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1 OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI OBIIIEOEPA30OBATEJIBHOI'O
IMPEJIMETA
OVYIlL.12 XUMus

1.1 Mecto mnpeaMeTra B CTPYKTYpe OCHOBHOI mnpodeccHOHAIBHOH o00pa3oBaTeJbHOM
NPOrpamMMmbl
O061meobpa3zoBaTeIIbHBIIN npeaMeT «XuUMUD» SIBJIAETCSA 00s13aTeNIbHON YaCThIO
o0mieo0OpazoBarenpbHOro MuKiIa ooOpazoBarenbHor mporpaMmbl CIIO B coorBerctBuum ¢ PI'OC mo
criermanbHocTy 13.02.07 DnekTpocHabxkenue
[Ipu peanuzanuu padoueld mporpaMMbl MOTYT HCIIOJIB30BAThCSl pa3iMuHble 00pa30BaTEIIbHbBIE
TEXHOJIOTUH, B TOM YHCJIC TUCTAHIIMOHHBIC 00pa30BaTebHBIC TEXHOJIOTHH, AIEKTPOHHOE O0OyUeHHE.

1.2 llesin 1 NJIaHMpPYeMble pPe3yJIbTAThl OCBOCHUSI MpeIMeTa:
1.2.1 Hean o0meodpa3oBaTeIbHOIO NpeaMeTa:

Lens npeavera «Xumus»: chopMupoBaTh y 00YyYAIOIMIUXCS 3HAHUS M YMEHUS B OOJIACTH XUMUH,
HABbIKU UX MPUMEHEHHUS B IPAKTUUECKON MPO(ECCUOHATILHON e TEIIbHOCTH.

B pe3synbrare ocBoeHHS y4eOHOTO IIpeIMETa 00yUaOIIUNCs TI0JDKEH

yMeThb:

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

- OINpEAENsATh: BAJCHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB, THUIl XUMHUYECKOU
CBSI3U B COCIMHEHMSIX, 3apsii HOHA, XapaKTep CPeibl B BOJHBIX PacTBOPaX HEOPTraHUYECKUX COCAUHEHUH,
OKHUCIIUTEIb U BOCCTAHOBHUTEJb, MPHUHAJJIC)KHOCTh BEIIECTB K PA3IUYHBIM KIJlaccaM OpPraHHMYeCKHX
COCIMHEHHH;

- XapaKTepu30BaTh: JIEMEHTHI MallbIX MEPHOOB MO UX MoynoxkeHuto B [lepuoanueckoit cucreme
JI.1. MenneneeBa; oOImMe XUMHYECKHE CBOMCTBA METAJVIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHMYECKUX M OpPraHMYeCKUX COCAUHEHMIi; CTPOEHHE M XHMHUYECKHE CBOMCTBA HW3YYEHHBIX
OPraHNYeCKUX COCTUHECHUM;

- OOBSICHATH: 3aBUCUMOCTh CBOWCTB BEIECTB OT MX COCTaBa M CTPOCHHUS; MPUPOTY XUMUUYECKON
CBSA3M (MOHHOM, KOBAJIEHTHOW, METAJUIMYECKOH), 3aBHUCHUMOCTb CKOPOCTH XHMHYECKOM peakuuu MU
MOJIOKEHUS XMMHUYECKOTO PABHOBECHS OT PAa3IMUHBIX (PaKTOPOB;

- BBIMOJHATh XUMUYECKUM DKCIMEPUMEHT IO PACIO3HABAHUIO BAXKHEHIINX HEOPTAHMYECKUX H
OpraHUYECKUX BEUIECTB;

- IPOBOJIUTH CAMOCTOSITEILHBIN MOMCK XUMUYECKON MH(OPMAIIUU C UCTIOJIb30BAHUEM Pa3IMYHBIX
HUCTOYHUKOB (HAy4YHO-TIOMYJSPHBIX W3/IaHWN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HMHTepHeTa);
WCIIO0JIh30BaTh KOMITHIOTEPHBIC TEXHOJIOTUH JIJIs1 0OpabOTKH U Tepeaadyn XUMUYIECKON MHGOpMAIN U e
MIPEJICTaBJICHUS B PA3UYHBIX (POpMax; UCIIOIB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MIPAKTUIECK O
NESTETLHOCTH U TIOBCETHEBHOW KM3HU JUISL: - OOBSICHEHHUS XUMHYECKUX SIBJICHHM, MPOUCXOMISIINX B
npupoae, OBITY M Ha TPOU3BOJACTBE; - OMNpEICNeHUs BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX
MIPEBPAIICHUI B PA3JIMYHBIX YCIOBHUSIX M OIEHKH UX MOCJIEICTBHIA;

- SKOJIOTUUECKHU IT'PaMOTHOTO MOBEJICHUSI B OKPYKAIOLEH Cpee;

- OIICHKW BJIMSIHUSI XUMHYECKOTO 3arpsi3HEHUS OKPYXAIoled Cpelbl Ha OpPraHu3M 4YeJIOBEeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

- Oe3omacHOro oOpamieHuss C TOPIOYMMU M TOKCHMYHBIMHM BEIECTBAMH, JIaOOpaTOPHBIM
000pynOBaHUEM;

- PUTOTOBJICHUS PACTBOPOB 33IaHHOM KOHIICHTPAIIUH B OBITY U HA TTPOU3BOJICTBE;

- KPUTHYECKON OIIEHKH TOCTOBEPHOCTH XUMHUYECKOW HH(OpMAIMH, TMOCTYMAMEH U3 pa3HbIX
HWCTOYHHUKOB;

- TIOHMMaTh B3aMMOCBS3b  Y4e€OHOW  JIUCHUIUIMHBI €  OCOOEHHOCTSMHU  mpodeccuun
npodeccnoHanbHOM e TeIbHOCTH, B OCHOBE KOTOPBIX JIEXKAT 3HAHUS 10 JaHHON y4eOHOM THUCIUTUINHE.

3HATh:

- BaXHEUITHE XUMHUYECKHE TOHATHS: BEIIECTBO, XUMHUYECKHU DJEMEHT, aTOM, MOJIeKYyJa,
OTHOCUTENIbHBIE AaTOMHAasi U MOJIEKYJsipHash MacChl, MOH, aJUIOTPOMHS, M30TOMNbI, XUMHUUYECKas CBS3b,



ANEKTPOOTPHUIIATETILHOCTh, BAJICHTHOCTh, CTETICHb OKUCIICHHS, MOJIb, MOJISIPHAS MAacCa, MOJISIPHEIN 00BeM,
BEILIECTBA MOJIEKYJSIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHUS, PAaCTBOPBI, JJIEKTPOIUT W HEDJIEKTPOJIMT,
AIEKTPOJUTUYECKAS AUCCOLMAILINS, OKUCIUTEIh W BOCCTAHOBHUTEINb, OKHCJICHHUE W BOCCTAHOBIICHHUE,
TEIUIOBOM 3(PQEeKT peakiuu, CKOPOCTh XMMHMYECKOM peakluu, KaTalnu3, XUMHYEeCKOe paBHOBECHE,

YTIEPOAHBIN CKeNeT, (YHKIMOHAbHAS TPYIIa, H30MEPHsl, TOMOJIOTHS;

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

3aKOH;

- OCHOBHBIE TE€OPUHM XMMHMH: XUMUYECKOH CBS3H, 3JIEKTPOJIUTHYECKON IUCCOLMALMU, CTPOCHMS
OPraHNYeCKUX COCIUHEHUM;
- BOKHEWIIME BEUIECTBA U MAaTEPHUAJIbl: OCHOBHBIC METAJIJIbI U CIUIABBL, CEpHAs, COJIsIHAs, a30THas
U YKCYCHAasl KUCJIOTBI;, IIEJIOYH, aMMHUAK, MUHEPAJIbHBIE yI0OpeHHs, METaH, STUJICH, alleTUJICH, OEeH30,
ATaHOJ, KUPBI, MbLJIa, [JII0K03a, caxapo3a, Kpaxmall, KieTyaTKa, OeJIKU, HICKYCCTBEHHbBIE U CHHTETUYECKHE
BOJIOKHA, Kay4yKH, I1JIACTMACCHI.

1.2.2. Ilnanupyemble pe3yJIbTAaThl OCBOEHUsI 0011e00pPa30BaTeIbHOIO NMpPeAMETa B COOTBETCTBHM C
®I'OC CIHO u Ha ocaose ®I'OC COO
Oco0oe 3HaueHue npeameT umeer npu popmuposanuu u pazsutuu OK u I1K.

OO0mme Ilnannpyemble pe3yibTaThbl 00yUeHNsI
KOMIIETEHIIMH O6mue! JIncuMnIMHApHbIE’
OK 01. B yacTi Tpy10BOIr0 BOCIIMTAHMS - BJIAJETh CHUCTEMOH
Br16upath criocoOsr - TOTOBHOCTh K TPy, OCO3HAHWE | XUMHUYECKHX 3HAHWH, KOTOpas
penieHus 3aa4y IIEHHOCTH MacTepCTBa, TPYAOII00HUE; BKJIFOYAET: OCHOBOIIOJIAraroIie

npodeccnoHanbHOM
JeSITeIbHOCTH
MIPUMEHUTEIHHO

K pa3IM4HbIM
KOHTEKCTaM

- TOTOBHOCTb K AaKTUBHOM JESATCIbHOCTH

TEXHOJIOTUYECKOM u COIIMATBHON
HAaIpaBJICHHOCTH, CIIOCOOHOCTB
MHHULUHPOBATD, IUIAHUPOBATh u
CaMOCTOSITEITLHO BBITIOJIHSATh TaKyIo
JEATebHOCTD;

- UHTEpEC K  Pa3IUYHBIM  cdepam
npo¢ecCuOHAITBHON

NeSITeTbHOCTH,

OnjajeHne YHHUBEPCAIBLHBIMH Y4YeOHBIMU
MO3HABATEJILHLIMH AeiiCTBUSIMH:

a) 0a30BbIe JJOrMYeCKHe NeiiCTBHUSI:

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

- YCTaHaBJ'II/IBaTI) CYHIGCTBGHHI)H\/JI HpI/ISHaK 150150
OCHOBaHHMS JJIsI CpaBHEHUs, KIacCU(UKAIUU U
0000I1IEHNS;

- ONpEeNensTh LENH IeITEeNFHOCTH, 3a]aBaTh
napaMeTpLI nu KpI/ITepI/H/I UX JOCTHXKECHUA,

- BBISBJISITH 3aKOHOMEPHOCTH M MTPOTHBOPEUHSI
B paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCUTh  KOPPEKTHBBI B  JIESTEIHHOCTb,
OLICHUBATh COOTBETCTBHE PE3YJBTATOB LIEISM,
OLICHUBATh PHCKH TIOCTIEICTBUI eI TEIbHOCTH;
- pa3BUBaTh KPEaTWBHOE MBIIUICHHE TIpU

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

aToM, DJIEKTpOHHas 000JI0YKa
aroma, S-, P-, d-3JI€KTpOHHBIE
opouTan aTOMOB, HOH,
MOJIEKYJIa, BaJIEHTHOCTD,

AIIEKTPOOTPHULIATEIBHOCTD,
CTETICHb OKHCIICHUSI, XUMHYECKast
CBsI3b, MOJIb, MOJISIDHAs Macca,
MOJIIpHBIE  00BEM, YIIIEPOHBIN
CKeJIeT, (PYHKIMOHAIbHAs TPYIIIa,
pamvKai, W30Mepusi, H30MeEpHl,
TOMOJIOTUYECKHUI Psil, TOMOJIOTH,
VIJIEBOJIOPOMIBI,  KHUCIOPOA- U
a30TCO/IEpXKALNEe  COCAMHEHUS,
OMOJIOrYECKU AKTHBHBIC
BelecTBa  (YraeBOAbl, IKUPBI,
Oenku), MOHOMEp, TOJHMeEp,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJIIPHBIE

COCJMHEHUS, KpHUCTAIMYECKast
pelieTka, THUIBl  XUMHYECKHX
peakiuii (oKHCIUTENBHO-
BOCCTQHOBHUTEINIbHbBIE, JK30- H
SHJIOTEPMHUYECKHE, peakiuu
MOHHOTO  oOMEHa),  pacTBop,
ANIEKTPOJIUTHI,  HEIIEKTPOJIHTHI,

JucnunirHapHble (IpeAMETHbIE) Pe3ylbTaThl YKa3blBAlOTCS B COOTBETCTBMM C WX NOJNHBIM nepedHeM Bo ®I'OC COO ot
17.05.2012 r. Ne413 (8 mocieaneii penakuuu ot 12.08.2022)




peIlIeHNH )KU3HEHHBIX MTPo0IeM

0) 0azoBbIe HCC/IEI0OBATEIbCKHE IeHCTBHS:

- BJIAZETh HaBbIKAMH yueOHO-
HCCIICIOBATEILCKOM u MPOEKTHOM
JIEATEIIBHOCTH, HaBbIKAMH  Pa3peIICHHS
npo0sem;

- BBISABJIATH IPUYUHHO-CJICJCTBCHHBIC CBSI3U U
aKTyaJIM3UpPOBaTh 3a/]a4y, BBIJABUIATh THUIIOTE3Y
€¢  pCIICHWS, HAXOMWTh AapPryMEHTBI YIS
JIOKa3aTelIbCTBA CBOMX YTBEPIKICHUH, 3aaBaTh
MapaMeTpsl U KPUTEPUHU PEIICHHS;

- aHAIM3WPOBaTh  MONYYCHHBIE B  XOJE
pelieHUsT 3aaudl  Pe3yJbTaThl, KPUTHUECKH
OLICHUBATh HX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH HU3MCHEHHUE B
HOBBIX YCIIOBHUSX;

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

- YMEThb MHTETPHPOBATH 3HAHUS M3 Pa3HBIX
MPEAMETHBIX 00JIacTeH;

- BBIBUTATh ~ HOBBIC  WJEH,  MpeyIararh
OPUTHHAJIBHBIC TIOIX OBl ¥ PEIICHHUS,

- COCOOHOCTH ux HCIIOJIb30BaHU B
MO3HABATEIILHOW M COLIMAIILHOM TPaKTHKE

ANIEKTPOIUTHYECKAS
JTUCCOITHAITHS, OKHCIIUTEIb,
BOCCTAHOBHTEb, CKOpPOCTb
XUMHYECKOU peaKIuu,
XUMHYECKOE paBHOBECHE),
TEOPUM W  3aKOHBI  (Teopus
XUMHYECKOTO CTpOCHUS
opranndecknx BemiectB  A.M.
bytneposa, TeopUst
AMEKTPOJIUTHICCKOM
JIUCCOLIMAIINN,  TEPUOIUICCKUN
3akoH J[.M. MenpaeneeBa, 3aKoH
COXPAaHEHUs Macchbl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKHN  SI3BIK  XHFIMUH,
(akToJIOrMUeCKue  CBENCHUS O
CBOWCTBAxX, COCTABE, ITOJIyYCHUH U
6e30macHOM WCTOJIb30BAaHUH

BOKHEHIINX HEOPTaHUYECKUX H
OpPraHUYeCKHUX BEIIECTB B OBITY
U TMPAKTHYECKOH NEeATETHHOCTH
YeJI0BEKa;

- YMETh BBISIBJIATH XapaKTEPHBIC
NPU3HAKU U B3aMMOCBSI3b
U3YYEHHBIX MOHATUH, IPUMEHSATh
COOTBETCTBYIOLIME MOHATHS IPU
ONKCAaHUM CTPOCHUS U CBOICTB
HEOPraHW4eCKUX U OPraHuYecKUX
BEILIECTB M UX IPEBPAILCHUIL;
BBISBIIATD B3aUMOCBSI3b
XUMHYECKUX 3HaHUM c
HOHATUSIMU M TIPEACTABICHUAMU
JpYruX  €CTeCTBEHHOHAYYHBIX
IPEIMETOB;

- YMETh
HaMMEHOBAHUS
COCIMHEHUN  MEXAYHAPOJHOIO
COr03a TEOPETUYECKOU 51
MIPUKIIATHOM XUMHUHA "
TPUBHAIHHBIC Ha3BaHMs
BOXHEUIIIMX BEIIECTB (ITHIIEH,
alleTWIeH, TJHUIEpUH, (eHol,
dopmanbaerus, YKCYCHas
KUCIIOTA, TJMIUH, YrapHBIA ras,
YTIIEKUCITBII ras, aMMHAK,
ramieHas M3BeCTb, HerarieHas
U3BECTh, IMHUThEBAas coJa U
JPYTUX), COCTaBJATH (HOPMYIIBI
HEOPraHW4eCKUX U OPraHUYeCKUX
BEILIECTB, YPAaBHEHUSI XUMUYECKUX
peakimii, OOBACHATH MX CMBICT,
MOATBEPKIATh XapaKTepHbIe
XMMUYECKHUE CBOICTBA BEIECTB
COOTBETCTBYIOUIMMHU

HCIIOJIb30BaTh
XUMHNYCCKHUX




OKCIICpUMCHTAMHU H  3aIllMCIAMU

ypaBHEHUH XUMHYECKHUX
peaKIuii;

- yMeTh yCTaHaBIIMBaTh
MIPUHAIJICKHOCTh M3YYEHHBIX
HEOPTraHUYECKUX u
OpraHUYeCKUX BEIICCTB K
OMpENEeICHHbIM  KJIaccam u
rpynmnam COCJIMHEHUIA,
XapaKkTepu30BaTh HMX COCTaB M
Ba)KHEHIIINE CBOICTBA;
ONpeeNsiTh BHJIBI
XUMHUYECKHX CBsI3eH
(xoBaJIeHTHAS, MOHHAs,

MeTaJIn4yecKasi,  BOJOpOJIHAs),
TUIBI KPUCTAIMYECKUX PEIIETOK
BEIIECTB; KJ1acCU(PULIUPOBATH
XUMHNYCCKUE

peaxkuuu;

- c(popMHpOBaTH MPEICTABICHUS:
0 XMMMYECKOM COCTaBJISAIOLIEH
€CTECTBEHHOHAy4YHOM KapTHHBI
MHpa, pojii XMMHHU B IMO3HAHHUU

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

(GYHKIIMOHATIBHOW TI'PaMOTHOCTH,
HEOOXOAUMOM Al pelleHMs
HPaKTUYECKUX 3ama4 u
HKOJIOTUYECKH  OOOCHOBAaHHOTO
OTHOILIEHHS K CBOEMY 3/10pPOBBIO
U IPUPOJHOMU CpeEE;

- YMETb IPOBOAMTH PACUETHI IO
XUMHUYECKUM  (opMmylTaM |

YPaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HMCIOJb30BAaHUEM
(bUBUIECKUX BEJINYMH,
XapaKTepU3YIOIMX  BEIEeCTBa C
KOJINYECTBEHHON CTOPOHBI:
MaccChl, o0neMa
(HOpMasnbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIIECTBA;
HCII0JIb30BaTh CUCTEMHbIE
XUMHYECKHE 3HAHUA JUIs
MIPUHATHS peLieHni B
KOHKPETHBIX YKU3HEHHBIX
CUTYyaLMSIX, CBSI3aHHBIX c

BCHICCTBAMHU 1 UX TPUMCHCHUCM.

OK 02.
Hcnonab3oBaTh
COBPEMEHHbBIE
cpencTBa IIOMCKA,
aHaau3a H

B 061acTH HEeHHOCTH HAYYHOI'O NO3HAHUS

- c(hopMHPOBaHHOCTH MHPOBO33pEHM,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HayKH U OOLIECTBEHHOM MPAKTHKH,
OCHOBAHHOT'O Ha Jasore KyJabTyp,
CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MecTa B

- YMCThH IJIaHUPOBATh n
BBIIIOJIHATH XUMHYCCKHUI
SKCIICPUMCHT (HpeBpaIJ_[CHI/I}I
OpPraHn4CCKux BCIICCTB npu
HarpeBaHuu, IIOJYUYCHUC DTHIICHA
)4 H3YyUCHUC €ro CBOI>'ICTB,




MHTEpPIIpETALNH

MOJIUKYJIBTYPHOM MHPE;

Ka4C€CTBCHHBIC pCakun Ha

uHpopMauu ul- COBEpILEHCTBOBAHHE A3BIKOBOM U | anbJIeTHIbl, KpaxMmall, YKCYCHYIO
MH(pOPMaLIMOHHBIE YUTATENIbCKOM ~ KYJIBTYphl ~ KaK  CPEACTBA | KUCIOTY; JEHATypauus OelKOB
TEXHOJIOTUU JUId | B3aUMOJEHCTBUSI MEXAY JIFOJbMH U NO3HAHUA | DU HArpeBaHUM,  L[BETHbIC
BBIIIOJIHEHUA  3a1a4 | MHPa; peakiuu  OENKOB;  [POBOJMTH
npoecCHoHaNbHOM | - OCO3HAHHME IIEHHOCTH HAYYHOH JESTENbHOCTH, | PEaKMM ~ MOHHOrO  OOMeHa,
JEATENLHOCTH. TOTOBHOCTb ~ OCYILECTBJIATh IPOEKTHYIO U | ONPEAENsATb  Cpedy  BOJHBIX
HCCIIE/IOBATEIbCKYIO JEATEIBHOCTh | PACTBOPOB, KaueCTBCHHbIE
WHJUBUIyaJIbHO U B IPYIIIIE; peakiuu Ha cyibdar-, kapOoHat-
OBiajieHHe YHUBepPCAIbHBIMHU Y4eOHBIMHU U XJIOPU/A-aHUOHBI, Ha KaTHOH
MO3HABATEJIbHBIMH JICHCTBUSIMHU: aMMOHMS; peuiath
B) pabora ¢ undopmanueii: AKCIIEPUMEHTAIIBHBIE 331a4d  TI0
- BJaJIeTh HABBIKAMHU TOJIy4eHHS] MHPOPMALMK | TeMaM "Merauib" u
u3 HUCTOYHUKOB pasHbIX  TUNOB, | "Hemeramuibl") B COOTBETCTBUM C
CaMOCTOSITETIHHO OCYILECTBIIATh ITOUCK, aHAIN3, | TPABUIIAMU TEXHHUKU
CHCTEMaTH3ALIHIO u MHTEPIPETAHio | 6€30MaCHOCTH TPHU OOpAICHUH C
uHpopMaImn Pa3IMYHBIX BUJIOB W | BEIIECTBAMU M JIaOOpaTOPHBIM
bopm npencTaBieHUS; 000pyJIOBaHUEM;  IPEICTaBIATH
- CO37[aBaTh TEKCThI B Pa3MUHBIX (hopMarax C | pe3ysbTaThl XUMHYECKOTO
y4eToM Ha3Ha4YeHHsT MH(OpPMAIMU M LENEeBOW | AKCIIEpUMEHTa B (GopMe 3arucu
ayIUTOpHH, BBIOMpas ONTHMAJIBHYIO (OPMY | YpaBHEHHH  COOTBETCTBYIOIIUX
MIPE/ICTABIICHUS U BU3YyaIU3aluH; peakumii  u  (GOPMYIHPOBATH
- OLICHHMBATh JIOCTOBEPHOCTb, ISTUTUMHOCTD | BRIBOABI ~ HAa  OCHOBE  JTHX
uH(pOpMaLMK, €€ COOTBETCTBHE IPABOBBIM M | PE3yJbTaTOB;
MOpaJIbHO-ITHYECKUM HOpMaM; - yMeThb AHAJIM3UPOBATh
- HCIIOJB30BaTh CPEACTBA HHPOPMAIIMOHHBIX U | XUMUYECKYIO uHpopmaro,
KOMMYHHUKAIIMOHHBIX TEXHOJOTMH B PEIEHUHU | HOIYy4aeMyto u3 Pa3HBIX
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U | HCTOYHUKOB (CPEJICTB MAacCOBOM
OpPraHU3alMOHHBIX 3a7a4 ¢ coOmroaeHueM | uHdopmanuu, cetb MHTepHeT n
TpeboBaHUI SPrOHOMUKH, TEXHUKHU | APYTHUE);
0e30MacHOCTH, TMTHEHBI, | - BJIa/IeTh OCHOBHBIMU METOJaMH
pecypcocOepexeHus, IPaBOBBIX U | HAy4HOTO IIO3HAHUS BEILECTB MU
THUYECKUX HOpPM, HOPM HH(OPMAIIMOHHON | XUMUYECKUX SIBJICHUI
0C30IMacCHOCTH; (HabmoieHME, U3MEpEeHue,
- BJIQJIETh HAaBBIKAMHU PACMO3HABAaHUSI M 3AIIUTHI | SKCIIEPUMEHT, MOJICTMPOBAHUE);
nH(popMaIyy, HHPOPMAIMOHHON OE30MacHOCTH | - YMETh MPOBOJUTH PacyeThl IO
JMYHOCTH XAMUYECKHM  Qopmymnam U
YpaBHEHHSIM XUMHAYECKUX
peakuuMii ¢  HUCIOJb30BAaHUEM
buznyecKux BEJINYUH,
XapaKTEpU3YIOIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchl, o0bemMa (HOpMajbHbIE
YCJIOBHSI) Ta30B, KOJUYECTBA
BELIECTBA; UCTIOJIb30BAaTh
CHCTEMHBIE XUMHUYECKUE 3HAHHS
JUIS  TIDUHSATHSI ~ peIIeHWd B
KOHKPETHBIX KHM3HEHHBIX
CHUTYaIUsX, CBSI3aHHBIX c
BEILIECTBAMH U UX PUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | -  YMETh  IUIAHUPOBaTb WU
OddexTuBHO CaMOCTOSITETIBHOCTH U CaMOOIIPEEIIEHHUIO; BBINOJTHSTH XUMUYECKHUH
B3aMMOJICHCTBOBATh | - OBJIAJICHHE HaBbIKaMH y4eOHO- | DKCIIEPUMEHT (mpeBpareHus

HCCIIEIOBATENBCKOM, IPOEKTHOW M COLMAJIBHOMU




u paboTaTh B | JESATENBHOCTH; OPraHMYECKMX  BELIECTB  IpHU
KOJUIEKTHBE u | OBaanenune YHUBEPCAJbLHBIMH | HArPEBAHUU, TIOJYYCHHUE STUIICHA
KOMaH/IE. KOMMYHHMKATUBHbIMM J1eiiCTBUSIMM: U U3y4E€HHE €ro  CBOMCTB,
0) coBMecTHasi 1eITeJIbHOCTD: Ka4deCTBEHHBIE peaKiuu Ha
- IIOHMMaTh M HCIIOJIB30BAaTh NPCHMYIICCTBA | abaETUIBRI, Kpaxmall, YKCYCHYIO
KOM&HHHOﬁ u HHHHBHHY&HBHOﬁ pa6OTBI; KUCJIOTY;, JeHaTypauus OEIKOB
- TPUHUMATh LEIN COBMECTHOM ACITCIBHOCTH, | Ipy HATPEeBaHHHM,  IL(BETHBIC
OpraHM30BbIBAT U KOOPAMHHUPOBATH ICHCTBHS | peakiuyi  OEIKOB;  IPOBOJUTH
0 e JIOCTWKEHUIO! COCTABIATh IUIAH | peakuun  HOHHOTO — OOMeHa,
JCHCTBUH, pacupeielidTh PoIM C Y4€TOM | onpeneniath — Cpey — BOHBIX
MHEHHH y?aCT6HI/IKO.B 00CYy)KIaTh pPe3yJbTaThbl PacTBOPOE, KA9ECTBEHHEIC
COBMECTHOH PabOTbI, peakuuu Ha Cyab(ar-, KapOoHaT-
- KOOPIIMHMPOBATh U BBINOJNHATL  PaboTy B | XJOPH/I-AHUOHBI, HA KATHOH
yCJ106BI/151x peaibHOTO, BI/I}:\)JTyaJILH-OI‘O Y | aMMOHKSE pelmaTh
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBHUS; KCTIEPHMEHTATBHBIE 3a/AUH TIO0
- TBIISITH
OCYIIECTBIIATE TIO3UTUBHOE CTPATETMYEcKOe | o "Metanms" -
TIOBEICHUE B Q3JIMYHBIX CUTYaIHSIX
a P Yalwix, "Hemeramibl'") B COOTBETCTBUHU C
MIPOSIBIISATH TBOPYECTBO M BOOOpaKeHHE, OBITH
MIpaBUIIAMH TEXHUKH
WHUIMATUBHBIM
0€301acHOCTH TIpH OOpAIICHUH C
OBaagenne YHUBEPCAJIbLHBIMH
. BEILIECTBAMH U J1aOOPaTOPHBIM
peryJIITUBHBIMM J1€iiCTBUSIMH
N 000py/IOBaHUEM;  TIPEICTABIISITH
r) NpUHATHE ceOsl M IPYTrUX JI0dei:
pe3yabTaThI XUMHYECKOTO
- IPUHUMATh MOTHUBBI W apPryMEHTBI JPYTUX
. JKCIIEpUMEHTa B (opMe 3amucu
oaen npu aHam3e pE3yNbTaToB .
[IATEIBHOCTH: YPaBHEHMH  COOTBETCTBYIOLIMX
- IPU3HABATH CBOE NPaBO M mpapo apyrux | PEAKHAM N (bopmymposats
Mozl HA OMIHOKH: BBIBOJIBI HAa  OCHOBE  3THX
- pa3BHBaTh CIOCOOHOCTH TOHMMAaTh Mup ¢ | PC3Y/IPTATOB
MIO3ULIMH APYTOTO YEJIOBEKA;
OK 07. B o00s1acTH 3K0J10THY€CKOTr0 BOCTIMTAHUS - chopMHpOBaTH MPEICTABICHUS:
ConeiicTBOBaTH - chopMHUPOBAHHOCTH 9KOJIOTUYECKOM | O XUMHMYECKOM COCTaBIAIOLLEH
COXPaHEHUIO KYJIbTYpbl, TOHUMAHUE BIMSIHUS COLMAIBHO- | €CTECTBEHHOHAYYHOW KAapTHUHBI
OKpY)KaroIIel Cpesl, | JKOHOMUYECKUX IIPOLECCOB HA  COCTOSHUE | MHPA, POJIM XMMHHU B IO3HAHUH
peCypcocOepeKeHu 0, | MPUPOIHOM M COUMAIBHON CPENbI, OCO3HAHUE | SBJICHUH NIpUPOABL, B
NPUMEHSTh  3HAHMA | TVIOOATBLHOIO  XapakTepa  SKOJOTMYECKHMX | (POPMUPOBAHMU MBINUICHUS U
00 N3MEHEHUU HpO6J’I€M; KYJIBbTYPBI JIMYHOCTH, €c
KJIMMAaTa, TPUHIUIL! | - [UIAHAPOBAHHME U OCYIICCTBICHHE JCUCTBYI B | GYHKIIMOHAIBHON TPaMOTHOCTH,
6epeKINBOrO OKpY)Karolel cpejic Ha OCHOBE 3HAHUWS IEJIeH | HEOOXOIUMOM ISl pelleHHs
TIPOU3BOJICTBA, YCTOMYMBOTO pa3BUTHS YeJIOBEUECTBA; | MPAKTUYECKUX 3a/1a4n
> PeKTHBHO AKTHBHOE HEMPHSITHE JEHCTBUM, MPUHOCAIINX | SKOJOTMYECKH  00OCHOBAHHOIO
NeiicTBOBATE B | BPEI OKPYXArOILEH CpeNe; OTHOIIEHUS K CBOEMY 3/I0POBBIO
Ype3BbIYANHHBIX - yMcHHE MIPOTHO3UPOBATH | U IPUPOIAHON Cpeae;
CHTYAIHSIX. HeOIaronpusiTHhIE IKOJIOTMIECKUE | - yMETh COOoAaTh MpaBuia
TTOCTIC/ICTBHSI MPEMPUHAMACMBIX | SKOJIOTUYECKU I1eJIECO00Pa3HOro
JEWCTBUM, IPEIOTBPAILATD HX; MOBE/ICHUS B OBITY W TPYIOBOM
- pacumpeHue OIlbITa JICITEIILHOCTU | ACATEIbHOCTH B LEJISIX
9KOJIOTMYECKON HAMPABIEHHOCTH; COXpPaHEHMsI CBOETrO 3/I0pOBbsSI U
- OBJIQJICHHE HaBBbIKAMU y4eOHO- | OKpY’KaroIIeil PUPOTHON CPEIIbl;

HUCCIIEA0BATENLCKOM, TIPOEKTHOM U COIUATIBHOMN
JIeSITeITbHOCTH,

YYUTHIBATH OITaCHOCTb
BO3JCHCTBUSA Ha KUBBIC
OpraHrU3MbI OIPCACIICHHBIX
BCIIICCTB, IIOHUMas CMBICJI
IIOKa3aTecJiAd npeﬂeanoﬁ

HOHYCTHMOﬁ KOHIOCHTpPAIUH




NnK 1.2
BeimonaHsTh
OCHOBHBIC
pabot
00CITy’)KUBaHUIO
TpanchopMaTopoB u
npeoOpa3zoBareeit
BJIEKTPUYECKON
SHEPIHH.

BUJIBI
o

- yYMGHHE ONpPEACIATh
OCOOCHHOCTH  YCTPOWCTB  H

ANEKTPUYECKUX YCTAHOBOK M CETEH;
- IIOHUMAHUC CUCTCMBI TEXHUYCCKOI'O
OOCIIy)XKMBaHHsT W pPEMOHTa YCTPOMCTB U
IpUOOPOB AIEKTPUIECKUX YCTAHOBOK M CETEH

KOHCTPYKTHUBHBIC
npubopoB

- chopMHpOBATh TPECTABIICHUS:
0 CBOICTBax MeETaIOB, CILIaBaXx,
BHJIaX KOPpO3HH, obmactu
MIPUMEHEHUSI HEMETAJUTMYECKUX U
KOMITO3UIIMOHHBIX ~ MaTepUasoB,
CBOMCTBAX HEOPraHWYECKUX U
OpPraHHYECKUX COCTMHCHHH,
0e301acHOM HCIOJIb30BaHUHI
BOXHEUIIIMX HEOPTaHUYECKHX M
OpPTaHWYECKUX BEIIECTB B OBITY
U TPAKTUYECKON JIeATETbHOCTH
YyeJIoBeKa.




2 CTPYKTYPA U COAEP KAHUE OBIIEOBPA3OBATEJIBHOI'O IPEIMETA

2.1 O6beM npeaMeTa U BUABI YUeOHOMH padoThI

Buj yueOHoi1 padoThI

O0BEM B yacax

3adera)

O0béM 00pa3oBaTeIbHOIO NpeaAMeTa 72
B TOM YHCIIE:
OcHoBHOE coep:kaHue 72
B TOM YHCIIE:
TEOpPETUYECKOe 00yUeHnE 25
MPAKTUYECKUAE 3aHATUS 22
nabopaTopHbIC 3aHATHUS 10
camocTosITeNbHas paboTa 11
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COAEPKAHME
B T.4..
TeopeTudeckoe o0yueHue 25
MPAKTUYCCKHUE 3aHATHSI 4
KOHTPOJIbHbIE Pa00ThI 1
B coomeemcmeuu ¢ yyeOHviM nianom no umoeam | cemecmpa ammecmayus
npoeoOUMCsL 8 (hopme KOHMPOLHOU Padomul.
[IpomeskyTouHasi arTecTanus (B popme KomriekcHoro auddepeHnnpoBaHHOTO ,




2.2 TemaTn4ecKui IJIaH U coacpkaHue nmpeamMera

1

2

4

HaumenoBanue pa3aejioB U TEM

Conep:xanue yueOHOro MaTepuaia, NpaKTU4YecKHe 1 Ja0opaTopHble 3aHATHS,
CaMoOCTOsITe/IbHAsI padoTa 00y4ar0IMXCs

O0nLeMm
4acoB

®opmupyeMble
KOMIIETeHIIM U

Paznen 1. Teoperuyeckne 0CHOBbI XUMHH

16/2

Tema 1.1 Ctpoenne aToMOB.
OCHOBHBIE XUMHYECKHE IOHSATUS W
3aKOHBI, CTpOCHUE aTOMOB
XUMHYECKHUX IJIEMEHTOB

1.1.1 OcHoBHBIE MOHATHS U 3aKOHBI HEOpPraHu4ecko u oduiei xumuu. [leproanueckast
cucreMa xumudeckux aieMentoB [[.1. MenneneeBa. CTpoeHnue atoma

OK 01

Conep:kanue y4eOHOT0 MaTepuaJia

XUMHUYECKUH 3JeMeHT. AToM. Sapo aroma, HW30TONBL. DJEKTPOHHas 000JI0UYKA.
DHepreTuueckue YypOBHH, MOAYPOBHH. ATOMHBIE OpOUTamH, S-, P-, - DICMEHTHI.
Oco0eHHOCTH pacTpe/elieHUsT IJIEKTPOHOB IO OpPOWTANSIM B aTOMax JJIEMEHTOB IIEPBBIX
4eThIpEX NepUOI0B. DJIEKTPOHHAS KOH(Urypanus aToMoB. OCHOBHbIE XUMUYECKHE 3aKOHBI.
OtHocuTeIbHBIE aTOMHass M MOJIEKyJsipHas Maccbl. MousipHas Mmacca. KosnuecTtBo
BellecTBa. MaccoBass [J0Js BelllecTBa. 3akoH ABorajpo. MoisipHblii 00beM TIa3oB.
OTHOCHUTENbHAS INIOTHOCTH ra3oB. PacueTbl 1o YPaBHCHHUAM XHUMHWYCCKUX peaKHI/Iﬁ C
UCIOJIb30BAaHUEM MAacCOBOM JI0JM BellecTBa, oObeMa (HOpPMajbHbIC YCIOBHS) TIa30B,
KOJIMYECTBA BEIIECTBA

CaMmocrosiTeibHasi padota o0yuarommxes Nel

Koncnekr, mnoarotoBka cooOmeHuid Ha Tembl 1o BbeIOOpYy: HanoTexHomorus Kak
[IPUOPUTETHOE HAINPABIICHUE PA3BUTHUs HAayKU M MpousBoiacTBa B Pocculiickon Pexnepanny;
PamnoaktuBHOCTE. MCnoOnb30BaHME pPAAMOAKTHBHBIX H30TONOB B TEXHUYECKUX LEIAX.
PeHTreHOBCKOE WM3IIy4deHHME M €ro HCIOIb30BAHME B TEXHUKE M MeauluHe. Pemienue
TEOPETHYECKUX M DKCIIEPUMEHTAIBHBIX 3a/Jad II0 BOIPOCAM: OCHOBHBIC IOHATHS XUMUH,
OCHOBHBIE 3aKOHbl XUMHUH. PacueTHble 3agauM Ha HAXOXIEHUE OTHOCUTEIIBHOU
MOJIEKYJIIPHOM MacChl, ONPENCICHUE MACCOBOM JOJIU XMMHUYECKUX DJIEMEHTOB B CIOKHOM
BEIIECTBE.

Tema 1.2.

[Tepuoanueckuit
[Tepnonnueckas cucrema
XAMUYeckux anementoB J[. .
Menpeneena, 170:9 CBSI3b c
COBPEMEHHOM Teopuell CTpoeHus

3aKOH u

1.2.1 I/IBYTICHI/IG MNEPpUOANYCCKUX 3aKOHOMCpHOCTCﬁ " UX B3aUMOCBA3U CO CTPOCHUCM aTOMa

OK 01 OK 02
IIK 1.2

Copepxxanue yyeOHOIro MaTepuasa
[Tpaktnueckass pabora Nel. «M3ydeHne nepuOAUYECKUX
B3aMMOCBSI3M CO CTPOCHHEM aTOMOBY.

HepnozmquKaﬂ cucremMa XUMHUYCCKUX

3aKOHOMEPHOCTEH U UX

anementoB (.M. Mengaeneera. CBs3b




2

aTOMOB

MEpUOANYECKOro 3akoHa U Ilepuoanyeckoid CUCTEMBI XHUMHYECKHX JJEMEHTOB C
COBPEMEHHOM TEOpHEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHUSI CBOMCTB
XUMHUYECKHX JJIEMEHTOB, 00pa3yeMbIX MMM MPOCTHIX U CIOXKHBIX BEIISCTB MO TPyIIaM H
nepuogaM Ilepuoguueckoil cucTeMbl. 3HAYE€HUE MEPUOJUYECKOTO 3aKOHA M CHUCTEMBI
xuMHu4eckux 31ueMeHToB .M. Menaeneesa B pa3BUTUH HAYKHU.

VYcraHoBieHHE CBA3U MEXIAY CTPOCHUEM aTOMOB XMMHUYECKUX AJIEMEHTOB U MEPUOAUYECKUM
W3MEHCHHEM CBOMCTB XHMMHYCCKHMX DJIEMCHTOB M HMX COCAUHECHHNM B COOTBETCTBHUHM C
nonoxkeHueM  Ilepuoguueckoit  cucrtembl.  PelieHne  MpakTUKO-OPUEHTHUPOBAHHBIX
TEOPETUYCCKHUX 3aJ]aHUH Ha XapaKTePU3AIHMI0O XUMHUYECKHX IJIEMEHTOB «MeTamnieckue /
HEMETAJUIMYECKUE CBOMCTBA XMMHYECKHX DJIEMEHTOB B COOTBETCTBHUU C HX DBJECKTPOHHBIM
CTPOCHUEM H TMOJIOKEHUEM B NEPUOAUYECKOW CHCTEME XUMHYECKHUX 3ieMeHToB J[.H.
MenneineeBa»

Tema 1.3.
CrtpoeHue BeliecTBa U MPHUPOJA
XUMHYECKON CBsi3u. MHOroobpasue
BCIIIECTB

1.3.1 Ctpoenue BemecTBa. Buapl XUMUYECKOH CBS3H

OK 01

Coaep:xxanue yueOHOro MaTepuaJia

[Tpaktudeckas padora Ne2. «CTpoeHHE BEIIECTBA U PUPOAA XUMUIECKOM CBS3HY.

Buapl xumudeckoil cBa3M (KOBaJICHTHAsl HETIOJIAPHAS U TOJISIpHAsl, MOHHAs!, MEeTaJUIMYecKast).
JlemoHcTpauust Mozenell KpUCTAJUIMYECKUX PELIETOK: MOHHOM (XJIOpHUA HaTpus), aTOMHOM
(rpacduT 1 anMasz), MOJIEKYJIApHOH (YTIEKUCIBIN Ta3, HOJ), METAJUINYECKOH (HaTpuil, MarHui,
Menb). Perenne npakTuueckux 3aJaHuil Ha COCTaBJIEHUE 3JIEKTPOHHO-Tpapuieckux Gopmyn
snemMeHToB 1—4 nepruoaos

Tema 1.4.
Knaccudukanus, u HOMEHKIATypa
HEOPraHUYECKUX BEILECTB

1.4.1 Knaccudukanusi HEOpraHmdeckux BerniecTB. HoMeHkmaTypa HEeOpraHu4eCKUX BEIIECTB

OK 01 OK 02

Conep:xxanue yueOHOro MaTepuaJia

[Tpaktnyeckas padora Ne3. «HomeHKkI1aTypa HEOPraHUYECKUX BEILIECTBY.

Knaccudukanus HeopraHmdyeckux BemiecTB. HoMeHKiaTypa HEOpraHMYECKHX BEIIECTB
(oKCHABI, THUIPOKCHU/IBI, KUCIOTHI, CONM). BemiecTBa MOJIEKYISPHOIO U HEMOJEKYJSPHOTO
CTpoeHHs. ArperatHble COCTOSHUSI BellecTBa. Kpucrtamnmueckue M amop(HbIE BeLIeCTBa.
3aKOH TOCTOSIHCTBA COCTaBa BELIECTBA. TUMBI KPHUCTAUIMYECKUX PELIETOK (aToMHas,
MOJIEKYJIsSIpHasi, HOHHAas, MeTalyIidyecKas). 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THIA
KPUCTAJUIMYECKOU pELIETKU

Pemenne mnpakTU4YecKMX 3aJaHUl MO KiIacCU(PHUKALUU, HOMEHKJIAType U XUMHYECKUM
(dopMynaM HEOPraHMYECKHUX BEIIECTB PA3JIMYHBIX KJIAcCOB (YrapHbIi ras, YIJIEKUCIBINA ras,
aMMUaK, TalleHas HM3BeCTb, HeramieHas HM3BeCTb, MHUThEBas cofa M JIPYrMX): Ha3BaHUS




2

BeniecTB o MexayHapoaHoi (MIOITAK) unu TpuBHanbHOW HOMEHKIATYpE M COCTaBJICHUE
(GopMynbl XMMHUYECKMX BEIIECTB, OINpeJeleHne MPUHAMISKHOCTH K Kiaccy. Ilouck
uHPOpPMALIUK 110 HAa3BaHMUAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM ¢opMmyiaaM. AHaIM3
XMMHUYECKOH HH(pOpMAaLUHU, IMOIy4aeMOW W3 pa3HbIX HMCTOYHUKOB (CPEICTB MacCOBOH
uHpopmanuu, cetb IHTEpHET U Apyrue)

Tema 1.5.
Tumpl XUMUUECKUX PEAKIIH

1.5.1 Tunbel xumudeckux peakuuii. OBP

OK 01

Conep:xanue yueOHOro MaTepuaJia

Xumuyeckas peaknus. Kraccupukanus XUMHUECKMX pEaKIHMid B HEOPraHUYECKOH W
OpraHWYECKONW XMMHUHU. 3aKOHBI COXPAHEHHUS MACChl BEIECTBA, COXPAHECHUS U MPEBpAIICHUS
SHEPruu TMpH XUMHYECKUX peakiusx. OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE —PEAKIUU
(YypaBHEHUSI  OKHCJICHUS-BOCCTAHOBJICHHS,  CTENEHb  OKHUCJICHHS,  OKUCIUTENh U
BOCCTaHOBUTEIb, OKHUCJIUTEIHHO-BOCCTAHOBUTEIIbHBIE peaxkumn B pupoe,
MIPOU3BOJICTBEHHBIX MPOIECCaX U KUZHEACITCIHbHOCTH OPTraHU3MOB)

Tema 1.6.

CKOpOCTh XUMHYECKHX PEaKIUM.

XHUMHUYECKOE PaBHOBECCHC

1.6.1 CxkopocTh XUMUYECKOM PEaKIuH, €€ 3aBUCUMOCTb OT Pa3lUYHbIX (PAKTOPOB

OK 01 OK 02
IIK 1.2

Coaep:xxanue yueOHOro MaTepHaJia

[Tpaktueckass pabora Ned. «CkopocTh XHMHUYECKOW peaklMH, €€ 3aBUCHUMOCTh OT
Pa3INYHbBIX (AKTOPOBY.

CkopocTh peakiuu, €€ 3aBHUCHUMOCTb OT Pa3JIMYHbIX (PAKTOPOB: MPUPOIbI PEArHPYOIINX
BEUIECTB, KOHIICHTPALMM PEarupyroUIuX BEIIECTB, TEMIIEPATYPhl U IUIOMAAN PEAKIIMOHHOU
noBepxHocTU. TemnoBble A(PGEKTbl XUMUYECKUX peakUui: 3K30- U DHIOTEPMHUYECKHE
peakuuu. OOpaTHMble peakuuu. XHUMHYeckoe paBHOBecwe. MDakTophl, BIUSIOIIME Ha
COCTOSTHUE XMMHUYECKOIO paBHOBECHsI (KOHIIEHTpAlMsl PeareHTOB WM MPOIYKTOB PEaKIMH,
nasieHue, temneparypa). [lpunmun Jle [latense

Pemenne mnpakTUKO-OpUEHTHPOBAHHBIX 33JaHUM Ha aHanu3 (PaKTOpOB, BIMSIOUIMX Ha
WU3MEHEHNE CKOPOCTH XUMHUYECKOW peakUuu. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKINH
OT IPUCYTCTBUS KaTaIU3aTopa Ha MPHUMEPE pa3yIoKEHUs MEPOKCUAAa BOJAOPOJA C MOMOIIbIO
JUOKCHJAa MapraHila M KaTajasbl. PelleHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHuil Ha
npuMmeHenne npuHuuna Jle-Illarense a1 HaxoXKAEHNS HANPABIEHUS CMEILEHUS PaBHOBECHS
XUMHYECKON peakuud U aHaiu3 (aKTOpOB, BIUSIOIIMX HAa CMEIIEHHE XUMHUYECKOTO
paBHOBECHSI

Tema 1.7.
PactBopsl,

TeopuUs

1.7.1 PacTBOpeHue Kak (pU3NKO-XUMHUYECKHUH MpoIiecc.

OK 01 OK 02
OK 04 OK 07




1

BHGKTpOHHTquCKOﬁ Jucconranuu u

WOHHBIA 0OMEH

I[IK 1.2

Conep:kanue y4eOHOT0 MaTepuaJia

PactBopbl. Busbl pacTBOpoB 10 COAEPXKAHUIO PACTBOPEHHOTO BellecTBa. PacTBOPUMOCTD.
[TonsiTe o mucnepcHbIX cucreMax. VICTUHHBIE U KOJJIOWJIHBIE pacTBOpHI. MaccoBas 10
BemectBa B pactBope. llonarue o BomopogHom mokaszatene (pH) pactBopa.
OnekTponauTuueckas auccouuanus. CuiabHble U Cia0ble AIEKTPOJIUTHI, HEIIEKTPOJIUTHI.
Peakiii nonHOr0 0OMEHa

CamocrosiTesibHast padora o0y4yarommuxcs Ne2

AHanmm3 u npeoOpazoBanue yueOHoOU mHpopmarmu. [ToaroToBka cooOmEeHU Ha TeMy IO
BbIOOpY: [IpakTHyeckoe mMpUMEHEHUE 3JIEKTPOoNiM3a: paduHHUpOBaHME, TaIbBAHOILIACTHKA,
TaJIbBAHOCTCT U.

1.7.2 IlpuroroBiaeHne pacTBOPOB

OK 01 OK 02
OK 04 OK 07
IIK 1.2

Coaep:xxanue yueOHOro MaTepHaJia

Jlaboparopuas padota Nel «IIpuroroBienue pacTBOPOB».

[TpuroroBneHre pacTBOPOB 3aJaHHOM MacCOBOM JI0JIeH PpPacTBOPEHHOTO BEIECTBA,
NPOBEICHUE pEaKIWii HOHHOTO OOMEHa, ONpeIeJICHHE Cpeabl PACTBOPOB BEIIECTB C
MOMOIIIBI0 YHUBEPCAIBHOTO HHAMKaTOpa (Kucias, HeHTpaibHas, LieaoyHas). 3alaHus Ha
COCTABJICHUE MOHHBIX peakuui. Pelenne npakTHKo-OpueHTUPOBAHHBIX PACUETHBIX 3aJaHHUU
Ha pacTBOPbI, UCMOJIb3yeMble B OBITOBOM U MPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKa

Pasnen 2. Heoprannueckas xummusi

8/3

Tema 2.1.

Dduznko-xuMuYeCcKue
HEOPraHWYECKUX BEIIECTB

CBOWCTBA

2.1.1 Meramel. Hemertamnsl. Ilomoxenne B IICXD JI.M. MenzaeneeBa, 0COOCHHOCTH
crpoenust. Kopposus meramnoB. Meroasl 3aliuThl KOHCTPYKIUM ITOJBHYKHOTO COCTaBa
YKEJIE3HOJOPOKHOI0 TPAHCTIOPTA

OK 01 OK 02
OK 04
IIK 1.2

Conep:xanue yueOHOro MaTepuaJia

[TpakTueckast padota Ne5. «Mertamibl. Hemeramiby

Mertannsl. Hemetamisl. [Tonoxxenue B [IICXD JI.11. MenaeneeBa, 0COOEHHOCTH CTPOCHHUSI.
OCOOCHHOCTH CTPOCHHS DJIEKTPOHHBIX O000JOYEK aTOMOB METauIOB, HEMETaJUIOB.
XUMHUYECKHUE CBOMCTBA BAXXKHEHIIMX METAJUIOB (HATpUM, KaJlWi, KaJlblUil, MarHui,
QTIOMUHHMMA, [MHK, XPOM, JK€JI€30, MEIb) M HX COCAMHCHHH. XWUMHYECKHE CBOWCTBA W
MPUMEHEHHE Ba)KHEWIINX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ora, ¢ocdopa, yriepona u
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KpPEMHHs]) U HMX COCIMHEHHH (OKCHUIIOB, KHUCJIOPOJACOACPKAUIUX KHUCIOT, BOJOPOIHBIX

coenuHeHUH). OOmKMe crocoObl MOJYYSHHUS METAIOB, HeMeTauIoB [IpuMeHeHne MeTamioB

B ObITY U TexHHKE. [[pMeHeHne BaKHEHIITUX HEMETAJIIOB U UX COCMHEHUN

2.1.2 XuMudecKkue CBOMCTBa OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTMHCHHI OK 01 OK 02
OK 04
IIK 1.2

Conep:xanue yueOHOro MaTepuaJia

XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX BEHIECTB  (OKCHJOB,

TUAPOKCHUIOB, KHUCIOT, coJied W J1p.). ['eHeTndeckass CBsI3b HEOPTaHHMYECKUX BEIECTB,

MPUHAJICKAIIUX K Pa3IMyHbIM KjiaccaM. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX

BEIIECTB, BOJOPOAHBIX COCIMHEHHM, BBICITUX OKCUIOB U THUJIPOKCHIOB

CamocrosiTesibHas padora o0yuarommuxcs: Ne3

Pemienne npakTMKO-OPUEHTUPOBAHHBIX 3aJaHUM HAa CBOWCTBA, COCTaB, IIOJIy4EHUE U

0e30MacHOe KCIONIb30BAHUE KJIACCOB HEOPraHWYECKHUX BEIECTB B OBITY M MPAaKTHUYECKOM

NeSITeIbHOCTH 4esoBeka. lloaroroBka cooOmiennii Ha Temy 1o BbIOOpy: Ilpumenenue

KJIaCCOB HEOpraHWYeCKUX BellleCTB B JKEJIE3HOJOPOKHOM Xxo3siicTBe. [IpaBuia mepeBo3ku

HEOPraHWYECKUX BEIeCTB M0 JKEJIIE3HOW TOPOre.

2.1.3 ®u3uKo-XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX COETMHEHUN OK 01 OK 02
OK 04
IIK 1.2

Conep:xxanue yueOHOro MaTepuaJia

[TpakTrueckast pabota Ne6. « DU3NKO-XUMUYECKUE CBOWCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBieHne YypaBHEHMM XHMHUYECKHMX PpEaKIMH C y4acTHEM TMPOCTBIX M CIIOXKHBIX
HEOPraHMYECKUX BEIIECTB: META/NIOB M HEMETaNIOB; OKCHIOB METAJJIOB, HEMETAIJIOB H
aM(OTEepHBIX DJIEMEHTOB, HEOPraHUYECKHX KHCIOT, OCHOBaHMH ©  aM(OTEepHBIX
TUAPOKCHUIOB; HEOPTAaHUUYECKUX COJICH, XapaKTepPU3YIOIIHUX UX CBOICTBA.

PacuéTsl Maccel BemecTBa nin 00bEMa Ta30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BEMY OFHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB, Pacy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, ©CIH OJHO W3 BEIIECTB HMEET IPHUMECH.
Pemienne mpakTUKO-OPUEHTHPOBAHHBIX 3a/laHUN Ha CBOMCTBa, COCTaB, MOJNyYEHUE W
Oe30macHOe HCMOJb30BAaHHE BAXKHEHIIMX HEOPraHWYECKUX BEIIECTB B OBITY H
po(heCcCHOHANLHOM NeSTeIbHOCTH YeJIOBEKa
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CamocrtosiTeibHas padora o0yuarommxcs: Ned 1
AHanu3 1 mpeodpazoBaHue yueOHOW HHGOPMAITIT
Tema 2.2. 2.2.1 Unentudukanusi HEOPraHMIECKUX COSTUHECHUN OK 01 OK 02
Wnentudukanuss  HEOpPraHMYECKHX OK 04
BECILIECTB Coaep:xxanue yueOHOro MaTepuaJia
Jlaboparopuas pabota Ne2 «neHTruduKamnyss HEOPraHUIECKUX BEIICCTBY.
Pemienue sxcnepuMeHTaIbHbIX 3a7ad 10 XUMHUYECKUM CBOMCTBaM METAJJIOB U HEMETAJLIOB,
[I0 PaclOo3HAaBAaHUIO U IOJIYYEHHUIO COEIMHEHUN METaJJIOB U HEMETAJIOB (B3aMMOJAEHCTBHE 5
THJIPOKCUIA QIIOMHUHUSL C pPacTBOpaMM KHUCIOT W Iuenodeld,). Mnentuduxauums
HEOPraHMYECKUX BEIIECTB C HCIOJNB30BAaHHEM WX (U3UKO-XUMHUECKUX CBOMCTB,
XapaKTepHBIX KayeCTBEHHBIX peakuui. KauecTBeHHblE peakuuu Ha Cyibdar-, KapOoHAT- U
XJIOPUJI-aHUOHBI, HA KATUOHBI METAJUIOB U KATUOH aMMOHMUSI
CamocrosiTesibHast padora o0y4yaromuxcs NeS
[TonroroBka K UTOroBOM KOHTPOJILHOM paboTe MO KjlaccaM HEOPraHMYECKUX COETUHEHMIA:
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIeCTB  (OKCHJIOB,
TUAPOKCUOB, KHUCIOT, COJIEH U Jip.). 3aKOHOMEPHOCTH B HM3MEHEHHU CBOMCTB IPOCTBIX 1
BEIIIECTB, BOJIOPOJHBIX COCIUHEHUH, BBICIIMX OKCHUAOB M TUAPOKCHIOB. MneHTuduxauus
HEOPraHMYECKUX BELIECTB C MHCIOJb30BAaHMEM UX (U3UKO-XMMHMYECKUX  CBOMCTB,
XapaKTEPHBIX KaUEeCTBEHHBIX PeaKLUi
Hrorosasi konTposibHasi padora Nel ['eHeTnueckas cBA3b HEOPraHUUYECKUX COEITMHEHUI OK 01 OK 02
OK 04
Hmoz | cemecmpa: MaxcumanbHas yueOHast Harpy3ka (BCero) 30
OOGsi3arenbHast ayuTOpHas yueOHast Harpy3ka (BCero) 25
IIPAKTHYECKUE 3aHATUS 12
nabopaTopHble 3aHATHS (PabOThI) 4
camocTosTelbHas paboTa 5
KOHTpOJIbHast paboTa 1
Pazgen 3. TeopeTnyeckue 0CHOBBI OPraHUYeCKOH XUMHH 4/1
Tema 3.1 3.1.1 INonsaTne 00 opraHUYECKUX BEIIECTBAX, MX MPUMEHEHHE Ha Xele3Hou mopore. Teopus OK 01
Knaccudukanus, CTpOEHHE u | A.M. byrneposa. Kiiaccudukanys opraHn4eckux BeIecTB
HOMEHKJIaTypa oprann4eckux | Copep:kaHue y4eOHOro MaTepuasia 2
BELIECTB [TosiBIeHMe W pa3BUTHE OPraHMYECKOM XMMHM Kak Hayku. llpenmeT opraHndeckoil Xummuu.
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Mecto M 3HaYE€HHE OPraHUYECKOM XHMHUU B CHUCTEME €CTECTBEHHBIX HayK. XUMHUYECKOE
CTPOCHHE KaK IOpANOK COEJUHEHUsS AaTOMOB MOJIEKYJIE COIJIaCHO MX BaJE€HTHOCTH.
[IpumeHneHue OpraHMuecKUX BEHIECTB Ha Kejae3Hod jopore. llonoxenuss Tteopuu
XUMHUYECKOTO CTpOeHHUs opranmdeckux coeauHenuii A.M. BytiepoBa. Yriepoanslii ckener
OpPraHMYECKON MOJIEKYJIbl 3aBUCUMOCTh CBOMCTB BEILECTB OT XMMHUYECKOI'O CTPOSHHS MOJICKYIL.
M3zomepuss m wm3omepbl. [lonsarne o QynkumonanpHON Tpymnme. Pamukan.  [IpuHImIb:
KJIacCU(PHUKAMU OPraHUYECKUX COCTUHEHUH. MeXIyHapoaHas HOMEHKJIATypa W TPUHIIUTIBI
HOMEHKJIATYpbl OPraHUYECKUX COEIMHEHH.

CamocrosiTeibHas padora odyuyarommxcs Ne6

[TonGop, ananu3z u mpeobpazoBanue yueOHOM uH(popmanuu. [loaroroBka cooliieHuil Ha
TeMbl 10 BBIGOPY: Kmsub u gestensHocTh A. Kekyme. JKusup u jesrenbHocTh M.
bepuenuyca. XKusnp u gesrenbHocts @. Bemnepa.

3.1.2 AnkaHbI: COCTaB, CTPOCHHUE, TOMOJIOTUIECKUN PSI.

OK 01

Coaep:xxanue yueOHOro MaTepuaJia

[IpenenbHble yraeBoAOpPOAbl (aJIKaHbl U IUKIOATKaHbI). (OCOOCHHOCTH KiIacCHU(PUKAIMKU U
HOMEHKJIATypbl, Hu30Mepusi, (U3MUECKHe CBOWMCTBA, XHMUYECKHE CBOWCTBA, CIIOCOOBI
nonydyeHusi. [opeHne MeTaHa Kak OJMH W3 OCHOBHBIX HMCTOYHHUKOB TeIJla B
MPOMBINIIEHHOCTH U ObITy. CBONCTBA MPUPOJHBIX YTIIEBOJAOPOIOB, HAXOXKIEHUE B MIPUPOJIEC
Y IPUMEHEHHUE AJIKaHOB.

Pa3nen 4. YrieBogopoabl

8/1

Tema 4.1.
YrieBonopoapl M MX IPUPOIHBIE
UCTOYHUKHU

4.1.1 CpaBHuUTeNbHAs XapaKTEPUCTHKA METaHa 1 3TaHa

OK 01 OK 02
OK 04
IIK 1.2

Conep:xxanue yueOHOro MaTepuaJia

[TpakTrueckas pabota No7 «CpaBHUTENbHAS XapaKTEPUCTHUKA METaHA U ITaHA)

Meran u sraH: COCTaB, CTPOCHHC, (1)I/ISI/IIICCKI/IG M XMMHYECKHE CBOMCTBA (peaKLII/II/I 3aMCUICHUA U
TOpPEHMsI), TOJYyYeHHE U TPUMEHEHHUE.

4.1.2 HenpenenbHble YIII€BOJOPObI (aJIKEHBI, aJTKAAUEHBI, aTKUHBI).

OK 01 OK 02
OK 04
IIK 1.2

Conep:xxanue yueOHOro MaTepuaJia
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AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUM psJl. DTUJIEH U MPONUIIEH: COCTaB, CTPOEHUE,
busznyeckne M XUMHUYECKHE CBOWCTBAa (peakuMu TUIPUPOBAHMS, TalOTEHUPOBAHUSA,
THJIpaTaIliH, OKHCICHHUS U TIOJIMMEPU3ALIMH ) TOTyYSHHUE U IPHUMEHEHHE.
Ankanuensl: OyramueH-1,3 u wmetwnOyragueH-1,3, XMMHUYECKOE€ CTPOCHHE, CBOWCTBA
(peakiusi MOJIMMEpU3AIMK), MPUMEHEHUE (11 CHUHTE3a MPUPOJHOTO U CHUHTETHYECKOTO
KaydyKa U pe3UHbI).
AJKUHBI: COCTaB W OCOOEHHOCTH CTPOCHHS, TOMOJIOTMYECKHHA psii. ALETHIIEH: COCTaB,
XUMHYECKOE CTpOeHHue, (PU3MYecKrue M XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBAHUS,
raJIoOTCHUPOBAHUS, THUApPATAlUd TOPEHHWs), TOJy4YeHHE ¢ TpPUMEHEeHHE (MCTOYHHUK
BBICOKOTEMIIEPATYPHOTO TJIAMEHU JJIsl CBAPKHU M PE3KH METAJIJIOB)
CamocrosiTeibHas padora odyuarommxcs Ne7 1
[TonGop, ananu3s u npeobpazoBaHue yueOHOI HHPOpMALHH
4.1.3 Apensl. CocTaB, CTpOCHHE, TTOITyUYCHHUE OK 01 OK 02
OK 04
IK 1.2
Coaep:xxanue yueOHOro MaTepHaJia
Apomarudeckue yriaeBoaoposs! (apensl). beH3on u Tonyon: coctaB, CTpoeHUE, PU3NYECKUE
U XMMHYECKHE CBOICTBa (peaklUMu TajJOTeHUPOBAHUS W HUTPOBAHMA), TMOIY4YEHUE U
npuMeHeHne. TOKCHYHOCTh apeHoB (BIMSHHME O€H30Jla Ha OpraHu3M YeJOBEKa).
['eneTnueckas cBSI3b MEXAY YII€BOJOPOJAMHU, IPUHAIESKAIIUME K Pa3IMYHBIM KJIaCCaM. 2
[TpupoaHble MCTOYHHWKH YTIEBOAOPOAOB. [IpUpOmHBIA Ta3 W TOMyTHBIE HE(TSHBIE Ta3bl.
Hedts u e€ mnpoucxoxaenue. CrocoObl mnepepaOOTKM He(TH: MEpPEeroHKa, KPEeKUHT
(Tepmuueckuif, KaranuThuyeckuil), nuponus. IlpoaykTsl mnepepaboTku HePTH, UX
IPUMEHEHHE B IPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIH yrojb U IPOAYKTHI €ro nepepaboTKH
Tema 4.2. 4.2.1 CpolicTBa yriieBojopo1oB. [lomydeHre STUIeHa U U3yUeHUE eT0 CBOWCTB OK 02 OK 04
DU3HKO-XUMUYECKUE CBOMCTBA
YIIICBOZOPOJIOB Coaep:xanue y4eOHOro Mmarepuasa
JlaGopaTtopnast pabota Ne3 "[lomydeHue 3THIICHA U U3y4eHHE €ro CBOUCTB"
[Tony4yenue »TUIeHa U M3y4€HHE €ro CBOMCTB. MoJenupoBaHHE MOJIEKY U XMMHUYECKHX 2
IpeBpalleHnii yIriIeBOAOpPOJIOB (Ha NpuUMepe »JTaHa, OSTUJIEHA, aleTWIeHa U Jp.) H
raJIoreHONPOM3BOIHBIX
Paznen 5. Kucsiopoaocoaep:kamme opranHudeckue coeTMnHeHUus 12/1
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Tema 5.1. 5.1.1 CpaBHUTENBHAS XapaKTEPUCTUKA CIIUPTOB OK 01 OK 07
Crnuptsl. Oenon

Coneprxanue y4eOHOro MaTepuasa

[IpakTryeckas padorta Ne8 «CpaBHUTENIbHASA XapaKTEPUCTUKA CIIUPTOB

[IpenenbHble OAHOATOMHBIE CHUPTHI (METAaHOJI W OSTaHOJ): CTpOeHHUe, (U3HUECKUe Hu

XUMHUYECKHE CBOMCTBA (pEaKlMy C aKTUBHBIMH METaJllIaMH, TaJJOT€HOBOIOPOIaMU, TOPEHHUE),

npuMeHeHue. BopopoaHble CBS3M MEXAY MOJIEKYIaMHU CHUPTOB. DU3HNOIOTHYECKOE

JEHCTBUE METaHOJIa ¥ 3TaHOJIa HA OPTaHU3M YEJIOBEKA.

MHoroaromMHple CHUPTHl (STWICHIVIMKOIb W TJIHUIEPUH): CTpOeHue, (U3HUecKue Hu

XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBUE CO IICIOYHBIMH METAJUIAMH, KadeCTBCHHAS

peakuus Ha MHOTOATOMHBIC CITUPTHI). DU3HOIOTHYECKOE JICHCTBHE HA OPTaHW3M YEJIOBEKa.

[TprMeHeHue TIUMIEepUHA U ATHIICHTTUKOJIS.

®enon. CTpoeHUe MOJCKYIbI, (PU3UIECKIE U XUMUYECKHE cBOWCTBa (heHosia. TOKCHYHOCTH

denona, ero pusmonornueckoe AeicTBre Ha OpraHu3M uenoseka. [Ipumenenue denona
Tema 5.2. 5.2.1 Anpneruasl. Kap6oHoBsie kucinoTel. CocTaB, CTpOSHUE, KiIacCHUpUKAIUS OK 01 OK 02
Anbaeruanl. OK 04

KapOoHOBBIE KHUCITOTHI.
Crnoxubie 3¢upbl

Coaep:xxanue yueOHOro MaTepuaJia

JlabopaTtopHnast pabota Ne4 «CBoiicTBa anbAETUI0B U KAPOOHOBBIX KHUCITIOTY

Anbleruapl M KeToHsl ((hopManblaerui, aleTanbIeru]], aleToH): CTpoeHue, GpU3nuecKue u
XUMHUYECKHE CBOMCTBA (pEaklUU OKHCIEHHUS M BOCCTAHOBIIEHHUS, KAUECTBEHHbIE PEaKIINN),
[IOJIy4YEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpesieNibHbIE KapOOHOBBIE KHMCIOTHI (MypaBbHHAsi U YKCYCHash KHUCIOTHI):
CTpoeHue, (u3nueckue M XHUMHUYECKHE CBOHCTBa (0OIIME CBOWCTBA KHUCIOT, pEeaKIus
TepudUKalMN), TOJTydeHHE U TPUMEHEHHUE.

CamocrositeibHas padora o0y4yarommxcs: Ne§

[TonroroBuTh cOOOIIEHUS IO TeMaM (TI0 BbIOOPY): MypaBbUHBIN albJeru]] Kak KOMIIOHEHT
0aKeTUTOBOrO JIaka, SBJSIOIIMMCS aAHTUKOPPO3HOHHBIM MOKPBITUEM JJIsi BaroHOB.
TeKCTOMUT Kak OCHOBA JJISi U3TOTOBJIEHUS 3yO4aThIX KOJIeC, BKJIAJbIIEeH MOIIUITHUKOB, a
TaKXe KaK JIEKTPOU30JATOP. ACOOTEKCTOIUT KaK KOMIOHEHT JJISi U3TOTOBJICHUS TPYIIUXCS
JeTajged JUCKOB CLEIJICHHS U TOPMO3HBIX KOJIOJOK Ha >KEJIE3HOJAOPOKHOM TPAHCIOPTE.
IIpuMmeHeHne aleToHa B JKEJIE3HOAOPOXKHOM X03siicTBe IIprMeHeHne 1aBeneBol KUCIOTHI
JUISL OYMCTKU METAJIJIOB OT P)KaBUMHBI M HAKUIM, B TOM 4YHCJIE U B KOTJIaX JIOKOMOTHBOB.
[TepeBo3Ka 1 MapKUPOBKA aJIbAETHIOB U KapOOHOBBIX KUCIIOT IO JKEJIe3HOU Jopore
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5.2.2 Cnoxusie 3¢upsl. XKupsl.

OK 01 OK 02
OK 04

Conep:xanue yueOHOro MaTepuaJia

CTeapI/IHOBaH N OJICMHOBAs KHUCJIOTHI KaK IMPECACTABUTCIIN BBICIINX Kap6OHOBLIX KHUCJIOT. MbUI1a
KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JIEHCTBUE.

CnoxkHble 3¢UPBI KaK MPOU3BO/HbIE KAaPOOHOBBIX KUCJIOT. [HAPOJU3 CIA0KHBIX 3QUPOB.
Xupsl. I'naposns xupos. [IpruMeHeHMe xKUPOB. Brosioruyeckas posib XXHpPOB

Byrmnanerat kak KOMIOHEHT TEHTA(TalNeBBIX O3Maliel, HCIOJIB3YEeMbIX IS OKpPACKH
MACCAKUPCKUX BarOHOB M JIOKOMOTHBOB; 3JIEKTPOU3OJISIIMOHHBIX JTAKOB, IPUMEHSIEMbIX MIPH
peMOHTE TATOBBIX aBUrareneil. JKupbl Kak MpOAYKT MUTAHHUS U XUMUYECKOE ChIphe. 3aMeHa
JKUPOB B TEXHHUKE HEMHILEBHIM ChIpbeM. MBLI4 BBICHINX KUPHBIX KHCIOT KaK 3aryCTHUTENHU B
IJIACTUYECKUX CMa3Kax, IMPUMEHSIEMBIX B pPa3IUYHBIX MEXaHM3Max JUIsi CMa3Ku
MOJIUIUITHUKOB, 3y0UaThIX KOJIEC, BUHTOBBIX M IEMHBIX Mepeay, MapHUPHBIX COSAUHEHUN U
np. Cunrernyeckue Moromue cpeacrtsa (CMC): TOCTOMHCTBA M HETOCTATKH.

Tema 5.3.
VYriieBoabl

5.3.1 Yraeroapl. CoctaB, kiaccudukaiys, CBOWCTBA

OK 01 OK 02
OK 04

Coaep:xxanue yueOHOro MaTepuaJia

[TpakTuyeckasa padota Ne9 «YraeBoasl. CoctaB, Kilaccu(uKanus, CBOUCTBa»

VYrieBonbl: cOCTaB, KiIaccUpUKAIKSA YTIeBOAOB (MOHO-, TU- W TMOJucaxapubl). [ roko3a —
OPOCTEUIINKA MOHOCaXapuJ: OCOOCHHOCTH CTPOCHUS MOJIEKYIIbI, (PU3NUYECKUE U XUMHUECKHUE
CBOICTBa TJIOKO3bI (B3aumogzeicteue ¢ ruapokcugom menu (II), oxucienne amMMmMHayHbBIM
pactBopoM okcunaa cepebpa (I), BoccraHoBieHHe, OpOXKEHHE TIIIOKO3bI), HAXOXKJACHHUE B
IpUpoie, MPUMEHEHHE IIIIOKO3bl, OMOJIOTUYECKas! POJib B KU3HEJCATEIbHOCTH OpPraHu3Ma
yenoBeka. @orocunTes. OpykTo3a Kak U30Mep TIIFOKO3BI.

Caxapo3a — mpeacTaBUTENb UCAXapUa0B, THIPOJIN3 Caxapo3bl, HAXOXKJIEHHE B MPHUPOJE U
pUMEHEHHE.

[Tonucaxapuapl: Kpaxmaia U LEJUTI0JI03a Kak MPUpoIHbIe noiauMepbl. CTpoeHue Kpaxmana u
LEJUTION03bl, (PU3NYECKHe M XMMHUYECKHE CBOMCTBA Kpaxmaya (THApOJIN3, KayeCTBEHHAs
peaxIus C HOAOM)

Tema 5.4.
Dduznko-xuMuuecKue
KHUCJIOPOJAOCOAEPKALNX

CBOWCTBA

5.4.1 HomeHKIaTypa KUCIOPOAOCOACPIKALINX OPTaHUUYECKUX COCTUHEHUI

OK 01 OK 02
OK 04

Coaep:xanue yueOHOro MaTepuaJia
[IpakTuyeckas padora Nel0 «HomeHKIaTypa KHCIOPOIOCOEPKAIIMX OPTAaHHUECKUX
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OpPraHMYECKUX COCANHEHUHN COCIIMHEHUI

TpuBnanbHass W MeXIyHapogHas HOMEHKJIATypa, XWMHYECKHE CBOMCTBAa, CIIOCOOBI
MOJy4EeHHUsI CIHPTOB M (PEHOJIOB, KAPOOHOBBIX KUCIOT U 3(PHPOB, ANBACTHUAOB M KETOHOB.
CocraBieHHe CXeM peakIuil (B TOM YHCJE IO MPEUIOKCHHBIM IIeNOYKaM HpEeBpaIleHH),
XapaKTEpU3YIOIUX  XMMUYECKHE CBOWCTBA  KHCIOPOAOCOJACPXKAIIUX  OPraHUYECKUX

COCIMHEHUN

54.2 Xumnueckue u (U3MYECKHE CBOMCTBA KHCIIOPOJIOCOACPIKAIINX OPraHUYECKUX OK 01 OK 02
COEIMHEHUN OK 04
Coaep:xanue yueOHOTro MaTepHaJia

[IpakTH4eckas pabota Nell «XUMHYECKHE u ¢buznyeckne CBOMCTBA

KHCJIOPOI0COCPIKALINX OPTaHMUECKUX COCTUHEHUI

[IpoBenenue, HaOIIOACHUE M OMMCAHUE JEMOHCTPAIMOHHBIX OINBITOB: T'OPEHUE CIHPTOB, 2

KAaueCTBEHHbIE PEAKIIMHU OJHOATOMHBIX CIHUPTOB (OKHCcIeHHE 3TaHoja okcugoM meau (I1)),
MHOI'OQTOMHBIX CIUPTOB (B3aumojeictBue rimuepuHa c rugpokcuaom meau  (ID)),
aJbJIerUI0B (OKUCIEHUE aMMHUAaYHBbIM pacTBOpoM okcuza cepedpa(l) u rugpokcuiom meau
(II), B3anmoeiicTBre KpaxMmaia ¢ H0JIOM), H3yUYeHHE CBOMCTB pacTBOpa YKCYCHOM KHCIIOTHI

Pasjen 6. A3oTcoaep:kamye opraHudeckie coeIMHeHus 4/1

Tema 6.1. 6.1.1 AMuHBI OK 01 OK 02
AMUHBL. OK 04
AMHMHOKHUCIIOTHI. Conep:xxanue yueOHOro MaTepuaJia

benku AMMHBI: METUJIAMUH — TPOCTEUILINI MTPEACTABUTENb AMUHOB: COCTaB, XUMHUECKOE CTPOCHHE, 2

bu3NYeCcKre U XUMHUYECKUE CBOMCTBA, HAXOXKJIEHUE B IPUPOJIE.

CamocrosiTeibHas padora o0y4yarommxcs Ne9

[TonGop, ananu3 u mpeoOpazoBanue yueOHOU uHpOpmaruu. [loaroToBka coobuieHHit Ha
TeMy 1o BbiOOpy: JKuswp u nestensHocTh H.H. 3uHMHA. AHWIMHOBBIE KPacHUTEINH.
HpaKTI/I‘-IGCKOG 3HAYCHUEC aMHWHOB M HUX MNPOU3BOJHBIX B KCIC3HOJOPOKHOM XO3STCTBE.
ITepeBo3Ka aMHHOB I10 JKE€JIE3HOM opore, MapKUPOBKA I'PY30B.

6.1.2 Amunokuciors. benku OK 01 OK 02
OK 04

Copaepxxanue y4yeOHOro MaTepuasa
JlaboparopHas pabota No5 « AMUHOKHUCIIOTHL. benku 2
AMHMHOKHUCIIOTHI KaK aM(pOTEepHbIE OpraHUYeCKHe CoenuHeHHs. PU3NUeCKre U XUMUYECKHE
CBOICTBa aMHHOKHCIIOT (Ha mpHMepe ThuimHa). brojorndeckoe 3HaUY€HUE aMHUHOKHCIIOT.




1 2 3 4

[TenTupael.

benku xak npupousie noiaumepsl. [lepBuyunas, BTopuyHas U TPETUYHAS CTPYKTypa OEJKOB.

XUMHYECKUE CBOMCTBA OCITKOB: THAPOIN3, IEHATYpAIHsl, KAYeCTBEHHBIC pEaKIIMi Ha OCIKU
Pasznen 7. BbicokOMOJIEKYJISIPHBIE COEINHEHUS 2
Tema 7.1. 7.1.1 Cunres, aHanu3 1 KjJaccu(uKaus BBICOKOMOJIEKYISPHBIX COSAMHEHHH OK 01 OK 02
[Inactmaccel. OK 04
Kayuyxu. Bonokna K 1.2

Conep:kanue y4eOHOT0 MaTepuaJia

[TpakTnueckast padora Nel2. «CuHTe3, aHanu3 M KiaccU(UKaLMsS BbICOKOMOJIEKYIISIPHBIX

COEIMHEHUI»

OcCHOBHbBIE TOHSATHS XHMHHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMED,

CTPYKTYpHOE 3BEHO, CTEIEHb IMOJMMEPH3AH, CPEAHssT MOJeKysipHas macca. OCHOBHBIC

METOJbl ~ CHHTE3a  BBICOKOMOJIEKYJSPHBIX  COCAUHEHMH  —  HOJUMEpHu3auus | 2

MOJIMKOHCHCALIHS.

O3HakoMjIeHHE ¢ 00pa3liaMy MPUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB:

MJIACTMACCHI (TIOTMATUIICH, TTIOJIUIIPONIIICH, TOJTUBUHUIXIJIOPHU, TIOJTUCTUPON); HATYPabHBIHI

U CHHTETHYECKHE KaydyKd (OyTaJMeHOBBIH, XJIOPONPEHOBBIH W HM3OMPEHOBBIN); BOJOKHA

(HaTypasibHbIEe (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE (AIETAaTHOE BOJOKHO, BUCKO03a),

CUHTETHYECKHE (KalPOH U JIABCaH)
Pa3nes 8. Xumus B ObITY M IPOU3BOACTBEHHOM JeSITEIbHOCTH Y€JI0BEKA 4/2
Tema 8.1. 8.1.1 Ponp xumMuH B OO0ECIEYEHHWH HKOJOTHUYECKOW, HHEPreTUYEeCKOM W THIIEBOMH OK 01 OK 02
XuMHUecKue TEXHOJIOTUU B | Oe30macHOCTH OK 04 OK 07
MOBCETHEBHON U NMPOGeCcCHOHATHHOM K 1.2
NeSITEIbHOCTH YeJIOBEKa Copaepxxanue ydyeOHOIro MaTepuasa

Ponp xumuM B oOecrie4eHnu 3KOJIOIMYEeCKOM, SHepreTH4eckoil n muieBoil 0e30macHoCTH,

pPa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX MaTepuajioB (B 3aBUCUMOCTH OT BHJA

npodeCCUOHATLHON  JIeATENIbHOCTH), HOBBIX HCTOYHHUKOB OJHEPruu (AJIbTEepHATHUBHBIC 2

UCTOYHUKU 3Hepruu). [loHATHE O HayuyHBIX METOJaxX IMO3HAHUS BEIIECTB U XUMHUYECKUX

peakuuii. IIpencraBnenuss 06 OOHMMX HAay4yHBIX MPUHLUUIAX MPOMBIIIJIEHHOTO MOTYYEHUs

BaXHEHMINIMX BellecTB (Ha MpUMepax MPOU3BOACTBA aMMHUAKa, CEPHOM KUCIIOThI, METAHOJIA).

8.1.2 [IlpumeHeHHe XMMHYECKHX BEHIEBCT W TEXHOJNOTUH ¢ yderoM Oyaymiei OK 01 OK 02

npodecCuoHaNbHOM NesTeIbHOCTH OK 04 OK 07

IIK 1.2




2 3 4
Copepxxanue yueOHOIro MaTepuasa
[Tpaktuueckas padora Nel3. «[IpumMeHeHHE XMMUYECKHUX BEIIECTB M TEXHOJIOTHH C y4€TOM
Oyaymeit mpodecCHOHANTBHON e TETEHOCTH.
Pemenne keiic-3afad 1Mo TeMaMm: MHUIIEBBIE MPOAYKTHI, OCHOBBI PAallMOHAIBLHOTO MUTAHMUS,
BaXHEHILINE CTPOUTENbHBIE M KOHCTPYKIMOHHBIE MAaTepUaibl, CEIbCKOXO3SIICTBEHHOE
MIPOU3BOJICTBO, KPACKHU, CTEKJIO, KEpaMHKa, MaTepHallbl JIJIsl JIEKTPOHUKH, HAHOMATepHaJbl, 2
TEKCTHJIbHBIE BOJIOKHA, MCTOYHHMKHM DHEPTUH, OPraHUYECKHE U MHHEpaJbHBbIC YIOOpeHHS,
JEKapCTBEHHbIE M KOCMETUYECKME IIpernapaTbl, ObITOBas XHUMHUA, MaTepuaibl U3
UCKYCCTBEHHBIX U CUHTETHYECKHUX BOJIOKOH.
3ammra: [IpencraBneHue pe3yabTaToOB peLIeHUs Kelc-3aad B (opMe MUHM-JOKIIa/Aa
(orryckaercst MCToJIb30BaHNe rpad)MueCKUX U NPE3CHTAIIMOHHBIX MaTepPHAaJIOB)
CamocrosiTesibHas padora o0yuarommuxcs Nel0
[ToAroTOBKA K MPOMEKYTOUHOW aTTECTALMK MO JUCLMIUIMHE: XMMHUYeCKHe CBOMCTBA OCHOBHBIX 2
KJIACCOB OpPraHUYeCKUX BeIeCTB. 3aKOHOMEPHOCTH B H3MEHEHHM CBOMCTB OpPraHMYeCcKHX
BellecTB. UJeHTHOUKaLMs OpraHHYeCKHX BeLleCTB C KCIOJb30BaHHEM HX (U3UKO-
XMMHYECKHUX CBOHCTB, XapaKTePHbIX Ka4YeCTBEHHBIX peaKIHi
IIpoMexxyTounas arrecranus o Aucuumnmie. Komruiekcuoiit audQepeHimpoBaHHblii 3aueT OK 01 OK 02
2 OK 07
IIK 1.2
Hmoz || cemecmpa: MakcumanbsHas yueOHas Harpyska (BCero) 42
O0s3aTenbHas ayIMTOpHAs yueOHas Harpyska (Bcero) 36
MPAaKTUYECKHUE 3aHATHS 14
1abopaTopHbIe 3aHATHS (PaOOThI) 6
caMmocCTosiTeNbHas paboTa 6
KommuiekcHbili quddepeHInpoBaHHbIN 3a4eT )
Hroro: MakcumanbHast yueOHas Harpyska (BCero) 72
OOs3aTenbHast ayIMTOpHAs yaeOHast Harpy3ka (Bcero) 61
IIPAKTHYECKUE 3aHATUA 26
1abopaTopHbIe 3aHATHS (PaOOTHI) 10
caMOCTOsITeNIbHAs paboTa 11
KOHTpOJIbHast paboTa 1

Hmoeosas ammecmayus 6 popme KOMILIIEKCHOTO AU(PPepeHIIMPOBAHHOIO 3a4eTa




3. YCJOBUS PEAJIM3ALIUUA ITPOT'PAMMBI OBILIEOBPA3OBATEJIBHOI'O
MNPEIMETA
3.1 TpeGoBaHus K MUHMMAJIBLHOMY MAaTePHAJIbHO-TEXHUYECKOMY 00ecre4eHn 0

VY4eOHbIi mpeaMeT peamzyeTcs B yaeOHoM kadbuHeTte: Jlaboparopust XuMuu 1 OMOJIOTHH
Obopyoosanue yuebrnoco kabunema.

1. IlocamouHble MecTa MO KOJIMYECTBY 00yYarOIINXCS.

2. PabGouee mecTo nperogaBarers.

3. Meroanyeckure MaTepralibl Mo JUCHUILITMHE

4.Becol ananutudeckue (1 mr.).

5. Xumuueckas nocyza.

6. Moienu KpucTauIMIecKuX peméTok. (3 mr)

7. COopHbIii puOOP /U1 NOTydeHus razoB (1 mrT.).

8. Habop Ne3 BC «Ilemouny.

9. Habops! peakTHBOB MO OPraHNYECKON XUMUHU.

10. HaGop uHIUKATOPOB.

11. HabGop niakaToB 10 HEOPraHUYECKON U OpraHN4eCKON XUMHUHU.

Texnuueckue cpeocmea 006y4eHus..

-TB

- BUJIEOMarHuTopoH

- KOMIIBIOTEP

Ayouosuszyanvhvie cpedcmea 0Oyuenuss:
1. DVD Opranunueckas xumus. Yactb 2. IIpuposHble UCTOUHUKU YTIeBOAOpoJoB. CHUPTHI U
¢denons! 13 onbITOB, 36 MUHYT.
2. . DVD Opranunueckas xumus. Yacts 3. Anpaeruapl U KapOOHOBbIE KUCIOTHL. CIOKHBIE
s¢upsl. XKupsl. 20 onbiToB, 40 MUHYT.
3. DVD Oprannueckas xumust. Yacts 4. YraeBoasl. 11 onbIToB, 27 MUHYT.
4. DVD Oprannueckas xumus. Yacte 5. A3oTcoaepikaiiie opraHUYecKue BellecTBa. benkwu.
CuHTeTHYECKHE BEICOKOMOJIEKYISIpHBIE BellecTBa. 20 ONbITOB, 28 MUHYT.

5. B/® «llIxonpHbIN XUMUYECKUH 3KcTIEpUMEHT» 150 MUHYT.

3.2. UuopmannoHHoe obecneyeHHe peaiu3aluu MPOorpaMmbl



Ilepeyenb pexkoMeHAYeMbIX Y4YeOHbIX H3AaHUH, JAONOJHHUTEJNbHON JIMTEPATYPHI
HNuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0IM0TEYHOT0 oHaa:

3.2.1.0CHOBHBbIC HCTOYHHKH:
1. AudunorenoBa N.B. Xumus: yueOHUK W MHPAKTUKYM AJIsl CpeaHEro MpodecCHOHAIbHOIO
obpazoBanus / U.B. Andunorenona, A.B. babkos, B.A. [lonkoB.- 2-¢ u3a., ucop. ¥ JOM. —
Mocksa: U3narensctBo FOpaiit, 2022. — 291 c.

3.2.2. /10110, THUTEIbHbIE HCTOYHUKM:
1. T'ycera, E.B. Xumus qis CIIO.: yue6.-meton. nocobue / M.P. 3uranmmuna, J[.M. Kynukosa;

Kazan. Ham. uccnen. texnon. 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.lanbook.com/book/196096
(mata oopamenus: 14.03.2026) / - Pexxum noctyma: i aBTOPH3. MOJIb30BATEIICH.

2. YepnukoBa H.}O. Xumus B JOCTYIHOM H3JIOKEHUU: ydeOHoe mocobme mns crmo / H.IO.
YepHukona.- 2-¢ usl., crep.- Cankr-Iletepoypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-9500-
9. - Tekcr: onektpoHHbld //  JlaHb: dnekTpoHO-OMOnMoTeyHas cuctema. - URL:
https://e.lanbook.com/book/195532 (mara obOparmienus: 14.03.2026) / - Pexum gocrtyma: Juist
aBTOPU3. IIOJI30BATEIICH.

3.2.3 UnTepHeT — pecypchl:

1. Hay4uHo-nOmyJIsIpHBII MPOEKT «DJIEMEHThI OOJBIION HayKH « ((pu3MKa, XMMHS, MaTeMaTHKa,
aCTPOHOMHMSI, HayKa O JKM3HH, Hayka o 3emuie). HOBOCTH HayKu, KHUTH, HAyYHO-TIOMYJISIPHBIC

cTaThH, JeKuuy, >HuMKiIonenuu. https://postnauka.ru/themes/chemistry - nexmuu mo XxumMuu Ha

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

2. CaiiT Hay4HO-TIOMYJISIPHOTO XypHala «XuMmus U 3u3Hb». https:// gotourl.ru/4785 Pexum
JIOCTYTIa: CBOOO/THBIH.

3. CallT 0 XuUMHUM: KIaCCUUECKUE Y4YEOHUKH, CIPABOYHUKH, SHIUKIIONEIUH, TOUCK
OPraHMUYECKUX U HEOPraHMYECKHX PEakKIWii, COCTaBICHWE ypaBHeHHU peakuumil. https:// www.
xumuk.ru/ Pesxum mocTyra: CBOOOIHBIIH.

4. Tlnardopma Zoom njisi MPOBEACHUS OHJIANH-3aHATUN U BUIACO-KOH(PEPEHITNH. [ DIeKTPOHHBIN

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

5. DnexkTpoHHas UWHPOPMALMOHHO-OOpa3oBarenbHas cpeda Ha 1uatdpopme Moodle.

[DnexTpoHHbIii pecypc]. Pexxum moctyna: https://moodle.ospu.su/

3.3 IIporpamma oOecrneyeHa He0OXOAUMBIM KOMILIEKTOM JIMIEH3HOHHOTIO
NMPOrPaMMHOI0 o0ecredeHnst


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

4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA INTPEIMETA

KoHTpoib u orieHka pe3ynbTaToB OCBOEHUS 0011€00pa30BaTeIbHOrO MpeaMeTa « XuMUs»

PaCKpBIBAIOTCS Yepe3 AUCLUUIUIMHAPHBIC Pe3yNIbTaThl, HAlpaBJICHHbIE Ha (POPMHUPOBAHUE OOLINX

KOMIIETSHIIHI [0 pa3/ieiaM U TeMaM COACpKaHMs y1eOHOTO MaTepHrala.

[TpomesxyTounas arrectanus B opMe KOMIUIEKCHOTO JU(PepeHIIMPOBAHHOTO 3a4eTa.

Oo6mue komnerenun (OK), Pazgen/Tema THI OIIeHOYHbBIX
JIMYHOCTHBIE pe3yabTaThl (JIP) MepOonpPHATHIA
OK 01. Beibupars cmocoOwr | Tema 1.1-1.7
peuieHust 3amad | Tema 2.1, 2.2
npodeccuoHaIbHON Tema 3.1
NEITEILHOCTHU Tema 4.1
IPUMEHUTEIBHO K pa3inuuHbiM | Tema 5.1-5.4
KOHTEKCTaM Tema 6.1 - TectupoBanue
Tema 7.1 - VYcrebii omnpoc Pemenue
Tewma 8.1 pacy€THBIX 33124
OK 02. Ucnons3osars | Tema 1.2, 1.4, 1.6, 1.7 - HaGmronenue 3a xonom
COBpPEMEHHBIE cpeactpa | Tema 2.1, 2.2 BBITTOJTHEHUS IIPAKTUKO-
IIOMCKA, aHanus3a u| Tema4.1,4.2 OPHUEHTUPOBAHHBIX 3aJaHUI
uHTepnperanuu uHbopmaruy, | Tema 5.2-5.4 - [IpencraBnenue pe3ynbpTaToB
u uHpopmannonnsie | Tema 6.1 MPAKTUYECKUX u
TEXHOJIOTUH JUTsl BbIonHeHus | Tema 7.1 nabopaTopHbIX paboT
3a7a4 npodeccuonansroit | Tema 8.1 - IlpoBenenne XHUMHYECKOTO
JIESITEIbHOCTH HKCIIEPUMEHTA
OK 04. O¢dexrusno | Tema 1.7 - BrinmonHeHne KOHTPOJIBHBIX
B3aMMO/ICVICTBOBATh u| Tema2.1,2.2 pabot o paszenam
paborarb B koiuiektuBe u | Tema4.1,4.2 JIACLIUTIIIUHBI
KOMaH/1e Tema 5.2-5.4 - OmeHka CaMOCTOATEIHHO
Tema 6.1 BBIIOJIHEHHBIX 3aJaHUU
Tema 7.1 - 3amura pemeHus Kewc-
Tema 8.1 3agad (c yueTtoM Oyaymieit
OK 07. CopgeiictBoBath | Tema 1.7 npodeccnoHaNbHOMI
coxpaHeHHI0  okpyxatouieil | Tema 5.1 JIeSITEIbHOCTH )
cpensl, pecypcocoepexenuro, | Tema 8.1 -  BrimonHenue  3amaHui
MIPUMCHSITh 3HAHUS 00 MIPOMEXKYTOUHOM aTTecTaluu
M3MEHEHUHU KIIuMara,
IIPUHIUIIBI OepeKIIMBOTO
OpOM3BOJCTBA, A(P(PEKTUBHO
JIECTBOBATh B YPE3BbIYANHBIX
CUTYaIUIX
MnmK 1.2 Tema 1.2,1,6,1.7 - 3aciaymuBaHUuE COOOIICHHIA
BoinonasaTe ocHOBHble Buibl | Tema 2.1 1 OIIEHKA X MOJATOTOBKH;
pabor mo oOcmyxuBanuto | Tema 4.1 -IIpakTHKO-OpUEHTHPOBAaHHbBIE
TparnchopMaTopos u | Tema 7.1 3a/1aHuUS;
npeoOpazoBarenei Tema 8.1 - Iloxbop, aHaAM3 |
AIIEKTPUYECKON IHEPTUH. npeoOpa3oBaHue y4ueOHOi

nH(popMaluuy,




5 HEPEYEHDb UCITIOJIB3YEMbBIX METO/1OB OB YUEHUSA

5.1 TlaccuBHBIC: OMNpPOC, PENPONYKTUBHBIC YIPAKHEHHUS IO 3aKPEIUICHUIO M OTpabOTKe
M3Y4YEHHOI'0 MaTepuaa
5.2 AKTHBHBIE W WHTEPAKTHUBHBIC: JBpPUCTHUYECKHE Oeceipl, IUCKYCCUHU, KpPYIJBIA CTOM,

MMpE3CHTal s, BUKTOPHHA, KBECT.



