[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHdopmaumsa o Bnagenbue:
®K1O: Kopotkos Cepreit JleoHnaoBuy

1 1 ATXT - i [Ipunoxenue.
OMKHOCTb: [lupekTop - Gunvan Mpus

lara noanvcanws: 16.07.2026 14:30.03 K ITICC3 mo cnenmanbroCTH
YHUKabHbIi NPOTPaMMHBIN KITH0Y: 25.02.08 DkcruryaTamnus OeCIMIOTHBIX

705b520be7¢208010fd7fb4dfc76dbd29d240bbe

AaBHAIITMOHHBIX CUCTCM

PABOYAS ITPOI'PAMMA OBHIEOBPA3OBATEJIBHOI'O YYEBHOI'O IIPEJAMETA
OVYII 12. Xumus

AJIs CIIEIMAJIBHOCTH

25.02.08 DOkcrmryaTanuysi 0€CHMIOTHBIX aBUAIIMOHHBIX CUCTEM

baszosasn noocomoska
CcpeoHez0 npogheccUoHaIbHO20 00Pa308anUs

(200 nawana noocomosxu:2026)



COJIEP)KAHUME
_ CTp.
1. OBLIASI XAPAKTEPUCTHUKA PABOYEN IMTPOTPAMMBI 3
YYEBHOI'O IPEJMETA

2. CTPYKTYPA U COAEPKAHUE YUEBHOI'O IPEJIMETA 4

3. YCJIOBHUA PEAIM3BALUU ITPOI'PAMMBI YYEBHOI'O 12
HNPEIMETA

4. KOHTPOJIb U OLHEHKA PE3YJIIbTATOB OCBOEHUA 14
YYEBHOI'O IPEJIMETA

S. HEPEYEHDb UCIIOJIB3YEMbIX METO/J0OB ObYYEHUA 15



1 OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI OBIIIEOEPA30OBATEJIBHOI'O
YYEBHOI'O IPEIMETA OVII 12. XUMMUAA

1.1 Mecto mnpeaMera B CTPYKTYpe OCHOBHOI mnpodeccHOHAJIbHONH 00pa3oBaTeJbHOI

NMpOrpamMMbl
VYueOHblil peaMer «XuMus» SBIsSETCs 005S3aTeNIbHOW 4YacThio 00I111e00pa3oBaTebHOIO IHKIIA

oOpazoarensHOM nporpammel CI1O B coorBerctBrM ¢ PI'OC no cnernuansuoctu 25.02.08 DkcmtyaTanus
OCCIMIIOTHBIX
ABUAITMOHHBIX CUCTEM
[Ipu peanuzanuu pabodeid mMporpaMMbl MOTYT HCIOJB30BaThCS pa3inyHble 00pa3oBaTeNbHbIC
TEXHOJIOTUH, B TOM YHCJIEC TUCTAHIIMOHHBIC 00pa30BaTebHBIC TEXHOJIOTHH, AIEKTPOHHOE 00yUeHHE.

1.2 Henu 1 ni1aHupyeMble pe3yJibTaThl OCBOCHHS NpeaMeTa:
1.2.1 Lean 00meod6pa3oBaTeIbHOIO MPeIMET:

Lens muciurmHb! « XUMUS»: ChOPMUPOBATH Y 00YYAIOIINXCS 3HAHUS U YMECHHS B 00J1aCTH XUMUH,
HABBbIKU UX MPUMEHEHHUS B IPAKTUUYECKON MPO(HECCUOHATTLHON e TEIIbHOCTH.

B pesynbrare ocBoeHUs y4eOHOW AUCIUTUIMHBI 00YYarOIIUIICS JOKEH

yMeTh:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 110 "TPUBHAIBHON" WIIM MEXKTYHAPOIHON HOMEHKIATYPE;

- ONpENENATh: BaJCHTHOCTb M CTENEHb OKHUCICHUS XUMHUYECKUX 3JIEMEHTOB, THUIl XUMHYECKOU
CBSI3M B COEJIMHEHUSX, 3aps]l HOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCAMHEHUH,
OKHCJIUTENb W BOCCTAHOBHUTENb, MPUHAMJICKHOCTh BEIIECTB K pPa3IMYHBIM KJlacCaM OPraHUYECKHUX
COCIMHEHH;

- XapaKTepU30BaTh: JIEMEHTbl MAJIbIX MEPUOAOB O UX MOJOXKEeHUI0 B [lepuonnueckoi cucreme
JI.1. MenneneeBa; oOImMe XWMHUYECKHE CBOMCTBA METAJNIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHWYeCKUX W OpPraHMYECKUX COCIMHEHMM; CTPOEHHME M XHMHYECKHE CBOMCTBA H3Y4YEHHBIX
OPraHNYeCKUX COCTUHECHUM;

- 0OBACHATH: 3aBUCHUMOCTb CBOMCTB BELIECTB OT MX COCTaBa U CTPOCHMS; NMPUPOY XUMHUECKOU
CBS3M (MOHHOM, KOBAJEHTHOW, METAJUIMUECKOH), 3aBHCHUMOCTb CKOpPOCTH XMMMUYECKON peakluu Hu
MOJIOKEHHSI XMMUYECKOT'0 PAaBHOBECHS OT Pa3IMUYHBIX (PAKTOPOB;

- BBINOJIHATh XMUMHUYECKUN SKCIIEPUMEHT [0 PAaCHO3HABAHUIO BAXKHEHIINX HEOPraHWYEeCKUX U
OpPraHUYECKUX BEILECTB;

- IPOBOJIUTH CAMOCTOSATEIbHBINA MOMCK XUMUYECKONH MH(POPMAIIMK C UCIIOJIb30BaHUEM Pa3IMUHbIX
HMCTOYHUKOB (HAyYHO-TIOMYJSPHBIX W3/IaHUN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
HCIO0JIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH JIIsl 00pabOTKH U Mepeadyn XUMMUYECKON nHdopmanuu u ee
MIPEJICTaBJICHUS B pa3IUYHBIX (pOpMax; UCIOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MMPAKTUYECKOU
NeSITEIbBHOCTH W TOBCEJHEBHOM KHU3HU IJIs: - OOBSCHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOASIIUX B
npupojie, ObITYy M Ha MPOU3BOJACTBE; - OMNPEAETICHHUS BO3MOXKHOCTU TPOTEKAHUS XMMHUYECKHUX
MPEBPALICHUH B pa3JIMYHBIX YCIOBHUSIX U OLIEHKH UX MOCJEICTBUM;

- DKOJIOTMYECKH IPaMOTHOI'O IIOBEJICHUS B OKPYKAIOIIEH Cpelie;

- OLEHKM BJIMSIHUS XHMHYECKOrO 3arps3HEHUs OKpY’Kalolledl cpelpl Ha OpraHu3M 4YeJoBeKa U
JpyTUe KUBbIE OpTraHU3MBI;

- Oe3omacHOro oOOpalieHHuss C TOPIOYMMHU M TOKCHYHBIMU BEIIECTBAMHM, JIAOOPATOPHBIM
o0opyI0oBaHUEM;

- IPUTOTOBJICHUS PACTBOPOB 3a/IaHHON KOHIIEHTPAIMH B OBITY M HA IIPOU3BO/ICTBE;

- KPUTHYECKON OIEHKU JIOCTOBEPHOCTH XMMHUYECKOW HH(pOpMAIMH, MOCTYMAIIed U3 pa3HbIX
HUCTOYHUKOB;

- TIOHMMAaTh  B3aUMOCBSI3b  Y4eOHOM  JAMCHUIUIMHBI C  OCOOEHHOCTSMU  Mpodeccuu
poeCCHOHATLHOM 1eATENFHOCTH, B OCHOBE KOTOPBIX JISKAT 3HAHUA M0 JJAHHOM yueOHOM JUCIUIUINHE.

3HATh:



- BaXHEUIIME XUMHUYECKHUE TOHSATUS: BEIIECTBO, XUMUYECKHUW BJIEMEHT, aTOM, MOJIEKYyJa,
OTHOCUTEIbHBIC aTOMHAasg M MOJICKYJISIpHAsE MacChl, MUOH, aJUIOTPOMUS, W30TOIbI, XUMHYECKas CBS3b,
ANEKTPOOTPHUIATETILHOCTh, BAJICHTHOCTh, CTETICHb OKHUCIICHHS, MOJIb, MOJISIPHASI MAacca, MOJISIPHEIN 00beM,
BEIIIECTBA MOJIEKYJISIPHOTO M HEMOJEKYJSPHOIO CTPOEHHUS, PACTBOPHI, AJECKTPOJUT U HEIJICKTPOJIUT,
AJIEKTPOJUTHYECKAs AUCCOLMALMSA, OKUCIUTEIb M BOCCTAHOBUTENb, OKHCIEHHUE M BOCCTaHOBJICHHE,
TEII0BOM 3P (HEeKT peakuu, CKOPOCTh XWMHYECKOW pEeaKIMH, KaTaldu3, XUMHYECKOE pPaBHOBECHE,

YTIEPOAHBIN CKeNeT, QYHKIMOHAbHAS TPYIIa, H30MEPHs, TOMOJIOTHS;

- OCHOBHBIC 3aKOHbI XMMHHU: COXpaHCHHUA MAaCChl BEHICCTB, ITOCTOAHCTBA COCTaBa, nepnonﬂqecxnﬁ

3aKOH;

- OCHOBHBIE T€OPUHM XMMHH: XUMUYECKOH CBS3U, HJIEKTPOJUTUYECKON TUCCOLMALMU, CTPOCHUS
OPraHNYeCKUX COCIUHECHUMN;
- BOKHEWIIME BEUIECTBA U MAaTEPHUAJIbl: OCHOBHBIE METAJIJIbI U CIUIABBL, CEPHAasi, COJIsIHAs, a30THAs
U YKCYCHAsl KUCJIOTHI;, IIENIOYH, aMMHUAK, MUHEPAJIbHBIE yI0OpeHHs, METaH, STUJICH, alleTUJICH, OEH30M,
ATaHOJ, KUPBI, MbLJIa, IJII0K03a, caxapo3a, Kpaxmall, KieTyaTKa, 0eJIKU, HICKYCCTBEHHbBIE 1 CHHTETUYECKHE
BOJIOKHA, Kay4yKH, IJIACTMACCHI.

1.2.2. Ilnanupyemblie pe3yabTaThl 0cBOeHHs npeamera B cooTBeTcTBUN ¢ ®I'OC CIIO u Ha ocHOBe

Proc Coo

Ocoboe 3HaueHune npeamer uMeeT npu GpopmupoBanun u pazsutun OK u [1K.

OO0mme Ilnannpyemble pe3ybTaThbl 00yUeHHsI
KOMIIETEHIIMH O6uue’ JucuuninHapubie’
0K 01. B yacT Tpy10BOIr0 BOCIIMTAHMS - BJIAJETh CHUCTEMOU
Bri6upath criocoOsr - TOTOBHOCTh K TPy, OCO3HAHUE | XUMHUYECKHX 3HAHWH, KOTOpas
penieHus 3aa4y IIEHHOCTH MacTepCTBa, TPYAOII00HUE; BKJIFOYAET: OCHOBOIIOJIAraroIie

npodeccnoHanbHOM
JeSITeIbHOCTH
MPUMEHHUTEIHHO

K pa3IN4HbIM
KOHTEKCTam

- TOTOBHOCTH K aKTHUBHOM ACATCIIBHOCTH

TEXHOJIOTUYECKOI u COLIMAJILHOM
HampaBJIeHHOCTH, CIOCOOHOCTb
MHUIMHAPOBATh, IUTAaHUPOBATh u
CaMOCTOSITEIILHO BBITOJIHATh TaKyo
JESTENbHOCTD;

- UHTEpEC K pa3uuHeiM  chepam
npogecCuoOHAITBHON

NeSITeNIbHOCTH,

OnjiajeHne YHHUBEPCAIBLHBIMH Y4YeOHBIMU
MO3HABATEJILHLIMH AeiiCTBUSIMH:

a) 0a30BbIe JJOrHYeCKHe AeiiCTBHUSI:

- CaMOCTOATENIbHO  (OpPMYIHPOBATH 5
aKTyaJIM3UPOBATh MPOOIEMY, pacCMaTPUBAThH
€€ BCECTOPOHHE;

- YCTaHaBJ'II/IBaTI) CYHIGCTBCHHblf/'I HpI/IBHaK NI
OCHOBaHHMS JJIsI CpaBHEHUs, KIacCU(UKAIUU U
0000111eHNS;

- ONpENeNnsTh LENH NeITeIbHOCTH, 3a]aBaTh
HapaMeTpBI nu KpI/ITepI/II/I X JOCTHIKCHUA,

- BBISBJISITH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS
B paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCUTh  KOPPEKTHBBI B  JIESTEIHHOCTb,
OLICHUBATh COOTBETCTBHE PE3YJbTATOB LIEISM,

IIOHATHUA (XI/IMI/I‘ICCKI/Iﬁ 3JICMCHT,

aToM, 9JIEKTPOHHas 000JI0YKa
aroma, S-, p-, d-2JIE€KTpPOHHBIE
opOuTanu aTOMOB, VIOH,
MOJIEKYJIa, BaJICHTHOCTD,

ANIEKTPOOTPHULIATETBHOCTB,
CTETICHb OKHCIICHUSI, XUMHUECKAast
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJIIpHBIE  00BEM, YIJIEPOHBIN
CKeJleT, (PYHKIMOHAIbHAs TPYIIIa,
pamgvKai, W30Mepusi, H30MeEpHl,
TOMOJIOTUYECKHI Psi, TOMOJIOTH,
VIJIEBOJIOPOMBI,  KHUCIOPOA- U
a30TCO/IEpXKAIlNe  COCAWHEHUS,
OMOJIOrYEeCKU AKTHBHBIC
BelecTBa  (YriaeBOAbl, IKUPBHI,
Oenku), MOHOMEp, TOJIHMeEp,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE

COCIMHEHUS, KPHUCTALTMYECKast
pelieTka, THUIBl  XUMHYECKHX
peakiuii (oKHCIUTENBHO-
BOCCTQHOBHUTEINIbHbBIE, JK30- H
HHJIOTEPMHUYECKHE, peakiuu

JucnumirHapHble (IpeAMETHbIE) Pe3ylbTaThl YKa3blBAlOTCS B COOTBETCTBMM C MX NOJNHBIM nepedHeM Bo @T'OC COO ot
17.05.2012 r. Ne413 (B mocnenneit penakuuu ot 12.08.2022)




OLICHUBATh PUCKH MOCJIEACTBUH JACSITEIHHOCTH;
- pa3BUBaTh KpPEATUBHOE MBIIUICHUE TIpU
peIlIeHNH )KU3HEHHBIX MTPo0IeM

0) 0azoBbIe HCCIeI0BATEIbCKHE IeHCTBHS:

- BJIAZIETh HaBbIKAMH yueOHO-
HCCIICIOBATEIHLCKON u MPOEKTHOM
JIEATEIIBHOCTH, HaBBIKAMH pazperieHus
po0iem;

- BBISBJISTH MPUYMHHO-CJICJCTBCHHBIC CBSI3U U
aKTyaJIM3UPOBaTh 3a/]a4y, BBIJBUIATh TUIIOTE3Y
€¢  pCIICHHWS, HAXOMWTh AapPryMEHTBI  JUISA
JIOKa3aTeNIbCTBA CBOMX YTBEPKICHUH, 3aaBaTh
napaMeTpsl U KPUTSPUU PELICHHS;

- aHAIM3WPOBaTh  IONYYCHHBIE B  XOJE
pellieHUsT 3aaudl  Pe3yNbTaThl, KPUTHUECKH
OLICHUBATh HX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH HU3MCHEHHUE B
HOBBIX YCJIOBHUSX;

- YMETh NIEPCHOCHUTH 3HAHUS B ITO3HABATEIILHYIO
u MPAKTUIECKYIO obmactu
YKU3HEICATCIIbHOCTH;

- YMETh MHTETPHPOBATH 3HAHUS M3 Pa3HBIX
MpeAMETHBIX 00JIacTeH;

- BBIBUTaTh ~ HOBBIC  HWJICHM,  IIpeylararh
OPUTHHAJIBHBIC MOX OBl U PEIICHHUS,;

- CIOCOOHOCTH ux UCIIOJIb30BaHU B
[03HABATEIILHON M COLIMAIILHOM TPaKTHKE

HOHHOTO  OOMEHa),  pacTBOp,
AIIEKTPOJUTHI,  HEIJIEKTPOJIUTEI,
AIIEKTPOIUTHYECKAS
JCCOLalus,
BOCCTaHOBHTEIIb,
XUMHUYECKON
XMUMHUYECKOe

OKHCIIUTENb,
CKOpPOCTb
peaKiuu,

paBHOBECHE),
TEOPUM U  3aKOHBI  (Teopus
XUMHYECKOTO CTPOEHUS
opraHvuyeckux BemectB  A.M.
bytneposa, TeOpHUst
ANEKTPOJIUTUYECKON
JACCOLMALMN, TEPUOIUYECKUI
3akoH J[.M. MenpeneeBa, 3aKoH
COXPAaHEHUs Macchbl),
3aKOHOMEPHOCTH,
CHUMBOJIMUECKUM  SI3BIK ~ XHUMUH,
(baKTONOTMYECKHE  CBEIEHHS O
CBOWCTBAX, COCTABE, ITOJIyYCHUH U
0e301macHOM WCTOJIb30BAaHUH
BOXHEUIIINX HEOPraHUYECKHX U
OpraHWYEeCKUX BEIIECTB B OBITY
U TIPAKTUYECKON J1eATETbHOCTH
YEJIOBEKA;

- YMETb BBIIBIISITh XapaKTEPHBIE
MIPU3HAKU u B3aUMOCBSI3b
M3YYEHHBIX TOHSATHHA, IPUMEHATD
COOTBETCTBYIOIIUE MTOHATUSA IIPU
ONUCAHUU CTPOCHHUSI U CBOWCTB
HEOPraHMYECKUX U OPraHUnYEeCKUX
BEIIECTB M HUX MPEBpAIICHUIl;
BBISIBIISITh B3aMMOCBSI3b
XUMHUYECKHX 3HaHUU c
MOHATUSIMU M TIPEICTABICHUSMHU
JIPYTUX  €CTECTBEHHOHAYYHBIX
MPEAMETOB;

- YMETb
HAaWMEHOBAHUS
COCIMHEHUN  MEXAYHAPOJHOIO
COr03a TEOPETUYECKOU 51
MIPUKIIATHOM XUMHUHA u
TpUBHAJIbHEIC Ha3BaHUS
BOXHEUIIIMX BEIIECTB (ITHIICH,
arieTWICH, TJIMIEpUH, (EeHo,
dhopManbaeru, YKCyCHast
KHCJIOTa, TJMIWH, YrapHBIA Tras,
YTIIEKUCITBII ras, aMMHAK,
ramieHass W3BeCTb, HEralleHas
W3BECTh, IMUTHbEBAs cola |
JPYTUX), COCTaBIATH (HOPMYIIBI
HEOPraHMYECKUX U OPraHMYECKUX
BEIIECTB, YPAaBHEHHSI XUMUUYECKHX
peakiuii, OOBSICHATh HUX CMBICI;
MIOJITBEPKIATh XapakTepHbIC

UCIIOJIB30BaTh
XUMHNYECKUX




XHMMHYECKHE CBOMCTBA BEIIECTB

COOTBETCTBYIOIIMMU
AKCIEPUMEHTAMH M 3aMUCAMH
ypaBHEHUU XHUMHYCCKHX
peaKIuii;

- yYMETh YCTaHaBIIMBATh
MIPUHAIJICKHOCTD HU3YYECHHBIX
HEOPraHUYECKUX H
OpraHNYECKUX BEIIIECTB K
ONPEECIICHHBIM KJaccaM n
rpynmnam COCJIMHEHUIA,
XapakTepu30BaTb HMX COCTaB M
BayKHEHIITHE CBOMCTBA;
ONpeeNsTh BHUJIBI
XUMHYECKUX CBsI3EH
(KoBasieHTHas, VOHHAas,

MEeTaJTH4YecKasi,  BOJOPOJHAs),
THUIIBI KPUCTAUIMYCCKUX PEHICTOK
BEIIECTB; KJIacCU(QULIUPOBATH
XUMHNYCCKUE

peaKuu;

- c(popMHpOBaATH MPEACTABICHUS:
0 XMMMYECKOM COCTaBJISAIOLIEH
€CTECTBEHHOHAY4YHOH KapTHHbI
MHpa, POJIM XUMHM B MO3HAHUU

SIBIICHUI MIPUPOJIBI, B
(GOpMUPOBAaHUM MBIIIICHUS |
KYJIbTYPbI JUYHOCTH, ee

(YHKIIMOHATIBHOW TI'PaMOTHOCTH,
HEOOXOAMMOM ANl pelleHus
MPaKTHYECKUX 3a1a4 u
HKOJIOTUYECKH  OOOCHOBAaHHOTO
OTHOIIEHHUSI K CBOEMY 3/I0POBBIO
U IIPUPOJHOU CPEE;

- YMETh IPOBOJUTH PacyeTsl IO
XUMUYECKUM  GopMylnaM |

YpaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HMCIOJb30BAaHUEM
(bU3UIECKUX BEJINYMH,
XapaKTepU3YIOIIMX  BEIEeCTBa C
KOJINYECTBEHHON CTOPOHBI:
Macchl, o0BeMa
(HOpMasibHBIE YCIIOBHS) Ta30B,
KOJIMYECTBa BEIIECTBA;
HCIIOJIb30BaTh CUCTEMHBIE
XUMHYECKHE 3HaHUS IS
MIPUHATHS pelieHnit B
KOHKPETHBIX KU3HEHHBIX
CUTYyaLMsIX, CBSI3aHHBIX c

BCHICCTBAMU 1 UX TPUMCHCHUCM.

OK 02.
HUcnons3oBaTh
COBPEMEHHbBIE

B 06,1acTH HEeHHOCTH HAYYHOI'0 MO3HAHUS

- c(hopMHPOBaHHOCTH MHPOBO33pEHH,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHsI HAYKH U OOLIECTBEHHON MPAKTHKH,

- YMCThH IJIaHUPOBATh n
BBIIIOJIHATH XUMUYCCKHUI
SKCIICPUMCHT (npeBpameHI/m
OpPraHn4CcCKux BCIICCTB Ipu




cpeacTBa IIOUCKA, | OCHOBAHHOTO Ha Jasiore KyJabTyp, | HarpeBaHUHM, MOITy4YEeHHE 3THIICHA
aHaIM3a U | CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTAa B | U HM3Y4€HHE €ro  CBOWCTB,
UHTEpIpeTanuu HOJIUKYJIbTYPHOM MHUDE; KAQUeCTBEHHbIE  peaklUuMu  Ha
uH(OpMaIMU ul- COBEpILEHCTBOBAHHE S3BIKOBOM U | anbJIeTHIbl, KpaxMmall, YKCYCHYIO
MH(OPMALOHHEIE YUTATENIbCKOM  KYJIBTYphl ~ KaKk  CPEICTBA | KUCIOTY; JEHATypauus OelKOB
TEXHOJOTHH JUIs | B3aUMOJEHCTBUS MEXIY JIOABMHU M IIO3HAHUS | DM HArPEBaHWM,  LBETHBIC
BBIIIOJIHEHUA  3ajaad4 | MHAPa, peakiuyu  O€NKOB;  IPOBOJMTH
npoeccHOHanbHON | - OCO3HAHHMC LICHHOCTH HAYYHOH NCSTCIBHOCTH, | PEaKLUH  HOHHOTO  OOMCHa,
JEATENHHOCTH. TOTOBHOCTb ~ OCYILECTBIIATh IPOEKTHYIO U | ONPEAENsATb  CpeAy  BOJHBIX
HCCIIe/IOBATEIbCKYIO JEATEIILHOCTh | PACTBOPOB, KaueCTBCHHbIE
WHJMBUIyaJIbHO U B IPYIIIIE; peakiuu Ha cyibdar-, kapOoHar-
OnjyageHne yHMBepCAIbHBIMHM Y4eOHBIMH U XJIOpUJI-aHUOHBI, HA KaTHUOH
MO03HABATEJILHBIMU [1eliCTBUAIMU: aMMOHUS; pelarb
B) pabora ¢ undopmaunueii: AKCIIEPUMEHTAIBHBIE 33a4U 110
- BJaJIeTh HABBIKAMHU TOJIy4eHHS] MHPOPMALMK | TeMaM "Meraub" u
u3 HUCTOYHUKOB pasHbIX  TuNOB, | "Hemerambl") B COOTBETCTBUM C
CaMOCTOSITEJIbHO OCYLIECTBIISTH IOUCK, aHAIN3, | IIPABUIAMU TEXHUKHU
CUCTEMATU3aLIUI0 U MHTEpIIPETaLuIo | O€30MIaCHOCTU MPU OOpAallEHUH C
uH(popMaImn Ppas3IMuHbIX BUJIOB U | BEIIECTBAMU U  JIaDOpaTOpPHBIM
¢bopm mpencTaBieHUS; 000pyJIOBaHMEM;  IPEICTaBIATH
- CO37[aBaTh TEKCThl B Pa3MUHBIX (hopMarax C | pe3ysbTaThl XUMUYECKOTO
y4eToM Ha3Ha4yeHHs1 MH(OpPMAIMU M LENEeBOW | AKCIIEpUMEHTa B (opMe 3arucu
ayIUTOpHH, BBIOMpAs ONTHUMAJIBHYIO (OPMY | YPaBHEHHH  COOTBETCTBYIOIIMX
NPEJICTaBIICHUS] U BU3yalIU3alluu; peakuuii 1 GOpPMyIMPOBATH
- OLICHMBATb JOCTOBEPHOCTb, IESTHTUMHOCTD | BHIBOABI ~ HAa  OCHOBE  ITHX
uH(pOpMaLMK, €€ COOTBETCTBHE IPABOBBIM M | PE3yJbTaTOB;
MOpPaJIbHO-3THYECKUM HOpMaM; - yMeThb aHAJIM3UPOBATh
- HCIIOJNB30BaTh CPEACTBA NHPOPMALIMOHHBIX U | XUMUYECKYIO uHpopmaro,
KOMMYHUKAIIMOHHBIX TE€XHOJIOTUI B PELICHUU | NOITY4acMYyIo u3 pa3HbIX
KOTHUTHUBHBIX, KOMMYHUKaTUBHBIX U | HCTOYHUKOB (CpPEIICTB MacCOBOM
OpPraHU3alMOHHBIX 3a/Ja4 ¢ coOroaeHueM | uHdopmaimu, cetb VHTepHET n
TpeboBaHu SPrOHOMUKH, TEXHUKU | APYTHE);
0e30MacHOCTH, TUTHEHBI, | - BJIAJETh OCHOBHBIMH METOJaMHU
pecypcocOepexeHus, IIPABOBBIX Y | HAYYHOTO TII03HAaHWs BELIECTB U
TUYECKUX HOpPM, HOpPM HH(OPMAIIMOHHON | XUMHUYECKUX SIBJICHUI
0€30MacHOCTH; (nabmronieHue, U3MEpEHue,
- BJIQJIETh HABbIKAMM pACHO3HABAHUS WM 3aLUTHI | SKCIIEPUMEHT, MOJICIIMPOBAHUE);
nH(opMaIy, HHPOPMAIIMOHHON OE30MacHOCTH | - YMETh MPOBOJUTH PacyeThl IO
JIUYHOCTH XUMUYECKUM  GopMylnaM |
YpaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HMCIOJb30BAaHUEM
buznyecKux BEJINYUH,
XapaKTEpU3YIOIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, o0bema (HOpMajbHbIE
yCIIOBUSI) Ta3oB, KOJUYECTBa
BEIIIECTBA; HCIIOJIb30BATh
CUCTEMHBIE XMMUYECKUE 3HAHUS
JUIs  TPUHATHS — peIleHHd B
KOHKPETHBIX KHM3HEHHBIX
CUTYyaLMsIX, CBSI3aHHBIX c
BEILECTBAMU M UX IPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | -  YMETb  IUIAHUPOBaTb U
DddexTnBHO CaMOCTOSITETIBHOCTH U CAMOOIPEEIIEHHUIO; BBINOJTHSTH XUMUYECKHUH




B3aUMOJICICTBOBATh | - OBJIaJICHNE HaBbIKAMHU y4eOHO- | AKCTIEPUMEHT (mpeBpareHus
u paboraTh B | HCCIICIOBATEIILCKOM, IPOEKTHOM M COLMAIBHOM | OPraHMYeCKNX  BEIIECTB  IPH
KOJUIEKTUBE U | JeATEIIbHOCTH; HarpeBaHuu, MOJYyYEHHUE 3TUIICHA
KOMAaHJIE. Osiagenne YHuuBEpCAJILHBIMUA | 1 U3Yy4YCHHUEC €ro CBOIICTB,
KOMMYHUKATHUBHBIMU N€UCTBUSIMMU: KadyeCTBECHHBIE peakuuu Ha
0) coBMecTHasi 1eITeJIbHOCTD: aNbIEru/bl, KpaxMmall, YKCYCHYIO
- [IOHHMATb M UCIMOJB30BATh NPCUMYIIECTBA | KyCIIOTY, JCHATYpALMs OCIKOB
KOMAaHIHOM U UHAWBUAYaAJILHON padOThL; NP HATPEBAHHH,  LIBETHBIC
- PMHUMATH LENH COBMECTHOH JEATENLHOCTH, | peakiui  GENKOB;  MPOBOJNTS
OpraHHM30BBIBATE M KOOPIMHHMPOBATh NCHCTBUSA | peakiuu  MOHHOTO — OOMeHa,
0 ee JOCTMKEHUIO: COCTaBIATh IUIAH | onpenieniaTe  Cpexy — BOJHBIX
JACHCTBUH, PaclpeienaTb PO ©  Y4€TOM | pacrpopos, e ——.
MHEHMi  yHacTHUKOB 00CYXJaTh pPe3yJabTaThl peaKIMH Ha CyTbhat-, KapGoHaT-
COBMECTHOH padoTbL, U XJIOPUJI-aHUOHBI, Ha KaTHUOH
- KOOPJIMHUPOBaTh ¥ BBIIOJHATH padOTy B AMMOHHSL; permarh
YCJIOBUAX — PCAlIPHOTO,  BUPTYATILHOTO M | 5 openivientanbHble 3amadn 110
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHSI; " "
TeMaM Meraibt u
- OCYIIECCTBIISTh IMO3UTUBHOE CTPATETHUECKOE "HemeTammsr") B COOTBETCTBHH ¢
MOBEACHWE B  pA3NIMUHBIX  CHUTYaIUsIX,
MIPOSIBIISATH TBOPYECTBO M BOOOpakeHHE, OBITH gpaBHHaMH TEXHIKH
HULHATHBHBIM €30IIaCHOCTH TP OOpAIleHUH C
OB.1azenue VHHBE]CATLHBIMH BEILIECTBAMH U JIJAOOpaTOPHBIM
peryJIITUBHBIMM J1€iiCTBUSIMM 00OpyROBaHHEM;  IPEICTABIATE
I) IPUHATHE ce0s U APYTUX JIIOAei: PE3yJIbTATI XHMIACCKOTO
- IPUHEMAaTh MOTHBBI H AapryMEHTHI APYIuX | - lcPAMCHIA B (bopme samicn
moaen npu aHaJm3e pesysbrarop | YPABHCHHI - COOTBCTCTBYIOIIHX
JICATEITHHOCTIL peakimii U (HoOpMyIHPOBATH
- IpM3HABATh CBOE NpPaBO M TpaBo Jpyrux | BPIBOABL - HAa  OCHOBE  OTHX
JIFOJIEN HA OIINOKY; pe3y/IbTaToB
- pa3BUBaTh CHOCOOHOCTh TOHMMAarh MHpP C
TIO3ULIMH APYTOTO YEJIOBEKA;
OK 07. B o0s1acTH 3K010rH4€CKOro BOCIIMTAHMA: - cpopmMupoBaTh MpeaCTaBICHHUS:
ConeiicTBOBaTH - c(hopMHUPOBAHHOCTH AKOJIOTHYECKON | O XUMHYECKOW COCTaBJISAIOLIEH
COXPaHEHUIO KYJIbTYpbl, TTIOHUMAaHUE BIIMSHUS COIMAJILHO- | €CTECTBEHHOHAYYHOW KapTHUHBI
OKpY’KaloIIel Cpebl, | JKOHOMUYECKUX IIPOLECCOB HA  COCTOSHUE | MHPA, POJIM XUMHU B IO3HAHUH
PeCypcocOepeKeHu 0, | MPUPOIHOM M COUMAIBHON CPENbI, OCO3HAHUE | SBJICHUH MIpUPOABL, B
NPUMEHSTh  3HAHUA | TVIO0ATBLHOIO  XapakTepa  OKOJOTMYECKHMX | (POPMUPOBAHMU MBINUICHUS U
00 N3MEHEHUU HpO6J’I€M; KYJIBbTYPBI JIMYHOCTH, €e
KJIMMAaTa, TPUHIUIL! | - [UIAHAPOBAHHE U OCYIICCTBIICHHE JICUCTBYI B | GYHKIIMOHAIBHON TPaMOTHOCTH,
6epeKINBOrO OKpY)Karolllel cpejic Ha OCHOBE 3HAHUWS IIEJIeH | HEOOXOIUMOM ISl pelleHHs
IIPOU3BOJICTBA, YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4u
> PeKTHBHO AKTHBHOE HETPHATHE JCUCTBHMA, TIPUHOCSIIMX | SKOJIOTMYECKH  OOOCHOBAaHHOI'O
NeiicTBOBATE B | BPEI OKPYXKAKOILEH CPENE; OTHOIIEHUS K CBOEMY 37I0POBBIO
Ype3BbIYANHHBIX - yMcHHE MIPOTHO3UPOBATH | X IPUPOIAHON CpEAE;
CUTYaLHAX. HeOIaronpusTHLIE 9KOJIOTMYECKHE | - yMEThb COONoAaTh MpaBuia
MOCTIE/ICTBUS NPEIPUHIMACMBIX | SKOJIOTHYECKH I1eJIeCO00Pa3HOro
JNENUCTBUM, MPEAOTBPALLATh UX; MOBEJICHUSI B OBITY M TPYJIOBOU
- paclLIMpeHUe  OIbITa JIESITENIbHOCTU | ACATEIBHOCTH B LEJISIX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXPaHEHHsI CBOETrO 3/I0pOBbsI U
- OBJIQJICHHE HaBBbIKAMU y4eOHO- | OKpY’KaroIIeil PUPOTHON CPEIIBl;

HCCIIEN0BATENLCKOM, TIPOEKTHOM U COIUATTBHOMN
JIeSITeITbHOCTH;

YYUTHIBATH OITaCHOCTb
BO3JCHCTBUSA Ha JKHUBBIC
OpraHru3MbI OIPCACIICHHBIX
BCIICCTB, ITOHUMas1 CMBICJI




OKAa3aTelIst MpeIeIbHON
JIOMYCTUMOW KOHIICHTPAITUN

MK 3.2.
OpranuzoBbIBaTh U
OCYIIECTBIISTh
MIPEITOJICTHYIO
MOJITOTOBKY
OECIUIOTHBIX
BO3AYIIHBIX  CYIIOB
CMEIIIaHHOTO THIIA.

- TIOHUMaHUE  CHCTEMBI
oOcIyXHBaHUsI  OECHHIIOTHBIX
CY/IOB CMEIIIAHHOT'O THUTIA.

TEXHUYECKOI'O
BO3AYIIHBIX

- chopMHpOBaTh TPECTABICHUS:
0 CBOICTBax METaIOB, CILIABaX,
BHJIaX KOPpO3HH, obmactu
MPUMCHCHHA HCMCTAJNIMYCCKUX U
KOMITO3UIIMOHHBIX ~ MaTepUajoB,
BUIaxX U CBOICTBax TOILJINBA,
CMa30YHBIX u 3aIUTHBIX
MaTepuanax OECITUIIOTHBIX
BO3/IYIITHBIX CYJOB CMEIIAaHHOTO
THUIIA.




2 CTPYKTYPA U COAEP KXAHUE YYEBHOI'O IPEIMETA

2.1 O0beM TUCHUIIMHBI U BBl YUeOHOH padoThl

Buj yueOHoii padoThl

O0BEéM B yacax

O01béM 00pa3oBaTEILHOIO NIPeIMeTa 72
B TOM YHUCJIE:
OcHoBHOE coep:kaHue 72
B TOM YHUCJIE:
TEOpPETUYECKOe 00yUeHNE 25
MIPAKTUYECKUE 3aHATUA 22
nabopaTopHEIC 3aHATHUS 10
camocTosITeNIbHasE paboTa 11
IIpodeccrnonaIbHO-OPUEHTHPOBAHHOE COJIEPKAHME
B T.4..
TeopeTudeckoe oO0yueHue 25
MPAKTUYCCKHUE 3aHATHSI 4
KOHTPOJIbHbIE PA0OTHI 1
B coomeemcmeuu ¢ yuyeOnvlM nianom no umoeam I cemecmpa ammecmayus
npoeooumcst 6 hopme KOHMPOJILHOU PaboOmul.
[IpomexyTouHas arTecTauus (B Gopme muddepeHIpoOBaHHOTO 3aUeTa) 2




2.2 TemaTn4eckuii IJIaH U cod€cpiKaHHuE NIpeaMeETa

1

2

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOIro MaTepuaia, NpaKTU4YeCKHe 1 JJa00paTopHble 3aHATHS,
CaMoOCTOsITe/IbHAsI padoTa 00y4ar0IMXCs

O0nLeMm
4acoB

®opmupyeMble
KOMIIETeHIIM U

Pazjen 1. Teoperudyeckne 0CHOBbI XUMHMHU

8/1

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

1.1.1 OcHoOBHBIE MTOHATHS U 3aKOHBI HeOpraHudeckoii u oouieit xumun. [lepuoguueckas
cucreMa xumudeckux aieMentoB [[.1. MenaeneeBa. CtpoeHnue atoma

OK 01 OK 02

Coaep:xanue yueOHOTro MaTepHaJia

CoBpemeHHast MoJIeTb CTpOeHUs] aroMa. CHUMBOJIMUECKUN SI3bIK XUMHUU. XMMHYECKUN SJIEMEHT.
OnekTpoHHas KoHGurypanusi atoma. Kimaccuduxainuss XUMHUYECKHX 3JEMEHTOB (s-, p-, d-
AJIeMEHTHI). BaneHTHbIe 37eKTpoHbL. BaseHTHOCTh. DNeKTpOoHHAas MPUPOAa XUMUYECKOM CBS3H.
DNEeKTPOOTPUIATEILHOCTh. BUIbI XUMUUECKOI CBsI3M (KOBAJECHTHAs, HOHHAS, METaJUTHYEeCKasl,
BOJIOPOJIHAS) ¥ CIOCOOBI €€ 00pPa30BaHMUSL.

[Tepnoguueckast cucrema xumuueckux 3nemeHToB J[.M. Menneneesa. du3nUecKkuii CMBICI
[lepnogmueckoro 3akona /.M. MenneneeBa. 3aKkOHOMEPHOCTH W3MEHEHHS CBOMCTB XMMHYECKHX
AIIEMEHTOB, 00pa3yeMbIX MMM TPOCTHIX U CJIOXKHBIX BEILECTB B COOTBETCTBHU C IOJIOKECHHUEM
XMMHUYECKOro aneMeHTa B Ilepronmueckoil cucreme. MupOBO33pEHUECKOE M HAYYHOE 3HAUCHUE
[lepunommueckoro 3akona .M. Menneneesa. [Iporroser .M. MenneneeBa. OTKpBITHE HOBBIX
XUMUYECKHX HJIEMEHTOB

CamocrosiTeibHas padoTa odyuyarommxces: Nel

Koncnekr, mnoxaroroBka cooOmieHnit Ha Tembl 10 BbIOOpy: HaHoTexHonOrus Kak
MIPUOPUTETHOE HAIPABIICHHE Pa3BUTHS HAyKW M Mpou3BojcTBa B Poccuiickoit denepanuy;
PagnoaktuBHOCTE. Mcnonbp30BaHME paAMOAKTUBHBIX M30TONOB B TEXHUYECKHMX LEIAX.
PentreHoBckoe u3aydeHHME U €ro MCIOJNb30BAHME B TEXHUKE W MenuluHe. PemieHue
TEOPETUYECKUX M JKCIIEPUMEHTAIBHBIX 3a7ad 10 BOIPOCAM: OCHOBHBIE IOHATHS XUMUH,
OCHOBHBIE 3aKOHbl XUMHH. PacueTHble 3aJauyd Ha HaXOXJIEHUE OTHOCHUTEIbHOU
MOJIEKYJISIPHOM Macchl, ONPEAEIEHUE MACCOBOM JOJM XUMHUYECKHX AJIEMEHTOB B CIOKHOM
BEIIECTBE.

1.1. 2 IIpakTtnyeckoe 3ansitue Nel Pemenue pacueTHbIX 3aha4 no Teme: "OCHOBHBIE
KOJIMUECTBEHHBIE 3aKOHBI U PacUeThl M0 YPABHEHUSIM XUMUYECKUX peaKkiuil"

OK 01 OK 02
IIK 3.2

1.1.3 TIIpaktuuyeckoe 3ansitue Ne2 PemieHne SKCIEPUMEHTAIBHBIX 3a7a4 10 TeMeE:
[lepuonnueckas cucrema xumuueckux 3neMenToB /.M. MenneneeBa. CtpoeHue aTroma

OK 01 OK 02
I1K 3.2




1 2 3 4
1.1.4 IIpakTtuyeckoe 3anaTue Ne3 PerieHue >KCrepuMEHTANBHBIX 33/lay MO Teme: Turbl OK 01 OK 02
XUMHYECKHX CBs3ei. THIBI KPUCTAIUIMUECKUX PELIETOK 2
Pasznen 2. Xumuyeckue peakuuu 10/2
Tema 2.1 Tuner xumuueckux | 2.1.1 Knaccudukanus v TUIIBI XUMHYECKUX PEAKIIMN HEOPTAaHMYECKUX COSAUHEHUIN OK 01 OK 02
peakuuii K 3.2
Conep:kanue y4eOHOT0 MaTepuaJia
Knaccudukanus u THUNBI XUMHUYECKUX PEAKIMA C y4acTHEM HEOPTaHWYECKHUX BEIECTB.
CocraBiieHUe ypaBHEHUN pEaKIMil COCIUHECHMs, Pa3JIOKEHUs, 3aMelleHus, OOMeHa, B T.d.
peaKkIuii TOpeHUs, OKUCICHUS-BOCCTAHOBJICHHS. )
YpaBHeHHsI  OKUCIIEHHA-BOCCTaHOBJIeHHs. CreneHb  okucieHus. Oxuciurenb U
BoccTaHOBUTENb. CocTaBieHME U  ypaBHUBAHHWE OKUCIMTEIbHO-BOCCTAHOBUTEIHHBIX
peaKkuii METOI0M 3JIEKTPOHHOrO OanaHca. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKINH B
PHUPOJie, TPOM3BOACTBEHHBIX MPOLIECCaX U KUIHEACSITEIbHOCTH OPraHU3MOB.
CamocrosiTesibHast padora o0y4yarommuxcs Ne2 1
AHanu3 1 npeodbpazoBanre y4eOHOM HHPOPMALIIH.
2.1.2 Ilpaktuueckoe 3ausitue Ned PemieHue SKCIEPUMEHTANBHBIX 337ad IO TEME: ’ OK 01 OK 02
"OKHUCIUTEIIbHO-BOCCTAHOBUTEIHHBIC PEAKITNH" IIK 3.2
Tema 2.2 DuekTpoJuTHYECKast 2.2.1 PacTtBopeHnme Kak (pU3MKO-XMMHUYECKUIA TIpOLIecC. OK 01 OK 04
AUCCONUALMS U MOHHBII 00MeH I1K 3.2
Conep:xxanue yueOHOro MaTepuaJia
Teopus ayeKTpoIuTHYECKON auccounanuu. MIoHbl. DeKTpoInThl, HEANEKTPOIUThI. Peakiyu
noHHOTO 0OMeHa. CocTaBleHUE peakInii HOHHOTO OOMEHA MyTeM COCTABJICHMSI UX MOJIHBIX U
COKpAIICHHBIX HOHHBIX ypaBHEHUI. KNCIOTHO-OCHOBHBIE peaklMy. 3aJaHusl HA COCTaBICHUE )
MOHHBIX PEaKLUM.
[TpakTHdeckoe UCTONb30BaHUE PEAKIIMii HOHHOTO OOMEHAa U THIPOJN3a B TEXHOJIOTUYECKUX
MpoIIeccax JKeIe3HOJOPOKHOTO TpaHcropTa. [IOHATHS: TaThbBaHOCTETHSI, TAIbBAHOIIACTHKA,
UX MPAKTUYECKOE 3HAYCHUE B KEJIE3HOJTOPOKHOM XO35UCTBE.
CamocrosiTeibHast padoTa odyuyarommxcs: Ne3
AHanu3 u npeoOpasoBaHue yueOHoU uHopmanmu. [logroToBka cooOieHUt Ha TeMmy MO 1
BBIOOpY: [IpakTHueckoe TpUMEHEHWE SJEKTposn3a: padUHUpPOBAHME, TaTbBAHOILIACTHKA,
rajgbBaHOCTETHSI.
2.2.2 JlabopaTopHoe 3aHsiTue (padora) Nel "lVcciemoBaHue CBOWCTB JJIEKTPOJIHUTOB. 2 OK 01 OK 04




2

4

Omnpenenenne pH cpenbl pactBopoB. Teopus 31€KTPOJIUTUYECKON JUCCOAIu

I1K 3.2

2.2.3 JlaGopaTopHoe 3ausitue (padora) Ne2 "Peakiuu nonHoro oomena. I'uaponus comneir"

OK 01 OK 04
IIK 1.2

Pa3znea 3. CtpoeHue u CBOiicTBa HEO

TFraHU4YeCKHUuX BeIIECTB

7/2

Tema 3.1 Knaccugukarnmus,
HOMEHKJIaTypa u CTpOCHHE
HEOPTraHMYECKUX BEIIECTB

3.1.1 OcHoBHBIE KJIacChl CJI0KHBIX HEOPraHUUECKUX COCTUHEHHH.

OK 01 OK 02
IIK 3.2

Conep:xaHue yueOHOro MaTepuasa

[Ipenmer Heopranndeckoit xumuu. Knaccudukanus Heopranmdeckux eniecTB. [IpocTeie u
ciokHple BemiecTBa. (OCHOBHBIC KIIACCHI CIIOKHBIX BEIMIECTB (OKCHIBI, THUIPOKCHIBI,
KHCJIOTHI, COJII/I). BzanmocBs3n HCOPraHN4YCCKUX BCHICCTB. AFpeFaTHBIC COCTOSAHUA
BemecTBa. Kpucrammmueckue u amopdubie BemiecTBa. THIBI KPUCTALUTMYECKUX PEIIETOK
(aromMHasi, MOJIEKYJISIpHAsi, WOHHAs, METAJUIMYECKas). 3aBUCUMOCTh (PU3NYCCKUX CBOWCTB
BE€IICCTBa OT THIIA KpPICTaJIJIH‘-IeCKOfI PCHICTKU. 3aBUCUMOCTh XHUMHYECKOW aKTUBHOCTHU
BCIICCTB OT BHIA XUMHYECKOW CBSI3M W THIIA KpI/ICTaJIJII/I'-IGCKOI\/JI PCLIICTKU. HpI/ILII/IHbI
MHOroo0pa3usi BEIIECTB

CamocrosiTeibHas padora odyuarommxcs Ned
AHanu3 u npeoOpa3oBaHue yueOHoM nHOpMALIUU.

3.1.2 Ilpakrtuyeckoe 3anaTHe NeS  Pemenume  mpakTUKO—OPUEHTHUPOBAHHBIX
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe: UncThle BelecTBa U cMecH. JlucnepcHble CUCTEMBI.

OK 01 OK 02
11K 3.2

Tema 3.2 OuzuKko-XxUMHUYECKUE
CBOMCTBA HEOPTaHUYECKUX BEIIECTB

3.2.1 IIpaktuyeckoe 3aHsaTHe Ne6  PemieHne  mpakTHKO—OPHUEHTHUPOBAHHBIX
AKCIIEPUMEHTANIbHBIX 3a/1a4 1o TemaM: "Metamnet"; "Hemeramsr"

OK 01 OK 02
IIK 3.2

CamocrtosiTeibHas padora o0yuarommxcs: NeS

Pemmennie mMpakTUKO-OPHUEHTUPOBAHHBIX 3aJlaHUNl HAa CBOICTBa, COCTaB, MONyYEHUE W
0e30macHOe MCIOJIb30BAaHNE HEMETAUIOB B OBITY U MPAKTUYECKOU NEATeTbHOCTH YeJIOBEKa.
[TonroroBka cooOmeHnit Ha TemMy 1o BbIOOpy: IIpuMmeHeHune HeMmeTalsioB B
JKENIE3HOA0POKHOM X034icTBe. [IpaBria nepeBO3KH HEMETAIIIIOB IO KEJIE3HOU 10pore.
[TonroroBKka K UTOTOBOM KOHTPOJBHOW paboTe MO KilaccaM HEOPTaHWYEeCKHX COCTUHEHHIA:
XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEmIeCTB (OKCHIOB,
TUAPOKCUIOB, KHCIOT, CONed U Jp.). 3aKOHOMEPHOCTH B WM3MEHEHHU CBOWCTB IMPOCTHIX
BCIIECTB, BO)IOpOI[HI)IX COC}II/IHGHI/Iﬁ, BBICIIIMX OKCHUIOB H FI/I)IPOKCI/I)IOB. I/IJIGHTI/I(bI/IKaHI/ISI
HEOPraHMYECKUX BEIIECTB C HCIONB30BAHHEM UX (U3UKO-XMMHUYECKUX  CBOMCTB,
XapaKTepHBIX KAa4C€CTBCHHBIX peaKHI/Iﬁ




1 2 3 4
Tema 33 Wnentudukanus | 3.3.1 ['eneTnueckas CBA3b HEOPraHUIECKUX COSTMHEHUN OK 01 OK 02
HEOPraHUYECKUX COCIUHECHHN HroroBasi kKoHTpoJibHasi padora Nel IIK 3.2
Hmoz 1 cemecmpa: MakcumanbHas yuyeOHast Harpy3ka (Bcero) 30
OO6s3arenbHas ayauTopHas yueOHast Harpy3ka (Bcero) 25
IpaKTUIECCKUE 3aHATUSA 12
nabopaTopHble 3aHATHS (PaObOTHI) 4
camocTosTelbHas paboTa 5
KOHTpOJIbHasI paboTa ]
Pa3znen 4. CTpoeHne U CBOiCTBA OPraHUYeCKUX COeTUHEeHU 28/4
Tema 4.1 Knaccudukanus, | 4.1.1 TTonsiTe 06 opraHMYECKUX BEIIECTBAaX, UX MPUMEHEHUE Ha JKeIe3HOl gopore. Teopus OK 01 OK 02
CTpOCHHE u Homenkiarypa | A.M. byrneposa. Knaccudukaius oprannyeckix BeniecTsn I1K 3.2
OpPraHUYECKUX BEILECTB Copepxanue yuyeOHOro MaTepuasa 2
[TosiBneHne W pa3BUTHE OpraHUYECKONM XMMHUM Kak Hayku. llpenmer opraHndeckoil Xumwuu.
MecTto M 3HaYeHUE OPraHWYECKOM XUMHUHM B CHUCTEME €CTECTBEHHBIX HAayK. XUMHUYECKOE
CTPOCHUE KaK IHOpSJAOK COEAMHEHHUS aTOMOB MOJIEKyJe COIJIaCHO MX BaJIEHTHOCTH.
[IpumeHeHHe OpraHMYECKUX BEIIECTB Ha Keye3HoW jopore. IlonoxkeHuss Teopuu
XMMHUYECKOI'0 CTPOCHMs OpraHuuyeckux coenuHeHuid A.M. BytnepoBa. YrieponHslii ckener
OpraHN4ecKOl MOJIEKYIJbI 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMUYECKOTO CTPOEHUSI MOJIEKYIL.
M3omepust u um3omepbl. lloHsatne o QyHkumoHanbHOW rpymme. Pamukan.  [Ipunimmns
KJIacCU(PUKALMU OPraHWYeCKUX COeTUHEHU. MexayHaponHash HOMEHKJIATypa W HPUHIUIBI
HOMEHKJIATypbl OPraHUYECKUX COCIMHEHNH.
CamocrosiTesibHas padoTa o0yuarommuxcst Ne6 1
[Ton6op, ananu3 u npeodOpasoBanue yuyeOHOH mHpopmauuu. [loaroroBka cooOuieHHi Ha
TeMbl 10 BBIOOPY: KmsHb u gestensHocTh A. Kekyme. JKusup u jestenbHocTh M.
bepuenuyca. XKusnp u gestensHocts O. Bemnepa.
Tema 4.2 CpoiictBa opranuyeckux | 4.2.1 AnKaHbl: COCTaB, CTPOCHHUE, TOMOJIOTUYECKUN PSI. OK 01 OK 02
COECIMHEHU I 1K 3.2
Conep:xanue yueOHOro MaTepuaJia 2

[IpenenbHple yraeBoAOPOAbI (aJIKaHBI U IUKIOATKaHbI). (OCOOCHHOCTH KiIacCH(pUKAINKU H
HOMEHKJIATyphl, Hu30MepHs, (U3MUECKHE CBOWCTBA, XHWMHUYECKHE CBOWCTBA, CIIOCOOBI
noimydeHusi. [opeHme MeTaHa Kak OJWH W3 OCHOBHBIX HCTOYHHKOB TeIjla B
MPOMBINIICHHOCTH U ObITy. CBONCTBA MPUPOIHBIX YTIEBOAOPOAOB, HAXOXKICHUE B MIPUPOIC
Y IPUMEHEHNE aJTKaHOB.
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4.2.2 IIpakTnyeckoe 3aHaTHe N7 PemieHue SKCIEpUMEHTAIBHBIX 3ajad IO TEME:

"CpaBHUTENIbHASA XapaKTEPUCTUKA METaHa 1 3TaHa"

Copaepxxanue yueOHOIro MaTepuasa

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

TOPIOYETO B JIBUraTeNsIX BHYTPEHHETO CrOPaHMsI MOJBUYKHOIO COCTaBa KEJIE3HOAOPOKHOTO K 3.2

TpaHcnopTa. TBepzable yriaeBoJopoibl (mMapauHbl) — KOMIIOHEHTBI JKHUIKUX CMas3oK,

UCIOJB3YEMBIX JUI1 CMa3Kd TPYIIMXCSA Y3JI0B TEIUIOBO3HBIX JIBUraTeled, OCEBbIX

HOJIINITHUKOB BarOHOB JIEKTPOBO30B, TEIJIOBO30B. ['aloreHnpon3BoHbIE YIIIEBOAOPOIBI -

B KQ4eCTBE XJIaJIareHTa B pepprkepaToOpHbIX BaroHax.

4.2.3 Ankensl, ankagaueHbl. CocTaB U OCOOCHHOCTH CTPOCHUS OK 01 OK 02
11K 3.2

Coaep:xanue yueOHOro MaTepuaJia

HenpenenvHble (ankeHbl, ankuHbl W ankaaueHsl). OcobeHHOCTH Kiaccuukanmuu u

HOMEHKJIATYpBI, H30MepHus, (puU3HUecKrue CBOWCTBA, XHMHUYECKHE CBOICTBA, CIOCOOBI

nojsyueHusi. ['opeHue aleruiaeHa Kak HMCTOYHMK BBICOKOTEMIIEPAaTypHOTO IUIAMEHHU JUIS

CBapKu U pe3ku MeTayioB. [IpakTuueckoe MPUMEHEHHME aJIKEHOB M aJKaJUCHOB B

JKEJIE3HOAOPOKHOM XO35MCTBE

CamocrositeibHas padora o0y4yarommxcs Ne7

ITon6op, ananu3 u npeodbpazoBaHue yu4eOHON HHPOPMAIIHH.

4.2.4 Ilpaxtuuyeckoe 3aHsaTHe Ne§ PemieHue HKCHEpUMEHTANbHBIX 3a/7ad IO TEMe:

"ITosrydyeHune 3TUIIEHA U U3yYEHHE €ro CBOIMCTB"

Copepxanue yueOHOIro MaTepuasa OK 01 OK 02

[IpumeHeHHs TIOIUMEPOB HAa MPEAUPUATHSX IKEJIE3HOJOPOKHOTO TpaHCIOpTa  JUIs K 3.2

QIIEKTPOM3O0JISALIMY, PYKaBOB TOPMO3HOM CHCTEMBI II0€3[0B, IPUBOJHBIX PEMHEM,

HOOHUTOBBIX  COCY/IOB  aKKyMyJsTOpOB, JeTajeil W  3allUTHBIX IOKPBITUH  Ha

JKEJIE3HOJOPOKHOM TPAHCIIOPTE

4.2.5 TIpakTnueckoe 3aHsitue Ne9 PemeHue -HKCIEPUMEHTANBHBIX 3a7ad IO TEMe:

"AneTuieH u ero romoiaoru"” (AJIKUHBI)

Conep:xxanue yueOHOro MaTepuaJia OK 01 OK 02

ITpuMmeHeHne oMMepsl HA OCHOBE ITPOU3BOIHBIX AJIKMHOB B KAYECTBE M30JISALMHU 3alIUTHBIX I1IK 3.2

000J104eK KaOeNbHBIX U3AENU U MPOBOJOB, BHYTPEHHENW OTAENKH MaCCaXKUPCKUX BaroHOB U
BaroHOB JJIEKTpomnoe3noB. IIpuMeHeHMe aneTuneHa M ero romMoJoroB Ha IMPEANpUSATHAIX
KEJIE3HOIOPOKHOI0 TPAHCIOPTA.
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4.2.6 Apensl. CocTaB, CTpOEHUE, NTOIYYEHHE

OK 01 OK 02
IIK 3.2

Conep:xanue yueOHOro MaTepuaJia

OcoOenHocTy KjacCcU(PUKAMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYCCKUC CBOﬁCTBa, CHOCOGBI IMOJIYYCHMUA. HpI/IMeHeHI/Ie dpCHOB M HUX T'OMOJIOTOB Ha
OPENNPUATHIX  JKEJIE3HOJOPOKHOTO  TpaHCHopTa.  TOKCHMYHOCTh  apOMAaTHYECKUX
YIJIEBOAOPOAOB. A TIOXMMHKATBHI.

4.2.7 Tlpaktuyeckoe 3ansaTue Nel() PemeHue SKCIEpUMEHTAIBHBIX 3a7a4 IO TEME:
"CpaBHUTENIbHASI XapAKTEPUCTUKA CIIUPTOB"

Coaep:xxanue yueOHOro MaTepuaJia

OpHOAaTOMHBIE CHHPTHI — KaK OCHOBA JIAKOKPACOYHBIX MATEPHAJIOB HAXOJIIIUX CBOE
NPUMEHEHHUE B KEIE3HOAOPOKHOM XO3SMCTBE (Kpacka Hajisi MOKPBITUS MACCAKUPCKUX H
IPY30BBIX BaroHOB; IJIACTU(UKATOPHI, MPHUMEHSEMBIE B CBETO-, TEPMO-, MOpPO30-,
BJIArOCTOMKHMX JIETAISIX MOABMKHOTO cOCTaBa M T.1.). [IprMeHeHue STUIICHTIUKONA H
[JIMIEpUHAa B KadecTBe AaHTU(PH30B B paauMaTOpax CHCTEM OXJIXICHHS JBUTATElIeh
BHYTPEHHETO CrOpaHus; THIPABIMYECKUX, TOPMO3HBIX M 3aKaJIOUYHBIX JKUAKOCTEH B
NOJIBM)KHOM ~ COCTAaBE€  JKEJIE3HOJOPOKHOTO  TpaHcmopTa. IIpakThueckoe  3Ha4YeHHE
apOMaTUYECKUX CIHUPTOB M HMX MPOMU3BOJHBIX B KEJIE3HOJIOPOKHOM XO3AHCTBE. Y CIOBHUS
NePEeBO3KU CIUPTOB MO Kee3Hoi gopore. [IpakTnyeckoe 3Hau€HNE MHOTOATOMHBIX CITUPTOB
B JKEJIE3HOJIOPOKHOM Xo03siiicTBe. IlepeBo3ka apoMaTnyeckux CIMPTOB M0 JKEJIE3HOU Jjopore,
MapKHPOBKA I'PYy30B.

OK 01 OK 02
IIK 3.2

4.2.8 Anpaeruasl. KapOoHoBbie kucinoTel. CocTaB, cTpoeHue, Kiaccuduxarms

OK 01 OK 02
11K 3.2

Conep:xanue yueOHOro MaTepuaJia

OcoOeHHOCTH KJIacCU(PUKAUMU W HOMEHKJIATyphl, H30Mepus, (QHU3NYECKHEe CBOMNCTBA,
XMMHUYECKHE CBOICTBA, CLIOCOOBI MoyTydyeHHsl. Mbljla Kak COJIM BBICHIMX KapOOHOBBIX KHCIIOT,
ux Moromree neiicterue. ClioskHbIe YQHUPBI KaK MPOU3BOIHBIE KAPOOHOBBIX KHCIIOT.

CamocrosiTeibHas padora o0y4yarommxcs Ne§

[TonGop, ananm3 u mpeoOpazoBanue y4deOHOUM mHpoOpmarmu. [loaroToBka cooOmieHWit Ha
TeMy 1O BbIOOpPY:  MypaBbuHas KUCIOTa B MPHUPOJE, HAyKe W Mpou3BojacTBe. Mcropus
ykcyca. [IpakTuueckoe 3HAYeHHE AIBJETHUAOB M HMX TPOHM3BOJHBIX B IKEJIE3HOIOPOKHOM
xo3siictBe. IlepeBo3ka  anbAErWIOB 1O  JKEJIE3HOM J0pore, MapKHUpPOBKAa TIPYy30B.
HpaKTI/I'-IeCKOG 3HA4YCHUC Kap6OHOBI)IX KHCJIIOT M HMX IMPOU3BOAHBIX B KCJIC3HOAOPOXKHOM
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xo3sicTBe. [lepeBo3ka KapOOHOBBIX KHCJIOT IO JKEIE3HOM JOpOre, MapKUpOBKa TIPYy30B.
[IpakTHyeckoe 3HaUCHHE KUPOB U MX MPOU3BOTHBIX B )KEIE3HOJOPOIKHOM XO3SHCTBE.

4.2.9 JlaGopaTopHoe 3ausitue (padora) Ne3 "CpoiicTBa ajibJIeru10B U KApOOHOBBIX KUCIOT"
Conep:kanue y4eOHOT0 MaTepuaJia

MypaBbUHBI  anpAeTH]  KaKk  KOMIIOHEHT  OakeJIWTOBOTO  JlaKa,  SBISIONIUMCS
AHTUKOPPO3UOHHBIM MOKPBITUEM I BaroHOB. TEKCTONUT KaK OCHOBA ISl M3TOTOBJICHUS
3y04YaThiX KOJEC, BKJIAJBIIICH TOMIIMITHAKOB, a TakkKe KaK D3JIEKTPOU30JIATOP.
AcOOTEKCTONUT KaK KOMIIOHEHT ISl U3TOTOBJICHUS TPYIIUXCS JAeTajeil IUCKOB CLEIJICHUS U
TOPMO3HBIX KOJIOZIOK Ha JKEJIE3HONOPOKHOM TpaHcmopre. llpuMmeHenue ameroHa B
JKEJIE3HOJOPOKHOM X03siicTBe [IpuMeHeHue maBeaeBoi KUCIOTHI U1 OYUCTKH METAIIOB OT
PKaBYUMHBI 1 HAKWIIM, B TOM YHUCJIC U B KOTJaX JIOKOMOTHBOB. HepeBO?,Ka U MapKHpOBKa
abJIETHIOB U KapOOHOBBIX KHCIIOT IO JKEJIE3HOM JJopore

OK 01 OK 02
OK 04
I1K 3.2

4.2.10 IIpakTnuyeckoe 3ansitue Nell Pemenue skcnepuMEHTaNbHBIX 3aJad IO TEME:
"Crnosxnbie 3¢upsl. XKupsl. [lonstiue o CMC"

Coaep:xanue yueOHOro MaTepuaJia

byTtunanerar kak KOMIIOHEHT TMeHTa(TajIeBbIX SMaleil, HCHOJIb3YEeMBIX s OKpPaCKU
NACCA)KUPCKUX BArOHOB M JIOKOMOTHBOB; 3JIEKTPOU3OJISALIMOHHBIX JIAKOB, IPUMEHSIEMbIX IIPU
PEMOHTE TITOBBIX ABHUraresel. JKupbl Kak NPOAYKT MUTAHUS U XUMUYECKOE ChIphE. 3aMEHa
KUPOB B TEXHUKE HEMHILEBHIM ChIpbeM. MbUIA BBICHINX >KUPHBIX KMCIOT KaK 3aryCTHUTENHU B
IUIACTUYECKUX CMa3Kax, TMPUMEHSEMBIX B pa3IMYHBIX MEXaHM3Max M CMa3Ku
MOJIINITHUKOB, 3y0UaThIX KOJIEC, BUHTOBBIX M LEMHBIX Nepeiad, MAapHUPHBIX COEAUHEHUN U
ap. Cunrernueckue moronue cpeactsa (CMC): ToCTOMHCTBA U HEIOCTATKH.

OK 01 OK 02
IIK 3.2

4.2.11 Amusbl. AHWINH

OK 01 OK 02
11K 3.2

Conep:xxanue yueOHOro MaTepuaJia
OcoOenHocTH KJIacCU(PHUKAIMM W HOMEHKIATyphl, H30MepHs, (u3nueckue CBOMCTBA,
XUMHUYECKHE CBOMCTBA, CITOCOOBI MOJTYICHUS.

CamocrosiTeibHas padora o0y4yarommxcs Ne9

[TonGop, ananu3 u mpeoOpazoBanue y4deOHOUM mHpopmarmu. [loaroToBka cooOmieHMit Ha
TeMy 1o BbIOOpy: JKusup u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KPacHUTEINH.
HpaKTI/I'-IeCKOG 3HAYCHUE aMHWHOB M HUX IMPOU3BOJHBIX B KCIC3HOJOPOKHOM XO3STCTBE.
ITepeBo3Ka aMHHOB I10 JKE€JIE3HOM JOopore, MApKUPOBKA IPY30B.

4.2.12 Jla6opaTtopHoe 3ansaTue (padora) Ned "Amwmnokucnorel. benku. PacnosnaBanue

OK 01 OK 02
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BOJIOKOH" OK 04
Conep:kanue y4eOHOT0 MaTepuaJia [IK 3.2
KarnpoH — kak KOMIIOHEHT BHYTPEHHEH OTIEJIKU OJBHKHOIO cocTaBa. [Ipumenenue kies Ha
OCHOBE II0JIMaMUJa B BArOHOCTPOCHUN I CKJIEMBaHUA. MUIopa-noporact — Kak 0CHOBa
JUIA  TEIUIOM3O0JISLMM HM30TEPMUYECKUX, MACCAKUPCKUX U pePpuKEpaTOpHbIX BaroHOB.
TexHUYeCKUU BOWMIIOK KaK TPOKIAJAOYHBIA Marepuayll B OyKcax MPU PEMOHTE BaroHOB H
JOKOMOTHBOB. 3HAYCHHE AMHUHOKAIPOHOBOW M AMHUHOSHAHTOBOW KHCIOT Ui OOBEKTOB
JKEJIE3HOAOPOXKHOTO TpaHcmopra. buocuHTe3 OenkoB. XUMHUYECKHE BOJOKHA M UX
IIPUMEHEHUE Ha JKEJIE3HOI0OPOKHOM TPaHCIIOPTE.
Tema 4.3 WNnentudukanus | 4.3.1 JlaboparopHoe 3ansaTue (padora) Ne5 "CpoiicTBa yrieBomaos" 2
OpraHN4YeCKHUX BEIIIECTB, ux | Coaepkanue y4eOHOro Mmarepuajia OK 01 OK 02
3HaYeHUE U NpuMeHeHue B ObIToBOM | [IpuMeHeHue npeccoBaHHOMN JPEBECUHBI JJis BKJIABIIIEH MOAIIMITHUKOB, BTYJIOK, OIIOPHBIX OK 04
U TIPOU3BOJCTBEHHOMN IESATEIBHOCTH | IJIUT, W3TOTOBJICHHS ILECTEPEH IOABMXKHOIO COCTaBa HKEJIE3HOJOPOKHOIO TPAHCIIOPTA. IIK 3.2
YyernoBeKa YTreBosbl M MX POJIb B )KUBOU IpupoJe. Pa3BuTue caxapHoil NpOMBIIUIEHHOCTH B Poccun.
4.3.2 Ponp xumMum B OO0ECHEYCHUU OSKOJOTMYECKOW, DSHEPreTHYCCKONM W THIICBOM OK 01 OK 02
0€30MacCHOCTH 11K 3.2
Conep:xanue yueOHOro MaTepuaJia 2
Ponbp opranuueckoil XMMHMM B pEIIEHUU MPOOJIEM DSHEPreTUYecKo Oe30MacHOCTH, B
Pa3BUTUM MEIUIMHBI, CO3/IaHUM HOBBIX MAaTE€pUAIOB, HOBBIX MCTOYHHUKOB 3SHEPruu
(ampTEepHAaTUBHBIE MCTOYHUKHM 3Hepruu). ONMacHOCTh BO3JEHUCTBUS Ha >KUBBIE OPraHU3MBbI
OpraHMYECKHUX BEIIECTB OTHEJIbHBIX KJAccoB  (YIJIEBOAOPOJIbI, CHHUPTHI, (HEHOJIBI,
XJIOPOPraHUYEeCKHEe MPOU3BOJHBIE, aJbACTUABI U Jp.), CMBICI IOKa3aTels MpeaesIbHO
JIOITyCTUMOM KOHIIEHTpAaMH. YeloBeK B MUpPE BELIECTB U MATEPUATIOB. XUMHUS U 30POBbE
YEJI0BEKa
Pa3nes 5. Kunernueckne 1 TepMOXMMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMHYECKHX PeaKIui 2/0
Tema 5.1 Cxopocts xumuueckux | S.1.1 IlpakTnueckoe 3ansitue Nel2 PemeHue 5sKCHepUMEHTANbHBIX 3a/ad IO TEMeE: 2
peakuuii. Xumuueckoe paBHoBecre | "CKOpOCTh XMMHUYECKHUX peaklMi. XMMHUYECKOe paBHOBecue" OK 01 OK 02
Copaepxxanue ydyeOHOro MaTepuasa K 3.2
BydepHbie pacTBOpBI B TEXHOJIOTHYECKUX Mpolieccax (MpU 3IEKTPOXUMHUYECKOM HAaHECEHUU '
3AIIUTHBIX MIOKPBITUH, B IPONU3BOACTBE KPACUTENEH )
Pazaen 6. PacTtBopsl 2/0
Tema 6.1 IlonsaTue o pactBopax ‘ 6.1.1 IlpakTnueckoe 3ansaTHe Nel3 Pemenue SKCEpUMEHTANBHBIX 3aJady IO TEMeE: 2 OK 01 OK 02




1 2 3 4
"PacTBOpBI, NCIIOIB3yEeMbIEC B OBITOBOM M IPOM3BOJCTBEHHOM NESATEIHLHOCTH YeIoBeKa" IIK 3.2
Conep:kanue y4eOHOT0 MaTepuaJia
IlepeBo3ka pasiIMYHBIX >KUAKOCTEW IO JKEJIE3HOM jopore. PacTBopbl, MCIOJB3yeMbIE B
OBITOBOM, IPOU3BOJACTBECHHON JEATEIILHOCTU YelOBeKa. PacTBOphl, HpHUMEHSEMbIE B
JKEJIE3HOAOPOKHOM XO35MCTBE
Pasznes 7. Xumusi B ObITY U IPOM3BOJICTBEHHOM J1eSITEJIbHOCTH YeJI0OBEKA 4/2
Tema 7.1 Xumus B Obity wu | 7.1.1 HoBeifmme qoCTHXEHUS! XUMUYECKOW HAYKW U XUMHYECKOM TEXHOJIOTHH OK 01 OK 02
MPOU3BOJACTBEHHON  JEATEIbHOCTH OK 07
YeJI0BEKa 11K 3.2
Coaep:xanue yueOHOro MaTepuaJia 2
Hoseiimme nOCTMXEHMS XUMHUYECKOW HAyKM M XMMHYECKOM TEeXHOJOruu. Pomp Xumuu B
o0ecIrieueHNH HKOJIOTMYECKOM, DHEPreTM4ecKod U TNHMIIEBOM O€3011aCHOCTH, pPa3BUTUU
MeauuuHbL [IpaBuiia moncka u aHam3a XUMUYECKOH MH(OPMAIIMN U3 Pa3IMYHBIX HCTOYHUKOB
(Hay4Has 1 yueOHO-Hay4YHas JIMTepaTypa, CpeicTBa MaccoBoi nHpopmanuu, cetb MHTEpHET)
CamocrosiTeibHas padoTa odyuyarommxcsi Nel( 2
[Touck u ananu3 uHQOpMaIUK 0 IPUMEHEHUN XUMHUUYECKUX BEIIECTB U TEXHOJIOTUH C YYETOM
Oynyieil npoeccuoHaIbHOM AESITENBHOCTH M0 TeMaM: Ba)KHEUILINE CTPOUTEIbHbIE MaTeprallbl,
KOHCTPYKIIMOHHBIE MaTepuaibl, KpacKd, CTEKJIO, KepaMUKa, MaTephalbl AJis 3JIEKTPOHHUKH,
IIPUMEHSIEMBIE B XKEJIE3HOIOPOKHOM XO35ICTBE
7.1.2 IIpome:xyTouHasi aTrecranus 1o Aucuuiuimge. J(ugpepeHurpoBaHHblil 3a4eT 2 OK 01 OK 02
OK 07
11K 3.2
Hmoz II cemecmpa: MakcumanbsHas yueOHas Harpyska (BCero) 42
O06s13aTenbHas aynuTopHas yueOHast Harpyska (BCcero) 36
IIPAKTUYECKUE 3aHATH 14
naboparopHble 3aHATUS (PabOTHI) 6
camocTosiTeNbHas paboTa 6
muddepeHIMpOBaHHBIN 3a4eT 5
Hroro: MakcumarnbHas yaeOHast Harpy3ka (BCero) 72
Obs3arenbHas ayauTopHas yueOHast Harpy3ka (Bcero) 61
IPAaKTUYCCKUE 3aHATHS 26
nabopaTopHble 3aHATHS (PabOThI) 10
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camocTosTelbHas paboTa 11

KOHTpOJIbHAs paboTa 1

Hmoeosas ammecmayust 6 popme nudPepeHIINPOBAHHOTO 3aUeTa 2




3. YCJ0OBUSA PEAIM3ALUU ITPOT'PAMMBI OBIIEOBPA30OBATEJIBHOI'O
MNPEIMETA
3.1 TpeboBaHusi K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecnedeHUI0
VYueOHbIli mpenMeT peasn3yercs B yaeOHOM kabunete: JIabopaTopust XuMUH ¥ OHOJIOTHH

Obopyodosanue yuebHo2o kaburnema:

1. ITocago4ynbie MecTa MO KOJIMUYECTBY 00YUArOIIUXCS.
2. Pabouee MecTO MpernoaaBaTes.

3. Meronuyeckue MaTepuabl M0 AUCIUILTAHE
4.Becpl ananuTudeckue (1 mr.).

5. XuMuueckas nocyja.

6. Mojienu KpucTauIMuecKux peméeTok. (3 mir)

7. COopHblii iprbop 1Uig osyueHus ra3os (1 mrT.).

8. Habop Ne3 BC «lllemouny.

9.Habopsl peakTHBOB 1O OPTAHHUYECKOM XUMHUU.

10. HaGop nHaukaTopos.

11. Habop miiakaToB 0 HEOPTaHUUECKON M OPraHUYEeCKOU XHUMHH.
Texuuueckue cpedcmea 00yUeHUs::

-TB

- BUACOMArHUTO(HOH

- KOMITBIOTEP

Ayouosusyanvhsie cpedcmea 0Oy4enuss:

1. DVD Oprannueckas xumusi. Yacte 2. [lpupoaHbsie UCTOYHUKHU YIiieBOoAOpooB. CUpThl U

¢denonsl 13 onbITOB, 36 MUHYT.

2. . DVD Oprannveckas xumusa. Yacte 3. Anpaeruabl u KapOOHOBBbIE KUCIOTHI. CIOXHBIE

s¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.

3. DVD Oprannueckas xumusi. Yacts 4. YrineBozsl. 11 onbiToB, 27 MUHYT.

4. DVD Oprannueckas xumus. Yacte 5. A3oTcomepkalue OpraHUYecKue BellecTBa. benku.

CuHTEeTHYECKUE BEICOKOMOJIEKYISIpHBbIE BellecTBa. 20 ONbITOB, 28 MUHYT.

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

3.2. UnpopmanmnoHHoe obecrniedeHHe peajn3alui NPorpaMmMbl



IlepeyeHb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JAONOJHHUTEJNbHON JIMTEPATYPHI
NuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IMOTEYHOT0 oHaA:

3.2.1.0CHOBHBIC HCTOYHUKH:
1. AudunorenoBa N.B. Xumus: y4eOHUK W MHPAKTUKYM AJIs CpeTHEro MpodecCHOHAIbHOIO
obpazoBanus / U.B. Audunorenoa, A.B. babkos, B.A. [lonkoB.- 2-¢ u3f., WCOp. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110, THUTEIbHbI€ HCTOYHUKM:
1. I'ycesa, E.B. Xumus mist CIIO.: yue6.-meron. mocobue / M.P. 3uranmmuna, J[.1. Kynukosa;

Kazan. nau. uccnen. texnoin. yu-t; E.B. I'yceBa .— Kazanp : KHUTY, 2019 .— 168 c. — ISBN
978-5-7882-2792-4 .— ISBN 978-5-7882-2791-7 .— URL: https://e.lanbook.com/book/196096
(mata obpamenus: 14.03.2025) / - Pexxum goctyma: Jisl aBTOPH3. MOIH30BATEICH.

2. YepnukoBa H.IO. Xumus B mocTynmHOM H3JI0XKEHUHU: ydeOHoe mocobue mia cno / H.IO.
YepHukosa.- 2-e usj., crep.- Cankr-IlerepOypr: Jlans, 2022. — 316 c. — ISBN 978-5-8114-9500-
9. - Tekcr: onextpoHHbli // Jlanb: onekTpoHo-OuOmmMoTeunas cucrema. - URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.03.2025) / - Pexum mocryma: ais
aBTOPU3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypchl:

1. Hay4Ho-monynsipHbI MPOEKT «IIEeMEHTHI 00MbIIoi Hayku « (pu3uka, XUMHsI, MaTeMaTHKa,
aCTpPOHOMHMS, HayKa O JKM3HHU, Hayka o 3emie). HOBocTH HayKu, KHWUTH, HAYYHO-TIOMYJISIPHBIC

CTaTbH, JIEKIMH, SHIMKIONEeaUU. https://postnauka.ru/themes/chemistry - neKnuy mo XMMHUHA Ha

caifre [locTHayka. https:// gotourl.ru/4780 (https://elementy/ru/) Pexxum noctymna: cBOOOIHBIMN.

2. CalT Hay4yHO-NIONYJSPHOIO JKypHana «XHMMs W 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOOTHBIH.

3. CallT 0 XuUMHUM: KIaCCUUYECKUE Y4YEOHUKH, CIPABOYHUKH, SHUUKIIONEIUH, TOUCK
OpPraHMYECKUX U HEOPraHWMYECKHUX PEAaKIUil, COCTAaBICHUE YpaBHEHMI peakuuil. https:// www.
xumuk.ru/ Pexxum goctyna: cBOOOAHBIM.

4. Tlnardopma Zoom AJis MPOBEICHUS OHJIANH-3aHITHI U BUICO-KOH(PEPEHIINHN. [ DNEeKTPOHHBIHA

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

5. DnexkTpoHHas HWH(POPMALMOHHO-OOpa3oBaTenbHas cpeda Ha Iuatpopme Moodle.

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

3.3 IIporpamma oOecrneyeHa HeOOXOAUMBIM KOMILIEKTOM JIMIEH3HOHHOTIO
NMPOrpPaMMHOI0 o0ecredeHunst


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

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUS yye6HOro npeamera

KonTponms u oneHka

pe3yabTaTOB  OCBOEHUS

yaeOHOTO

npeaMera  «XHUMUsD

pacKpbIBalOTCA Yepe3 AUCHUILTUHAPHBIE Pe3yIbTaThl, HAPaBICHHbIE HA (HOPMUPOBAHHUE OOIINX

KOMITETEHIIMI TI0 pa3/ienaM U TeMaM COJIepKaHusl yueOHOTO MaTepuana.

[TpomesxyTounas arrecrauus B popme qudhepeHIMPOBAHHOTO 3a4eTa.

Oo6mue komnerenuuu (OK),
JIMYHOCTHBIE pe3yabTaThl (JIP)

Pazpen/Tema

THI OLIEeHOYHBIX
MeponpHUATHI

OK.01

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 01IpOC;

- 3agauM Ha COCTaBIICHHEC
XUMHYECKUX POPMYIT;

- 3ajaHus Ha HCIIOJIb30BaHUS
XUMHUYCCKOM CHMBOJHUKH H
Ha3BaHUM COECOUHEHUU IIO
HOMEHKJIaType
MEXTYHApOJIHOTO co103a
TEOPETUYECKON M IIPUKIIATHON
XUMHH u TPUBHAIILHBIX
Ha3BaHMH IS COCTaBJICHUS
XUMHYECKUX POPMYIT;

- 3aciaymmBaHuEe COOOIICHHIA
M OIICHKA UX IIOJITOTOBKH;

- PesynpTaT  BBINONTHEHUS
BHEAYJUTOPHBIX
CaMOCTOSITCIIBHBIX PabOT;

- PesynpraT  BBINOTHEHUS
MPaKTUYECKON paboThI;
-IIpakTHKO-OpUEHTUPOBAHHEIE
3aJ]aHU;

- Iloxbop,
npeoOpa3oBaHue
nH(popManuu

aHau3 M|
yueOHOU

OK.02

Pl: Tema 1.1

P2: Tema 2.1

P3: Tema 3.1, Tema 3.2, Tema
3.3

P4: Tema 4.1, Tema 4.2, Tema
4.3

P5: Tema 5.1

P6: Tema 6.1

P7: Tema 7.1

- YcTHBIN onpoc

- 3aciaymmMBaHuE COOOIICHMIA
M OIICHKA X MOATOTOBKH;

- 3ajmaHusa Ha MCIOIb30BaHMSA
XUMHUECKOM CHUMBOJIMKH H
Ha3BaHWM COEAWHCHHUM  IIO
HOMEHKJIAType
MEKTYHApOIHOTO coro3a
TEOPETUYECKON U MPUKIIATHON
XUMHU u TPUBHUATBHBIX
Ha3BaHUM JJIS COCTaBIICHHUS
XUMUYECKHX (HOpMYIT;

- Pesynprar  BBIIOTHEHHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX PaboT

- PesynpTar  BBITIOTHEHHUS
MIPAKTUYECKON paboTHI;
-ITpakTHKO-OpHUEHTUPOBAHHBIE




3aJIaHUS;
- [Ton6op,
npeoOpa3oBaHue
nHpopmauu

aHaIM3 |
yaeOHOU

OK.04

P2: Tema 2.2
P4: Tema 4.2, Tema 4.3

- YcTHBIN onpoc

- 3acinymuBaHue COOOIICHUM
Y OIICHKA UX MOJITOTOBKH;

- 3azaHusl Ha MCIOJIb30BAHUS
XMMHYECKOM CHMBOJMKH U
Ha3BaHUM COEOUHEHUN IIO
HOMEHKJIaType
MEX1YHApOJIHOTO coro3a
TEOPETUYECKOU U NIPUKIIATHOU
XUMHHM W TPUBHUAJIBHBIX
Ha3BaHUU 1  COCTaBJICHUS
XUMHUYECKUX POPMYI;

- PesynpraT  BBINOTHEHUS
BHEAYIUTOPHBIX
CaMOCTOSITENIbHBIX paboT

- PesynpTaT  BBINONHEHUS
MPaKTUYECKON pabOThI;

- PesynpTaT  BBINOJHEHUS
nabopaTopHO paboTHI;
-IIpakTHKO-OpHUEHTHPOBAHHBIC
3a/1aHuUs;

- ITon6op,
npeodpa3oBaHue
nHpopmanuu

aHamu3 W
yaeOHOU

OK.07

P7: Tema 7.1

-IIpakTHKO-OpUEHTHPOBAHHBIE
3aJlaHus;

- Iloxbop,
npeoOpa3oBaHue
nH(pOpMalnu;

aHau3 M|
yueOHOU

IIK 3.2

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

- 3aciaymmBaHuE COOOIICHUIA
Y OIICHKA WX MOJTOTOBKH;
-IIpakTHKO-OpUEHTUPOBAHHbBIE
3aJIaHus;

- Tloxbop,
npeoOpa3oBaHue
uH(pOpMaIInK;

aHajau3 |
yaeOHOU

S MMEPEYEHDB UCITIOJIB3YEMbBIX METOJA0OB OBYYEHUSA

5.1 TlaccuBHbIE: ONpOC, PENPOAYKTHBHBIE YHPAXHEHHS IO 3aKPEIJICHHI0O U OTpaboTKe

HN3YUCHHOT'O MaTCpualia

5.2 AKTHBHBIE W WHTEPAKTHBHBIC: DJBPUCTHUECKHE Oecenbl, TUCKYCCHM, KpPYTJbIH CTOI,

MMpe3CHTalrd, BUKTOPHHA, KBECT.




