[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaumsa o Bnagenbue:

®WO: Kopotkos Cepreit Jleonnaosuy [Ipunoxenue
HomxHoctb: [npektop UTXKT - dunuan MpuslYIC OTIOII-TITICC3 1o crenraIbHOCTH
[lata nognucanms: 16.07.2026 14:06:39 23.02.01 O

YHUKanbHbIA MPOrpaMMHbIA KNt T PrafHsatisl TIEpEBO3OK 1 YIPABICHIe
705b520be7c208010fd7fbédfc76dbd29d240bbe Ha TPaHCIIOpTe (110 BuzaM)

PABOYAS ITPOI'PAMMA
OBILIEOBPA30OBATEJBbHOI'O YYEBHOI'O IIPEJIMETA'
OVIL.12 XUMUA

AJIs CIIEIMAJIBHOCTH

23.02.01 Opranu3zainus nepeBO30K U yIpaBICHUE HA TPAHCIIOPTE
(o Buam)

baszoeasn noocomoska
CpeoHez0 npoheccUoHaIbHOZ0 00PAa308aHUs

(200 nHauana noocomosku: 2025)

! PaGouas mporpamMma MOUIEKHUT €KErOJHOM aKTyalu3alid B COCTABE OCHOBHOM MpodeCcCHOHANLHON 00pa3soBaTeNbHOU IIPOrpamMMbl-
IIPOrpaMMBI TOATOTOBKH crienmanuctoB cpeanero 3eHa (OIIOII-IITICC3). Crenenust 06 akryammsaruu OITOII-ITIICC3 BHOCSTCS B IHCT
akryammsaruu OITOI-TITICC3.



COJEPKAHUE

1. OBIIASI XAPAKTEPUCTHUKA PABOYEH ITPOIPAMMBI
YYEBHOI'O IIPEJIMETA

2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O INIPEJIMETA

YCJIOBUA PEAJIM3ALIMN ITPOI'PAMMBbI YYEBHOI'O
INPEIMETA

3. KOHTPOJIb M OHEHKA PE3YJBTATOB OCBOEHUSA
YYEBHOI'O ITIPEJIMETA

5. HEPEYEHDb UCIIOJIB3YEMbIX METOJOB OBYYEHUA

11

22

24

26



1 OBILASI XAPAKTEPUCTUKA PABOYE IPOTPAMMBI YUEBHOT'O ITPEJMETA
OVY/I.12 XUMUS

1.1 O6aacTh npuMeHeHHUs1 padoyeii MPorpaMmbl

Oo6meoOpazoBatenbHblii  yueOHbI mpenmer OVYIL12 Xumms sBisercss 00s3aTeNbHON YacThIO
0011e00pa3oBaTeIbHOTO IUKJIAa 00pa3oBaTesibHOM TporpamMmbl B cootBeTcTBUH ¢ PI'OC CIIO mo
cneuuanbHocTy 23.02.01 Opranu3zanus NepeBo30K U yIpaBieHUE Ha TpaHCcopTe (110 BUaaM) (YTBEpKIEH
npukazoM Munnpocsenienuss Poccun ot 20.03.2024 Nel76). PaGouass mporpamma OVIL12 Xumus
paspaborana B coorBerctBUM ¢ ®I'OC COO (B nmedcTBYIOIIECH pEJakIUH) U C YYETOM NPUMEpPHOU
paboueil mporpamMmbl  0011€00pa30BATENBLHON AUCHUIUIMHBL «XUMHS» I NPOPECCHOHANBHbBIX
obpasoBatenbHbIX opranuzauuii PTIO (yrBepxaena mporokoinoM Ne6/2025 ot «18» anpens 2025 1.).

[Ipu peanmuzanuu pabodell mporpaMmbl MOTYT HCHOJB30BATHCS DPa3IUYHbIEe 00pa3oBaTEIbHbIC
TEXHOJIOTUH, B TOM YHCJIE JUCTAHIIMOHHBIE, IEKTPOHHOE O0yUEHHE.

Pabouass mporpamma yuebHoro mnpenmera OVYILI2 Xumus MoxkeT OBITh HCIIOJNb30BaHa B
npoeCCHOHATPHON MOATrOTOBKE, MEPENOJArOTOBKE M IOBBIIICHUH KBATU(PHUKAIMH PAdOYMX TI0
npodeccusam:

15894 OnepaTop mocTa HEeHTpaTU3aIIH;

18401 Curnanucr;

17244 Tlpuemocaatuuk rpysa u d6araxa;

25337 Omnepatop no 00paboTKe NEePEeBO30UYHBIX JOKYMEHTOB;

18726 CocraBuTeNh II0C3/10B;

16033 OnepaTop COPTUPOBOYHOM TOPKH;

25354 OnepaTop npu ASKYPHOM 10 CTAHLIUHU.

1.2 Mecto yue6Hoii tucuunauHbl (mpeamera) B crpykrype OIIOII-IIIICC3:

B yueOnpix mmanax OIIOII-IIIICC3 yue6Hbiit nmpeamer OVYIL.0S I'eorpadus BXoAMT B cocTaB
o0HIMX y4yeOHBIX TUCHUIUIMH (TMpeaMETOB), (POPMHUpPYEMBIX M3 00S3aTENbHBIX MPEIMETHBIX obiacTei
@I'OC cpennero obmero odpasosanus, ans cnenuanbHocte CI1O. C yuérom mpoduist ocBauBaeMoit
CHEIMaIbHOCTH TaHHBIN y4eOHBIN MpeaMeT peaiu3yercs Ha 1 Kypce.

1.3 Mecro yueonoro npeamera B crpykrype OIIOII-IIIICC3:

OOmieoOpazoBarenbhblii - yueOHbd npeaqmer OVYIL12 Xumumst w3ydaercs Ha 0a3oBOM  YpPOBHE B
00111e00pa30BaTENbHOM LIUKIIE Y4eOHOro IlaHa OCHOBHOM MPOo(hecCHOHATBHON 00pa30BaTeIbHON MPOrpaMMBbl
cneuuanbHocTy 23.02.01 Opranusanus NepeBo30K U YIpaBJIeHWE Ha TpaHCIIOPTE (10 BUaM).

Tpynoemkocts yueobHoro npeamera OVYII.12 Xumus Ha 0a30BOM YpOBHE COCTABIISIET 72 4aca, U3 KOTOPBIX
64 uvaca — 06a3oBbIi MOAyb (6 pas3nenoB) W 8§ YacoB — MPUKIAAHOM Momynb (1 paszen), BKIIOYAIOIIMMA
MPAKTUKO-OPUEHTHUPOBAHHOE COJIEpKAHNE KOHKPETHON MPo(ecCcuu UiTH CIIEIUaTbHOCTH.

[TpuknagHoit Momynb BKJIrOUaeT oauH pazaen. Pasmen 7 «Xumust B OBITY W TIPOU3BOACTBEHHOM
NS TeIbHOCTH YeNIOBEKa» peanu3yeTcs JUIs YKPYINHEHHBIX TPyl crenuansHoctel / mpodeccuii: 23.00.00
HAa MaTephaie, CBS3aHHOTO C DKOJOTMYEeCKOW O€30MacHOCTBI0 M OIEHKOW TIOCTE/CTBUI OBITOBOM U
MPOU3BOJICTBEHHOM JIETENTLHOCTH, 110 OTPACIISIM Oyy1Iel MpoheCcCHOHATEHON ASSITENFHOCTH O0yJarOIIXCS.

1.3 IlnanupyemMble pe3yJbTaTbl OCBOCHHS y4eOHOI0 MpeaMera:

1.3.1 ean yyedHOro npeamera:

@DopMUpOBaHUE y CTYAEHTOB MPEICTABIEHUS] O XMMHMYECKOW COCTaBJLSIIOLICH €CTECTBEHHOHAYYHOM
KapTHUHBI MHpa KaK OCHOBBI TIIPUHATHUA pemeanI B JKM3HCHHBIX W IIPOM3BOJACTBCHHBIX CUTYyallUsIX,
OTBETCTBEHHOI'O TIOBEAECHNS B IPUPOAHOM Cperie.

3a1aun npeMera:

1) chopmupoBaTh MOHUMaHUE 3aKOHOMEPHOCTEN MPOTEKAaHUS XUMUYECKUX MPOLIECCOB U SIBJICHUI B



OKpYXKaloIllel Cpene, LENOCTHOM Hay4yHOM KapTWHbl MHpPA, B3aUMOCBSA3M U B3aMMO3aBUCHMOCTHU
€CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHs COCTaBJIATH (DOPMYIJIBI HEOPraHMYECKUX M OPTaHWYECKUX BEIIECTB, ypaBHEHHS
XUMHYECKHX PEAKIHI, OOBSICHATD UX CMBICII, HHTEPIPETUPOBATh PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HaBBIKM IPOBEACHUS NPOCTEHUIIMX XUMHUYECKHUX OKCIIEPUMEHTAIBHBIX
UCCIICIOBAaHUN C COOJIIOZICHHEM IMpaBUil 0OE30IacHOro OOpalleHUs C BElIeCTBaMU U JIAOOPAaTOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS HCIOJB30BaTh MHGOPMALMIO XUMHYECKOTO XapakTepa W3 pa3IMYHBIX
HCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH IOCIEACTBUSI CBOCH JEATENPHOCTH W XUMUYECKHX
IIPUPOHBIX, OBITOBBIX U IIPOM3BOICTBEHHBIX IIPOLIECCOB;

6) cdopmupoBaTh MOHMMAHHWE 3HAYUMOCTH JOCTHXKEHUH XUMHMYECKOW HAyKH M TEXHOJOTWM JUis
Pa3BUTHS COLMAIBHON U IPOM3BOJICTBEHHOI cep.

1.3.2 B pe3yabTaTe 0CBOeHHS YU4eOHOI0 MpeaMeTa 00y4arIMics T0JIKeH

yMeThb:

- Ha3bIBaTh U3YUYEHHBIE BEILIECTBA 10 «TPUBUATBHON» WU MEXIYHAPOIHON HOMEHKIIATYpPE;

- OIIPENIENSATh: BAJICGHTHOCTh U CTENIEHb OKUCIIEHUS! XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKOU CBSI3U
B COCJIMHEHMSX, 3aps HOHA, XapakTep CpeAbl B BOAHBIX PACTBOpPaX HEOPTaHMYECKUX COEIMHEHHM,
OKHUCJIUTEIb U BOCCTAHOBUTEJb, IPHUHAUIEKHOCTh BEIIECTB K Pa3IMYHBIM KJlaccaM OpraHU4ecKuX
COCITMHEHHI;

- XapaKTEepU30BaTh: JEMEHTHl MaJIbIX IEPUOIOB MO MX MoJoKeHuto B llepuonnueckoil cucreme
JN.UW. MenneneeBa; oOmuMe XUMHUYECKHE CBONCTBA META/NIOB, HEMETAJJIOB, OCHOBHBIX KJIAcCOB
HEOPraHMYECKUX M OpPraHMYECKHUX COEAMHEHUH; CTPOEHHME M XHMHUYECKHE CBOWMCTBA HW3YYEHHBIX
OpraHUYECKUX COETHHECHMII;

- OOBACHATH: 3aBUCHUMOCTh CBOWCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; MPUPOLY XMMHUECKON
CBS3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHCHUMOCTh CKOPOCTH XHMHUYECKON peakuuu u
I0JIOKEHUS XMMHUYECKOI0 PABHOBECHUS OT Pa3IMUHbIX (PaKTOPOB;

- BBIINOJHATE XMUMHUYECKUH DKCIEPUMEHT IO PACIO3HABAHUIO BAXKHEHIINX HEOPraHUYECKHX M
OpPraHUYECKUX BEIIECTB;

- TMIPOBOAUTH CAMOCTOSTEJIbHBIA MOMCK XUMHUYECKOW MH(OPMAIMK C UCHOIb30BAHUEM PA3IMUHBIX
HMCTOYHUKOB (HAay4yHO-TIONMYJSPHBIX W3/JaHUN, KOMIIBIOTEPHBIX 0a3 HaHHBIX, pecypcoB IHTepHeTa);
UCIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTMHU AJIs 00pabOTKH U mepeaud XUMUYECKOH nHpopmanuu u ee
MIpPE/ICTaBICHMS B Pa3IMYHbIX (POpMax; NCIOJB30BaTh NPUOOPETEHHBIEC 3HAHUS U YMEHHUS B IPAKTUYECKON
JeSTeIbHOCTH M TOBCEJHEBHOM JXKU3HHU JUIA: - OOBSICHEHUS XMUMMUYECKHX SBJICHUH, MPOUCXOIAIUX B
npuposae, ObITY M Ha TMPOMU3BOJACTBE; - OMNPEICIIEHUS BO3MOKHOCTH MPOTEKAaHUS XHUMHUYECKUX
IIPEBPALLICHUH B PA3JIUYHBIX YCIOBHUAX U OLIEHKH UX IOCJIEICTBUI;

- DKOJIOTMYECKHU TPAMOTHOTO MOBEICHHS B OKPYXKAIOILEH CpeE;

- OLECHKM BIMSHHUS XHMUYECKOTO 3arpsi3HEHUs OKpYXKarolleW cpelbl Ha OpraHu3M 4YelOBEKa U
JpyTUe KUBbIE OpraHU3MBI;

- Oes3omacHOro oOpalieHuss ¢ TOPIOYMMHM U TOKCHUYHBIMU BEIECTBAMH, JaOOpaTOPHBIM
o0opynoBaHUEM;

- IPUTOTOBJICHHUS PACTBOPOB 3a/1aHHON KOHILIEHTPAIIMH B OBITY M HA TIPOM3BO/ICTBE;

- KPUTHYECKON OIIEHKM JOCTOBEPHOCTH XMMHUYECKOM HHGOpMaluu, MOCTyMNamolled U3 pa3HbIX
HCTOYHUKOB;

- IOHUMAaTh B3aUMOCBSI3b YUEOHOW NUCIUIUIMHBI ¢ 0COOEHHOCTIMH Mpodeccun mpodhecCHOHATHHON
NesITebHOCTH, B OCHOBE KOTOPBIX JIeXKAT 3HAHUS 110 JaHHON Y4eOHOM TUCIUIUTNHE.

3HATh:

- BAKHEHIIME XUMHYECKHE IIOHATHS: BEIECTBO, XUMHYECKMM JJIEMEHT, aTOM, MOJEKYJa,
OTHOCHUTEINIbHbIE aTOMHAasi W MOJIEKYJISIpHAs MacChl, MOH, aJUIOTPOMHs, M3OTOIBI, XUMHUYECKasl CBS3b,
3JIEKTPOOTPHUIATENBHOCTD, BAJIGHTHOCTD, CTENIEHb OKUCIIEHHSI, MOJIb, MOJISIpHAsI Macca, MOJISIPHBIN 00beM,
BEILIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS, PAaCTBOPBI, DJIEKTPOIUT W HEDJIECKTPOJIUT,
MEKTPOJINTUYECKAST JUCCOLMAIUS, OKUCINUTEIb W BOCCTAHOBUTENb, OKHCIEHHE U BOCCTAHOBIICHHE,



TeroBoi 3((deKkT peakuuu, CKOPOCTb XMMHUYECKOH peakiMM, KaTaju3, XHMHYECKOEe DPaBHOBECHE,

YTIEPOAHBIN CKeNeT, GyHKIMOHANbHAS TPYIINa, H30MEpHsl, TOMOJIOTHUS;

- OCHOBHBIC 3aKOHBI XMMUU: COXPAHCHHA MACChI BCIICCTB, ITIOCTOSAHCTBA COCTAaBa, HepI/IOIII/I‘-IGCKI/Iﬁ

3aKOH,

- OCHOBHBIE TEOPUM XUMHUU: XUMHUUYECKOW CBSI3U, IICKTPOJUTUUYECKON AUCCOLMAIIUNU, CTPOCHUS
OpPraHUYECKUX COCTMHCHHIM;
- BOKHEHUIIIME BEIIECTBA U MAaTEPHAJIbl: OCHOBHBIE METAJUIbI M CILJIABBI; CEpHAasi, COJIsiHAsA, a30THAs U
YKCYCHasl KHCJIOTBHI; IIEJIOYH, aMMHUAK, MHUHEpPAJIbHbIC YIOOPECHHS, METaH, ITHICH, alleTHJICH, OCH30JI,
ATaHOJ, JKUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall, KJIeTdyaTKa, O0eIKU, UICKYCCTBCHHBIE 1 CHHTETUIECKHE
BOJIOKHA, Kay9yKH, IJIACTMACCHI.

1.3.3 Ilnanupyembie pe3yJbTAaThl 0OCBOEHHSI Y4eOHOI0 MpeaMera:
Ocoboe 3HaueHne yueOHblil npeamer nmeet npu popmupoBanuu U pazsutuu OK u I1K:

OO6ume Ilnannpyemble pe3yjbTaThbl 00yUeHUsI
KOMIeTeHIHH O6mue’ JucuumimHapHble’
OK 01. B yacT TPpy10BOI0 BOCIIMTAHMSA: - BJIAJETH CHUCTEMO
Bri6upats ciocobsr | - TOTOBHOCTh K TpPyAYy, OCO3HAaHWE | XUMUYECKUX 3HAHUH, KOTOpas
perieHus 3ana4y IIEHHOCTH MacCTepPCTBa, TPYI0JIIO0HE; BKJIFOYAET: OCHOBONOJIArarolIre

npodeccnoHaTEHOM
JeSITEIIBHOCTH
MMPUMCHUTCIIBHO

K pa3IM4YHbIM
KOHTCKCTaM

- TOTOBHOCTh K aKTHBHOM ACATCIIbHOCTHU

TEXHOJIOTHYCCKOM u COLIMAITbHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh
WHUITUUPOBATH, TUTAHUPOBATH u
CaMOCTOSTEILHO BBINOJIHSITh TaKyIO
JIEeITEIbHOCTD;

- WHTEPEC K  pa3IMuHbIM  cdepam

npodeccnoHalbHO 1eATeNbHOCTH,
OBianeHne yHHBEPCAIbHBIMH Y4YeOHBIMHU
M03HABATEJILHBIMU J1efiCTBUSIMU:

MOHATUS (XUMHUYECKUNA DJIEMEHT,

aToM, OJJIGKTPOHHAs 000JI0YKa
aroma, S-, p-, d-dIEKTPOHHBIC
opOutamm aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTD,

AIIEKTPOOTPHIIATEILHOCTb,
CTETIeHb OKUCJICHUS, XUMUYECKast
CBsI3b, MOJIb, MOJISIpHAs Macca,
MOJIIpDHBIA  00BEM, YITICPOIHBIN
CKeJIeT, (PyHKIMOHAIbHAS TPYIIa,

a) 6a30BbIe JOTMYECKHe AeHCTBUS: pajuKai, W30MepHs, H30MEpBHI,
- CaMOCTOSATENILHO  (POPMYJIHPOBATH U | TOMOJIOTUYECKHH DS, TOMOJIOTH,
aKTyaJIU3UPOBATH MPOOJIEMY, PaCCMAaTPUBATh | YIJIEBOJOPOABI,  KHCIOPOA- H
€€ BCECTOPOHHE; a30TcoJiepKalie  COCAWHEHHS,
- YCTAHABIMBATH CyIICCTBEHHBINH MPU3HAK MM | OMOIOrHYECKH aKTHUBHBIC
OCHOBAHUS JIJISl CpaBHEHUS, KiaccuuKaiyu 1 | BEIICCTBA (yrneBoasl, KHpBI,
00OOIICHS, Oenku), MOHOMEp, TOJHMeEp,
- ONpEAeNsATh LENM AeITEIbHOCTH, 3amaBarh | CTPYKTYPHOC 3BCHO,
IapaMeTpbl U KPUTEPUH UX JOCTHKEHMUS, BEICOKOMOJICKYJIAPHEBIC
- BBIIBJIATH 3aKOHOMEPHOCTH M NPOTHBOpeurs | COCAMHCHHA,  KPUCTAIINICCKas
B pacCMaTpPHBAEMBbIX SBICHUSIX; PCIICTKE,  THIBI  XUMHYCCKHX
- BHOCHTh KOPPEKTUBBI B  JIEATEJBHOCTE, | PCAKIHN (OKHCIHTEBHO-
OLIEHWBATh COOTBETCTBHE PE3YJILTATOB IesM, | BOCCTAHOBUTEIBHBIC, — 9K30- 1
OLIEHMBATh PUCKU ITOCIIEICTBHH JeaTeabpHocTy; | JHAOTCPMUHICCKUC, peaxIm
- pasBUBaTb KpeaTWBHOE MblIUIeHWe mpu | HOHHOTO  OOMeHa),  pacTBop,
PELIECHUH KU3HEHHBIX MTPOOJIEM SJICKTPOJITRL,  HESJICKTPOJIATEI,
0) 6a30BbIe HCCIEN0BATEILCKHE 1eHCTBHS: SJICKTPOMTHHCCKAs
. BITATETH HABBIKAMI yueGHo- | AHMCCOIHAII, OKHCITUTEITh,
HCCIIEIOBATENTLCKOM " npoekTHoif | BOCCTAHOBUTEIID, CKOpOCTh
JEATENLHOCTH, — HaBbIKaMH  paspernenus | XAMAICCKON peakiuu,
XUMHYECKOE paBHOBECHE),

VYka3bpIBarOTCs JTUYHOCTHBIE W MeTanpeaMeTHble pe3ynbratsl u3 ®I'OC COO (B mocneaneii pemaknuu ot 12.08.2022) B
oTryarojbpHON Gopme, hopMupyembie 0011e00pa30BaTENbHOMN JUCIHUIIITMHON
3 NucummuMHapHble (MPEIMETHBIE) PE3YNIbTATH YKa3hIBAKOTCA B COOTBETCTBHMH C HX MOJHBIM nepeunem Bo ®I'OC COO (B
nocnenHel pegakuun ot 12.08.2022)




po0iem;
- BBIBJISITH IPUYUHHO-CJIEICTBEHHBIC CBSI3U U
aKTyaJIMI3UpOBaTh 3a[a4y, BBIABUIATh TUTIOTE3Y
€e  peIlCHUs, HAXOOUThb AapryMeHThl Ui
JIOKa3aTeNIbCTBAa CBOMX YTBEPKICHUH, 3a7aBaTh
napaMmeTpbl U KPUTEPUHU PELICHHUS;
- aHAIM3MPOBaTh  IOJMYYEHHbIE B  XOJE
pellieHusl 3aaudl  Pe3yJbTaThl, KPUTHUECKU
OLICHUBATb ux JIOCTOBEPHOCTb,
MIPOTrHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSX;
- YMETb MEPEHOCUTH 3HAHUS B TIO3HABATEIIbHYIO
u MPAKTUIECKYIO obnactu
KU3HENIESITEIIbHOCTH;
- yMEThb MHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MpeAMETHBIX 00J1acTeH;
- BBIIBATATh ~ HOBBIE  WJEH,  Mpezararh
OPUTHHAITBHBIE ITOIXO0/IbI ¥ PEILICHHS,;
- CIIOCOOHOCTD ux UCII0JIb30BaHUS B
ITO3HABATEIbHON Y COLIMAIBHOM ITPAKTHKE

TEOPUH | (Teopust
XHUMUYECKOTO CTpOEHHS
OpraHMyeckux Bemects A.M.
byrneposa, TEeOpUst
AIIEKTPOIUTUYECKON
IUCCOLMAlUK, TEePUOANYECKUN
3akoH J[.M. MenaeneeBa, 3aKoH
COXpaHeHUs Macchl),
3aKOHOMEPHOCTH,
CHMBOJIMUECKUH  SI3bIK  XHMUH,
(daxTonoruueckue - CBEIEHUS O
CBONCTBAX, COCTABE, IOJIyYCHUH U
0e30macHOM UCIIONIb30BAaHUU
BOXHEUIIINX HEOPraHUYECKUX U
OpraHUYEeCKUX BEIECTB B OBITY
U TPAKTUYECKON J1eATETbHOCTH
YEJIOBEKA;

- YMEThb BBIIBISITh XapaKTEpHBIC
MIPU3HAKU u B3aMMOCBSI3b
W3yYCHHBIX TIOHSTUH, IPUMCHSITH
COOTBETCTBYIOIIME TTOHATHUS TPU
OMHICAHUU CTPOEHUS U CBONCTB
HEOPTraHMYECKUX U OPraHUYECKUX
BEIIECTB M UX IpPEBpaIlCHUH;
BBISBJISITH B3alMOCBSI3b
XUMHUYECKIX 3HAHUI c
MOHATUAMH U TIPE/ICTABICHUSIMU
JIPYyrUX  €CTeCTBEHHOHAYYHBIX
MPEAMETOB;

- YMETh
HAaUMEHOBAHMUS
COCIMHEHH  MEXIyHapOAHOIO
COr03a TEOPETUUECKON 51
TIPUKJIIaTHOM XUMUHU u
TpUBUAIILHBIE Ha3BaHUs
BOXHEUIIIMX BEIIECTB (ITHIIEH,
alleTWICH, TJIMIEpUH, (eHo,
dbopmanbaerus, YKCYCHas
KHCJIOTa, TJMIIUH, YrapHBIA ras,
YTJIEKUCIIBIN ras, aMMHAK,
ramieHass W3BeCTh, HETallICHas
W3BECTh, TUTBEBAs cola |
NPYTUX), COCTaBISATH (OPMYJIbI
HEOPTaHMYECKUX U OPTaHHMUYECKUX
BEIIECTB, YPABHEHHSI XUMHUECKIX
peakmuii, OOBSICHATH WX CMBICT;

3aKOHbI

HCIIOJIBb30BaTh
XUMHNYCCKHX

IIOATBEPKIATH XapakTepHBIE
XUMHYECKHE CBOMCTBA BEIICCTB
COOTBETCTBYIOILMMU
OKCHEPUMEHTAMU M 3aMUCIMH
YpaBHEHUI XUMHUYECKHX
peaKLuii;

- yYMETh YCTaHABIIMBAaTh
MIPUHAUICKHOCTD M3YYEHHBIX




HCOPraHNMYCCKHUX n

OpPraHUYeCKUX BEIICCTB K
ONpENINICHHBIM ~ KJIaccaM |
rpyImmam COCIIMHEHUIA,
XapaKkTepu30BaTbh HMX COCTaB M
Ba)KHEHIIIIE CBOMCTBA;
OTIpECTISATh BHJIBI
XUMHYECKHX CBsI3eH
(KoBaJIeHTHAS, HOHHAs,
MeTaJUTH4YecKasi,  BOJOPOJIHAs),
THIIBI KPUCTALTMYECKUX PEIICTOK
BEIIECTB; KJIaccu(pUIpOBaTh
XHUMHYCCKHE

peakiuuy;

- chopMHUpOBATH MPEICTABICHUS:
O XHMMHYECKOM COCTaBJISAIOLIEH
€CTECTBEHHOHAay4YHOM KapTHHBI
MHpa, pojini XMMHU B IMMO3HAHWUUN

SIBJICHUHN MIPUPOABL, B
(GOopMHpOBaHUN MBIIIICHUAS U
KYJIbTYpbI JIUYHOCTH, ee

(YHKIIMOHATIBHOW TPaMOTHOCTH,

HEOOXOIMMOM  JyUId  peLIeHUs
HPaKTUYECKUX 3a1a4 "
OKOJIOTHYECKH ~ OOOCHOBaHHOT'O

OTHOIIICHUSI K CBOEMY 3/I0POBBIO
U IIPUPOJHOU Cpefie;
- YMeTb HPOBOAMTH PacyeThl MO

XUMHYECKUM  (opmynam |
YPaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HCIIOJIb30BAHUEM
¢buznueckux BEJIMYNH,
XapaKkTEPU3YIOIX  BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
Macchl, o0BeMa
(HOpMaJibHBIE YCJIOBHS) Ta30B,
KOJIMYECTBa BELIECTBA;
HCIOJIb30BATh CUCTEMHbIE
XUMHUYECKUE 3HaHUs IE
MIPUHATHS peleHni B
KOHKPETHBIX YKU3HEHHBIX
CUTYaIMSIX, CBSI3aHHBIX c

BCHICCTBAMHU M UX TPUMCHCHHUEM.

OK 02. B o0s1acTH HeHHOCTH HAYYHOT0 NO3HAHUS: - yMeTb  IUIAHUPOBATb W
Hcnonbe3oBats - c(hopMHPOBAHHOCTH MHUPOBO33PEHHUS, | BHIOJIHATH XUMUYECKHUH
COBpEMEHHBIE COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO | OKCIEPHUMEHT (mpeBpareHus
cpeacTsa [IOUCKa, | Pa3BUTHs HayKH U OOILIECTBEHHON MPAKTUKH, | OPraHUYECKUX  BEIECTB  IpU
aHaIM3a M | OCHOBAaHHOTO Ha JAAJIOre KyJbTYp, | HarpeBaHUM, MOJYyYEHUE STHUJIEHA
UHTEPIIPETALMH CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B | U H3y4YEHHE €ro  CBOMCTB,
nH OpMaIHH u | TOJUKYJIBTYPHOM MHUPE; Ka4eCTBEHHBIE  PEaKUMM  Ha
MH(pOPMAIHOHHBIE - COBEPIIEHCTBOBAHUE A3BIKOBOU U | aIpAETH/BI, Kpaxmall, YKCYCHYIO
TEeXHOJIOTHH JUlsi | YMTATENCKOM  KyNbTYPhl — KaK  CPEJCTBA | KUCJIOTY; JIHATypauus OelkoB
BLINOMHEHHS  3ajay | B3AMMOJICHCTBHSL MEXIY JIFOJbMU U MO3HAHMS | DU HArpPeBaHWM,  [IBETHbIC

MUDPa, peakiu  OeNIKOB;  IPOBOJMTH




npodeccnoHanbHOM | - OCO3HAHHME LIEHHOCTH HAYYHOM JAEATENbHOCTH, | peaKllMM  HOHHOrO  OOMeHa,
NEeSTEbHOCTH. TOTOBHOCTh  OCYILECTBJIATh MPOEKTHYKD U | ONPENENATh  Cpely  BOAHBIX
HCCIIEIOBATEIILCKYIO JIESITEIIBHOCTh | PACTBOPOB, KAa4eCTBEHHbIC
VH/IMBUYAJIbHO U B TPYIIIIE; peakuuu Ha cynbdar-, KapOoHaT-
OgiaieHne yHHBePCAIbHbIMH Y4eOHBIMH U XJOPHUI-AaHUOHBI, HAa KaTUOH
N03HABATEJIbHBIMH ACICTBUSIMM aMMOHUS; pelaTh
B) padora ¢ uHdopmauuei: AKCIIEPUMEHTAIILHBIE 3aJ]a4ud 10
- BIIQJICTh HABBIKAMH TOJIy4eHUsT MHPOPMALIMHM | TeMaM "Mertamnsr" u
u3 HMCTOYHHUKOB Ppa3HbIX TUmoB, | "Hemeramisl'") B COOTBETCTBUH C
CaMOCTOSITEIIbHO OCYIIECTBIISAITh MOMCK, aHAJIU3, | MPaBUIIAMHU TEXHUKH
CHCTEMATU3ALHIO u UHTEpIIpeTaluio | 0€30MacCHOCTH MPHU OOpAILCHUH C
UHpOpMAITHN pa3IMYHbIX BUJIOB U | BEUIECTBAMH U  JTAOOPaTOPHBIM
(dhopM mpeicTaBICHHUS, 000pyZIOBaHUEM;  TIPEICTABIISThH
- CO3/IaBaTh TEKCTHI B Pa3MUHBIX (opMarax C | pe3yinbTaThl XUMHYECKOTO
y4eTOM Ha3HaueHWss WHQPOpPMAIMHM W IENICBOH | SKCIepuMeHTa B (OpME 3aIucH
ayJIMTOPUY, BBHIOWpAs ONTUMATGHYIO (OpPMY | YpaBHEHHH  COOTBETCTBYIOIIUX
TIPEACTABJICHUS U BU3YAJIM3alIUN; peakiuii ¥ (OpMYITUPOBATH
- OLIGHUBATH JIOCTOBEPHOCTD, JIETUTUMHOCTb | BBIBOJBI ~ HAa  OCHOBE  ITHX
WH(OpPMAITH, €€ COOTBETCTBUE IPABOBHIM H | PE3YJIHTATOB;
MOPAJIbHO-ITUYECKUM HOpPMaM; - YMETh aHAJTU3UPOBATH
- HCIIONIb30BaTh CPECTBA MHPOPMAIIMOHHBIX M | XUMHUYECKYIO UHPOPMAIIHIO,
KOMMYHHUKAITMOHHBIX TEXHOJOTHI B PELICHUH | TOTy4aeMyO u3 pa3HbIX
KOTHUTHBHBIX, KOMMYHHUKATHUBHBIX ¥ | HICTOYHUKOB (CPEICTB MAacCOBOM
OpraHM3aIlMOHHBIX 3a/la4 ¢ coOmrofeHueM | uHpopMmarmu, cetb MHTepHeT u
TpeOoBaHMIt 3PrOHOMUKH, TEXHUKU | ApYyrue);
0e30macHOCTH, TUTHEHBI, | - BIAJETh OCHOBHBIMH METOJAMU
pecypcocOepexeHus, MIPaBOBBIX U | HAyYHOTO TIO3HAHMS BEIUECTB U
ATHUYECKHX HOPM, HOPM HH(GOPMAIMOHHOHN | XUMHYECKUX SIBJICHUIA
0e30IMacHOCTH; (HabmoieHME, U3MEpEeHue,
- BIIQJIETh HABBIKAMH PACTMO3HABAHUS M 3AIUTHI | IKCIIEPUMEHT, MOJICIMPOBAHUE);
uH(popMaIu, HHPOPMAIMOHHON OE30MacHOCTH | - YMETh MPOBOJUTH PacyeThl IO
JUYHOCTH XUMUYECKUM  QopMmylam U
YpaBHEHUSAM XUMHUYECKUX
peakuuii ¢ HMCHOJIb30BaHUEM
buznyecKux BEJIMYMH,
XapaKTEePU3YIOIIUX BEIIeCTBA C
KOJINYECTBEHHON CTOPOHBL:
Maccel, o0bema (HOpMajbHbIE
YCJIOBHS) Ta30B, KOJUYECTBA
BELIECTBA; WCII0JIH30BaTh
CUCTEMHBIC XMMHYECKHE 3HAHUS
JUIsT  TIpUHSATUS ~ PEIIEHUN B
KOHKPETHBIX YKU3HEHHBIX
CUTYAIIHSX, CBSI3aHHBIX c
BEIIECTBAMH U UX MPHUMEHEHHEM
OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | -  YMETh  IUIAHUPOBaTb W
DddexTuBHO CaMOCTOSITETILHOCTH ¥ CAMOOIIPEEIICHUIO; BBITIOJTHATH XUMHYECKUN
B3aUMOJICHCTBOBATh | - OBJIaJICHHE HaBBIKAMHU Y4EOHO- | DKCIIEPUMEHT (mpeBpartteHus
5 pabortatb B | MCCIEN0BATEILCKOM, POEKTHOM M COLMAIBHOM | OpraHMYecKMX  BEMIECTB  IIPH
KOJJICKTHUBE u | ACATCIIBHOCTH, HarpeBaHuH, MOJTYYCHUE STHIICHA
KOMaHJI€. Osaagenue YHMBEPCAIBHBIMHU | i  H3ydeHHE €ro  CBOIICTB,
KOMMYHUKATUBHBLIMU 1€UCTBUAMMU: KauyeCTBEHHbBIC peakuuu Ha

0) coBMecTHAsI 1eSITeJIbHOCTD:
- TOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA

IBJETUIBI, KpaxMal, YKCYCHYIO




KOMaH/THOM W MHIUBUIYAILHON PaOOTHI,

- TIPUHUMATb LIS COBMECTHOM JIESITEIbHOCTH,
OpraHU30BbIBATE M KOOPIAMHHPOBATH JICHCTBUS
o ee JOCTH)KCHHMIO: COCTaBJIATH IUIaH
JICUCTBUM, paclpedeisiTh poJid C  Y4ETOM
MHEHUI Y4YacTHHKOB OOCYXIaTh pe3yJbTaThl
COBMECTHOM palOThl;

- KOOPIMHUPOBaTh M BBIIOJNHATH padOTy B
YCIOBUSIX ~ PEANbHOTO,  BUPTYalbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/ICHCTBHUS;

- OCYILECTBJIATh TMO3UTUBHOE CTPATErHYEeCKOe
MOBEJACHUE B  pa3NIMUHBIX  CUTYallUsiX,
MIPOSIBIISATH TBOPYECTBO U BOOOpaKE€HHE, OBITH
MHHUIUATHBHBIM

OgBananenne YHUBEPCAJIbLHBIMH
peryJIITUBHBIMM J1€iiCTBUSIMH

r) IpUHATHE ce0sl M APYTUX JI0dei:
- IPUHUMATh MOTHBBI W apPryMEHTHI
JOJEN npu aHaJIm3e
JeSITEIIbHOCTH;

- IpU3HaBaTh CBOE IPaBO U TIPaBO
JFOZIEN Ha OIIHMOKU;

- pa3BUBaTh CIOCOOHOCTh TIOHMMATh MHUP C
TIO3UIIMH JPYTOTO YEIOBEKa;

Apyrux
pe3yIbTaToB

Jpyrux

KUCJIOTY; JIeHaTypauus OeJKoB
Npd  HArpeBaHWW,  IIBETHHIC
peakuuy  OENKOB;  IPOBOAUTH
peakuuy  HOHHOTO  OOMEHa,
ONpeAeNsATh  Cpeay  BOJHBIX
pacTBOpOB, KaueCTBEHHBIC
peaknuu Ha cyabdar-, KapOoHaT-
U XJIOpWI-aHUOHBI, Ha KaTHOH
aMMOHHUSI; peiiarb
HKCIIEPUMEHTAIBHBIE 3aJa4d 10
TeMam "Merasmibr" u
"Hemetaiuibl") B COOTBETCTBUH C
MIpaBUJIaMH TEXHUKU
0€301acHOCTH TIPH OOpAIEHUH C
BEILIECTBAMH U JIaOOpaTOPHBIM

0o0OpyIOBaHMEM;  TPENICTABIATh
pE3yNbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu
YPaBHEHUII  COOTBETCTBYIOIIMX
peakuuii ¥ (QOpMyIMpPOBaATH
BBIBOJbl HAa  OCHOBE  OTHX
pE3yJIbTAaTOB

OK 07. B o6s1acTH 3K0J10TrHY€CKOTr0 BOCIIMTAHUS S - chopMHpOBATH MPEICTABICHUS:
CopelicTBOBaTh - chopMHUPOBAHHOCTH AKOJIOTUYECKON | O XMUMHYECKOM COCTABJISAOLLIEH
COXpaHEHUIO KYJbTYpbl, TOHUMAHUE BIMSIHUS COLMAIBHO- | €CTECTBEHHOHAYYHOU KapTHUHBI
OKpYXKaroIIel Cpejbl, | JKOHOMUYECKUX  IIPOLECCOB HA  COCTOSHME | MHPA, POJIM XMMHHU B IO3HAHUH
pecypcocOepeKeHuio, | MPUPOIHOM M COLMAIBHON CPEIbl, OCO3HAHUE | SBICHUH MIPUPOJIBI, B
NpPUMEHATh  3HAHMS | [VIOOAJTBHOTO  XapakTepa  SKOJIOTHYECKUX | GOPMHUPOBAHMU MBILICHUS U
00 U3MEHEHUU HpO6JIeM; KYJIbTYPbI JIMYHOCTH, cC
KIMMATa, IPHHLHIGL | - [UIAHKPOBAHKME U OCYIIECTBICHNE ICHCTBUMA B | QYHKIMOHAIBHOH TPaMOTHOCTH,
GepPEKITHBOTrO OKpYXKaIOIllel Cpe/ic Ha OCHOBE 3HAHMS IIeNiel | HEOOXOMUMOW 1Sl pelLIeHUs
IIPOU3BOJICTBA, YCTONYHBOTO pasBUTHUS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4n
> PeKTHBHO AKTHBHOE HETPUATHE JCUCTBHIA, TIPUHOCSIIMX | SKOJIOTMYECKH  OOOCHOBAaHHOIO
NeiiCTBOBATD B | BPEI OKPYXarOILEH Cpese; OTHOILIEHUSI K CBOEMY 370POBBIO
Ype3BbIYANHBIX - yMEHHE MIPOTHO3UPOBATH | U IPUPOIAHON CpeEAE;
CHTYAITHSAX. HeOIaronpusiTHhIE 9KOJIOTHYECKHUE | - YMETh COOMIOAaTh TMpaBuia
MIOCIIEICTBUS MPEANPUHAMAEMBIX | SKOJIOTUYECKU IIeJIeCO00pa3HOro
JNENCTBUMN, TPEAOTBPAIATh UX; MOBEJICHUSI B OBITY U TpPYIOBOU
- paclMpeHue  OmbITa JIESITEIbHOCTU | ACATEIIBHOCTH B LEeJSIX
9KOJIOTHYECKON HAIIPaBJIEHHOCTH; COXpaHEHHsI CBOETO 3JI0POBbS M
- OBJIQJICHHE HaBbIKaMU y4eOHO- | OKPYIKAIOIIEH MPUPOIHON CPEJIbI;
UCCIIE0BATENLCKOM, IPOSKTHOM M COLMAIBHOM | yuuTHIBATH OIIaCHOCTb
ACATCIIbHOCTH, BO3IICACTBHUS Ha JKUBBIC
OpraHu3Mbl OIPEIETICHHBIX
BEILIECTB, MOHMMas CMBICIT
MOKAa3aTest npeenbHON
JIOMYCTUMOM KOHLIEHTpAaIluu
K 2.1. |- yMeHHE OmpeneniarTh KOHCTPYKTUBHBIE | - COPMHPOBATH MPEICTABICHUS:
OGecrieunBaTh OCOOCHHOCTH Y3JIOB W JIeTaJIel TOABIKHOTO | O CBOMCTBaX METAJIOB, CIUIaBaX,
BBITTOJIHEHUE COCTaBa; BUJAX  KOppO3WH,  obOlactu
yCIIOBUH 10 | - TOHWMAHHWE CHCTEMBl  TEXHHUYECKOTO | MPUMEHEHHUS HEMETAUTMUECKUX U




OpraHu3aIu
JIBYKCHUS
TpaHCHOpTa

00CTYKHBaHUSI
cocTaBa

u

pEMOHTa

IIOJBHKHOI'O

KOMIIO3UIIMOHHBIX MaTCpHUajioB,
BUJaX M CBOMCTBax TOILJINBA,

CMa304HbIX u 3aIUTHBIX
Marepuanax, CBOMCTBAxX
HEOPraHUYECKUX u
OPraHUYECKUX COC/IMHEHUN,

MapKHPOBKE U MEPEBO3KE I'PY30B
T10 5KEJIE3HOU JOpOre.




2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM yueOHOro npeaMera U BUAbI y4eOHOH padoThl

Buj yueOHoii padoThl

O0BEéM B yacax

O0béM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOT0 MpeIMeTa 72
B TOM YHUCJIE:
OcHoBHOE coep:kaHue 72
B TOM YHUCJIE:
JEKLUHU, YPOKH 25
camocTosITeNbHast paboTa 11
MPAKTUYECKUE 3aHATUA 22
nmabopaTopHbIE 3aHATHS 10
IIpodeccrnonabHO-OPUEHTHPOBAHHOE COJIEPKAHME
B T.U..
TeopeTudeckoe oO0yueHue 25
MPAKTUYECKHUE 3aHITHS 4
KOHTPOJIbHbIE PA0OTHI 1
B coomeemcmeuu ¢ yueOHbiM naanom no umozam 1 cemecmpa ammecmayus
npoeooumcst 6 hopme KOHMPOJILHOU PaboOmul.
[IpomexyTouHas arTecTauus (B Gopme muddepeHIpoOBaHHOTO 3aUeTa) 2




2.2 TemaTH4eCcKHUii IVIAH U cOJlePKaHUE Y4eOHOT0 MpeIMeTa

1

2

4

HaumeHoBaHue pa3iesioB U TeM

Conep:kanue y4eOHOro MaTepuasa, IPaKTUYeCKUe 1 J1a00paTOpHbIE 3aHATHS,
CaMOCTOSITe/IbHAsI padoTa 00y4yaloumxcs

O0BbeM
yacoB

dopmupyemble
KOMIIeTEHIIN U
OK, IIK

Paznen 1. Teoperuueckne 0CHOBbI XMMHH

8/1

Tema 1.1 CtpoeHre aTOMOB.
[Tepuoanueckuii 3aKOH U
MepuoInyYecKas cuctema
XUMHUYECKUX djiemeHToB JI.1.
Menneneesa

1.1.1 OcHoOBHBIE TOHATHS U 3aKOHBI HeOpraHudeckoi u oduieit xumun. [lepuoauyeckas
cucreMa xumudeckux aieMentoB [I.1. MenneneeBa. CTpoeHnue atoma

OK 01 OK 02

Coaep:xxanue yueOHOro MaTepuaJia

CoBpemeHHasi MojieNib CTpoeHusi aroMa. CHUMBONMYECKHN SI3bIK XUMHU. XUMUYECKUN 3JIEMEHT.
OnextpoHHas KoH(purypamus aroma. Knaccupukanus XUMHYECKHX 3J€MEHTOB (s-, p-, d-
3JeMeHThI). BaneHTHbIe 371eKTpoHbl. BajneHTHOCTh. DeKTpoHHAas MPUpPOJa XUMHUYECKON CBSI3H.
DJeKTpOOTpULIATENILHOCTh. BUbl XMMHUUECKO CBsI3M (KOBAJIEHTHAsl, MOHHAs, METaUTMUYECKas,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHMSL.

Ileprommueckas cucrema xumuueckux snemeHToB J[JM. MenaeneeBa. DPU3MUECKHIA CMBICI
[epuommueckoro 3akona [I.M. MenneneeBa. 3aKOHOMEPHOCTH W3MEHEHHs CBOMCTB XMMHYECKHUX
ANIEMEHTOB, 00pa3yeMbIX MMHU TPOCTHIX U CJIOXKHBIX BEILECTB B COOTBETCTBHU C IOJIOKEHUEM
XUMHYECKOro 3eMeHTa B [leprommyeckoil cucreMe. MUpOBO33pEHUECKOE M HAYYHOE 3HAUYEHHE
[lepunommueckoro 3akoHa .M. Menneneesa. [Iporroser .M. MenneneeBa. OTKpBITHE HOBBIX
XUMHYECKHX 3JIEMEHTOB

CamocrosiTeibHas padora odyuarommxcs Nel

Koncnekr, mnoxaroroBka cooOmieHnié Ha Tembl 10 BbeIOOpy: HaHoTexHojorus Kak
MIPUOPUTETHOE HAIPABIICHUE PAa3BUTHS HAyKW W MpOM3BOJACTBAa B Poccuiickoit denepanuu;
PaguoaktuBHOCTE. Mcnosp30BaHME pagUOAaKTUBHBIX H30TONOB B TEXHUYECKUX IIEJISAX.
PeHTreHoBCckOe W3JIy4eHME U €ro HCIOJIb30BaHHWE B TEXHUKE M MeauiuHe. Pemenue
TEOPETUYECKUX M JKCIIEPUMEHTAIBHBIX 3a7ad M0 BONPOCAM: OCHOBHBIE IOHATHS XHMHH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3aJaydl Ha HAaXOXJIEHHE OTHOCHUTEIHHOM
MOJIEKYJISIPHOM Macchl, ONPEAEIEHUE MACCOBOM JOJU XUMHUYECKHX AJIEMEHTOB B CIOKHOM
BEIIIECTBE.

1.1. 2 Ilpaktuyeckoe 3ansaThe Nel Pemenue pacueTHbix 3amgad mo teme: "OCHOBHbIE
KOJINYECTBEHHBIE 3aKOHBI U PACUYETHI 10 YPAaBHEHUAM XMMUYECKUX peaKiuii”

OK 01 OK 02
IIK 2.1




2

4

1.1.3 IIpakTtnueckoe 3aHaTHe Ne2 PerieHue 5HKCIEPUMEHTANbHBIX 3aJad [0 TEME:
Ilepuoanueckas cucrema xumuueckux siementoB .M. MenaeneeBa. CTpoeHue aTroma

OK 01 OK 02
IIK 2.1

1.1.4 IIpakTuyeckoe 3anaTue Ne3 PerieHue >KCrEepUMEHTAIBHBIX 3a/lad MO TeMe: THIbl
XUMHYECKUX CBS3€H. TUIBI KPUCTAIIIMYECKUX PELIETOK

OK 01 OK 02

Paznen 2. Xumunuyeckue peakuuu

10/2

Tema 2.1 Tunel XUMHYECKHUX
peakuuii

2.1.1 Knaccuduxanus 1 TUITBI XUMAYECKUX PEaKIii HEOPraHUIECKUX COSMHEHUN

OK 01 OK 02
IIK 2.1

Coaep:xanue yueOHOro MaTepuaJia

Kﬂaccnquaum{ U TUIIBI XUMHYCCKUX peaKuHﬁ C Y4aCcTUCM HCOPraHM4YCCKUX BCUICCTB.
CocraBieHrue ypaBHEHUH pEaKIMil COSAMHEHHUs, PA3JIOKEHUS, 3aMEelIeHUs, OOMEeHa, B T.4.
peaxiuii TOpeHus, OKUCIICHUSI-BOCCTAHOBIICHHUS.

VpaBHeHHsI ~ OKHCIIeHUs-BOoccTaHOBNeHUA. (Crenenb  okucieHus.  Okuciurens u
BocCTaHOBUTENb. (COCTaBIEHME M  YPAaBHUBAHHME OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxkuii MeToIOM SJIEeKTpOHHOTo OanmaHca. OKHUCIUTENFHO-BOCCTAHOBUTEIbHBIC PEAKIIUU B
IPUPOJIE, MPOU3BOJICTBEHHBIX POLIECCAX U )KU3HEACATEIbHOCTH OPTaHU3MOB.

CamocrosiTeibHasi paboTa o0yuarommxest Ne2
AHanu3 u npeodbpazoBaHre yueOHOM HHPOPMAIIUH.

2.1.2 IIpaktnyeckoe 3aHaTHe Ned PerieHne SKCIEPUMEHTANbHBIX 3a/7ad IO TeMe:
"OKHUCIUTENIbHO-BOCCTAHOBUTEbHBIE peakiuu"

OK 01 OK 02
IIK 2.1

Tema 2.2 DuekTpoiuTHYECKAs
AUCCOLUALMS U MOHHBII 00MeH

2.2.1 PacTtBopeHue kak pU3NKO-XUMHUYECKUIN TIPOIIECC.

OK 01 OK 04
IIK 2.1

Conep:xanue yueOHOro MaTepuaa

Teopus 27IEKTpOIUTHUECKON quccouanuu. IoHbl. DIeKTpoauTsl, HEANEKTPOIUThL. Peakiyu
HOHHOTO 0OMeHa. COCTaBlIeHHE PeaKIIMii MOHHOTO OOMEHA ITyTeM COCTAaBIIEHUS UX MOJIHBIX U
COKpAILLEHHBIX MOHHBIX ypaBHEHUI. KHCIIOTHO-OCHOBHBIE peakuy. 3aaHNs Ha COCTABJICHHE
HMOHHBIX PEAKLIUMN.

[TpakTyeckoe UCI0Ib30BaHUE PEAKLIUI HOHHOIO OOMEHA U THAPOJIN3a B TEXHOJIOTUYEeCKUX
npoLeccax  >KeJe3HOLOPOXHOIr'0o TPaHCOopTa. [ToHaTHA: raJlbBaHOCTerus,




2

raJIbBAHOIIJIACTHKA, UX TPAKTUYECKOE€ 3HAYE€HHE B XKEJIE3SHOJOPOXKHOM X03sIMCTBE.

CamocrosiTejibHasi padoTa o0yuyaromuxcsi Ne3

AHanmu3 u mpeoOpazoBanue yueOHoOU mH(popmanmu. [ToaroToBka cooOmeHU Ha TeMy IO
BbIOOpPY: [IpakThyeckoe MpUMEHEHHUE 3IIEKTPoNin3a: padUHUPOBAHME, TaIbBAHOIUIACTHKA,
TaJIbBAHOCTCTUA.

2.2.2 Jla6opaTopHoe 3aHsiTue (padora) Nel "McciemoBaHue CBOWCTB 3JIEKTPOJIUTOB.
Ompenenenne pH cpensl pactBopoB. Teopus 31EKTPOIUTUUECKON qUCCOIauu’

OK 01 OK 04
IIK 2.1

2.2.3 JlabopaTopHoe 3aHsiTue (padora) Ne2 "Peakuuu noHHOTO oOMeHa. ['uaponaus conei"

OK 01 OK 04
IIK 2.1

Pasnen 3. CTpoeHnue u CBOICTBA HEO

TFraHU4YeCKHUX BCIICCTB

7/2

Tema 3.1 Kiaccudukanms,
HOMEHKJIaTypa 31 CTPOCHHE
HEOPTaHMYECKUX BEIIECTB

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

OK 01 OK 04
K 2.1

Conep:xxanue yueOHOro MaTepuaJia

[Tpenmer Heopranuyeckoil xumuu. Knaccudukaius Heopranuueckux BeriecT. [IpocTeie u
cilokHble BemniecTBa. OCHOBHBIE KJIACChl CIIOKHBIX BEIIECTB (OKCHABI, THUAPOKCHIBI,
KHUCJIOTBI, CONM). B3auMOCBA3b HEOPraHMYECKHUX BEIIECTB. ATrperatHbleé COCTOSHUS
BemiecTBa. Kpucramnumdeckre u amopdHbIe BellecTBa. THIMBI KPUCTAITMUYECKHX PEIIETOK
(aTomMHasi, MONEKYNIApHAsi, WOHHAs, MeTaJUIMuecKas). 3aBUCHUMOCTh (PU3UUYECKHX CBOWCTB
BEIIECTBA OT THUIA KPHUCTAJUIMYECKOW PEIIeTKH. 3aBHCUMOCTh XUMHUYECKOW aKTUBHOCTH
BEIIECTB OT BHUJA XUMHYECKOW CBSI3M M THUMNA KPUCTAIMYECKOW pemieTku. [IpuuuHbl
MHOT000pa3usi BEIIECTB

CamocrosiTeibHas padora odyuarommxcs Ned
AHanu3s u npeobpazoBaHue yueOHOM nHpOopMaIHK.

3.1.2 Ilpaktuyeckoe 3aHaTHe Ne5S  PemeHne  IpakTHKO—OPUEHTHUPOBAHHBIX
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe: UncThie BelecTBa U cMecH. J{ucnepcHble CUCTEMBI.

OK 01 OK 04
IIK 2.1

Tema 3.2 OU3UKO-XUMHUYECKUE
CBOICTBa HEOPTaHUYECKUX BEIIECCTB

3.2.1 Ilpaktuyeckoe 3aHaTHe Ne6  Pemenume  IpakTUKO—OPUEHTHUPOBAHHBIX
AKCIEPUMEHTAIBHBIX 3a7a4 1o TeMam: "Metamisl"; "Hemeramwibr"

OK 01 OK 04
IIK 2.1

CamocrosiTesibHasi padora o0yuarommxcst NeS




1 2 3 4
PemieHne mNpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUA Ha CBOMCTBA, COCTaB, IIOJy4YECHHE H
0e30I1acHOe MCII0JIb30BAaHUE HEMETAIUIOB B OBITY M IPAKTUYECKOH IEATEIbHOCTH YEIOBEKa.
[ToaroroBka cooOmenuét Ha Temy 10 BbeIOOpy: [IpuMeHeHHE HEMETalUIOB B
JKEJIE3HOJOPOKHOM X03s1cTBe. [IpaBnia nepeBo3ky HEMETAJUIOB 10 XKEJIE3HON T0pOore.
[loaroroBka Kk UTOroBOW KOHTPOJIBHON paboTe IO KjlaccaM HEOPraHMYECKUX COEIUHEHMI:
XUMHUECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEIIECTB  (OKCHUIOB,
TUPOKCUOB, KHUCIOT, COJIEH U Jp.). 3aKOHOMEPHOCTH B W3MEHEHUHU CBOICTB IPOCTHIX
BEIIIECTB, BOJOPOJHBIX COECJUHEHUH, BBICIIMX OKCHAOB U THAPOKCHIOB. MneHtudukanus
HEOPraHMYECKUX BEIIECTB C HCIOJNB30BAaHHEM UX (U3UKO-XUMHUYECKHUX  CBOMCTB,
XapaKTEPHBIX KAYECTBEHHBIX PEaKuil
Tema 33 Wnentudukanus | 3.3.1 ['eneTnueckas CBA3b HEOPraHUIECKUX COSTMHEHHUN OK 01 OK 04
HEOPraHUYECKUX COCIUHEHUN HroroBasi koHTpoJibHasi padoTa Nel IIK 2.1
Hmoz 1 cemecmpa: MakcumanbHas yuyeOHast Harpy3ka (Bcero) 30
OO6s3arenbHast ayquTopHas yueOHast Harpy3ka (BCero) 25
IpaKTUYECCKHUE 3aHATUA 12
naboparopHble 3aHATHS (PabOTHI) 4
caMmocCTosiITeNbHas paboTa 5
KOHTpOJIbHAsI paboTa Ji
Pa3nes 4. CtpoeHue M cCBOIiCTBA OPraHNYecKUX coeIMHeHU I 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 Tlonarue 06 opraHMuecKkux BelIeCTBaX, UX MPUMEHEHUE Ha keJe3Hoi aopore. Teopus OK 01 OK 04
CTpPOCHUE " HomeHkiatypa | A.M. Bytnepoa. Knaccudukarus opraHu4ecKux BEIIeCTB IIK 2.1
OpPraHUYECKUX BEILECTB
Conep:xanue yueOHOro MaTepuaJia 2

IlosiBneHMe M pa3BUTHME OPraHUYECKOM XMMHM Kak Haykd. [IpenMer opraHMuecKkorl XHWMHU.
MecTo ¥ 3HaY€HHWE OpPraHUYEeCKOM XHMMHHU B CHUCTEME E€CTECTBEHHBIX HAayK. XUMHUYECKOE
CTPOEHUE KaK TIOpPAJOK COEAUMHEHHS aTOMOB MOJIEKYJE COIVIACHO KX BaJEHTHOCTH.
[IpumeHeHre OpraHMYecKHMX BENIECTB Ha Keine3Hou jgopore. I[lomoxxkeHus Teopuu
XUMHUYECKOTO CTPOEHUsI OpraHudeckux coeanHeHuiit A.M. BytnepoBa. YriiepoaHblii CKeneT
OpPraHMYECKOM MOJIEKYJIbI 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMHYECKOTO CTPOCHUSI MOJIEKYJL.
W3omepuss u wuzomepsl. llonsartue o ¢yHkimonansHOM rpynme. Pamukan.  IpuHimmnen
KJacCU(UKAIMK OPTaHWYECKHX COCMUHEHUH. MexXTyHapoaHas HOMEHKJIATypa W TPUHIIUITHI
HOMEHKJIATYPbl OPraHUYECKUX COEMHEHUN.
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CamocrosiTeibHas padora o0yuarommxcs Ne6

[Ton6Gop, ananu3 u mpeoOpasoBanue ydeOHoW mH(opmanuu. [ToaroToBka cooOmieHU Ha
TeMsl 10 BBIGOPY: Kmsup u gestensHocTh A. Kekyme. JKusup u jestensHocts M.
bepuenunyca. )Kuznp u gesrensHocts . Bemepa.

Tema 4.2 CpoiicTBa OpraHMYECKHUX
COETMHEHUN

4.2.1 AnxaHbl: cOCTaB, CTPO€HUE, TOMOJIOTUYECKUH P, OK 01 OK 04
IK 2.1

Coaep:xxanue yueOHOro MaTepuaJia

[IpenenbHble yriaeBOAOPOAbI (aJIKaHbl U IUKIOATKaHbI). (OCOOEHHOCTH KIacCHU(PUKAIMKU U

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

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

HPOMBIIIJICHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX YIJIEBOAOPOIOB, HAXOXKJICHUE B IIPUPOJIE

Y IIPUMEHEHHUE AJIKAHOB.

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

"CpaBHUTENbHAS XapaKTEpUCTHKA METaHa U TaHa"

Conep:xanue yueOHOro MaTepuaJia

Kunkue yrineBonopoabl (OEH3UMHBI, KEPOCHHBI, COJSPOBBIE Macia, Ma3yT) - B KauyecTBE OK 01 OK 04

TOPIOYETO B JIBUraTeNIsIX BHYTPEHHETO CrOPAHMs MOJBUKHOIO COCTaBa KEJIE3HOAOPOKHOTO IIK 2.1

TpaHcropTa. TBepable yrieBoaopoisl (mapaduHbl) — KOMIIOHEHTHI JKHUJIKHX CMasok,

UCIIOJB3YEMBIX JUII CMa3KM TPYIIMXCSA Y3JI0B TEIUIOBO3HBIX JIBUraTeled, OCEBBIX

MOJUINITHUKOB BarOHOB 3JIEKTPOBO30B, TEIIOBO30B. [ allOreHNnpon3BOIHbBIE YTIEBOIOPOABI -

B KQUeCTBE XJIaJlareHTa B pepprkepaToOpHbIX BaroHax.

4.2.3 Anxensl, ankaaueHsl. CocTaB ¥ 0OCOOEHHOCTH CTPOEHUS OK 01 OK 04
IK 2.1

Conep:xanue yueOHOro MaTepuaJia

HenpenenbHuble (ankeHbl, aJKUHBI M ajkafgueHbl). OcoOeHHOCTH KiIacCU(PUKALUUU U
HOMEHKJIATypbl, Hu30MepHsi, (U3NUECKHe CBOMCTBA, XHMHUYECKHE CBOWCTBA, CIIOCOOBI
nosyueHus. I'opeHue aneruieHa Kak MCTOYHHMK BBICOKOTEMIIEPATYpHOIO IUIAMEHU JUIS
CBapKM U pe3Ku MeTauioB. [IpakTuueckoe INPUMEHEHHME aJIKEHOB M aJKaJUuEHOB B
JKEJIE3HOAOPOKHOM XO351UCTBE

CamocrosiTeibHas padora o0y4yarommxcs Ne7
ITon6op, ananu3 u npeodbpazoBaHue yueOHOW HHPOPMAIIUH.
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4.2.4 Ilpaktudeckoe 3ansitue Ne8 PemeHue »HKClIEpUMEHTAIBHBIX 3343y 10 TEME:

"[Tony4yeHue 3TUICHA U U3YYEHHUE €r0 CBONUCTB"

Conep:xanue yueOHOTro MaTepuaJia OK 01 OK 04

[IpyuMmeHeHusT MOJMMEPOB Ha NPEANPUATHSIX JKEJIE3HOJOPOXKHOIO TpaHCHOpTa s IIK 2.1

AJIEKTPOU30JISALIMY, pPYKaBOB TOPMO3HOM CHUCTEMBI I0€3/10B, IPUBOJHBIX PpPEMHEH,

J00HUTOBBIX  COCYJOB  aKKyMyJIATOPOB, JeTajlel M  3allUTHBIX IOKPHITMH  Ha

YKEJIE3HOJJOPOKHOM TPAHCIIOPTE

4.2.5 TIpakTuyeckoe 3aHsiTHe N9 PerieHue SKCHEpUMEHTANbHBIX 3a/7ad IO TEMe:

"AueTuieH u ero romosaoru" (AJKUHBI)

Conep:xxanue yueOHOro MaTepuaJia OK 01 OK 04

[TpumeHeHue moiMMepsl Ha OCHOBE ITPOU3BOIHBIX AJIKMHOB B KAYECTBE U30JISIUHU 3alIUTHBIX IIK 2.1

000J104eK KaOeJIbHBIX U3AETIHI U POBOJOB, BHYTPEHHEH OTAEIKU NAaCCaXUPCKUX BarOHOB U

BaroHOB 3JIeKTpornoe3aoB. IIpuMeHeHne aneTuneHa U €ro roMoJIOTOB Ha MPEANpUATUAX

JKEJIE3HOJOPOKHOIO TPAHCIIOPTA.

4.2.6 Apensl. CocTaB, CTpOEHHE, MTOJIYYEHHE OK 01 OK 04
IIK 2.1

Conep:xanue yueOHOro MaTepuaJia

OcoOeHHOCTH KJacCU(PUKAMM W HOMEHKIATypbl, M30MepHs, (u3nueckue CBOMCTBA,

XMMHUYECKHE CBOMICTBa, cnocoObl moiydeHus. IIpuMeHeHHe apeHOB M UX TOMOJIOTOB Ha

OPENNPUATHIX  JKEJIE3HOJOPOKHOTO  TpaHCHopTa.  TOKCHMYHOCTh  apOMAaTHYECKUX

YII€BOIOPOAOB. S TOXUMHUKATEI.

4.2.7 Tlpaktuueckoe 3ansaTue Nel() PemeHue SKCIEpUMEHTANBHBIX 3a7a4 IO TEME:

"CpaBHUTENbHAS XapAKTEPUCTUKA CIUPTOB"

Copaepxxanue y4yeOHOro MaTepuasa

OpnHoaTOMHBIE CHUPTBI — KaK OCHOBA JIAKOKPACOYHBIX MAaTEpUAlOB HaXOASIIHUX CBOE

NPUMEHEHHUE B KEJIE3HOJAOPOKHOM XO3SMCTBE (Kpacka ajsi MOKPBITUS IMACCAKUPCKUX H OK 01 OK 04

IPY30BBIX BaroHOB; IJIacTU(UKATOPBI, MpPHUMEHSEMBIE B CBETO-, TEPMO-, MOpPO30-, IIK 2.1

BJIArOCTOMKHMX JI€TAISIX MOABM)KHOTO cOCTaBa M T.1A.). IIpuMeHeHue STUJIEHIINKONIA U
[JIMIEpUHa B KadecTBe AaHTU(PHU30B B paauaTOpax CHCTEM OXJIXICHHs JBUTaTeleh
BHYTPEHHETO CrOpaHMsi; THIPAaBIMYECKUX, TOPMO3HBIX M 3aKAJIOYHBIX JKUAKOCTEH B
IIOABUKHOM  COCTaBe  JKEJIE3HONOPOXKHOrO  TpaHcnopra. IIpakthueckoe  3HaueHHE
apOMaTUYECKUX CHUPTOB W UX NPOM3BOAHBIX B JKEIE3HONOPOKHOM XO3SIMCTBE. Y CIOBHS
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NIEPEBO3KHU CIMPTOB IO XKeNe3HOoH aopore. [IpakTnyeckoe 3HaU€HNE MHOITOATOMHBIX CIIUPTOB
B JKEJIE3HOJIOPOKHOM Xo03siicTBe. IlepeBo3ka apoMaTnyeckux CIMPTOB 110 JKEJNE3HOH J0pore,
MapKUpPOBKa rPy30B.

4.2.8 Anpaerunsl. Kapoonossie kucinotel. CocTaB, CTpoeHHe, KiacCuDuKaIuys

OK 01 OK 04
IIK 2.1

Conep:xanue yueOHOro MaTepuaJia

OcoOenHocTH KiIacCU(PUKAIMM W HOMEHKIATypbl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHNYCCKUEC CBOﬁCTBa, CHOCO6BI MMOJIYUCHMUA. Mpr1a Kak coiM BBICIINX Kap6OHOBI)IX KHCJIIOT,
ux Morolee nerctaue. CioxHble YQUpbl KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIOT.

CamocrosiTeibHas padora o0yuyarommxcs Ne§

[TonGop, ananu3z u npeobpazoBanue ydeOHOUM mHPopManuu. [logroroBka cooOiieHuil Ha
TEMy 1O BBIOOpPY: MypaBbuHas KHCIOTa B HpUpOAE, HAyKe W MpousBojacTBe. Mcropus
ykcyca. [lpakTudeckoe 3Hau€HUE albJETHIOB M HMX IMPOU3BOIHBIX B KEIE3HOAOPOKHOM
xo3siictBe. IlepeBo3ka albAETrHIOB 10 JKEJIE3HOW JOpOre, MapKHUpPOBKa TPY30B.
[TpakTdeckoe 3HayeHHE KApOOHOBBIX KHUCIOT M WX TMPOU3BOAHBIX B KEIE3HOIOPOKHOM
xo3sicTBe. [lepeBo3ka KapOOHOBBIX KHCIOT IO KEJIE3HOM J0pore, MapKHPOBKa T'PY30B.
[TpakTHyeckoe 3HaYeHHEe KUPOB U UX MTPOU3BOIHBIX B JKEIE3HOIOPOKHOM XO3IHCTBE.

4.2.9 JlabopaTopHoe 3ausitue (padora) Ne3 "CBolicTBa albJerua0B U KapOOHOBBIX KUCIOT"
Conep:xxanue yueOHOro MaTepuaJia

MypaBbUHBI  anbJeruj]  Kak  KOMIIOHEHT  OakeJUTOBOrO  Jlaka,  SBJISIOIIUMCS
AHTUKOPPO3HOHHBIM TMOKPBITUEM IS BaroHOB. TEKCTONUT KaK OCHOBA JJISi M3TOTOBJICHHS
3yOuaThIX KOJIeC, BKJAJbIIIEH TMOJIIMIIHUKOB, a TaKXe Kak dJIEKTPOU3OJISITOP.
AcOOTEKCTONUT KaK KOMIIOHEHT ISl U3TOTOBJICHUS TPYIINXCS JIeTalel TUCKOB CUEIUICHUS U
TOPMO3HBIX KOJIOZIOK Ha KEJIE3HOIOPOKHOM TpaHcmopre. [IpuMeHeHWe ameTroHa B
JKEJIe3HOJJOPOKHOM X03sticTBe [IpuMeHeH e maBeaeBoi KUCIOTHI JUISI OYMCTKH METAJIOB OT
p’KaBUWMHBI U HAKWIIM, B TOM YHUCJIE€ U B KOTJIaX JJOKOMOTHBOB. HepeBosKa H MapKHUpOBKa
AJbJICTHIOB ¥ KapOOHOBBIX KHCIIOT IO JKEJIe3HOM JJopore

OK 01 OK 02
OK 04
IIK 2.1

4.2.10 Ipaxkruueckoe 3ansatue Nell PermeHue SKCIEpPUMEHTAIBHBIX 3a/1ad IO TEMeE:
"Crnoxuble 3¢upsl. Kupsl. [Toustue o CMC"

Conep:kanue y4eOHOT0 MaTepuaJa

ByTuianeTaT Kak KOMIOHEHT NeHTadTa/leBbIX 3MaJied, UCIOb3yeMbIX AJIs OKPACKH
NACCAXKUPCKUX BAaroHOB W JIOKOMOTHUBOB;  3JIEKTPOU3OJISLIMOHHBIX  JIAKOB,

OK 01 OK 04
IIK 2.1
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NpUMEHsIeEMbIX MPU PEMOHTE TATOBBIX ABUraTesed. JKupbl Kak HPOAYKT NHTAHUS H
XUMHUYECKOE CBIphE. 3aMeHa JKUPOB B TEXHUKE HEMHUIIECBBIM ChIpheM. MBbLJIA BBICHIHUX
)KUPHBIX KHCJOT KaK 3aryCTUTeJM B IJIACTUYECKHX CMa3KaX, NpPUMeHseMbIX B
pPa3IMYHbIX MeXaHHW3Max [AJIs CMa3KH MOJIIMIHUKOB, 3y04aThIX KOJieC, BAHTOBBIX U
LeNHbIX Mepeay, LIAPHUPHbIX COeJUHEHUN U Ap. CHHTETUYECKHE MOIOIINE CPEICTBA
(CMC): mocTOMHCTBA U HEJIOCTATKH.

4.2.11 AMuHBl. AHUIUH

OK 01 OK 02
IIK 2.1

Conep:xanue yueOHOro MaTepuaJia
OcoOenHocTH KiIacCU(PUKAIMM W HOMEHKIATypbl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOMCTBA, CITIOCOOBI MOJIYICHUSI.

CamocrosiTesibHast padoTa odyuaroumxcs Ne9

[TonGop, ananu3 u mpeoOpazoBanue y4ueOHOU uHOpmaruu. [loaroToBka coobuieHHit Ha
TeMy 1o BbIOOpYy: Kuszwp u gestenbHocTh H.H. 3uHMHA. AHHIMHOBBIE KPAacHUTENH.
HpaKTI/I‘-IGCKOG 3HAYCHUEC aMHWHOB W HUX MPOU3BOJHBIX B KCIC3HOJOPOKHOM XO3IHCTBE.
[lepeBo3Kka aMHHOB 10 JKEJIE€3HOM JOopore, MapKUPOBKA TPY30B.

4.2.12 JladopatopHoe 3ansitue (padora) Ne4 "AmuHokucnorel. benku. PacnosnaBanue
BOJIOKOH"

Conep:xxanue yueOHOro MaTepuaJia

KarnpoH — kak KOMIIOHEHT BHYTPEHHEN OTIEJIKU NOJBUKHOTO cocTaBa. [I[puMeHeHue kies Ha

OCHOBE TOJIMaMHUJIa B BArOHOCTPOCHUHM JIJIsl CKJIeUBaHUsl. MUIOpa-nopoImiacT — Kak OCHOBa
JUISE  TETUIOM3O0JIALIMYA  HM30TEPMHUYECKHUX, MACCAKUPCKUX U pedprKepaTOpHBIX BaroHOB.
TexHUYeCKUH BOWMIOK KaK MPOKIAJ0YHBIA Marepual B OyKcax MPU PEMOHTE BaroHOB H
JIOKOMOTHBOB. 3HA4Y€HHE AMUHOKANPOHOBOW W aMHHOAHAHTOBON KHUCIOT ANl OOBEKTOB
JKEJIE3HOJOPOXKHOTO TpaHcmopTa. buocwHTe3 OenkoB. XWUMHYECKHE BOJOKHA H HX
MIPUMEHEHUE Ha JKeJIe3HOI0OPOKHOM TPaHCIIOPTE.

OK 01 OK 02
OK 04
IK 2.1

Tema 4.3 WNnentudukarnus
OpPraHHYECKUX BEIIIECTB, X
3HaYEHUE U MPUMEHEHUE B OBITOBOU
W TPOM3BOJICTBEHHOM JCATEILHOCTH
yeJIOBEKA

4.3.1 JlabopaTopHoe 3ansiTue (padora) NeS "CpoiicTBa yrineBojoB"

Conep:kanue y4eOHOTr0 MaTepuaJa

ITpuMeHeHre TpecCOBaHHOM IPEBECUHBI ISl BKJIAJAbINIEH MOAIIMITHUKOB, BTYJIOK, OIIOPHBIX
IUIUT, W3TOTOBJICHUS IIECTEPEH IOABUKHOTO COCTaBa >KEJIE3HOJOPOKHOIO TPAHCIOPTA.
YTIeBo bl M UX POJIb B )KUBOU IpUpoJe. Pa3BuTHe caxapHOil NPOMBIIUIEHHOCTH B Poccun.

OK 01 OK 02
OK 04
IIK 2.1
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4.3.2 Pomp xuMuum B OOECIEYCHHM HKOJIOTHYECKOH, HSHEPreTHYecKOd U MHIIEBOK OK 01 OK 02
0e30MacHOCTH IK 2.1
Conep:kanue y4eOHOT0 MaTepuaJia 2
Ponp opranuyeckoil XMMHUU B pPELICHHH MPOOJIEM DJHEPreTHYecKold Oe30macHOCTH, B
pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MAaTEpPHUAJIOB, HOBBIX HCTOYHUKOB JHEPIUU
(anmpTEepHAaTUBHbIE MCTOYHUKHM BSHEpruu). OnacHOCTb BO3JCHCTBUS Ha JKUBbIE OPraHU3MbI
OpraHMYECKUX BEIIECTB OTHEJbHBIX KJIaccoB  (YIJIEBOAOPOIbL, CHHUPTHI, (HEHOJIBI,
XJIOPOPraHUYEeCKHE IPOU3BOJHBIE, aJbACTUABI U JIp.), CMBICH IIOKa3aTels IpeAeabHO
JIOIIyCTUMOM KOHLIEHTpauuu. Yes0BeK B MUpe BellecTB UM MaTepualoB. XUMHUA U
3/l0pOBbe YeJIoBeKa

Pa3znen 5. Kunernueckue 1 TepMOXMMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKUX PeaKIuid 2/0

Tema 5.1 Ckopocts xumuueckux | 5.1.1 Ilpakrnueckoe 3ansitue Nel2 PemeHue 53KCHepUMEHTAIbHBIX 3a/ad IO TEME: 2

peakuuii. XMMHUYECKOE paBHOBECHE "CKOpOCTh XUMUYECKUX PEAKIUNA. XUMUYECKOE paBHOBecue" OK 01 OK 02
Conep:xanue yueOHOro MaTepuaJia IK 2.1
BydepHbie pacTBOpHI B TEXHOJOTHUECKUX Mpoleccax (MpH IEKTPOXUMHUYECKOM HaHECEeHUU
3alIUTHBIX MOKPBITUH, B IPOU3BOJICTBE KpacUTENEH)

Pa3nes 6. PacTtBopbl 2/0

Tema 6.1 IlonsTie o pacTBOpax 6.1.1 TIIpakTnuyeckoe 3ansitue Nel3 PemieHue sKCIEpUMEHTANbHBIX 3a7ad IO TEME: 2
"PacTBOpBI, HCIIOJIB3yEMBbIE B OBITOBOM 1 MPOU3BOJCTBEHHOM JEATEILHOCTH YeaoBeKa" OK 01 OK 02
Conep:xxanue yueOHOro MaTepuaJia K 2.1
IlepeBo3ka pa3MUUHBIX XUIAKOCTEM MO KEIE3HOW aopore. PacTBOpbl, HCHOJIB3yEMBIE B ’
OBITOBOW, MPOW3BOJICTBEHHOW JIEATENBHOCTH YeJOBeKa. PacTBOphl, MpUMEHSEMble B
JKEJIE3HOAOPOKHOM XO35HCTBE

Pasznen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1eATEJIbHOCTH Y€JI0BEKA 4/2

Tema 7.1 Xumus B Obity wu | 7.1.1 HoBeiime qoCTHXEHUS XUMUUECKOM HAYKU U XUMHYECKOM TEXHOJIOTHH OK 01 OK 02

MPOU3BOJACTBEHHON  JEATEIbHOCTH OK 07

yeroBeKa K 2.1
Conep:kanue y4eOHOTr0o MaTepuaJa 2

Hogselimme nOCTHMKEHHST XMMHAYECKOM HAYKHM M XMMUYECKOW TeXHOJOruu. Poib xumuu B
o0ecriedyeHNH HKOJIOTHYECKOH, HHEPreTHYeCKOW M MHUIIEBOM 0e30MacHOCTH, Pa3BUTHU
menuimHbl. [louck u aHanmm3 wuHGOpMAIMM O TNPUMEHEHUH XUMHYECKUX BEIISCTB H




2 3 4
TEXHOJOTUH C y4eToM Oyaymiedl npodecCHOHAIBHOW NEeATeNbHOCTH MO TeMaM: BaKHEUIIMe
CTPOMTEIIbHBIE MaTepualbl, KOHCTPYKLUHOHHbIE MAaTepUalbl, KpackKh, CTEKJIO, KEepaMUKa,
MaTepuanbl sl JJIEKTPOHUKH, IPUMEHSEMBIE B JKEJIE3HOJOPOKHOM XO34HCTBE (HaydHas U
y4eOHO-Hay4Has JIUTEepaTypa, Cpe/ICTBA MaccoBOi nH(popmaium, cetb HTepHEeT)
CamocrosiTeibHas padota odyuyarommxcest Nel0 2
CocraBrieHre ypaBHEHMI XUMUYECKUX PEAKLMM ¢ yJacTHEM MPOCTBIX U CIOKHBIX OpPraHUYeCKUX
BEILIECTB: TMPEIEIbHBIX U HEMPEAEIbHbIX YITIEBOJOPOAOB, ApOMAaTUYECKUX YIJIEBOJOPOJIOB,
KHUCJIOPOJICO/IEPIKAILIMX U UX IIPOUXBOJHBIX.
7.1.2 TIpoMexyTOUYHAs aTTecTalMs 1o AuciunInHe. J{nddepeHuupoBaHHblil 3a4eT 2 OK 01 OK 02
OK 07
IK 2.1
Hmoz II cemecmpa: MakcumanbHas ydeOHasi Harpy3Kka (BCero) 42
OO6s13aTenbHas ayiuTopHas yueOHasi Harpyska (BCero) 36
IIPAKTUYECKHE 3aHSITHS 14
naboparopHble 3aHATHS (PabOTHI) 6
caMmocCTosiTeNbHas paboTa 6
mudepeHIMpOBaHHBIN 3a4eT >
Hroro: MakcumanbsHast yaueOHast Harpy3ka (BCero) 72
Obs3arenbHas ayauTopHas yueOHast Harpyska (Bcero) 61
IIpaKTUIECKHUE 3aHATUSA 26
nabopaTopHble 3aHATHS (PabOTHI) 10
CcaMOCTOsITeNIbHAs paboTa 11

KOHTpOJIbHAs paboTa
HUmoecosas ammecmayus 6 popme nuddepeHIInpoBaHHOTO 3aUeTa

p—




3. YCJIOBUMSA PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOTI'O ITPE/IMETA

3.1 TpeGoBaHusI K MUHUMAJbLHOMY MaTepPHAJILHO-TEXHHYECKOMY 00ecnedeHuI0

Y4eOHbI MpeIMeT pean3yercs B 1abopaTopusi XUMHUH U OUOJIOTUN

O6opynoBanue ydeOHOT0 KaOUHETa:

— T0CAJ0YHbIE MECTA MO KOJIUYECTBY 00YJaIOLIHXCS;

— paboyee MeCTO MpernoJaBaTes;

— METOJUYECKUE MATePUAIIBI 0 IPEIMETY.

Texuuueckue cpernctBa oOydeHHs pabouyero Mecra IMpernojaBaTelisi: KOMIIBIOTEPHOE
00opy/IoBaHNE, COOTBETCTBYIOIIEE COBPEMEHHBIM TPEOOBAHMSIM OC30MACHOCTH U HAIEKHOCTH,
IpelycCMaTPUBAIOIIEe BO3MOXHOCTh MHOTO()YHKIIMOHAJIIBHOTO HCIIOJIb30BaHUS KaOWHETa C
LENbI0 HW3YyY4eHHUs Y4eOHOro mpeaMmera, MyNIbTUMEAuHHOEe 00opyaoBaHue (MPOEKTOp U
MPOEKIIMOHHBIN YKpaH WM UHTEPaKTUBHAS JOCKA), IOKAJIbHAs CETh C BBIXOJIOM B Internet.

HanmeHnoBanue crenuanbHOTO TOMENICHHs: y4yeOHas ayauTopus s HPOBEACHUS
MPAKTUYECKUX 3aHATUH, TPYIIOBBIX KOHCYJIbTAllM, WHIUBUAYAIbHBIX KOHCYJIbTALIUH,
TEKYIIETO KOHTPOJS, IPOMEKYTOUYHOW AaTTeCTallid, OCHAIICHHAs OO0OpyJOBaHHEM H
TEXHUYECKUMU CpEICTBAMH OOY4YeHHs, a TaKXe YUTAIbHBIM 3al, T[OMEIIeHue s
caMOCTOSTENIbHOM paboThl, ¢ jgoctynoM kK cetu «HutepHer» u DOUOC. OcHalEeHHOCTS:
KOMIUIEKT YyueOHOW Mebenu, HOYTOYK, NpPOEKIMOHHOE O0OopynoBaHUE (MYyIbTUMEAUIHBII
IPOEKTOP U IKPaH).

Ilepeyenb JIMIEH3HOHHOTO ¥ CBOOOJHO PACHPOCTPAHSIEMOr0 NPOrPAMMHOIO
o0ecrneyeHus:
Cucremnoe u npukaagsoe 110

Ne Haumenosanue Ne nuneH3zun
/1
1 [Microsoft Office Professional Plus 2007 Russian Academic OPEN NL  |Microsoft Open License
45411155
2 |MSDN Platforms OLP License: 66224071
3 |Microsoft Office Professional Plus 2010 Russian Academic OPEN NL  |Microsoft Open License
60369058
4 |Microsoft Visio Standard 2010 Russian Academic OPEN NL Microsoft Open License
60369058
5 |Microsoft Office 2013 Russian Academic OLP NL Microsoft Open License
65785999
6 |Microsoft Windows 10 Microsoft Open License
65785999
11 |ABBY FineReader 11 Kopo6ounas (pa3nsrii Ne Ha
KaXI0H KOpoOKe)
12 |Kaspersky Endpoint Security PN: KL4863RAQFQ
13 |KontenT-¢pmistp SkyDNS 10-05109
IIporpammuoe odecnieuenune mo GNU General Public License (cBo6oano
pacnpocTpaHsiemoe)
Ne IlepeueHn
1 Open Office
2 | Moit Oduc
3 | Gimp

IIpu wu3yyenuu y4deOHOro mnpeaMera B ¢opMare IJIEKTPOHHOIO OO0Y4YeHUsT C
ucnoyb3zoBanuem 10T

[Iporpammel 1151 BuaeokoHpepenuuii: Zoom Cloud Meetings, SAnnexc TexemocrT.

OnexrponHas miardopma Moodle.



3.2. UnpopMmannoHHoOe oOecnedeHne peajn3alui NPOrpaMMbl

Ilepeuenb pekoMeHIyeMbIX Y4YeOHBIX W3IAHHUI, TOMOJHUTEIbHOW JUTEPATYPHI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 hoHA:

3.2.1.0cHOBHBbIE HCTOYHUKH:
1. AudunorenoBa N.B. Xumusi: yueOHUK U MNPAKTUKYM AJIsl CpeJHEro NpodecCHOHaILHOTO
obpazoBanus / U.B. Audunorenona, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., WCHOp. U JOM. —
Mockga: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110, THUTEIbHbIE HCTOYHUKM:
1. I'ycera, E.B. Xumus ansa CIIO.: yue6.-meton. mocodbue / M.P. 3uranmmuna, [[.1. Kynukoga;
Kazan. nau. uccnen. texuon. yu-t; E.B. I'yceBa .— Kazans : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL: https://e.Janbook.com/book/196096
(mata obpamenus: 14.03.2025) / - Pexxum goctyma: Jisl aBTOPH3. MOIH30BATEICH.
2. YUepnukoBa H.FO. Xumus B A0CTYymHOM H3J0KeHHH: y4deOHOe mocobme s cro / H.IO.
UepHukosa.- 2-e usg., crep.- Cankr-IletepOypr: Jlanp, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHblii // Jlanb: o3nekTpoHO-OuOMMoTeuHas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.03.2053) / - Pexum mocryma: ais
ABTOPU3. MOJIb30BATENCH.

3.2.3 UnTepHeT — pecypchbl:

1. Hay4Ho-monynsipHbIl MPOEKT «IJIEMEHTHI O0NbIIoN HayKu « ((pu3uka, XUMUs, MaTeMaTHKa,
aCTPOHOMHS, HAayKa O >KU3HHU, Hayka o 3emuie). HoBOCTH Hayku, KHUTH, HaAyYHO-TIOMYJISIPHBIC
CTaThbH, JICKIMH, SHIOUKIONeaun. https://postnauka.ru/themes/chemistry - JeKmuu 1Mo XUMHUHM Ha
caiite [loctHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexum goctyna: cBOOOIHBII.
2. CaliT Hay4yHO-IONYJSPHOTO JKypHaia «XuMusl U 3u3HbY». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOOIHBIH.
3. Calltr 0 XuMHUHM: KIAaCCHUYECKHe Y4YEOHUKH, CIPABOYHUKU, SHIUKIONEIUH, TOUCK
OpraHMYECKHUX U HEOPraHUYECKHUX PEaKIil, COCTaBICHHE YpaBHEHHM peakuuil. https:// www.
xumuk.ru/ Pexum noctymna: cBOOOIHBIH.
4. Tlnardopma Zoom aJisg MPOBEAEHUS OHJIANH-3aHITHI U BUICO-KOH(GEPEHIIUHN. [ DNEeKTPOHHBIHA
pecypc]. Pexum nocryna: https://zoom.us/.
5. DOnextpoHHas uHPOpPMAlMOHHO-OOpazoBarenbHas cpena Ha 1aatdhopme Moodle.
[DnekTpoHHBbI pecypc]. Pexxum noctyna: https://moodle.ospu.su/

3.3 IIporpamma oOecneyeHa HeOOXOAMMBIM KOMILICKTOM JIMIEH3HOHHOIO
NPOrpaMMHOr0 odecre4eHust


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

4 KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHHMSA YYEBHOI'O IPEIMETA

KoHTpoinb u oOLieHKa pe3yapTaTOB OCBOECHMS 0011€00pa30BaTENbHOTO IpPEAMETa
pacKpbIBalOTCA Yepe3 AUCHUILTHHAPHBIE Pe3yabTaThl, HaNpaBiIeHHbIE Ha (OPMUPOBAHUE OOIINX
KOMITETEHIIMI 1O pa3/ieiaM U TeMaM COJIepKaHusl yueOHOTro MaTrepuania.

[IpomexyrouHas aTTectanus B popme nuddepeHIpoBaHHOrO 3aUeTa.

Oo0mme u mpogeccnoHaIbHBIE
KOMIeTeHIMH

Pazpen/Tema

THI oLleHOYHBIX
MeponpHUATHI

OK.01

IIK 2.1

P1: Tema 1.1

P2: Tema 2.1, Tema 2.2

P3: Tema 3.1

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YCTHBIN o1npoc;

- 3amauu  Ha COCTaBJICHUE
XUMHUYECKUX POpMYI;

- 3ajaHus Ha UCIHOJIb30BaHUS
XUMHUYECKONH CHMBOJHUKUA U
HAa3BAHUM  COCJMHEHUN IO
HOMEHKJIaType
MEXyHapOIHOTO coro3a
TEOPETUYECKON U MPUKJIIATHON
XUMHH U TPUBHAIBHBIX
Ha3BaHWM 11 COCTaBIICHUS
XUMHYECKUX POPMYIT;

- 3aciaymuBaHuEe COOOIICHHIA
Y OIICHKA UX TOJTOTOBKHU;

- PesynpTaT  BBINONTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITETIbHBIX PadoT;

- Pesynprar  BBINOTHEHUS
MPAKTUYECKON pabOTHI;
-IIpakTUKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Iloxbop,
npeoOpa3oBaHue
nH(popManuu

aHaIi3 M|
yueOHOU

OK.02

IIK 2.1

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 01IIpoc

- 3acinymuBaHue COOOIIEHUMN
U OIICHKA UX IMOJTOTOBKH;

- 3aJaHusa Ha MCIIOJIL30BaHUS
XAMHYECKOM CHUMBOJIUKH |
Ha3BaHUM COEAWHECHHUH  TIO
HOMEHKJIaType
MEKTYHapOAHOTO cor03a
TEOPETUYECKON U MPUKIIATHON
XUMHAHU u TPUBHAIILHBIX
Ha3BaHWH JUI1 COCTaBJICHUS
XUMUYECKUX (HOPMYIT;

- Pe3ynprarT  BBINOIHEHUS
BHEAYTUTOPHBIX
CaMOCTOSITENTEHBIX PabOT

- Pesynprar  BBINOTHEHUS
MPAKTUIECKON pabOTHI;
-IIpakTHKO-OpUEHTUPOBAHHBIE
3aJlaHus;

- Iloxbop, aHATN3 |




npeoOpazoBaHue yueOHOU
nHpopmaun

OK.04

IIK 2.1

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN 0npoc

- 3aciymmBaHue COOOIIECHUI
1 OILICHKA WX MOJTOTOBKH;

- 3agaHusl Ha MCIOJIL30BAHUS
XMMHYECKOM CHMBOJMKH U
Ha3sBaHUM COEOUHEHUU IIO
HOMEHKJIaType
MEXIYHApOJAHOTO coro3a
TEOPETUYECKON U IIPUKIIATHOU
XUMHUH U TPUBHUAJIBHBIX
Ha3BaHUU JJI COCTaBJICHUS
XUMHUYECKUX POpMYIT;

- PesynmbTaT  BBIMONTHEHHS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PadOT

- PesynpTaT  BBINONHEHUS
MPAaKTUYECKON pabOThI;

- PesynpTaT  BBINONTHEHUS
nabopaTopHOI paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHbBIE
3a/1aHuUS;

- ITonGop, a”HaJIu3 u
npeoOpa3oBaHue yaeOHOU
nHpopmanuu

OK.07

K 2.1

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHbBIE
3aJIaHuUS;

- Iloxbop, aHAIM3 |
npeoOpa3oBaHue yueOHOU
nH(popMaluu;




S HEPEYEHbB UCIIOJIB3YEMbBIX METOJOB OB YYEHUSA

5.1 TlaccuBHBIE: OMpOC, PENPOAYKTHBHBIE YHPAXHEHUS IO 3aKPEIUICHHI0O U OTpaboTKe

M3y4EHHOI0 Marepuralia
5.2 AKTHBHBIE W WHTEPAKTHUBHBIC: HBPHUCTHUYECKHE Oecelpl, IUCKYCCUHU, KPYIJBIA CTOJM,
IIpe3eHTalusl, BAKTOPUHA, KBECT.



