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1 OBIIAS XAPAKTEPUCTHKA PABOYEN ITPOr'PAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATLITAHBI
OVII 12. XUMHUS

1.1 Mecto mnpeaMera B CTPYKTYpe OCHOBHOI mnpodeccHOHAJIbHOH 00pa3oBaTeJbHOI
NPOrpamMMmbl
OOmieoOpa3zoBarenbHasl  TUCHMIUIMHA  «XHUMHUS»  SBISIETCS  00s3aTelNbHON  YacThIO
o0mieo0pazoBareapHOr0 MuKiIa oOpazoBarenbHOr mporpamMmbl CIIO B cootBerctBum ¢ ®I'OC mo
criermanbHocTH 23.02.01 Opranu3zanys nepeBo30K U yrpaBlieHHe Ha TpaHCIopTe (10 BUaM)
[Tpu peanuzanuu pabouell MpoOrpaMMbl MOTYT HCIIOJIB30BAThCS PazIUYHbIE 00pa3oBaTENbHBIC
TEXHOJIOTUH, B TOM YHCJIE AUCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTUH, YJIEKTPOHHOE O0yUYEeHHUE.

1.2 llenn u ni1aHupyeMble pe3yJbTaTbl OCBOCHHS JMCHUIIIUHBI:
1.2.1 Lean o0meodopa3oBaTebHOM JUCHUUIIIMHBI:

Lenp aucrmrmnbl «Xumus»: copMUpoBaTh y 00yUYaIOMIMXCs 3HAHUA U YMEHUS B 00J1aCTH XMMUH,
HABbIKU UX MPUMEHEHHUS B IPAKTUUECKON MPO(ECCUOHATILHON e TEIIbHOCTH.

B pesynbrare ocBoeHUs y4eOHOW AUCIUTUIMHBI O0YJarOIIUICS JOIKEH

yMeThb:

- Ha3bIBaTh U3YUYCHHBIC BEIIECTBA 110 "TPUBHAIBHON" MIIM MEXKIYHAPOIHON HOMEHKIIATYPE;

- OINpEAENsATh: BAJCHTHOCTh M CTENEHb OKHCIEHUS XUMHUYECKHX 3JIEMEHTOB, THUIl XUMHUYECKOU
CBSI3M B COEJIMHEHUSIX, 3aps]l HOHA, XapaKTep Cpeibl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCAUHEHUH,
OKHUCJIUTEIh U BOCCTAHOBUTEJb, MPHUHAJJICKHOCTh BEIIECTB K Pa3IMYHBIM KIJAcCaM OPraHHMYeCKHX
COCIMHEHHH;

- XapaKTepu30BaTh: JIEMEHTHI MallbIX MEPHOOB MO UX MoynoxkeHuto B [lepuoanueckoit cucreme
JI.. MenneneeBa; oOImMe XUMHUYECKHE CBOMCTBA METAJIOB, HEMETA/UIOB, OCHOBHBIX KJIaCCOB
HEOPraHMYECKUX M OPraHMYECKUX COCAMHEHUN; CTPOCHHE U XHMHUYECKHE CBOWCTBA HM3YUEHHBIX
OPraHNYeCKUX COCTUHECHUM;

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

- BBINOJIHATh XMUMHUYECKUH SKCIIEPUMEHT [0 PAaCMNO3HABAHUIO BAXKHEHIINX HEOPraHWYEeCKUX U
OpPraHUYECKUX BEILECTB;

- IPOBOJIUTh CAMOCTOSATEIbHBINA MOMCK XUMUYECKOW HHPOPMAIIMK C UCIOJIB30BAaHUEM PA3INYHbBIX
HMCTOYHUKOB (HAay4yHO-TIOMYJSPHBIX W3/IaHWN, KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH JIIsl 00pabOTKM U Mepefadyn XUMUYECKON nHdopmanuu u ee
MIPEJICTaBJICHUS] B Pa3UYHBIX (POpMax; UCIIOIB30BaTh MPUOOPETECHHBIC 3HAHUS U YMEHHSI B PAKTUYECKOM
NESITEIbHOCTH W TOBCEJHEBHOM KHU3HU JUIS: - OOBSCHEHUS XUMHUYECKUX SIBJICHHM, MPOUCXOASIINX B
npupojie, ObITYy M Ha MPOU3BOJACTBE; - ONPEAETICHHUS BO3MOXKHOCTH TPOTEKAHUS XHMUYECKHUX
MIPEBPALCHUH B Pa3JIMYHBIX YCIOBHUSIX U OLIEHKH UX MOCJEICTBUM;

- OKOJIOTMYECKH IPaMOTHOIO ITOBE/ICHUS B OKPYXKaIOLIEH Cpene;

- OLIEHKM BJIMSIHUS XMMHYECKOTO 3arps3HEHHs OKpY’Kalollledl cpelapl Ha OpraHHu3M 4YeJoBeKa U
JIPYTHUE )KUBbIE OPTaHU3MBI;

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

- IPUTOTOBJIEHUS! PACTBOPOB 33JJaHHOW KOHIIEHTPAI[MH B ObITY M Ha IPOU3BO/ICTBE;

- KPUTHUYECKOH OILIEHKH JOCTOBEPHOCTH XMMHUYECKOH HH(pOpMaluu, MOCTYHAroIleld M3 pa3HbIX
HUCTOYHUKOB;

- [OHMMaThb B3aUMOCBSI3b  Y4e€OHOH  JUCHUIUIMHBI C  OCOOCHHOCTAMU  mpodeccuu
npodeccnoHanbHOM e TEIbHOCTH, B OCHOBE KOTOPBIX JIEKAT 3HAHUS M0 JaHHON y4eOHOM TUCIUTUINHE.

3HATh:

- Ba)XHEWIIMEe XHWMUYECKHE TIOHATHSA: BEIIECTBO, XUMHUYECKHH >3JIE€MEHT, aToOM, MOJIEeKyJa,
OTHOCHUTEJIbHBIE aTOMHasi U MOJIEKYJISIpHAs MAaccChl, MOH, aJUIOTPONMs, M30TOIBI, XMMHYECKas CBS3b,



ANEKTPOOTPHUIATETILHOCTh, BAJICHTHOCTh, CTETICHb OKUCIICHHS, MOJIb, MOJISIPHAS MAacCa, MOJISIPHEIN 00BeM,
BEIIECTBA MOJIEKYJISIPHOTO W HEMOJEKYJSPHOTO CTPOEHUS, PACTBOPHI, AJIECKTPOJUT U HEIICKTPOJIHUT,
AIEKTPOJUTUYECKAS AUCCOLMAILINS, OKUCIUTEIh W BOCCTAHOBHUTEINb, OKHCJICHHUE W BOCCTAHOBIICHHUE,
TEII0BOM 3 (EKT peakiuu, CKOPOCTh XHWMHUYECKOW pEaKIMH, KaTaliu3, XHUMHYECKOE pPaBHOBECHE,

YTIEPOAHBIN CKeNeT, (YHKIMOHAbHAS TPYIIa, H30MEPHsl, TOMOJIOTHS;

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

3aKOH;

- OCHOBHBIE T€OPUM XMMHMH: XUMHUYECKOH CBSI3U, AJIEKTPOJUTUYECKON IUCCOLMALMU, CTPOCHHUS
OPraHNYeCKUX COCIUHEHUM;
- BOKHEWIIME BEUIECTBA U MAaTEPHUAJIbl: OCHOBHBIC METAJIJIbI U CIUIABBL, CEpHAs, COJIsIHAs, a30THas
U YKCYCHAasl KUCJIOTHI, MIEJIOYH, aMMHUAK, MHHEPAJIbHBIE yIOOpeHUs, METaH, 3TUJICH, alleTUJICH, OCH301,
ATaHOJ, KUPBI, MbLJIa, [JII0OK03a, Caxapo3a, Kpaxmall, KJleTyaTKa, OeJIKU, HICKYCCTBEHHbBIE 1 CHHTETUYECKHE
BOJIOKHA, Kay4yKH, I1JIACTMACCHI.

1.2.2. Ilnanupyemble pe3yJbTAaThl OCBOeHHUS 00111€00pa30BaTe/IbHON JUCHUILUIMHBI B COOTBETCTBUM
¢ PI'OC CIIO u Ha ocose PI'OC COO
Ocoboe 3HaueHme qUCUUIUTMHA HMeeT pHu GpopmupoBanmuu u pazsutuu OK u I1K.

OO0mme Ilnannpyemble pe3yibTaThbl 00yUeHNsI
KOMIIETEHIIMH Oo6mue JAucunnimmHapHble
OK 01. B yacTi Tpy10BOr0 BOCIIMTAHMSA - 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

TEXHOJIOTUYECKOI U COLMAJIbHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTb
HMHUIMHAPOBATh, IUIAHUPOBATh U
CaMOCTOSITEIIbHO BBINOJIHATh TaKyo
NesITeIbHOCTbD;

- UHTEpEC K  pa3iuuHelM  chepam
npo¢ecCuOHAITBHON

NeSITeNIbHOCTH,

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 IIpU
pelIeHNH )KU3HEHHBIX MTPO0JIeM

0) 0a30BbI€e HCCIEN0BATEILCKHE NeCTBHS:
- BJIAZIETH HaBBIKAMH y4eOHO-
HCCIIEIOBATENIHLCKOM " IIPOEKTHOU

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, MOJIIpDHasl Macca,
MOJIIpHBIA  00BEM, YIIIEPOIHBIN
CKeJIeT, (PYHKIMOHAIbHAs TPYIIIa,
pamvKai, W30Mepusi, H30MeEpHl,
TOMOJIOTUYECKHUI Psil, TOMOJIOTH,
YIJIEBOIOPO/bI,  KUCIOPOA- |
a30TCOJepXKAIME  COEAUHEHMS,
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,  HEIEKTPOJIHTHI,
AIIEKTPOJIUTHYECKAs
JIMCCOLMAIINS,
BOCCTAQHOBHTEITb,
XUMHUYECKOU

OKUCIIUTEb,
CKOPOCTb
peakium,




JeATENbHOCTH,
po0Iem;

- BBIABJITH IPUYUHHO-CIIEICTBEHHBIC CBSI3U U

aKTyaJIM3UpOBaTh 3a[a4y, BbIABUTATh TUTIOTE3Y

€e  peIlCHUs, HAXOOUThb AapryMeHThl Ui

JI0Ka3aTeIbCTBA CBOMX YTBEPKICHHI, 3a1aBaTh

rapaMeTpsl U KPUTEPUU PELICHHUS;

- aHAIM3MPOBaTh  MOJYYEHHBIE B  XOJE

pellieHusl 3aJaudl  Pe3yJbTaThl, KPUTHUECKU

OLICHUBATh ux JIOCTOBEPHOCTb,

MIPOTrHO3UPOBATh U3MEHEHUE B

HOBBIX YCJIOBHUSIX;

- YMETb NIEPEHOCUTH 3HAHHS B TIO3HABATEIIbHYIO

u MPAKTUIECKYIO obnactu

KU3HENIESTEIIbHOCTH;

- yYMEThb MHTETPUPOBATh 3HAHUS U3 Pa3HBIX

MPEAMETHBIX 00JIacTeH;

- BBIIBATATh ~ HOBBIE  WJIEW,  Mpeyararh

OPUTHHAITBHBIE ITOIXO0/IbI M PEILICHHS,;

- CIOCOOHOCTh WX WCIOJNB30BaHHUSA B

ITO3HABATEIbHON Y COLIMAIBHOM ITPAKTHKE

HaBbIKAMU  pa3pelieHus

XUMHUYECKOE paBHOBECHE),
TEOPUH W  3aKOHBI  (Teopus
XHUMUYECKOTO CTpOEHHUS
opranndecknx Bemects  A.M.
bytneposa, TEeOpHUst
AIIEKTPOIUTUYECKON
JUCCOIMALINY, TIePUOUECKHIMA
3akoH J[.M. MenzaeneeBa, 3aKoH
COXpaHEeHUs Macchl),
3aKOHOMEPHOCTH,
CHUMBOJIMYECKUHA  SI3BIK  XHMUH,
(akToJIOrMUecKue  CBENCHUS O
CBOWCTBAX, COCTABE, ITOJIyYCHUH U
6e3omacHOM WCIIOJIL30BAHUH
BOKHEHUIIINX HEOPTAaHWYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY
U TMPAKTUYCCKOW ACSITETbHOCTH
YEJIOBEKA;

- YMETh BBISIBIISITH XapaKTCPHBIC
TIPU3HAKH u B3aUMOCBSI3b
W3yYCHHBIX TIOHSTUH, IPUMCHSITH
COOTBETCTBYIOIINE MTOHATHS TIPH
OTIFICAHHUU CTPOCHUS M CBOHCTB
HEOPraHUYECKUX ¥ OPraHUYeCKUX
BEIIECTB M UX MpeBpallleHU;
BBISBJISITH B3alMOCBSI3b
XUMHUYECKIX 3HAHUI c
MOHSATUAMH ¥ TIPE/ICTAaBICHHUSIMU
JIPYIrUX  €CTECTBEHHOHAYYHBIX
MIPEIMETOB;

- YMETb
HAUMEHOBAHMUS
COCIMHEHUN  MEXKIYHApPOIAHOTO
COor03a TEOPETUYECKON 5
TIPUKJIaTHOM XUMUHU u
TPUBHAITLHBIC Ha3BaHUS
BOXHEUIIIMX BEIIECTB (ITHIIEH,
alleTWJICH, TJUIECPHH, (EHOII,
dbopmanbaerus, YKCYCHas
KHUCJIOTA, TJIMIMH, YrapHBIA Ta3,
YTIIEKHUCITBII ras, aMMHAK,
raiieHas W3BeCTh,  HETallleHas
W3BECTh, TUTHEBAsT COJMAa U
JPYruX), COCTaBIISATH (HOPMYJIbI
HEOPTaHUYECKUX M OPTaHUICCKUX
BEIIIECTB, YPABHEHUS XMMUICCKUX
peakiuii, OOBSICHATh WX CMBICI;

HCIIOJIBb30BaTh
XUMHUYCCKHUX

MOATBEPK1aTh XapaKkTepHbIE
XUMHUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMU
OKCIEPUMEHTAMH M 3alUCIMH
ypaBHEHUU XUMHUYECKHUX
peaKLuii;

- YMETh YCTaHABJIMBATh




IIPUHAIJIC)KHOCTD N3YyYCHHBIX

HEOPTraHNUYECKUX u
OpraHUYeCKUX BEIICCTB K
OMpENeICHHBIM  KJIaccam u
rpynmnam COCJIMHEHUIA,
XapaKTepu30BaTh HMX COCTaB M
Ba)KHEHIIINE CBOICTBA;
OTIpE/ICIISATh BHJIBI
XUMHUYECKHX cBsI3ei
(KoBaJIeHTHAA, HMOHHAsI,

MeTalJIMYecKas,  BOJOPOAHAs),
THITBl KPUCTAUTMYECKUX PEIIETOK
BEIIIECTB; KJIaCCU(PHIIUPOBATH
XUMHNYCCKUEC

peaKiuu;

- chopMHUpOBATH MPEICTABICHUS:
0 XMMMYECKOM COCTaBJISAIOLIEH
€CTECTBEHHOHAy4YHOM KapTHHBI
MHpa, poJii XMMHHU B IMO3HAHHUU

SBJICHUI MIpUPOABL, B
(GOpMUPOBAHUM MBIIUICHUS U
KYJIbTYpbI JINYHOCTH, ee

(YHKIMOHAIBHOM TPaMOTHOCTH,
HEOOXOAUMOM Al pelleHus
HPaKTUYECKUX 3a1a4 u
HKOJIOTUYECKH  OOOCHOBAaHHOTO
OTHOUIEHUSI K CBOEMY 3/10POBBIO
U IPUPOJTHOMN Cpefie;

- YMETb IPOBOJAUTH PAcyeThl 110
XUMHUYECKUM  (dopmyram U

YPaBHEHUSAM XUMHYECKHUX
peakuuii ¢  HCIOJIb30BAHHUEM
bu3neckux BEJINYHH,
XapaKTEPU3YIOIMX  BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI:
MaccChl, o0beMa
(HOpMasnbHBIE YCIIOBHS) Ta30B,
KOJIMYECTBA BEIECTBA;
HCIOJIb30BaTh CUCTEMHbIE
XUMHUYECKHE 3HAHUA L
MIPUHATHS peLieHni B
KOHKPETHBIX KU3HEHHBIX
CUTYyaLMSIX, CBSI3aHHBIX c

BCHICCTBAMU 1 MX TPUMCHCHUEM.

OK 02.
Hcnons3oBaTh
COBPEMEHHBIC

cpeacTBa IIOMCKa,

aHaIM3a
MHTEPIIPETALIMH
uHpopManun

u

n

MH(pOPMAaLIMOHHbIE

TEXHOJIOTHUHN

TSt

B 00/1acTH HEHHOCTH HAYYHOI'0 ITO3HAHMS

- c(hOpMUPOBAHHOCTb MHPOBO33PEHM,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHs HayKH U OOLIECTBEHHOM MPaKTHKH,
OCHOBAaHHOI'O Ha JTAAJIOTe KYJBTYP,
CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B
MIOJINKYJIBTYPHOM MHPE;

- COBEPIICHCTBOBAHUE A3BIKOBOU u
YUTATENbCKOW  KYJABTYpBl ~ KaKk  CpeICTBa
B3aUMOJEHCTBUSI MEXKAY JIFOJAbMH M NTO3HAHUS

- YMEThH IJIaHUpPOBaTh n
BBIIIOJIHATH XUMHYCCKHUI
SKCIICPUMCHT (HpCBpaIJ_ICHI/I}I
OpPraHn4CCKux BCIICCTB npu
HarpeBaHuu, IOJYUYCHUC DTHIICHA
u HU3yUCHUC €ro CBOﬁCTB,
Ka4CCTBCHHBIC pCaknun Ha
AIBACTUABI, KpaxMaJl, YKCYCHYIO
KHUCJIOTY, JACHATypanusa OeIIKoB
Ipu HarpeBaHuu, IIBCTHBIC




BBITIOJTHEHUST  3a/1a4 | MUpPa; peakuuu  O€NKOB; MPOBOIUTH
npoeCCUOHABHON | - OCO3HAHUE LIEHHOCTH HAayYHOM NEATENbHOCTH, | PEaKlMM  HOHHOIO  OOMeEHa,
NeSITENIbHOCTH. TOTOBHOCTb ~ OCYILECTBJIATh IPOEKTHYIO U | ONPEAENsATb  Cpedy  BOJHBIX
UCCIE0BATENILCKYIO JIeATEeNIbHOCTD | PacTBOPOB, Ka4eCTBEHHbIE
MHIIMBUYaJIHHO U B TPYIIIIE; peakuuu Ha cynbdar-, KapOooHaT-
OsjajieHne YyHMBEPCAIbHBIMH Y4eOHbIMH U XJIOpUJ-aHUOHBI, HA KAaTHUOH
N03HABATEJILHBIMU JIeliCTBUSIMU: aMMOHUS; pelarb
B) padora ¢ uHdopmauuei: AKCIIEPUMEHTAIILHBIC 3a7aud 10
- BIIQJICTh HABBIKAMH TOJIy4eHUs MHGPOPMAILIUHM | TeMaM "Mertamnsr" u
u3 HMCTOYHHUKOB Ppa3HbIX TUmoB, | "Hemeramwisl'") B COOTBETCTBUH C
CaMOCTOSITETIbHO OCYLIECTBIISTH MOUCK, aHAIN3, | IPaBUIaMU TEXHUKU
CHCTEMAaTH3ALIHIO U MHTEpIPETANIO | 0E30MaCHOCTH TPH OOPAICHUH C
uHpopmaImn pas3JIuHbIX BUJIOB U | BEIIECTBAMU M JIaOOpaTOPHBIM
¢bopm npencTaBieHuUs; 000py/IOBaHMEM;  IIPENICTaBIIATH
- CO37IaBaTh TEKCThl B Pa3MUHBIX (hopMarax C | pe3ysbTaThl XMUMHUYECKOTO
y4eToM Ha3HaueHus MHPOpMALMK W IIEJEBOM | SKCIepHMeHTa B (opme 3amucu
ayIUTOpHH, BBIOMpAs ONTHMAJIBHYIO (OpPMY | YPaBHEHHH  COOTBETCTBYIOIIMX
NIPE/ICTABIICHUS U BU3YyaIU3aluH; peakimii U opMyaupoBarh
- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb | BBIBOABI ~ Ha  OCHOBE  ITHUX
uH(OpPMAILIMK, €€ COOTBETCTBHE IPABOBBIM H | PE3YJbTATOB;
MOPaJIbHO-ITUYECKUM HOpPMaM; - yMETb aHAIU3UPOBAThH
- HCIMOJIb30BaTh CPE/ICTBAa MH(OPMAIIMOHHBIX U | XUMHUYECKYIO uH(pOopMaIHIo,
KOMMYHUKAIIUOHHBIX TE€XHOJIOTUI B PELICHUU | NOITY4aeMYyIo u3 pa3HbIX
KOTHUTUBHBIX, KOMMYHUKATUBHBIX U | ICTOYHUKOB (CPEACTB MAacCOBOM
OpraHM3allMOHHBIX 3ala4 ¢ coOirofeHueM | uHpopmaimu, cetb MHTepHET U
TpeOoBaHu SPrOHOMUKH, TEXHUKU | APYyTUe);
0e30macHOCTH, TUTHEHBI, | - BIaJETh OCHOBHBIMH METOJIaMU
pecypcocOepexeHus, IIPABOBBIX U | HAYYHOTO TO3HAHHS BEIIECTB U
STUYECKUX HOPM, HOPM HH(POPMAIIMOHHOHN | XUMHYECKUX SIBJICHUI
0€301I1aCHOCTH; (HabioieHME, U3MEpEHHe,
- BJIQJIETh HAaBBIKAMHU PACMO3HABAaHUSI M 3AIUTHI | SKCIIEPUMEHT, MOJICTMPOBAHUE);
uHpopMaly, UHPOPMAIMOHHON OE30MacHOCTH | - YMETh MPOBOAMUTH PACUETHI IO
JMYHOCTH XUMHUYECKUM  (opMmylnaM |
ypaBHEHUSM XUMHYECKHUX
peakuuii ¢  HCIOJIb30BAHUEM
(bUBUIECKUX BEJINYMH,
XapaKTepU3YIOIMX BELIECTBA C
KOJINYECTBEHHON CTOPOHBI:
Macchbl, o0bemMa (HOpMajbHbIE
YCIIOBHSI) Ta30B, KOJUYECTBA
BELIECTBA; HCII0JIb30BATh
CUCTEMHbIE XMMUYECKUE 3HaHUS
JUIS  TIPUHATHS  PEUICHUH B
KOHKPETHBIX KM3HEHHBIX
CUTYyaLMSIX, CBSI3aHHBIX c
BEILIECTBAMH M UX IPUMEHEHUEM
OK 04. - TOTOBHOCTb K CaMOpa3BUTHUIO, | -  YMETh  IUIAHUPOBaTb WU
DddexTuBHO CaMOCTOSITETIBHOCTH ¥ CaMOOIIPEEIICHUIO; BBITOJIHATH XUMHAYECKUN
B3alMOJEICTBOBATD | - OBJIAJICHHE HaBBIKAMHU y4eOHO- | DKCIIEPUMEHT (mpeBpareHus
31 paboraTh B | HCCIENOBATEILCKOM, POSKTHOM M COLMAIBHOM | OpraHMYecKHX  BENIECTB  IIPH
KOJIJICKTHBEC H | ACATCIIBHOCTH, HarpeBaHuH, MOJIy4YCHHE DTHIICHA
KOMaH/Ie. Osnanenne YHUBEPCAIBHBIMHU | ;I  H3ydeHHE €ro  CBOIICTB,
KOMMYHUKATUBHBIMU 1€UCTBUAMMU: KauyeCTBEHHbIC peakuuu Ha

0) COBMeCTHAsI 1eSITEJIbHOCTD:




- TIOHMMAaTh U UCIOJIb30BaTh MPEUMYIIIECTBA
KOMaH/THOW ¥ MHIUBUIYAIbHOU PaOOTHI,

- TPUHUMATD LIEJIM COBMECTHOM ESITENTbHOCTH,
OpraHU30BbIBATh M KOOPAWHHPOBATH JICHCTBUS
Mo ee JOCTH)KCHHMIO: COCTaBJIATH IUIaH
JNEUCTBUM, paclpedeiisiTh poJid C  Y4€TOM
MHEHHUI y4YaCTHMKOB OOCYXIaTh pe3yJbTaThl
COBMECTHOM palOThI;

- KOOPIMHUPOBaTh M BBIIOJHATH padOTy B
YCIOBUSIX ~ pEajbHOTO,  BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMO/ICHCTBHUS;

- OCYILIECTBIISATh IMO3UTUBHOE CTPATETHUYECKOE
MOBEJACHWE B  pA3NIMUHBIX  CHUTYaIMsIX,
MIPOSIBIISATH TBOPYECTBO UM BOOOpaKEHHE, OBITH
WHUIMATUBHBIM

Ogaanenne YHUBEPCAJILHBIMHA
peryJIITUBHBIMM J1€iiCTBUSIMM

r) IpUHATHE ce0sl M APYTrUX JI0aei:

- IPUHUMATh MOTHBBEI M apryMEHTBl IPYTHUX
JOAEH IIpH aHaIM3e pE3yNbTaToB
JEATENbHOCTH;

- IpU3HABaTh CBOE IIPAaBO M IIPAaBO JPYIUX
JIIOJICH Ha OIIMOKH;

- pa3BUBaTh CIOCOOHOCTh IIOHMMAarb MHpP C
MO3UIIMHU JPYTOro YeI0BEKa,;

aNbETUAbl, Kpaxmal, YKCYCHYIO
KUCIIOTY; JIeHATypamus OEJKOB
Ipyd  HAarpeBaHWHW,  IIBETHbIC
peakiuu  ONKOB;  MPOBOJHUTH
peakuuu  HOHHOTO  OOMeHa,
ONpeneNniaTh  Cpeay  BOJHBIX
pacTBOpOB, Ka4eCTBEHHbBIE
peakimu Ha cynbgar-, KapOoHaT-
U XJOpUA-aHUOHBL, Ha KaTHOH
aMMOHWS; periaTh
AKCIIEPUMEHTAIbHBIE 3aJaudl 0
TeMaM "Merasmibr" u
"Hemeramibl'") B COOTBETCTBUU C
HpaBUIAMH TEXHUKHU
0€301acHOCTH TIpU OOpAIICHUH C
BEUIECTBAMH U JIAOOPATOPHBIM

000py/IOBaHUEM;  IPEICTABIIATH
pe3yabTaThl XHUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3ammcu
YpaBHEHUH  COOTBETCTBYIOLIMX
peakuuii  u  (QOpPMYIHPOBATH
BBIBOJIbI Ha  OCHOBE  JTHX
pe3yIbTaTOB

OK 07. B 00s1acTH 3K0J10THY€CKOTr0 BOCTIMTAHUS - chopMHpOBATH MPEICTABICHUS:
CopnelicTBOBaTh - chopMHUPOBAHHOCTH 9KOJIOTUYECKON | O XUMHUYECKOM COCTaBIIAIOIICH
COXPaHEHUIO KYJIbTYpbl, TOHUMAHUE BIMSIHUS COLMAIBHO- | €CTECTBEHHOHAYYHOU KapTHUHBI
OKpY)KaloIIel Cpebl, | JKOHOMUYECKUMX IIPOLECCOB HA  COCTOSHME | MHPA, POJIM XMMHHU B ITO3HAHUH
pecypcocOepeKeHuto, | MPUPOIHOM ¥ COLMAIBHON CPEIbl, OCO3HAHUE | SBICHUM MIPUPOJIBL, B
NPUMEHATh  3HAHMS | VIOOAIBHOTO  XapakTepa  SKOJOTMYECKUX | GOPMUPOBAHMM MBIIUIEHAS U
00 U3MEHEHUU HpO6HeM; KYJIbTYPbI JIMYHOCTH, cC
KJIMMAaTa, TPUHIUIL! | - IUIAHAPOBAHHE U OCYIICCTBIICHHE JENCTBUI B | (YHKIIMOHAIBHOW TPaMOTHOCTH,
6epeKINBOrO OKpY)Karollel cpejic Ha OCHOBE 3HAHUWS IIEJICH | HEOOXOIUMOM ISl pelleHUs
TIPOU3BOJICTBA, YCTOMYUBOTO pa3BUTHS YEJIOBEUECTBA; | MPAKTUYECKUX 3a/1a41
> PeKTHBHO AKTHBHOE HENpHATHE JCUCTBHIA, TIPUHOCSIIMX | SKOJIOTMYECKH  OOOCHOBAaHHOTO
NeiicTBOBATE B | BPEI OKPYXArOILEH CpeNe; OTHOLICHHS K CBOEMY 3J10POBBIO
Ype3BbIYANHBIX - yMEHHE MIPOTHO3UPOBATH | U IPUPOJHOMN CPEE;
CHTYAIHSIX. HeOIaronpusiTHbIE IKOJIOTMIECKUE | - yMEThb COOIoAaTh MpaBuia
MIOCTIEICTBUS MPEMPUHAMACMBIX | SKOJIOTUYECKU I1eJIECO00Pa3HOro
JNENCTBUMN, TPEAOTBPAIIATh UX; MOBEJCHUSI B OBITY M TpPYJOBOU
- pacImpeHue OIlbITa JIESITENIbHOCTU | ACATEIIBHOCTH B HEJSIX
9KOJIOTMYECKON HAIIPABICHHOCTH; COXPaHEHMsI CBOETO 3/I0pOBbsl U
- OBJIAJICHUE HaBbIKaMU Y4EOHO- | OKPYIKAIOIIEH PUPOTHOIN CPEJIbI;
HCCIIEIOBATENBCKOM, MPOSKTHON U COLUAIBHOM | yuMTHIBATH OITaCHOCTb
HACATCIIBHOCTH, BO3CUCTBUS Ha JKUBBIE
OpraHU3MbI OIPENIENIEHHBIX
BELIECTB, MTOHUMAs CMBICIT
roKaszaresst MIPEEITLHON
JIOITYCTUMOW KOHUEHTPALUHU
K 2.1 - ymeHue  oOecrieuuBaTh  yOpaBleHHE | - CPOPMHUPOBATH MPEICTABICHHS:
Oprann3oBbIBaTh JIBUYKEHUEM; O CBOWCTBaxX METALIOB, CILJIaBax,
paboTy mepconana 1o | - IIOHUMaHUE 51 aHaIu3 paboTHI | BUJaX  KOPPO3HH, obnactu




TJIAHUPOBAHUIO
OpraHu3aluu
MEePEBO30YHOTO
npouecca

n

’KEJIE3HOIOPOKHOTO TPAHCIIOPTA

MPUMCHCHHA HCMCTANIMYCCKUX U
KOMITIO3UIIUOHHBIX  MAaTCPUATIOB,
BUJax H CBOMCTBaxX TOIIJINBA,

CMa304HbIX u 3alIUTHBIX
MaTepHanax, CBOMCTBax
HEOPraHUYECKUX u
OpraHu4ecKuX COEIIMHEHUIA,

MapKUPOBKE U MEPEBO3KE IPY30B
T10 KEJIE3HOM JIopore.




2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBbHOM JUCHUILIUHBI

2.1 O6beM TUCHMILIMHBI M BUAbI y4e0HOi#i padoThI

Buj yueOHoi1 padoThI

O0BEM B yacax

O0béM 00pa3oBaTeIbHON TUCHUIIMHBI 72
B TOM YHUCJIE:
OcHoBHOE coep:kaHue 72
B TOM YHUCJIE:
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.
[IpomexyTouHas arTecTauus (B Gopme muddepeHIpoOBaHHOTO 3aUeTa) 2




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 OHATHS U 3aKOHBI HeOpraHuyeckoit u oobuieit xumun. [lepuonuyeckas
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 2.1

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
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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 2.1

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. OOpaTuMble peakuuu. XuMHuUeckoe paBHoBecue. akTopel, BIUAIOLIME 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 XMMUYECKOW peakluu. 3aBUCUMOCTb CKOPOCTH XMMHYECKON PEaKIUH
OT IPUCYTCTBUS KaTaIU3aTopa Ha MPHUMEPE pa3yIoKEHUs MEPOKCUAAa BOJAOPOJA C MOMOIIbIO
JUOKCHJAa MapraHia M KaTajas3bl. PelleHne NpakTUKO-OPUEHTUPOBAHHBIX 3aJaHui Ha
npuMmeHenue npuHuuna Jle-I1llarense a1 HaxoKAeHNS HaNpPaBICHUS CMEIIEHUSI 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

K 2.1

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 2.1

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 2.1

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
I[IK 2.1

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 BelleCTB B JKEJIE3HOJOPOKHOM Xxo3siicTBe. [IpaBuia mepeBo3ku

HEOPraHWYECKUX BEIeCTB M0 JKEJIIE3HOW TOPOre.

2.1.3 ®u3uKo-XUMHUYECKHE CBOMCTBA HEOPTAHUYECKUX COETMHEHUN OK 01 OK 02
OK 04
I[IK 2.1

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, BBICHIMX 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. Kiaccuguxaiysi opraHi4eckux 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 KakK TMOPSIOK COEIWHEHUS aTOMOB MOJIEKYJIE COIVIACHO HX BaJCHTHOCTH.
[IpumeHeHHe OpraHMYECKUX BEIIECTB Ha keyle3HoW gopore. IlonokeHus Teopuu
XUMHUYECKOTO CTpOeHHUs opranmdeckux coeauHenuii A.M. BytiepoBa. Yriepoanslii ckener
OpPraHM4ecKON MOJIEKYJbl 3aBUCUMOCTh CBOMCTB BELIECTB OT XUMUYECKOI'O CTPOEHUSI MOJIEKYIL.
M3zomepuss m wm3omepbl. [lonsarne o QynkumonanpHON Tpymnme. Pamukan.  [IpuHImIb:
KI1acCU(UKAMA OPraHWYECKUX COeTMHEHHH. MeXayHapoaHas HOMEHKJIATypa W IPUHIHIIBI
HOMEHKJIATyphl OPTraHUYECKUX COCAUHEHUH.
CamocrosiTeibHas padora odyuyarommxcs Ne6
[TonGop, ananu3z u mpeobpazoBanue yueOHOUN mH(popmanuu. [logroroBka cooOiieHuil Ha 1
TeMsl 10 BbIGOPY: Kmsub u gestensHocTh A. Kekyme. JKusup u jestenbHocts 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 2
nojsyueHusi. [opeHne MmeraHa Kak OJMH M3 OCHOBHBIX HMCTOYHHMKOB TEIUIa B
IPOMBIIIJICHHOCTH M ObITY. CBOWCTBA MPUPOJIHBIX YIJIEBOAOPOAOB, HAXOXKJIEHHE B MPUPOJIE
Y IPUMEHEHHUE AJIKAHOB.
Paznen 4. YrieBomnopoabl 8/1
Tema 4.1. 4.1.1 CpaBHuUTeNbHAs XapaKTEPUCTHKA METaHa 1 3TaHa OK 01 OK 02
YrieBonopoapl M MX IPUPOIHBIE OK 04
HMCTOYHUKHU IIK 2.1
Conep:xxanue yueOHOro MaTepuaJia
[TpakTrueckas pabota No7 «CpaBHUTENbHAS XapaKTEPUCTHUKA METaHA U ITaHA) 2
MertaH U 3TaH: COCTaB, CTPOEHHE, (PU3NUECKHE U XUMHUYECKHE CBOMCTBA (peaKkuny 3aMELICHUs 1
TOpeHHs), MOTy4YeHHE U IPUMEHEHHUE.
4.1.2 HenpenenbHble YIII€BOJOPObI (aJIKEHBI, aJTKAAUEHBI, aTKUHBI). OK 01 OK 02
OK 04
IIK 2.1
Conep:xxanue yueOHOro MaTepuaJia 2
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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 2.1
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




4

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  XMUMHUYECKHE CBOHCTBA  KHUCIOPOAOCOJCPKALIMX  OPraHMYECKUX

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 (B3auMmojeicTBue rimuepuHa c rugpokcunom wMmeau  (ID)),
aJbJIETUI0B (OKUCIEHUE aMMHUAaYHBIM pacTBOpoM okcuia cepedpa(l) u rumpokcunom 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 mpeoOpazoBaHue yueOHOW umHPopMmanuu. [ToaroToBka cooOuIeHH 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 JOpore, 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 2.1

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 (TTOJIMATUIICH, TIOJIUIIPONIIICH, 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 IK 2.1
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

I1K 2.1




2 3 4
Copepxxanue yueOHOIro MaTepuasa
[Tpaktuueckas padora Nel3. «[IpumMeHeHHE XMMUYECKHUX BEIIECTB M TEXHOJIOTHH C y4€TOM
Oyaymeit mpodecCHOHANTBHON e TETEHOCTH.
Pemenue keiic-3aau 1mo TemaM: MULIEBbIE IMPOAYKTHI, OCHOBBI PALIMOHAIBHOIO MUTAHUA,
BaXHEHILINE CTPOUTENbHBIE M KOHCTPYKIMOHHBIE MAaTepUaibl, CEIbCKOXO3SIICTBEHHOE
IPOM3BOJICTBO, KPACKH, CTEKIIO, KEPAMUKA, MaTepHUasbl JJIs 3JIEKTPOHUKH, HAHOMATEepHaJbl, 2
TEKCTHJIbHBIE BOJIOKHA, MCTOYHHMKHM DHEPTUH, OPraHUYECKHE U MHHEpaJbHBbIC YIOOpeHHS,
JEKapCTBEHHbIE W KOCMETHYECKHE TIpernapaTbl, ObITOBas XUMHs, 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. UaeHTHdUKALMA OpPraHMYECKUX BeLleCTB C MCIO/Ib30BaHMEM WX (QHU3UKO-
XUMHYECKHX CBOMCTB, XapaKTePHbIX Ka4eCTBEHHBIX peaKIHi
IIpomexxyTounas arrecranus o gucuummne. J([uddepenmpoBanHnslii 3auet OK 01 OK 02
2 OK 07
IIK 2.1
Hmoz || cemecmpa: MakcumanbsHas yueOHas Harpyska (BCero) 42
O0s3aTenbHas ayIMTOpHAs yueOHas Harpyska (Bcero) 36
MPAaKTUYECKHUE 3aHATHS 14
1abopaTopHbIe 3aHATHS (PaOOThI) 6
caMmocCTosiTeNbHas paboTa 6
nuddepeHIMpOBaHHBIN 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

HUmoeosas ammecmayus 6 hopme nuddepeHIInpOBaHHOTO 3aUeTa




3. YCJIOBUS PEAJIM3AIIAU ITPOT'PAMMBI OBIIIEOBPA3OBATEJIbHOM
JAUCHUIIJINHBI
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 «lllemouny.

9. Habopsb! peakTHBOB MO OPraHNYECKON XUMHUU.

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 oopamienus: 14.03.2025) / - 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 obOpamienus: 14.03.2025) / - 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 OCBOEHMA JUCHUIIJIMHbI

KoHTponb u oIleHKa pe3ynbTaToB OCBOEHHUS 0OOIIe00pa30BaTeIbHOM AUCIUILTUHBI

«XuMus»  PACKpBIBAIOTCA

qepes

JUCLUIUTMHAPHBIE

PE3yibTaThl, HaIpaBJICHHLIC Ha

dbopMupoBaHUe OOITNX KOMIIETSHIIHMA 110 pa3/ielaM U TeMaM COJICpKaHMs yIeOHOTr0 MaTepHaa.

[Tpomexyrounas arrectamnus B popme nuddepeHImpoBaHHOTO 3a9eTa.

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 - OneHka CaMOCTOATENIBHO
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
MIPUMEHSATH 3HAHUS 00 MIPOMEXKYTOUHOM aTTecTaluu
M3MEHEHUHU KIIuMara,
IIPUHIUIIBI OepeKIIMBOTO
OpOM3BOJCTBA, A(P(PEKTUBHO
JIECTBOBATh B YPE3BbIYANHBIX
CUTYaIUAX
MK 2.1 Tema 1.2,1,6,1.7 - 3aciaymuBaHUuE COOOIICHHIA
Oprann3oBbIBaTh paboty | Tema 2.1 1 OIIEHKA X MOJATOTOBKH;
nepcoHaa 1o miuanuposanuto | Tema 4.1 -IIpakTHKO-OpHEHTHUPOBAHHBIE
" opranuzanuu | Tema 7.1 3a7aHus;
MePEBO30YHOr0 MpoIecca Tema 8.1 - [Ton6op, aHanu3 u
npeoOpa3oBaHue yueOHOU

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.



