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1 MACIIOPT PABOYEI IPOT'PAMMBI YYEBHOI'O ITPEJMETA
OVl 12. XUMUS

1.1 ObaacTh npuMeHeHusi padoyeii MporpaMmbl

Pabouas mporpamma yueOHOrO MpeaMeTa SIBISETCS YacThIO0 MPOrpaMMBI CPEIHEro (IOJIHOTO)
obmero oopazoBanus B coorBeTcTBHM ¢ PI'OC CIIO mo cnenmanpHocTy 13.02.07 DniekTpocHabxkeHUe
(yrBepkaeH npukazom Munnpocsemenust Poccuu ot 16.04.2024 Ne255).

[Tpu peanuszauuu pabodeil mporpaMMbl MOTYT HMCIIOJIb30BaThCsl pa3jinyHble 00pa30BaTENIbHbIE
TEXHOJIOTHH, B TOM YHCJIE IUCTAHIIMOHHbIE 00pa30BaTEIbHBIC TEXHOJIOTHH, JICKTPOHHOE 00ydeHHE.

Pabouass mporpamma y4eGHOro mpeaMera MOKeT ObITh HCIOJIb30BaHa B MPO(ECCHOHANBHOM
MOJIrOTOBKE, EPENOrOTOBKE U MOBBIIICHUN KBATH(DUKAIUU pabodnx Mo mpodeccusim:

—  2JEKTPOMOHTEP KOHTaKTHOM CETH;

—  3JEeKTPOMOHTEP M0 KCIUTyaTalluy paclpeieUTeNbHbIX CeTeH;

—  3JEKTPOMOHTEp TATOBOH MOACTaHIIUH.

1.2 Mecto y4yeOHoro npeamera B crpykrype OIIOII-IIIICC3:

OO1eo0Opa3oBaTeNbHbIN MpeMeT «XHUMHSD» H3ydaeTcs Ha 0a30BOM YpOBHE B 00IIE00pa30BaTENIHLHOM
[MKJIe y9eOHOro T1aHa OCHOBHOM MPO(eCCHOHAIBHONW 00pa30BaTeIbHON MPOTPaMMBI U3 00s3aTEIBHBIX
npenmMeTHbIx obnacteit ®I'OC cpeanero obuiero odbpazoBanus, st cneruanbHocTet CITIO. C yuérom
npoduiis OocBaMBaeMOW CHEIHATBLHOCTH JIaHHAs ydeOHas MUCIUIUIMHA (TPEAMET) peain3yeTcsi Ha
1 xypce.

TpynoemkocTs npeaMera «Xumush» Ha 0a30BOM YpOBHE COCTaBiIsSeT 72 yaca, U3 KOTOpbIX 64 yaca —
0a30BbIil MOAYb (6 pa3zmenoB) U 8 YacoB — MPUKIAIHON Momynb (1 paszen), BKIIOUYAIOIIUN MPaKTHKO-
OpPUEHTUPOBAHHOE COJIEPKaHNE KOHKPETHON PO eCcCHH WU CIEUATbHOCTH.

[puknagHoit MOIyNb BKITFOYAeT OJMH pasfen. Pazaen 7 «Xumus B ObITY M MPOU3BOJCTBEHHON
NeSTEIbHOCTH YEIOBEKa» PealTU3yeTCsl i1l YKPYIMHEHHBIX TPYI crienmaibHocTel / podeccunii: 13.02.07
Ha MaTepHayle, CBS3aHHOIO C HKOJIOTMYECKOH O€30MacHOCThI0 M OLEHKOM MOCIeACTBUN ObITOBON U
TIPOM3BOICTBEHHOM JIEATETLHOCTH, TI0 OTpaCiIsiM Oyayiiiel mpodeccnoHaTbHON JESTeTHOCTH 00YYarOIIUXCS.

1.3 Iliianupyembie pe3yJbTAaThl OCBOCHHS Y4eOHOIro NmpeaMera:
1.3.1 Ilens yueGHOrO nmpeamera:

DOpMUPOBAHME y CTYINCHTOB MPEACTABICHUS O XWMHYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOM
KapTUHBl MHpa KaK OCHOBBl TPUHATHS PEHICHUH B XU3HEHHBIX W MPOM3BOACTBEHHBIX CHUTYALUSX,
OTBETCTBEHHOTI'0 TIOBEJECHHS B IPUPOAHOM Cperie.

3anaum npeaMera:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUIECKUX TPOIICCCOB M SIBIICHU
B OKpYKaIOIIEH cpele, UETOCTHOM HAyYHOM KapTHUHBI MHpa, B3aUMOCBSI3M M B3aMMO3aBHCHMOCTH
€CTECTBEHHBIX HAYK;

2) pa3BHTh YMEHHs COCTABIIATH (POPMYJIbI HEOPTAHUYECKUX W OPraHMYECKUX BEIIECTB, YPaBHEHHS
XUMHYECKHX PEAKIHiA, OOBSCHSATH HX CMBICIL, HHTEPIPETUPOBATh PE3YIBTATHl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmMHpoBaTh  HABBIKM TPOBEACHHS TMPOCTEHINNX XUMHYECKUX SKCICPHMEHTATbHBIX
UCCIIEIOBAaHUN C COOJIOIEHHEM IpaBMJI O€30MacHOro OOpallleHusl ¢ BEUIECTBAMU M J1aOOPAaTOPHBIM
o0opynoBaHuEM;

4) pa3BUTh YMEHHUS WCIOJIB30BaTh HWH(POPMAIIMIO XUMHUYECKOTO XapakTepa W3 pa3IMYHbIX
HWCTOYHHUKOB;

5) chopMupoBaTh yMEHHS TPOTHO3MPOBATH MOCICIACTBUS CBOCH JEATEIBHOCTH M XUMHYECKHX
MIPUPOTHBIX, OBITOBBIX U TPOU3BOICTBEHHBIX MTPOLIECCOB;

6) chopmupoBaTh MOHMMAHKE 3HAYMMOCTH JOCTHIKCHUM XUMHUYCCKOM HAYKH M TEXHOJIOTHH IS
Pa3BHUTHS COITUATIBHOM ¥ TIPOMU3BOJICTBEHHOM Cdep.



1.3.2 B pe3ynbTate 0OCBOCHUS Y4EOHOTO MpeaAMeTa 00yJaronIMics JOIKEeH

yMeTh:

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

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COEIMHEHUSX, 3aps]l HOHA, XapaKTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCAUHEHUH,
OKHCJIUTENb W BOCCTAHOBUTENb, NPUHAIJICKHOCTh BEIIECTB K pa3IMYHBIM KJIAacCaM OPraHUYECKHUX
COCIMHECHH;

- XapaKTepU30BaTh: IEMEHTHl MAJIBIX MEPUOAOB MO UX IMOJOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa;, oOIIMEe XUMHUYCCKHE CBOWMCTBA METAUIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYeCKHX W OpPraHWYECKUX COEIMHEHMI; CTPOEHHME M XHMHYECKHE CBOMCTBA H3Y4YEHHBIX
OPraHNYeCKUX COCUHECHUM;

- OOBSICHATH: 3aBUCUMOCTh CBOWMCTB BEILECTB OT MX COCTaBa M CTPOCHHUS; MPUPOTY XUMUUYECKON
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMHMUYECKOM peakuuu u
MOJIOKEHUS XMMHUYECKOTI0 PABHOBECHS OT Pa3IMUHBIX ()aKTOPOB;

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

- IIPOBOJIUTH CAMOCTOSATEIbHBINA MMOMCK XUMUYECKONH MH(POPMALK C UCIIOJIb30BaHUEM Pa3IMUHbIX
HUCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX HW3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeETa);
MCTOJIb30BATh KOMITBIOTEPHBIC TEXHOJIOTHHU /Il 00pabOTKH U mepenayd XUMUIEeCKOH nHpopManuu 1 ee
MIPEJICTABICHUS B Pa3IUYHBIX (pOpMax; UCIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHUS B MPAKTUYECKOU
NESTEIbHOCTH W TOBCEJHEBHOM XHU3HU IJs: - OOBACHEHUS XUMHUYECKUX SIBJICHHUM, IMPOUCXOASIUX B
npupoae, OBITY M Ha TMPOU3BOJACTBE; - ONpEICNICHUS BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKHX
MIPEBPALIEHUI B Pa3JIMYHBIX YCIOBUAX U OLIEHKH UX MOCJEICTBU;

- KOJIOTUYECKH I'PaMOTHOIO MOBEJICHUS B OKPYXKAIOLLEH Cpee;

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

- Oe3omacHOro OOpamieHHWss C TOPIOYMMHM M TOKCHYHBIMH BEIIECTBAMHM, JIAOOPATOPHBIM
000pyIOBaHUEM;

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

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

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

3HATh:

- Ba@)XHEWIIME XHWMUYECKUE TIOHATHSA: BEIIECTBO, XUMHUYECKHM >3JIEMEHT, aToOM, MOJIEKYyJa,
OTHOCUTEJIbHBIE aTOMHAasi U MOJIEKYJsIpHash MaccChl, MOH, aJUIOTPONHS, M30TOMNbI, XUMHUUYECKas CBS3b,
AJIEKTPOOTPHUIATEILHOCTD, BaJIECHTHOCTh, CTETIEHb OKUCIICHHS, MOJIb, MOJISIPHAsE Macca, MOJISIPHBIN 00BbeM,
BELIECTBA MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PAacTBOPBI, DJIEKTPOIUT U HEIIEKTPOJIUT,
ANEKTPOJIUTUYECKAsT JUCCOLMAIUS, OKHCINUTEIb M BOCCTAHOBUTENb, OKHUCIEHHE U BOCCTAHOBJIEHHE,
TEIIoOBOH 3(PQEeKT peakuuu, CKOPOCTb XHUMHUYECKOW peakluH, KaTaliu3, XHMHUYECKOe pPaBHOBECHE,
YTIEPOAHBIN CKeneT, G yHKIMOHANbHAS TPYIINa, H30MepHsl, TOMOJIOTHUS;

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

- OCHOBHBIE TEOPHUM XMMHH: XUMHUYECKOW CBS3H, JIEKTPOIUTHUECKON IUCCOLMALUHU, CTPOCHHUS
OPraHNYeCKUX COCTMHECHUM;

- BOKHEMWILIME BEUIECTBA U MaTepHUaJIbl: OCHOBHBIE METAJIJIbI U CIUIABBI, CEpHAsi, COJIsSIHAs, a30THas
U YKCYCHAasl KUCJIOTBI; IIeJI0YM, aMMHUaK, MUHEpaJIbHbIE yIOOpEeHHs, METaH, 3TUJIEH, alleTUJIeH, OeH301,
ATaHOJ, KUPBI, MbLJIa, TJIF0OK03a, caxapo3a, Kpaxmal, KJIeT4yaTKa, OeIKU, HICKYCCTBEHHBIE M CHHTETUYECKHE
BOJIOKHA, Kay4yKH, MJIACTMACCHI.



1.3.3 [Tnanupyemble pe3yabTaThl OCBOGHUS Y4€OHOTO MpeaMeTa:

Ocoboe 3HaueHue yueOHbIH peaMer umeeT npu dpopmupoBannn U pazsutuu OK 01, OK 02, OK

04, OK 07, TIK 1.2.

OO6mme Ilnannpyemble pe3yabTaThbl 00y4eHHsI
KOMITETeHIHH O6mme’ JIMCIHMIIHHAPHBIE’
OK 01. B 4yacTu Tpy10BOr0 BOCIIMTAHMSA: - BJIAJIETH CHUCTEMOM
Brei6upats ciocodbr | - FOTOBHOCTb K TpyaYy, OCO3HAHUE | XUMUYECKUX 3HaHWM, KOTOpas
penieHus 3anaqy [IEHHOCTH MacTepCTBa, TPYI0II00UE; BKJIFOYAET: OCHOBOIIOJIAraloIIue

npodeccnoHaTBLHOMI
JeSATEIIbHOCTH
MMPUMCHUTCIILHO

K pa3In4YHbIM
KOHTEKCTaM

- TOTOBHOCTh K aKTHBHOM ACATCIIbHOCTHU

TEXHOJIOTHYECKOM Hu COLIMAJIbHOM
HaIpaBJICHHOCTH, CIOCOOHOCTb
WHULIMUPOBATb, IJIAaHUPOBATH u
CaMOCTOSITEILHO BBITIOJIHATH TaKyIO
JIeSITEILHOCTD;

- WHTEPEC K  pa3IMuHbIM  chepam
npodeCCuOHAITBHON

JIeSITEILHOCTH,

OBiaeHne YHHBEPCAJIbHBIMH Y4YeOHBIMU

MOHATUS (XUMUYECKUNA 3JIEMEHT,

aToM, 9JIGKTPOHHAs 00OJIOYKa
aroma, S-, P-, d-3JE€KTpOHHBIC
opbuTanmm ATOMOB, HOH,
MOJIEKYIIa, BaJICHTHOCTD,

AIIEKTPOOTPHUIIATENILHOCTD,

CTETeHb OKHUCIICHUS, XUMUYECKast
CBsI3b, MOIIb, MOJIIPHAs Macca,
MOJISIpHBIA  00BEM, YIIIEPOIHBIN
CKeneT, (PYHKIMOHATbHAS TPYIIIA,

M03HABATEILHBIMH JefCTBUSIMM: pajuKal, H30MEPHs, H30MEPHI,
a) 0a3oBble JJOruYecKue J1eiicTBUs: TOMOJIOTMYECKUH PsiJl, TOMOJIOTH,
- CaMOCTOATENBLHO  (POPMYIMPOBATH W | YIJIEBOJOPOIbI, KHUCIOPOI- |
aKTyaJIM3UpOBaTh MPOOJIEMY, PACCMATPUBATH | A30TCOJCPXKAIINE  COCIUHEHUS,
€€ BCECTOPOHHE; OMOJIOTHYECKH AKTHBHBIE
- yCTaHaBJIMBaTb cymeCTBeHHHﬁ IIpyU3HaK win | BCIICCTBA (YFHGBOI{H, JKUDPBI,
OCHOBAHMS [UI CpaBHEHUs, Kiaccuukamuy u | OCIKH), MOHOMEp,  IOJUMED,
0000111eHHS; CTPYKTYpHOE 3BCHO,
- ONpEAeIATh LENM AEITENbHOCTH, 3afaBarh | BBICOKOMOJICKYJIIPHBIC
IapamMeTpbl U KPUTEPHH UX TOCTHKEHMS; COCINNECHNs,  KPUCTAIITMYCCKAd
- BBIABJIATH 3aKOHOMEPHOCTHU M MIPOTHBOpeurs | POMICTKE,  THIIBI - XHMHHYCCKHX
B PacCMaTpUBAEMBbIX SIBJICHUSX; peaknuu (OKHCITEIBHO-
- BHOCHTh KOPPEKTUBBI B  JIEATEIBHOCTD, | BOCCTAHOBUTCIBHBIC, — 9K30- 1
OLIEHWBATh COOTBETCTBHE PE3YJILTATOB IEsM, | JHAOTCPMUHCCKHC, peakuuu
OLIEHHMBATH PUCKU IOCIECTBHI slestTenbHocTy; | MOHHOTO  0OMeHa),  pacTBop,
- pa3BUBaThb KPEATMBHOE MbIIUICHWE npu | ICKTPOJHUTERL,  HESJICKTPOIIUTRI,
PELIECHUH KU3HEHHBIX TPOOJIEM SJICKTPOIIHTHICCKAst
0) 6a30BbIe HCCIEN0BATEILCKHE eHCTBHS: Aucconnanmsi, OKHCIIUTEIB,
- BIIAZCTD HABBIKAMI yueGHo- | BOCCTAHOBHTEIb, CKOPOCTb
HCCIIEIOBATENILCKON U npoekTHol | XAMUICCKOH peaxkuuu,
JEATENIbHOCTH, ~ HaBbIKAMH  paspernenus | KAMHUCCKOC pasHOBecHe),
TpoGTeM; TEOpUM W  3aKOHBI  (TeopHs
- BBIIBISITH PHYHHHO-CIICICTBEHHbIE CBsi3y 1 | XUMHUHICCKOTO CTpOCHIA
AKTyaIM3MpOBaTh 3a7ady, BbIABHMIaTh TUrore3y | OPTAHHUCCKHUX  BCIICCTB A.M.
e  DCIICHWS, HAXOOWTh ApryMeHTHI s | DYTIEPOBa, 5 Teopui
JIOKa3aTelbCTBA CBOMX YTBEPIKIECHUH, 3a1aaTh | ICKTPOJIUTIHICCKON 5
IapaMeTphl U KPUTEPUH PEIICHHUS; AUCCOLHNALIH, — IICPHONUTCCKIH
- aHQIM3MPOBATh  IIOJyYEHHbIE B  xoxe | SAKOH /AW Menneneesa, 3akoH
pellieHds 3a7aud  pe3yNbTarThl, KpurHueckn | COXPAHCHIA Maccpl),
OIICHUBATh 170 JIOCTOBEPHOCTS, | 3AKOHOMCPHOCTH,
NPOTHO3MPOBATE H3MEHEHME g | CHMBOIMYECKHIT SI3BIK  XUMUIH,

VKa3bIBaOTCs INYHOCTHBIE U MeTanpenmerHeie pe3ynbratel u3 ®I'OC COO (B mocneaHed pepakimu ot 12.08.2022) B
oTryarojbpHoN Gopme, hopMupyemble 0011e00pa30BaTeNbHOMN JUCIUIITMHON
2 IucummumHapHble (MPEIMETHBIE) PE3YJIbTATH yKa3bIBAKOTCA B COOTBETCTBHMH C MX MOJHBIM nepeunem Bo ®I'OC COO (s
nocneanei pexakimu ot 12.08.2022)




HOBBIX YCJIOBHUSX;

- YMETbh NIEPEHOCUTH 3HAHUS B I03HABATEIILHYIO
u MIPAaKTHYECKYIO obnactu
KU3HEICATEIbHOCTH;

- YMeThb MHTETPUPOBATh 3HAHUS U3 Pa3HbBIX
MpeIMETHBIX O0IacTei;

- BBIIBUTaTh ~ HOBbIE  WJEM,  Ipeyiararhb
OPUTHHAJIbHBIE MTOXObI U PEIICHHUS;

- CIIOCOOHOCTH ux UCTIONTb30BaHUS B
MI03HABATENILHON U COLIMAIILHOM MPaKTHUKe

(aKTOJIOTMUECKUE  CBEJICHUS O
CBOMCTBaX, COCTaBE, MOJy4YCHUHU U
0e301acHOM HCIIOJIb30BaHUH
BO)KHEHMIINX HEOPraHWYECKUX U
OpPraHUYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AESATEIbHOCTU
YEJI0BEKA;

- YMETb BBIIBIATH XapaKTCPHbIC
IIPU3HAKH u B3aUMOCBS3b
W3Y4YECHHBIX OHATHUM, IPUMEHSTh
COOTBETCTBYIOIIUE ITOHATHS IIPU
ONMCAHUU CTPOEHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBPAILCHUl;
BBIBJISITH B3aUMOCBSI3b
XUMHAYECKHUX 3HAaHUU c
MOHATUAMH M TIPE/ICTaBICHUSIMU
JpYrUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETh
HAaUMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr3a TEOPETUYECKOU U
IIPUKJIAJHOM XUMUU "
TPUBUAJILHBIC Ha3BaHUs
BOXKHEUIIMX BEUIECTB (ITUIIEH,
alleTWIeH, TJHMLEepuH, (eHo,
dopmanbaerun, YKCYCHas
KHCJIOTA, TJMLWH, yrapHbId Tra3,
YIJIEKUCIBIN ras, aMMHaK,
raiieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHWYECKUX M OPraHN4eCKUX
BEILIECTB, YPAaBHEHUS] XMMUYECKUX
peakuii, OOBSICHATh WX CMBICI;

HCIIOJB30BaTh
XUMHUYCCKUX

MOATBEPKIATh XapaKTEepHbIE
XHMMHYECKHE CBOICTBA BEIIECTB
COOTBETCTBYIOIIIMMU
AOKCIEPUMEHTAMH M 3aMUCAMH
ypaBHEHUU XHUMHYICCKHX
peaKkumii;

- yYMETh YCTaHABIIMBATh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX u
OpPraHUYECKUX BEIICCTB K
ONPEIEIICHHBIM KJaccaM u
rpynmnam COCJIMHEHMIA,
XapaKTEpU30BaTh HX COCTaB M
BaKHEMIIIHE CBOIICTBA;
ONPENENATh BHUJIBI
XUMHUYECKUX CBsI3el
(xoBasieHTHAs, HOHHAS,
METaJUIMYecKasi,  BOJOpOJIHAs),




THTIBI KPUCTALTMUECKUX PEIIETOK
BEILIECTB; KJaccu(uIMpoBaTh
XUMUYECKHE

peaKIum;

- c(opMHUPOBATH MPEACTABICHHS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHUHBI
MHpa, POJIM XUMHH B TTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHMK MBIIIJICHUS U
KYJIbTYphI JINYHOCTH, ee
(YHKIIMOHATIBHOW T'PaMOTHOCTH,
HEOOXOAMMON ANl pelIeHHs
MPAKTUICCKUX 3a1a4 u
JKOJIOTHYECKH  OOOCHOBAHHOIO
OTHOIIICHHUS K CBOEMY 3JI0POBBIO
Y IPUPOJHOU CpEJE;

- YMETh MPOBOAWTH PACUYETHI TIO

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii €  HMCIOJb30BAHUEM
(bU3IIECKUX BEJIMYMH,
XapaKTepH3YIOLIMX ~ BEHIeCTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, o0BeMa
(HOpMasbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBa BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HAHUA TUIS
MPUHATHUS perieHui B
KOHKPETHBIX YKH3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUCM.

OK 02.
Hcnonb3oBars
COBPEMEHHBIE
CpencTBa MIOMCKa,
aHaM3a "
HUHTEPIPETAINH
uH(popManun u
nH(OpMaIIMOHHBIE
TEXHOJIOTUHU TUTST
BBITIOJTHEHUS  3aJ1a4
npodeccnoHaNbHOMI
e TETHHOCTH.

B o0s1acTi HeHHOCTH HAYYHOTO NTO3HAHMS:

- cpopMUpOBaHHOCTD MHPOBO33pEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHON NPAaKTHUKH,
OCHOBaHHOTI'O Ha JTUAJIOre KYJBTYP,
CIMOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIBTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM 31
YUTATENIbCKOM  KyJIbTYpbl ~ KaK  CpeACTBa
BSaHMO)IefICTBHSI MCXKAY JTIOJAbMH U IMO3HAHHA

MUDa;

- OCO3HaHUE LICHHOCTH HAYYHOH JEATEIbHOCTH,
TOTOBHOCTb ~ OCYHIECTBJISIT IPOEKTHYIO H
HCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaAJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMHM Y4eOHBIMH
MO3HABATEJILHBIMH [1eiiCTBUAMU:

B) pabora ¢ undopmaunueii:

- BJa/IeTh HAaBBIKAMU TOJIy4eHUs! MH(POpMAaLU
U3  HCTOYHHUKOB pasHbBIX  THUIIOB,
CaMOCTOSITEJIbHO OCYILLIECTBIISITh [TOUCK, aHAJIN3,

- yMeThb  IUIaHUPOBAaTh U
BBINOJTHSTh XUMUYECKHH
AKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BELIECTB  IpHU

HarpeBaHuM, TMOJyYCHUE STUIICHA
W  H3Yy4YEHHE €ro  CBOIICTB,
Ka4eCTBEHHBbIE  pEakIMu  Ha
ITBJCTU/IBI, KpaxMasl, YKCYCHYIO
KHUCJIOTY; JICHaTypamus OeJTKOB
Npd  HAarpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuy ~ HMOHHOTO  OOMEHa,
ONpeNensiTh  CpeAy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJ-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemiarb
AKCIIEPUMEHTANBHBIC 33a4d 10
TeMaM "Meramibr" u
"Hemetamibl'") B COOTBETCTBUH C
MpaBUJIAMH TEXHUKHU




CHCTEMaTH3aIINIO u
nH(bOopMaIun Pa3IMYHBIX
(dbopM npencTaBieHUS;

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

- OIICHHMBATh JIOCTOBEPHOCTb, JIESTMTUMHOCTD
uH(OpPMALMK, €€ COOTBETCTBHE NPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJNB30BaTh CPEICTBA MHPOPMAITMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B pPCHICHUN
KOIrHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3alMOHHBIX 3a/a4 C COOJII0IEHUEM

MHTEPIIPETALUIO
BUJIOB u

TpeOoBaHMI 3PrOHOMUKH, TEXHUKHU
0e30IacHOCTH, TUTHEHEI,
pecypcocOepekeHus, MPaBOBBIX u

ATUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30IMacHOCTH;

- BJIaJCTb HABbIKaMU PACIIO3HABAHHWSA W 3allIUTHI
uHpopMarK, UHHOPMAIMOHHOM OE30MaCHOCTH
JIMYHOCTH

0€30IacHOCTH TIPU OOpAIIEHHU C
BEIIECTBaMH W JTAOOPATOPHBIM

000OpyJIOBaHUEM;  MPEJCTaBISATh
pe3yJbTaThl XUMUYECKOTO
JKCIIepUMEeHTa B (hopme 3ammcu
YpaBHEHUIl ~ COOTBETCTBYIOIIMX
peakimii  u  popMyaupoBaTh
BBIBOJbl HA  OCHOBE  ATHUX
pe3yJbTaToB;

- yMeTb aHaJIM3UPOBATh
XUMHUYECKYIO UH(pOpMAIIHIO,
MOJTY4aeMyo u3 pasHbIX

HCTOYHHUKOB (CPEJICTB MAacCOBOM
uHpopmaryu, cerb HMHTepHET H
apyrue);

- BJIQJICTh OCHOBHBIMH METOJIAMU
HAY4YHOTO TI03HAHUS BEIIECTB M
XAMHAYECKUX SIBJICHUI
(HabionieHue, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHUE);

- YyMEeTh TPOBOJUTH PacyeThl IO

XUMUYECKUM  QopMmyram U
YpaBHEHUSIM XUMHYECKHX
peakiuii ¢  HCIOJIb30BAaHHUEM
buznueckux BEJIMYMH,
XapaKTepU3YIOINX BEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, oObema (HOpMaJIbHbBIC
yCIIOBHSI) Ta30B, KOJUYECTBA
BEIIIECTBA,; UCIIOJIb30BATh

CHUCTCMHBIC XMMHWUYCCKHE 3HAHUA

JUIs  TPUHATHS — pelleHUd B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUEM

OK 04.

OS¢ dexTuBHO
B3aUMOJICIICTBOBATh
u paboTtath
KOJIJICKTHBE
KOMaH/Ie.

B
n

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

HCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAIEHOMN
JeATeNTbHOCTH;

Ogaanenne YHUBEPCAJIbHBIMH
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHas1 1eITeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA
KOMAaHHOM ¥ WHAVMBUAYaJIbHON padoThL;

- TPUHUMATb LIETM COBMECTHOM JIEATENBHOCTH,
OpraHU30BbIBaTh M KOOPAMHHUPOBAThH JIEHCTBUA
[0 €€ JOCTMXKEHMIO: COCTaBJIATH IUIaH
NENCTBUM, paclpenessiTh poiad C  Y4ETOM
MHEHHH YYaCTHHUKOB OOCYKIaThb pe3yJbTaThl
COBMECTHOM pabOThI;

- KOOp/IMHUPOBAaTh ¥ BBIIOJHATH paboOTy B
YCIOBUSIX ~ PEAJbHOrO,  BUPTYalbHOTO MU
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHSI;

- yMeTb  IUIAHMpOBaTb U
BBIIIOJIHSTh XUMHYECKUN
OKCIEPUMEHT (mpeBpareHus
OpPraHMYECKHX  BELIECTB  IIpU
HarpeBaHWH, MOTy4YEHHE STHIICHA
U W3YYEHHE €ro  CBOICTB,
KaueCTBEHHbIE  pEakIuu  Ha

aNbICTUABI, KpaxMmall, YKCYCHYIO
KHUCJIOTYy; JIeHaTypamus OeJIKOB
Npyd  HArpeBaHWHW,  IIBETHHIC
peaknuu  O€JKOB;  TPOBOIHTH
peaknuMu  HMOHHOTO  OoOMeHa,
OTpeneNiaTh  Cpeay  BOIHBIX
pacTBOpOB, Ka4eCTBEHHBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aMMOHUS; pemarb
AKCIIEPUMEHTATBHBIC 3aJ[audl TI0




- OCYIIECTBIISATh TTO3UTUBHOE CTPATETHUECKOE
TTOBEJICHHE B Pa3IMIHBIX CHUTYaIHSIX,
MIPOSIBIISIT TBOPUYECTBO M BOOOpaKEHHE, OBITh
MHULIAATUBHBIM

OBaagenune YHUBEPCAJIbLHBIMH
PeryJISITUBHBIMM /1€ CTBUSIMH:

I) IPUHATHE ce0s U APYTUX JIIOAei:
- IPUHUMATh MOTHBBI W apryMEHTBI
Jronen npu aHaJIn3e
JICSATEIHHOCTH,

- IpU3HaBaTh CBOE IPaBO M TIPaBO
JIIOJICH Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTh IOHMMATh MHUP C
MIO3UIIMH APYTOTO YEJIOBEKA;

Apyrux
pe3yJIbTaToB

JpyruX

TeMam "Meramibr" u
"Hemeramibl") B COOTBETCTBHUHU C
MpaBUJIaMH TEXHUKHU
0€30MacHOCTH TIpU OOpPAIIECHUH C
BEILIECTBAMH U JIaOOpaTOPHBIM

000pyJIOBaHUEM;  MPE/CTABISTH
pe3yabTaThl XHUMHUYECKOTO
JKCIepUMEHTa B (popme 3amucu
YpaBHEHUH  COOTBETCTBYIOIIHX
peakuuii  u  QOpPMYIHPOBATH
BBIBOJIBI HAa  OCHOBE  JTHX
pe3yIbTaToB

OK 07. B 00/1acTH 3K0/10rM4€CKOT0 BOCTIMTAHMS - chopMHpOBATH MPEICTABICHUS:
CopeiicTBOBaThH - c(hOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISAIOLICH
COXPaHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KAapTHUHBI
OKpYXKaIoIIel Cpebl, | JKOHOMUYECKUX  IPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHHU B MMO3HAHUH
pecypcocOepexeHuro, | MPUPOIHOM M COUMAIBHON CPENbI, OCO3HAHUE | SBJICHUH [IpUPOABL, B
IIPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTHUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA "
00 U3MeHeHuu | IpooieM; KYJIbTYpbI JINYHOCTH, ee
KINMATa, MPUHLAMG | - [UIAHKPOBAHKUE U OCYIIECTBICHHUE JICHCTBUMA B | (YHKIMOHAIBHON TI'PaMOTHOCTH,
BepEKIINBOTO OKPY’KaroIllel cpelie Ha OCHOBE 3HAHWS Iiejiel | HEOOXOAMMOM Ui peLIeHus
IPOM3BOJICTBA, YCTOMYMBOTrO pa3BUTHUS YeJI0OBEUYECTBA; | MPAKTUYECKUX 3a/1a4u
s peKTUBHO AKTHBHOE HENpHATHE JCUCTBUI, TIPHHOCSIIUX | SKOJOTMYECKH  OOOCHOBAHHOIO
NeiicTBOBATH B | BPEI OKPYXKaKOLIEH Cpene; OTHOLIEHUS K CBOEMY 3JI0POBBIO
Ype3BBIYANHBIX - yMEHHE [IPOrHO3UPOBATh | U IPUPOIAHOU CPEAE;
CHTYaLWsIX. HeOJIaronpusITHbIE OKOJIOTHYECKUE | - YMEeTh COOJIIOAATh IpaBUIIa
MIOCIIEICTBUS NPEIIPUHIMACMBIX | SKOJIOTHYECKH 11eJIeCO00pa3HOro
NENCTBUI, IPENOTBPALLATD UX; MOBEICHUsI B OBITY M TPYHOBOM
- pacLLIUpeHHe  OIbITa JIESITENIbHOCTU | ACATEIIBHOCTH B LEJIAX
JKOJIOTMYECKON HAIIPABIEHHOCTH; COXPaHEHHs CBOEr0 3J10pOBbs U
- OBJIQ/ICHUE HaBBbIKAMU Y4EOHO- | OKPYKAIOIICH TMPUPOTHOMN CPENbI;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COLIMAJIbHOU YYHUTEIBATh OIIACHOCTD
ACATCIIEHOCTY, BO3JICHCTBUS Ha YKUBBIE
OpraHU3MbI OIPEIETICHHBIX
BEILIECTB, ITOHUMAs CMBICIT
MTOKa3aTesst MIPEAETBHON
JIONYCTUMOW KOHIIEHTPALUH
I[IK 1.2 TIlpou3BoauTh pEeMOHT OOOpYIOBaHUS paCIpPEACTUTENbHBIX YCTPOHUCTB AJIEKTPUUYECKUX

MOACTAHIMI U ceteil HanpsbkeHueM 10 110 kB BxiatounTensHo.

B pesynbrare ocBO€HHS MpOrpaMMbl y4eOHOIO MpeAMETa peain3yeTcsl MporpaMMa BOCIUTAHUS,

HarfpaBjeHHas Ha (JOPMUPOBAHUE CIIEAYIOIINX JIUYHOCTHBIX pe3ynbTaTtoB (JIP):




2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM y4eOHOro npeaMera u BUbl Y4eOHOH padoThI

Buna yueOHoii padoThI

O0BEéM B yacax

O0Bém 00pa3zoBaTeJIbHOM MPOrpaMMbl Y4eOHOT0 MpeaMeTa 72
B TOM YHUCIJIE:
OcHOBHOE co/lep:KaHue 72
B TOM YHUCIJIE:
JIEKITNH, YPOKH 25
caMoOCTOsATEeNIbHAs padboTa 11
MPAKTUYECKHUE 3aHATUS 22
J1ab0paTOPHBIE 3aHATHS 10
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/IeP:KaAHME
B T.4..
TEOpeTUIEeCcKoe O0yueHue 25
MIPAKTUICCKHUC 3aHITHSI 4
KOHTPOJIbHbIE PadOThI 1
B coomeemcmeuu ¢ yyeOHvim niaawom no umoezam | cemecmpa ammecmayus
nposooumcs 6 hopme KOHMPOJLHOU pabomul.
[IpomexyTouHas arrectauus (B popme muddepeHIpoBaHHOTO 3aUeTa) 2




2.2 TemaTH4eCcKuii IJIaH U cOJlePKaHUe Y4eOHOT0 MpeIMeTa

1

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuasia, NpaKTU4YecKHue 1 JadopaTopHble 3aHATHS,
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcst

O0nLeMm
4acoB

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

Pa3znea 1. Teopernyeckue 0CHOBbI XMMHUU

8/1

Tema 1.1 CtpoeHue aToMOB.
Ilepuonuueckuil 3aKOH U
MEpUOINYECKas CUCTEMA
XHUMHUYECKHX 31eMEeHTOB JI. 1.
MenneneeBa

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

OK 01 OK 02

Coaep:xanue yueOHOro MaTepuaJia

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

[leprommueckast cucrema xumuueckux sneMeHToB J[M. MenaeneeBa. PU3MUYECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHUX
3JIEMEHTOB, O0pa3yeMbIX MMM MPOCTBIX M CIOXKHBIX BELIECTB B COOTBETCTBUU C HOJOKEHHEM
XUMHYECKOro aeMeHTa B Ilepuoanueckoii cucreme. MHUpOBO33pEHYECKOE M HAyYHOE 3HAYCHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XMMHYECKHX DJIEMEHTOB

CaMmocrosiTeibHasi padoTa o0yuarommxes Nel

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




1 2 3 4
1.1. 2 NpakTtnyeckoe 3anaTue Nel Pemenue pacueTHbix 3amay no teme: "OCHOBHBIC
KOJIMYECTBEHHBIE 3aKOHBI M PACUYEThI [10 YPABHEHUSM XUMUYECKUX peakuui'” 2 OK 01 OK 02
K 1.2
1.1.3 IlpakTtuyeckoe 3aHsaTHe Ne2 Pemenue 5SKCepUMEHTANBHBIX 3a7ad IO TEMeE: 5 OK 01 OK 02
Ilepuoanueckas cucrema xumuueckux snementoB J[.M. MenzaeneeBa. CTpoeHue aTroma [IK 1.2
1.1.4 MlpakTuyeckoe 3anaTue Ne3d PerieHue 3KCrepUMEHTAIbHBIX 3a/lay M0 Teme: Turbl OK 01 OK 02
XUMHYECKHX CBs3eH. THIBI KPUCTAITMUECKUX PEIIETOK 2
Pazjnen 2. Xumuueckue peakuumn 10/2
Tema 2.1 Tunmer xummyeckux | 2.1.1 Knaccudukanus v THIIBI XUMHUYECKUX PEAKIIMN HEOPTaHMUYECKUX COCAMHEHHH OK 01 OK 02
peakiuii I[IK 1.2
Coaep:xxanue yueOHOro MaTepuaJia
Knaccudukanus v THUOBI XUMUYECKMX pPEAKIMA C y4acTHEM HEOPraHHMYECKHUX BEIECTB.
CocraBieHrne ypaBHEHUN peakIuil COeIUMHEHMsI, Pa3I0KEHHs, 3aMellleHusi, oOMeHa, B T.4.
peaxiuii TOpeHus, OKUCIIEHUS-BOCCTAHOBICHHUS. 2
VYpaBHEeHUs  OKMCJIEHHsA-BoccTaHOBJIeHUsA. CremeHb  okucieHus.  OKuUCAUTENb U
BocctaHoBUTENb. CoCTaBieHHE U YPaBHUBAHUE OKHUCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii METOJIOM 3JIEKTPOHHOTO OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B
IPUPOJIE, NPOM3BOACTBEHHBIX NTPOLIECCAX U KUZHEAEATEIbHOCTH OPraHU3MOB.
CamocTosiTeibHasi padoTa o0yuarommxest Ne2 1
AHaiu3s u npeobpazoBaHue yueOHOM nH(pOpMaIHH.
2.1.2 TIlpakTtuyeckoe 3ansitue Ne4 Pemenne 5KCIEPUMEHTANBHBIX 3a1ad IO TEMe: 5 OK 01 OK 02
"OKHUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKIINH" [IK 1.2
Tema 2.2 DiiekTpojuTHYeCKas] 2.2.1 PacTBOpeHUE KaK (PU3UKO-XUMHUIECKHIA ITPOIIECC. OK 01 OK 04
AUCCOHALMS U HOHHBIH 00MeH IIK 1.2
Copaepxxanue y4yeOHOro MaTepuasa
Teopus ayieKTpoanTHYECKON aucconnanuu. MoHbl. DeKTpoInThl, HEANEKTPOINThL. Peakiyu
HOHHOTO 0OMeHa. COCTaBlIeHHE PeaKIMi HOHHOTO 0OMEeHa IyTeM COCTaBJICHUS UX MOJHBIX U
COKpAIIEHHBIX MOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE peakluu. 3aaHNs Ha COCTaBICHUE 2

HNOHHBIX peaKuHﬁ.
HpaKTI/I'-IeCKOG HUCITIOJIB30BAaHHUEC peaxunﬁ HOHHOI'0 O0OMeHa U TUAPOJIN3a B TEXHOJIOTUICCKUX
nponeccax KCEJIC3HOAOPOKHOI'O TPAHCIIOPTA. IlonsTus: TaJJbBAaHOCTCTHUA, I'aJIbBAHOIIJIaCTUKA,




2

HX IIPAKTUYICCKOC 3HAYCHUC B KCIIC3HOAOPOKHOM XO3SICTBE.

CamocrosiTejibHasi padoTa odyuarommuxcsi Ne3

AHanu3 u mpeoOpazoBanue yueOHoOU uHopmarmu. [loaroToBka cooOmeHU Ha TeMy IO
BbIOOpY: [IpakTHyeckoe NpUMEHEHUE SIIEKTPoJin3a: padUHHUPOBAHME, TabBAHOILIACTHKA,
TaJIbBAHOCTCTUA.

2.2.2 JlabopatopHoe 3ausitue (padora) Nel "MccnenoBaHue CBOWCTB 3JEKTPOJIMTOB.
Omnpenenenne pH cpenbl pactBopoB. Teopus 31€KTPOJIUTUYECKON JUCCOAIu"

OK 01 OK 04
IIK 1.2

2.2.3 JlabopatopHoe 3ansaTue (padora) Ne2 "Peakiuu nonnoro oomena. ['uaponus comneit"”

OK 01 OK 04
IIK 1.2

Paznen 3. CTpoenne u cBOiCTBAa HeO

raHn4eCKHuXx BeleCcTB

712

Tema 3.1 Knaccudukanms,
HOMCHKJIATypa u CTpoeHue
HEOPTraHMYECKUX BEIICCTB

3.1.1 OcHOBHBIE KJIaCCHI CIOKHBIX HCOPIraHHMYCCKUX COGHHHGHHﬁ.

OK 01 OK 02
IIK 1.2

Coaep:xxanue yueOHOro MaTepuaJia

[Ipenmer Heopranmueckoit xumun. Knaccuukanus HeopraHumueckux BemiecTs. [Ipocteie u
cloxHble BemecTBa. (OCHOBHBIE KJIACChl CIIOKHBIX BEHIECTB (OKCHU[BL, TUAPOKCUIBI,
KHUCIIOTBI, COJIM). B3anMOCBSi3b HEOPraHMYECKMX BELIECTB. ATrperaTHble COCTOSIHHS
BenlecTBa. Kpucrtamnmueckue u amop@Hble BeleCTBA. THUIbl KPUCTANIMYECKUX PEIIETOK
(aTromMHasi, MOJEeKyJspHas, WOHHAs, METaJUIMuecKas). 3aBUCHUMOCTb (PU3NYECKUX CBOICTB
BEIIeCTBa OT THUIA KPHUCTAJUIMYECKOM pemIeTKH. 3aBUCHUMOCTh XHMHUYECKOW aKTUBHOCTH
BEIIECTB OT BHJAa XUMHYECKOW CBSI3M M TUINA KpUCTANIMYecKod pemeTku. [IpuunHb
MHOro00pa3usi BEIIECTB

CamocrosiTeibHasi paboTa o0yuarommxes Ned
AHanu3 u npeoOpa3oBaHue yueOHOW HH(OpMAIINH.

3.1.2 IlpakTuyeckoe 3aHaTHe NeS  PemeHue  NpakTUKO—OPHEHTHUPOBAHHBIX
HKCIIEPUMEHTAJIbHBIX 33/1a4 1o Teme: YucThle BemecTBa u cMecH. JlicnepcHble CUCTEMBI.

OK 01 OK 02
IIK 1.2

Tema 3.2 OuU3UKO-XUMHUYECKUE
CBOMCTBa HEOPTaHUYECKUX BEIIECTB

3.21 IlpakTnyeckoe 3aHaTHe Ne6  PemieHue  NpakTHKO—OPHEHTHUPOBAHHBIX
AKCIEPUMEHTAIBHBIX 3a7a4 1o TeMam: "Metamisl"; "Hemeramibr"

OK 01 OK 02
IIK 1.2

CamocrtosiTebHas padora odyuyarommxcsi Neb

PemieHne mnpakTHKO-OPUEHTUPOBAHHBIX 3a/laHU Ha CBOWCTBA, COCTaB, IOJIyYCHHE U
0e30macHOe MCIOJIb30BaHNE HEMETA/UIOB B OBITY M MPAKTUYECKOW JEATETLHOCTH YeIOBEKa.
[TonroroBka cooOmeHnit Ha TemMy 1o BbIOOpYy: IIpuMmeHeHue HeMeTalsioB B
JKEIIE3HOA0POKHOM X034iicTBe. [IpaBuiia nepeBO3KH HEMETAJIIOB MO YKEJIE3HON JTOPOTre.
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[TonroroBka K UTOrOBOM KOHTPOJIBHOM pabOTe IO KjlaccaM HEOPraHMYECKUX COETUHEHMIA:
XUMHUECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB  (OKCHJIOB,
TUAPOKCUOB, KHCIOT, COJIEH U Jip.). 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB IPOCTBIX
BEIIIECTB, BOJOPOJHBIX COCIUHEHUH, BBICIIMX OKCHUAOB M THAPOKCHIOB. MneHTuduxauus
HEOPraHMYECKUX BEIIECTB C HCIOJB30BaHUEM HX (DU3UKO-XUMHUYECKUX CBOMCTB,
XapaKTEpHBIX KAYECTBEHHBIX peaKkLui

Tema 33 Wnentudukams
HEOPraHWYeCKUX COCTMHEHUH

3.3.1 I'enernyeckas CBS3b HEOPTAHUYECKUX COCTUHEHUH
Hrorosasi koHTpobHasa padora Nel

OK 01 OK 02
IIK 1.2

Hmoz | cemecmpa: MakcumalibHas yuaeOHasi Harpy3ka (Bcero)
O0s3aTenbHas ayIMTOpHAs yueOHas Harpy3ka (Bcero)
MPAKTUICCKUEC 3aHATHS

nabopaTopHble 3aHATHS (PabOTHI)

camocTosTelbHas paboTa

KOHTpOJIbHAsI paboTa

Pasnen 4. CtpoeHue u CBOMCTBA Opr

AHNYECKUX CoOeMHEeHUNI

Tema 4.1 Knaccudukanus,
CTpOeHue u HOMEHKJIaTypa
OpraHn4€CKuX BCIICCTB

4.1.1 TlonsTue 006 OpraHUYECKUX BELIECTBAX, UX IPUMEHEHUE Ha Kele3Hou nopore. Teopus
A.M. Byrneposa. Knaccudukanus opraHMuecKux BeIIeCTB

OK 01 OK 02
IIK 1.2

Conep:xxanue yueOHOro MaTepuaJia

[TosiBneHne M pa3BUTHE OPraHMYECKOM XUMHMHU Kak Haykd. lIpemmer opraHndeckold XHMHH.
MecTto M 3HAYEHHE OPraHUYECKOM XHMHUU B CHCTEME €CTECTBEHHBIX HayK. XUMHUYECKOE
CTPOCHHE KaK IIOPANOK COEJUHEHHs AaTOMOB MOJIEKYJIE€ COIJIaCHO UX BaJCHTHOCTH.
IIppuMeHeHHe OpraHMYecKMX BEIIECTB Ha JKelne3Hou jopore. Ilosoxenus Tteopum
XUMHUYECKOTO CTPOEHMs opraHuuyeckux coenuHeHuid A.M. ByrtnepoBa. YrieponHslil ckener
OpraHM4ecKOl MOJIEKYIJbI 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMUYECKOTO CTPOEHUS] MOJIEKYIL.
M3omepust u u3omepbl. lloHatne o QyHKkumoHanmbHOW Tpymme. Pamukan.  [Ipunimmns
KJIacCU(PUKALMM OPraHUYeCKUX COeTUHEeHU. MexayHaponHas HOMEHKJIATypa W HpPUHIIUIIBI
HOMEHKJIATypbl OPIraHUYECKUX COCANHEHUM.

CamocTosiTeibHasi padoTa o0yuarommxcst Ne6

[TonGop, ananu3 u mpeodpazoBanue yueOHOW uHopmanmu. [loaroroBka cooOrieHuit Ha
TeMbl 10 BBIOOPY: JKmsHb u gestensHocTh A. Kekyme. JKusup u jesrenbHocTh M.
bepuenuyca. XKuznb u nestenpbHocts ©. Bennepa.

Tema 4.2 CpolicTBa OpraHMYECKHUX
COCIMHEHUN

4.2.1 AnxaHbl: COCTaB, CTPOEHUE, TOMOJIOTHYECKHUM PS.

OK 01 OK 02
IIK 1.2
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Copepxxanue yueOHOIro MaTepuasa

[IpenenpHble yrieBoaopoabl (aakaHbl M LUKIOANKaHbl). OCOOEHHOCTH Kiaccu(UKaLUU U

HOMEHKJIATYphl, H30MepHUs, (PU3HUECKUEe CBOWCTBA, XHMMHUYECKHE CBOMCTBA, CIIOCOOBI

noigydyeHus. l'opeHume MeraHa Kak OJMH M3 OCHOBHBIX HCTOYHHMKOB TeIUla B

IPOMBIIIICHHOCTH M OBITY. CBOWCTBA MPUPOIHBIX YIIIEBOAOPOIOB, HAXOXKICHHE B IMPHPOJIE

Y IPUMEHEHUE AJIKAHOB.

4.2.2 Tlpaktuueckoe 3aHsTHe Ne/ PemieHue HKCHEPUMEHTANIBHBIX 3a/Jad IO TEMe:

"CpaBHUTENIbHASA XapaKTEPUCTUKA METaHa 1 3TaHa"

Coaep:xanue yueOHOTro MaTepuaJia

XKunkue yriaeBogopozb! (O€H3MHBI, KEPOCHHBI, COJSIPOBBIE Macia, Ma3yT) - B KadyecTBe OK 01 OK 02

TOPIOYEr0 B JIBUraTeNsiX BHYTPEHHETO CrOPAaHUs MOJBUKHOIO COCTaBa KEJIE€3HOAOPOKHOTO K 1.2

TpaHcnopTa. TBepzable yriaeBoJopoibl (MapauHbl) — KOMIOHEHTBI JKHUIKUX CMas3oK,

UCIOJB3YEMBIX JUI CMa3Kd TPYIIMXCS Y3JI0B TEIUIOBO3HBIX JIBUraTelied, OCEBbIX

HOJIINITHUKOB BarOHOB 3JIEKTPOBO30B, TEIJIOBO30B. ['aoreHnpon3BoHbIE YIIIEBOAOPOIBI -

B Ka4eCTBE XJIaJJareHTa B pepprkepaTopHbIX BaroHax.

4.2.3 Ankensl, ankaaueHbl. CocTaB 1 OCOOCHHOCTH CTPOCHUS OK 01 OK 02
IK 1.2

Coaep:xanue yueOHOro MaTepuaJia

Henpenenbuble (ankeHbl, ankuHbl W ankajaueHbl). OCOOEHHOCTH KiacCU(UKALUUA U

HOMEHKJIATypbl, Hu30Mepusl, (U3NUECKHE CBOWMCTBA, XHMHUYECKHE CBOWCTBA, CIIOCOOBI

nosyuyeHusi. ['opeHue aieruiaeHa Kak HCTOYHMK BBICOKOTEMIIEPAaTypHOTO IUIAMEHHU JUIS

CBapKM U pe3ku MeTayioB. [IpakTuyeckoe MpPUMEHEHHE aJKEHOB M aJKaJUeHOB B

JKEJIE3HOAOPOKHOM XO3SMCTBE

CaMmocrosiTeibHasi padoTa o0yuarommxes Ne/

[Ton6op, ananu3 u npeodbpazoBaHue yueOHON HHPOpPMALIUH.

4.2.4 Tlpaxktuuyeckoe 3aHsaTHe Ne8 PemieHue HKCHEpUMEHTANbHBIX 3a4ad IO TEMe:

"Ilonyuyenune sTUIEHAa U U3yYEHUE €r0 CBOUCTB"

Copaepxxanue yueOHOIro MaTepuasa OK 01 OK 02

[IpumeHeHHs TOMUMEPOB HA MPEANPUATHUSX IKEJIE3HOJOPOKHOTO TpaHCIOpTa  JUIs K 1.2

AIIEKTPOU3O0JIALIUY, pPYKaBOB TOPMO3HOM CHCTEMBI II0€3/10B, IPUBOJHBIX pPEMHEH,

HOOHUTOBBIX  COCY/JOB  aKKyMyJsTOpOB, JeTajeil W  3allUTHBIX TOKPBITUH  Ha

YKEJIE3HOJOPOKHOM TPAHCIIOPTE

4.2.5 Tlpaxktuueckoe 3aHsaTHe N9 PemieHne HKCIEpUMEHTANBHBIX 3a/ad 10 TEMe: OK 01 OK 02




"AueTnieH u ero romoaoru” (AJIKUHbI)

Conep:kanue y4eOHOT0 MaTepuaJia

[TpumeHeHne nouMepsl Ha OCHOBE ITPOU3BOIHBIX AIKUHOB B KAYECTBE M30JISLUMU 3aLIUTHBIX
000J104eK KaOeNbHbIX U3ACIUN U MPOBOJOB, BHYTPEHHEH OTAENKH MaCCaXKUPCKUX BaroHOB U
BaroHOB 3JIEKTpornoe3noB. IIpuMeHeHHe aleTuaeHa U €ro roMoJIOTOB Ha MPEIIpUATUAX
YKEJIE3HOJJOPO’KHOTO TPAHCIIOPTA.

I[IK 1.2

4.2.6 Apenbl. CocTaB, CTpOEHUE, MTOTYICHUE

OK 01 OK 02
IIK 1.2

Coaep:xanue yueOHOTro MaTepHaJia

OcoOenHocTy KiIacCU(PUKAIMM W HOMEHKIATYpbl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHNYCCKUC CBOﬁCTBa, CIIOCOOBI MMOJIYYCHUA. HpI/IMCHCHI/IC ApCHOB M KX TI'OMOJIOTOB Ha
OPEINPUATHIX ~ JKEJIE3HOJOPOKHOTO  TpaHCmopTa.  TOKCHYHOCTh  apOMaTHYECKHX
YIIJIEBOAOPOAOB. A IOXMMHKATBHI.

4.2.7 Tlpaktuueckoe 3ansitue NelQ PemeHue sKCIepuMEHTaIbHBIX 3aJad 10 TEME:
"CpaBHUTENIbHASI XapaKTEPUCTUKA CIUPTOB"

Coaep:xxanue yueOHOro MaTepHaJia

OnHOATOMHBIE CHHPTHI — KaK OCHOBA JIAKOKPACOYHBIX MATEPHAJIOB HAXOJSIIIUX CBOE
NPUMEHEHHUE B KEIEe3HOJAOPOKHOM XO3SMCTBE (Kpacka sl MOKPBITUS MACCAKUPCKUX H
IPY30BBIX BAaroHOB; IUIACTU(UKATOPHI, MpPHUMEHSEMbIE B CBETO-, TEPMO-, MOpPO30-,
BJIArOCTOMKHMX JI€TANSIX TMOABMKHOTO COCTaBa M T.1A.). [IprMeHeHue STUJICHTIUKONSA H
[JIMIEpUHA B KadecTBe AaHTU(PH30B B paaudaTOpax CHCTEM OXJIAXICHHS JBUTATelen
BHYTPEHHETO CrOpaHus; THUIPABIMYECKUX, TOPMO3HBIX M 3aKAJIOUHBIX JKUAKOCTEH B
MOJIBM)KHOM ~ COCTaBE€  JKEJIE3HOJOPOKHOTO  TpaHcmopTa. IlpakThueckoe  3Ha4YCHHE
apOMaTUYECKUX CIIUPTOB M MX MPOMU3BOJHBIX B KEJIE3HOJIOPOKHOM XO3AHCTBE. Y CIOBHUS
NEPEeBO3KU CIUPTOB MO XKeNe3Hoi gopore. [IpakTnyeckoe 3Hau€HNE MHOTOATOMHBIX CITUPTOB
B JKEJIE3HOJIOPOKHOM Xo3siicTBe. IlepeBo3ka apoMaTHueckux CIUPTOB IO JKEJIE3HOH J0pore,
MapKHPOBKA I'PYy30B.

OK 01 OK 02
K 1.2

4.2.8 Anpnerunapl. KapOonoBbie kucioTsl. CocTaB, CTpOeHUE, KiIacCU(UKAIINS

OK 01 OK 02
IIK 1.2

Conep:xanue yueOHOro MaTepuaJia

OcoOeHHocTH KJacCU(PUKAMM W HOMEHKIATypbl, H30MepHs, (u3nueckue CBOUCTBA,
XMMHUYECKHE CBOIMCTBA, CIOCOOBI MOTydeHHs. Mblila Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
ux Mororee neiictere. ClioskHbIe Y3QHUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT.
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CaMmocrosiTeibHasi padoTa o0yuarommxes Ne8

[Ton6Gop, ananu3 u mpeoOpasoBanue ydeOHoW uH(popMmanuu. [loaroToBka cooOmieHui Ha
TeMy 1O BBIOOpPY: MypaBbuHas KUCIOTa B NpUpOAE, HAyKe W MpousBojacTBe. Mcropus
ykcyca. [lpakTuueckoe 3Hau€HUE albJETHJIOB M HMX IPOU3BOIHBIX B KEJIE3HOAOPOKHOM
xo3siicTtBe. IlepeBo3ka albAETrHIOB 110 JKEJIE3HOW JOpOre, MapKHUpPOBKAa TPY30B.
[TpakTueckoe 3HaYeHHE KApOOHOBBIX KHUCIOT M UX TMPOU3BOAHBIX B IKEJIE3HOAOPOKHOM
xo3siicTBe. IlepeBo3ka KapOOHOBBIX KHCIOT IO JKEJIE3HOH JI0opore, MapKUpOBKa IPY30B.
[TpakTHyeckoe 3Ha4eHHEe KUPOB U UX MPOU3BOIHBIX B JKEIE3HOIOPOKHOM XO3AHCTBE.

4.2.9 JIabopaTopHoe 3ansaTHe (padoTa) Ne3 "CBoiicTBa ambAeTUI0B U KAPOOHOBBIX KACIOT"
Coaep:xxanue yueOHOro MaTepuaJia

MypaBbUHBI ~ anbJeruj]  Kak  KOMIIOHEHT  OakeIuTOBOrO  Jlaka,  SBJISIOLIUMCS
AQHTHKOPPO3MOHHBIM TIOKPBITUEM JUISI BarOHOB. TEKCTOJIMT KaK OCHOBA JJISi M3TOTOBJICHUS
3yO0uaThlX KOJEC, BKJIAJblIE MOJUIMIHUKOB, a TakkKe KaK d3JEKTPOU30JIATOpP.
ACOOTEKCTOJIUT KaK KOMITOHEHT JIJIsl U3TOTOBJICHUS TPYIIUXCS JIETANICH TUCKOB CICTICHUS U
TOPMO3HBIX KOJIOJIOK Ha JKEJIC3HOIOPOKHOM TpaHcropTe. [IpuMeHeHue areroHa B
HKEJIE3HOIOPOIKHOM X03sicTBe [IpuMEHEHNE 111aBeIeBOI KUCIIOTHI JIJIsl OYMCTKUA METAJUIOB OT
PKaBYUHBI 1 HAKWIIM, B TOM YHUCJIC U B KOTJIaX JIOKOMOTHBOB. HepeBo3Ka H MapKHUpOBKa
QJIBJICTUIOB M KAPOOHOBBIX KUCJIOT IO JKEJIC3HOM J0pOre

OK 01 OK 02
OK 04
I[IK 1.2

4.2.10 Mpaktuyeckoe 3ansaTHe Nell Pemenne sKCrepUMEHTANIBHBIX 3a1ad IO TEMe:
"Crnoxuble 3¢upsl. Kupsl. [Toustue o CMC"

Conep:xxanue yueOHOro MaTepuaJia

byTunanerar kKak KOMIIOHEHT TNeHTaTaleBbIX SMajlel, HCHOJb3yEeMBIX [UIl OKpPAcKu
MACCa)KUPCKUX BArOHOB M JIOKOMOTHBOB; 3JIEKTPOU3OJISLIMOHHBIX JJAKOB, IPUMEHSIEMbIX ITPU
PEMOHTE TATOBBIX ABHUraresel. JKupbl Kak MPOAYKT MUTAHUS U XUMUYECKOE ChIpbE. 3aMEHa
KUPOB B TEXHUKE HEMHILEBHIM ChIpbeM. MbUIA BBICHIMX >KUPHBIX KMCIOT KaK 3aryCTHUTENH B
IUIACTUYECKUX CMa3Kax, INPHUMEHAEMBIX B pAa3IMYHBIX MEXaHM3MaX JUIsl CMa3KH
MOJIINITHUKOB, 3y0UaThIX KOJEC, BUHTOBBIX M LEMHBIX Mepeiay, MapHUPHBIX COEAUHEHUN U
np. Cunrernyeckue Moroue cpeacrsa (CMC): ToCTOMHCTBA M HEAOCTATKH.

OK 01 OK 02
I[IK 1.2

4.2.11 AMUHBI. AHUIAH

OK 01 OK 02
IIK 1.2

Conep:xxanue yueOHOro MaTepuaJia
OcoOenHocT KIacCH(PHUKAIMM W HOMEHKIATYphl, H30MepHs, (uU3nueckue CBOWCTBA,
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJTYICHUS.




1 2 3 4
CamocrosiTeibHasi padoTa o0yuarommxest Ne9 1
[Ton6Gop, ananu3 u mpeoOpasoBanue ydeOHoW uH(popMmanuu. [loaroToBka cooOmieHui Ha
TeMy 1o BbiOopy: JKusup u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KPacCHTEINH.
[IpakTyeckoe 3Ha4YE€HWE aMHUHOB M MX INPOMU3BOAHBIX B JKEJIE3HOJOPOKHOM XO3SICTBE.
ITepeBo3Kka aMMHOB 110 JK€JIE€3HOM JOpore, MapKMpPOBKA I'PY30B.
4.2.12 JladoparopHoe 3aHsiTue (padora) Ne4 "AmuHokucnorel. benku. Pacmo3naBanme 2
BOJIOKOH"
Conep:kanue y4eOHOT0 MaTepuaJia
KarnpoH — kak KOMIIOHEHT BHYTPEHHEN OTIEJIKHU OJBUKHOIO cocTaBa. [Ipumenenue kies Ha
OCHOBE II0JIMaMUJia B BarOHOCTPOCHUH Ul CKJIEMBaHUA. Munopa-noporact — Kak 0CHOBa OK 01 OK 02
JUIs  TEIUIOM3OJISLMM HM30TEPMUYECKUX, IMMACCAKUPCKUX U pePpuKepaTOpHbIX BaroHOB. OK 04
TexHuuecKkuil BOMJIOK KaK NpPOKJIaJ04YHbIA MaTrepuall B OyKcax IpU PEMOHTE BaroHOB U K 1.2
JIOKOMOTHBOB. 3HAu€HHE AaMHUHOKAIpPOHOBOM M aMHHOSHAHTOBOM KHCJIOT A OOBEKTOB
JKEJIE3HOJOPOXKHOrO TpaHcnopra. buocunTe3 OenkoB. XUMHYECKHE BOJOKHA U UX
IPUMEHEHUE Ha JKEJIE3HOI0OPOKHOM TPaHCIIOPTE.
Tema 4.3 WNnentudukanus | 4.3.1 JlabopaTtopHoe 3ansTue (padora) Ne5 "CpoiicTBa yrieBoaoB" 2
OpraHUYEeCKUX BEILIECTB, ux | Copepxxanue y4eOHOIro MaTepuasa OK 01 OK 02
3HaYeHUe M NpuMeHeHue B ObIToBOM | [IpuMeHeHHe npeccoBaHHOM PEeBECUHBI JJI BKJIAJBIIIEH MOAMINUITHUKOB, BTYJIOK, OOPHBIX OK 04
U TIPOU3BOJICTBEHHOM JESTEIBHOCTH | IIJIUT, W3TOTOBJICHHS ILIECTEPEH IOABMKHOIO COCTaBa HKEJIE3HOJOPOKHOIO TPAHCIIOPTA. I[IK 1.2
YyernoBeKa YTreBoibl M MX POJIb B )KUBOU NpUpoJe. Pa3BuTHe caxapHoil NpOMBIIUIEHHOCTH B Poccun.
4.3.2 Ponp xumuu B 00€CMEYEHHHM DSKOJOTUYECKOW, HSHEPreTHYEeCKOW U MHIIEBOU OK 01 OK 02
0€30MacHOCTH IIK 1.2
Conep:xanue yueOHOro MaTepuaJia 2
Ponbp opranuueckoil XMMHMM B pEIIEHUU MpOOJIEeM DSHEPreTUYecKol Oe30MacHOCTH, B
pa3BUTUM MEAMIMHBI, CO3JaHUU HOBBIX MaTepHalioB, HOBBIX HCTOYHUKOB SHEPrUU
(ampTEpHATUBHBIE MCTOYHUKHM 3Hepruu). ONMacHOCTh BO3JEHUCTBUS Ha >KUBBIE OPraHU3MBbI
OpraHMYECKHUX BEIIECTB OTHEJIbHBIX KJAccOoB  (YIJIEBOAOPOJIbI, CHHUPTHI, (HEHOIIBI,
XJIOPOpPraHUYecKHe MPOU3BOJHBIE, aJbACTUABI U Jp.), CMBICI IOKa3aTels MpeaesbHO
JIOITYCTUMOW KOHIIEHTpAaMH. YeloBeK B MUpPE BELIECTB U MATEPUATIOB. XUMHUS U 30POBbE
4eJI0BEKA
Pa3ned 5. Kunernueckne 1 TepMOXMMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX pPeaKIui 2/0
Tema 5.1 CxopocTh XHMHYECKHX ‘ 5.1.1 Mpakrtuuyeckoe 3ausitue Nel? PemieHne JKCIEPUMEHTANBHBIX 33734 10 TEME: 2 OK 01 OK 02
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2

peakuuil. XMMHUYECKOE paBHOBECUE

"CKOpOCTbh XMMHUYECKUX peaklnii. XuMUUeCKoe paBHOBecue"

Conep:kanue y4eOHOT0 MaTepuaJia

Bydepnbie pacTBOpbI B TEXHOJIOTHYECKUX Tpoleccax (Mpu 3JIEKTPOXUMHUUECKOM HAHECCHUU
3aIIUTHBIX TIOKPBITHH, B IPOU3BOJCTBE KPACHTEIICH)

I[IK 1.2

Pa3nes 6. PacTtBopbl

2/0

Tema 6.1 Ilonsitue o pacTBopax

6.1.1 TIIpakTuuyeckoe 3aHsitue Nel3 PemeHne sKcrepUMEHTANBHBIX 3aJad 10 TEMeE:
"PacTBOpBI, HCIIOIB3yEeMbIE€ B OBITOBOM M MPOM3BOJCTBEHHOM AEATEILHOCTH YeloBeKa"
Coaep:xxanue yueOHOro MaTepHaJia

IlepeBo3ka pasiIMYHBIX >KUAKOCTEW IO JKEIE3HOM jopore. PacTBopbl, MCHOJB3yeMbIE B
OBITOBOM, IPOU3BOACTBCHHON JIE€ATEILHOCTU YelOBeKa. PacTBOphl, NpHUMEHSEMble B
JKEIIE3HOAOPOKHOM XO3SMCTBE

OK 01 OK 02
I[IK 1.2

Pasznen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1ATEJIbHOCTH YeJI0BEKA

4/2

Tema 7.1 Xumus B ObiTy u
IIPOU3BOJICTBEHHON  J€ATENbHOCTU
4eJI0BEKa

7.1.1 Hogeiimne qOCTHXEHHUS XUMHUYECKOW HAYKH U XUMUYECKOU TEXHOJIOTUH

OK 01 OK 02
OK 07
IIK 1.2

Coaep:xanue yueOHOTro MaTepHaJia

Hogeiimmie NOCTWKEHHS XUMUYECKOW HAyKM W XUMHUYECKOW TeXHOJOoruu. Ponp xumuu B
o0ecrieueHNH HKOJIOTMYECKOM, DHEPreTH4YecKod W THIIEBOM O€30MacHOCTH, Pa3BUTUU
menuiHbel. [louck u aHanmu3 wuHGOpMAIMM O TPUMEHEHUH XUMHUYECKUX BEIIECTB H
TEXHOJIOTUH C ydeToM Oymaymiei MpodecCHOHAIBLHON AEATeTbHOCTH 1O TeMaM: BaKHEHIIHe
CTPOUTENIbHBIE MaTepualibl, KOHCTPYKIIMOHHBIE MaTepHallbl, KpPacKH, CTEKJIO, KepaMuKa,
MaTepuaibl sl AIEKTPOHUKH, TPHUMEHSEMbIE B JKEJIE3HOJOPOKHOM XO34WCTBE (HaydHas U
y4eOHO-Hay4Has TUTepaTypa, CpeJCTBA MaccoBOil nHpopMmaIiuu, cetb MHTepHET)

CamocrosiTeibHasi padota o0yuarommxes Nel0

CocraBnieHre ypaBHEHHH XUMUYECKUX PEAKINH C YJaCTHEM MPOCTHIX M CIOKHBIX OPTaHUYECKUX
BEIIECTB: MPEACNBHBIX W HENpeIeibHbIX YIJIEBOAOPOJIOB, apOMAaTHUYECKUX YIIIEBOIOPOJIOB,
KUCJIOPOJACOAEPKAIMX U UX IPOUXBOIAHBIX.

7.1.2 TIpoMe:kyTOUYHAs aTTecTALMS 1O JUcHUILTMHE. [[nddepeHpoBaHHbIi 3a4eT

OK 01 OK 02
OK 07
IIK 1.2

Hmoz || cemecmpa: MakcumanbHas yueOHas Harpyska (Bcero)
O0s3aTenbHas ayIMTOPHAs yueOHas Harpy3ka (Bcero)
NPAaKTUYECKHE 3aHATHS

42

36

14




2 3
nmabopatopHbie 3aHATHS (PabOThI) 6

camocrosTelbHas paboTa 6

g depeHIIMPOBAHHBIN 3a4eT 2

Hroro: MakcumanbHas yueOHas Harpy3ka (BCero) 72
O0s3arespHas ayquTOpHas yueOHas Harpy3Ka (BCero) 61
IIPAKTUYECKUE 3aHATUA 26

nabopatopHblie 3aHATHS (PabOTHI) 10

caMOCTOsITelIbHAas paboTa 11

KOHTpOJIbHAsI paboTa 1

Hmozcosas ammecmayus 6 popme nuddepeHInpoBaHHOTO 3a4eTa




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O ITPE/IMETA
3.1 TpeOoBaHNsA K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecleYeHH IO

Y4eOHbIl penMeT peanusyercs B yaeOHOM Kabunete: JlabopaTopust XUMHUM U OUOJIOTHH
Obopyodosanue yuebHo2o kaburnema:

1. ITocagounbie MeCTa IO KOJIMYECTBY 0OYJAOLTHXCSI.

2. Pabouee mecTo mpernogaBaTes.

3. Meroanueckue MaTepualibl 0 JUCLUIIIMHE

4, Becpl ananutraeckue (1 mr.).

5. XuMuueckas 1nocyja.

6. Mozenu KpUCTAIUTMYECKUX perméToK. (3 mr)

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

8.Habop Ne3 BC «Illemoum».

9. Habopb! peakTHBOB MO0 OPraHUYECKON XUMUH.

10. HaGop nHAMKATOpPOB.

11. Habop nnakaToB 0 HEOPraHUYECKONH U OPraHMYECKOH XUMUH.

Texuuueckue cpedcmea 00yUeHUs.:

-TB

- BUJICOMArHUTO(HOH

- KOMIIBIOTEP

Ayouosusyanvusie cpedcmea oOy4enuss:
1. DVD Oprannueckas xumusa. Yacts 2. [IpupoaHble UCTOUHUKH YrieBoa0opoaoB. CupTsl U
¢denonsl 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumusa. Yacte 3. Anpaeruabl U KapOOHOBBIE KHUCIOTHI. CIOXHBIE
s¢upsl. Kupsl. 20 onbiToB, 40 MUHYT.
3. DVD Opranuueckas xumus. Yacts 4. YraeBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTconep:kaliue opraHndyeckue BemiecTBa. bemku.
CuHTeTn4ecKre BhICOKOMOJIEKYsipHbIe BemiecTBa. 20 onbITOB, 28 MUHYT.

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

3.2. UupopMmannoHHoe oOecnedeHne peain3aluu NporpaMmbl

Ilepeyenb pexoOMeHAyeMbIX Y4eOHBIX W3JIAHUH, JONOJHUTEIbHOH JIMTEPATypPbI
HNHuTepHeT-pecypcoB, 0a3bl JaHHBIX OM0JAMOTEYHOr0 hoHaA:

3.2.1.0cHOBHbIE HCTOYHUKH:
1. Audunorenosa M.B. Xumus: y4eOHHK W TPAKTUKYM JUISI CPEIHEro MPOQeCcCHOHATBHOTO
obpazoBanus / U.B. Aupunorenora, A.B. babkos, B.A. [lonkoB.- 2-¢ u3M., WCHp. U JION. —
Mocksa: U3natensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110, THUTEIbHbIE€ HCTOYHUKM:



1. I'ycesa, E.B. Xumus mis CIIO.: yue6.-meton. nmocodue / M.P. 3uranmmuna, J[.1. Kynukosa;
Kazan. Ham. uccnen. texnoia. 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: 14.03.2025) / - Pexxum noctyma: i aBTOPH3. MOJIb30BATEIICH.

2. YepnukoBa H.IO. Xumusi B AOCTYmHOM H3JI0KEHHH: ydeOHOoe mocobme mus cro / H.IO.
YepHukona.- 2-¢ us., crep.- Cankr-Iletepoypr: Jlans, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekcr: omextponsbii // Jlawb: snekTpoHo-OmOmmoreunass cucrema. - URL:
https://e.lanbook.com/book/195532 (nara obOpamienus: 14.03.2053) / - Pexum nocrtyma: Juist
ABTOPH3. MTOJIb30BATEIICH.

3.2.3 UnTepHeT — pecypcesbl:

1. HayuHo-nomynsipHbIi MPOEKT «DJIeMEeHTHI 0ONbIION HayKH « ((pu3uKa, XMMHS, MaTeMaTHKa,
aCTpOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HOBocTH HAayKu, KHWUTH, HAyYHO-TIOMYJISIPHBIC

CTaThbH, JEKIHH, dHIMKIoneauu. hitps://postnauka.ru/themes/chemistry - nexmuu mo XMMuM Ha

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

2. CaiiT Hay4yHO-TIONYJSIPHOTO KypHaima «Xumusi ¥ 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOOIHBIH.

3. Calltr o0 XuMHUM: KIAaCCHUYECKHE Y4YEOHUKH, CIPABOYHUKU, SHIUKIONEIUH, TOUCK
OpPraHMYECKUX M HEOPTaHMYECKUX PEaKIMil, COCTAaBICHHE ypaBHEeHHU# peakimid. https:// www.
Xumuk.ru/ Pexxum goctyma: cBOOOHBIHA.

4. Tlnatpopma Zoom s IPOBEACHUS OHJIANH-3aHATHI U BUACO-KOHPEPEHIUH. [ DIEKTPOHHBIN

pecypce]. Pexxum nocryma: https://zoom.us/.

5. DOmnextpoHHas uH(pOpPMalMOHHO-OOpa3oBaTenbHas cpexpa Ha miaatgopme Moodle.

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

3.3 IIporpamma oOecnieyeHa HeOOXOAMMBIM KOMILIEKTOM JIMIEH3MOHHOTO
NPOrpaMMHOr0 odecredeHust


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

4 KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHHWS YYEBHOI'O IPEAMETA
KoHTponms W oOIEHKa pe3ylnbTaTOB OCBOCHHS O0IIE00pa30BaTeLHOTO MpEIMeTa

pacKpbIBalOTCA Yepe3 AUCLUUILTHHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHKUE OOIINX

KOMITETEHIIMI 1O pa3/ienaM U TeMaM COJIepKaHusl yueOHOTro MaTrepuania.
[Tpomexyrounas arrectamnus B popme nuddepeHImpoBaHHOTO 3a9eTa.

Oo6mue komnerenuuu (OK),
JIMYHOCTHBIE pe3yabTaThl (JIP)

Paznen/Tema

THI oLleHOYHBIX
MeponpUATHI

OK.01

K12

P1: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN OMIPOC;

- 3agauM Ha COCTaBIICHHEC
XUMHYECKUX POPMYIT;

- 3ajaHus Ha HCIIOJIb30BaHUS
XUMHUYCCKOM CHMBOJHUKH H
Ha3sBaHUU COEOUHEHUU IIO
HOMEHKJIaType
MEX1YHApOJIHOTO co103a
TEOPETUYECKON U IIPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHMH IS COCTaBJICHUS
XUMHYECKUX POPMYIT;

- 3aciaymuBaHuEe COOOIICHUIA
U OIICHKA UX IIOJITOTOBKH;

- PesynbTaT  BBINOJHEHUS
BHEAYJTUTOPHBIX
CaMOCTOSITCIIBHBIX PaboT;

- Pesynprar  BBINOTHEHUS
MPaKTUYECKON paboThI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJaHMs;

- Iloxbop,
npeoOpa3oBaHue
nH(popManun

aHaIi3 M|
yueOHOU

OK.02

IIK 1.2

Pl: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YcTHBIN onpoc

- 3aciaymmBaHuEe COOOIICHMIA
M OIICHKA X MOATOTOBKH;

- 3ajaHusa Ha MCIOIb30BaHUSA
XUMHUECKOM CHUMBOJIMKH H
Ha3BaHWM COEAWHCHWUM  TIO
HOMEHKJIaType
MEKTYHApOIHOTO coro3a
TEOPETUUYECKON U MPUKIIATHON
XUMHU it TPUBHUATBHBIX
Ha3BaHUM JJIS COCTaBIICHHUS
XUMUYECKHX (HOpMYIT;

- Pesynprar  BBINIOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENILHBIX PaboT

- PesynapTar  BBINIOJTHEHHS
MPAKTUYECKON pabOTHI;
-ITpakTHKO-OpHUEHTUPOBAHHbBIE
3aJaHus;

- Iloxbop, aHaAIM3 |




nmpeoOpa3oBaHue yaeOHOU
nHpopmauu

OK.04

IIK 1.2

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBII onpoc

- 3acinymuBaHue COOOIICHUM
U OIICHKA UX IIOJITOTOBKH;

- 3a7aHusa Ha MCIIOIL30BaHUSA
XUMHUYECKOM CHMBOJIMKH H
Ha3BaHUM COECOUHEHUU IIO
HOMEHKJIaType
MEXyHApOIHOTO cor3a
TEOPETUYECKON U MPUKIIATHON
XAMUHU u TPUBHAIILHBIX
Ha3BaHM IS COCTaBJICHUS
XUMUYECKUX HOPMYIT;

- Pesynprar  BBINOJTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynpTaT  BBINONTHEHUS
MPAaKTUYECKON pabOThI;

- PesynpTaT  BBINONTHEHUS
nabopaTopHOM paboTHI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJ]aHu;

- ITon6op, a”HaJIn3 u
npeoOpa3oBaHue yaeOHOU
uHpopmauu

OK.07

IIK 1.2

P7: Tema 7.1

-IIpakTHKO-OpUCHTHPOBAHHbBIC
3aJIaHuUS;

- Iloxbop, aHAIN3 |
npeoOpa3oBaHue yueOHOU
nH(popMaluy,

5 HEPEYEHbB UCIIOJIB3YEMbBIX METOJOB OBYUEHMU A

5.1 TIlaccuBHbIE: ONpOC, PENPOAYKTHBHBIE YHOPAXHEHUS IO 3aKpeIUICHHI0O U OTpaboTKe

HN3YUCHHOT'O MaTcpualia

5.2 AKTHBHBIE W WHTEPAKTHBHBIC: DJBPUCTHUECKHE O€cenbl, TUCKYCCHHM, KpPYTJbIH CTOI,

MMpE3CHTal s, BUKTOPHHA, KBECT.




