPBITHH).

JIP 2,4,16,23,30

CamocTrosiTe/ibHasi padoTa odydaromuxcsi Ne2

[Ton6op, ananus u npeodpazoBanue yueOHOro marepuana. [lonroroBka cooOrieHuii Ha TeMBbI
no BeIOOpPY: McTopust pa3Butus xumuueckoit Hayku B Poccuu; Bemmkue xumuku Poccum;
Kuznp n gesrensHocth .M. Mengeneena.

1.1.3 TIIpakTuueckoe 3aHsaTHe Ne2 PerieHue NpPaKTUKO-OPUEHTHPOBAHHBIX PACUYETHBIX
3agad no teme: llepmonmueckas cucreMa xuMmuyeckux auieMeHToB JI.M. Menneneesa.
Crpoenue aToMa

IpopuabHbie U NpPodecCHOHAIBHO 3HAYUMbIE 3JIEMEHThbI coaep:kaHus. OCHOBHbIE
XUMHUYECKHE 3aKOHBI, TECOPHH U YYEHHUS CIIOCOOCTBYIOT OoOjiee MOJHOMY M OCO3HAHHOMY
INOHUMAaHMIO XUMHUYECKUX IPOLECCOB Uil (POpMUPOBAHMS HAYYHOTO MHUPOBO33PEHMS; Kak
OCHOBBI JUIsl KOJMYECTBEHHBIX pAacyeTOB M PEIICHHS MHOTME pacyeTHbIE 3aJa4u
IIPAKTUYECKOTI0 ¥ TEXHOJOTMYECKOrO 3HAUYCHUS.

OK 01 OK 02
I1IK 2.4.
JIP 2,4,16,23,30

CamocTrosiTe/ibHasi padoTa odyyaromuxcsi Ne3

[TonGop, ananuz u npeodpazoBanue yueOHOro mMarepuana. [lonroroBka cooOrieHnii Ha TEMBI
1o BI>I60pyI PaIII/IOElKTI/IBHOCTI). Hcnonp3oBanne PAAOAKTUBHBIX M30TOINOB B TCXHUYCCKHUX
1essix. PEHTreHOBCKOE M3JIyUYeHHE U €T0 HCIIOJIb30BAHUE B TEXHUKE M METUITMHE.

1.1.4 TlpakTnueckoe 3ansitue Ne3 Pemienne skcrniepuMeHTANBHBIX 3ajad MO TeMe: THrmbl
XUMHYECKHX CBSA3eH. TUMBI KPUCTAIUIMUECKUX PELIETOK

IIpopuiabHbie 1 NpodecCHOHANBHO 3HAYUMBbIE JJIEMEHThI coAep:kaHus. KoMmruiekcHbie
COEJIMHEHUS] MCHOJB3YIOT ISl OKPAaCKU 3/aHUil, COOpYy>KeHMH, 000pyHOBaHMS M IMYTEBBIX
MalIiH

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

CamocTtosiTeibHast padoTa odyuarommuxcs Ned
[Ton6op, ananu3 u npeobpazoBaHre yueOHOTO MaTepHaa.

Pa3zpnen 2. XumMuyeckue peakuuu

10/5

Tema 2.1 Tunoel XUMHYECKHUX
peakuui

2.1.1 Knaccuduxarus u TUIIBI XUMHUYECKHUX PEAKIH HEOPTraHMUYECKUX COSTUHEHHIMA

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




1 2 4

Conep:kanue y4e0HOro MaTepuaia
Knaccupukanus m TUNbl XMMHUYECKMX PEAKIMH C y4acTHEM HEOPraHWYECKHX BEIIECTB.
CocraBneHue ypaBHEHUH peakUUil COCNMHEHMs, Pa3IOKEHMs, 3aMelleHusi, oOMeHa, B T.U.
peaKMii TOpeHusi, OKUCIICHUS-BOCCTAHOBIICHHS.
VpaBHEHUsI ~ OKUCIIEHUA-BOCCTaHOBiIeHUs.  CreneHb  okucieHus.  Okuciaurens U
BoccraHoBUTENb. CocTaBieHHE U  ypPaBHHUBAHUE  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METOJIOM 3JIEKTPOHHOro OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKLUU B
IIPUPOJIe, NPOM3BOACTBEHHBIX ITPOLIECCAX U KU3HEAESITEIbHOCTH OPraHU3MOB.
CamocTtosiTeibHast padoTa odyuarommuxcs Neb
AHanu3 u npeoOpa3oBaHue yueOHOM nHopMaLmy.
2.1.2 IlpakTuyeckoe 3ansitue Ned4 Pemenue sKcrepUMEHTAIBHBIX 3ajad IO TEME:
"OKHMCITUTENIbHO-BOCCTAHOBUTEIbHBIE PEaKuu'"
IIpodguiabHbie W NpodecCHOHATBHO 3HAYHMMBbIE 3JIEMEHTBI CONEPKAHUsA. 3HAUYCHHE OK 01 OK 02
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid B  TOpUpPOJE U HAa  MPEANPUATHIX IIK24.
JKEJIE3HOJOPOKHOM oTpaciy. OKUCIUTEIBPHO — BOCCTAHOBUTEJBHBIE IPOLECCHl KAaK OCHOBA JIP 4,16,23,30
IIPOLIECCOB KOPPO3UH METAILIOB, pabOThl XUMHUUECKUX HCTOUHUKOB TOKA U aKKYMYJISITOPOB U
T.J.
CaMmocTosiTesibHasi padoTa o0yuyarommxcst Ne6
[Ton6op, aHamu3 U npeodbpa3zoBaHue yueOHOM HHPOPMALIUH.

Tema 2.2 DiiekTpoIuTHYECKAS 2.2.1 PacTBOpeHue Kak (PU3UKO-XMMHUECKHI MTPOIIECC. OK 01 OK 04

JUCCOMHANINS U HOHHBIHA 00MeH TIK 2 .4.

JIP 4,16,23,30

Conep:kanue y4e0HOro MaTepuaia

Teopust 3MEeKTPOIUTHUECKON Tucconannu. MIoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakunmn
noHHOTo oOMeHa. CocTaBJICHHE peaKIuii HOHHOTO OOMEHA IyTeM COCTaBJICHUS WX TOJHBIX U
COKpAIIIEHHBIX HOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peaKkIiu. 3aJaHusl Ha COCTABIICHUE
HMOHHBIX pEeaKIInil.

[IpakTrueckoe UCMOIB30BAHUE PEAKIIM MOHHOTO OOMEHA U THUJIPOJIN3a B TEXHOJIOTHYECKUX
MPOIECCAX JKEJIE3HOAOPOKHOTO TpaHcnopTa. [[oHATHA: TaTbBaHOCTETHS, TaIbBAHOILIACTHKA,
MX IPAKTUYECKOE 3HAYEHHUE B KEJIE3HOJOPOKHOM XO35IMCTBE.

CamocrosiTeibHas padora odyuyaromuxcs Ne7
Ananus u mpeobpazoBanue yuyeOHoW mH(popmarmu. [loaroroBka cooOmieHnid Ha TeMy MO
BeIOOpY: [lpakTHdeckoe NpHMEHEHHE D3JIEeKTpPOoNn3a: padUHHPOBAHME, TaJIbBAHOIUIACTHKA,




1 2 3 4
raJIbBAaHOCTETUS.
2.2.2 JlabopatopHoe 3ansitue (padora) Nel "MccnmemoBaHue CBOWCTB 3JEKTPOJIMTOB.
Onpenenenne pH cpeasl pactBopoB. Teopus 3IEKTPOIUTUUECKON quccoranuu’ OK 01 OK 04
IIpoduiabHbie 1 NPOoQdecCHOHATBHO 3HAYUMBbIE JIEMEHTBI COAePKAHUA. AKKYMYJIATOPHI: 2 IIK 24.
HOPUHIMI UX paboThl, UX IPUMEHEHHUE IIPU CTPOUTEIILCTBE U PEMOHTE JKEJIe3HBIX JJOPOT. TP 4,16,23,30
CamocTosiTesibHasi padoTa odyuarommuxcst Ne8 1
AHanu3 u npeoOpa3oBaHue yueOHOM nHopmaluy.
2.2.3 JlaGopaTopHoe 3ansitue (padora) Ne2 "Peakuuu nonnoro oomena. I'maponus coneir”
IpoduabHbie 1 Npo¢ecCHOHATBHO 3HAUYMMbIE 3JIeMeHThI coepxkanusd. [[puMmenenue Ha OK 01 OK 04
KEJIe3HOIOPOKHOM TPAHCIOPTE PEAKIIMY HOHHOTO OOMEHa JJIsl yMATYEHUS BOJIbI (CHIKEHHE 2 [IK 2.4.
KOHLIEHTpallul HOHOB Ca®* u Mg2+). I'upponn3 Ha NpPEeaupUATHAX KEIE3HOLOPOKHOTO JIP 4,16,23,30
TpaHCIOPTA.
CamocrosiTeibHas padora odyuyaromuxcs Ne9 1
Ananus u npeobpazoBanue yueOHOM nHpOpMALHH.
Pasnea 3. CtpoeHue BemecTBa H CBOMCTBA HEOPraHUYeCKHUX BellecTB 14/7
Tema 3.1 Knaccudukanus, | 3.1.1 OcHOBHBIE KITACCHI CIIOKHBIX HEOPTAaHUYECKUX COEIUHEHHH. OK 01 OK 02
HOMEHKJIaTypa u CTpOCHUE IIK 2.4.
HEOPraHUYECKHUX BEILECTB JIP 4,16,23,30
Copaepxxanue yueGHOro MaTepuaJia
[Tpenmer Heopranuyeckoil xumuu. Knaccudukanus Heopranuueckux BemiecTs. [IpocTeie u
CloXHbIe BemecTBa. OCHOBHBIE KIJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHBI,
KHUCTIOTBI, COJIM). B3anMOCBSI3b HEOpraHMYECKUX BEIIECTB. ATrperatHble COCTOSHUS
BenlecTBa. Kpucrtannumueckre u amopgHble BelecTBA. THIBl KPUCTAIIUYECKHX PELIETOK 2
(aTomMHasi, MOJIEKyJIsIpHasi, WOHHAs, MeTaJUIMuecKas). 3aBUCUMOCTb (PU3NYECKUX CBOMCTB
BEIIECTBA OT THUMNA KPUCTALIMYECKOM PEMIETKH. 3aBUCHUMOCTh XUMHUYECKOW AKTHMBHOCTH
BEIIECTB OT BHUAA XUMHUECKOM CBSI3M U TUIA KpHUCTANIM4ecKoil pemerku. [IpuumHbl
MHOTroo0Opasusi BELIECTB
CamocTosiTesibHasi padoTa o0yuyarommuxces Nel0 1
Ananus u npeoOpazoBaHue yueOHOM nHPOpMAIHH.
3.1.2 IIpakTuyeckoe 3ansitue NeS PerieHne sKCiepUMEHTANbHBIX 33/1a4 110 TeMe: YucThie OK 01 OK 02
BelIeCTBa U cMecH. J{ucnepcHble CUCTEMBI. 2 K 2.4
IIpopuiabHbie U NMPOPecCHOHATBLHO 3HAYMMBIE JJIEeMEHThbI coaepxkanuda. [IpuMenenue TP 4.16 23 30
»10,25,

CMOJI M OUTyMa MPU CTPOUTEIIHCTBE U PEMOHTE JKEJIE3HBIX JOPOT
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CamocTrosiTesibHasi padoTa odyuaromuxcsi Nell

[Ton6op, ananu3 u mpeodbpazoBanue yuyebHoro marepuana. [loaroroBka cooOIieHuit Ha TEMy
no BBIOOpPY: AMoOp(HBIE BemecTBa B MNPHPOJE, TeXHUKE, ObITy; Ilmazma— uerBeproe
COCTOsIHUE BelecTBa; ['pyboaucnepcHble CUCTEMBI, UX KJIaCCU(pHUKAIM U UCIOJIb30BaHUE B
npodecCHOHATBLHOM e TeNIbHOCTH; [IpMeHeHne cyCcrieH3ui M SMYJIbCHIA B CTPOUTENIBCTBE.

Tema 3.2 ODusuko-xUMHUYECKHE
CBOMCTBA HEOPTaHUYECKUX BEILIECTB

3.2.1 Metamnsl. [Tonoxenne B [ICXD J[.U. MenneneeBa, ocooeHHOCTH cTpoeHus. Koppo3us
MeTaJJIOB. METOIbI 3aIIUTHI KOHCTPYKIIHIA MTOJIBHKHOTO COCTaBa

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

Conep:kanue y4e0HOro MaTepuaa

Mertamnbl. OOue pusnueckre ' XMMUYECKHE CBOMCTBA MeTauioB. CrocoObl MOTy4YeHUS.
3HaueHHE METAJIOB M HEMETAUIOB B TMPHUPOJEC U IKUZHEAEATECILHOCTH YEJOBEKa W
opranu3mMoB. Koppo3usi MeTamnoB: BHUIBI KOPPO3UH, CIOCOOBI 3alIUThl METaNIOB OT
KOppO3UH

CamocrosiTeibHast padora o0yuarommuxcs Nel2

[TonGop, ananu3 u mpeoOpazoBanue ydeOHOU mH(popmanuu. [loaroroBka cooOmieHMid Ha
TeMy 1o BbIOOpy: JKenme3o — Kak OCHOBHOM KOMIIOHEHT MHOTHX CIUIaBOB. [IpumeHeHue
METAJJIOB M MX CIJIaBOB B KAaueCTBE KOHCTPYKLHMOHHBIX MaTEpUalOB Ha MPEIIpPUATUAX
JKEJIE3HOJJOPOKHOTO  TpaHcmopTa. Koppos3usi MeTannoB, OCOOEHHOCTH KOPPO3UOHHBIX
IIPOLIECCOB, MTPOUCXOSAIINX HAa 0OBEKTAX JKEJIE3HOAOPOKHOTO TPAHCIIOPTA.

[TonroroBka mpe3eHTauUid Ha TeMy MO BbIOOpY: McTopus monydyeHHs U TPOU3BOJACTBA
amoMuHMs.  Ponp  MeTalioB B MCTOPUM  4YEIOBEYEeCKOM mmBwiIM3auuu. lcropus
OTEUYECTBEHHOM YepHOM MeTaurypruu. McTopusi OTeuecTBEHHOW LBETHOW METaJULypIHH.
XuMHUST METaJUIOB B MOEH NpOQPecCHOHATIBHON IesTeTbHOCTH. 3aBUCUMOCTh CKOPOCTHU
KOpPpO3UU OT YCIOBUU OKpy»Karouieil cpensl. Knaccudukainus KOppo3ud METaIoB IO
pa3znuuHbIM npu3HakaM. CriocoOsbl 3allUThl METAJUIOB OT KOppo3uu. [Ipons3BoacTBO UyryHa u
CTaJH.

3.2.2 Tlpaxktuuyeckoe 3aHsiTMe Ne6 Pemenue HKCHEpUMEHTAIBHBIX 3a4a4 MO TEMe:
"Metasr"

I[Mpodpuabubie u npodeccHOHAIBLHO 3HAYHMBbIE JJIeMEHTHI colepxkaHus. IlyteBoe
XO035CTBA Kak OCHOBHOM MOTpPeOMTENh ILBETHBIX METAJUIOB Ha HKeJIe3HOJOPOKHOM
Tpa"cnopre. CriocoOb! 3alUThHl METAJIJIOB OT KOPPO3HH

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

CamocTtosiTeibHast padoTa odyuarommuxcs Nel3
PemeHne mNpakTHKO-OPUEHTHUPOBAHHBIX 33JaHUM HA CBOMCTBA, COCTAB, IOJYYEHHE H
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4

0e30IMmacHOe UCII0Ib30BaHUE METAJUIOB B 6I>ITy )41 HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA.

3.2.3. Hemeramel. [Tonoxenue B IICXD JI.1. MenneneeBa, 0COOEHHOCTH CTPOCHUS

OK 01 OK 02
I1IK 2.4.
JIP 4,16,23,30

Copnepxxanue yueOHOTro MaTepuaJia

Hewmeramnpl. OOume ¢usnueckue MW XMMUYECKHE CBOWCTBA HEMETAUIOB. THIUYHBIC
cBoiictBa HemetayuioB [V- VII rpynn. Knaccudukanus u HOMEHKIaTypa COEIUHEHHM
HeMmeTaJsIoB. [IpuMeHeHne Ba)XKHEUITMX HEMETANIOB U UX COCUHEHHUH B XKEJIE3HOAOPOKHOM
xo3siiictBe KpyroBopoThsl OMOTr€HHBIX 3JIEMEHTOB B IPUPOJIE

CamocrositeibHas padora o0yuaromuxcs Nel4
[Tonbop, ananu3 u npeodbpazoBanue yueOHONH HHPOPMALIUH.

3.2.4 TlpakTuyeckoe 3aHsTHe Ne/ PemieHue O>KCIIEPUMEHTAIBHBIX 3a/ad 10 TEMe:
"Hemertaynsr"

IpopuabHbie 1 NMPodecCHOHANIBHO 3HAYUMBbIE JIEMEHThI coaep:kaHus. [IpumeHeHue
KpUNTOHa B (apax NOABMKHOTO coctaBa. DTOp — KOMIIOHEHT >XKHJIKOW CMa3Ka JyIs
YMEHBIIICHUS TPEHHUS JeTallel U Y3JI0B MyTEBbIX MAIIIHH.

OK 01 OK 02
I1IK 2.4.
JIP 4,16,23,30

CamocrosiTesibHasi padora odydarommxcs NelS

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUl Ha CBOICTBa, COCTaB, NOIyYEHUE H
0e30MacHoOe UCNOJIb30BaHNE HEMETAUIOB B OBITY M MPAKTUYECKOMW JIEATEIHHOCTH YEIOBEKa.
[TonroroBka cooOmeHnii Ha Temy 1o BbIOOpy: IlpumeHeHne HemeTauioB B
JKEJIE3HOAOPOKHOM X03sicTBe. [IpaBuiia nepeBo3Kr HEMETAIIIIOB MO JKEJIE3HOM JOPOTre.

Tema 3.3 Nnentudukanus
HEOPraHWYECKUX COCIMHEHUN

3.3.1 'eneTnyeckas CBSI3b HEOPTraHUUECKUX COCTUHEHHM
HNTorosasi kouTposibHas padora Nel

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

Conep:kanue y4e0HOIro MaTepuaia
XUMHUYEeCKAE CBOMCTBA OCHOBHBIX KJIAcCOB HEOPraHMYECKUX BeHIeCTB  (OKCHIOB,
THJIPOKCUIOB, KHUCIJIOT, COJieH ¥ Jip.). 3aKOHOMEPHOCTH B W3MEHCHHMH CBOWCTB MPOCTHIX
BEIIECTB, BOJOPOIHBIX COCIUHEHWH, BBICIIUX OKCHUIOB W TUAPOKCUAOB. MneHTudukamms
HEOPraHMYECKUX BEIIECTB C HCIOJNB30BAHHEM WX (U3UKO-XMMHUYECKUX CBOICTB,
XapaKTEePHBIX KAUECTBEHHBIX PEAKIIUN

Hmoz | cemecmpa: MaxkcumanbHas yueOHast Harpy3ka (BCero)
O0s3aTenbHas ayAUTOpPHAs yueOHas Harpyska (Bcero)
MPAKTUYCCKUC 3aHATHUA

48

32

14
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nabopaTopHble 3aHATHS (PabOThI)
CaMOCTOsITEeNIbHAs paboTa
KOHTpOJIbHAsA paboTa

16

Pa3nea 4. CtpoeHue u cBoiicTBa opr

aHUYECKHUX COeTUHEHHUM

32/16

Tema 4.1 Knaccudukanus,
CTPOCHUE u HOMEHKJIaTypa
OpraHn4€CKuX BCIICCTB

4.1.1 TlonsiTrie 00 OpraHUYECKUX BEIIECTBAX, NX MTPUMEHEHNE Ha KEJIE3HOU T0pore.

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

Conep:xkanue yueOHOro MaTepuaJa

[losiBieHWe M pa3BUTHE OPraHUYECKOM XMMHM Kak Haykd. lIpeamer opraHudeckond XWMHU.
MecTto ¥ 3HaYeHUE OPraHUYECKOM XUMUU B CUCTEME €CTECTBCHHBIX HayK. XUMHUYECKOE
CTPOCHHE KaK IIOPANOK COCIMHEHUS aTOMOB MOJIEKYJE€ COINIACHO WX BaJICHTHOCTH.
IIpuMeHeHre OpraHUYeCKHUX BELIECTB Ha KEIE3HOU 10pore

CamocTosiTesibHasi padoTa o0yuyarommxcs Nel6
[TonGop, ananu3 u mpeobpazoBanue ydeOHOU mH(popmanuu. [loaroroBka cooOrieHuil Ha
TeMbl 10 BbIGOPY: JKusHp n gesrtensHocTh A. Kekyme. JKusup u mestenpHOCTh .
bepuennyca. )Kusnp u nesrenpHocts @. Bemnepa.

4.1.2 Teopust A.M. bytneposa. Knaccudukaiys opraHi4eCcKix BEIIeCTB.

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

Conep:kanue y4e0HOro MaTepuaia

[TonokeHus: TeOpUM XUMUYECKOTO CTpOeHUs opraHudeckux coeannenuit A.M. Bytieposa.
YThnepoaHblii CKeNleT OpraHMYecKo MOJIEKYJIbl 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMUYECKOTO
cTpoeHusi Monekyn. M3omepust u u3omepsl. [lonstue o dyHkumoHansHOW rpymme. Pamukan.
[TpuHIMIEl KTacCU(pHUKAIIMK OPTaHUYECKUX COeNWHEeHWH. MexmayHaponHas HOMEHKIaTypa u
MIPUHIUIIBI HOMEHKJIATYPbl OPraHUYECKUX COSAMHEHHN

CamocrtosiTeibHas padora odyuaromuxcs Nel7/

[Ton6Gop, ananu3 u mpeoOpazoBanue yueOHOM uHPopManmu. [loaroTroBka cooOreHuit Ha
TeMy 1o BbIOOpY: Kusup u nesrensHocTh A.M. BytnepoBa. XXusubs u nestensHocts B.B.
MapkoBHHKOBA

Tema 4.2 CpoiicTBa OpraHMYECKHX
COETMHEHUN

4.2.1 AnxaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUIECKUNA PSI.

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




Conep:kanue y4e0HOro MaTepuaia

[IpenenbHbIe yTaeBOAOPOABI (JIKAaHBI U NUKJIOATKaHbI). (OCOOCHHOCTH KIacCHU(PUKAIMKU W
HOMCHKJIATYpPbI, HW30Mepus, (U3MYECKHE CBOWCTBA, XWMHUYECKHUE CBOHCTBA, CIIOCOOBI
nonyueHus. [opeHne MeTaHa Kak OJMH M3 OCHOBHBIX HCTOYHHKOB TEIUla B
IPOMBIIIICHHOCTH M OBITY. CBOWCTBA MPUPOHBIX YTICBOAOPOAOB, HAXOXKICHHE B IPUPOJIE
U IPYMEHEHHUE aJIKAHOB.

CamocTrosiTe/ibHasi padoTa odyyaromuxcsi Nel8

[Ton6Gop, ananu3 u mpeoOpazoBaHue yueOHOW uHpopManmu. [loaroTroBka cooOmieHui Ha
TEMy 10 BBIOOPY: DKOJOTHMYECKHE AaCTEKThl HCIOIB30BAHUS YTIEBOJOPOIHOTO CHIPHS.
XUMHUSI YTIICBOJOPOIHOTO ChIPhs U MOsI Oy TyIiasi CeIUaIbHOCTb.

4.2.2 Tlpaktuuyeckoe 3aHsiTMe Ne8 Pemenue SKCHEpUMEHTAIbHBIX 33434 IO TEME:
"CpaBHUTENIbHASA XapaKTEPUCTHKA METaHa 1 3TaHa"

IIpopuabubie M NpodecCHOHAIBLHO 3HAYHMMBbIE 3JIeMEHThI cojaep:kaHus. Kunkue
yIaeBoAopoAbl (O€H3MHBI, KEPOCHUHBI, COJIIPOBBIE Macia, Ma3yT) - B KaueCTBE I'OPIOYEro B
JIBUTATEIIIX BHYTPEHHETO CrOpaHUs MOABIYKHOTO COCTaBa JKEJIE3HOAO0POKHOTO TPAHCIOPTA.
TBepable yrieBonopoasl (mapauHbl) — KOMIOHEHTHI )KUJKUX CMa30K, UCIOIb3YEMbIX IS
CMa3KU TPYILIUXCS Y3JI0B U IeTAJICH IMyTeBBIX MAIIIKH.

OK 01 OK 02
I1IK 2.4.
JIP 4,16,23,30

CamocTosiTesibHasi padoTa o0yuyarommxces Nel9

Brrancienust o ypaBHEHHIO XUMHUYECKOW peakimu (Macchbl, 00beMa, KOIN4ecTBa UCXOTHOTO
BEIIECTBA MJIM MPOJYKTa PEaKIMU MO0 W3BECTHBIM Macce, 00BEMY, KOIMYECTBY OJHOTO M3
MCXOJIHBIX BEIIECTB WM MPOJIYKTOB PEAKIINHN).

4.2.3 Ankensl, ankaaueHbl. CocTaB B 0COOEHHOCTH CTPOCHHS

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

Coaep:xxanue yueOHOro MaTepuaJia

Hempenenvuble (anmkeHbl, ankuHbl W ankagueHbl). OCOOCHHOCTH KiacCU(UKAIMU U
HOMEHKJIATypbl, Hu30Mepus, (U3NYECKHE CBOWCTBA, XWUMHUYECKHE CBOHCTBA, CIIOCOOBI
nonydyeHusi. ['opeHue aneTwieHa KaKk HMCTOYHHMK BBICOKOTEMIIEPATYpPHOIO IUIAMEHM JUIst
CBApKM M pe3ku MeTaioB. I[IpakThueckoe MNpPUMEHEHHE alKEeHOB M aJKaJUeHOB B
JKEJIE3HOAOPOKHOM XO3MCTBE

CamocTrosiTejibHasi padoTa odyuaronuxcsi Ne20
ITon6op, ananu3 u npeobpazoBaHue yueOHOW MHPOPMAIIHH.
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4.2.4 Ilpaktu4yeckoe 3ansitue Ne9 PemeHue SKCIEPUMEHTANBHBIX 33Jad IO TEME:
"[losmy4yeHue 3TUIEHA U U3yYEHUE €r0 CBOWCTB"

IIpoduiabHbie U npodeccHOHATBHO 3HAYHMMBbIE 3JIEMEHTBI coiep:kaHusA. [IpumeHeHus
HOJMMEPOB HA MPEANPHUATUAX >KEIE3HOAOPOKHOIO TPAHCHOPTA JUISL 3JIEKTPOU3OJIALMH,
PYKaBOB TOPMO3HOW CHCTEMBbI IIyTEBBIX MAIIMH, IPUBOJHBIX PEMHEH, Y00HUTOBBIX COCYIOB
AKKyMYJISITOPOB, €T U 3aIIUTHBIX MOKPHITUI HA KeJIe3HOJOPOKHOM TpaHCIOpTe

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

CamocTrosiTe/ibHasi padoTa odydaromuxcsi Ne21

Bbruuciienus mo ypaBHEHHIO XUMUYECKON Peakluu (Macchl, 00bEMa, KOJMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOJYKTA PEaKIMH MO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOJIHBIX BEIIECTB WJIM IPOJTYKTOB PEAKIINH).

4.2.5 Tlpaktuyeckoe 3anaTHe NelO PemeHune sKCepMMEHTalIbHBIX 3a7ad 1O TEME:
"ALeTHJICH U €ro ToMoJIoru" (AJIKHHBI)

IIpoduiabHbie U npodeccHoOHATBHO 3HAYHMMBbIE JJIEeMEHTBI colep:kaHusA. [Ipumenenue
HOJMMEPBl HA OCHOBE IPOM3BOJHBIX AJKMHOB B KAa4yeCTBE M30JIILMHU 3AILUTHBIX 000JIOYEK
Ka0eJIbHBIX U3/ICJIMI M TPOBOJIOB, BHYTPEHHEH OTAEIKH IyTeBBIX MAIIUH

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

CamocTosiTesibHasi padoTa o0yuyarommxcs Ne2?2

[TonGop, ananu3 u mpeobpazoBanue ydeOHOU mH(popmanuu. [loaroroBka cooOrieHui Ha
TeMy 1o BblOOpy: IIpuMeHeHMe aneTWiIeHa W €ro TrOMOJIOTOB Ha MPEeaIpUsATHIX
KEJIE3HOIOPOKHOTO TPAHCIIOPTA.

4.2.6 Apensl. CocTaB, CTpOCHHUE, TOJTyUYEHUE

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

Coaep:xanue yueOHOro MaTepuaJia
OcoOeHHocTH KJIacCH(PUKAIMM U HOMEHKIATYphl, H30Mepus, (HU3UYEeCKHe CBOICTBA,
XUMHUYECKHE CBOHCTBA, CIIOCOOBI ITOJTYICHHS.

CamocrosiTesibHasi padoTa odyuarommuxcsa Ne23

[Ton6Gop, ananu3 u mpeoOpazoBanue yueOHOM uHPopManmu. [loaroTroBka cooOreHuit Ha
TeMy 10 BbIOOpY: IlpuMeHeHme apeHOB M HMX TOMOJIOTOB Ha MPEANPUATHIX
JKEJIC3HOJJOPOKHOTO  TPAHCIOPTAa.  TOKCHYHOCTh  apPOMATHYECKUX  YTIICBOJOPOJIOB.
S moXUMUKATHL.

4.2.7 TlpakTudeckoe 3aHsaTHe Nell PemeHwe SKCIEpUMEHTAIBHBIX 3a7a4 IO TEMeE:
"CpaBHUTENbHAS XapaKTEPUCTHKA CIIUPTOB"
IIpopuibHbie M MpodecCHOHAIBHO 3HAYMMBIE JJIEMEHThI cojep:kaHusi. OTHOATOMHBIE

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




2

CIIUPTBl — KAaK OCHOBA JIAKOKPACOYHBIX MAaTEpPHAIOB HAaXOSAIIMX CBOE IMPUMEHEHHE B
KEJIe3HOJOPOKHOM XO034UCTBE (KpacKka JUisl MOKPBHITHS IMyTEBbIX MalIWH; IIacTU(UKATOPSI,
MIpUMEHsIEMbIE B CBETO-, TEPMO-, MOPO30-, BIArOCTOMKHUX JETasIX IMyTEBbIX MAIIUH U T.1I.).
[IpuMmeHeHre STUJICHIIMKOISA U TJUIEpPUHA B KauecTBE aHTU(PHU30B B paauaTopax CHUCTEM
OXJIQXJACHUS JBUTaTEJ€l BHYTPEHHETO CrOpaHMs; THAPABIWYECKUX, TOPMO3HBIX U
3aKaJIOYHBIX JKUJKOCTEH B TOJBMKHOM COCTaBE JKEJIE3HOIOPOKHOIO TpPaHCIOPTA.
[IpakTUueckoe 3HaUCHHE APOMATUYECKUX CIUPTOB U UX MPOU3BOAHBIX B KEJIE3HOAOPOKHOM
xo3siicTBe. [lepeBo3ka 1 MapKUPOBKA CIIUPTOB MO KEJIE3HOU JOpOre

CamocrosiTejibHasi padoTa odyuaronuxcsi Ne24

[TonGop, ananu3 u mpeoOpazoBaHue yudeOHOM mHPopManmu. [loaroTroBka cooOiieHui Ha
TeMy 10 BbIOOpPY: IIpakTHdeckoe 3HAUEHHE OJHOATOMHBIX CIIMPTOB B JKEJIE3HOJIOPOKHOM
xo3siicTBe. [lepeBo3ka CHUPTOB IO JKEJIE3HOM JOpore, MapKUpOBKa Ipy30B. MeTaHOI:
xeMopmius U xeMopoOust. DTaHOI: Belnuyaiiiiee 0Jaro u cTpamrHoe 3710. AJKOTOJIM3M H €T
npodunaktuka. lIpakTuyeckoe 3HAYEHHWE MHOTOATOMHBIX CIIUPTOB B IKEJIE3HOIOPOIKHOM
xo3siicTBe. [lepeBo3ka apoMaTHYECKHX CIIMPTOB IO JKEJIE3HOU 1I0pore, MapKUPOBKa TPY30B.

4.2.8 Anpneruasl. Kap6oHossie kucioTel. CocTaB, CTpOSHHUE, KiIacCUpUKAIUS

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

Conep:kanue y4e0HOIro MaTepuaia

OcoOenHocT KJacCU(PUKAIMM W HOMEHKIATYphl, H30Mepus, (QHU3UUEecKHe CBOICTBa,
XUMHUYCCKUC CBOﬁCTBa, CIOCOOBI MMOJTy4YCHUA. Mprb1a Kak CoOnM BBICIINX Kap60HOBI>IX KHCJIIOT,
ux Moroniee nerctaue. CioxHble 23QHUPbI KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT.

CamocTosiTesibHasi padoTa o0yuyarommxes Ne25

[TonGop, ananu3 u mpeobpazoBanue yueOHOU mH(popmanuu. [logrotroBka cooOrieHuil Ha
TeMy 1o BBIOOpY: MypaBbrHAsg KHUCIOTa B MPUPOJE, HAYKE U MPOM3BOJCTBE. McTopus
ykcyca. [lpakTuueckoe 3HaueHHE albJAECTUOB M UX MPOU3BOAHBIX B JKEJIE3HOJOPOKHOM
xo3siicTBe. IlepeBo3ka aIbJETHIOB MO JKEJIE3HOW JOpOore, MapKHpPOBKa TIPYy30B.
[TpakTHyeckoe 3HadeHHE KApOOHOBBIX KUCIOT M HUX MPOU3BOAHBIX B KEIE3HOIOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT MO KEJIE3HOM J0pore, MapKUPOBKa TI'PY30B.
[TpakTHyeckoe 3HaYeHHE KUPOB U UX MPOU3BOIHBIX B JKEJIE3HOIOPOKHOM XO3AHCTBE.

4.2.9 JIabopaTopHoe 3aHsTHe (padora) Ne3 "CBoiicTBa abJeTHI0B U KAPOOHOBBIX KHUCIOT"
IIpoduabHbie U NPO(PecCHOHAIBLHO 3HAYUMbIEC 3JIEMEHThI coAep:kaHusi. MypaBbUHBIN
aJIbACTHU KaK KOMIIOHCHT 0aKeIIMTOBOIrO JIaKa, SABJIAIOOIMMCI AHTHKOPPO3HMOHHBIM

OK 01 OK 02
OK 04
[IK 2.4.




2

4

MOKPBITUEM ISl MYTEBBIX MAIIMH. TEKCTOMUT KaK OCHOBA MJII W3TOTOBJICHHS 3y0YaThIX
KOJIEC, BKJIAIIBIIICH TOIITUITHUKOB, a TAKXe KaK AJICKTPOU3ONIATOP. ACOOTEKCTOJIUT Kak
KOMIIOHEHT JUI M3TFOTOBJIEHUSA TPYILUUXCA JAETANE JUCKOB CLEIUIEHUS W TOPMO3HBIX
KOJIOZIOK Ha >KEJIE3HOJIOPOKHOM TpaHcropTe. [IpuMeHeHure areroHa B KEJIE3HOIOPOKHOM
xo03sicTBe. [IpuMeHEHHEe I1IaBeneBOM KHUCIOTHI JJIi OYMCTKM METAUIOB OT PIKAaBUYHMHBI U
Hakunu. [lepeBo3ka 1 MapKHpOBKa aJIbIETHIOB M KAPOOHOBBIX KHCJIOT IO JKEJIE3HOU JJOpOTe

JIP 4,16,23,30

CamocTrosiTe/ibHasi padoTa odydaromuxcsi Ne26

Boruncnenus no ypaBHEHHIO XUMUYECKOM peakuuu (Macchl, 00bEMa, KOJTMYEeCTBAa UCXOTHOTO
BEIIECTBA WJIM MPOJYKTA PEaKIMH MO0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3
MCXOIHBIX BEIIECTB WM MPOAYKTOB peakiun). Penienne cxem npeppaiieHui

4.2.10 Ilpaktuueckoe 3aHaTHe Nel? Pemenue SKCHEpUMEHTAJIBHBIX 3a1ad IO TEME:
"Cnoxusie 3¢upsl. XKupsl. [Torstue o CMC"

IIpodpunabHbie U NpoecCHOHAIBLHO 3HAYMMBbIE 3JIEMEHThI colepxkaHus. byTrunarerar
KaK KOMIIOHEHT NEHTa(TaJeBbIX 3Malieil, UCIOJIb3yeMbIX AJISI OKPACKM IYTEBBIX MAIlMH,;
AIIEKTPOU3OJISIIUOHHBIX JIAKOB, MPUMEHSEMBIX IPU PEMOHTE TATOBBIX JABHTaTenei. Mpuiad
BBICHIMX JKMPHBIX KHCJIOT KaK 3aryCTHTEIM B IUIACTHUYECKMX CMa3KaxX, NPUMEHSEMBIX B
Pa3IMYHBIX MEXaHU3MAaX JUI CMa3KH MOIIUITHUKOB, 3y04aThIX KOJIEC, BUHTOBBIX M IETHBIX
nepeaay, HapHUPHBIX COSTMHEHUH U Ip.

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

CamocrosiTesibHasi padoTa o0ydarommxcs Ne27

[TonroroBka cooOrieHuit Ha TeMy 1o BbIOOPY: CiioxHBIE 23(UPHI U UX 3HAYCHHE B TIPUPO/IE,
ObITY M TIpon3BoACTBE. JKUPBI KaK NMPOTYKT NUTAHUS U XUMUUYECKOE ChIphE. 3aMEHa KUPOB B
TEXHHKE HEMUIIEBBIM ChipbeM. HexBaTka MpOJOBOJBCTBUS Kak TIio0aibHas mpobdiema
YeloBeUeCTBa M MyTH ee pemlieHus. Mputa: mpomuioe, Hacrtosmiee, Oynaymiee. Cpeactsa
TUTHEHbl Ha OCHOBE KHCIIOPOACOIEpPXKAIIUX OPraHUYECKUX coeAuHeHuid. CHHTeTHYecKue
moromue cpeactsa (CMC): TOCTOMHCTBA M HEJIOCTATKH.

4.2.11 AMuHBI. AHUIUH

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

Conep:xanue yueOHOro MaTepuaJia
OcoOeHHOCTH KJacCH(PUKAIMM U HOMEHKIATYphl, H30Mepus, (PU3NYECKUE CBOKHCTBA,
XUMHUYECKHE CBOHCTBA, CIIOCOOBI ITOJTYICHHS.

CamocTosiTesibHasi padoTa ody4yarommuxcs Ne28
ITog6op, ananu3 u mpeobOpazoBanue ydeOHOM mHPopmanmu. [loaroroBka cooOrieHuit Ha




2

TeMy 10 BbIOOpPY: JKusep u nestenbHocTh H.H. 3uHMHA. AHWIMHOBBIE KpacCUTEIH.
[IpakTHyeckoe 3HauY€HHWE aMHUHOB U HMX TMPOU3BOAHBIX B JKEJIE3HOJOPOKHOM XO3siCTBE.
ITepeBo3Ka aMHHOB 110 JKEJIE3HOW JOpOre, MApKUPOBKA IPY30B.

4.2.12 JlaboparopHoe 3aHsiTue (padora) Ne4 "AmuHokuciorel. benku. PacmosnaBanue
BOJIOKOH"
[IpoduibHbie U npodeccHOHATBHO 3HAYHMBbIE JJIEMEHTHI cofep:kaHus. KampoH — kak

KOMIIOHEHT BHYTPEHHEM OTIEJIKU INYTEBbIX MaluH. lIpuMeHeHue Kiiess Ha OCHOBE
MOJIMAaMH/Ia B BATOHOCTPOEHUH I CKJICUBaHUs. TEXHUYECKUN BOWJIOK KaK IMPOKJIIAJOYHBII
MaTepuan B OyKcax IMyTEBBIX MAIIIHH.

OK 01 OK 02
OK 04
[IK 2.4.

JIP 4,16,23,30

CamocrosiTesibHasi padoTa o0ydarwmmuxcs Ne29
[Ton6Gop, ananm3 u npeodpaszoBanue ydeOHou mHpopmanuu. [loaroroBka cooOmeHnit Ha
TEMy 1O BBIOOPY: 3HaueHHWE aMUHOKAIPOHOBOW M aMUHOSHAHTOBOW KHCIIOT JUIsi OOBEKTOB
JKEIIE3HOIOPOXKHOTO ~ TpaHCHopTa. buocuHTe3 OenkoB. XHWMHUYECKHE BOJIOKHA U HX
NPUMEHEHHE Ha KeJIe3HOIOPOKHOM TPAHCIIOPTE.

Tema 4.3
OpPraHuYeCcKux

Nnentudukanus
BEIIECTB, 50,4

3HA4YCHUE U IIPUMCHCHHUEC B OBITOBOM
n HpOI/I3BOIICTBeHHOI71 JACATCIIBHOCTH

YCJIIOBCKA

4.3.1 JlabopaTopHoe 3aHsiTue (padora) NeS "CsoiicTBa yrieBooB"

I[poduibHbie U MpodecCHOHATHHO 3HAYHMMBbIE JJIEMEHTHI colep:kaHusa. [IpumeHeHue
NPECCOBAHHOW JIPEBECHHBI ISl BKJIAJBIINICH TTOAIIUITHUKOB, BTYJIOK, OIIOPHBIX ILIHT,
W3TOTOBJICHHS MIECTEPEH TOJBHIKHOTO COCTaBA KEJIE3HOJOPOKHOTO TpaHCTOPTa (ITyTEeBBIX
MaIIT1H).

OK 01 OK 02
OK 04
[IK 2.4.

JIP 4,16,23,30

CamocrositeibHas padota ody4yarommuxcst Ne30

[TonGop, ananu3 u mpeobpazoBanue ydyeOHOU mH(popmanuu. [loaroTroBka cooOrieHui Ha
TeMy IO BbIOOpY: VYTIJeBoAbl M HUX pojib B JKUBOM mpupone. Pa3Butue caxapHoit
IpoMBIIITIeHHOCTH B Poccun.

4.3.2 Ponp xumum B 00ECIEYCHHHM OSKOJOTHYECKOW, DSHEPreTHYEeCKOH W IHIICBOM
0€301acHOCTH

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

Conep:xkanue yueOHOro MaTepuasa

Ponb oprannyeckoil XMMHUH B pELIEHUH MpoOJIeM >SHepreTudyeckoil Oe30MacHOCTH, B
pasBUTHU MCAUIHNHBI, CO3JaHWHW HOBBIX MAaTCpPpUaIOB, HOBBIX HCTOYHHKOB OHCPTHUU
(anmpTEepHATUBHBIE MCTOYHUKH SHepruu). OMacHOCTb BO3JEHCTBUS HAa KHUBBIE OPTaHU3MBI
OpPraHMYECKHUX BEIIECTB OTHAENbHBIX KJIACCOB  (YIJI€BOAOPOABI, CHHUPTHI, (HEHOJIHI,
XJIODOPTaHUYECKHE TPOU3BOJHBIC, aNbJErMJbl M Jp.), CMBICHA MOKa3aTelsl NpelesbHO




JIONTYCTUMOW KOHUEHTPALUHU

CamocrosiTesibHasi padora o0ydyarwmmxcs Ne31
[TonroroBka cooOuieHuii Ha TeMy 1O BbIOOPY: YUenoBek B MUpE BEIIECTB W MaTEPHUAJIOB.
XHMHUS U 300POBbE YEJIOBEKA

Pasznen 5. Kunernyeckue u TCPMOXUMHUIECCKHUEC 3AKOHOMECPHOCTH NMPOTCKAHUA XUMHUYCCKUX pealcum‘i

2/1

Tema 5.1 CxopocTh XUMHYECKHX
peakuuii. XMMUYECKOE paBHOBECHE

5.1.1 IlpakTuyeckoe 3ansitne Nel3 PemreHne npakTHKO-OPUEHTHPOBAHHBIX PACYETHBIX
3aza4 1o teme: "CKOpoCTh XMMHUYECKUX peaklnid. XMMU4ecKoe paBHOBecue"

IIpoduiabHbie U npodeccHOHATBHO 3HAYUMMbIe JJIeMEeHThbl cojep:kaHus. bydepHbie
pPacTBOPHI B TEXHOJIOTHYECKHUX Mporeccax (IpH EKTPOXUMUYECKOM HAHECEHUH 3aIUTHBIX
HOKPBITHH, B IPOM3BOJICTBE KPACUTEJICH)

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

CamocrtosiTeibHas padora odyuaromuxcs Ne32
[Ton6op, ananu3 u npeodbpazoBaHue yueOHON HHPOPMAIIIH.

Pa3pnen 6. PacTBopsl

2/1

Tema 6.1 [lonsitue o pacTBopax

6.1.1 IlpakTuuyeckoe 3aHsTue Neld PermeHue NpakKTHKO-OPUEHTHPOBAHHBIX PaCUETHBIX
3amad 1mo Teme: "PacTBOpHI, UCTIONB3yeMbIe B OBITOBOW M MPOW3BOJICTBEHHOU NIEATEIHBHOCTH
yenoBeka'

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

CamocTrosiTesbHasi padora o0yuyarmmxcst Ne33

[TonroroBka cooOmieHHid Ha Temy MO BBIOOpY: PacTBOphl, HCHOIB3yeMble B OBITOBOIA,
MIPOM3BOJICTBEHHOM JESTEIbHOCTH YeJoBeKa. PactBopsi, IpUMEHSEMbIE B
JKEJIE3HOJOPOKHOM XO035HCTBE

Pa3znen 7. Xumusi B ObITY U IPOU3BO/JCTBEHHOI 1eATEJIbHOCTH YeJI0BEKA

412

Tema 7.1 Xumus B ObiTy U
IIPOU3BOJCTBEHHONW  JAEATEIBbHOCTU
4eJioBeKa

7.1.1 Hoseifmine 1OCTHKEHNS XUMHUECKON HAYKH U XMMHUYECKON TEXHOJIOTUN

OK 01 OK 02
OK 07
[IK 2.4.

JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia

Hogelimme nocTmkeHUsT XMMHUYECKOM HAyKM M XMMHYECKOM TeXHOJIOrMu. Poiib xumuum B
oOecreueHNH HKOJIOTMYECKOM, DHEPreTH4ecKO W THIIEeBOH Oe30MacHOCTH, pPa3BUTUU
MenuiHbL. [IpaBria movcka U aHaM3a XUMUYECKOH HH(POpMAIUK U3 Pa3IMIHBIX UCTOUHHKOB
(Hay4Has ¥ y9eOHO-Hay4YHas JIMTePATypa, CPeICTBA MacCOBOM nHpopMaIuu, cetb HTEpHET)

CamocrosiTesibHasi padoTa odydarommxcs Ne34
[Touck u ananu3 uHMGOPMAIUN O TPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTUH C YYETOM
Oyaytiei mpohecCHOHATTEHON JIEITETHHOCTH 110 TeMaM: BOKHEHININE CTPOUTEIIHHBIC MaTepPUATb,




2 3 4
KOHCTPYKIIIOHHBIC MaTepUaNbl, KPaCKH, CTEKJIO, KepaMUKa, MaTepHalbl IS JJICKTPOHHKH,
PUMEHSIEMBIC B JKEJIE3HOIOPOIKHOM XO3SICTBE
7.1.2 TlpomeskyTouHast aTTecTAIMS MO JUcHUIUMHe. /[nddepeHnpoBaHHbIN 3a4eT 2 OK 01 OK 02
OK 07
[K 2.4.
JIP 4,16,23,30
Hmoz |l cemecmpa: MakcumanbHas yaeOHast Harpy3Kka (BCero) 60
O0s3arespHas ay IUTOpHAs yucOHas Harpy3Ka (BCero) 40
MPAKTUYECKHUE 3aHATHS 18
nabopaTopHblie 3aHATHS (PabOTHI) 6
camocCTosTelIbHas paboTa 20
mudepeHIMpoBaHHbIN 3a4eT 2
Hroro: MakcumansHas yueOHast Harpy3ka (Bcero) | 108
OOs3atesbHas ay IUTOpHAs yueOHas Harpy3ka (Bcero) 72
MPAKTUYECKHE 3aHATH 28
71abopaTopHbie 3aHATHS (PaOOThI) 10
caMocCTosTeNIbHas paboTa 36
KOHTpOJIbHas paboTa 2

Hmoeosas ammecmayus 6 popme T HepeHIIPOBaHHOTO 3a4eTa




3. YCJIOBUS PEAJIM3AIIMA ITPOTPAMMBI YYEBHOM JUCITATIIMHBI
3.1 TpeOoBaHusA K MMHHMAJIbHOMY MATEePHAJIBLHO-TEXHHYECKOMY 00ecre4YeHU 0

VYuebHas nucHMIUIMHA peanusyercs B ydyeOHoM kaOuHete: JlaGoparopus XUMUHM U
O6uonoruu
Obopyoosanue yuebnozo kabunema.

1. ITocagounbie MecTa MO KOJIMYECTBY OOYUAIOIIHUXCS.

2. Pabouee mecTo mpemnoiaBaTesl.

3. Meronudeckue MaTepualibl Mo JUCIUTIINHE

4.Becol ananutudeckue (1 mr.).

5. Xumuueckas rnocyja.

6. Moenu KpUCTaJUTMYECKUX peréToK. (3 mir)

7.COopHbIit mpubop A moxydeHus razos (1 mrT.).

8.Habop Ne3 BC «Illemoum.

9. Habopbl peakTHBOB IO OpraHNYECKONH XUMHUHU.

10. Hab6op nHAMKATOPOB.

11. Habop miakaToB MO HEOPraHUYECKON M OPraHUYECKONH XUMUH.

Texnuueckue cpedcmea 00y4eHus::

-TB

- BUJICOMarHuTOOH

- KOMIIBIOTEP

Ayouosusyanvrvle cpedcmea 0OyueHus.
1. DVD Oprananueckas xumus. Yacts 2. [IpupogHbie HCTOYHUKK YTiaeBOAOPOa0B. CIIUPTHI U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Oprannueckas xumus. Yacte 3. Anpaerussl U KapOOHOBBIE KUCIOTHL. CI0KHBIS
s¢upsl. XKupsel. 20 onbiToB, 40 MUHYT.
3. DVD Oprannueckast xumusi. Yacts 4. YrneBossl. 11 onbIToB, 27 MUHYT.
4. DVD Opranundeckas xumusa. Yacte 5. A30TcCOAepKaliue OpraHUYeCKHe BEIIeCTBA. bemkw.
CuHTeTHYECKHE BBICOKOMOJIEKYJISIpHBIE BellecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIkonpHBINH XUMUYECKUH SKcTIEpUMEHT» 150 MUHYT.



3.2. UudopmannoHHoe odecneyeHHe pean3aluu MporpaMmmsbl

Ilepeyenb pexkoMeHAyeMbIX Y4YeOHbIX M3JIaHUI, JTONOJHUTEJIbHON JHTEPATYPbI
HNnaTepHeTr-pecypcoB, 0a3bl JaHHBIX 0M01HOTEYHOTO (poHA:

3.2.1.0cHOBHBIC HCTOYHHMKH:
1. Audunorenoa N.B. Xumus: y4eOHUK W TPaKTHKYM Ui CpeIHEro mMpodeCcCHOHaIbLHOTO
obpazoBanus / U.B. Audunorenora, A.B. babkos, B.A. IlonkoB.- 2-¢ u3a., Ucnp. U JOM. —
Mocksa: U3natensctso FOpaiit, 2022. — 291 c.

3.2.2.J/lono/IHUTEIbHbIE HCTOYHUKM:
1. T'ycesa, E.B. Xumus qa CIIO.: yue6.-metoa. nocodue / M.P. 3uranmmuna, /I.1. Kynukosa;

Kazan. nam. uccnen. rexnon. yH-T; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL.: https://e.lanbook.com/book/196096
(mata oopamenus: 31.03.2023) / - Pesxum gocTymna: 1uis aBTOPH3. MOJIb30BaTEIEH.

2. YepnukoBa H.}O. Xumus B JocTynmHOM HU3JI0KEHUU: ydyeOHoe mocobue s crno / H.FO.
UepHukosa.- 2-¢ u3j., crep.- Cankr-IletepOypr: Jlans, 2022. — 316 c¢. — ISBN 978-5-8114-9500-
9. - Tekcr: onextpoHubii // Jlawb: s3nexTpoHO-OMOMMOTedHas cucrema. - URL:
https://e.lanbook.com/book/195532 (nara obGpamenus: 31.03.2023) / - Pexxum goctyma: st
aBTOPU3. MOJIb30BATENCH.

3.2.3 UnTepHeT — pecypcehl:

1. HayuHo-nomyasipHbII NpPOeKT «JIeMEHThl 0OJbIION HayKu « ((pu3MKa, XUMUs, MaTEMaTHKa,
aCTpPOHOMHS, HayKa O JKM3HHM, Hayka o 3emiie). HoBocTH HaykW, KHHWTH, HAyYHO-TIOMYJISIPHBIC

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

caiire [ToctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pesxxum moctyma: cBOOOIHBIA.

2. CaiiT Hay4YyHO-TIOMYJISIPHOTO JKypHana «Xumus u 3u3Hby». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOOTHBIN.

3. Cailr o0 XuUMHUM: KIaCCUUYECKHe Y4YEOHUKH, CIPABOUYHUKH, OHIUKIONEIUU, TOUCK
OpPraHUYeCKUX M HEOPraHMYECKUX PEaKIlMii, COCTABJICHUE ypaBHEHHMU peakimid. https:// www.
xumuk.ru/ Pesxxum octymna: cBOOOTHBII.

4. Tlnatdopma Zoom aJis MPOBEICHUS OHJIAWH-3aHITHI U BUIC0-KOH(MEPEHITNH. [ DIEeKTPOHHBIHA

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



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

5. DnexkTpoHHas HWHPOPMALMOHHO-OOpa3oBaTenbHas cpeda Ha Iwatpopme Moodle.

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

3.3 Ilporpamma oOecniedyeHa HeOOXOAMMBIM KOMILIEKTOM JHIEH3MOHHOTO
NMPOrpPaMMHOI0 odecreYeHnst


https://moodle.ospu.su/

4 KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM

TACIATITAHBI

KouTpons u omeHka pe3yiabTaToB OCBOEHHUS OOIIe00pa30BaTEIbHON AUCIMUILTUHBI

PacKpbIBAIOTCS Yepe3 JUCIHUILIMHAPHBIE Pe3yNbTaThl, HapaBieHHbIE Ha (hOpMHUpOBaHHE OOLTUX

KOMIIETCHIIUH T10 pasaciiaM u TeMaM COLCPKAHUA yqe6Hor0 MaTepuaia.

IIpomexxyTounas arrectanus B popme qudpepeHIMpOBaHHOTO 3a4eTa.

Oo6mme xomnerenuuu (OK), Paznea/Tema THI OIIeHOYHBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpUATHIA
OK.01 P1: Tema 1.1 - YcTHBIN 0onpoc;
P2: Tema 2.1, Tema 2.2 - 3amaud Ha COCTaBJICHHE
11K 2.4. P3: Tema 3.1 XUMHYECKHUX POPMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3amanus Ha HCHOIL30BaHUA
JP 2,4,16,23,30 4.3 XAMHAYECKOH CHUMBOJIHUKH |
P5: Tema 5.1 Ha3sBaHUM COCOUHEHUU IIO
P6: Tema 6.1 HOMEHKJIaType
P7: Tema 7.1 MEKTyHapOHOTO coro3a
TEOPETUYECKOU U IIPUKIIATHON
XHMUH H TPUBHUAIILHBIX
Ha3BaHHWII IS COCTaBJICHUS
XUMUYECKHX (HOPMYIT;
- 3aciymmBaHue COOOIIECHUM
U OLIEHKA UX MOJATOTOBKH;
- Pesynprar  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITEJIbHBIX paboT;
- Pesynbrar  BBIOTHEHUS
NPaKTUYECKON paboTHI;
-IIpakTHKO-OpHUEHTUPOBAHHBIC
3aJIaHUA;
- Ilogbop, aHamu3z wu
npeoOpa3oBaHue yueOHoU
uHbopMaluu
OK.02 P1: Tema 1.1 - YcTHBIN onpoc
P2: Tema 2.1 - 3aciymuBaHue COOOIIECHUH
IIK 2.4. P3: Tema 3.1, Tema 3.2, Tema | u olleHKa X HOATOTOBKH;
3.3 - 3amaHusa HA HUCHOJb30BAHUSA
JP 2,4,16,23,30 P4: Tema 4.1, Tema 4.2, Tema | XUMUYECKOH CHMBOJUKHA U
4.3 Ha3BaHMM COEQUHEHUI IIO
P5: Tema 5.1 HOMEHKJIaType
P6: Tema 6.1 MEKTyHapOIHOTO coro3a
P7: Tema 7.1 TEOPETUYECKON U MPUKIIATHON
XAMUH H TPUBHUAIILHBIX

Ha3BaHMW JUISI COCTaBJICHUS
XUMHUYECKHX (POPMYIT;

- PesynbraT  BBINONHEHUSA
BHEAYUTOPHBIX
CaMOCTOSITEJIbHBIX paboOT

- PesynbraT  BBINONHEHUSA
NPaKTUYECKOH paboThl;




-IIpakTHKO-OpUEHTUPOBAHHBIC
3aJlaHus;

- [Ton6op, aHaIn3 u
npeoOpa3oBaHKe y4eOHOI
uHpOpMaLUU

OK.04
IIK 2.4.

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN onpoc

- 3acnymuBaHuE COOOIICHMIA
U OLIEHKA UX MOATOTOBKH;

- 3ajaHug Ha MCIOJb30BaHUS
XUMHYECKOH CHMBOJUKUA U
Ha3BAaHUN  COCOUHECHUN  I10
HOMEHKJIaType
MEXTyHAPOJHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XAMHA W TPUBUAJBHBIX
Ha3BaHMW JUISI COCTaBJICHUS
XUMHYECKHUX POPMYIT;

- PesynbraT  BBINONHEHUA
BHEAY IUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynmbraT  BBINONHEHUS
MPAKTUYECKON padoThI;

- PesynmbraT  BBINONHEHUS
nabopaTopHOI pabOTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Ilombop, amamuz w
npeoOpa3oBaHKe y4eOHOI
uHpOpMaLUn

OK.07

IIK 2.4.

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTHKO-OpHUEHTUPOBAHHBIC
3aaHuUs;

- ITon6op, aHaIIN3 u
npeoOpa3oBaHue y4eOHOM
nHdopmaruuy,

5 IEPEYEHB NUCITIOJIB3YEMbBIX METOJ0OB OBYUYEHUSA

5.1 TlaccuBHBIE: OIpPOC, PENPONYKTUBHBIE YIPAXKHEHHS IO 3aKPEIUICHUIO MU OTpaboTKe

HN3YUCHHOT'O MaTCpHralia

5.2 AKXTUBHBIE U HWHTEpPAKTUBHBIC: 3BPUCTUYECKHE O€celbl, ITHUCKYCCHH, KpPYIJIBIA CTOJI,

MMPE3CHTAl M, BUKTOPHHA, KBECT.




