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1 TACIIOPT PABOYEM NPOT'PAMMBI YYEBHOTI' O ITPEJIMETA
OVII 12. XUMMUS

1.1 ObaacTh npuMeHeHusi padoyeii MPorpaMmbl
Pabouas mporpamMma y4eOHOTO MpeaMeTa SIBISETCS YacThIO MPOrPaMMBbl CPEAHETO (TIOIHOTO)
obmero o6OpazoBanus 1o crenpanbHocTd  CIIO  08.02.12 CTpouTenbCTBO M IKCILTyaTamus
ABTOMOOWMIIBHBIX JJOPOT, a3POJPOMOB M TOPOJICKHUX IyTeH COOOIIECHUS
[Ipu peanuzanuu paboyeil mporpaMMbl MOTYT MUCIIOJIB30BaTHCS pa3IndHble 00pa3oBaTelbHbIC
TEXHOJIOTHH, B TOM YHCJIE UCTAHIIMOHHbIE 00pPa30BaTEIbHBIE TEXHOJIOTHH, JICKTPOHHOE 00ydeHHE.
PaGouas mporpamMmma y4yeOHOro mpeaMeTa MOXKET ObITh MCIOJB30BaHA B MPO(ECCHOHATBHOM
MOJITOTOBKE, MEPENOJArOTOBKE M IMOBBIIICHUM KBadudukanuu pabdounx mo mpodeccuu: JlOpOoKHBIHA
paboumii.

1.2 Mecto y4yeoHoro npeamera B crpykrype OIIOII-IIIICC3:

OO1eoOpa3zoBaTeNbHbIN MpeMeT «XUMHsD) H3ydaeTcs Ha 0a30BOM YpOBHE B 00IIE00pa30BaTENIHLHOM
IIUKJIC Y9eOHOTO TUIaHa OCHOBHOM MpO(eccHoHATbHOM 00pa30BaTeIbHON MPOTrPaMMBI YKPYITHEHHBIX TPYIIIT
crieranbHOCTew / ipodeccuii: 08.00.00

TpynoeMKOCTh TUCIMIUTHHBI «XUMHsD) Ha 0230BOM YpPOBHE COCTaBIIsAET 72 yaca, U3 KOTOphIX 64 yaca —
0a30BbIi MOIYJH (6 pa3iesioB) M 8 YacoB — MPUKIAMHON MOmynb (1 pasmern), BKIFOUYAIONUN MPaKTHKO-
OpPUEHTUPOBAHHOE COJIepPKaHNe KOHKPETHON MPOPECCHH UITU CIeIUaTbHOCTH.

[NpuknagHoit MOIYNb BKIIFOYAET OfuH pasznen. Pazgen 7 «Xumus B ObITY M TPOU3BOJICTBEHHON

NEeSATEIbHOCTH YesloBeKay peanusyercs mid cneumanbHocty 08.02.12 CTpouTenbCcTBO M AKCILTyaTalus
ABTOMOOMJIBHBIX JIOPOT, a3POJAPOMOB M TOPOJCKHUX MyTEH COOOIICHHS

1.3 [Inanupyemble pe3yJibTaThbl OCBOCHHS Y4eOHOIO Mmpeamera:
1.3.1 Lenb yuebHOTO NpenmeTa:

DOpMUPOBAHME y CTYIACHTOB MPEACTABICHUS O XWMHYECKOM COCTaBISIOLIEH €CTECTBEHHOHAYYHOMU
KapTHMHbl MHpa KaK OCHOBBI IPUHITUS PEUIEHUWH B JKU3HEHHBIX M IPOU3BOICTBEHHBIX CUTYaLMsX,
OTBETCTBEHHOTI'0 MIOBEAECHHS B IPUPOAHOM Cperie.

3agaumn npeMera:

1) cdopmupoBaTh MOHMMaHKUE 3aKOHOMEPHOCTEN MPOTEKAHUS XUMUYECKHUX IPOLIECCOB U SBICHUN
B OKDYXAaIOILIEH Cpene, LENOCTHOW HaydyHOM KapTHHBl MHPA, B3aUMOCBSI3M M B3aMMO3aBHCHUMOCTH
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHsI COCTaBIIATH (POPMYJIbI HEOPraHUUECKUX U OPraHWYECKUX BEILECTB, YPABHEHUS
XUMHMYECKHX PEAKIHHN, OOBSCHSATH UX CMBICII, THTEPIPETUPOBATh PE3YIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaThb  HaBBIKM TPOBEAEHHUS NPOCTEHIINX XUMHUYECKUX HKCIECPUMEHTAIbHBIX
WCCIIEIOBaHUN C COOJIOIEHMEM MpaBUil O€30MacHOro oOpallleHHsl ¢ BellecTBaMU M J1abOpaTOPHBIM
000opyIOBaHUEM;

4) pa3BUTh YMEHHS HCMOJIb30BaTh HHPOPMAIMIO XHMHUYECKOIO XapakTepa U3 pa3iIHyYHbIX
HCTOYHUKOB;

5) cdopmupoBaTh yMEHHS HPOTHO3UPOBATH TOCIEACTBUSI CBOEH JEATENPHOCTH U XUMHYECKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOACTBEHHBIX ITPOLIECCOB;

6) chopMHupoBaTh MOHMMAHUE 3HAYMMOCTH JTOCTIDKEHUNA XMMUYECKOW HAYKH W TEXHOJOTUH ISt
Pa3BUTHS COLMATBHOM U IPOM3BOJICTBEHHOI cep.



1.3.2 B pe3ynbTaTe OCBOCHHS Y4eOHOTO MpeaMeTa 00yJaroIIHACs JOIKEeH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEILIECTBA 10 "TPUBHAIBHOU" WIJIM MEXTyHAPOHON HOMEHKJIATYPE;

- ONpENENATh: BAJCHTHOCTh U CTENEHb OKHUCICHUS XMUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3U B COCJIMHEHMSIX, 3apsil HOHA, XapaKTep CPeibl B BOJHBIX pacTBOpPaX HEOPraHUYECKUX COCAMHEHUM,
OKHCJIUTENb W BOCCTAHOBUTEINb, NPHUHAMJIEKHOCTh BEIIECTB K pPa3IMYHBIM KJIacCaM OpPraHUYECKUX
COCIMHECHH;

- XapaKTepU30BaTh: JIEMEHTBI MAJIbIX MEPUOAOB MO UX IMOJOXKEHUIO B [lepuonnueckoi cucreme
JI.1A. MenneneeBa; oOIIMEe XUMHUYCCKHE CBOWMCTBA META/UIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKHMX W OpPraHWYECKHUX COCIWHEHHMH; CTPOEHHE W XHMHYECKHUE CBOMCTBA H3YYEHHBIX
OpraHNYeCKUX COCIUHECHUM;

- OOBSICHSATH: 3aBUCUMOCTb CBOWMCTB BEILECTB OT MX COCTaBa M CTPOCHHUS; MPUPOTY XUMUUYECKON
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMHMUYECKOM peakuuu u
MOJIOXKEHUS XMMHYECKOT0 PABHOBECHUS OT Pa3IMUHbIX (DaKTOPOB;

- BBINOJHATh XUMHUYECKUM SKCHEPUMEHT IO PACIO3HABAHUIO BAXKHEHIIMX HEOPraHUYECKHX WU
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSITEIBHBIN MOMCK XUMUYECKON MH(OPMAIIUU C UCTIOJIb30BAHUEM Pa3IMYHBIX
UCTOYHUKOB (HAay4HO-TIOMYJSPHBIX H3JaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHeTa);
WCIIOJIb30BaTh KOMIIBIOTEPHBIC TEXHOJOTHH ISl 00pa0OTKH U Tepefaud XUMHYSCKON nH(OpMAIUU U ee
MIPEJICTABJICHUS B PA3IUYHBIX (pOpMax; UCIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHHUS B MPAKTUYECKOU
NESTEILHOCTH U TIOBCETHEBHOW KU3HMU JUIS: - OOBSICHEHHUS XUMHYECKUX SIBJICHHUM, MPOUCXOASIINX B
npupoae, ObITY M Ha TMPOU3BOJACTBE; - OMNpEICNiEHUsS BO3MOKHOCTH MPOTEKAHUS XHUMHUYECKHX
MIPEBPAIICHUI B PA3IMYHBIX YCIOBHUSIX M OLIEHKH UX MOCJIEICTBHIA;

- KOJIOTMUECKH I'PaMOTHOTO MOBEICHUS B OKPYXKAIOILEH Cpee;

- OLICHKW BJIMSIHUSI XMMHYECKOTO 3arpsi3HEHUsI OKPYXKAIOIIEH Cpelbl HAa OpPraHM3M YeJIOBEeKa H
JIPYTHUE )KUBbIE OPTaHU3MBI;

- 0Oe3omacHOro oOOpamieHWsT C TOPIOYUMH W TOKCHYHBIMH BEIISCTBAMH, JIAOOPATOPHBIM
000pynOBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 33JJaHHOM KOHIICHTPAIIUU B OBITY U Ha TPOU3BOJICTBE;

- KPUTHYECKON OIEHKH JTOCTOBEPHOCTH XUMHUYECKOW HH(OpMAIMH, MOCTYIMAMEH U3 pa3HbIX
HMCTOYHHUKOB;

- TIOHMMAaTh  B3aUMOCBS3b  Y4eOHOM  AMCHUIUIMHBI ¢  OcoOeHHOCTAMHM  Tpodeccuu
poeCCHOHAIBHON e TETHHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 110 JAHHON Y4eOHOU TUCIUTLIINHE.

3HATh:

- BaXHEUIIWE XUMHUYECKHUE TOHATHUS: BEIIECTBO, XUMHUYECKHUW DJIEMEHT, aTOM, MOJIeKYyJa,
OTHOCUTEIIbHBIE aTOMHAasi U MOJIEKYJsIpHash MacChl, MOH, aJUIOTPONHS, M30TOMbI, XUMHUUYECKas CBS3b,
AIEKTPOOTPHUIATENHHOCTD, BAJIGHTHOCTh, CTENIEHb OKUCJICHHS, MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00beM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PACTBOPBI, DJIEKTPOIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTHYECKAS JAUCCOLMAIINS, OKUCIUTEIh W BOCCTAHOBHUTENb, OKHCJICHHE W BOCCTAHOBIICHHUE,
TEIIOBOM 3(PQeKT peakiuu, CKOPOCTh XHMHUYECKOW peakiuu, KaTaliu3, XUMHUYECKOe pPaBHOBECHE,
YTJIEPOJIHBIN CKeNeT, G YHKIIMOHATbHAS TPYIITa, H30MEPHSs, TOMOJIOTHS;

- OCHOBHBIE 3aKOHbl XUMUU: COXPAHEHUSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, NEPUOIUYECKUN
3aKOH,;

- OCHOBHBIE T€OPUM XMUMHH: XUMUYECKOH CBSI3U, AJIEKTPOJUTUUYECKON TUCCOIMAIMU, CTPOCHUS
OpraHNYE€CKUX COCTMHECHUM;

- BOKHEMWIIIME BEUIECTBA U MaTepHUaJIbl: OCHOBHBIE METAJIJIbI U CIUIABBI, CEpHAsi, COJIsSIHAsL, a30THas
Y YKCYCHasi KHCIIOTBI;, IIEJIOYH, aMMHaK, MUHEpaIbHbIC yI0OpEHUs, METaH, dTUJICH, alleTUJIeH, OCH30I,
ATaHOJ, KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KJIeTyaTka, 0eIKU, UICKYCCTBEHHBIE H CHHTETUYECKHE
BOJIOKHA, Kay4yKH, IJTACTMACCHI.



1.3.3 TInanupyemblie pe3yabTaTbl OCBOCHHUS y4eOHOTO IIpeMeTa:

Oco6oe 3HaueHnEe yueOHBIN TpeaAMET uMeeT npu hpopmupoanuu u pazButuu OK.

Oo0mue IlnannpyemMble pe3yJibTaTbl 00y4eHUs
KOMIIETeHIIMH O6ume’ JIucuMnauHapHbIe’
0K 01. B yacT TPY10BOI0 BOCIIMTAHMSA: - BJIAJETh CHUCTEMOU
Br16upath criocoOsr - TOTOBHOCTh K TPy, OCO3HAHUE | XUMUYECKHX 3HAHWH, KOTOpas
perieHus 3ana4y IIEHHOCTH MacTepCTBa, TPYAOTIIO0HUE; BKJIFOYAET: OCHOBOIIOJIAraroIe

npodeccnoHanbHOM
NesITeNIbHOCTH
MIPUMEHUTEIHHO

K pa3jIM4HbIM
KOHTEKCTaM

- TOTOBHOCTH K aKTHUBHOM JCATCIIBHOCTH

TEXHOJIOTHYSCKOU u COLIMAJIbHOM
HaIpaBJIEHHOCTH, CIIOCOOHOCTH
WHUILIMAPOBATb, TJIAaHUPOBATH u
CaMOCTOSTEIILHO BBINOJIHSATh TaKyIO
JIEATEIIbHOCTD;

- UHTEpEC K  PAa3NUYHBIM  cdepam
npodeccnoHaTbHOMI

JIEeATEIILHOCTH,

OBiaeHne YHHBEPCAJIbHBIMH Y4Ye€OHBIMU
MO3HABATEJILHBIMM I€ICTBUSIMU:

a) 0a3oBble JIOTMYECKHe NeiiCTBUS:

- CaMOCTOATEIbHO  (OpPMYIHPOBATH u
aKTyaJIM3UpOBaTh MpoOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

- YCTaHaBJIMBaTh CYIICCTBEHHBIN MPH3HAK WU
OCHOBaHHMSA JJIsI CpaBHEHUs, KiIacCU(UKAIUU U
0000111eHNS;

- ONpEeNeNnsTh LENH IeSITeIbHOCTH, 3aJaBaTh
MapaMeTpbl U KPUTEPUU UX JOCTIKEHHUS,

- BBISBJISTH 3aKOHOMEPHOCTH M MTPOTHBOPEUHSI
B pacCMaTPUBAEMBIX SBJICHUSIX;

- BHOCUTb  KOPPEKTUBbI B  JIESITEIBbHOCTb,
OLIEHMBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM,
OLIEHMBATh PUCKU MOCJIEACTBUI AESITENbHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHHE MpU
pelIeHNH )KU3HEHHBIX MTPO0JIeM

0) 0a30BbIE HCCIEN0BATEILCKHE NeHCTBHS:

- BJIaJIETH HaBbIKaMU y4eOHO-
HCCIIEIOBATENILCKON u MIPOEKTHOM
JCATCIIBHOCTU, HaBbIKaMH Ppa3spCIICHrA
po0Iem;

- BBIABJIATH IPUUUHHO-CJIE/ICTBEHHBIE CBA3H U
aKTyaJIM3UpOBaTh 33/a4y, BbIIBUIaTh TUIIOTE3Y
€€ pElECHWs, HaXOQWThb apryMEHThl Ui
JIOKa3aTebCTBAa CBOUX YTBEP K/ICHMIM, 3a1aBaTh
rapaMeTpsl 1 KPUTEPUU PELICHHUS;

- aHWIN3MPOBATh  IIOJNyYEHHBIE B  XOJE
pElIEHUs] 3aa4d  pPEe3yJIbTaThl, KPUTUYECKU
OLICHUBATh nX JIOCTOBEPHOCTB,
IIPOTHO3UPOBATh U3MEHEHUE B

HOBBIX YCJIOBUSX;

IIOHATHA (XI/IMI/I‘ICCKI/Iﬁ OJICMEHT,

aToM, DJIEKTpOHHas 000JI0YKa
aroma, S-, p-, d-dIEKTPOHHBIC
opouTtanm aTOMOB, HIOH,
MOJIEKYJIa, BaJICHTHOCTD,

AIIEKTPOOTPHULIATEIHHOCTB,
CTETICHb OKHCIICHUSI, XUMHUYECKast
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJIIpHBIL  00BEM, YIIIEPOIHBIN
CKeJeT, (YyHKIMOHATIbHAS TPYIINA,
pamMKai, W30Mepusi, H30MeEpHl,
TOMOJIOTUYECKHUI PsiJl, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KUCIOPOA- U
a30TCO/IEpXKAINEe  COCAWHEHUS,
OMOJIOTUYECKU AKTHBHBIC
BelecTBa  (YraeBOABI, IKUPBI,
OelKM), MOHOMEpP, TOJUMED,
CTPYKTypHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCIMHEHUS, KpUCTAITMYEeCKas
pelieTka, TUIBl  XUMHUYECKUX
peakuuit (OKHMCIUTENBHO-
BOCCTQHOBHTEIIbHbBIE, JK30- H
SHJIOTEPMHUYECKHE, peakuuu
MOHHOTO  oOMeHa),  pacTBop,
ANEKTPOJIUTHI,  HEIIEKTPOJIUTHI,
ANIEKTPOIUTHYECKAs]
JICCOLMAIINS,
BOCCTAHOBHTEIT,
XUMHYECKOM
XHMHYECKOE
TEOpUH U
XHUMHYECKOTO
OPTaHUYECKHX
byrneposa,
ANEKTPOIUTUYECKON
JIMCCOIMAIAN, TEPUOTUYECKUN
3akoH J[.M. MenzaeneeBa, 3aKoH
COXPAHEHUS Macchbl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3bIK  XHFIMUH,
(aKkTOJIOrMUeCKue  CBEJICHUS O

OKHCIIUTENb,
CKOpOCTb
peakuu,

paBHOBECHE),

3aKOHbI  (Teopus
CTpOEHHS
Bemects  A.M.
TEOpHst

VYka3bIBarOTCs JTUYHOCTHBIE W MeTanpeaMeTHble pe3ynbratel u3 ®I'OC COO (B mocneaneit pemaknuu ot 12.08.2022) B
OTIJIATOJIBHOM (hopMe, hopMupyeMbIe 00111e00pa30BaTeIFHON JUCITUTLTHHON
2 MucummuiMHapHble (MPEIMETHBIE) PE3YJIbTATH YKa3hIBAKOTCA B COOTBETCTBHMH C HX MOJHBIM nepeunem Bo ®I'OC COO (B
nocneaHent pegakuuu ot 12.08.2022)




- YMETbh NEPEHOCUTH 3HAHHS B TIO3HABATEIIBHYIO
u MIPAKTUYECKYIO o0mactu
KU3HENIESITEIbHOCTH,

- yMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MPEIMETHBIX 00JIACTEH;

- BBIIBUTATh ~ HOBBIC  WJICH,  Mpeijlararh
OPUTHHAITBHBIC ITOIXO0/IbI ¥ PECILICHHS;

- CIIOCOOHOCTD UX  WCHONB30BaHHUS B
TMO3HABATEIILHON 1 COIMATBHON MPAKTUKE

CBOMCTBaX, COCTaBE, MOJIy4YCHUU U
0e30macHOM UCIIOJIb30BaHUN
BO)KHEHMIIMX HEOPraHWYECKUX U
OpPraHUYECKUX BELIECTB B OBITY
U TNPAKTUYECKOU AEATEIBbHOCTU
YEJI0BEKA;

- YMETb BBIIBIATH XapaKTCPHbIC
IIPU3HAKH " B3aUMOCBSI3b
W3Y4YECHHBIX OHATHUM, IPUMEHSITh
COOTBETCTBYIOIIUE MTOHATHS IIPU
OIMCAHUU CTPOCHUS U CBOMCTB
HEOPraHUYECKUX U OPraHU4eCKUX
BEUIECTB M HX [PEBPAILCHUl,
BBISBJISITH B3aUMOCBSI3b
XUMHUYECKHUX 3HAHUH c
MNOHATUAMH M TIPE/ICTaBICHUSIMU
JPYrUX  €CTECTBEHHOHAYYHBIX
IIPEIMETOB;

- YMETb
HAaUMEHOBAHMUSI
COCIMHEHUN  MEXAYHAPOJHOIO
COr03a TEOPETUYECKOU U
MIPUKJIATHOM XUMUHA u
TPUBUAJILHBIC Ha3BaHUs
BOXHEUIIMX BELIECTB (ITUIIEH,
alleTWIeH, TJHMLEpUH, (eHo,
dbopmanbaerun, YKCYCHas
KHCJIOTA, TJMLWH, yrapHbld Tras,
YIJIEKHUCIBIN ras, aMMHaK,
ramieHas W3BECTb, HEralleHas
U3BECTb, IIUTBEBAsI CcoJa U
JPYTUX), COCTaBIATh (HOPMYIIBI
HEOPraHUYECKUX M OPraHN4YECKUX
BEILIECTB, YPAaBHEHUS] XUMUYECKUX
peakiuii, OOBACHATh MX CMBICT,

HCIIOJIBb30BaTh
XUMHNYCCKUX

MOATBEPK/IaTh XapaKTEepHBIE
XHMMHYECKHE CBOICTBA BEIICCTB
COOTBETCTBYIOIIIMMU
SKCIEPUMEHTAMH W 3aMUCAMH
ypaBHEHUU XHUMHYISCKHX
peaKuuii;

- YMETh YCTaHABIIMBATh
MIPUHA]IJICKHOCTD W3YYEHHBIX
HEOPTraHUYECKUX u
OpPraHUYECKUX BEIIICCTB K
ONPEIEIICHHBIM KJaccaM u
rpymnmnam COEZIMHEHUI,
XapaKTEpU30BaTh HX COCTaB M
BaKHEMIIIHE CBOIICTBA,;
ONPENENATh BUIBI
XUMHUYECKHX 9:3: 6195
(koBasIeHTHAs, HOHHA,
MeTaJuIndeckas,  BOJOPOJHAs),

THUIIbI KPUCTAJUIMYCCKUX PCHICTOK




BEILIECTB;
XUMHYECKHE
peaKIuu;

- ¢copMHUPOBATH MPEACTABICHHS:
0 XHMHYECKOH COCTaBJIAIOIICH
€CTECTBEHHOHAYYHOH KapTHHBI
MHpa, POJIM XMMHH B TTO3HAHUH
SIBJICHUH TIPUPO/IBI, B
(GOpPMHUPOBAHMKM MBINIJICHUS U
KYJIbTYphI JINYHOCTH, ee
(YHKITMOHATIBPHONW T'PaMOTHOCTH,
HEOOXOAMMON Al pelIeHHs
MPAKTUIECKUX 3a7a4 i
JKOJIOTHYECKH  OOOCHOBAHHOIO
OTHOIICHUSI K CBOEMY 3/I0pPOBBIO
Y IPUPOJHOU CpEE;

- YMETh MPOBOAWTH PACUETHI 1O

KJaccu(uIMpoBaTh

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii ¢  HUCIOJb30BAaHUEM
(bU3HIECKUX BEJIMYMH,
XapaKTep3YIOIMX ~ BEHIeCTBA C
KOJINYECTBEHHON CTOPOHBL:
Macchl, o0BeMa
(HOpMaJbHBIC YCIIOBHS) Ta30B,
KOJIMYECTBa BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBIE
XUMHYECKUE 3HaHUS L
MPUHATHUS perieHui B
KOHKPETHBIX YKU3HEHHBIX
CUTYaIHSIX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUCM.

OK 02.
Hcnons3oBate
COBpPEMEHHBIE
cpexacTsa TIOWCKa,
aHaIM3a u
WHTEPIpETAINN
uHpopManuu u
nH(pOpMaLIOHHbIE
TEXHOJIOTUU JUIs
BBIMIOJIHEHUST  3aj7ad
npodeccnoHaNbHOMI
JeSITeTbHOCTH.

B o0s1acTn HeHHOCTH HAYYHOTO O3HAHUSI:

- cpopMUpOBaHHOCTD MHPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HayKu U OOLIECTBEHHOM NPAaKTHUKH,
OCHOBaHHOTI'O Ha Jasore KyJasTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B
MOJINKYJIbTYPHOM MHPE;

- COBEPILICHCTBOBAHNE SI3BIKOBOM 31
YUTATENbCKOW  KYJABTYphl ~ KaK  CpeJlcTBa
B3aUMOJICHCTBUSI MEXKAY JIIOJAbMH U MO3HAHUS
MUDa;

- OCO3HAaHHWE LIEHHOCTH HAay4YHOU JEATEeIbHOCTH,
TOTOBHOCTh  OCYIIECTBJISITH NPOEKTHYIO U
HCCIIEN0BATENBCKYIO JEATENBHOCTD
VHJIMBUIYaJIbHO U B TPYIIIIE;

Onjyagenne yHMBepCAIbHBIMHM Y4eOHBIMH
MO3HABATEJILHBIMH [eiiCTBUAMU:

B) pabora ¢ undopmanueii:

- BJaJIeTh HABBIKAMHU TOJIy4eHUS HMH(POpMAaLU
U3  HCTOYHHUKOB pasHbBIX  THUIIOB,
CaMOCTOSITEJIBHO OCYLLECTBIIATh [TOUCK, aHAJIN3,
CHCTEMATU3aLIUI0 u VHTEPIPETALNIO

- yMeTb  IUIAHUPOBAaTh U
BBINOJTHSTH XUMUYECKHH
DKCIEPUMEHT (mpeBpareHus
OpraHMYeCKUX  BELIECTB  MpHU

HarpeBaHWH, TOy4eHHE STHUIICHA
W  H3y4YCHHE €ro  CBOIICTB,
Ka4eCTBCHHBIC  pEaKkIMh  Ha
aTBJICTUBI, KpaxMall, YKCYCHYIO
KUCIIOTY; J€HAaTypaiys OelKOB
Npd  HArpeBaHWH,  I[BETHBIC
peaknui  O€NKOB;  MPOBOAUTH
peaknuuu  HMOHHOTO  OOMEHa,
OTpeNneNsaTb  Cpelay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbdar-, kapOoHat-
U XJIOpUJI-aHUOHBI, HA KATHUOH
aMMOHHUSI; pemarb
AKCIIEPUMEHTANBHBIC 33Ja4d 10
TeMaM "Meramibr" u
"Hemetamibl") B COOTBETCTBUH C
MIpaBUJIAMH TEXHUKU
0€3011acHOCTH NPU_ OOpaILEeHUH ¢




nHbOopMaIun Pa3IMYHBIX
dhopm mpecTaBiIeHNUs,

- CO371aBaTh TEKCThI B Pa3MYHBIX (hopMarax ¢
y4eToM Ha3HaveHHsT MH(GOpPMAIMU W IETICBOU
ayIUTOpHH, BBIOMpAs ONTUMAIBHYIO (opMy
NIPE/ICTABIICHUSI ¥ BU3yaTH3aIlHH;

- OIICHHMBATh JIOCTOBEPHOCTb, JIETHTUMHOCTD
uH(OpPMAIIMK, €€ COOTBETCTBHE NPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HCIIOJNB30BaTh CPEICTBA MH(POPMAIIMOHHBIX U
KOMMYHHUKAIIHOHHBIX TEXHOJOTHH B pPEIICHUU
KOIrHUTHBHBIX, KOMMYHUKAaTUBHBIX u
OpPraHU3alMOHHBIX 3a/a4 C COOJII0IEHUEM

BHIOB u

TpeOoBaHMI SPrOHOMUKH, TEXHUKHU
0€30IacHOCTH, TUTHCHEI,
pecypcocOepekeHus, MPaBOBBIX u

ATUYECKUX HOPM, HOPM HH(POPMAIMOHHON
0e30I1acHOCTH;

- BJIaJCTb HABbIKaMU PACIIO3HABAHHWA W 3allIUTHI
uHpopMaK, UHHOPMAIMOHHON OE30MaCHOCTH
JIMYHOCTH

BEIIECTBaMH W JTAOOPATOPHBIM

00Opy/IOBaHUEM;  TMPEICTABIATH
pe3yabTaThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3arucu
YpaBHEHUH  COOTBETCTBYIOIINX
peakimii  u  (GOPMYIHPOBATH
BBIBOJILI HAa  OCHOBE  JTHX
pe3yJIbTaTOB,

- yMeTh AHAJIM3UPOBATH
XUMHYECKYIO uHpopMaImo,
MOJTy4aeMYIO u3 Pa3HBIX

HCTOYHHUKOB (CPEICTB MAacCOBOM
uHpopMaryu, cetb MHTepHeT u
Apyrue);

- BJIAJICTh OCHOBHBIMHU METOJIaMH
HAYYHOTO TIO3HAHUS BEIIECTB M
XUMHYCCKHX SIBIICHUN
(HabiosieHMe, U3MepeHue,
AKCIEPUMEHT, MOJICIIUPOBAHHUE);

- YMETh MPOBOJIUTH PACUETHI IO

XUMUYECKUM  QopMmyram U
YpaBHCHHSM XUMHYECKHX
peakuuii ¢  HMCIOJb30BAaHUEM
buznueckux BEJINYUH,
XapaKTepU3YIOINX BEIIeCTBAa C
KOJIMYECTBEHHOM CTOPOHBIL:
Macchl, oObema (HOpMaJIbHbBIC
yCIIOBUSI) Ta3oB, KOJUYECTBa
BEIIIECTBA,; HCIIOJIb30BATh

CHUCTCMHBIC XUMHWUYCCKHE 3HAHUA

JUIs  TPUHATHS — pelleHud B
KOHKPETHBIX KM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHHUEM

OK 04.

OS¢ dexTuBHO
B3aUMO/ICHICTBOBATh
u paboTtaTth
KOJIJICKTHBE
KOMaH/Ie.

B
n

- TOTOBHOCTb K CaMOpPa3BUTHUIO,
CaMOCTOATCIIBHOCTH U CaMOOITPEACIICHUTO,
- OBJIaZICHUC HaBBIKaMH y‘-I€6H0-

WCCIIEIOBATENbCKOM, TPOEKTHOM M COLMAILHOMN
JeATeNTbHOCTH;

Ogaanenne YHUBepPCAJIbLHbIMHU
KOMMYHUKATHBHBIMM 1€ CTBUSIMM:

0) coBMecTHas1 1eITeJIbHOCTD:

- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaHHOM U MHAMBUAYaJIbHON padoThI;

- TIPUHUMATb LIS COBMECTHOM JIESITEIbHOCTH,
OpraHU30BbIBATH M KOOPAWHHUPOBATH JIEUCTBUS
[0 €€ JOCTH)KEHMIO: COCTaBJIATH IUIaH
NEHCTBUM, paclpenessiTh poiad C  Y4ETOM
MHEHHH Y4YaCTHHUKOB OOCYKJaThb pe3yJbTaThl
COBMECTHOM pabOThI;

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

- OCYILECTBIISATh TO3UTUBHOE CTPATErHYECKOe

- yMeThb  IUIAHMpOBaTb U
BBIIIOJIHSTH XUMHYECKUN
OKCIEPUMEHT (mpeBpareHus
OpPraHMYECKHX  BELIECTB  IIpU

HarpeBaHWH, TIOTYYCHHUE JTHIICHA
M W3y4YeHHE €ero  CBOICTB,
Ka4eCTBEHHBIC  pEaKIMh  Ha
aNbICTUABI, KpaxMmall, YKCYCHYIO
KHUCJIOTY; JIeHaTypamus OeJIKOB
Npyd  HArpeBaHWW,  IIBETHHIC
peakmui  O€IKOB;  TIPOBOIHTH
peaknuu  HMOHHOTO  OOMEHa,
OTpECIATh  CPEeIy  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakuuu Ha cynbdar-, kapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aMMOHHUSI; pemarb
SKCIIEPUMEHTAIBHBIC 3aJ[audl 10
TeMam "Metamsr" u




MOBEJICHUE B PA3NUUHBIX  CUTYalMsX,
TIPOSIBIISIT TBOPUYECTBO M BOOOpaKEHHE, OBITh
MHULIUATUBHBIM

Osaagenne YHHUBePCAILHbIMHU
peryJsiTUBHbIMH JIeliCTBUAIMU:

I) IPUHATHE ce0s1 U APYTUX JIIOAei:

- IPUHUMAaTh MOTHUBBI U apryMEHTBl APYTHX
mrozieit pu aHam3e pe3yJIbTaToB
JeATENbHOCTH;

- MPU3HAaBaTh CBOE IPaBO M TIPaBO JPYTUX
JIrozel Ha OIIMOKMY;

- pa3BUBaTh CMOCOOHOCTH TOHMMAaTh MHP C
TIO3UITMH JPYTOTO YEIOBEKa;

"Hemeramibl'") B COOTBETCTBUU C
MIpaBUIAMH TEXHUKHU
0€30IacHOCTH TIpU OOpAICHUH C
BELIECTBAMH U JIAOOPATOPHBIM

000py/lOBaHUEM;  IPEACTABIIATH
pE3yIbTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucH
YPaBHEHUI  COOTBETCTBYIOIIMX
peakuuii  u  QOpMyIHpPOBaTH
BBIBOJBI Ha  OCHOBE  JTHX
pE3yJIbTaTOB

OK 07. B 00/1acTH 3K0/10rM4€CKOr0 BOCTIMTAHMS - chopMHpOBATH MPEICTABICHUS:
ConeiicTBOBaTh - c(hOpMHPOBAHHOCTh AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISIOLIECH
COXPaHEHUIO KYJIbTYpbl, TTOHUMAaHUE BJIMSHUS COIMAJIBHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKPY’KaroIIel cpeiibl, | S)KOHOMHYECKAX MPOLECCOB HA  COCTOSHUE | MHPaA, POJIM XUMHHU B IO3HAHUH
pecypcocOepexeHuro, | MPUPOIHOM M COUMAIBHON CPENbl, OCO3HAHUE | SBJICHUM IIpUPOABL, B
IIPUMEHATH 3HAHUMA rII00aJIBHOTO XapakTepa OKOJIOTHUYCCKUX (1)OpMI/Ip0BaHI/II/I MBIIIJICHUA U
00 U3MEHEHUHU HpO6HeM; KYJIBbTYPhbI JIMYHOCTH, c€C
KINMATa, MPUHLANGI | - [UIAHKPOBAHKUE U OCYIIECTBICHHUE JICHCTBUMA B | (QYHKIMOHAIBHON T'PaMOTHOCTH,
6EpEKIINBOTO OKPY’KaroIllel cpelie Ha OCHOBE 3HAHWS IiejIel | HEOOXOAMMOM Ui pelIeHus
IPOH3BOJICTBA, YCTOMYMBOTO pa3BUTHUS YeJI0OBEUYECTBA; | MPAKTUYECKUX 3a/1a4u
s pexTUBHO AKTHBHOE HENpHATHE JCUCTBHM, MPUHOCSIIMX | SKOJIOTUYECKH  OOOCHOBAHHOTO
NeificTBOBATH B | BPEI OKpYXKaroLIEH cpene; OTHOLIEHUS K CBOEMY 3/I0POBBIO
Ype3BBIYANHBIX - yMEHHE MPOTrHO3UPOBATH | U IPUPOJHOM CPELE;
CHTYaLHsIX. HeOIaronpusiTHbIE 9KOJIOTMYECKUE | - yMEeThb COOMIoAaTh MpaBuia
MOCTIE/ICTBUS HPEANPUHIMACMBIX | SKOJIOTHYECKU I1eTIeCO00Pa3HOro
JENCTBUM, MPEAOTBPAILATh UX; MOBEJICHUSI B OBITY M TPYJIOBOU
- pacumpeHue OIbITa JIESITENIbHOCTU | ACATEIBHOCTH B LEJIAX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXpaHEHHsI CBOETO 3/I0pOBbS U
- OBJIQJICHHE HaBBbIKAMU y4eOHO- | OKpY)KArOIIei MPUPOIHON CPEIIbl;
HCCIICA0BATCIIbCKOM, ITPOCKTHON U COIIMAJIbHOU YYUTBHIBATh OIIaCHOCTh
ACATCIIBHOCTH; BO3/CHCTBUS Ha JKHBBIE
OpraHU3MbI OIpEeIeTICHHBIX
BEILIECTB, ITOHMMAs CMBICHT
MoKa3aresst MpEEeITIbHON
JIOMYCTUMOW KOHIICHTPAIIUU
K 1.2
Ocy1ecTBiATH
BXOJTHOM U
IIPUEMOYHBIN
KOHTPOJIb Ka4eCTBa
JOPOKHO-
CTPOUTETBHBIX
MaTepuasioB
IIK 1.2 3HaTh CHOCOObI JOOBIUM U MepepadoTKH | - chOpMUPOBATH MPEICTABICHUS:
Ocy1iecTBIATH JIOPOKHO-CTPOUTENILHBIX MaTePUAIIOB; 0 CBOMCTBAx MaTepUaJoB
BXOJIHOMU u HCIIOJTb3YEeMBIX npu
MIPUEMOYHBIN CTPOUTENLCTBE ABTOMOOMIBHBIX
KOHTpOJIb ~ KadecTBa JIOpOT U a3pOAPOMOB
JOPOKHO-

CTPOUTCIIBHBIX




MaTepHaloB;

B pe3syinbrare ocBoeHMs IporpamMmbl y4eOHOro MpeiMeTa peaqu3yercs nporpaMMma BOCIUTAHUS,
HanpasjIeHHas Ha (JOPMUPOBAHUE CIIEAYIOIINX JIUYHOCTHBIX pe3yabTaTtoB (JIP):

JIP 2 IlposBasiouInii akTUBHYIO TPaXXIAHCKYIO MO3ULIMI0, JEMOHCTPUPYIOIIMH IPUBEPKEHHOCTD
IIPUHLMIIAM YE€CTHOCTH, MOPSAOYHOCTH, OTKPBITOCTH, 3KOHOMHUYECKM AKTUBHBIA M Y4YacCTBYIOIIMHA B
CTY/ICHYECKOM M TEpPUTOPHAIILHOM CAMOYIPABICHHH, B TOM YHCJIE Ha YCIOBHAX IT0OPOBOJIBYECTBA,
IIPOAYKTHUBHO B3aUMOJCHCTBYIOIINI M yUaCTBYIOLIHUH B J€SITEIbHOCTH OOIIECTBEHHBIX OPraHU3aIIi.

JIP 4 IlposiBnsironiuii 1 AEMOHCTPUPYIOIIMNA YBaXXE€HUE K JIIOASAM TPy, OCO3HAIOIIUN IIEHHOCTb
cooctBeHHoro Tpyaa. Crpemsimuiics K (QOPMHUPOBAHWUIO B CETEBOM cpele JIMYHOCTHO U
npoeccnoHaTbHOTO KOHCTPYKTUBHOTO «IIU(PPOBOTO CIEAAN.

JIP 16 IIpuobpereHue oOy4YAIOMIMMHUCS COIUANIBHO 3HAUYMMBIX 3HAHUM O MpaBHIIaX BEICHUS
9KOJIOTUYECKOT0 00pa3a KM3HU O HOPMAaX W TPAJAULMAX TPYIOBOH ACATEILHOCTH YeJIOBEKa O HOpMax U
TPaJULIUAX TIOBEECHUS YeI0BeKa B MHOTOHAIIMOHATILHOM, MHOTOKYJIBTYPHOM OOIIIECTBE.

JIP 23 HOJ'IyLIeHI/IC 06y‘~IaIOIJ_II/IMI/ICH BO3MOXHOCTH CaMOPACKPBITUA U CaMOpCaln3alusd JIJNIHOCTH.

JIP 30 OcymiecTBasOmMUNA MOUCK U HCIOJb30BaHHE WHGOPMANUU, HEOOXOAUMOU s
3¢ (HEeKTHBHOTO BHITIOTHEHHS PA3JIMYHBIX 33]1a4, TPO()ECCHOHATLHOTO M IMIHOCTHOTO Pa3BUTHSI.




2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM y4eOHOro npeaMera ¥ BUIAbI y4eOHOH padoThl

Buj yueOHoi padoThl

O0BEéM B yacax

O0bém 00pa3oBaTeIbHON MPOrpaMMbl y4eOHOH JUCHUILIMHBI (IIpeaMeTa) 72
(Bcero)
B T.4..
Ocnosnoe cooeprcanue 61
B T.4.
TeopeTuyeckoe o0yueHue -
IIPAKTUYECKUE 3aHATUS 22
J1a00paTOPHBIE 3aHIATHS 10
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue 29
B T.4.:
TeopeTudeckoe o0yueHue 25
IIPAKTUYECKUE 3aHATHS 4
nabopaTopHBIC 3aHATHS -
Camocmoamenvnas paboma odyuaroujuxcs 11

IIpomexyTouHas aTrecTanms - ougpepenyuposannsiii 3auem (2 ceMectp) — 2 yaca




2.2 TemaTH4yecKuii IJIaH U COJIePKAHUE Y4eOHOI0 MpeaMeTa

1

4

HaumenoBanmue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuasia, NpaKTU4YeCKHe 1 Ja00paTopHble 3aHATHS,
caMoCTOsITe/IbHAsI padoTa 00y4aroIMXcs

O0nLeMm
4acoB

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

Pa3znea 1. Teopernyeckue 0CHOBbI XMMHUU

8/1

Tema 1.1 CtpoeHue aToMOB.
Ilepuonuueckuii 3aKOH U
MEepUOINYECKast CUCTEMA
XUMHUYECKUX 31eMeHTOB [I. 1.
MenaeneeBa

1.1.1 OcHoBHBIE OHATHS U 3aKOHBI HEOPTraHWYECKON 1 00mIel xumuu. [leproanyeckas
cucrema xumuueckux eMeHToB [I.M. Menneneesa. Ctpoenue aroma

OK 01 OK 02
JIP 16,23,30

Conep:xanue yueOHOro MaTepuaJia

CoBpemeHHas: MoJieNb CTpOoeHUs] aroMa. CHUMBOJIMUECKUHN SI3bIK XUMHUU. XHMHYECKUM SJIEMEHT.
OnextpoHHas KoH(purypamus aroma. Kiaccupukanus XUMHYECKHX >JIEMEHTOB (s-, p-, d-
3JeMeHThI). BaneHTHbIe 371eKTpoHbl. BajneHTHOCTh. DeKTpoHHAas MpUpOoJa XUMHUECKON CBSI3ML.
DNEKTPOOTPULIATEIBHOCTh. BUIbI XMMUYECKON CBs3M (KOBAJICHTHAs,, MOHHAS, METAJUIMYECKasl,
BOJIOPOJIHAS ) M CIIOCOOBI €€ 00pa30BaHMsL.

[leprommueckas cucrema xumuueckux s1eMmeHToB J[M. MenaeneeBa. PU3HUYECKHIA CMBICIT
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHsI CBOMCTB XMMHYECKHUX
3JIEMEHTOB, O0pa3yeMbIX MMM HPOCTBIX M CIOXKHBIX BEIIECTB B COOTBETCTBUU C MOJOKEHHEM
XUMHMUECKOro ieMeHTa B Ilepuoanueckoi cucreme. MHUpOBO33pEHYECKOE M HAYyYHOE 3HAYECHHE
ITepnomuueckoro 3axona J[.M. MenneneeBa. IIpornossr .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHYECKHX DJIEMEHTOB

CamocrosiTeibHasi padota o0y4yarommxcs Nel

Koncnekr, mnoaroroBka cooOmeHuid Ha Tembl 1o BbeIOOpYy: HaHoTexHomorus Kak
IIPUOPUTETHOE HAIPABIIEHUE PA3BUTHUs HAayKu M Npou3BojcTBa B Poccuiickon denepanuu;
PanmnoaktuBHOCTE. MCnoOnb30BaHME pPAAMOAKTHBHBIX H30TONOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE H3JIydeHHE M €r0 MHCIOJIB30BAHUE B TEXHUKE W MeauluHe. Penienue
TEOPETHYECKUX W HKCIIEPUMEHTAJIBHBIX 3a/1ad IO BOIPOCAM: OCHOBHBIE MOHSTHS XHWMHH,
OCHOBHBIE 3aKOHbl XUMHHU. PacueTHble 3agauM Ha HAXOXJIEHUE OTHOCUTEJIBHOU
MOJIEKYJIIPHOM MacChl, ONPEACIEHUE MACCOBOM JOIM XUMHUYECKHX DJIEMEHTOB B CIOXKHOM
BEIIECTBE.




1 2 3 4
1.1. 2 Ilpaktuyeckoe 3ansitue Nel Pemienue pacueTHbix 3aaad mo Teme: "OCHOBHBIE OK 01 OK 02
KOJIMYCCTBEHHBIC 3aKOHBI M PACUYETHI 110 YPABHCHHUSAM XUMUYCCKUX PeaKni” ) K12
JIP 2,4,16,23,30
1.1.3 IIpakTtnueckoe 3aHaTHe Ne2 PerieHue OSKCIEPUMEHTANbHBIX 3aJad [0 TEME: OK 01 OK 02
Ilepuoanueckas cucrema xumuueckux siementoB .M. MenzaeneeBa. CTpoeHue aTroma 2 I[1K1.2
JIP 2,4,16,23,30
1.1.4 IIpakTuyeckoe 3anaTue Ne3d PerieHue >KCNEpUMEHTAIBHBIX 33/lad MO TeMe: THIbl OK 01 OK 02
XUMUYECKHUX CBsI3ed. THUIBI KPUCTAIITMYECKUX PEIIETOK 2 JIP 2,4,16,23.30
Paznen 2. Xumunueckue peakuuu 102
Tema 2.1 Tuner xumuueckux | 2.1.1 Knaccudukaiuys v TUIIBI XUMHYECKUX PEAKIIMA HEOPTAaHMYECKUX COSAUHEHUIN OK 01 OK 02
peakuuii [1K1.2
JIP 4,16,23,30
Coaep:xanue yueOHOTro MaTepuaJia
Knaccudukanuss 1 THUNBI XMMHYECKHUX PEAKIMH C y4acTHEM HEOPraHWYECKHUX BEIICCTB.
CocraBiieHHE YpaBHEHUM pEaKIMil COCIUHECHHMS, Pa3JIOKEHUs, 3aMeIlleHHs, oOOMeHa, B T.4.
peakilMii rOpeHHsl, OKHCICHHUI-BOCCTAHOBIICHHUS. 2
VpaBHEeHHsI ~ OKHCIIEHUsS-BOcCcTaHOBIeHUsA.  CreneHb  okucieHus.  Okuciutens U
BocCcTaHOBUTENb. (COCTaBIIEHHME W  YpPaBHUBAHHE OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuii METOI0M 3JIEKTPOHHOTO OanaHca. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKINH B
IPUPOJIE, MPOU3BOICTBEHHBIX MPOLIECCAX U )KU3ZHEAEATEIbHOCTH OPraHU3MOB.
CamocrosiTeibHas paGora odyuarommxcs Ne2 1
Ananus u npeobpazoBaHue yueOHOM HH(pOpMAIHH.
2.1.2 IIpaxtuyeckoe 3ansitue Ned4 PemieHue sSKCIepuMEHTANBHBIX 3ajad IO TEME: OK 01 OK 02
"OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIH" 2 IIK1.2
JIP 4,16,23,30
Tema 2.2 DiiekTpoIUTHYECKAS 2.2.1 PacTtBOopeHue Kak PU3NKO-XUMHUYECKUN TIPOIIECC. OK 01 OK 04
JUCCOIUAIUS M MOHHBIH 00MeH I1IK1.2
JIP 4,16,23,30
Coaep:xxanue yueOHOro MaTepuaJia
Teopus >neKTponuTHUECKO Aruccounannu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUThL. Peakuuu 2

noHHoro oomena. CocraBieHue peaKLII/Iﬁ MOHHOr0 OOMeHa IIYTCM COCTABJICHUS MX IOJHBIX U




2

COKpAILEHHBIX MOHHBIX ypaBHEHUI. KHUCIIOTHO-OCHOBHBIE peakluu. 3aJaHusl Ha COCTaBIECHUE
WOHHBIX PEaKLUH.

[IpakTHyeckoe NCIOIB30BAHKUE PEAKIIMi MOHHOTO OOMEHA M THPOJIN3a B TEXHOJOTHUECKUX
IIpoLeccax JKEIE3HOIOPOKHOIO TpaHcnopTa. [IoHATHSA: ranbBaHOCTET NS, FaIbBaHOIIJIACTHKA,
UX IPAKTUYECKOE 3HAYEHUE B XKEJIE3HOJLOPOKHOM XO35UCTBE.

CamocrosiTejibHasi padoTa o0yuyaromuxcsi Ne3

AHanmu3 u npeoOpa3oBanue yueOHoU mHPOpmanmu. [loaroToBka cooOmEeHUI Ha TeMy IO
BeIOOpY: [IpakTHueckoe NPUMEHEHHWE 3JCKTpoJiu3a: paHuHUpOBaHKE, TabBAHOIUIACTHKA,
TaJIbBAHOCTCTUA.

2.2.2 JlabopatopHoe 3ansiTue (padora) Nel "lcciemoBaHue CBONCTB 3JICKTPOJIUTOB.
Omnpenenenne pH cpenbl pactBopoB. Teopus 31EKTPOIUTUUECKON JUCCOIHAITIHN"

OK 01 OK 04
I1K1.2
JIP 4,16,23,30

2.2.3 JIaGopaTopHoe 3ansTHe (padora) Ne2 "Peakuuu nonnoro oomena. ['maponus coneit”

OK 01 OK 04
[1K1.2
JIP 4,16,23,30

Pasnen 3. CTpoeHnue u CBOMCTBA HEO

TFraHU4YC€CKHUX BCIIECCTB

7/2

Tema 3.1
HOMEHKJIaTypa

Kiaccudukanms,
u CTPOCHHE

HCOPTraHNYCCKUX BCIICCTB

3.1.1 OcHOBHBIE KJIACCHI CIOKHBIX HCOPraHNMYCCKUX COG,Z[PIH@HPIIZ.

OK 01 OK 02
I1K1.2
JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

[Tpenmer Heopranuueckoil xumuu. Knaccudukaius Heoprannueckux BemiecT. [IpocTeie u
clnoxHble BemecTBa. (OCHOBHBIE KIIACCHI CIIOKHBIX BEIHIECTB (OKCHUIBI, THUAPOKCHUIB,
KHUCTIOTHI, COJIM). B3auMOCBSi3b HEOPraHWMYECKUX BEIIECTB. ATpEraTHble COCTOSIHHS
BemecTBa. Kpucramnumdeckre U amop(HbIe BelecTBA. THIbl KPUCTALUTUYECKUX PEIIETOK
(aTromMHasi, MONEKyNIsSpHasi, WOHHAs, MeTaJUIMuecKas). 3aBUCHUMOCTh (PU3NYECKUX CBOICTB
BElIeCTBA OT THUIA KPHUCTAJUIMYECKOW pPEIIeTKH. 3aBHUCHUMOCTh XUMHUYECKOW aKTHBHOCTH
BEIIECTB OT BUJA XUMHUYECKOW CBSI3M M THUMA KPUCTALTMYECKOW pemeTku. [IpuduHbI
MHOT000pa3usi BEIIECTB

CamocrosiTeibHas padora odyuarommxcs Ned
AHaiu3 u npeobpazoBaHue yueOHOM HH(pOpMAIHH.

3.1.2 Ilpakrtuyeckoe 3aHaTHe Ne5S  Pemenne  mpakTUKO—OPUEHTHUPOBAHHBIX
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe: UncThle BelecTBa U cMecH. J{ucnepcHble CUCTEMBI.

OK 01 OK 02
I1K1.2
JIP 4,16,23,30




1 2 3 4
Tema 3.2  ®usuxo-xumuueckue | 3.2.1  Ilpaktuyeckoe 3anaTme Ne6  PemieHne — NpakTUKO—OPUEHTHPOBAHHBIX OK 01 OK 02
CBOMCTBA HEOPTAaHMYECKUX BEUIECTB | AKCIEPUMEHTAIBHBIX 3a7a4 1o TemaM: "Meraiuel"; "Hemeransr" 2 I[1K1.2
JIP 4,16,23,30
CamocrosiTesibHasi padora o0ydarommxcst NeS
PemieHne INpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUKA Ha CBOWCTBA, COCTaB, IIOJy4CHHE U
0e30MmacHoe UCMOJIb30BaHNE HEMETAIOB B OBITY M MPAKTUYECKOU JIEATEIHHOCTH YeJIOBeKa.
[TonroroBka cooOmeHnii Ha TemMy 1o BbIOOpYy: IIpuMeHeHHe HEMeTalioB B
JKEIE3HOAOPOKHOM X03s1cTBe. [IpaBuia nepeBo3ky HEMETAIUIOB IO JKEJIE3HOU JOpOTe.
[TonroroBka K UTOroBOM KOHTPOJILHOM paboTe MO KjlaccaM HEOPraHMYECKUX COEIUHEHMIA: 1
XVUMUYECKHE CBOMCTBA OCHOBHBIX KIIACCOB HEOPraHMYECKUX BeUIecTB  (OKCHJIOB,
TUPOKCUOB, KHUCIOT, COJIeH U Jip.). 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB IPOCTHIX
BEIIECTB, BOJOPOAHBIX COCIWHEHUH, BBICIIMX OKCHIOB U TUAPOKCUIOB. Maentuduxarms
HEOPraHMYECKUX BEMIECTB C HCIOJB30BaHUEM WX (DU3UKO-XUMHUECKUX CBOWCTB,
XapaKTEePHBIX KAUECTBEHHBIX PEAKIUI
Tema 33 Unentudukanus | 3.3.1 ['eneTnueckast CBA3b HEOPraHUIECKUX COSTMHEHUN OK 01 OK 02
HEOPraHUYECKHUX COCIUHEHHUN HroroBasi koHTpoJibHasi padora Nel I1K1.2
JIP 4,16,23,30
Hmoz 1 cemecmpa: MakcumanbHas yuyeOHast Harpy3ka (Bcero) 30
OO6s3arenbHast ayquTopHas yueOHast Harpys3ka (BCero) 25
IpaKTUYCCKUE 3aHATUA 12
naboparopHble 3aHATHS (PabOTHI) 4
caMmocCTosiTeNbHas paboTa 5
KOHTpOJIbHAsI paboTa Ji
Pa3nes 4. CtpoeHue u cCBOIiCTBa OPraHNYecKUX coeIMHeHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 Ilonarue 06 opraHnyecKkux BellecTBaX, UX MPUMEHEHHUE Ha kene3Ho aopore. Teopus OK 01 OK 02
CTpPOCHUE u Homenkiarypa | A.M. Byrneposa. Kinaccudukarus opraHu4ecKux BEIIeCTB [1K1.2
OPraHUYeCKHUX BEIIECTB JIP 4,16,23,30
Conep:xxanue yueOHOro MaTepuaJia 2

IlosiBneHne M pa3BUTHME OPraHMYECKOM XMMHUM Kak Hayku. [Ipeamer opraHM4eckod XHMHH.
MecTo ¥ 3HayeHHWE OpPraHMYECKOM XHMHHU B CHCTEME €CTECTBEHHBIX HayK. XUMHYECKOE
CTPOEHUE KaK TIOPAJOK COEAMHEHHS aTOMOB MOJIEKYJE COIVIACHO KX BAJEHTHOCTH.
[IpumeHeHne OpraHMYecKHMX BEIIECTB Ha JKele3HodW jgopore. I[lonmoxxkeHus Teopuu

XUMHUYECKOTO CTPOEHUs opraHudeckux coeauHeHuil A.M. BytnepoBa. YriepoaHbslii CKeleT
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OpPraHMYECKON MOJIEKYJIbl 3aBUCUMOCTh CBOMCTB BEILECTB OT XMMHUYECKOTO CTPOSHHS MOJIEKYJL.
Mzomepuss m wm3omepbl. [lonsatne o QynkumonanpHOM Tpymnme. Pamukan.  [IpuHmmb
KJIacCU(PHUKAMU OPraHUYECKUX COCTUHEHUH. MEeXIyHapoaHas HOMEHKJIATypa W TPUHIIUTIBI
HOMEHKJIATypbl OPraHUYECKUX COCIMHEHUH.

CamocrosiTeibHas padora o0yuarommxcs Ne6

[Ton6Gop, ananu3 u mpeoOpasoBanue ydeOHoOW mH(opMmanuu. [loaroToBka cooOmieHU Ha
TeMsl 10 BBIGOpY: Kmsub u gestensHocTh A. Kekyme. JKusup u jestensHocts M.
bepuennyca. )Kuznp u gesrensHocts . Bemepa.

Tema 4.2 CpoiicTBa OpraHMYECKHUX
COETUHEHUN

4.2.1 AnkaHbl: COCTaB, CTPOCHUE, TOMOJIOTHYECKUH PsIJIL. OK 01 OK 02
I1K1.2

JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia

[IpenenbHble yraeBOAOPOAbI (aJIKaHbl U HUKIOATKaHbI). (OCOOCHHOCTH KJIAaCCHU(PUKAIMKU U

HOMEHKJIATyphl, H30MepHus, (u3nueckue CBOWCTBA, XMMUYECKHE CBOMICTBA, CIOCOOBI

nojsyueHusi. [opeHne MeraHa Kak OJMH M3 OCHOBHBIX HMCTOYHMKOB TEIUIa B

IPOMBIIIJICHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX YIJIEBOAOPOI0OB, HAXOXKJICHUE B IIPUPOJIE

Y IPUMEHEHHUE AJIKAaHOB.

4.2.2 TIpakTuyeckoe 3aHsiTHe N7 PerieHue SKCHEpUMEHTANbHBIX 3a/7ad IO TeMe:

"CpaBHUTENbHAS XapaKTEpUCTHUKA METaHa U TaHa"

Conep:xanue yueOHOro MaTepuaJia

Kunkue yrineBonopoabl (OEH3UMHBI, KEPOCHHBI, COJSPOBBIE Macia, Ma3yT) - B KauyecTBE OK 01 OK 02

TOPIOYETO B JIBUraTeNIsIX BHYTPEHHETO CrOPAHMs MOJBUKHOIO COCTaBa KEJIE3HOAOPOKHOTO I1K1.2

TpaHcropTa. TBepnable YrieBoaopoAsl (mapaduHbl) — KOMIIOHEHTHI JKUJIKHUX CMas3ok, JIP 4,16,23,30

UCIOJB3YEMBIX JUI1 CMa3KdM TPYIIMXCS Y3JI0B TEIUIOBO3HBIX JIBUraTelled, OCEBBIX

MOJUINITHUKOB BarOHOB 3JIEKTPOBO30B, TEIJIOBO30B. | 'alOreHnpon3BOAHbBIE YITIEBOAOPOIBI -

B KQUeCTBE XJIaJlareHTa B pepprkepaToOpHbIX BaroHax.

4.2.3 Anxensl, ankaauenbl. CocTaB ¥ 0COOEHHOCTH CTPOEHUS OK 01 OK 02

I1K1.2

JIP 4,16,23,30

Conep:kaHue y4eGHOr0 MaTepuasa

HenpenenbHble (aJikeHbI, alKWHbI W ankaaueHbl). OcoOeHHOCTH KiaccuUKauu U
HOMEHKJIATYpBI, H30MepHs, (HU3MUECKUE CBOWCTBA, XMMHUYECKHE CBOMCTBA, CIIOCOOBI
nojydyeHus. ['opeHHe aleTWieHa KaK HMCTOYHHMK BBICOKOTEMIIEPATYPHOTO IJIAMEHHU IS
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CBapKM U pe3ku MeTayioB. [lpakTuueckoe IPUMEHEHHME aJKEHOB M aJKaJUEHOB B

JKEJIE3HOAOPOKHOM XO35MCTBE

CamocrosiTeibHas padora o0yuyarommxcs Ne7

ITon6op, ananu3 u npeodbpazoBaHue yueOHOW HHPOPMALIUH.

4.2.4 Ilpaktudeckoe 3ansitue Ne8 PemeHue »HKCIIEpUMEHTAIBHBIX 334ad 10 TEME:

"[TonydyeHue 3TUICHA U U3YYEHUE €r0 CBONUCTB"

Conep:xanue yueOHOTro MaTepuaJia OK 01 OK 02

[IpruMeHeHusT TOJMMEPOB Ha NPEANPUATHSAX IKEJIE3HOJOPOKHOIO TpaHcHopTa it [1K1.2

JJIEKTPOU3OJALIMM, PYKaBOB TOPMO3HOM CHUCTEMBI I0€3/10B, IIPUBOAHBIX PEMHEM, JIP 4,16,23,30

00HUTOBBIX  COCYJOB  aKKyMyJIITOPOB, JeTajell M  3allUTHBIX IOKPBITMH  Ha

YKEJIE3HOJJOPOKHOM TPAHCIIOPTE

4.2.5 TIpakTuyeckoe 3aHsiTHe N9 PerieHue SKCHEpUMEHTANbHBIX 3aJad IO TEMeE:

"AueTuniieH u ero romosjoru" (AJIKUHBI)

Coaep:xxanue yueOHOIro MaTepuaJia OK 01 OK 02

[TpumeHeHre nonuMepsl Ha OCHOBE MTPOU3BOIHBIX AIKMHOB B KAYECTBE M30JISLIUU 3aLIUTHBIX I1K1.2

000J104eK KaOeNbHBIX U3AEIUN U MPOBOJOB, BHYTPEHHEH OTAEIKH MACCAKUPCKUX BarOHOB U JIP 4,16,23,30

BaroHOB 3JIEKTpornoe3aoB. IIpuMeHeHHe alleTUIeHa U €ro TOMOJIOTOB Ha MPEANpUATUAX

JKEJIE3HOJOPOKHOIO TPAHCIIOPTA.

4.2.6 Apensl. CocTaB, CTpOCHHE, TOTyUYEHHUE OK 01 OK 02

I1K1.2

JIP 4,16,23,30

Conep:xxanue yueOHOro MaTepuaJia

OcobeHHOCTH KJIacCU(pUKAlMM M HOMEHKJIATYpbl, H30MepHs, (U3NYeCKUe CBOICTBA,

XUMHYECKHE CBOMCTBA, CHOCOObI moiyuyeHus. [IprMeHeHHe apeHOB M HUX TOMOJIOTOB Ha

OPENIPUATHIX ~ JKEJIE3HOJOPOKHOTO  TpaHcmopra.  TOKCHYHOCTB  apOMaTH4ECKHX

YIJIEBOAOPOAOB. A TOXMMHKATHI.

4.2.7 TlpakTnyeckoe 3aHsaTHe Nel) Pemienue sSKcrepUMEHTANbHBIX 337ad 1O TeMe:

"CpaBHUTENbHAS XapaKTEPUCTHKA CIIUPTOB"

Conep:xanue yueOHOro MaTepuaJia OK 01 OK 02

OnHoaTOMHBIE CHUPTBI — KAaK OCHOBA JIAKOKPACOYHBIX MAaTEpPHANIOB HAXOIAIIUX CBOE [1IK1.2

IPUMEHEHHE B JKEJIE3HOJOPOKHOM XO3SHCTBE (Kpacka sl MOKPBITHUS MACCAKUPCKUX U JIP 4,16,23,30

IPY30BBIX BaroHOB; IJIACTU(UKATOPBL, NpPUMEHSEMblE B CBETO-, TEPMO-, MOpPO30-,
BJIArOCTOMKHMX JETaJsIX MOABM)KHOIO cOocTaBa M T.1.). IIpuMeHeHue STHUIEHITIMKOJ U
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[JIMIEpUHa B KadecTBe AaHTU(PHU30B B paauaTOpax CHCTEM OXJIXKICHHS JBUTATElen
BHYTPEHHEI0 CropaHus; TUAPABIMYECKMX, TOPMO3HBIX M 3aKaJOYHBIX JKUJKOCTEH B
HNOJBMKHOM ~ COCTAaBE  JKEJIE3HONOPOKHOrOo  TpaHcmopra. IlpakThueckoe  3HayeHHE
apOMAaTUYECKUX CIIUPTOB M HMX MPOMU3BOJHBIX B XKEJIE3HOJIOPOKHOM XO3AHCTBE. Y CIOBUSA
NIEPEBO3KM CIMPTOB 10 XKeJle3HOH aopore. [IpakTnyeckoe 3HaU€HNE MHOTOATOMHBIX CIIUPTOB
B JKEJIE3HOJIOPOKHOM Xo03siicTBe. IlepeBo3ka apoMaTnyeckux CIMPTOB 110 JKEJNE3HOH J0pore,
MapKUpPOBKA rPY30B.

4.2.8 Anpaerunsl. Kapoonossie kucinotel. CocTaB, CTpoeHHe, KilacCuDUKaIms

OK 01 OK 02
[1K1.2
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJia

OcoOenHocTH KjIacCU(PUKAIMM W HOMEHKIATYphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHNYCCKUEC CBOﬁCTBa, CIIOCOOBI MMOJIYy4YCHMU. Mpbu1a Kak cOJIM BBICIIAX Kap6OHOBI)IX KHCJIOT,
ux Morolee nerctaue. CioxHble YQUpbl KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT.

CamocrosiTeibHas padora o0yuyarommxcs Ne§

[TonGop, ananu3z u mpeobpazoBanue ydeOHOUM uHPopManuu. [logroroBka cooOiieHuil Ha
TeMy 10 BBIOOpPY: MypaBbuHas KUCIOTa B MPHUpPOJE, HAyKe W MPOU3BOACTBE. Mcropus
ykcyca. IlpakTudeckoe 3Hau€HUE albJETHIOB M HMX IMPOU3BOIHBIX B KEIE3HOAOPOKHOM
xo3siictBe. IlepeBo3ka albAETHIOB IO JKEJIE3HOW JOpOre, MapKHUpPOBKa TPY30B.
[TpakTdeckoe 3Ha4YeHHE KAPOOHOBBIX KUCIOT M HMX MPOHM3BOAHBIX B KEIE3HOIOPOKHOM
xo3siicTBe. [lepeBo3ka KapOOHOBBIX KHCIIOT IO KEJIE3HOM J0pore, MapKHUPOBKa T'PY30B.
[TpakTHyeckoe 3HaYeHHEe KUPOB U X MPOU3BOIHBIX B JKEIE3HOIOPOKHOM XO3HCTBE.

4.2.9 JlabopaTopHoe 3ausitue (padora) Ne3 "CpoiicTBa ajibJIerU0B U KApOOHOBBIX KUCIOT"
Conep:xanue yueOHOro MaTepuaJia

MypaBbUHBI ~ anbAeruj  Kak  KOMIIOHEHT  OakeIUTOBOrO  Jlaka,  SBISIOLIUMCS
AHTUKOPPO3HOHHBIM TOKPBITUEM I BaroHOB. TEKCTONUT KaK OCHOBA JJSi U3TOTOBJICHHUS
3yOuaThIX KOJIeC, BKJAJIbIIICH TMOJIIMIIHUKOB, a TaKXe Kak dJIEKTPOU3OJSITOP.
AcOOTEKCTOIUT KaK KOMITIOHEHT ISl U3TOTOBJICHUS TPYUINXCS JIeTalel TUCKOB CUEIUICHUS U
TOPMO3HBIX KOJIOZIOK Ha KEJIE3HOIOPOKHOM TpaHcmopre. [IpuMeHeHWe ameTtoHa B
JKEJIE3HOJJOPOKHOM X03sticTBe [IpuMeHeHre maBeaeBoi KUCIOTHI JUII OYHCTKH METAJIOB OT
P’KaBUWMHBI U HAKWIIM, B TOM YHUCJIC U B KOTJIaX JIOKOMOTHBOB. HepeBosKa H MapKHUpOBKa
QJbJICTHIOB ¥ KapOOHOBBIX KHCIIOT IO JKEJIe3HOM JJopore

OK 01 OK 02
OK 04
[IK1.2

JIP 4,16,23,30

4.2.10 TIpaxkruueckoe 3ansTue Nell Pemenue SKCHIEpUMEHTAIBHBIX 3aJad IO TEMeE:

OK 01 OK 02
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"Crnoxuble 3¢upsl. Kupsl. [Toustue o CMC"

Conep:kanue y4eOHOT0 MaTepuaJia

Byrunamerat kak KOMIOHEHT NEHTAa(TaleBbIX SMaiel, HCHOJIb3YEeMBIX JUISI OKpPAaCKU
MACCAKUPCKUX BaroHOB M JIOKOMOTHBOB; 3JIEKTPOU3OJISLIMOHHBIX JTAKOB, IPUMEHSIEMbIX MIPH
PEMOHTE TATOBBIX JABUraTeneil. Xupbl Kak IpOAYKT MUTAaHUS U XMMHUYECKOE ChIpbe. 3aMeHa
JKUPOB B TEXHHUKE HEMHILEBBIM ChIpbeM. MbLI4 BBICHINX KUPHBIX KHCIOT KaK 3aryCTHUTENHU B
IUIACTHYECKUX CMa3Kax, TMPUMEHSEMBIX B Ppa3IUYHBIX MEXaHM3Max s CMa3Ku
MOJIINITHUKOB, 3y0UaThIX KOJE€C, BUHTOBBIX M LEMHBIX Mepeiay, MapHUPHBIX COSAUHEHUN U
np. Cunrernyeckue Moromue cpeactsa (CMC): mOCTOMHCTBA M HEJIOCTATKH.

I1K1.2
JIP 4,16,23,30

4.2.11 AMuHBl. AHUIUH

OK 01 OK 02
I1K1.2
JIP 4,16,23,30

Coaep:xanue yueOHOTro MaTepuaJia
OcoOenHocTH KiIacCU(PHUKAIMM W HOMEHKIATypbl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOJIYICHUSI.

CamocrosiTesibHast padoTa odyuawmmxcs Ne9

[Ton6op, ananu3 u mpeodpazoBanue yueOHOW WH(popmanuu. [loaroroBka cooONICHMIA Ha
teMy 1o BbIOOpY: Kuszwp u nestenpHocth H.H. 3uHMHA. AHUIMHOBBIE KpacHTENH.
HpaKTI/I‘-IGCKOG 3HAYCHUEC aMHWHOB M HUX MPOU3BOJHBIX B KCIC3HOJOPOKHOM XO3IHCTBE.
IlepeBo3Ka aMMHOB 1O JKEJIE3HON JOPOTe, MAPKUPOBKA IPY30B.

4.2.12 JlaGopaTopHoe 3aHsitue (padora) Ned "Amunokucnotel. benku. PacnosznaBanue
BOJIOKOH"

Conep:xxanue yueOHOro MaTepuaJia

KanpoH — kak KOMIIOHEHT BHYTPEHHEW OTIENKHU MTOABUKHOIO cocrasa. [[pumenenue kies Ha

OCHOBE TOJIMaMHJIa B BarOHOCTPOCHUH JIJIsl CKJIEMBaHUs. MUIOpa-nopomiactT — Kak OCHOBa
JUISE  TETUIOM3O0JIALIMYA  HM30TEPMHUYECKHUX, MAaCCAXHUPCKUX U pedprKepaToOpHBIX BaroHOB.
TexHUYeCKUH BOWMIOK KaK MPOKIAJ0YHBIA Marepual B OyKcax MPU PEMOHTE BaroHOB H
JIOKOMOTHBOB. 3HA4Y€HHE aMUHOKANPOHOBOW W aMHHOAHAHTOBON KHUCIOT AN OOBEKTOB
JKEJIe3HOJJOPOKHOTO  TpaHcmopTa. buocuHTe3 OenkoB. XWMHUECKHE BOJOKHA H HX
MIPUMEHEHUE Ha JKeJIe3HOI0POKHOM TPaHCIOPTE.

OK 01 OK 02
OK 04
[1K1.2

JIP 4,16,23,30

Tema 4.3
OpPraHuYeCcKux

WNnentudukanus

BEILIECTB,

nux

4.3.1 JIabopaTopHoe 3ausiTue (padora) Ne5 "CpoiicTBa yrieBojoB"
Conep:xanue yueOHOTro MaTepuaJia

OK 01 OK 02
OK 04




1 2 3 4
3Ha4YeHUE U MpUMeHeHue B ObIToBOH | [IpuMeHeHne mpeccoBaHHOM APEBECHHBI IS BKIIAABIINICH MMOAIIMITHUKOB, BTYJIOK, OIIOPHBIX I1K1.2
YU TPOU3BOJICTBEHHOU JEATEIBHOCTH | IUIUT, W3TOTOBJCHMS IIECTEPEH IMOJBHKHOIO COCTaBa KEJIE3HOJAOPOKHOTO TpaHCIOPTA. JIP 4,16,23,30
yernoBeKa YTIeBoibl M UX POJIb B )KUBOU IpupoJe. Pa3BuTue caxapHoi NpoMbIIUIEHHOCTH B Poccun.
4.3.2 Ponp xumMum B OO0ECHNEYCHUH OSKOJOTMUECKOW, DSHEPreTHYECKONM W TMHIICBOM OK 01 OK 02
0€30MacHOCTH I1K1.2
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJia 2
Ponp opranmdeckoil XMMUM B pPELIEHUH IpOOJEM 3HEPreTMYecKol Oe30MacHOCTH, B
pa3sBUTUM MEIMIMHBI, CO3JaHUM HOBBIX MAaTEpPHAIOB, HOBBIX HCTOYHUKOB DSHEPrUU
(anbpTepHATUBHBIE MCTOYHUKU 3Hepruu). OmacHOCTh BO3AEHCTBHS Ha KHUBBIE OPraHU3MBI
OpPraHMYECKHUX BEIIECTB OTIENbHBIX KJIacCoB  (YIJIEBOAOPOABI, CHHUPTHI, (HEHOJIBI,
XJIODOPraHUYECKHUE IPOU3BOJHBIC, AlbJETUAbl W Jp.), CMBICI IIOKa3aTeis NpeAeIbHO
JIOIIyCTUMOM KOHIIEHTpAalMH. YenoBEeK B MUPE BELIECTB U MATEPUATIOB. XUMHUS U 310POBbE
YyeJioBeKa
Pa3nes 5. Kunernueckue U TepMOXMMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSI XUMHUYECKUX pPeaKIuii 2/0
Tema 5.1 Cxopocts xumuueckux | 5.1.1 IIpaktudeckoe 3ansitue Nel2 PemieHue SKCIEpPUMEHTAIBHBIX 3a7ad 110 TEMeE: 2
peakuunii. XMuMHUYECKOE paBHOBECUE "CKOpOCTh XUMHUYECKHUX PEAKIUA. XUMUUECKOe paBHOBecHE" OK 01 OK 02
Coaep:xanue yueOHOro MaTepuaJia [1IK1.2
Bydepnbie pacTBOphl B TEXHOJIOTMUECKUX Ipolieccax (IIpH IEKTPOXUMUYECKOM HAaHECEHHUH JIP 4,16,23,30
3aIUTHBIX MOKPBITHH, B IPOU3BOJCTBE KPACUTENEH )
Pa3nes 6. PacTtBopbl 2/0
Tema 6.1 Ilonarue o pacTBopax 6.1.1 IIpakTuyeckoe 3anaTHe Nel3 PemieHne sKCHepUMEHTAJIbHBIX 3a7ad IO TEME: 2
"PacTBOpBI, UCIIOJIb3yeMble B OBITOBOI U MMPOU3BOJICTBEHHOU NEATEIBHOCTH YesloBeKa" OK 01 OK 02
Conep:xxanue yueOHOro MaTepuaJia K12
IlepeBo3ka pa3UUHBIX KUJIKOCTEH MO KEJIE3HOW popore. PacTBOphI, HCHOJIB3yEMBIE B TP 4.16 ’23 30
OBITOBOM, MPOU3BOJCTBEHHON JIEATENILHOCTH YelOoBeKa. PacTBOphl, NpHUMEHSEMble B T
JKEIIE3HOJOPOKHOM XO3SMCTBE
Pa3nes 7. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITeIbHOCTH YeJI0BEKA 4/2
Tema 7.1 Xumus B ObiTy U | 7.1.1 HoBeifime qoCTHXEHUS! XUMUUECKOM HAYKU U XUMHUECKOM TEXHOJIOTHH OK 01 OK 02
MPOU3BOJACTBEHHON  JEATEIbHOCTH OK 07
YeJIoBeKa [IK1.2
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepHaJia 2




2 3 4
Hoseiimme nOCTMXEHMS XUMMYECKOW HAyKM M XMMHYECKOM TEeXHOJOruu. Pomp Xumuu B
o0ecreyeHNn HKOJIOTMYECKON, HHEPreTHYeCKOW ¥ MHIIEBOM Oe30MacHOCTH, pPa3BUTHU
mequuuHbl. [lomck u aHanmu3 uWHGOPMALMM O MPUMEHEHHMH XHMHYECKHX BEUIECTB U
TEXHOJOTUH C ydeToM Oyaymieidl mpodecCHOHAIBHOW NEesITeIbHOCTH MO TeMaM: BaKHEHIIne
CTPOMTEIIbHBIE MaTepualibl, KOHCTPYKLUHOHHbIE MAaTepualbl, KpackKh, CTEKJIO, KEepaMHKa,
MaTepuanbl JUIsl IEKTPOHUKH, HPUMEHSEMBIE B JKEJIE3HOJOPOKHOM XO3dHCTBE (Hay4dHas U
y4eOHO-Hay4HAas! JIUTEepaTypa, CpesICTBA MaccoBOi nHpopmarun, cetb uTepHeT)
CamocrosiTejibHasi padoTa o0yuyarommuxcsi Nel( 2
CocraBnenue ypaBHEHUN XUMHUUYECKUX PEAKLUIA C yYaCTHEM IPOCTHIX U CJIOKHBIX OPraHUYECKUX
BEILIECTB: MPEACIBHBIX W HENPEIEibHbIX YIJIEBOAOPOJIOB, apOMAaTHUYECKUX YIJIEBOIOPOJIOB,
KUCJIOPOJICOAEPKAIUX U UX MPOUXBOHBIX.
7.1.2 IlpomexyTouHas arrecraims o qucuumiimtge. /luddepenurpoBaHbiii 3a4eT 2 OK 01 OK 02
OK 07
I1K1.2
JIP 4,16,23,30
Hmoz II cemecmpa: MakcumanbHas ydeOHasi Harpy3Kka (BCero) 42
OO6s3aTenbHas ayiuTopHas yueOHasi Harpyska (BCero) 36
MIPAKTUYECKUE 3aHATHS 14
naboparopHble 3aHATUS (PaOOTHI) 6
caMmocCTosITeNbHas paboTa 6
nudepeHIMpOBaHHBIN 3a4eT >
Hroro: MakcumanbsHast yaueOHast Harpy3ka (BCero) 72
Obs3arenbHas ayauTopHas yueOHast Harpyska (Bcero) 61
MIPaKTUIECCKUE 3aHATHUSA 26
nabopaTopHble 3aHATHS (PabOThI) 10
caMoCToOsITeNIbHas paboTa 11

KOHTpOJIbHAs paboTa
HUmoeosas ammecmayus 6 popme nuddepeHIInpOBaHHOTO 3aUeTa

p—




3. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOT'O ITPE/IMETA
3.1 TpeGoBaHusl K MUHUMAJIbHOMY MaTEePHAJBHO-TEXHHYECKOMY 00ecneYeHH IO

VYueOHbIl mpeMeT pean3yercs B yaeOHOM kabuneTe: JIabopaTopust XuMUH ¥ OHOJIOTHH
Obopyodosanue yuebHo2o kaburnema:

1. TTocamounbie MeCTa MO KOIUYECTBY 00 yUaOIUXCS.

2. Pabouee mecTo mpernogaBaTes.

3.IlmakaTel 1O JUCLIUIIIIMHE

Texnuueckue cpedcmea 00yueHus::

-TB

- KOMIIBIOTEP

Ayouosusyanvrvle cpedcmea 0OyueHus.
1. DVD Oprannueckas xumusa. Yacts 2. [IpuponHble UCTOUHUKHU YIiIeBOOpOaoB. CHUPTHL U
¢enonsl 13 onbITOB, 36 MUHYT.
2. . DVD Oprannveckas xumusa. Yacte 3. Ampaeruabl U KapOOHOBBIE KUCIOTHL. CIOXHBIE
a¢upsl. XKupsr. 20 onbiToB, 40 MUHYT.
3. DVD Opranunueckas xumusi. Yacts 4. Yrieozsl. 11 onbiToB, 27 MUHYT.
4. DVD Opranunueckas xumus. Yacte 5. A30TcojeprKalllue OpraHU4YecKre BeniecTBa. benku.
CuHTEeTHYECKHE BBICOKOMOJIEKYISIpHBbIE BellecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIxonpHBIN XUMUYECKUH SKCTIEpUMEHT» 150 MUHYT.

3.2. UnpopmannoHHOe oOecnedeHne peajn3alui NporpaMmMbl

Ilepeyenb pexkoMeHIyeMbIX Y4eOHBIX M3IAHMIl, JOMOJHUTEJBHON JIMTEPATypPhbl
HNuTepHer-pecypcoB, 0a3pl JaHHBIX 0M01HOTEYHOrO (POHAA:

3.2.1.0cHOBHBIC HCTOYHHUKH:
1. AudunorenoBa M.B. Xumus: y4eOHHK U TPAKTUKYM JUIsI CPEIHEro MpOecCHOHAITBHOTO
obpazoBanust / U.B. Audunorenora, A.B. babkos, B.A. TlonkoB.- 2-e u3j., UCHp. U JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /1010 THUTEIbHbIE HCTOYHUKM:
1. I'yceBa, E.B. Xumus nis CIIO.: yue6.-meron. nocobue / M.P. 3uranmuna, J[.1. Kynukosa;

Kazan. nau. uccnen. rexnon. yH-T; E.B. I'yceBa .— Kazanp : KHUTY, 2019 .— 168 c. — ISBN
078-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL: https://e.lanbook.com/book/196096
(mata obpamenust: 14.03.2025) / - Pexxum moctyma: 1jis aBTOPHU3. TTOJIb30BATENCH.
2. YepuuxoBa H.IO. Xumus B 10CTynmHOM M3510keHUH: yueOHOe mocobue st cro / H.IO.
UYepHukosa.- 2-e u3f., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-
9500-9. - Texkct: anekTpoHHBIH // JlaHb: s3nekTpoHO-OMOMMOTEeyHas cucrema. - URL:
https://e.lanbook.com/book/195532
3. 3.2.3 nTepHeT — pecypchbl:



1. HayuyHo-momysisipHBIA MPOEKT «IJIEMEHTHI OOJBINON HaykH « ((pu3uka, XUMHsI, MaTeMaTHKa,
acTpOHOMHS, HayKa O >KHU3HM, Hayka o 3emse). HoBocTu Hayku, KHUTH, HAyYHO-TOIYJISPHBIE

CTaTbH, JIEKIMH, SHIMKIONEaUU. https://postnauka.ru/themes/chemistry - neKnuy 1Mo XMMUH Ha

caiite [loctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexum goctyna: cBOOOIHBII.

2. CaliT Hay4yHO-NIONYJSPHOTIO XKypHana «XuMHsl U 3u3HBY». https:// gotourl.ru/4785 Pexum
JOCTyTa: CBOOOTHBIM.

3. Calltr 0 XuUMHUM: KIACCUYECKHE YYCOHUKH, CIPABOYHUKH, OSHIUKIONEINU, TTOUCK
OpPraHMYECKHUX M HEOPraHUYECKHUX PEaKIUil, COCTAaBICHUE YpaBHEHMM peakuuid. https:// www.
xumuk.ru/ PexxuMm goctyna: cBOOOTHBIN.

4. Tlnardopma Zoom aJis MPOBEACHUS OHJIANH-3aHITHI U BUICO-KOH(GEPEHIINH. [ DIEeKTPOHHBIH

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

5. DmnektpoHHas wuH(pOpPMAIMOHHO-OOpa3oBarenbHas cpega Ha 1wiatrgopme Moodle.

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

3.3 Ilporpamma oOecneyeHa HeOOXOAUMBIM KOMILIEKTOM JIMIEH3HOHHOTO
NMPOrpaMMHOI0 odecriedeHust

4 KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHHMSA YYEBHOI'O IIPEIMETA

KoHTpons W oOIEHKa pe3ynbTaTOB OCBOCHHS O0IIE00pa30BaTeLHOTO MpEIMeETa
pacKpbIBalOTCA 4epe3 MpEeIMETHbIE pe3yJbTaThl, HalpaBieHHble Ha (QOPMHUpPOBaHUE OOIIMX
KOMITETEHIIHIA TI0 pa3/ieliaM U TeMaM COJIepKaHMs yIeOHOTO MaTepuana.

[Ipomexxyrounas arrecramus B popme auddhepeHIInpoBaHHOTO 3a4eTa.

Oo6mure komnerenmun (OK), Pa3zpen/Tema THI OIIEeHOYHDBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOnpPHUATHI
OK.01 P1: Tema 1.1 - YCTHBIN 0mpoc;
P2: Tema 2.1, Tema 2.2 - 3amauM Ha COCTaBIICHUC
K 1.2 P3: Tema 3.1 XUMUYECKHX (HOpMYIT;
P4: Tema 4.1, Tema 4.2, Tema | - 3aganus Ha HCIOIL30BAHUS
JP 2,4,16,23,30 4.3 XUMHYECKOM CHMBOJIMKH |



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

P5: Tema 5.1
P6: Tema 6.1
P7: Tema 7.1

HAa3BAHUM  COCJUMHEHUN IO
HOMEHKJIaType
MEXIyHApOAHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMUU U TPUBHUAIBHBIX
Ha3BaHWM JUJISI  COCTaBJIICHUS
XUMHYECKUX POPMYI;

- 3acinymuBaHue COOOIICHUM
Y OIICHKA UX MOJITOTOBKH;

- PesynpraT  BBINOJHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITENIbHBIX PaloT;

- PesynpraT  BBINOIHEHUS
MPAKTUYECKON paboThI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Iloxbop, aHAIN3 |
npeoOpa3oBaHKe yueOHOU
nH(popManuu

OK.02
IIK 1.2

JIP 2,4,16,23,30

P1: 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

- 3acinymuBaHue COOOIICHUMN
Y OLICHKA UX MOATrO0TOBKH;

- 3ajaHus Ha MCIOJIb30BaHUS
XUMHUYECKONH CHMBOJHUKUA U
Ha3BAHUM  COCJUHEHUH IO
HOMEHKJIaType
MEXIyHapOIHOTO coro3a
TEOPETUYECKON U MPUKIIATHOMN
XUMUU W TPUBHAIBHBIX
HA3BaHWM JUJISI COCTaBICHUS
XUMUYECKHUX (HOpMYIT;

- PesynpTaT  BBINONTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesympTaT  BBINOJTHEHHS
MPAKTUIECKON paboOTHI;
-IIpakTKO-OpHUEHTHPOBAHHBIC
3aJlaHus;

- Ioxbop, aHaAIN3 |
npeoOpa3oBaHue yueOHOU
uH(popMaluu

OK.04
IIK 1.2

JIP 2,4,16,23,30

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YCTHBIN OIpoc

- 3aciymmBaHue COOOIIECHUHN
U OIICHKA UX IIOJITOTOBKH;

- 3ajaHusg Ha HCHOJbL30BaHUI
XAMHYECKOH CHMBOJIUKH H
Ha3BaHUM COEAWHEHHWH IIO
HOMEHKJIaType
MEKTYHApOIHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHU u TPUBHAITLHBIX
Ha3BaHWH JUId COCTaBJICHUS
XUMHUYECKHX (HOpMYIT;




- Pesynbrar = BBINOJHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- Pesymbrar  BBINOJIHEHUS
MPAaKTUYECKON pabOThI;

- Pesymbrar = BBINOJIHEHUS
nabopaTopHOi paboTHI;
-[IpakTHKO-OpHEHTHPOBAHHEIE
3aJIaHus;

- [Ton6op, aHaJIu3 u
npeoOpa3oBaHue yaeOHOU
nHpopmauu

OK.07

IIK 1.2

JIP 4,16,23,30

P7: Tema 7.1

-IIpakTUKO-OpUEHTUPOBAHHBIE
3a/laHus;

- Ilombop, aHamuz ®
npeoOpa3oBaHKe yueOHOU
uH(popManuu;

STMEPEYEHDB UCHTOJIB3YEMbBIX METO10B OBYYEHUSA

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

HN3YUCHHOT'O MaTcpualia

5.2 AKTHUBHBIE UM HWHTEPAKTUBHBIC: 3BPUCTUUECKHE O€ceqbl, TUCKYCCUM, KpPYIJIbI CTOI,

MMpe3CHTalrs, BUKTOPHHA, KBECT.




