[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

WrdopMaums o BnagenbLe: [Tpunoxenne x ITIICC3

®KO: Kopotkos Cepreit JleoHnnosmy 1o cnenmansaoctu 08.02.10
HomkHocs: Inpextop dunvnana CamIYIC B r. xxeBcke CTpoUTENbCTBO KEIE3HBIX JOPOT,
[Jlata nopnucanmsa: 31.05.2024 13:39:37 IyTh U ITyTEBOE XO35KUCTBO

YHUKanbHbI MPOrpaMMHbIA KIKOY:
d3cff7ec2252b3b19e5caaa8cefa396allafldc5

PABOYAS TIPOT'PAMMA YUYEBHOW JUCHUTLIMHBI

OY .09 XUMUA

JJIS CHeUMAJIBHOCTH
08.02.10 CTponTenbCTBO KeJIe3HBIX 10POT, IYTh U IyTeBOe X03AHCTBO

bazoewlil yposensb nod2omosxu 0 oucyuniun CI10
100 nauana noocomosxu 2022



OJIOBPEHO

Ha 3acenanun [IK OO

ITporokon Ne 8 ot « 28 » 04 2022r.

[Ipencenarens

/JTapuna BI" /

Pabouas nporpamMa yueOHON AMCHUIUINHBI
Pa3paborana B cOOTBETCTBUM € TpeOOBAaHUSIMU
®I'OC no cneunansHocTu CIIO (mpukas
MunuctepctBa oOpa3oBaHus U Hayku PO ot
13.08.2014 Ne 1002.),

08.02.10 CTpouTebCTBO KeJle3HbIX 10POr,
NyTh M MyTeBOe X0351iICTBO

®I'OC cpeanero (mOIHOTO) OOIIETO
obpazoBanus (nmpukaz Munoopuayku PO ot
17.05.2012 r « 413)

U na ocHose [IpumepHoit mporpammsbl yueOHOU
JUCIUIUIMHBI (3aKJIF0UEHUE SKCIIEPTHOTO COBETa
Ne3 ot «21» 07 2015T.)

CocraBurenn(un) (aBTop): Muknuna EA, npenogaBarens, BbicIIas

KBaJ'II/I(bI/IKaHI/IOHHaSI KaTCropu:ia



AN~

COJIEPY)KAHME

TTACIIOPT PABOYEI [TPOTPAMMBI YUEBHOW JUCLATIIMHEI
. CTPYKTYPA U COJIEP)KAHUE YUEBHON JUCIUTIIMH
YCJIOBUSI PEAJTM3ALIMM YUYEBHOM JTUCITUTUINH
KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUS YUEBHOM
JIMCLIMTUTAHGI

. TIEPEYEHD HUCITOJIb3YEMBIX METOJIOB OBYYEHUS

4
7
11

13
14

cTp



1. TACITIOPT PABOYEH ITPOI'PAMMBI YYEEHOM MCITUITIJIMHBI
XUMUs
1.1. ObsacTh npuMeHeHus1 padoueii MPOrpaMMel
PaGouas mnporpamMma y4eOHOW IUCHUIUIUHBI SBJISETCS YacThIO OCHOBHOM
o0pa30BaTeIbHON MPOTPAaMMBI MOJATOTOBKH CIICIIMATUCTOB CPETHEro 3BeHa (manee —
IITICC3) B cootBercTBUu ¢ PI'OC no cnenuansHocTy (cnerpanbHocTsaM) CIIO _
08.02.10 CTpouTeJBCTBO Keae3HbIX A0POr, IYTh H IIyTeBOEe X03HCTBO

PaGouas mporpamma yueOHOW TUCIUTIIIMHBI MOXKET OBITh MCIIOJIb30BaHa IS mpodeccuii
HAYaJbHOTO  MPO(GECCHOHATBHOTO  O0Opa3oBaHMA M CHEIHAIBHOCTEH  CpPEIHEro
npo¢eCCUOHATIBHOTO 00pa30BaHUsI.

1.2. MecTto y4yeOHo# qucuuiindabl B ctpykrype [IICC3:

VYueOHass AUCHUIIIMHA «XUMUSD SBISCTCS YUCOHBIM MPEIMETOM MO BHIOOpPY M3
obs3aTrenbHOM TpeameTHO obnactu «EctectBenHble Haykny PI'OC cpeanero oodiero
oOpa3zoBaHUs.

B nmpodeccuonanbHbix 00pa3oBaTeNbHBIX OpPraHU3aIUsAX, PEATH3yIOIMX 00pa3o-
BaTEJIbHYIO MpOrpamMMmy cpeniHero obmiero odpaszoBanus B mpenaenax ocsoenust OITOIT
CIIO Ha ©6a3e OCHOBHOro 00IIero oOpa3oBaHHs, y4deOHas IUCHUIUIMHA «XUMUS»
u3zydaetrcsi B oOmeoOpa3zoBarenbHoM Iukie ydeOHoro miana OITOIT CIIO na 6Gasze
OCHOBHOTO 00111ero 00pa3oBaHMsl ¢ MoJyueHueM cpeaHero obmero odpazosanus (I111-
KPC, TITICC3).

B yueOnbix miuanax [IIIKPC, IIICC3 mecto yuyeOHOW NUCHUILTUHBI « KO-
JIOTUsI» — B COCTaBe 0011e00pa30BaTENbHBIX YU€OHBIX TUCHHUILUIMH 1O BBIOOPY, (hOpMHU -
pyeMbIX U3 00s13a-TenbHbIX NpeaMeTHbIX obnacteit ®I'OC cpennero obiiero odpazona-
aus, s ipodeccuit CITO u cnenmansrocTeit CITO cooTBeTcTBYIOMIETO IPODHIIS IPO-
beccrnoHanbHOTO 00pa30BaHUSI.

1.3. e wm 3agaum y4eOHOW JUCHMILIMHBI — TpeOOBaHMSI K pe3yJbTaTaM
OCBOCHHMS Y4eOHOI TUCIUIINHBI:
JOCTHKEHUE CIIENYIOIIUX LeJsIe:

* (dopMupoBaHue y OOy4YarOIIUXCA YMEHHUS OIEHUBATh 3HAYUMOCTh XHMHYECKOIO
3HAHUSA JJIS1 KOKJIOTO YEJIOBEKa;

* ¢dopmupoBaHUEe y O0YJAOIIMXCS [IETOCTHOTO MPEJCTABICHUS O MUPE U POJIA XH-
MUU B CO3JJaHHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTHHBI MHpA; YMEHUS
OOBSACHATh OOBEKTHI U MPOLECCH OKPYKArOIIeH JIeHCTBUTENbHOCTH: MPUPOIHOMH,
COLMAJIbHOM, KYJIbTYPHOM, TEXHUUECKOU CPEbl, — HUCIOIB3YS JJIS 3TOTO XUMUYE-
CKHE 3HaHMS;

* pa3BuUTHE Y OOyYarONIMXCS YMEHUHN pazinyaTh (akThl U OLIEHKH, CPABHUBATH Olle-
HOYHBIE BBIBOJIbI, BUAETh UX CBSI3b C KPUTEPHUSIMU OLEHOK U CBSI3b KPUTEPHUEB C
OTIPEJICIICHHON CUCTEMOM 1IEHHOCTEH, (OpMyIMpOBaTh K 0OOCHOBBIBATH COOCTBEH-
HYI0 [TO3UILIUIO;

* mpuoOpeTeHre 00y4aroIMMUCS OIbITa PA3HOOOPa3HOU JIESITENHbHOCTH, TO3HAHUS U
CaMOIIO3HAHUS;, KJIIOUEBBIX HABBIKOB, MMEIOIIMX YHHBEPCAJIbHOE 3HAUYCHUE IS
pPa3JIMUHBIX BUJOB JEATEIBHOCTH (HABBIKOB pEIIECHUs MPOoOJeM, NPUHSATUS pellie-
HUH, MOUCKA, aHaM3a U 00paboTku MHGOPMAIINN, KOMMYHUKATHBHBIX HABBIKOB,



HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, 0€30MIaCHOTO OOpAICHUs C BEIIECTBAMU B
MOBCEHEBHOM JKU3HU).

JIOCTUKEHUE CTYJEHTAMHU CJICIYIOIIHNX Pe3yJbTATOB:

JI101

YyBCTBO TOPJOCTH M YBaXKE€HUS K UCTOPUU U JOCTHKEHUSIM OTE€YECTBEHHOM XUMU-
YeCKOW HayKH; XUMUYECKH TPAaMOTHOE TIOBEJIeHUE B MPO(EeCCHOHAIBHOMN AesITeNb-
HOCTU U B OBITY IIpH OOpalieHUH ¢ XUMUYECKHUMH BEIlleCTBaMHU, MaTepualaMHu U
IIpoLeccamy;

JI02

TOTOBHOCTh K MPOAOKEHUI0O 00pa30BaHUS M TMOBBIMICHUS KBaTU(pUKALUU B W3-
OpaHHOI TTPO(heCcCHOHATBFHON ACSITENFHOCTH U 0ObEKTUBHOE OCO3HAHUE POJH XU-
MUYECKHX KOMIIETCHIIMH B 3TOM;

JI03

yYMEHHE UCTIOIB30BaTh TOCTIKEHUSI COBPEMEHHON XMMHYECKON HAyKUd M XHUMHYE-
CKUX TEXHOJIOTUH JJIsl MOBBIIICHHSI COOCTBEHHOT'O MHTEIJIEKTYyallbHOTO PA3BUTHS B
BBIOPAHHOW PO ECCHOHAIBHON JESTEIHHOCTH,

MOl

HCIIOJIb30BAaHNE PA3JIMYHBIX BHUJIOB IO3HABATEIbHON JESATEIBHOCTH U OCHOBHBIX
MHTEJUIEKTYaJIbHBIX Onepanuil (IIOCTaHOBKHU 33/1a4H, (OPMYIHPOBAHUS THIIOTE3,
aHallM3a ¥ CHUHTE3a, CPaBHEHMsI, 0OOOIIEHHsI, CUCTEMAaTHU3allUY, BBISBICHUS MPH-
YHHHO-CIIEJICTBEHHBIX CBSI3EH, MOMCKA aHAJIOTOB, (DOPMYIHPOBAHHUS BBIBOJOB) IS
peuieHusl IMOCTABICHHOM 3a/ayd, IPUMEHEHHE OCHOBHBIX METOJOB IO3HAHUSA
(HaOMroAeHMSI, HAYYHOTO SKCIIEPUMEHTA) JIUIsl U3yUEHUs Pa3IMYHbIX CTOPOH XUMHU-
YeCKUX OOBEKTOB M INPOILECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIMMOCTH CTall-
KHBAaThCsl B MpohecCHOHANIBHOU cdepe;

MO02

HCIIOJIb30BAHUC PA3JIMYHBIX UCTOYHUKOB IJId IMOJYUCHUA XUMHYECKOH HHq)OpMa-
U, YMCHUC OLICHUTL €€ JOCTOBCPHOCTH AJId NOCTHIKCHUA XOPOUIUX PE3YJIbTATOB
npodeccuoHaIbHOH cdepe;

Ip 01

c(hOpPMHUPOBAHHOCTh TIPEACTABICHUN O MECTE€ XMMHH B COBPEMEHHOW HAayYHOU
KapTUHE MHUpPA; TOHUMAHUE POJIM XUMUHU B (DOPMUPOBAHUH KPYro3opa v PyHKITHO-
HaJIbHOW TPAMOTHOCTH YEJIOBEKA JJIsl PEIICHUS TPAKTUYECKHUX 3a]1aY;

Ilp 02

BJIaJICHUE OCHOBOIIOJIATAIOIITUMH XUMHUYECKUMH TTOHITHSAMH, TEOPHUSIMH, 3aKOHAMH
U 3aKOHOMEPHOCTSMHU; YBEPEHHOE IOJIb30BAHHE XHUMHUYECKONH TEPMUHOJOTUEH U
CHMBOJINKOM;

Ilp 03

BJIaJICHHE OCHOBHBIMU METOJIAMU HAYYHOT'O MMO3HAHMUS, UCTIOIB3YEMbIMU B XHUMHUU:
HaOJIFOICHUEM, OMKMCAHUEM, M3MEPEHHEM, JKCIIEPUMEHTOM; yMEHHE 00paldaThi-
BaTh, OOBSCHATH PE3YJILTAThl MPOBEICHHBIX OIBITOB M JICJIaTh BBIBOJBI; TOTOB-
HOCTB U CITOCOOHOCTBH MTPUMEHSTHh METO/IbI TIO3HAHUS MPU PEIICHUH MPAKTHICCKUX
3a/1ad4;

1lp 04

c(OpPMUPOBAHHOCTh YMEHHUS [1aBaTh KOJUYECTBEHHBbIE OLIEHKH M TPOU3BOAHTH
pacueTsl 10 XUMUYECKUM (opMyJiaM M YPaBHEHHSIM;

IIp 05

BIIQJICHUE TIPABWJIAMH TEXHUKH O€30MaCHOCTH NMPU MCIOJIb30BAaHUU XUMHUYECKUX
BEIECTB;

IIp 06

c(OpPMUPOBAHHOCTh COOCTBEHHOM TO3MIIMM MO OTHOIIEHHI0O K XUMHUYECKOM
nH(bOpMaIlnK, MOTy4aeMON U3 Pa3HbIX HCTOYHHUKOB.

B pamkax mnporpaMmbl yueOHOM AMCHMIUIMHBI peallu3yercs MporpaMma
BOCIIUTAHUS, HAMpaBJieHHAs: HA (OPMHUPOBAHUE CIICTYIONINX JIMYHOCTHBIX PE3YJIHTATOB

(neckpunTepoB):

JIP 2 TIlposBAsiiolinii aKTHUBHYIO TPaXJAHCKYHO T[O3UIHUI0, JAEMOHCTPUPYIOIIUI
MPUBEPKEHHOCTh MPUHIIMIIAM YECTHOCTH, OPSIIOYHOCTH, OTKPHITOCTH, SKOHOMHUYECKHU
AKTUBHBINA W y4YaCTBYIOIIUMA B CTyJACHYECKOM U TEPPUTOPUATBLHOM CaMOYIpaBICHUHU, B
TOM 4YHCJIE€ Ha YCIOBUSIX JOOPOBOJBYECTBA, MPOAYKTUBHO B3aUMOJICUCTBYIOIIUNA U
YYaCTBYIOIIHUM B ACSTEILHOCTH OOIIECTBEHHBIX OpraHu3aIui.




JIP 4 TlposBistomiuii 1 AEMOHCTPUPYIOIINNA YBaXKEHUE K JIIOASM TPYJla, OCO3HAIOLINM
IIEHHOCTh COOCTBEHHOTrO Tpyaa. Crpemsuuiics K (OpMUPOBAHHUIO B CETEBOM Cpele
JUYHOCTHO ¥ MPO(HECCUOHATBHOTO KOHCTPYKTUBHOTO «ITU(POBOTO CIICNA.

JIP 16 IlpuoOpereHne 0OyYarONUMHUCS COLMATBLHO 3HAYMMBIX 3HAHWWA O TMPaBHIIAX
BEJICHUSI DKOJIOTHUECKOro o0paza KH3HM O HOpMax W TPAAUIUSAX TPYIOBOM
NEATeIbHOCTH 4YeJIOBeKa O HOpMax U TpaJulMsIX TOBEJICHUS 4YEJIOBEKa B
MHOTOHAI[MOHATLHOM, MHOTOKYJIbTYPHOM OOIIIECTBE.

JIP 23 TlonyuyeHnue oOy4arouMMuUCs BO3MOKHOCTH CaMOPACKPBITUS U cCaMOpealin3alus
JUYHOCTH.

JIP 30 OcyuecTBisifolMid MOUCK U KCIOJIb30BaHKWE MH(OpMAIK, HEOOXOAUMOMN NJis
() PEKTUBHOTO BBIMOJHEHUS Pa3IMYHBIX 3aj]lay, MPOGEeCCUOHATIBHOTO U JTUYHOCTHOTO
pa3BUTHS.

1.4. Koam4ecTBO 4acoB HA OCBOCHUM Pado4eil MporpaMMbl y4eOHOM TUCHUIIIIMHBI
B COOTBETCTBUM ¢ y4eOHbIM mianom (YII):

MaKCUMaJIbHOW y4ueOHOU Harpy3ku oOyuatomerocst 117 gaca, B TOM 4yucie:

00s13aTeNIbHON ayIUTOPHOU yueOHOM Harpy3ku o0yuaromerocsi 78 4acos;
CaMOCTOATENbHOM paboThl oOyyvatonierocs 39  4acos.

2. CTPYKTYPA M COJAEPKAHUE YYEBHOM JUCIUILINHBI

2.1. O0bem yueOHOI TMCHUIIMHBI M BUIbI Y4€0HOH PadoThI

Bua yueOHoi padoTsl Oobvem uacos
MakcumanabHasi yueOHast HAarpy3ka (Bcero) 117
Oobs13aTesibHAs Ay IMTOPHAS yueOHAasi HATPy3Ka (BCero) 78
B TOM YHCJIE:
nabopaTopHble pabOThI 22
MPAKTUYECKUE 3aHSATUS 8

KOHTPOJIbHBIE pabOThI -

KypcoBas padoTa (IIpoeKT) (eciu npedycmompeno) -

CamocrosiTeibHas padoTa o0y4arierocs (Bcero) 39
B TOM YHCJIE:
1. TIpopaGoTka KOHCIIEKTOB 20
[ToaroroBka JOKIa0B U COOOIIECHUM HA TEMBI: 19

BuorexHoznorus u renHas nHxxeHepust — TtexHonorun XXI Beka.

HanotexHosorust Kak NpuOPUTETHOE HAIIPABIICHUE PA3BUTHUS HAYKH U NIPOU3BOJCTBA B Poccuiickoii
®denepanuu.

CoBpeMeHHbIE METOIBI 00€33apaKUBaHNS BOJIBI.

ATNIIOTPOITHS METAJLIOB.

Kuznp u nesrensHocTh J[.M.Menneneena.




«IlepnogndaeckoMy 3aKOoHYy OyayIee HE TPO3UT PA3PYIICHHUEM. . .»

Cunres 114-ro snementa — TpuyM pOCCHICKUX (PU3UKOB-SJCPIINKOB.

M3oTonsl Bonopoa.

Vcnionp30BaHue paliOaKTUBHBIX U30TONOB B TEXHUUECKUX IEIIAX.

PenTreHoBckoe U3ydeHue U ero UCHOoIb30BaHNE B TEXHUKE U MEJULIUHE.

IIna3sma — 4yeTBepTOE COCTOSTHHE BEILECTBA.

AwmopdHbIe BelecTBa B IPUPO/IE, TEXHUKE, OBITY.

OxpaHa OKpyxaroleil cpefpl 0T XUMHUECKOro 3arpsizHeHHs. KonudecTBeHHBIE Xa-pPaKTEPUCTUKU
3arps3HEHUS OKPYXKAIOLIEH Cpebl.

[Ipumenenue TBepaOTO M raz3o00pasHoro okcuaa yriepoaa (IV).

3amuTa 030HOBOTO 3KpaHa OT XUMHUYECKOTO 3arpsA3HEHUs.

I'pybonucniepcHble CHCTEMBI, UX KiIacCH(UKAIMsi M HCIOJIB30BaHUE B Hpodeccro-HaIbHOW mesi-
TENBHOCTH.

Kocmerngeckne renu.

[IpumeHneHue cycreH3uil U SMYJIbCUIl B CTPOUTEIILCTBE.

MuHepasl ¥ TOpHBIE IIOPOJIBI KaK OCHOBA JIMTOCHEPEL.

PacTtBops! Bokpyr Hac. Tumnsl pacTBOpOB.

Bopna xak peareHT u cpefa Ui XUMHYECKOTo Ipoliecca.

Kuznb u gesitensHocts C.AppeHuyca.

Bxiag oTedecTBEHHBIX YUCHBIX B Pa3BUTHE TEOPHH AIEKTPOIUTHIECKOH IHCCOIHNa-IIHNH.
YcTpaHeHue JKeCTKOCTH BO/IbI HAa IPOMBIIIUIEHHBIX MPEIIPUATHIX.

CepHast KHCIIOTa — «XJ€0 XMMHUYECKOH MTPOMBIIUICHHOCTH.

Hcnonp30BaHNE MUHEPAITBHBIX KUCIIOT Ha IPEANPUSITUIX PA3IUIHOTO PODHUIIS.

OKcuabl U COIMM KaK CTPOUTENBHBIE MaTepPHAIbI.

HUcropus rumnca.

IToBapeHHas oMb KaK XMMHUYECKOE ChIPhE.

MHoronukuii KapOOHAT KaJbLUs: B IPHUPOE, B IPOMBIIUICHHOCTH, B OBITY.

Peaxriun ropeHns Ha IPOM3BOJICTBE U B OBITY.

BuptyansHOe MOAETHpOBaHNE XUMHUECKUX IPOLIECCOB.

DJIEKTPOIIN3 PaCTBOPOB IEKTPOIUTOB.

DJIEKTPOIN3 PacIUIaBOB HICKTPOIUTOB.

[TpakTHyeckoe NPUMEHEHUE AIEKTPOIIH3a: padhMHUPOBAHHUE, TAIbBAHOIIIACTHKA, FAJIbBAHOCTETHSL.
HcTopusa noay4eHus ¥ MPOU3BOJICTBA ATFOMHHUS.

DJIEKTPOIUTUYECKOE MOJTydeHre U paQuHUpOBaHNE ME/IH.

Kuzns u gestensHocTs ['.J]9BH.

Ponp MeTannoB B HCTOpUU YENOBEUECKON IMBHAM3ALMU. MICTOpPHS OT€YECTBEHHON YEpHOW MeTan-
ayprun. COBpeMEHHOE METaJTyprUIecKoe IPOU3BOICTBO.

Hcropust oreuecTBEHHOI LBETHOH MeTaulyprud. Ponb MeTannoB U CIUIABOB B HAy4YHO-TEXHUYE-
CKOM IIporpecce.

Koppo3us MeTanos u croco0bl 3alUTEl OT KOPPO3UH.

WueptHble nim 61aropoiHbIe Tasbl.

Poxxparomue conm — rajgoreHsl.

Hctopus mBeackon CIMUKH.

HcTopus BO3HUKHOBEHMS U PAa3BUTHUsI OPraHUYECKON XUMHUU.

JKuznb u gestensHOCTh A.M.ByTineposa.

Posnb 0TeueCTBEHHBIX YUEHBIX B CTAHOBJICHUHU U Pa3BUTUH MUPOBOIl OpraHUYECKON XUMUH.
CoBpeMeHHbIE TIPEICTABICHUSI O TEOPHUH XUMHUECKOTO CTPOCHHS.

OKOJIOTHYECKNE aCTIEKThI HCIIOIb30BAHUS YTIEBOJOPOAHOTO ChIPHSL.

DKOHOMUYECKHE aCIEeKThl MEXIYHAPOJHOTO COTPYAHUYECTBA TI0 UCIIOIBb30BAaHHUIO YTTIEBOJOPOIHO-
TO CHIPBS.

Hcropust OTKpBITHS U pa3pabOTKH Ta30BbIX M HE(TSIHBIX MecTopoxaeHni B Poccuiickoit denepa-
LHH.

XuMHs YTII€BOIOPOIHOTO CHIPBS U MOsI Oyay1uast mpodeccusi.

YrineBoaopoaHOe TOIIUBO, €T0 BUIBI M HA3HAUYEHUE.

CuHTeTHYECKUE KayuyyKU: HCTOPHUS, MHOr0OOpa3ue U NepCIIeKTHBEL.

Pe3nHOTEXHHYECKOE TPOU3BOACTBO U €TI0 POJIb B HAYYHO-TEXHUYECKOM MPOrpeECCe.

CBapoyHOE ITPOU3BOACTBO U POIIb XMMUH YTJIEBOJOPOIOB B HEM.

Hed1b 1 ee TpaHCIIOPTHPOBKA KaK OCHOBA B3aWMOBBITOIHOT'O MEXK/YHAPOIHOTO COTPYJHUYECTBA

Hmoeosas ammecmayus 6 popme ougg.3auema 6o 2 cemecmpe




2.2. TemaTu4eckuii IJIaH U co/iepKaHue Y4eOHOM IMCUMILIHHBI XUMUS

HaumenoBanmue Conep:kanue y4eOHOT0o MaTepuaJia, JJabopaTtopHbie padoThl U NPAKTHYECKHE 3AHATHS, Oobem B | Koabl JI, M, I1
pa3/ies0B U TeM caMoCTosITeIbHAsA padoTa 00y4yarommuxcs. yacax pe3yJbTaToB,
¢popmupoBanu
10 KOTOPBIX
Crmocoo0cTByeT
3JIeMEeHT
NPOrpamMMmbl
1 2 3 4
BBenenue MecTo U 3HaYeHUEe OPraHUYeCKOM XMMHUU B CUCTEME €CTECTBEHHBIX HayK. IIpuMeHeHune XxumMudeckux 3/2/1 JI.1.-J1.5
COCIMHEHHI Ha JKeJIE3HOJOPOKHOM TPAHCIIOPTE. M.1.,M 4., M.6.
IL1.
JIP24
Coaep:xanue yueOHOro MaTepuaJa:
Hayunble MeTOnbl MO3HAHUS BEIIECTB M XUMHYECKUX SABJICHUW. PoJib 3KCliEpUMEHTa W TEOpUHU B 2
XuMHH. MozieMpoBaHue XUMUYECKUX ITPOLIECCOB.
Camocmosamenvras paboma ooyuarowuxcs: Ilondop, ananu3 u mpeoOpazoBaHue yI4eOHOTO MaTepurana, 1
MOJTrOTOBKA COOOIIEHUI Ha TEMBbI MO BHIOOPY: XUMHS Ha CIIyX0e Kele3HOJIOPOKHOIO TPaHCIIOPTa;
XuMuyeckasi mpombllieHHOCTh CapaToBckoil TyoepHun; MakTopsl BO3AEHCTBUS KeJIe3HOAOPOKHOTO
TPAHCIIOPTa Ha PUPOLY
Pazgea 1. O0masi 1 HeopraHm4veckasi XuMus 63/42/21
1.1 OcHoBHBIE Tema Nel.1.1 OcHOBHBIEC TOHATHUS M 3aKOHBI HEOPTAaHNUECKOM M O0ILEH XUMHUH. 2 JIL1.-J1.5
NOHATHSA U 3aKOHDI M.1., M.4.-M.9.
IL.1.-11.3
JIP 16,23,30

Coaep:xkanue yueOHOro MaTepuaJa:

Kpatkuit 0030p OCHOBHBIX MOHSATUI: XUMHUS, BELIECTBO, AJJIOTPOIHUS, aTOM, Macca aToMa, XUMHUYECKUHN
DIIEMEHT, MOJIEKYJa, MOJICKYJIsIpHasi Macca, MOJb, MOJSIpHAas Macca, SBJICHHE (QHU3MUECKOEe U
XUMUYECKOE, BAJICHTHOCTb, XMMHMUYECKash  pEeaklMs, THUIIBl XWMHUYECKMX pEakUuid, XHUMHYECKas
dopmyna, YpaBHEHHS] XUMHUSCKUX PEAKIUH, KOJIMUSCTBEHHBIC 3aKOHBI XUMUHU. PacueTHbIe 3a1auu Ha
HaXOXKJEHUE OTHOCHUTEJIBHOW MOJEKYISIPHOW MaccChl, OINpPEACIICHHE MacCOBOM JOJIM XUMHUYECKUX
AJIEMEHTOB B CJIOKHOM BEIIIECTBE.




Camocmosmenvuas paboma odoyuarowuxcs: KOHCIIEKT, MOATOTOBKA COOOIIEHUH HA TEMBI IO BBIOOPY:
HaHoTexHOJIOTHSI KaK MPUOPUTETHOE HANpaBJICHUE PAa3BUTHS HAYKH M TPOHM3BOJCTBA B Poccuiickoit
Oeneparyy; Pemenne TeopeTHYECKUX U AKCIIEPUMEHTATBHBIX 3a/1a4 TI0 BOIPOCaM: OCHOBHBIC TIOHSTHUS
XMMHHU, OCHOBHBIC 3aKOHBI XUMHUH

1.2.
Iepuoauyeckui
3aKOH U
[Hepuoauyeckas
cucreMa
XUMHYECKHX
3jiemeHToB JI.M.
MengeneeBa u
CTPOEHHE aTOMa

Tema Nel.2.1 [lepuoguueckast cucrema XuMudeckux 3memeHToB [[.1. Mennaeneena

JIL1.-JL.S
M.1..M.4.-M.9.
I1.1.-11.3
JIP 2,4,16,23,30

Coaep:xxaHue y4eOHOro MaTepuaJia:

[Tepuoauyeckuii 3ak0H U 0030p MEPUOANUECKON CUCTEMBI XUMUYeCKHX dneMeHToB JI.M1. MeHneneena,
3HaUeHHe 3aKOHa KaK 3aKoHa O €IWHCTBE W B3aMMOCBI3M XHMHYECKHUX DJJIEMEHTOB JUIA
MaTepPUATUCTUYECKOTO TOHUMAHUS IIPUPOABI U PA3BUTHUS HAYKHU: 3aKOHOMEPHOCTh U3MEHEHHUS CBOKCTB
3JIEMEHTOB M HMX COEJUHEHMI B Mpejesiax TpyIIbl, MEpuoaa, MOHU3ALMS, CPOJICTBO K DJIECKTPOHY.
DU3NYECKUN CMBICT NEPUOAUYHOCTH. [IpuMeHEeHME 3aKOHOB XUMHUHM Ha JKEJIE3HOLOPOKHOM
TPaHCHIOpPTE.

Camocmosmenvras paboma obyuarowuxcs: 3ailoMrHaHue ydeOHOTO Marepuana ydeOnuk 11 kmacc.
§2, ynp. 1-5, moarotoBka cooOIieHn Ha TeMbI IO BbIOOPY: VcTOpHs pa3BUTHS XUMUYECKOW HAYKU B
Poccum; Benukue xumuku Poccun; XKuznb u nestensHocts [[.M. Menaeneena.

Tema Nel.2.2 Ctpoenue aroma JL1.-JLS
M.1., M.4.-M.9.
I1.1.- I1.4, I1.6.

JIP 4, 23,30

Coaep:xanue yueOHOro MaTepuaJa:

Crtpoenue aroma: atoMHasi Mozaenb Pesepdopna, 3apsa sapa, NOPSAIKOBBIM HOMEp, pacHpeesieHue

JIEKTPOHOB B aTOMax IO 3HEPreTHYECKUM YpPOBHSM, KBaHTOBbIE uucia. [Ipencrasinenue o s-, p-, d- u

f-anemeHTax.

Camocmosmenvnas paboma odyuarowuxcsa: Ilonbop, ananus u npeodpasoBaHue yueOHOro Marepuana

yuebHuk 11 k. §1-2 ymp. 8,9 , moaroroBka cooOmieHni Ha TeMbI IO BbIOOPY: PagroakTHBHOCTS.

Hcnonp30Banne palnOaKTUBHBIX U30TONOB B TEXHUYECKHX LIENIAX. PEHTT€HOBCKOE U3ITydYeHUE U €T0

HCIIOJIb30BAHUE B TEXHUKE U MEJIULIMHE.

IIpakTnyeckoe 3anaTHe Nel Pemenue skciepuMeHTaNbHBIX 3a7a4 1o TeMe: [lepuoauueckas cucrema J.1.,J1.2, J1.4-

xumuueckux sneMenToB J[.M. Mengeneesa. CTpoeHue aroma JI.13.

M.1.-M.9

I1.1.- I1.4, TL.6.
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JIP 4,16,23,30

Camocmosmenvnaa paboma obOyuarowuxcs: pellleHue WHIAWBUAYAIbHBIX YIPaXHEHUH U3 Kypca
JICKLIUH 110 HEOPraHUYECKON XUMHUH

1. 3. Ctpoenne
BelllecTBa

Tema Nel.3.1 Tunsl XUMUYECKUX CBs3EH JL1.-JLS5
M.1., M.4.-M.9.
I1.1.- I1.4, I1.6.
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJa:
XuMHYeckasi CBsI3b: KOBAJIEHTHAs, G-CBS3b, M-CBSA3b, JOHOPHO-AKIIETITOPHAs, MOHHAsS, METaJlJIM4ecKasi,
BoslopoiHast. [IOHATHA: 3MEKTPOTPULIATEIFHOCTh XUMUYECKUX 3JIEMEHTOB, KOMIUIEKCHBIE COCTUHEHUS,
amMop(HbIe BeleCTBAa, KPUCTAJLIBI.
Camocmosmenvras paboma odoyuarowuxcs.: Ilogdop, ananu3 u npeoOpa3oBaHue yueOHOr0 MaTepHana)
Yueonuk. §3-6. Yrp. 7-9 crp.29, ynp. 6,8 ctp. 37, ynp. 7,8 ctp. 47, ynp.3 cTp.54.
Tema Nel.3.2 Tumnbl KpUCTaNIMYECKUX PEIIETOK JIL.1.-J1.5
M.1., M.4.-M.9.
I1.1.- I1.4, I1.6.
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJa:
Tunel KPUCTAIMUECKUX PELIETOK: HMOHHAs, aTOMHas, MeTaJulnyecKas, MoJeKyispHas. Ban-nmep-
BaanbCoBBI CHITBI B3aUMOJEHCTBUS MOJIEKYJI.
Camocmosmenvnasn paboma obyuarowuxca: Ilogdop, ananus u npeoOpa3oBaHue yueOHOro Marepuaia,
pelIeHNe WHANBUIYAIBHBIX YIPAXHEHUH U3 Kypca JISKIIMK 110 HEOPraHMYECKOW XUMUH
Tema Nel.3.3 ArperaTHoe COCTOSTHUE BEILIECTB JL1.-J1.5
M.1., M.4.-M.9.
IL.1.- IL.6.
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJa:
ArperatHoe COCTOsIHME BelecTB. UuCThIe BemecTBa U cMecH. [[ucrepcHple CHCTEMBI.
Camocmosmenvras paboma obyuarowuxcs: Ilogdop, ananu3 u npeoOpa3zoBaHue y4eOHOTO MaTepuaia)
Yyebuuk. §8-10, ymp. 3,13 ctp.79, ymp. 2,3,10 ctp.87, ymp. 6 ctp. 94.. moaroroBka cooOIeHH Ha|
TeMy 1O BbIOOpY: AMop(HBIe BeliecTBa B MpHUpOJE, TeXHUKE, ObITY; [ln1a3sma — yeTBepToe COCTOSHUE]
BemlecTBa; [ pybonucnepcHble CUCTEMBI, X KJIACCH(HKAIMsA M UCIOJIb30BaHUE B MPO(ECcCHOHATBHOM
JesATenbHOCTH; I [pMeHeHne CyCclieH3uid U SMYJIbCHI B CTPOUTENBCTBE.
JlabopaTropHoe 3ansaTe (padora) Nel «YucTeie BemecTBa. JucrnepcHbie CUCTEMbI» JIL1., J1.2, J1.4-
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JI.14.

M.1.-M.9
I1.1.- TL.6.
JIP 4,16,23,30
Camocmosamenvhas paboma obyuarowuxcs: AHamu3 W npeoOpa3oBaHue y4eOHOW HHGPOpPMAINH;
YueOuuk. §11,12.
1.4. Bona. Tema Nel.4.1 PactBopenue kak GU3MKO-XUMUYECKUHN TpOIIeCC. JIL1.-JL.S
PactBopsbI. M.1., M.4.-M.9.
DNEeKTPOJIUTHYECK IT.1.- I1.4, I1.6.
as1 AuccouManmus JIP 4,16,23,30
Conep:xxanue y4e0OHOIro MaTepuaJia:
KpaTtkuii 0030p OCHOBHBIX MOHSTHI: PacTBOp, PACTBOPUTENb, PACTBOPHUMOCTH, KOHIICHTPAILIUS
pacTBopa, JJIEKTPOJUTHYECKAs] IHUCCOIMALNS, CTENEHb AJIEKTPOJMTUYECKOW TUCCOLMAlMM, MOHHOE
MIPOU3BEICHUE BOBI, BOAOPOHBIN IMOKA3aTeNh, KUCIOTHOCTh PACTBOPOB. TEOpHS IIEKTPOITUTUIECKON
JTUCCOLMAIMU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI, UX Tpymibl. KUCIOTh, OCHOBaHMS, COJIM C TOYKH
3peHUsi TEOPUU DIEKTPOTUTHYECKON TUCCOLMAIMU, WX HCIOIB30BAaHUE B IKEIE3HOAOPOKHOM
xo3sicTBe. Peaknum mnonHoro obmena. ['maponus comeit. [IpakTudeckoe HMCHOIB30BaHUE PEAKITUN
MOHHOTO OOMEHA U TUAPOIN3a B TEXHOJIOTUYECKHX MPOLIECCcax jKeIe3HOAOPOKHOTO TPAHCIIOPTA.
OnexTponau3. Pan ctanmapTHBIX 3JEKTPOIHBIX MOTeHUuaioB. [Ipoiecchl, mpoTekatoiye Ha KaToje U
aHOJIe, UX 3HAYCHHE B MPAKTUKE KEIE3HOJOPOKHBIX O0BEKTOB. 3akoHBI Dapanes. AKKyMYISTOPHI:
OPUHLUI UX paboThl, UX MPUMEHEHHE B TATOBOM MOJBMXHOM cocTaBe. [loHSATHS: ranbBaHOCTErHs,
raJIbBAHOIUIACTHKA, UX MMPAKTUYECKOE 3HAYCHHE B KEJIC3HOJOPOKHOM XO35HCTBE.
Camocmosamenvras paboma obyuarowuxcs: AHaIA3 U Mpeodpa3oBaHue yueOHOW HHPOpPMAIINH;
Yuebnuk. §17 Yup. 1-5 ctp.149
JlabGopatopnoe 3ausiTue (padora) Ne2 «lccnenoBanue CBOMCTB AIEKTPOIUTOB. Teopust JIL1.,J1.2, J1.4-
ANEKTPOTUTUUECKOMN TUCCOLIMALINI J1.14.
M.1.- M.9
I1.1.- TL.6.
JIP 4,16,23,30
Camocmosmenvras paboma odoyuarowuxcsa: AHaIU3 U ipeodpazoBanue yueOHOH nHpOpMaInm;
YyeOnuk. §17. Ymp. 6-10 ctp. 150
JlabopaTtopHoe 3ansTue (padora) Ne3 «Peaknuu nounoro ooMena. ['maponns comnein». JI.1.,J1.2, J1.4-
JI.14.
M.1.-M.9

I1.1.- IL.6.
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JIP 4,16,23,30

Camocmosmenvnasn paboma obyyarowuxcsa: AHanu3 U npeodpazoBaHue yueOHOM HHPOpMALINY;
Yuebnuk. . §18. Yop. 17. Yap. 3,7 ctp. 155

1.5.
Knaccupurxauus
HEOPraHM4YeCKHX
CoeIMHEHUH U UX

CBOMCTB

IpakTuyeckoe 3ansitue Ne2 PerieHue sKkcnepUMEHTANbHBIX 3anad mo teme: Oxcuabl. CBOMCTBa, JI.1.,J1.2, J1.4-
IIPUMEHEHNE J1.14.
M.1.-M.9
I1.1.- I1.4, T1.6.
JIP 4,16,23,30
Conep:xxanue y4e0HOIro MaTepuaJia:
Baxneiimume kimacchl HEOPraHWUYECKHUX BEIIECTB: OKCHJIbI, KUCJIOTHI, OCHOBAaHMS, COJH: MX COCTaB,
HAa3BaHHUs, XapaKTEepPHbIE CBOMCTBA, COCOOBI MOTYUYEHHSI.
Camocmosmenvras paboma odoyuarowuxcsa: AHamu3 U npeodbpazoBanue yuebHoi madopmarmu Kype
JICKIUI IO HEOpraHM4eCKOW XMMHH, TOATOTOBKAa COOOLIEHUI Ha TeMy MO BbIOOPY: OKCHIIBI U CONH
KaK CTPOUTEIbHBIC MATEPUATIBI.
JlabGopatopnoe 3ansiTue (padora) Ne4 «Kucnorsl. OcHoBanus. CBOWCTBA, TPUMECHEHUS» JIL1.,J1.2, J1.4-
JI.14.
M.1.- M.9
I1.1.- IL.6.
JIP 4,16,23,30
Camocmosmenvuaa paboma odyuarowuxcsa: llogbop, aHamm3 W mpeoOpazoBaHHE y4eOHOM
uHbopMaiuu Yuebnuk §22.23 ymp. 5-8 ctp. 188, ynp. 5-7 ctp. 192
JlabopaTropHoe 3ansTue (padora) NeS «Conu. CBoiicTBa, MPUMEHEHHE) JI.1.,J1.2, J1.4-
J1.14.
M.1.-M.9
IL.1.- IL.6.
JIP 4,16,23,30
Camocmosmenvnaa paboma odyuarowuxca: llogbop, aHamuM3 U npeoOpazoBaHHe Yy4eOHOM
nHdopmaruu Yuyeonuk §24 ymp. 5-8 ctp. 199
Tema Nel.5.1 Pemenue skcriepuMeHTaIbHBIX U IPOU3BOACTBEHHBIX 3a1au. KoHTponbHas paboTa J.1.,J1.2, J1.4-
J1.14.
M.1.-M.9
I1.1.- I1.4, I1.6.
JIP 4,16,23,30

Camocmosmenvnas paboma obyuarowuxcs: Ilogbop, anHanu3 u mnpeoOpa3oBaHHe Yy4eOHOM
uHdopmaruu Yueouuk §25 ymp. 1,3,6,7 crp. 204
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Hmoz I cemecmpa: MakcumanbHasi yaeOHast Harpy3ka (Bcero) 48
Obs3arenbHas ayJUTOpHas yueOHast Harpy3Ka (BCero) 32
NpaKTUYCCKUE 3aHATHUS 4
naboparopHbie 3aHITHS (PabOTHI) 10
camocrosTelbHas paboTa 16
KOHTpOJIbHas paboTa 2
1.6. Xumnueckune | TemaNel.6.1 Tumnbl XUMHUECKUX pEAKIIUI 2 JI.1.-J1.5
peakiuumn M.1., M.4.-M.9.
I1.1.- I1.4, I1.6.
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJa:
Peakiuu coenuHenwusi, pa3noxkeHusi, 3amenieHus, oomeHna. Karamuruueckue peakmuu. OOpaTumbie U
HeoOpaTHMble  peakiuu. [OMOreHHble M  TETEepPOreHHbIe peakUuu. OJK30TEPMUYECKHE U
sHAOTEpMUYECKHE peakuu. TernaoBoi ap ekt xumuueckux peakuuil. TepMoxumuueckue ypaBHeHHUs.
OOpatuMble U HEOOpaTUMBIE PeakLMU. XUMHUYECKOE PABHOBECHE U CIIOCOOBI €r0 CMEIIEHUS.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUU: OINpPEAETICHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM
peakuuy, CTENEHb OKUCJICHMS, OKHUCIUTEIM, BOCCTAHOBUTENH, IIPOLECCHl OKHUCIEHUS U
BOCCTAHOBJIEHMsI. THIBI OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX peakuuil. CocTaBieHHE 3JIEKTPOHHOTO
OanmaHca NpHU COCTaBICHUH ypaBHEHWH. 3HAuCHHE OKUCIMTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUi B
IPUPOJIE U HA MIPEANIPUATHIX KEJIE3HOAOPOKHON OTPACIIH.
OnexTponus. Psan ctanmapTHBIX 3JEKTPOJHBIX MOTeHLHManoB. [Ipouecchl, npoTekatoniye Ha KaTone U
aHoOJle, UX 3HA4YCHHE B MPAKTUKE XKEJIE3HOJAOPOKHBIX O0BEKTOB. 3akoHbl Papanes. AKKyMYJISTOPHI:
OPUHIUI UX pabOThl, UX NPUMEHEHHE B TATOBOM IOABMXKHOM cocTaBe. [loHsATHS: ranbpBaHOCTerus,
raJIbBAHOIUIACTUKA, UX IPAKTUUYECKOE 3HAUCHHE B JKEJIE3HOJOPOKHOM XO35HCTBE.
Camocmosmenvnaa paboma odyuarowuxca: llogbop, aHamu3 U npeoOpazoBaHHE Yy4eOHOM 1
uHpopmanmun Yueonuk §13,14 ynp. 1-4,8 ctp.126, moarotoBka cooOIIeHUH HA TeMy IO BBIOOPY:
[IpakTHyeckoe MPUMEHEHHUE IEKTPOIIN3a: paMHUPOBAHKE, TAJIbBAHOIIJIACTUKA, FAIbBAHOCTET M.
IIpakTnueckoe 3ansTue Ne 3 PelmieHue SKCIEepMMEHTaIbHBIX 3adad Mo TeMe: OKUCIUTENTbHO- 2 JIL1.,J1.2, J1.4-
BOCCTAHOBUTENIBHBIE PEAKIIUU. DJIEKTPOIHU3 J1.14.
M.1.-M.9
I1.1.- I1.4, I1.6.
JIP 4,16,23,30
Camocmosmenvuas paboma obyuarowuxcs: Ilombop, aHamu3 u npeodpazoBaHuEe yueOHOU 1

nHdopmaruu Yueonuk §19 ymp. 3,4,7 ctp. 163
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TemaNel.6.2 CkopocTh XUMUYECKOMN peakuuu

JIL1.-JLS

M.1., M.4.-M.9.
I1.1.- I1.4, T1.6.
JIP 4,16,23,30
Copep:xanue yueOHOro MaTepuaJa:
CkopocTh xuMu4ecknx peakiuii. [loHsTHEe 0 CKOPOCTH XMMHUYECKUX PEaKIHid. 3aBUCUMOCTb CKOPOCTHU
XUMHYECKHX PEAKINH OT Pa3IMIHBIX (PaKTOPOB: MIPHUPOJIBI PEArHPYIOIINX BEIICCTB, UX KOHIICHTPAIIHH,
TEMIEPATYPhI, MOBEPXHOCTH COMPUKOCHOBEHHSI M MCIIOJIb30BaHHUs KaTaJIn3aTOPOB.
Camocmosmenvras paboma obyuarowuxcs: 1logdbop, aHanm3 u mpeodpa3zoBaHne yueOHOM
uHpopmanuu Yuebnuk §15 ynp. 1-7,12 ctp. 136
Tema Nel.7.1 Xumusa metamioB. Koppo3us mertamioB. MeToasl 3auThl KOHCTPYKIMN ITOJBHKHOTO JIL1.-JL.S
COCTaBa KEJIE3HOJOPOKHOIO TPAaHCIIOPTA M.1., M.4.-M.9.
I1.1.- 1.4, I1.6.
JIP 4,16,23,30
Copep:xanue yueOHOro MaTepuaJa:
1.7. MeTaLiIbl K Meramibl, UX NOJIOKEHUE B nepuoandeckoit cucteme anemeHToB .M. MennaeneeBa. DneKTpOHHOE
HeMeTaJLJIb CTPOCHHE UX aTOMOB. XapaKTePUCTUKA (PH3UICCKIX U XUMUICCKUX CBOMCTB META/LIOB. JKemne3o — kak
OCHOBHOM KOMITOHEHT MHOTHX CIUTaBOB. lIpuMeHeHHWe MeTauioB M HUX CIJIaBOB B KauyecTBE
KOHCTPYKIIMOHHBIX MaTEPHAJIOB Ha NPEINPHIATHIX JKEJIC3HOJOPOXKHOTO TpaHcmopTta. Kopposus
METaJUIOB, 0COOCHHOCTH KOPPO3HOHHBIX MPOIIECCOB, MPOUCXOAALINX Ha 00BEKTaX KeJIe3HOJOPOKHOTO
TPaHCIOPTA. 3alIuTa OT KOPPO3HUH.
Camocmosmenvuas paboma obyuarowuxcs: Ilombop, aHamu3 © npeobpazoBaHuEe yueOHOU
nHpopmarun Yueonuk §20 ymp. 5 ctp. 173 , moAroroBka npe3eHTamnuii Ha TeMy 1o Beioopy: Mcropust
MOJTyYeHHUs] M TMPOU3BOJCTBA ANOMUHHUA. PONb METaioB B MCTOPUU YETOBEUECKON IMBUIM3AIINU.
Hctopusa oTedecTBEHHON YepHOM MeTanyprud. McTopus OTE€YeCTBEHHOW LIBETHOM METaJTypryu.
XUMHUsT METAJJIOB B MOeH TPO(eCCHOHATBLHONM NEATENbHOCTH. 3aBUCUMOCTh CKOPOCTH KOPPO3HH OT
yCIIoOBUHM OKpyxatomieil cpensl. Knaccudukanus KOppo3uHM METauIOB IO PA3IUYHBIM TNPU3HAKAM.
Crioco0blI 3aIUTH METAIIOB OT KOppo3uu. [Ipon3BOACTBO UyryHa U CTaJIH.
Tema Nel.7.2 Xumus HeMeTaI0B JL1.-JL.5
M.1., M.4.-M.9.
IL.1.- I1.4, I1.6.
JIP 4,16,23,30

Copnep:xanue y4eOHOro MaTepuaJia:
Hewmeramnel, UX TOJOXKEHHWE B TNEPHOAMYECKONW CHUCTEME DJIEMEHTOB, OCOOCHHOCTH AIIEKTPOHHOTO
CTpoeHHs uX aToMoB. Du3HUecKre U XMMUYECKUE CBOMCTBA HEMETAIIJIOB.
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Camocmosmenvuaa paboma odyuarowuxcsa: llogbop, aHanmm3 W mpeoOpazoBaHHE y4eOHOM 1
uHbopMmaiuu Yuebnuk §21 ynp.6,7 ctp. 179
JlabopaTtopHoe 3ansaTue (padora) Ne6 «MeTtamibny 2 JI.1.,J1.2, J1.4-
J.14.
M.1.-M.9
I1.1.- I1.4, I1.6.
JIP 4,16,23,30
Camocmosmenvhasn paboma o6yyaowuxcs: COCTaBJICHUE CXEM YPaBHEHUH peakiuii 1
Paznen 2. Oprannyeckasi XuMusi 51/34/17
2.1. OcHOBHBIE Tema Ne2.1.1 IonsiTie 00 opraHUYeCKUX BEUIECTBAX, UX IPUMEHEHHUE Ha KEJIE3HOM J1Iopore 2 JL1.-JLS5
MOHATHS M.1., M.4.-M.9.
OpraHn4yecKom IL.1.-11.3
XHMMHU U TEOPUS JIP 4,16,23,30
CTPOEeHHUA Coaep:xanue yueOHOro MaTepuaJa:
OpPraHHYecKuX [Ipenmer opranmueckoil xumuu. BemiectBa opranmdeckue u Heopranudeckue. CocTaB XMMHYECKHX
coeJUHEeHHU I BELIECTB, 0COOEHHOCTU MX CBOMCTB.
Opranuyeckass XUMHsS — XHMHUS COeIMHEHMH yriepoaa. OpraHudeckue COEIMHEHHs B TPUPOJE.
CuHTeTHYECKHE OPraHN4YECKHE BEIIECTBA M UX IPUMEHEHHUE Ha KEJIE3HOJOPOKHOM TPAHCIIOPTE.
Camocmosmenvnaa paboma odoyuarowuxcsa: llogbop, aHamu3 U npeoOpazoBaHHe Yy4eOHOM 1
uHpopmanuu Yuebnuk 10 xmacc. §1 ymp. 1-6 crp.12, moaroroBka cooOuieHnid Ha TEMBI IO BHIOOPY:
Kusub u pesrensHocTs A. Kexyne. XKusup u mesrensHocts U. Bepriemmyca. Ku3Hb U IeSTelTsHOCTD
®. Bemepa.
Tema Ne2.1.2 Teopust A.M. bytnepoa. Knaccupukanust opraHMuecKux BeIiecTB 2 JIL.1.-J1.5
M.1., M.4.-M.9.
I.1.-11.3
JIP 4,16,23,30
Coaep:xanue yueOHOro MaTepuaJa:
Teopust XUMUYECKOTO CTPOCHHSI OpraHu4YecKuX coenHeHn. OCHOBHBIE MOJOKEHUS TEOPHUH CTPOCHUS
oprannueckux Beuniects A.M. bytiepoBa. 3aBUCHUMOCTb CBOWCTB BELIECTBA OT XUMUYECKOTO CTPOECHHUS
MoOJIeKyJl. 3HaueHHEe TEeOpUU XHUMHUYecKoro crpoeHus. Mzomepus. Knaccuduxanus opraHmdeckux
COeIMHEHUH, peakiuil. OyHKIIMOHAJILHBIE TPYIIIILL.
Camocmosmenvuas paboma odyuyaiowuxcs: Ydaeonuk 10 xmace. §2 ymp. 1-5,8 crp.22, moaroroka 1
coobuieHuit Ha Temy 1o BeIOOpy: JXKusHb U gedrensHocTh A.M. ByTieposa
2.2 Tema Ne2.2.1 [lpenenbHble yrieBogoponbl (AikaHbl). DKOJIOTMYECKHE MPOOJIEMbl MCIOJIB30BaHUS 2 JIL1.- J1.5, J1.14.
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Yraesonopoas! U
UX NPUPOJHDbIE
HCTOYHUKH

YIJI€BOAOPOAHOrO TOILIIMBA

M.1., M.4.-M.9.
IL.1.- I1.4, I1.6
JIP 4,16,23,30

Conep:xanue y4e0HOr0 MaTepuasa;

[IpenenwvHbie yriaeBonopoas! (Ankanbl). CoctaB u crpoenue. Homenkiatypa u uzomepus. usnueckue
cBoiicTBa. XMMHMUYECKHE CBOWCTBA: M30MEpHU3alUs, TOPEHHE, KPEKUHI, 3aMEILEHUE, HEIOJIHOE
OKHCJIEHUE, aeruapupoBanue. [lodyyeHue aakaHOB: KaTaIUTUYECKOE TUAPUPOBAHUE, TEPMUUYECKOE
cIulaBjieHue coiiedl, peakuus Bropuoa. Ilpumenenume. OtaenbHble npencrtasutenu. [Ipaktuueckoe
3HAUEHUE AJIKAHOB B JKEJIE3HOJOPOKHOM XO3sIICTBeE.

Camocmosmenvnaa paboma odyuarowuxca: llogbop, aHamu3 U npeoOpazoBaHHe Yy4eOHOM
uHpopmanuu Yuebnuk. §3 ymp.7,8,12 crp.32, moaroroBka cooOlIeHUII Ha TeMmy IO BBIOODY:
DKOJIOTHYECKHE aCTIEKThl HCIOIb30BaHMS YTIICBOAOPOIHOTO CHIPS. XUMHS YTIIEBOAOPOIHOTO CHIPBS
U Mos Oyymiasi CoelaabHOCTb.

JlabopaTtopHoe 3ansaTue (padora) Ne7 «Ilonarue 06 oprannueckux BemectBax. [lonyuenue sTuneHa
Y OTIBITHI C HUM»

JI.1.,J1.2, J1.4-
J.14.
M.1.-M.9
IL.1.- I1.6
JIP 4,16,23,30

Conep:xanue y4eOHOr0 MaTepuasa;

Hemnpenenbupie yrimeBogopoasl (Ankensl). CoctaB u cTpoeHune. HomeHkmatypa W u30MepHs.
®dusnueckue cBoicTBa. XUMHUYECKHE CBOMCTBA: IMPUCOEAMHEHUE TajJOr€HBOJOPOIOB, TaJOreHOB,
BOJIOPO/Ia, BOJIBI; OKHUCIIEHHE (MATKOE, YaCTUIHOE, JKECTKOE), TOPEHHUHE, MOoJuMepHu3anus. Mexanusm
peakuun npucoenuHenus. [IpaBuno MapkoBHukoBa. IloyueHue ankeHOB: TEPMUYECKUM KPEKUHT
aJKaHOB, KaTaJUTHUYECKas ACTHUIpaTallusi CIUPTOB, OTIICIJICHHE TaOTeHBOJOPOJOB NPHU JACHCTBUU
CIIMPTOBBIX PACTBOPOB IIE€JIOYEH HAa aJIKWITaJOT€HU]Ibl, JETajJOr€HUpPOBAaHUE IIPU HArpeBaHUU
JTUTAIOTCHUIOB C aKTHMBHBIMH MeTaiamu. OTaenbHble TpenctaButend. lIpakThdyeckoe 3HaueHUe
AJIKEHOB U UX MPOU3BOJIHBIX B JKEJIE3HOJOPOKHOM XO3SMCTBE.

Ankanuensl. CoctaB u ctpoeHue. Homenknarypa u nzomepus. @usnyeckre cCBONCTBA. XUMHUYECKUE
CBOMCTBA:  MpUCOEAUHEHWE, nonuMmepuszanus. [lomyueHue — ajnkagueHOB:  OJHOBpPEMEHHas
KaTaJIMTAYECKass  JETUApaTalus W JACTHIPUPOBAHHUE, JCTUAPHpPOBAHME alkaHOB. OTaenbHbIE
npeacraButeny. Kaydyk — TOpUpPOIHBIA TOJIHMMEp, €ro CTPOEHUE, CBOMICTBA, BYJIKaHU3AIUS.
[TpakTHUeckoe 3HaYeHHE aJIKaJHEHOB B )KEJIE3HOJOPOKHOM XO3sIiCTBE.

Camocmosmenvnaa paboma odyuarowuxca: llogbop, aHamum3 W npeoOpa3oBaHHE Yy4eOHOM
nHdopmaruu YueOonuk. §4,5

IIpakTuyeckoe 3ansitue Ned4 Pemienuwe SKCIEPUMEHTAIBHBIX 337a4 MO Teme: AIETHIEH M €ro

JI.1.,J1.2, J1.4-
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roMoJsioru (AJKUHBI)

JI.14.
M.1.-M.9
I1.1.-11.4, I1.6
JIP 4,16,23,30

Conep:xaHue y4eOHOro MaTepuasa;

AueruneHoBbie yriaeBoaopoasl (Ankunbel). CoctaB M crpoeHue. HomeHkmnaTtypa U u30MepHs.
®usnyeckue  CcBoWCTBA. XUMHUYECKHME CBOMCTBA: MPUCOCIWHEHUE  BOJIOPOJAA, TAJIIOTEHOB,
rajoreHBOJAOPOAOB, THIpaTalus, OKHUCIEHUE, TOpeHue, nonumepuszauusd. llomydeHue anKuHOB:
OTIIEIICHHWE JIBYX MOJICKYJI TallOT€HOBOJOpPOAA OT JWTajJOTEHIIPOM3BOIAHBIX alkaHOB. OTAelbHbBIC
npeacraButTeny. IIpumeHeHue aneTuineHa U €ro roMoJIOrOB Ha NPEANPUATUAX KEIE3HOIOPOKHOIO
TpaHCHOpPTA.

Camocmosmenvnas paboma obyuarowuxcs: Ilogbop, anHanm3 u mnpeoOpa3oBaHHe y4deOHOM
uHbopMaimu YuebHuk. §6 ymp.4,7 ctp. 51

Tema Ne2.2.4 Apenbl. CocTaB, CTPOCHUE, TOJTYYECHUE

JI.1.- J1.5, J1.14.
M.1., M.4.-M.9.
IT.1.-1L.3
JIP 4,16,23,30

Conep:xanue y4eOHOro MaTepuasa:

Apenbl. CoctaB u crpoenue. Homenknatypa u uzomepusi. dusnyeckue cBoiicTBa. XUMHYECKUE
CBOIicTBa: 3amMenieHHe (TajJoreHHUpOBaHUE, HUTPOBaHHUE, CyJIb(GUPOBaHUE, AJKUIHPOBAHHE);
MpUCOEIMHEeHNE (TUIPUPOBAHKE, TaJOTeHUpPOBaHUE); okucieHue. [lomydeHrne apeHoB: apoMaru3alus
aJKaHOB, TepMHUYECKOe AerujapupoBaHue. OTAenbHbIEe NpeAcTaBUTENN. lIpruMeHeHue apeHOB U HUX
TOMOJIOTOB Ha MPEANPUATHSAX KEIEC3HOJOPOKHOTO TpPAHCHOPTA.  TOKCHYHOCTH APOMATHYECKUX
YIJIEBOJOPOAOB. S MOXUMHUKATHL.

Camocmosmenvuaa paboma odyuarowuxcsa: llogbop, aHamm3 W mpeoOpazoBaHHE y4eOHOM
uHbopMmaiuu Yuebnuk §7 ymp.3,4 ctp. 55

Tema Ne2.2.5 Ilpupoansie ncToOUHUKH yriieBoaopoaoB. [lpuponusiii ras. Hedgts. Kokcoxumuueckoe
Ipou3BOACTBO. llepcrnekTuBbl sHepreTuku. Buabl TomimBa U ¢cMa3o4yHbIX Macell. I[IpuMeHeHne ux Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE MPH IKCILTYyaTalluy IIOBUKHOTO COCTABA.

JI.1.-JL.5, J1.14.
M.1., M.4.-M.9.
I.1.-11.3
JIP 4,16,23,30

Copep:xanue yueOHOro marepuasa:

[Ipupoansie ucTouHuKU yrieBoaoponoB. Hedrs. OcHoBHBIE MecTopokaenus HepTH B Poccum. Ee
coctaB U cBoucTBa. IIpoaykThl (QpakIMOHHOM TEperoHKM HeYTH U UX TNPUMEHEHUE Ha
KeJIe3HOJOPOKHOM TpaHcropTe. KpekuHr n apomatusaiust HegTenpoaykroB. CMa3ouHble Maciaa Ipu
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JKCIUIyaTalldd W PEMOHTE MOABMKHOrO cocrtaBa. llupomus. OxpaHa OKpysKaroleWd cpenbl npu
HedTenepepaboTKe U TPAaHCTIOPTUPOBKE HEPTENPOTYKTOB.

[Ipupoansiit ra3. OCHOBHBIE MECTOPOXKJIEHUS pUpoAHOro ra3a B Poccun. CoctaB mpHUpOIHOro rasa.
OOnacTi NpUMEHEHUs NMPHUPOJHOrO Ta3a, B TOM YHUCIE€ U HAa MNPEIIPUATHIX KEIE3HOAOPOXKHOTO
TpPAaHCNOPTA. BiusHue Ha OKpYKAIOIIYH CPEeLy Ppe3yJlbTaTOB HCIOJIb30BAaHUS IPUPOJHOIO TIa3a H
HeTENpOAYKTOB Ha jKEJIe3HOJOPOKHOM TPAHCIIOPTE.

Kamennsbiii yronb. OcHOBHBIE MecTOpOXkaeHUs KaMeHHoro yris B Poccuu. KokcoBanue. [IpomykTsl
KOKCOBaHHUS, MX IpuMeHeHHe. OOiacTu MNpUMEHEHHs KaMEHHOTo YIJIi Ha >KeJIe3HOIAOPOKHOM
TpaHcnopre. [Ipo0neMa nony4eHus )KUAKOro TOIUIMBA U3 YIUIA.

Camocmosmenvras paboma oobyuarowuxcsa: llombop, aHanmu3 u npeobpazoBaHue yueOHOU
uHpopmarun Yuebnuk §8 ymp. 4-7 ctp. 62, MOAroTOBKa COOOIICHHI Ha TeMy 10 BBIOOpPY: [IpoGiemsl
MOJyYeHUsl JKUIKOTO TOIUIMBA M3 YIIs. DHEpPreTudeckue MmpoOieMbl B CTpaHe. Buasl TorumBa u
CMa304YHBIX Macel, NMPUMEHSIEMBIX B JKEJIC3HOJOPOKHOM XO03sicTBe. [IprMeHeHue OpraHudecKux
COEIMHEHUH B JKEJIEe3HOIOPOKHOM X03sKcTBe. HedTh, HeTaHbIE PpakiMy U UX TPAHCIIOPTUPOBKA

23
Kucaopoaconep:xa
mue
OpraHuveckue
COeTHHEHMSI.

JlabopaTropHoe 3ansTue (padora) Ne8 «CpoiicTBa CiupTOB»

J.1.,J1.2, J1.4-
JIL15.
M.1.-M.9
IL.1.- 116
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJa:

Crouptel. CoctaB u ctpoenue. Homenkinarypa u uzomepusi. dusnyueckue CBONCTBA. XUMHUYECKHUE
CBOWCTBA: pEaKUUH MPUCOSAUHEHUsS (LIETOYHBIX METAJUIOB, TaJOr€HOBOJOPOOB, KapOOHOBBIX
KHCIIOT); pEeaKIMu OKHUCJIeHHEe (MSTKoe, TIIOJHOE), JAeruiapatanus (BHYTPUMOJEKYJISpHAS |
MeXMoJeKysipHasi). IlomydyeHune cnupToB: KaTaJUTUYECKas  JerHapaTalys ajJKeHOB, THAPOJIN3
TaJIOTeHIIPOU3BOIHBIX, KATAJIUTUYECKOE BOCCTAHOBJIEHHE albAECTUIAOB U KETOHOB. OTAenbHbIE
npencraBuTeny. BinsHue Ha opraHusM. [lpakTudeckoe 3Haue€HHE OJHOATOMHBIX CIHMPTOB B
JKEJIe3HOJOPOKHOM X03siiicTBe. [lepeBo3ka CIUPTOB MO KeJNe3HOW Jopore, MapKUPOBKA TPY30B.
MHuoroaromusle cnupthl. CocTaB, HOMEHKJIAaTypa, nzomepus. dusnueckue cBoilcTBa. XUMHUYECKHE
CBOMCTBa:  peakUuMu  MpPUCOENMHEHHUS  (IEJIOYHBIX  METa/IOB,  IIEJOYel,  TaJoreHoB,
KHUCJIOPOJICOIEP)KAIMX ~ KUCJIOT); PpPEaKUMM 3aMEIICHHs, peakUuu aJKWIMPOBaHUS, PpPEaKIHUU
nerugaparauuu. [lodydeHre MHOTOATOMHBIX CIHMPTOB: THAPOJU3 ANKWITAIOreHuaoB. OTAenbHbIe
npencraBuTenu. [IpakTuueckoe 3HaueHNEe MHOTOATOMHBIX CIIMPTOB B JKEJIE€3HOIOPOKHOM XO034HCTBE.
Apomatuueckue criupThl. (Penosnnl). CocTas, cTpoenue, kinaccudukamnus. HoMeHknarypa u usoMepusi.
®u3nyeckue CBOMCTBA. XHMMUYECKUE CBOMCTBA: pPEAKLMU NPUCOECIUHEHUS (LIEJIOYHBIX METAJUIOB,
miesiodeit); peakuuu 3aMmenieHus (OpoMupoOBaHHME, HUTPOBAHHE), PEAKIIMU OKHCICHHsS, PEAKIUU
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nosmkoHaeHcanuu.  [lomyueHue  apoMaTWyYecKMX  CHOUPTOB:  KATAIMTHUYECKOE  OKUCIIEHUE
U30MpONMIOeH301a, MET0YHONH Tuaponu3 xinopbensona. OTnenbHble mpeacTaBuTenu. [Ipaktuueckoe
3HAYEHHE apOMATHYECKUX CIUPTOB U UX MPOU3BOJHBIX B JKEJIE3HOIOPOKHOM x03siicTBe. [lepeBo3ka
apOMaTHUYECKHX CIUPTOB IO JKeJIe3HOH 10pore, MapKUpOBKA IPY30B.

Camocmosamenvnasa paboma obyuarowuxcs: Ilogbop, anmanu3 u mpeoOpazoBaHHe y4eOHOI
uHpopmanuu YueOnuk § 9,10. moaroroBka cooOIieHui Ha TeMy o BeiOopy: Metanoin: xemoduius u
xemo(oOust. DTaHoI: Benuyaiiiee 0Jaro U CTpamHoe 3710. AJKOTOJIM3M U €ro MpodUIaKkTHKA.

TemaNe2.3.2 Anpaeruasl 1 KapOoHOBBIE KUCIOTHL. COCTaB, CTpOeHUE, KilaccuuKaIus

JL1.-J1.5, J1.14.
M.1., M.4.-M.9.
.1.-T1.4,T1.6
JIP 4,16,23,30

Coaep:xanue yueOHOro MaTepuaJa:

Ansnerunpl. CocTaB, cTpoeHue, kinaccudukamnus. Homenkinatypa u m3omepusi. Du3ndecKkue CBOMCTBA.
XUMHUECKUE CBOMCTBA: peaklUH MPUCOEANHEHHs (CIUPTOB, CUHMIBHONW KHUCIOTHI, THAPOCYIb(UTOB,
BOJIOPOJa);  PEAaKIMM  3aMELICHMs, pPEaKIUH  OKHUCIIEHUS, peakUud [OoJIMMEpU3aluud U
nojukoHaeHcauu. IlomydeHue anpAeruioB: KaTaJUTUYECKOE OKUCIEHUE aJKEHOB, OKHCJIEHUE
CIIMPTOB, KAaTAJIUTUUYCCKOC JOCTHAPHUPOBAHUC TICPBUYHLIX CIIHPTOB. OTneanme MMpeaACTaBUTECIIN.
[IpakTHyeckoe 3HaUeHUE albAETUIOB U UX IPOU3BOIHBIX B JKEIE3HOAOPOXKHOM Xo3siiicTBe. IlepeBo3ka
JIBJIETUOB T10 >KEJIE3HOM 10pore, MapKUpOBKa IPy30B.

Kapbonossie kucnotel. CocTaB, cTpoeHue, kiaccupukanus. HomeHknatypa u usomepus. Ousndeckue
cBOMicTBa. XMMHUYECKHE CBOMCTBA: pEaKLUHUM NPUCOEIAUHEHUS (METayuloB, OCHOBHBIX OKCUIOB U
OCHOBAHHUH, COJIEeH, CIIUPTOB, raJIOT€HOB); peakiuu stepudukanuu. [Tloayyenne kapOOHOBBIX KHCIIOT:
KaTAJIMTUYICCKOC OKHCJICHHUEC QJIKAaHOB, OKHUCJICHHC aJbACTHUAOB W ICPBUYHLIX CIHUPTOB, THAPOJINU3
raJloTeH3aMeleHHbIX YIJIEBOJOPOJOB, BBITECHEHHE U3 COJEH MMHEPAJbHBIMH KHUCIOTAaMHU TIpU
HarpeBaHHU. OTI[CJH)HLIG npeaACTAaBUTCIIN. HpaKTI/I‘-IGCKOG 3HAa4YCHUC Kap6OHOBI)IX KHCIIOT MU HX
IPOM3BOJHBIX B JKEJIE3HOJOPOKHOM Xo03sicTBe. [IOHATHE O CHHTETMYECKMX MOIOIIUX CpeICTBax.
IlepeBo3ka kapOOHOBBIX KHCJIOT IO >KEJIE€3HOM 10pore, MapKUpOBKa IPy30B.

JlaGopaTopHoe 3ausiTie (padora) Ne9 «CBoiicTBa allbJETUI0B U KAPOOHOBBIX KUCIOT

J.1.,J1.2, J1.4-
JI1.14.
M.1.-M.9
I.1.- I1.6
JIP 4,16,23,30

Camocmosmenvnas paboma obyuarowuxcs: Ilogbop, anmanm3 u mpeoOpa3oBaHHe yueOHOI
uHpopmanuu Yuebnuk. §11,12 ynp.6,7 crp. 84, ymp. 6,8 ctp.91, noaroroBka coodueHnii Ha TeMy O
BbIOOPY: MypaBbHHasI KHCJIOTA B IPUPOJIE, HAYKe U Mpou3BocTBe. McTopus ykeyca.
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Tema Ne2.3.4 Cnoxuble 3¢upsl. Kupsl. [Toustue o CMC

JI.1.- JL.5, J1.14.
M.1., M.4.-M.9.
I1.1.-11.4, I1.6
JIP 4,16,23,30

Copep:xanue y4yeOHOro Mmarepuasa:

Crnoxuble 3¢upsl. CoctaB, crpoeHue, kiaccudpukanus. HomeHnknarypa u usomepus. Dusmueckue
cBoiicTBa. XuUMHUecKHUe cBOMCTBA: ruApoiin3. [lodyueHue ciokHbIX 23QUPOB: peakuu dTepruduKaym.
OtnenbHble npeacTaBuTenu. [IpakTHueckoe 3HaUeHUE CIOXKHBIX F(PUPOB.

Kupsl. CocraB, ctpoenue, kinaccudukanuss. Homenknarypa u uzomepus. ®dusnyeckue CBOMCTBA.
XHMMHUUYECKUE CBOMCTBA: TUAPOIN3, OMBLUICHUE, KaTAIMTUYECKOe ruapuposanue. llomydenue xupos:
HarpeBaHue IIMIEpUHA C BBICIIMMHU KapOOHOBBIMM KHciaoTaMu. [IpakTuyeckoe 3HaYeHHE KUPOB U UX
IIPOU3BOAHBIX B XKEJIE3HOLOPOKHOM XO3SICTBE.

Camocmosmenvuas paboma obyuarowuxcs: Ilonbop, aHamu3 u npeoOpazoBaHue yueOHOMU
uHpopmanmu Yuebnuk. §13  ynp.4-12 crp. 100, moaroroBka cooOieHHH Ha TeMy IO BBIOODY:
CrnoxHable 2(GUpHl 1 UX 3HAYCHUE B MPUPOJIE, OBITY W TPOU3BOJCTBE. JKUPHI KaK MPOAYKT MUTAHUS H
XHUMHUYECKOe ChIpbe. 3aMEeHa KHPOB B TEXHUKE HEMMIIEBBIM ChIpbeM. HexBaTka MpoJOBOJICTBUS Kak
rio0anbHas mpobsieMa 4esloBeYecTBa U MyTH €€ pelleHus. Mpula: mpouuioe, Hacrosiuee, Oyayliee.
CpencTBa TUTHEHBI Ha OCHOBE KHCIIOPOJICOJIEPXKAIIUX OPraHMYeCKHX coequHeHuH. CHUHTeTHYecKue
moromue cpeactsa (CMC): TOCTOMHCTBA M HETOCTATKH.

JlabopaTtopHoe 3ansaTne (padora) Nel) «CBoiicTBa yrieBoaoB»

J.1.,J1.2, J1.4-
J.14.
M.1.-M.9
I1.1.- I1.6
JIP 4,16,23,30

Conep:xanue y4e0OHOIo MaTepHuaJa:

YrneBoasl, ux Kinaccudukanus (MOHOCAXapUIbl, TUCAXaPUIbI, Todrcaxapubl). [ Toko3a — BeIecTBo
C JIBOMCTBEHHOW (YHKIHMEH — albJEeTHAOCIUPT. XHUMHUYECKHE CBOWCTBA TJIFOKO3BI: OKHCIICHHE B
TIIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, CIIUPTOBOE OposkeHue. [IpruMeHeHre TIIFOKO3bI Ha
OCHOBE CBOMCTB.

ITonsiTHE 00 MCKYCCTBEHHBIX BOJIOKHaX. [IpakTHuecKoe 3HAaUCHHE YIIICBOJIOB.

Camocmosmenvras paboma obyuarowuxcs: Ilombop, aHanmu3 u npeobpazoBaHuEe yueOHOU
uHpopMaruu YueOHuk. §14,15, moaroroBka cooOIIEHUI Ha TEMY 1O BEIOOPY: YTJIEBOJBI M UX POJIb
B KMBOM mpupoe. PazButue caxapHoii MpoMbIIIIeHHOCTH B Poccun.

2.4.
A3oTcoaepkaiue

Tema No2.4.1 AMUHBL. AHUINH

JI.1.-JL.5, J1.14.
M.1., M.4.-M.9.
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OpraHuveckKue
coe/IMHEHMSI.
IHonumepsbl

I1.1.-11.4, I1.6
JIP 4,16,23,30

Coneprkanue yued0HOro MaTepuaJa:

Awmunbl. CoctaB, crpoeHue, kinaccudukaims. HomeHknarypa u u3omepus. dusnveckue CBOMCTBA.
XUMHYECKHE CBOUCTBA: pPeaKkuru NMpUuCOCANHCHUS (BOI[I)I, MHHEPAJIbHBIX KI/ICJ'IOT), PCaKuun OKUCIICHUSA.
[lonyueHne aMHHOB: TEPMHUECKOE AQIKHJIMPOBAHME aMMHaKa, KaTaJUTHYCCKOE B3aUMOJICHCTBUE
aMM#HaKa CcO CIIMPTOM, BOCCTAHOBJICHUC HHTpOCOGHHHCHHﬁ. OT]IeJ'II)HI)IC MMpEaACTaBUTCIIN.
[IpakTHyeckoe 3HAYCHHWE aMHHOB M HMX IPOM3BOJTHBIX B JKEJIEC3HOJOPOKHOM Xxo3siiicTBe. [lepeBo3ka
AMHHOB 10 JKEJIE3HOM JIOpOre, MAPKHUPOBKA IPY30B.

Camocmosmenvnaa paboma odyuarowuxca: llogbop, aHamu3 U npeoOpazoBaHHe Yy4eOHOM
uHpopMaiuu Yuebnuk. §16 ynp.5-7 crp. 121, noaroroska cooOmieHuii Ha TeMy 1o BbIOopy: Ku3Hb
u nesirenbHocTh H.H. 3uHnHa. AHMIMHOBBIC KPaCUTEIIH. .

JlaGopatopHoe 3ansiTue (padora) Nell « AMuHokucIOTH. benku. PaciosHaBaHue BOJIOKOH»

J.1.,J1.2, J1.4-
J1.14.
M.1.-M.9
I.1.- 116
JIP 4,16,23,30

Conep:xaHue y4eOHOro MaTepuaJia:

Awmunoxkucnotel. CocrtaB, crpoenue, kinaccudukanus. HomeHnknatypa u uzomepus. dusnueckue
cBOMCTBAa. XMMHYECKHE CBOMCTBA: pPEAKIMU MPHUCOCIMHEHHUs (ILEIOoUel, CIUPTOB, KUCIOT, CUHTE3
nenTuaoB). [lonydeHre aMUHOKUCIIOT: TUIPOIN3 OEITKOB, 3aMEIICHHE MEXAY O-TaIOreH3aMellleHHBIMU
KapOOHOBBIX KHUCIOT W AaMMHAKOM, B3aHUMOJACHCTBHE aIbJIerHI0B © amMmuaka. OtaenbHbIe
npeacraButen. [Ipaktnueckoe 3HaueHNE AMUHOKHUCIIOT.

benku. CocraB, crpoenue. duznyeckue CBOMCTBA. XHWMHUYECKHE CBOMCTBA: pPEaKIUU THAPOJIN3A,
NeHaTypauuu, KadecTBeHHble peakuuu. [lomyuenune OenxoB. OTnaenbHbIE  MPEACTABUTENH.
[IpakTudeckoe 3HaUYeHHE OCIKOB W WX TPOU3BOIHBIX B JKEJIE3HOIOPOKHOM XO3siiicTBe. benku u
MOJIMCaxapyuabl Kak OMOIMOIMMEPBI.

Bonokna, ux xmaccudukarms. IlomyueHue BoONOKOH. OTHENBHBIE MPEICTABUTEIA XUMUYECKUX
BOJIOKOH U MX IPUMEHEHUE B KEJIE3HOIOPOKHOM XO3SIICTBE.

Camocmosmenvuas paboma obyuarowuxcs: Ilombop, aHamu3 © npeoOpazoBaHuEe yueOHOU
uHdopmaruu YueOnuk. §17 ymp. 10 crp. 134, moaroroBka cooOlIeHHWH HA TEMy IO BBIOOpY:
3HaueHHEe aMHUHOKAMpPOHOBOM © aMHUHOPHAHTOBOM KHUCIOT JUIsi OOBEKTOB JKEIE3HOJOPOKHOTO
TpaHcnopTa. buocunre3 OenkoB. XUMHYECKHE BOJOKHA M HMX MPUMEHEHHE Ha >KEeJIE3HOJO0POKHOM
TPaHCIIOPTE.

Tema Ne2.4.3 Ilonumepsl. [1nactmacchl

JL.1.-J1.5, J1.14.
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M.1., M.4.-M.9.

I1.1.- 1.4, I1.6
JIP 4,16,23,30
Copep:xanue yueOHOro MaTepuaJa:
[Tmactmaccel.  [lomydenue TONMMEPOB peaknueld IMOJUMEpPU3alMH ¥ TIOJHMKOH/ICHCAIHH.
TepmoracTuuHbIe U TEPMOPEAKTUBHBIE TUIacTMacchl. [IpeacraBuTeny miacTmacc.
[IpodwmnbHeie W TpodecCHOHANBHO 3HAYMMBIC OJEMEHTHI cojaepkaHus. [loTMBHHHIXIOPHL,
nonurerpadropaTUiIeH  (TedIIOH). ®denonodopmanbaeruable  iactmaccel. Lemmymouna.
[TpomBbINITIEHHOE MPOU3BOACTBO XUMHUECKUX BOJIOKOH.
Camocmosmenvnaa paboma odyuarowuxca: llogbop, aHamu3 U npeoOpazoBaHHe Yy4eOHOM 1
nHdopmaruu Yueonuk. §21-22 ymp.5,7,8 ctp. 173
Tema Ne2.4.4 I'eHeTnueckas cBA3b BXXKHEUIINX KJIACCOB OPraHUYECKUX COEIUHEHUM. 2 JI.1.- J1.5, JI.14.
M.1., M.4.-M.9.
I1.1.- 1.4, I1.6
JIP 4,16,23,30
Camocmosmenvhas paboma obyuarowuxcs. AHaIA3 ¥ MpeoOpa3oBaHUE YUeOHON HHPOpMALIHH 2
Tema Ne2.4.5 JIluddbepeHmpoBaHHbINA 3a4€T 2
Hmoz II cemecmpa: MakxcuMaibHas yaeOHast Harpy3Kka (BCEro) 69
Obs3arenbHas ayJUTOpHas yueOHast Harpy3Ka (BCero) 46
MPAKTUYECKHUE 3aAHATUSA 4
naboparopHbie 3aHsITHS (PabOTHI) 12
camocrosTelbHas paboTa 23
nudepeHIMpOBaHHBIN 3a4eT 2
HToro: MakcumainbHas yueOHas Harpy3ka (BCEro) 117
O0s3arenbHas ayJuTOpHas yueOHast Harpy3Ka (BCero) 78
MPaKTUIECKHUE 3aHATHS 3
nabopaTopHble 3aHATHS (PabOThI) %)
CaMOCTOSITEeNIbHAs paboTa 39
KOHTpOJIbHAsA paboTa 5
Umoecosas ammecmayus 6 hopme nuddhepeHIInpoBaHHOTO 3a4eTa 5
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3. YCJIOBUSA PEAJIN3AIIMY YUEBHOM JUCIHUATLIMHBI

3.1. MarepuajJbHO-TeXHMYECKOEe oO0ecreYeHHe peaau3anvu  y4eOHOi
AUCUMIIUHBI:

VYuebHasg naucHuIUiMHA peanuzyercs B ydeOHOM kaOuHere Ne2l «Kabuner
HKOJIOTUI

O6opynoBanue yueOHOTO KabuHeTa (J1TabopaTopuu, MaCTEPCKOMN):

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YUaIOIINUXCS;

— pabodee MECTO IPErnoIaBaTes;

— KOMIUIEKT y4eOHO-HAIJISAIHBIX TOCOOUH 1 TIJIaKaTOB;

— pa3gaTOYHBIN MaTepual: IEPBOUCTOYHUKHA U OCHOBHBIC HOPMATHBHO-TIPABOBHIE
aKTHI;

- HaTypaJibHble OOBEKTHI, MOJIEIH, NPUOOPHl U HAOOPBI I MOCTAHOBKU J€-
MOHCTPAIIMOHHOTO U YYEHUYECKOTO IKCIIEPUMEHTA,

- PEaKTUBBI;

- BCTIOMOTaTENbHOE 000PYyI0BAaHUE U UHCTPYKIIHU;

Texnuueckue cpeacTra 00ydeHUsI:

— mHOTOdyHKIIMOHaIbHOE yeTporicTBo (1K, ckanep, mpunTep, Komup);
— KOMIBIOTEDP C JIMLIEH3UOHHBIM [TPOrPaMMHBIM 00€CTIEUEHUEM;

— MYJIbTUMEIUWHBIA IPOEKTOP

3.2. UudopmannonHoe odecneueHne 00ydeHust

Ilepedyens ucHoJb3yeMbIX y4eOHbIX u3aaHuil, UHTEepHeT-pecypcos,
JAOIOJTHUTEJIbHOM JIUTEPATYPHI

3.2.1 OCHOBHBIE UCTOYHUKH:

1. I'munka, HJI. O6mas xumus: yde6Hoe mocobue / 'muuka H.JL. —
Mocksa: KnoPyc, 2019. — 748 c. — (CIIO). — ISBN 978-5-406-06847-2. —
URL: https://book.ru/book/932114 (mara ob6pamenus: 19.09.2019). — Texcr:
AJIEKTPOHHBIM.

2. [Mapuun, A. I1. Oprannyeckas XuMus B pUCYHKax, TaOJIMIIAX, CXeMax:
yuebHoe nocooue / A. I1. Tapmun. — Cankrt-Iletepoypr: XUMU3 AT, 2017. —
184 c. — ISBN 978-5-93808-285-4. — TekcT: 2JICKTPOHHBIN // DIIEKTPOHHO-0MO-
muoteuyHass cuctema IPR BOOKS: [caiit]. — URL: http://www.iprbookshop.ru/
67352.html (mara o6pamenus: 02.03.2020). — Pexxum goctyna: 1jsi aBTOPU3HUP.
[Tonb30Barenen
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3.2.2 JIonoaHUTEIbHBIE UCTOYHUKH (17151 BHITIOJTHEHUSI BHEAY AUTOPHOM CaMOCTOSI-
TEJTHHOU paboThI):

1.

Epoxun FO.M., Kosanesa H.b. Xumusa aia npodeccuil n cnenuaibHOCTEN
TEXHUYECKOTO M €CTECTBEHHO-HAy4YHOro MNpOoQuiIei: y4eOHHK s CTY/I.
yupexaeHuit cpe. npod. oopazopanus. — M., 2014.
Epoxun IO.M. Xumus: 3agauu U yrpaxHeHus: ydeb. mocobue s CTyII.
yupexieHuit cpea. npod. oopazoBanus. — M., 2014.

. Epoxun IO.M. COOpHUK TECTOBBIX 3aJaHUN MO XUMUH: yueO. mocooue s

CTY/1. YUpEXKJICeHHH cpea. npod. odpazoBanus. — M., 2014.

. Epoxun FO.M., Kosanesa HU.b. Xumus minsa npodeccuii U CienHaIbHOCTEH

TEXHUYECKOTO NPOPHiIA. DIEKTPOHHBIN Yy4eOHO-METOANYECKUI KOMILIEKC.
— M., 2014.

Cnaokos C. A., Ocmpoymos U.I'., I'abpuenan O.C., Jlykvanoea H.H. Xumus
1St podhecCuil U CIeUaNbHOCTEH TEXHUYECKOTO Mpoduiis. DIEKTPOHHOE
MPUJIOKEHHE (JIEKTPOHHOE YUeOHOE U3/IaHUE) JJIsl CTY . YUPEKICHUM Cpe/.
mpod. obpazoBanus. — M., 2014

3.2.3 DnekTpoHHbBIE 00pa30BaTEIbHBIC TPOTPAMMBI: -

3.2.4 aTepHeT — pecypchl:

www.pvg.mk.ru (onmumnuazna «Ilokopu BopoObeBbI TOphD»).
www.hemi.wallst.ru (OGpa3zoBaTeNbHBIN CAUT AJIS MIKOJIBHUKOB «XHUMHS).
www.alhimikov.net (OGpa3oBaTeabHBIN CAUT SISl IIKOJIBLHUKOB).
www.chem.msu.su (aekTpoHHast OMOIMOTEKA O XUMHUM).

www.enauki.ru (MHTepHEeT-U3JaHue 1 yuuTened « ECTeCTBEHHbIE HAYKH).
www.1september.ru (MeToguueckas razera «llepBoe ceHTAOPs»).
www.hvsh.ru (kypHan «Xumus B mikone»). www.hij.ru (kypHas «XuMus u
KHUZHBY).

www.chemistry-chemists.com (371€KTpOHHBIH XypHAT « XUMHUKHU U XUMHUSD).

24



4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHUS YUEBHOM

T CTUTIIAHBI

KoHTpo.1b U OLleHKA PEe3yJIbTaTOB OCBOCHUS YUSOHOUW TUCITATIITUHBI
OCYIIIECTBIISIETCS TIPETIOIaBaTeIeM B MIPOIIECCEe: MPAKTHICCKUX 3aHATHH 1
1a00paTOPHBIX pabOT, TECTUPOBAHUS, & TAKKE BHIITOJIHEHUSI 00YUYaIOIIUMUCS
WHIUBUYJIBHBIX 3aaHUM U T.1I.

Pe3yabTaThl 00yueHus
(ocBOEHHBbIEC YMEHMS,
YCBOEHHbIE 3HAHNS,

OCBOEHHbIE€ KOMIIETEHIIMH)

OCHOBHBIC MOKA3aTEJIN
OLIEHKH Pe3yJbTATOB

®opMbI M MeTO/IbI KOHTPOJISA B
OlIeHKH Pe3yJbTATOB
o0y4eHust

— c(hOPMHUPOBAHHOCTh MPEACTABICHHIHA
0 MECTE XMMHUH B COBPEMCHHOW Hay4-
HOW KapTHHE MHUpa; MOHHUMAaHUC POJIU
XUMHA B (POPMHUPOBAHUH KPYro3opa U
(hYHKIIMOHATBHOH TPaMOTHOCTH de-
JIOBEKA IJISl PENICHHUS TMPAKTHISCKHX
3a1a4;

— BJIaJI€HHE OCHOBOIIOJIATAlOIIUMH XH1-
MHYCCKAMH TOHATHSIMH, TCOPHIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBeE-
PCHHOE TIOJNB30BaHUEC XUMHUUYCCKOM
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

— BJIaJI€HHE OCHOBHBIMH METOaMH Ha-
YYHOTO TMO3HAHUS, HUCIIOIb3YEMbIMH B

XMMUU: HAOJIOJCHUECM, OIMCAHHEM,
U3MEPEHUEM, 3KCIICPUMEHTOM; YyMe-
HUE 00pabaTbIBaTh, OOBACHATH

pe3ynbTaThl NMPOBEICHHBIX OMNBITOB H
JelaTh  BBIBOJBI; TOTOBHOCTH |
CIOCOOHOCTh ~ MPUMEHSTh  METOJBI
MO3HAHUSl TNPH PELICHUH MpaKTH4e-
CKHX 3a]1ay;

—cOpMHPOBAHHOCTh YMEHHS JaBaTh
KOJIMYCCTBEHHBIC OLICHKH W IPOH3-
BOJMUTH pacyeTbl MO0 XHMHYECKHM
(hopMynaM U ypaBHEHUSM,;

—BIIAJICHUE NPAaBUJIAMH TEXHUKH Oe3-
OIIACHOCTH TP UCTIOIH30BAHUU XHMHU-
YECKUX BEIECTB;
—c(hOpPMHPOBAHHOCTE  COOCTBEHHOM
MO3UIMK 0 OTHOIICHHIO K XHMHUe-
ckoit wmH(popMaIyu, MoayyaeMoil u3
Pa3HBIX HCTOYHHKOB.

— c(hOPMHUPOBAHHOCTh TMPEACTABICHHUIHA
0 MECTE XMMHUH B COBPEMCHHOW Hay4-
HOW KapTHHE MHpa; MOHNMAaHUC POJIU
XUMHAA B POPMUPOBAHUH KPYTro3opa H
(hYHKIIMOHATTBHOH TPaMOTHOCTH de-
JIOBEKA IJISl PENICHHS TMPaKTHICCKHX
3a1a4;

— BJIaJICHHE OCHOBOIIOJIATAIOIIUMH XH-
MHYECKAMH TOHATHSIMH, TCOPHIMH,
3aKOHAMH M 3aKOHOMEPHOCTSIMH; YBeE-
PCHHOE TIOJB30BAaHUEC XUMHUYCCKOM
TEPMUHOJIOTHUEN U CUMBOJIMKOM;

— BJIaJIEHHE OCHOBHBIMH METOIaMH Ha-
YYHOTO TMO3HAHUS, MUCIIOIb3YEMBIMHU B

XMMHUH: HaONIOJICHUEM, OIHCaHHEM,
M3MEpPEHUEM, SKCIIEPUMEHTOM; yMe-
HUE 00pabaTsIBaTh, OOBSACHITH

pe3ynbTaThl NMPOBEICHHBIX OMBITOB H
JeJaTh  BBIBOJBI; TOTOBHOCTH |
CIOCOOHOCTh ~ NMPUMEHSTh  METOJBI
MO3HAHUSI TPH PELICHUH MpaKTH4e-
CKHX 3aJ1ay;

—c(opMHPOBaHHOCTH YMEHHUS 1aBaTh
KOJIMYCCTBEHHBIC OLICHKH W IIPOH3-
BOJMUTH pacyeTbl M0 XHMHYECKHM
(hopMyaM U ypaBHEHUSM;

—BIIAJICHUC NPAaBUJIAMH TEXHUKH 0Oe3-
OIIaCHOCTH IIPU UCTIONBb30BAHMU XHMH-
YECKUX BEILECTB;
—c(hOpPMHIPOBAHHOCTE  COOCTBEHHOI
MO3UIMM TI0 OTHOIIECHHIO K XHMHYe-
cKoil uH(pOpMaIyK, MoTydyacMoil u3
Pa3HBIX UCTOYHHKOB.

Texkymuii KOHTpOIb B hopme
YCTHOTO OIpoca M0 TeMaM;
3alIuTa MPAKTUYECKUX 3aHATHIA,
MOJrOTOBKA COOOLICHUN 1
JIOKJIa/I0B, TECTUPOBAHUE,
mudd.3ayer.

5.IlepedeHp UCTIOIB3YEMBIX METOJIOB OOyUCHHUS:

5.1 ITaccuBHBIE: JIEKIIUH, YTCHUE, OITPOCHI U T.JI.
5.2 AKTUBHBIE U UHTEPAKTUBHBIE: MO3TOBOM HITYPM, 3BPUCTHYECKHUE OeceIbl,
TMCKYCCHUH, KPYTJIbIE CTOJIBI, KEUC — METOJ, KOHKYPCHI CAMOCTOSITENIbHBIX U

MPaKTUYECKUX PAOOT, 1€TOBBIE UTPHI U AP.
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