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1. OBILIIAS XAPAKTEPMCTUKA PABOYEM ITPOT PAMMEBI
OBIIEOBPA30OBATEJIbHOM JUCLIUTUINHBI « XUMUS»

1.1. MecTo IMCUMIVIMHBI B CTPYKTYpe OCHOBHOH mpo@eccnoHaATbLHOM
o0pa3oBaTeJIbHOW MPOrPaMMbl

O6mieoOpazoBarenbHas AUCHUIUIMHA « XUMHUS» U3ydaeTcsi Ha 0a30BOM ypOBHE B
o0ureo0pa3oBaTeNbHOM IMKJIE Y4E€OHOro IJJaHa OCHOBHOW Mpo¢hecCHOHANIbHOM
o0Opa3oBaTenbHON IPOrpaMMbl YKPYIHEHHBIX rpyImmn CHEIUATLHOCTH
15.02.19CBapouHoe mpou3BOJICTBO.

1.2. Ilesan u muIaHUpyeMble Pe3yJbTAThl OCBOCHHSI AUCIUIINHBI

1.2.1. lean u 3aqa4y TUCHUTLTHHBI

@OopMHUPOBAHUE Y CTYIECHTOB NPEACTABICHUS O XUMHYECKOM COCTABIIAIOLIEN
€CTECTBEHHO-HAYYHON KApTHUHBI MHpPA KaK OCHOBBI MPUHSTHUS PEIICHUN B KU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYaIIUSIX, OTBETCTBEHHOT'O MOBEICHUS B IPUPOAHOMN Cpeie.

3agauM IMCHUIIMHBI:

1) cdhopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEW MPOTEKAHHUS XUMUYECKUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEW Cpele, LEJOCTHOW HAayYHOW KApTUHBI MHUPA,
B3aMMOCBS3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUSI COCTaBIATH (OPMYJbl HEOPraHUYECKUX MU OPraHUYECKUX
BEILIECTB, YPAaBHEHUSI XUMUYECKUX PEAKIUNA, OOBSICHITh UX CMBICI, UHTEPIIPETUPOBATH
pPE3YIbTaThl XUMUYECKUX SKCIIEPUMEHTOB,

3) cdopmupoBaTh  HABBIKM  TPOBEJACHUS  MPOCTEHININX  XUMHYECKHUX
OKCIIEPUMEHTATBHBIX ~ MCCIICIOBAaHUNW ¢  COOJIIOJCHHWEM TMpaBWi  0€30MacHOro
oOpaIlieHus ¢ BEIIeCTBAMH U JJA0OPaTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHHUS HCIOJIb30BaTh WH(OPMAIMI0 XMMHYECKOTO XapakTepa u3
Pa3IMYHBIX HICTOYHUKOB;

5) chopmupoBaTh yMEHHS MPOTHO3UPOBATH MOCIEACTBUS CBOEU NEATEILHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX U MPOW3BOCTBEHHBIX MPOIIECCOB;

6) chopMHupoBaTH MOHUMAHUE 3HAYUMOCTH JOCTKCHUUA XUMUYECKOW HAYKH |
TEXHOJIOTUH JIsl pa3BUTHS COLIMATILHON M MPOU3BOJICTBEHHOM cdep.



1.2.2. Ilnanupyemblie pe3yJbTaTbl OCBOEHHS 001e00pa30BaTeJIbHOM NUCHUIIMHBI B c0oTBeTcTBUU ¢ PI'OC CIIO n

Ha ocHoBe PIT'OC COO

Koa n IlnanupyemMble pe3yabTaThl 0CBOEHHS AUCHUILIMHBI
HAHUMEHOBAHH
e
(popmupyembl Oo0ume JMcuMnJIMHAPHBIE
X

KOMIIETEeHIUI

OK 01. B yacTu TPpya10BOr0 BOCIMTAHUS: - BJAJACTh CHUCTEMOH XUMHUYECKMX 3HAHWUW, KOTOpas  BKJIIOYACT:

Bri6bupaTh - TOTOBHOCTh K TpyAY, OCO3HAHHWE I[EHHOCTH | OCHOBOIIOJIATAIONINE IMOHSATHS (XMMHYECKUH DJIEMEHT, aTOM, JJICKTPOHHAS

CIIOCOOBI MacTepcTBa, TPYAOTO0HUE; o0oouka atoma, s-, p-, d-3J€KTpOHHBIE OPOMTA ATOMOB, HOH, MOJICKYJIa,

pelieHus 3a1a4 | - TOTOBHOCTh K  AQKTUBHOW  JICSITENLHOCTH | BAJICHTHOCTh, 3JIEKTPOOTPUIATEIIBHOCTh, CTENCHb OKUCICHHS, XHMMHYCCKas

npodeccuoHan | TEXHOJOTHYECKOH u COLIMAJIbHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSIPDHBIH OOBEM, YIJICPOAHBIA CKEINET,

BHOM HaIPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATh, | GYHKIIMOHAIBHAS TPYINa, PaJHKall, ©30MEPUs, U30MEPbI, TOMOJIOTHUCCKHU I

JEATEIPHOCTH | IJIJAHUPOBATh M CaMOCTOSITEIIBHO  BBINOJHATH | PsJl, TOMOJIOTH, YIJIE€BOIOPO/IbI, KUCIOPO/- U a30TCOACPKAIIUE COCAUHEHUS,

MPUMEHUTENBH | TaKyIO ICSITCIHLHOCT; OHMOJIOTMYECKH aKTHBHBIC BemlecTBa (YIJICBOABI, JKUPBI, OCIKH), MOHOMED,

0 K pa3jMYHbIM | - UHTEpEeC K pa3IMYHBIM cepaM | monmuMep, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJSPHBIC  COCAMHCHUS,

KOHTEKCTaM po(heCCHOHATIBHON JSSITSILHOCTH, KPUCTAJUTMYECKAsT PEHISTKA, TUIBI XUMHUYECKUX PEAKIUil (OKUCIUTEIBHO-
OsjiajieHHe  YHHUBEPCAAbHBIMH  y4eOHBIMH | BOCCTAHOBHTEIBHBIC, IK30-U SHIOTEPMUUYECKHE, PEAKIIU HOHHOTO OOMEHa),
MO3HABATEJbHBLIMH JeiiCTBUSIMHU: pacTBOP, IAEKTPOIHUTHI, HEINECKTPOIHUTHI, IEKTPOIUTUYECKAS TUCCOIHAIIHS,
a)0a30Bble JIOrHYECKHE JeiiCTBHSL: OKHCIIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKOW PEAKIINH, XUMUIECKOE
- CaMOCTOSATENHHO bopMyIHpPOBaThH U | paBHOBECHE), TEOPUM W 3aKOHBI (TCOpPHS XHMHUYECKOTO CTPOCHUS

aKTyaJIM3upoBaTh MpPOO0JIeMy, paccCMaTpHBaTh e€¢
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CYHIGCTBGHHBIﬁ HpI/I3HaK nJIn
OCHOBAHUA OJIA CpaBHeHI/Ifl, KJ'IaCCI/I(bI/IKaLII/II/I )51
000011IecHNS;

- ONpEeNeNsiTh LENU JIEATEIbHOCTH,
apaMeTPhbl U KPUTEPUU UX JOCTUKECHUS;
- BbIABJIATH 3aKOHOMCPHOCTH W IIPOTHUBOPCUYHUSA B
paCCManI/IBaeMBIX SIBJICHUAX,

- BHOCHUTH KOppeKTI/IBI)I B ACATCIIBHOCTD,
OLCHUBATH COOTBCTCTBUC pe?;y.]'II)TaTOB nesM,

3a/1aBaTh

opranuyeckux Bemects A.M. bBytnepoBa, Teopus 3JIEKTPOIUTUUYECKOU
Juccoumanuu, nepuonnueckuit 3akon /.M. MenzaeneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SI3BIK XMMUHU, (PAKTOJIOTHUECKUE
CBE/ICHUs O CBOWCTBAX, COCTAaBE, MOJIYYEHUU U OE30M1aCHOM HCIIOJIb30BaHUU
BOKHEHIIMX HEOPraHWYeCKUX M OpraHMYecKHX BEIIeCTB B OBITY U
MPAKTUYECKOH 1eSITEeIbHOCTH YEJIOBEKa;

- YMETh BBISBJIATH XapaKTepHble MPU3HAKK U B3aUMOCBSI3b H3Y4YEHHBIX
MOHATHH, MPUMEHSITh COOTBETCTBYIOIME OHATUS IPU ONMCAHUM CTPOSHUS U
CBOWCTB HEOPraHMYECKHX M OpPraHMYECKUX BEIIECTB U HMX IPEBpALICHMIA;
BBISIBJIATH ~ B3aMMOCBSI3b ~ XMMMYECKUX  3HAHMUW C  TMOHATUAMU U
NPEACTaBICHUSIMHU APYTUX €CTECTBEHHOHAYYHBIX PEAMETOB;




OLIGHUBATh PUCKH MOCIEICTBUI 1€ATEIbHOCTH;

- pa3BHUBaTh KPEATHUBHOE MBIILICHHUE IPU PEIICHUN
JKU3HEHHBIX TIPOOJIEM

0) 0a3oBble Hccie10BaTeIbCKUE JeldCcTBUS:

- BJIAJICTh HABBIKAMH Y4YCOHO-HCCIICI0BATEIHCKOM
u MPOEKTHON NesITEeNbHOCTH, HaBbIKAMU
paspenieHus npodiem;

- BBIIBJSITH TNPUYUHHO-CIICICTBEHHBIE CBSI3U H
aKTyaJlU3upoBaTh 3aJady, BBIIBUraTh TUIIOTE3Y €€
perieHus, HaXOIHTb apryMeHTbI TUISE
JIOKa3aTeNbCTBA CBOUX YTBEPXKICHUN, 3a7aBaTh
napaMeTpsl ¥ KPUTCPHH PEIICHUS;

- aHANM3WPOBATH IOJYYCHHBIE B XOJE PEIICHUS
3aa4ll Pe3yJIbTaThl, KPUTUYECKU OICHUBATH HMX
JIOCTOBEPHOCTh, IMPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO H
MPAKTHYECKYIO 00JIACTH KHU3HEACITCILHOCTH;

- yYMeTh HHTETPHPOBATh 3HAHUS W3 Pa3HBIX
MPEIMETHBIX 00JIacTei;

- BBIIBHraTh  HOBBIC  WJICH,
OpHUTHHATBHBIC TTOJIXOABI U PEIICHHSI,
- CIOCOOHOCTH MX MCHOJB30BAHUS B
IIO3HABATEJILHON M COLUAJIBHOM IPAKTUKE

npeaaraTh

- yMeTh MHCIIOJIb30BaTh HAMMEHOBAHUS XUMHUUYECKUX  COCAMHEHUU
MEXJAYHAPOJAHOIO COI3a TEOPETUYECKOM U TMPUKIAJHOM XUMHUU U
TpUBHAJIbHbIE HAa3BaHUS BaXKHEHIINX BELIECTB (ITUJICH, alleTUJIECH, IIULIEPUH,
¢denon, ¢dopmanbaerua, YKCycHas KHCIOTa, TJMIMH, YrapHbIi ras,
YIJIEKUCHBIN Ta3, aMMHaK, TalieHas U3BeCTb, HeralleHasi U3BeCTh, UTheBast
Cola M JAPYruX), COCTAaBJIATh (OPMYJIBI HEOPraHMYECKHMX U OPraHMYECKHX

BEIICCTB, VYPAaBHEHUS XUMUYECKUX pEAKIUH, OOBICHITH WX CMBICIH,
MOATBEPKAATh XapaKTEpHbIE XUMHYECKHUE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIIMMH KCIEPUMEHTAMHU U 3AMUCSIMH YPaBHEHUH XUMHUYECKUX
peaKIuii;

- YME€Thb YCTaHaBJIMBATh NPUHAJJICKHOCTh M3YUYEHHBIX HEOPraHUYECKUX U
OpraHMYECKUX BEIIECTB K ONPEAEICHHBIM KJaccaM U I'pyInaM COEAWHEHU,
XapaKkTepU30BaTh WX COCTAB U BAXXHEWIHWE CBOWCTBA; ONPEHAECIATH BHUJIbI
XUMUYECKUX CBsA3EH (KOBaJEHTHAs, MOHHAS, METAJTHYECKAsi, BOAOPOIHAs),
TUIBI KPUCTAITMYECKUX PEIIETOK BEIIECTB; KIACCUPUIIMPOBATH XUMUYECKUE
peaxkuuu;

- chopMHpOBaTh NPEACTABJICHUA: O XHMHYECKOW  COCTaBJIAIOLICH
€CTECTBEHHOHAYYHOW KAapTHHBI MUpa, POJIM XMMHUU B TO3HAHUU SIBJICHUU
npupoAbl, B (OPMHUPOBAHMHM MBINUICHUS ¥ KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATIBHOM TPAMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS TMPAKTHISCKUX
3aa4 U HKOJOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY 370pPOBBIO U
MPUPOJIHOM CPENIE;

- YMEeThb MPOBOJUTH PACUYETHl MO XUMHUYECKUM (GOpMyJaM U YpaBHEHHSIM
XUMHUYECKUX  peaKkUWil ¢ HCIOJb30BaHHEM  (PU3UYECKUX  BEJIMYHUH,
XapaKTEepU3yIOIUX BEUIECTBA C KOJUYECTBEHHOW CTOPOHBI: Macchl, 00bemMa
(HOpManbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBAa; MCIOJIb30BAThH
CUCTEMHbIE XMMHYECKHE 3HAHUS JUIsl IPUHIATHS PEIIEHUM B KOHKPETHBIX
JKU3HEHHBIX CUTYallUsIX, CBSI3AHHBIX C BEUIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcmons3oBath
COBPEMEHHBIC
cpencTBa
TTOMCKa,
aHajm3a u

B 06.1acTMLIEHHOCTH HAYYHOTO NTO3HAHHUSA

- c(OpMUPOBAHHOCTb MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKHM M OOIIECTBEHHOM MPaKTHUKH,
OCHOBAHHOT'O Ha uasore KYJbTYP,
CHOCOOCTBYIOLIETO OCO3HAHMIO CBOETO MeCTa B

- yYMeThb IUIAHUPOBATb M  BBINOJHATH XHUMUYECKUHW OSKCHEPUMEHT
(mpeBpamieHusi OPraHWYECKUX BEIISCTB TMPU HATPEBAHUH, IMOIy4YEHUE
ATUJIEHA U U3YyYEHHUE €ro CBOMCTB, KAUYECTBEHHBIE PEAKIIMU Ha ajbJIETUbI,
KpaxMmall, YKCYCHYIO KHUCJOTYy, IeHaTypamus O€lKOB TpH HarpeBaHUH,
[[BETHbIC peaKIUH OENIKOB; TMPOBOJUTH peaKIWd HOHHOTO OOMeEHa,
OTIPENETSATh CPEy BOTHBIX PACTBOPOB, KAUE€CTBEHHBIE PEaKIluu Ha Cylbdar-,




UHTEpIpeTanu
1 uHhopMaIuu
u
uH(pOpMaIOH
HBIC
TEXHOJIOTHH
TUTS
BBITIOJTHECHUS
3a1ad
npodeccuonan
BHOU
JIeSATeIbHOCTH

MOJIMKYJIBTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE S3bIKOBOW M UUTATEIbCKOU
KYJbTYpbl KaK CpPEIICTBAa B3aUMOJCHCTBUS MEXIY
JIIOJIbMU U TIO3HAHUS MHPA;

- OCO3HaHHE IIEHHOCTM HAYYHOW [EATEIbHOCTH,

FOTOBHOCTb ~ OCYILECTBIATH  NPOEKTHYHO U
HCCIIEI0BATEIIbCKYIO JEATEIBHOCTD
WHJUBHYaJIbHO U B TPYIIIE;

OBiafeHHe  YHHBEPCAJBHBIMH  Y4eOHBIMH

MO3HABATEJbHBIMH 1eHCTBUAMU:

B) padora ¢ uHpopmanueii:

- BJIQJIETh HABBIKAMU IOJIy4€HUS MHPOPMALMU U3
UCTOYHUKOB pPa3HbIX THUIIOB, CAMOCTOSITEIbHO
OCYIIECTBIIATh MOUCK, aHAJIU3, CUCTEMATU3ALMIO U
MHTEPIIPETALUI0 HUH(OPMALMK Pa3IUYHBIX BUIOB
1 (GOpM MpeCTaBICHUS;

- co3JaBaTh TEKCThl B Pa3MYHBIX (opmarax c
y4eTOM Ha3Ha4YeHHUs HHPOpMAIUU U LEJeBOH
ayquTOpUM, BBIOMpas ONTUMaJbHYIO  (opMmy
MPEACTAaBJICHUS U BU3yaJIN3alllH;

- OlLEHUBAaTh JIOCTOBEPHOCTh, JIETUTUMHOCTH
uH(popMalMy, €€ COOTBETCTBHE IIPABOBBIM H
MOpabHO-3TUYECKUM HOpMaM;

- HCIOJBb30BaTh CpeACTBAa HMH(OPMALMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJOTUHA B PEUICHUU

KOTHUTUBHBIX, KOMMYHUKATHBHBIX u
OpPraHM3allMOHHBIX  337ad C  COOJIOJACHHEM
TpeOOBaHMUI SPrOHOMHUKHU, TEXHUKH 0€30M1aCHOCTH,
TUTHEHBI, PECypcoCOEpe)eHUs, TMPaBOBBIX U
STHYECKHUX  HOPM, HOPM  HMH(POPMAIMOHHOMN
0e30I1aCHOCTH;

- BJIQ/ICTh HABBIKAMH PACIIO3HABAHUS M 3aIIUTHI
uH(popMmaIuu, nHGOpMaMOHHON OE30MaCHOCTH
JMYHOCTH,

KapOoHAT- W  XJIOPUI-aHHOHBL, HAa  KAaTHOH aMMOHHS;  pelaTh
JKCIIEpUMEHTANIbHBIE 3amaur 1o TemaM "Meramiel" u "Hemeramnsl") B
COOTBETCTBUM C IpaBUJIaMU TEXHHUKH O€30IaCHOCTU MpHU OOpaleHUH C
BEIIECTBAMU U JIAOOPATOPHBIM 00OpYIOBaHUEM; MPEACTABIATh PE3yIbTaThl
XMUMHMUYECKOT0 SKCIepuMeHTa B (hopMe 3alicy ypaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIUpPOBaTh BHIBOABI HA OCHOBE 3THX PE3YJIbTaTOB;

- YMETb AHAJIM3MPOBATh XHMHUYECKYI0 HH(POpMAIUIO, IOJy4aeMyl U3
pa3HBIX MCTOYHHKOB (CpeACTB MaccoBod HHpopmammu, cetb MHTEpHET H

Apyrue);

- BJaleTh OCHOBHBIMM METOJAaMH HAYYHOrO TIIO3HAHMS BEIIECTB U
XUMHUYECKUX  fABIeHUN  (HaOmioleHue,  U3MEpeHue,  SKCICPUMEHT,
MOJICTUPOBAHUE);

- yMETb NPOBOAUTH PACUEThl MO XUMHYECKUM (opMyjaM M YpaBHEHUAM
XUMHYCCKUX peaKuHﬁ C HUCITOJIBb30BAHUEM (i)I/ISI/I‘-IeCKI/IX BCJINYMH,

XapaKTEePU3YIOIIUX BEHIECTBA C KOJUYECTBEHHOM CTOPOHBI: MaccChl, 00beMa
(HOopMasbHBIE YCJIOBUS) TIa30B, KOJMYECTBA BEUIECTBA; HCIOJIb30BATh
CUCTEMHbIE XMMHUYECKHE 3HAHUS JUISl NPUHSITUS DPEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsX, CBA3aHHBIX C BEIIECTBAMHU U UX MPUMEHCHHEM




OK 04. - FOTOBHOCTD K CaMOpa3BUTHUIO, | - YMETh IUJIJAHUPOBaTh M  BBINOJHATh XUMHUYECKUH  HKCIIEPUMEHT
DddexTrBHO CaMOCTOSITEJIbBHOCTH M CaMOOIIPE/IEJIEHHIO; (mpeBpalieHusi OpPraHWYECKUX BEIIECTB IpPU HArpPEBAHUM, MOJIYYEHUE
B3aMMOJICHCTBO | -OBJIaJICHUE HaBbIKaMU yueOHO- | 3TUJIEHA U M3yYEHHUE €r0 CBOMCTB, KAUECTBEHHbIE PEaKLUU Ha albJEeTUIbL,
BaTh U HCCIIEZIOBATENIbCKOM, MPOEKTHOW M COLMAIBHOW | KpaxMall, YKCYCHYIO KHUCJOTYy; JeHaTypauus OelKOB IpU HarpeBaHUH,
paboTats B JeSITeIbHOCTH; [BETHbIE peakuuu OEJKOB; TMPOBOJAUTH pEaKIUu HOHHOro oOMeEHa,
KOJUIEKTUBE U Osuanenue YHHBEPCAJIbHBIMH | ONPEIENATh CPENy BOJHBIX pacTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha Cyibdart-,
KOMaHj1ie KOMMYHHKATHBHBIMH JeHCTBUSIMM: kapOoHAT- W  XJIOPUI-aHWOHBI, HA KAaTHOH aMMOHHS;  pelaTh

I) COBMECTHAs AeATEJbHOCTh: JKCIEpPUMEHTaNbHbIE 3a7auu 1mo TeMaM "Metamwis" u "Hemeramnsl") B

- TIOHUMaTh M HCIOJIB30BaTh IPEUMYIIECTBA | COOTBETCTBUM C MpPaBUJIAMH TEXHUKUA OE30MACHOCTH TpU OOpaIleHUUu C

KOMaH/HOHM U UHAMBUAYAIbHON pabOTHI; BEIIECTBAMU U JITAOOPATOPHBIM 00OpYIOBaHHEM; MPEACTABIATh PE3YIbTAThI

- TPUHHUMATH II€JIM COBMECTHOM JEsITENbHOCTH, | XUMHUYECKOT0 SKCIIEpUMEHTa B pOpMe 3aIIUCH ypaBHEHUI COOTBETCTBYIOLIHX

OpPraHH30BbIBATh U KOOPAUHUPOBATH AEUCTBUS MO | peakuuil U (opMyIHpOBaTh BHIBOJBI HA OCHOBE ITUX PE3YyJIbTaTOB

€ JOCTHIKCHHIO: COCTAaBJISATh MJaH ICHCTBUH,

pacrpeaensaTh pojau C y4€TOM MHEHHUI y4aCTHUKOB

00CYXKIaTh pe3yIbTaThl COBMECTHON pabOTHI;

- KOOpAMHHUPOBATH ¥ BBINOIHATH pabOTy B

YCIIOBHSIX peanbHoro, BUPTYaJIbHOTO u

KOMOWHHPOBAHHOTO B3aMO/IEH CTBUS

- OCYIIECTBJISATh IO3UTUBHOE CTpPATErHYecKoe

MOBEJIEHUE B PA3IMYHBIX CUTYalUAX, MPOSIBISTH

TBOPYECTBO ¥ BOOOpaxKeHHe, ObITh HHUIIMATHBHBIM

OsBi1aieHHe YHUBEPCAJbHBIMHU PeryjisiTUBHBIMU

AeicTBUAMM:

1) IPUHSATHE cCe0s U APYTUX JIOAei:

- IPUHUMATh MOTUBBI U ApIryMEHTBI JPYTUX JIIOAEH

IIpY aHAJIN3€ PE3YJIbTAaTOB JAESITEIbHOCTH;

- IPU3HABaTh CBOE MPABO U IMPABO APYrUX JIIOJEH

Ha OIIHOKU,

- pa3BUBATh CIIOCOOHOCTH TIOHUMATh MUP C

MO3UIIMH JPYTOro 4eJOBeKa;
OK 07. B 00/1acTHIKO0JI0THYECKOTO BOCTIMTAHUSA - chopMHupOBaTh TPEACTABJICHUS: O XUMHYECKOW  COCTABIISIOLICH
CopnelicTBOBaTh | - CHOPMUPOBAHHOCTD JKOJOTHYECKOH KYJIBTYpBI, | €CTECTBEHHOHAYYHON KapTUHBI MHpA, POJM XUMHH B TO3HAHHUH SBJICHUU
COXPaHEHUIO MOHUMAaHUE BIHSHHS COLUUAIBHO-)KOHOMHYECKUX | IPUPOILI, B (OPMHUPOBAHUM MBIIUICHUS W KYJIbTYypbl JIMYHOCTH, €€

OKpY’KaroIen

MPOLIECCOB ~ HA  COCTOSIHUE  NPUPOJHOW U

(bYHKIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUS MPAKTUIECKUX




Cpensl,
pecypcocoepex
EHUIO,
MPUMEHSITh
3HaHUS 00
W3MEHEHUU
KIIMaTa,
TPUHIIUTIBI
OEpeXKITMBOTO
IPOM3BOCTBA,
3¢ HeKTUBHO
JIEHCTBOBATH B
Ype3BbIYANHBIX
CHUTYaIUsIX

COLIMAJIBHOM  Cpefbl, OCO3HaHUE IJI00aJIbHOr O
XapakTepa SKOJIOTHYECKUX MpodieMm;

- IUJIJAHUPOBAHUE M OCYILECTBJICHUE JCHCTBHI B
OKpYXarolllel cpene Ha OCHOBE 3HaHUA Leei
YCTOMYMBOIO pa3BUTHS YE€JIOBEUECTBA;

AKTUBHOE HENpUsITHE JEUCTBUN, TPUHOCAIINX
BpEN OKpYXKalolen cpeae;

- yYMEHHE MPOTrHO3UPOBATH HEOIArONPHUSITHBIC
DKOJIOTUYECKHUE IOCIEACTBUS IIPEANPUHUMAEMBIX
JIEVCTBUH, IPEJOTBPALIATh UX;

- paclpeHue OIbITa
9KOJIOTUYECKON HAINPaBJICHHOCTH;
- OBJIAJJCHHUC HaBbIKaMH y‘le6HO-HCCHCﬂOBaTeHBCKOfI,
IIPOEKTHOU U COLIUAIIBHOM AESTEIbHOCTH;

ACATCIIBHOCTH

3aa4 U DKOJOTUYECKH OOOCHOBAHHOI'O OTHOIICHHUS K CBOEMY 370POBBIO U
NPUPOJHON CPELE;

- YMeTh CO0JII0/1aTh MpaBUiia SKOJOIMUECKU L1eJIeco00pa3HOro NOBEIEHUS B
OBITY M TPYAOBOM NEATENbHOCTH B LIENAX COXPAaHEHUS CBOETO 3/10POBbS U
OKpY’Karollled MPUPOJHOM CpEeIbl; YYUTHIBATh OMNACHOCTh BO3JIEMCTBUS Ha
JKUBBIE OPraHU3Mbl ONPENEIICHHBIX BEIIECTB, MOHMMAs CMBICI MOKa3aTens
IIPEEIbHON TOIYCTUMOM KOHIICHTPALUH

1.3. PeKOMeHIlyeMOC KOJIMYIE€CTBO YaCOB HA 0CBOCHHUE NPpOorpaMmMmbl TUCHUTIVIMHBI:

MaKCHUMaJIbHOW y4eOHOM Harpy3Kku odydJaromierocst 72 daca, B TOM YHCIIE:
TEOPETHYECKOro 00ydeHus 36 4acoB
MPaKTUYECKUX 3aHATUH 32 4acoB
caMOCTOsITEIbHASI BHEAyIUTOpHAs paboTa 4 yaca




2. CTPYKTYPA U COJIEP’)KAHUE OBILIEOEPA3OBATEJIbHOM

JUCHATUIMHBI « XUMUWA»

2.1. O6beM JUCUMILIMHBI U BUIABI Y4e0HOIl padoThI

Oovem uacos

Buna yueOHoM padoThI 1 cemecmp 2 camecmp
MaxkcuMmasibHasi ydeOHasi Harpy3ka (Bcero) 36 36
Oobs3aTenbHast ayAuTOpHasA yueOHast 34 34
HArpy3ka (Bcero)

B TOM YHCJIE:

JIEKTUHA 18 18
MPAKTUYECKUE 3aHATHUS 16 16
Dopmbl NPOMENCYMOUHOU ammecmayuu Hugdgepenyu-

PpPOBanHblU
3auem
CamocrosiTeqibHAs BHeayIMTOPHasl yueOHast 2 2
HArpy3Ka (Bcero)
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2.2. TemaTu4eckuii VIaH U CoAepPKaHMe TUCHUILIMHBI

Ypoesenw
HaunmeHoBanue Coaep:xxanue yaeOHOTro MaTepuaja, 1ad0paTopHble M MPAKTHYEeCKHe padoThl, CAMOCTOATEIbHAS O6bem
pa3/iesioB U TeM padoTa obyuawumxcs, KypcoBasi padot (IPOEKT) (eciu npedycmompensi) 4acos ocezeuu
1 2 3 4
Paznea 1. Opranuyeckasi XM Musi 34
Tema 1.1. Cojep:kaHue y4eOHOT0 MaTepuajia 2
OcHoBHbIC OHATHA | 1 IIpenmer opranuyeckod XuMuH.IIpupoaHBIE, HCKYCCTBEHHBIE M CHHTETUYECKHE OpPraHUYECKUE 2 1
OpPraHu4ecKou BeniectBa. CpaBHEHHE OPraHUYECKHUX BEIIECTB ¢ HEOPraHWYEeCKUMHU. Teopusi CTpOEHUs OPraHUYECKUX
XMMMH U Teopus coequHeHuid A.M. BytnepoBa. OCHOBHBIE MOJOKEHUSI TEOPUU XMUMHUYECKOTO cTpoeHus. M3omepus u
CTPOEHHs u3oMepbl. Xumuueckue (GopMynbl W MOIEIM MOJIEKyJd B opranuyeckoil xumuu. Kiaccuduxarms
OpPraHu4ecKHX oprannyeckux BemecTB. Knaccugukainus BemecTB MO CTPOSHHUIO YIVIEPOJHOTO CKeleTa M HaJIM4YHIo
coeAMHeHH ¢yHKUMOHaNbHBIX rpynn. ['omosiorn u romonorus. Hauana nomenknatypsl IUPAC. Knaccugukanus
peakuuii B opraHudeckoil xumuu. Peakuuu npucoeauHeHus (TUAPUPOBAHUS, TaJOT€HUPOBAHUS,
TUIPOraJIor€HUPOBAHHUS, rUpaTalun). Peakuun OTILEMJICHUS (merunpupoBaHus,
JeruJIporajoreHupoBaHus, feruaparaunun). Peakinuu 3amenienus. Peakiuu nsoMmepuzanum.
IIpakTHyeckoe 3aHsITHE 2 1
[TpoBepka 3Hanmit oOydarommxcs mo Teme 1.1. 3HaHMe OCHOBHBIX MOJOKEHHUHN Teopun byTiepoBa, ymeHune
IIOCTPOEHUS YIVIEPOJHBIX CKEJIETOB Ha IPUMEpE IMPOCTHIX YIVIEBOAOPOJOB M HX IPOU3BOAHBIX. YMEHHE
OIIPEIENATh THITHI THOPUAN3ALUU aTOMOB YIJIEpO/ia, HAJTWYKE MH- U CUTMa- CBSI3eH B CTPYKTYPHOH (opmyre
OpPraHUYeCcKOro BEIIECTBA.
Tema 1.2. Conep:xxanue yueOHOro MaTepuajia 10
Yraesoaopoasl u ux | 1 AnkaHbl. AJIKaHbl: TOMOJIOTHYECKUH PAJl, ©30MEPHS 1 HOMEHKJIATypa aJIKaHOB. XMMUYECKHE CBOMCTBA 4 1
NPUPOAHbIE aNKaHoB (MeTaHa, 9TaHa): TOPEHUE, 3aMelIeHHE, pa3liokKeHHe, TeruaprupoBanue. [IpuMeneHne ajakaHoB
HCTOYHUKH Ha oOcHoBe cBOMCTB. IIpomeccsl NPOMBIIIICHHON MepepaloTKM HEPTU: KPEKUHI, PUPOPMHHT.
OxraHoBO€ 4YHMCJIO OEH3MHOB M LIETAHOBOE YHUCJIO JAM3EIbHOrO TomumMBa. Kokcoxumuueckoe
IIPOM3BOICTBO U €r0 MPOJYKIHS.
Pelenue skcriepuMeHTalbHbIX 3a/1a4
2 AJIKEHBI. DTUIIEH, €ro  IOJy4YECHHUE (meruapupoBaHUEeM  3TaHa,  JeNOJIMMepU3anuen 1
nojudTUIeHa).'oMonornyeckuil  psa, U30MepHs, HOMEHKJIATypa allkeHOB. XUMHYECKHE CBOWCTBa
ATUJIEHA! KaueCTBCHHbIC peakinuu (oOecIiBeYMBaHWEe OpPOMHOM BOJABI M  pPacTBOpa 4

rOpeHue,
nepMaHraHarta Kajus), TuapaTaius, noauMepusanus.lIpuMenenue 3TuaeHa Ha OCHOBE CBOMCTB. JIMeHbI
n kaydyku. IToHsTHE O AMEHAX Kak yriaeBOJOpOJaxX C JABYMs ABOWHBIMU CBs3sMU. CONpsHKEHHbIE
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IUeHbl. XHMHUYECKHe cBoiicTBa OyTtanueHa-1,3 u wusompeHa: obecrBeunMBaHue OpOMHOM BOABI U
noJmMepusanus B Kaydyku. HaTypanbHeli M CHHTETHYECKHME Kaydykd. Pe3uHa. AJIKMHBI.
AnernsieH. XHMHUYECKHE CBOMCTBA  aleTHJICHA: TOpeHHe, O0OeCIBEYMBAaHUE OpPOMHOW  BOJBI,
IIPUCOEIMHEHUE XJIOPOBOZOpPOAAa M ruzapatanus. lIpuMmeHeHue aleTuineHa Ha OCHOBE CBOMCTB.
MesxkiaccoBast ”30MEpUs C aJIKaJUEHAMM.

Apensbl. ben3on. XuMmudeckne CBOMCTBa OCH30i1a: TOPEHHUE, PEAKIMK 3aMelIeHHs (TajJoreHupOBaHuE,
HuTpoBaHue). [IpumMenenne 0eH301a Ha OCHOBE CBOMCTB.

IIpakTuyeckne 3aHATUHS

1

ITpenenbHbIE YTIEBOAOPObI. AJIKaHbl. XUMHUYECKHE U (prU3NIEcKre CBOMCTBA, MOJIydCHHE.

2

HenpenenbHble yriieBonopoasl, XUMUYECKUE U (PU3NUECKHE CBOICTBA, TOTYUYEHHUE.

ApoMaTudeckue yrieBolopo/ibl Ha npuMepe 0eH30J1a U ero NpocTeiIInX roMojoroB. XMMUYECKHE U
¢u3nyecKre CBONCTBA, OJTyUEHHE.

Tema 1.3.
Kucaopoacoaepxain
e OpraHnvyecKue
COCAUHECHUA

Cojep:kaHue y4eO0HOT0 MaTepuaJia

=]

1.

Cruptsl. [Tonydaenue sTanosia OpoKeHHEM TIOKO3bl M THApATallUed dTHIICHA. [ MapOKCUIIbHAS TPyIa
Kak (yHknuoHanpHas. [loHSATHE O mpenenbHBIX OJHOATOMHBIX CHUpPTaX. XHMHUYECKHE CBOMCTBA
3TaHOJIA: B3aUMOJIEWCTBUE C HAaTpHeM, OOpa30BaHUE MPOCTHIX M CIOXKHBIX 3(QHUPOB, OKHCICHHE B
anpaeruy. IlpuMeHeHne »53TaHONa Ha OCHOBE CBOMCTB. AJIKOrOJM3M, €ro IOCIEACTBUS WU
IpenynpexIeHue. [ MeprH Kak mpeacTaBUTeIb MHOITOAaTOMHBIX CIUPTOB. KadecTBeHHas peakius Ha
MHOroatomHsle cnuptel. [Ipumenenne rimmunepuHa. denon. Pusnueckue M XUMUYECKHE CBOWCTBA
¢denona.BzauMHoe BiMsHUE aTOMOB B MOJeKyJe (heHosa: B3auMOJeiiCTBIE C THUIPOKCUIOM HAaTpHs U
a30THOU KucioToi. [IpuMeHenne ¢peHora Ha OCHOBE ero CBOMCTBA

N

Anpnerunsl. [Torsartue 06 anpaernaax. AnpIerugHas rpynna Kak GyHKunoHambHas. Dopmanpaerua u
€ro CBOMCTBA: OKUCIICHHE B COOTBETCTBYIOIIYIO KUCIIOTY,BOCCTAHOBJIECHUE B COOTBETCTBYIOLIMM CIIUPT.
ITonydyeHne anbIeruioB OKMCICHHEM COOTBETCTBYIOUIMX cnupToB. [IpuMeHeHue ¢opmanpaeruia Ha
ocHOBe ero cpoicTB. KapOoHoBble kucinotbl. [loHstne o kapOoHOBBIX KHcioTaX. KapOokcuibHas
rpynna kKak (QyHKiuoHanbHas. ['oMosormueckuil psa IpelenbHBIX OJHOOCHOBHBIX KapOOHOBBIX
kucinort. [lomyueHre kapOOHOBBIX KUCIOT OKHCIEHUEM allbJeruoB. XUMHUYECKUE CBONCTBA YKCYCHOU
KHUCJIOTBL: OOIIME CBOWCTBA C MMHEpPAJIbHBIMU KHCIOTaMU M peakuuu 3tepudukanuu. [Ipumenenue
YKCYCHOM KHMCJIOTBI Ha OCHOBE CBOWCTB. BpICIINE JKHpHBIE KUCIOTHI Ha IIpUMEpE NMaJIbMUTHHOBOM U
CTE€apUHOBOM.

IIpakTHyeckue 3aHATHUSA
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1. Xumuaeckue u pu3nYecKrue CBONCTBA CIUPTOB (OKUCICHUE CIUPTA B ajbJCTU/l, OJIYYCHHUE TIIMIIepaTa
MeJI1, TUTPOCKOITUYHOCTH);

2. Xumuyeckue W (U3MYECKHE CBOMCTBA albJErHJIOB (peakuus cepeOpsHOro 3epKana, OKHUCICHHE
aJbJACTUIOB B KHCJIOTY ¢ ToMoIlsto ruapokcuaa meau (I0));

3. CBolicTBa YKCYCHOW KHUCIIOTHI (B3aUMOEHCTBUE C METaJIIaMH, C OCHOBAHUSIMHU, C COJIIMU, OTHOIIIEHUE
K UHJIUKATOpaM);

Tema 1.4
A3oTcoaepxamme
OpraHu4eckue
coe/INHEeHUsI.
IMoaumepsl

Copep:kanue y4eOHOTro MaTepuajia

=

Ioaunmepsl. benku 1 monmucaxapuabl Kak OMOMOJIMMEPHI.

ILnacTmaccsl. [lonyyenne noaMmMepoB peakuuen noJIMMEpU3aluu U MOJIUKOHACH Caluy. TepMonacTu4HbIe
U TepMOpEaKTUBHBIE IIacTMaccsel. [IpencraBurenu miactmacc.

BonokHa, nx knaccudukanus. Ilomyuenue BoaokoH. OTnenabHbIE TIPEICTABUTENN XUMUUYECKUX BOJIOKOH.

HpaKTI/I‘leCKOC 3aHATHE

1. O6mee nonumanue BMC: knaccuduxanum, crnocodax MONy4deHUs, (U3UKO-MEXaHUYECKHE
CBOMCTBA, COCTOSIHUS, XUMUUYECKHE CBOWCTBA, IPUMEHEHHUE.

Paznea 2.

O061masi ¥ HeOprauuyeckasi XuMHs

34

Tema 2.1. OcHOBHEIE
MOHATHUSA U 3aKOHBI
XUMHUHU

Cojep:kaHue y4eOHOT0 MaTepuasia

OcHoBHbIe MOHATHA XuMHM. BemectBo. AtoMm. Moiekyna. XUMUYECKUN HJIEMEHT. AJUIOTPONUS.
IIpocthie U cioxHble BellecTBa. KaueCcTBEHHBIM M KOJWYECTBEHHBIM COCTAaB BENIECTB. XUMHUUYECKHE
3HaKW U GopMyJibl. OTHOCUTEIBHBIC AaTOMHAs M MOJICKYJIIpHas Macchl. KonuecTBO BelecTBa.
OcHOBHBIE 3aKOHBbI XMMHH. 3aKOH COXPaHEHUsI MACChHI BEIIECTB. 3aKOH MOCTOSIHCTBA COCTAaBa BELIECTB
MOJIEKYJISIPHOM CTPYKTYpbl. 3aKOH ABOTaJpo U CIEICTBUS UX HETO.

PacuerHble 3amauM Ha HaXOXKJACHUE OTHOCUTEIBLHOW MOJIEKYJISIPHOW MACChl, ONpEIEICHUE MacCOBOM
JIOJIA XMMHMYECKHX 3JIEMEHTOB B CJIOKHOM BEIIECTBE.

IMepnoanyecknii 3akon JI.M. MenpneneeBa. Otkpsitue .M. MenneneessiM I[lepuoanueckoro 3akona.
[Tepuonnueckuii 3akoH B popmynuposke [I.J1. Menzaeneesa.

[Tepuonnueckass TabauLa XHMUYECKUX DJIEMEHTOB — rIpaduyeckoe OTOOpaKeHHE NEpUOINYECKOro
3akoHa. CTpyKTypa MEepUOJUYECKON TaONUIbl: MepuoAbl (Mayible W OOoNbllue), TPyNnbl (IJIaBHAS H
noboyHas).

Crtpoenue atoma u nepuoaudeckuii 3axkon/I.U. MenngeneeBa. AtoMm — ciokHas yactuna. Sapo
(IpOTOHBI U HEUTPOHBI) U 3TEKTPOHHAs 000s0uKa. M30Tonbl. CTpoeHue 3JIEKTPOHHBIX 000J04eK aTOMOB
AIIEMEHTOB MaJbIX MepruoJoB. OCOOEHHOCTH CTPOEHUS SJEKTPOHHBIX 00OJIOYEK aTOMOB 3JIEMEHTOB
O0onpIMX TEepuonoB (MEpexXoMHbIX d3JeMeHTOB). [loHsTHe 00 opOutansx. s-, p- u d-OpOurtanu.
DJEeKTpOHHBIE KOHQHUTYpallMd aTOMOB XUMHYecKHX dneMeHToB. CoBpeMeHHas (HOpMyIHpOBKa
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[EPUOIUYECKOr0 3aKOHA. 3HAUEHUE NEPUOANYECKOTO 3aKOHA U MEPHUOJUYECKON CHCTEMbl XUMUYECKUX
anemeHnToB /.M. MenneneeBa s pa3BUTHsI HAYKH M IOHUMAHUS XMMHYECKOM KapTHHBI MUpA.

Tema 2.2.
CrpoeHnue BeuiecTBa

Coaep:kanue yueOHOT0 MaTepuaia

[\8}

Honnas xumuyeckas cBsi3b. KaTnonsl, nX 00pa3oBaHUE U3 aTOMOB B Pe3yJIbTaTe MPOIECCa OKUCICHHSL.
AHUOHBI, X 00pa30BaHKE U3 ATOMOB B PE3yJIbTaTE MpoIlecca BocCTaHOBIIeHHs. lOHHas CBSI3b, KaK CBSI3b
MEXITy KaTHOHAMH U aHHOHAMHU 32 CUET JIEKTPOCTATHUECKOro mpuTshkeHus. Knaccudukamus noHOB: 110
COCTaBy, 3HAKY 3aps/ia, HAJTMYHIO THAPATHOW 000m0uku. MoHHBIE KpucTaunueckue pemerku. CBoicTBa
BEILIECTB C MOHHBIM TUIIOM KPUCTAJUIMYECKON PELIETKH.

KoBajienTHass Xxumu4eckasi cBsi3b. MexaHM3M 00pa3oBaHMs KOBAJIEHTHOM CBs3UM (OOMEHHBIH H
JIOHOPHO-AKIIENTOPHBIN). DJIEKTPOOTpULIATEIbHOCTh. KOBaJleHTHBIE MOJspHAsE M HEMOJSpHas CBS3H.
KpaTHOoCTh KOBaJleHTHOW CBsI3M. MOJEKYJIsIpHbIE M aTOMHbIE KpUcTajulnueckue pemeTku. CBoiicTBa
BELIECTB C MOJIEKYJIIPHBIMU Y aTOMHBIMHU KPHUCTaJUIMYECKMMH PELIETKAMM.

MeTtaindeckas cBsi3b. MerajuiMueckass KpUCTAJNIMYECKAsl pelleTka U MeTajuIMuecKash XMMHYecKas
cBA3b. Du3nyeckue cBOWCTBA METAILIOB.

ArperatHble COCTOSIHUS BeleCTB U BOJIOPOAHAS CBSA3b. TBEpPI0E, )KUIKOE U Ta3000pa3HOE COCTOSIHHS
BemectB. [lepexos BenecTBa U3 OJHOIO arperaTHOro COCTOSIHUSA B Apyroe. Bogoponnas cBsize. Uucteie
BemiectBa U cMmecu.llonsiTue o cMecu BemiecTB. ['oMoreHHbIe U reTeporenHbie cmecu. CocTaB cMecei:
00bEMHast 1 MaccoBast 1011 KOMIIOHEHTOB CMECH, MacCOBast 10JIsI IPUMECEH.

JMucnepcHbie cucteMsl. [lonsiTue o aucnepcHoit cucteme. JucnepcHas dasza u qucrepcroHHas cpefa.
Krnaccuduxanus qucnepcHbix cucteM. [[oHsATHE O KOJJIOWIHBIX CHCTEMAX.

Tema 2.3.
Boaa. PacTBopsbl.
DJIeKTPOJIUTHYECKA
sl JUCCOLMALMS

Cojep:kaHue y4eOHOT0 MaTepuajia

1

Boma. PactBopel. PactBopenue. Boma kak pactBopurens. PacTBopumocTh BemiecTB. HacbllieHHBIE,
HEHACBHIILIEHHbIC, MEPECHIIEHHBIE PACTBOPbl. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, KUIKOCTEH U
TBEPBIX BEUIESCTB OT Pa3JIMYHBIX (PAKTOPOB.

MaccoBasi 1075 pacTBOPEHHOIO BEUIECTBA. JJIEKTPOJMTHYECKAS JAUCCOUMANUA. ODJIEKTPOJIUTHL U
HE3JIEKTPOJUTHI. DJIEKTPOJIMTHYECKAs Aucconuanus. MexaHu3Mbl 3JIEKTPOJUTHYECKON UCCOLMALUU
JUIS BELIECTB C PA3JIMYHBIMH TUIIAMU XUMHYECKOM CBA3U. ['MapaTUpoOBaHHBIE M HETHUIPATUPOBAHHBIE
noHbl. CTENneHb SJEKTPOJMTHYECKON auccounanui. CuiabHbie W ciaadble JIeKTPOoauThl. OCHOBHBIE
TIOJIOXKEHUS TEOPHUH IJICKTPOJUTHUECKON ucconnanyu. KuciaoTel, OCHOBAHMS M COJIU KaK 3JIEKTPOJIUTHI.

I'maponus kxak oOMeHHBIM mporecc. HeoOpaTuMblii T'HAPOIN3 OpPraHUYECKUX M HEOPraHWYEeCKUX
COEIMHEHHH U ero 3Ha4eHHEe B IPAKTUUECKOM JesITeTbHOCTH YelloBeKa
O6paTtumblil Tuaponus cone. [Ipaktruueckoe npumenenue ruaponusa. CTyneHuaTslid THIPOIIU3.
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IlpakTHUYecKue 3aHATHS

1. Peakniuu nonHoro oomena
2. 'maponu3s cosieit (Bce TUTIBI THAPOJIN3a, PEaKIns CPeJibl)

Tema 2.4.
XumMnueckue
peakuuu

Copep:kanue y4eOHOro MaTepuajia

1.

Kaaccupukanuss XuMuyecKuX peakuuid. Peakunu coenuHEHUs, Pa3IOKEHUs, 3aMEIIeHHs, 0OMEHa.
Karanmutnueckue peaknuu. OOpaTuMble W HEOOpaTHUMBIE PEAKIMUA. | OMOTEHHBIE U TETEPOTCHHBIC
peakuu. DK30TEPMHUUECKUE U DHIOTEPMHUECKUE peakiuu. TermioBoil 3h(eKT XUMHUUEeCKHX PEeaKInid.
TepmoxumMuyeckue ypaBHEHHS.

CxopocTh XUuMHYeCKUX peakuuii. [loHsATHE 0 CKOPOCTH XUMHYECKUX pEeaKIuid. 3aBUCUMOCTH CKOPOCTHU
XUMHYECKUX PEAKIUN OT pa3IMYHBbIX (PAKTOPOB: MPUPOJBI PEATHPYIOMINX BEIIECTB, X KOHIICHTPALIHH,
TEeMIepaTypbl, TOBEPXHOCTH CONPUKOCHOBEHMUSI M WCIOJIb30BaHUS KaTaiu3aTopoB. OOpatuMocTh
XUMHYECKUX peakiuii. O0paTuMpie 1 HEOOpaTUMbIE pEaKIMK. XUMUYECKOE PABHOBECHE U CIIOCOOBI €ro
CMeEIIeHUS.

OKuCIANTENbHO-BOCCTAHOBHUTEJIbHBIEe peakiun. CreneHb okuciaeHus. OKUCIUTENb U BOCCTAHOBJICHHE.
BoccranoButens ¥ okucieHue. MeTox 2JIeKTpOHHOro OanaHca [JJsi COCTABICHUS YpaBHEHUM
OKHCJIUTEIbHO-BOCCTAaH OBUTENIbHBIX PEAKIIUHM.

Tema 2.5.
Knaccndurkanus
HEOPraHu4YeCcKuXx
COeTUHEHHNH U UX

CBOMCTBA

Cojep:kaHue y4eOHOT0 MaTepuaJia

1

Metaniabl. OCOOCHHOCTH CTPOCHHS AaTOMOB U KpHUcCTawioB. Duznueckue CBOHCTBA METAJIOB.
Knaccudukamuss MeTauioB MO pa3IUYHBIM  MpPU3HAKAM. XHUMHYECKHE CBOMCTBA METAJIOB.
DJEKTPOXUMUYECKUI Psi HANpsHKEHWH MeTawioB. Meramiorepmus. OOmme crnocoObl MOTydeHus
MetayioB. [lonstue o meramrypruu. [lupomeramnyprus, ruIpoOMETaIyprusi U 3JIEKTPOMETAIITyprus.
CruiaBbl YepHBIE U LIBETHBIE.

Hemetasbl. OcobeHHocTH CTpoeHHs aToMOoB. HemeTansl — mpocThie BenecTBa. 3aBUCUMOCTD CBOICTB
rajJjioreHoB oT WX mosiokeHus B llepmommueckoit cucteme. OKHCIMTENbHBIE U BOCCTAHOBUTEIBHBIE
CBOMCTBA HEMETAJUIOB B 3aBUCUMOCTH OT UX MOJIOKEHUS B PAY DIEKTPOOTPULATEIBHOCTH.

Oxcuasbl 1 ux cBoiicrBa. Cosieodpasyronue U Hecosieoopasyromume okcuabl. OCHOBHBIE, aM(bOTEPHbBIE U
KHUCIOTHBIE OKCHUIbI. 3aBHCHMOCTb XapaKTepa OKCHIA OT CTEMEeHH OKHUCIEHHUS O00pa3ylolero ero
MeTaia. XUMUYeCcKHe cBoiicTBa okcu1oB. [lonydyeHne oKkCHaoB.

KucaoTsl U ux cBoiicTBa. KHCIOTHI KaKk JIEKTPOIUTHL, UX KIacCU(UKALMS MO Pa3IuYHbIM HPU3HAKAM.
XuUMHUYECKHE CBOWCTBA KHCIOT B CBETE€ TEOPUHU DIIEKTPOJUTHUECKOH aucconuanuu. OcoOeHHOCTH
B3aMMOEHCTBUS KOHLEHTPUPOBAHHON CEpHOW M a30THOW KHCIOT ¢ MeTamwiamMu. OCHOBHBIE CHOCOOBI
MOJIY4EHHSI KACIIOTBHI.

OcHoBaHusi U uX cBoiictBa. OCHOBaHHUS KaK JJEKTPOJIUTHI, UX KiIacCU(PUKANMS IO Pa3IUIHBIM
MpU3HaKaM. XUMHUYECKHE CBOMCTBA OCHOBAHUM B CBETE TEOPUU DIIEKTPOJUTHUYECKON IUCCOLUALUU.
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Paznoxxenne HepacTBOPUMBIX B BoJie OCHOBAaHUN. OCHOBHBIE CIIOCOOBI MOJYYEHHUSI OCHOBAHUM.

Coau u ux cpoiicrBa. Conu kak 31ekTposuThl. Coiu cpeaHue, KUCiable U OCHOBHbIE. XUMHYECKU 1

CBOICTBA COJICH B CBETE TCOPHH JICKTPOIUTHUCCKOM quccorraui. CriocoObl OJTydeHHs COJICH.

I'uaponus comeil.

I'eneTHYeckas CBsI3b HEOPraHMYECKHUX BELIECTB. 1

IIpakTHUyeckHe 3aHATHUSA 10

1. XumMu4eckue cBOMCTBa METAJLIOB.

2. XuMHY€ECKHE CBOMCTBA OKCHIIOB

3. DnekTponu3 coien

4. Peakiiuu METayIOB ¢ KMUCIIOTaMU

5. 'maponus comnei

JAuddepeHunpoBaHHbIi 3a4eT 2 3

Bcero: 68
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3. YCJIOBUS PEAJIM3ALIUU ITPOI'PAMMBI OBILIEOEPAZOBATEJILHON
JUCLHAIUIMHBI

3.1. TpeOoBaHMs K MUHUMAJIBLHOMY MaTEePUAIbHO-TEXHUYECKOMY
oldecrneyeHHUIO

Jnst peanu3zanuy mporpaMMbl TUCHMIUIMHBI JTOJDKHBI OBITH MPETYCMOTPEHBI
CJIETYIOIINE CIIeIUANIbHBIC MIOMEIIEHUS: YIeOHBI KaOMHET XUMUU W/WIH yadeOHOM
XUMHUYECKOM J1abopaTopuHu.

OO6opynoBanue yuyeOHOro ka0uHera (HaArJsiiHble MOCOOMS): HAOOPHI
IApPOCTEPKHEBBIX MOJIETIEH MOJEKYJ, MOJEIM KPUCTALIMYECKUX PEIIETOK,
KOJUJIEKIIMM TPOCTBIX M CJIOXKHBIX BEIIECTB W/WIK KOJUJIEKIIMH TOJMMEPOB;
KOJUJIEKIIMSI TOPHBIX TOpPOA M MHUHEpanoB, Tabimuua MeHaeneeBa, ydeOHbIE
¢ubMbl, TUPPOBBIE 00pa30BaTEIbHBIE PECYPCHI.

TexHnueckue cpeacrBa o00y4YeHHMsl: KOMIIBIOTED C YCTPOWCTBAMU
BOCIIPDOM3BEACHUSI 3BYKAa, NPUHTEP, MYJIbTUMEINA-IPOCKTOP C DKPAHOM,
MYJIbTUMEIUHAS T0CKA, YKa3Ka-MPEe3eHTEP IS TPE3CHTALUH.

OoOopynoBanue J1a00paTOPUU U PadOYUX MeECT JA0OPATOPUHU: MEH3YPKH,
MUIMETKU-KANEIbHULIBI, TEPMOMETPBl, MHUKPOCKOI, JIylbl, MPEAMETHBIE U
MOKPOBHBIC CTEKJIA, IUIAHINIETHI I KamelbHbIX peakiui, (UIbTpOBaIbHas
Oymara, MpOMBIBaJKH, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIE MPOOKH, (HOHAPUKH,
HAaO0Op pEaKTUBOB, CTEKJISHHbIE MAJOYKH, IITATHBBI JUIsI MPOOMPOK; MEpHBIE
UUJIUHJPBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JEIUTENbHbIE HMunHApudeckue (50-
100 ™), cTynku ¢ TmecTUukoM, GappopoBble YAIIKH, TUHUETHI, (UIBTPHI
OyMaxkHble, BaTa, Mapiisi, YacOBbIE CTEKJA, OHJIEKTPOIUIUTKH, JaOopaTOpHbIE
IITATUBBI, CHUPTOBBIE TOPEJKH, CIUYKH, MPUOOP [JIs TOJYYECHHS Tra3oB (WM
npoOHpKa C ra300TBOAHON TPYOKOH), HepxaTenu s MPOOMPOK, CKIISTHKU JIJIst
XpaHEHUsl PEaKTHUBOB, pa3JaTouyHbIe JOTKHU; XuMHu4eckue ctakansl (50, 100 u 200
MJ1); IIMATEIN; MUHILETHI; TUTeIbHbIE UMb, CEKYHIOMEPHI (TaliMepbl), MEPHbIE
npobupku (Ha 10-20 mutr) m MepHBIe KOIOKI (25, 50, 100 u 200 M), BoasHAs OaHs
(MM TEPMOCTAT), CTEKJISTHHBIE MAT0YKH; KOHUYECKUEe KOJIObI i TuTpoBanus (50
u 100 wmu1); WMHAMKATOpHBIE MOJOCKU Mg onpenenenus pH u crangaptHas
WMHJMKATOpHAs 1IKajla; YyHUBEPCAIbHBIA HHAUKATOpP; nuneTku Ha 1, 10, 50 M (i
no3atopsl Ha 1, 5 u 10 mi1), OrOpEeTKU JJ1s1 THTPOBAHUS, MEIUIIMHCKUAE TIITPUILI HA
100150 mn, nabopaTtopHble W/WIK aHATUTHYECKUE BeChl, pH-MeTpbl, CyIIMIbHBIN
mkad, u ap. 1adboparopHoe 000pyI0BaHUE.

3.2. UupopmanmonHoe odecneyeHre peajiu3auiu MporpamMmmbl

1. Jlns peanmu3anuu mporpaMMbl OMOMHMOTEUHBIA (POHI 00pazoBaTeILHOM
OpraHM3aIiy JIOJDKEH MMETh MEeYaTHbIE W/WUU 3JICKTPOHHBIE 00pa3oBaTeIbHBIC U
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WH(DOPMAITMOHHBIE  PECypChl, PEKOMEHIOBAaHHBIC I  WCIONB30BAaHUS B
00pa30BaTEIbHOM MPOIIECCE, HE CTAPIIE 5 JET C MOMEHTA U3AaHMUS.

2. Pexomennyembie [I€YaTHbBIC V31aHus 110 peanu3aunu
o0mieoOpa3oBaTelbHOM  JUCHUIUIMHBI ~ TPEJACTaBICHHl B METOJUYECKHUX
PEKOMEHIAIUAX TI0 OPraHU3alU 00 yUEHUS.

4. KOHTPOJIb 1 OLIEHKA PE3VYJIbTATOB OCBOEHUA
OBILIEOBPA3OBATEJILHOM JMCIIUTIIHBI

Kontpons u  omeHka  pe3yinbTaTtoB  OOy4YeHUS  OCYIIECTBISETCS

MPENOAABATEIEM B  MPOLECCE TNPOBEACHUS  NPAKTUYECKUX  3aHATUA U

7ab0paTOpHBIX pPabOT, TECTUPOBAHHUS, a TAKXKE BBIMOJHEHHUS OOYy4arOlIUMUCS
WHIMBUAYAIbHBIX 3aJaHUM, TMPOEKTOB, HCCIeNOBaHUM. Pe3ynbTarel 00ydeHUs
OTIPEMICIIAIOT, YTO OOyJaromuecs JOJDKHBI 3HaTh, IOHUMATh W JIEMOHCTPHUPOBATH
10 3aBEPIUICHUH U3YYCHUS TUCIUIUTHNHBI.

s popMupoBaHMs, KOHTPOJIS M OIEHKH PE3yJIbTAaTOB OCBOCHUS y4eOHOM
JUCHUILIMHBI UCTIONB3YETCS CUCTEMA OLIEHOYHBIX MEPOIIPUATH, TTPEACTaBISAIONIAs
co00il KOMIUIEKC Y4E€OHBIX MEpPONPHUITHH, COrJACOBAaHHBIX C pe3ylbTaTaMu
o0yduenus u chopmyaupoBaHHbplx ¢ yderoM ®PI'OC COO (mpeameTHbie

pe3ynbTathl o gucuuimue) u ®I'OC CIIO.

OK/IIK | Moayas/Pazgen/Tema

PesyabTar 00yueHus

Tunbl OEHOYHBIX
MeponpHUATHH

OcHoBHoOe coiepkaHue

Paznen 1. OcHOBEI
CTPOEHHs BellecTBa

D opMyJIUPOBATH
0a30BLIE MOHATHUS U
3aKOHBI XUMHH

1.1

OK 01 Crpoenue aToMoB
XMUMHMUYECKUX JIEMEHTOB
U IPUPOJA XUMHAYECKOU

CBA3HU

CocCTaBisATh XUMHYECKUE
(hopMyIIBI COeIMHEHUH B
COOTBETCTBHH CO
CTEIICHBIO OKH CIICHUS
XHUMHYECKUX DJIEMCHTOB,
UCXOJISI U3 BAJICHTHOCTH H
AIIEKTPOOTPHULIATENLHOCTH

1. Tect «CtpoeHue aToMoB
XUMHYECKUX DJIEMCHTOB U
IIPUPOAA XUMUYECKOHN CBA3U».

2. 3amauy Ha COCTaBIICHUE
XUMHUYECKUX POPMYIT
JIBYXaTOMHBIX COCIUHEHUN
(oxcHu0B, CyIb(PHUIOB, THAPUIOB
U T.IL.).

3. 3amanns Ha UCIIOJIH30BAHNC
XUMHYECKOH CHMBOJIMKH H
Ha3BaHUM COCIUHECHUM I10
HOMEHKJIATyp€e MEXAYHAaPOIHOIO
COK03a TEOPETUUYECKOU U
MPUKIIAJHON XUMHUH U
TPUBHUAJBHBIX HA3BaHUMN JJIS
COCTABJICHHS XUMHYCCKUX
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dbopMyI1 IByXaTOMHBIX
COeTMHEHUM (OKCHJIOB,
CyJIb(PHI0B, TUAPUIOB H T.IT.) U
JIPYTHX HEOPraHHYECKUX
COEIMHEHNH OTHENbHBIX KJIACCOB

1.2

OK 01
OK 02

[Tepuognueckuii 3aK0H U
tabauna J1.1.
MenneneeBa

XapakTepu3oBaThb
XUMHUYECKHUE 2JIEMEHTHI B
COOTBETCTBHUHU C UX
MIOJIO’KEHUEM B
MIEPHOJNYECKON CUCTEME
XUMHUYECKUX JIEMEHTOB
.. Menneneepa

1. Tect «MeTananueckue /
HEMeEeTaJIJINUECKIE CBOMCTRA,
AIIEKTPOOTPULIATENLHOCTh U
CPOJCTBO K DJIEKTPOHY
XUMHYECKUX 3JIEMCHTOB B
COOTBETCTBHE C UX IJIEKTPOHHBIM
CTPOEHUEM U TTOJIOKEHUEM B
NEPUOJUYECKON CUCTEME
XUMHYECKuX 3nemerTos .M.
MenneneeBay.

2. IlpakTrueckue 3a1aHus HA
YCTaHOBJICHUE CBSI3U MEXKIY
CTPOEHUEM aTOMOB XUMHYECKHX
AJIEMEHTOB U MEPUOINYECKUM
W3MEHEHUEM CBOMCTB
XHMHYECKUX DJIEMCHTOB U UX
COEOUHEHHH B COOTBETCTBUU C
nosioxkenrem Ilepuoauueckoit
CHCTEME.

3. IlpakTHKO-OpUEHTUPOBAHHBIE
TEOpEeTUYECKUE 3aJaHus Ha
XapaKTepU3aLUI0 XUMUYECKIX
3JeMEHTOB: «MeTtaimueckue /
HEMETaJUINYECKIE CBOMCTRA,
AIIEKTPOOTPULIATENLHOCTh U
CPOJICTBO K DJIEKTPOHY
XUMHYECKUX 3JIEMCHTOB B
COOTBETCTBHE C UX JIEKTPOHHBIM
CTPOCHHMEM U TOJIO)KEHUEM B
MEPUOJIMYECKON CUCTEME
XHMHYECKUX DJIEMCHTOB

J.1. Menneneeay

Paznen 2. XuMmuueckue
peaknumn

XapakTepHu30BaTh THIIbI
XHUMHMYECKHX peaKuuii

KonTtpoabnas padora
«CTpoeHne BelecTBa U
XMMHYECKHe peaKIum»

2.1

OK 01
OK 04

Tunel XUMHAYECKUX
peakuuit

CocraBasaTe peakuuu
COEMHEHHUS, PA3JI0KECHHUS,

1. 3amauu Ha cocTaBJICHUE
YpPaBHEHUW PEaKIU:
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oOMeHa, 3aMeIICHUS,
OKHCIIUTEIILHO-
BOCCTaHOBUTEJIbHBIC
peaxknuu

— COCTUHEHMUS, 3aMCILCHHSI,
pa3ioKeHus, OOMeHa;

— OKUCJIUTENILHO-
BOCCTAaHOBUTEILHBIX PEAKIIUN C
UCII0JIb30BaHHEM METOJIA
AJIEKTPOHHOTO OayaHca.

2. 3anaun Ha pacyeT Macchl
BEIIECTBA MJIM 00BhEMaA

ra30B 110 U3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce UK 00bEMY
OJTHOTO M3 YYaCTBYIOIIUX B
PEaKIMH BEIIEeCTB; pacyEThl
Macchl (00bEMa, KOJIMYECTBA
BEILIECTBA) MPOYKTOB PEAKIIUH,
€CIIM OJIHO U3 BEUIECTB UMEET
puMecu

2.2 DIIEKTPOIU TUYECKAS CocraBisTh ypaBHEHUS 1. 3amanus Ha cOCTaBJICHHE
JUCCOIMAIINS U MOHHBIN |XUMUYECKUX PEAKIIUU MOJIEKYJIAPHBIX U HOHHBIX
oOMEH HOHHOr0 OOMeHa ¢ pEaKIuii ¢ y4acTHEeM KHCIIOT,

Y4aCTHEM OCHOBaHHMI U cOJieH,
HEOPraHUYECKUX BEIECTB |yCTAaHOBJICHUE H3MEHEHUS
KHUCIIOTHOCTHU CPEJIbI
2. JTabopaTopHas pabota "Tumsr
XUMHUYECKUX peaKiuii”
3 Pazgen 3. Ctpoenne u |HMccaenoBarb crpoenue u | KoHTposbHasa pabora

CBOMCTBA
HEOPraHuYeCcKUuX
BEIIECTB

CBOMCTBA
HEOPraHuYecKUuX
BEIIECTB

«CBOJCTBa HEOPraHUYECKUX
BelIeCTB)
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3.1

OK 01

Knaccudukanms,
HOMEHKJIaTypa
CTPOCHHUE
HEOPraHUYECKUX
BEILECTB

Knaccudunuponats
HEOpPraHUYECKUE
BEIIECTBA B COOTBETCTBUU
C UX CTPOCHUEM

1. Tect «Homenknatypa u
Ha3BaHHUE HEOPraHUYECKUX
BELIECTB UCXOA U3 UX
XUMHYECKO (popMyIIbl Win
COCTaBJICHHE XUMHUYECKOU
(bopMYyITBI UCXO/IS U3 HA3BAHUS
BEILIECTBA 10 MEXIYHAPOIHOU
WM TPUBHAIIBHON
HOMEHKJIaType».

2.3amaun Ha pacyeT MacCOBOU
JIOJTU (MAcCChl) XUMHUYECKOT O
JreMeHTa (CoeIMHEHNs) B
MoJIeKyJie (CMecH).

3. [IpakTrueckue 3a1aHus Mo
KJIaccu (pUKaIui, HOMEHKJIAType U
XUMUYECKUM (opMyIam
HEOpPraHUYECKUX BELIECTB
pa3IUYHBIX KJIACCOB.

4. IIpakTHueckue 3aaHus Ha
ONpeIeICHNE XUMUYECKOMN
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BHJIa XUMUYECKOU
CBSI3M M THUITA KPUCTAJITMIECKOM
pemeTKn

32

OK 01
OK 02

DU3UKO-XUMUYESCKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

YcranaBiauBaTh
3aBUCUMOCTb (PU3UKO-
XHUMHYECKHUX CBOMCTB
HEOPraHWYECKUX BEIECTB
OT CTPOEHUSI ATOMOB U
MOJIEKYJI, a TAaK)Ke TUIIa
KPUCTAIIINYE€CKOM
peueTku

1. Tect «OcobeHHOCTH
XUMHYECKIX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBaHHIA, aM(pOTEPHBIX
TUAPOKCUZIOB U COJIEI».

2. 3agaHus Ha COCTABIICHUE
YpPaBHEHUN XUMHYECKUX PEAKIIHI
C YYacCTUEM IIPOCTHIX U CIOKHBIX
HEOPraHUYECKUX BELIECTB:
OKCHJIOB METAJLJIOB, HEMETAJLJIOB U
aM(pOTEpHBIX IJIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBAaHHUH ¥ aM(pOTEPHBIX
TUIPOKCUIOB, HEOPraHUYECKUX
COJIEH, XapaKTEPU3YIOIIUX UX
CBOWCTBA U CIIOCOOBI MOTYYCHHUS.
3. [IpakTHKO-OpUEHTUPOBAHHbIE
TEOPETUYECKHE 3a1aHUS HA
CBOMCTBA U MOJIy4ECHHE
HEOPraHMYECKUX BEIIECTB
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33

OK 01
OK 02
OK 04

Nnentuduxanus
HEOPraHUYECKUX
BEILIECTB

Hccnenosatn
Ka4eCTBEHHbIC PEaKIun
HEOPraHUYECKUX BEIIECTB

1. IIpakTHKO-OpUEH TUPOBAHHBIE
3aJIaHMs [0 COCTABJICHUIO
XUMUYECKUX PEaKIHM C yuacTHEM
HEOPraHM4YECKUX BEIIECTB,
HCIIOJIb3YEMBIX JJISI X
UICHTH(UKAIINH.
2.JIabopaTopHas pabora:
“Unentuduramnms
HEOPraHM4YEeCKUX BEIIECTB”

Pa3znen 4. Ctpoenue n
CBONCTBA
OpPraHuYecKHX
BelleCTB

HccnenoBarh cTpoeHue n
CBOMCTBA OPraHN4YeCcKuX
BelleCTB

KonTpoansnas padora
«CTpoeHue u cBOMCTBA
OpPraHuYecKHX BellecTB)

4.1

OK 01

Knaccudukanus,
CTpOeHHuE U
HOMEHKJIATypa
OpPraHNYECKUX BEIIECTB

Knaccudunuposatsb
OpraHu4ecKue BeIlecTBa B
COOTBETCTBHUHU C UX
CTPOEHHEM

1. 3amaHus Ha coCTaBlIEHUE
Ha3BaHNUN OPraHU4EeCKUX
COCIMHEHHM 110 TPUBUAIBHON UIIN
MEXYHAPOIHOU
CUCTEMAaTH4YECKO HOMEHKJIATYpE.
2. 3anaHus Ha COCTABIICHUE
HOJIHBIX U COKPAIlEHHBIX
CTPYKTYPHBIX (opMyIT
OpPraHUYEeCKUX BEIEeCTB
OT/EJbHBIX KJIACCOB.

3. 3apauu Ha onpeacIeHUe
npocTeieil popmyJibl
OpPraHUYEeCKON MOJIEKYJIBI, UCXO/
U3 JIEMEHTHOTro cocTaa (B %)

4.2

OK 01
OK 02
OK 04

CBoiiCcTBa OpraHUYECKUX
COeTMHEHUN

YcTanaBiauBaTh
3aBUCUMOCTH (PH3UKO-
XUMHUYECKUX CBOMCTB
OpraHUYECKUX BEIIECTB OT
CTPOCHHUS MOJIEKYJ

1. 3amanus Ha cOCTaBJIEHHE
YpaBHEHUN XUMHYECKUX PEAKIIHI
C Y4aCTUEM OPraHUYECKUX
BELIECTB HA OCHOBAHHMM UX
COCTaBa U CTPOCHMUSI.

2. 3anaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHYECKUX PEAKIUM,
WUTIOCTPUPYIOLIUX XUMUYECKHE
CBOMCTBA C yUETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINI 1
TEHETUYECKOM CBS3U
OpPraHUYECKUX BEIIECTB Pa3HBIX
KJIACCOB.

3. PacueTHbie 3a1a4u 110
YPaBHEHHSIM PEAKIUi C ydacTHEM
OpPraHUYECKUX BEIIECTB.

4. JJabopaTopHas paboTta
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“IIpeBpaiieHust OPraHUYECKUX
BEILIECTB MPHU HarpeBaHuu"

4.3 |OK 01 Wnentu puxamnms Uccnenosatp 1.IIpakTUKO-OpHEHTHUPOBAHHBIE
OK 02 OpraHUYEeCKHX BEIIECTB, |KaU€CTBEHHBIE PEAKIIUT 3aJlaHUs 110 COCTaBJICHHUIO
OK 04 UX 3HAYCHHUE U OpraHUYECKUX XUMHUYECKUX PEAKIUI C yJaCTUEM
nprMeHEeHHe B ObITOBOI |COeNMHEHUN OTIAENbHBIX  (OpraHMYeCKHUX BEIIEeCTB, B T.4U.
Y TIPOU3BOJICTBEHHON KJIaCCOB UCTOJb3YEMBIX JJISl UX
NesITENbHOCTH YelloBeKa UICHTH(PUKAIUA B OBITY U
IPOMBIIIEHHOCTH.
2.JIabopaTopHas pabora:
“UneHTrUKALAS OPraHUISCKUX
COEIMHEHUM OTAENIbHBIX KIaCCOB”
5 Pa3nea 5. XapakTepu3oBaThb
Kuneruveckue u BJIMSIHME PA3JIMYHBIX
TepMOJAMHAMUYEeCKHE |(PaKTOPOB Ha
3aKOHOMEPHOCTH paBHOBecHe M CKOPOCTh
NPOTEeKAHUS XHMHUYECKUX peakuuii
XHUMHMYECKHUX peaKiuuii
5 |OKO01 CKOpOCTh XUMHUECKHX | XapakTepu30BaTh [IpakTKO-OpHEHTHPOBAHHBIE
OK 02 peakuuii. XHMMYECKOE |BJIMSHHME KOHIIEHTPAIUM  [TEOPETHUYECKHE 3aJaHUs Ha
paBHOBeEcHE pearupyromux BemecTB U |aHaiau3 (pakTOpOB, BIUSIOIIMX Ha
TEMIIEpaTypbl Ha CKOPOCTh |[M3MEHEHUE CKOPOCTH XUMUYECKOM
XUMHUYECKUX PEaKIIHit peakuu. [IpakTuko-
XapaxkTepu3oBaTh OpPHEHTHPOBAHHBIC 331aHUSI Ha
BIIMSIHUE U3MEHEHUS npuUMeHeHue npuHnuna Jle-
KOHIIeHTpaluu BemiectB, |(lllarenbe mis HaxoxaeHus
peaxiuu cpeasl u HaIpaBJICHUS CMEIIECHUS
TeMIepaTypbl Ha pPaBHOBECHSI XUMUYECKON pPeaKIuu
CMeEILEHNEe XUMUYECKOT0  |M aHaJIU3 (PaKTOPOB, BIUSIOLINX
paBHOBeECHUS Ha CMELICHHE XUMUYECKOI0
paBHOBeCHUS
6 HccnenoBarn
Pasxen 6. PacTsophi HCTHHHBIEPACTBOPHI C
3alaHHbIMH
XapaKTepuCTHKAMHU
6.1 |OKO01 [Tonsarue o pacrBopax  |PaznuuaTe ncTHHHBIE 1. 3agaun Ha PUTOTOBJICHUE
OK 02 pacTBOpBI pacTBOpOB.

2. [IpakTHUKO-OpHUEHTUPOBAHHbBIE
pacueTHbIe 3aJJaHUs Ha
JUCIIEPCHBIE CUCTEMBI,
HCIO0JIb3yeMbl€ B OBITOBOM U
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HpOI/ISBOI[CTBeHHOI\/'I ACATCIIBHOCTH

4eI0BeKa
6.2 |OKO01 UccnenoBanue coiictB |HccnenoBars Gpusnko- Jlabopatopnas pabora
OK 04 pacTBOpPOB XUMUYECKHE CBOKCTBA “[IpuroroBiieHu€e pacTBOPOB”
HUCTHHHBIX PaCTBOPOB

II | IIpogeccnoHANTBLHO-OPHEHTHPOBAHHOE COlEPKAHME (COAEPKAHNE PUKJIATHOTO MOLYJIs1)

7 Pa3nen 7. OuenuBarh nocjaeAcTBHs |3amura Keiica (¢ yueToM
Xumus B ObITY H OBITOBOI U Oyayueil mpogeccuoHAIBLHOM
NMPOU3BOICTBEHHOM NPON3BOJACTBEHHOM JAeATeJIbHOCTH)
AeTeIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJI0BeKa ¢ Mo3uuMi

IKO0JIOTHYECKOH
0€e30MacHOCTH

OK 01
OK 02
OK 04
OK 07

XuMmus B ObITY U
IIPOU3BOJICTBEHHOU
JIeSTEIbHOCTH YEeJIOBeKa

O1eHuBaTh NOCIICACTBUS
OBITOBOI U
MPOU3BOICTBEHH O
JIeSITeIbHOCTH YEJIOBEKa C
HO3UIUN PKOJIOTNYECKON
0e30macHOCTH

Ketic (¢ yuerom Oynymen
npo¢eccroHaIbHON

NI TeIbHOCTH )

Bo3MmoxxHbIE TEMBI KEWCOB:

1. [Toreryienue kIuMaTa u
BBICBOO O ICHUE Ta30BBIX
TUIPATOB CO THA OKEaHa.

2. bynymume matepualsl 111 aBHAa-
, MAIlIUHO- U IPUOOPOCTPOCHUSI.
3. HoBeie MaTepuansl i
COJIHEUHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX TIPETapaToB

Pyaautuc, I. E. Xumuns: 6a308bliii yposeHb : yuebHuk / I. E. Pyasutuc, ®. I denbgmaH. — Mocksa :
MpocseuieHne, 2024. — 336 c. — ISBN 978-5-09-111351-8. — TeKcT : aSNeKTPOHHbIN // MlaHb :
3N1eKTPOHHO-BUBNMOTEeYHan cuctema. — URL: https://e.lanbook.com/book/408677 (nata obpatieHus:
13.09.2024). — PexkmMm gocTyna: Ans aBTOpPU3. NoJib3oBaTenei.
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5. ®OHAbI OHEHOYHLIX CPE/ICTB

2 cemecTp 00y4eHnusi. DopmMa nNpoMeKyTOUHOIN aTTECTAIMU —

«Au¢pPepeHupoBaHHbIN 324€T»

Borpock! a1t moarotToBky K UG PepeHInpOBAHHOMY 3a4€Ty MO MPEAMETY

«XHUMHUI METAJLIOB»

1. Oprannueckas xumus. Teopuss CTpoeHUE OpraHMYECKUX BemecTB A.M.

byrneposa

[IpupoHbIE UCTOYHUKH YTIIEBOAOPOAOB
AJIKaHBI

HenpenenbHble yriaeBoa0pOIbI.

Apensl

Crouptsl. @eHon

['eneTnueckasi CBSI3b OPraHMYECKUX COCTMHEHUN
ANbaernanl

. KapOoHOBBIE KHCIIOTHI.

10 Crnoxubie 3¢upsbl. XKupbl

11.YrneBonasl

12.A30TOCOAEpKAIME OPTAaHUYECKHUE COCTMHEHMUSL.
13.OcHOBHBIE TOHSTHS U 3aKOHBI XUMUU
14.1ICXD u IICXD JI 1 MenaeneeBa

15.Tunel XUMUYECKHUX CBSI3€W, KPUCTAININYECKUE PELIETKH
16.Knaccudukaiuss XAMUUECKUX PEAKITAMA

17. T3

18.I'maponu3s coneii. OBP

19.Knaccudukaius HeOpraHM4EeCKUX BEIECTB
20.MeTamnsl, OKCHJIBI

21.Crnioco6s1 morydenust MmetauioB. Kopposus
22.Kucnotel, ocHoBanusg. Coim

23.I'eHeTn4eCcKasi CBA3b HEOPraHMUYECKUX BEUIECTB
24.PemieHre pacu€THBIX 3aa4.

00N U A WD

OLICHI(a HHINBUAYAJIbHBIX O6p330BaTeJ'H)HBIX I[OCTI/I)KeHI/Iﬁ 1o pe3yjibTaTaM
HpOMC)KYTO‘IHOI\/JI arrecTaun IIPOU3BOAUTCA B COOTBCTCTBUU C YHHBepcaHBHOﬁ

IIKAJIOM:
IIpouenT KauecTBeHHAas1 OlleHKA UHAUBUAYAJIBHBIX
pe3yIbTATUBHOCTH o0pa3oBaTeJIbHbIX JOCTHKEHUI
(MpaBWIBHBIX OTBETOB) 0aJs1 (oTMeETKA) BepOAJIbHBIN aHAJIOT
90 + 100 5 OTJIMYHO
80 + 89 4 XOpOIIO
70 =79 3 YAOBJIETBOPUTEIHHO
menee 70 2 HEYJIOBJIETBOPUTEIHLHO
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Kpurepnn onenku:

90 +100% (5 6am1oB) npucBanBaeTcsi 00yJaromeMycsi, €CJIU OH MOJIHOCThIO
BBITIOJTHUIT 3aJJaHUE K3aMCHAIIMOHHOTO OWJIeTa: JaJl TPaBUILHBIC OTBETHI Ha
BCE BOMPOCHI U PEIIHII BCE 3a1a4H;

80 +~ 89% (4 Oamna) mpucBauBaeTCs 00YyJarOMIEMYyCs, €CJIU OH TOJHOCTBIO
BBITIOJTHWJI OJTHO TMPAKTHYECKOE 3aJjaHuEe DK3aMEHAIIMOHHOTO OWieTa W Jail
NPaBWIBHBI OTBET HAa TEOPETHYECKHH BOMPOC, JIMOO BBHITIOJHUI JIBa
MPAKTUYECKUX 3aJaHusl, HO HE CMOT MPAaBUIILHO OTBETUTh HAa TEOPETUYCCKHIA
BOIIPOC;

70 =79 % (3 6amna) mpucBanBaeTcss 00y4JarOMEMYCs, €CJIM OH MOJHOCTHIO
BBITIOJTHUJI OJHO TIPAKTHYECKOE 3aJaHHMe DK3aMEHAIIMOHHOTO Owuiera u
JIOITYCTHJI CYIIIECTBEHHBIE OIMMOKH MPU OTBETE Ha TEOPETUIECKUI BOIPOC;
meHee 70% (2 Gaia) mpucBavBaeTCs 0Oy4aroleMycsi, €CJIM OH HE CMOT
BBITTOJIHUTH HU OJTHOTO MPAKTHYECKOTO 3aJaHMsI 9K3aMEHAI[MOHHOTO OuieTa.
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6. AIATITAITMST PABOYE# TTPOTPAMMGBI JUJTS JIUIL] C
OI'PAHUYEHHBIMU BO3MOKHOCTSIMMU 3/IOPOBBS (OB3)

AnanTupoBaHHas TporpamMma pa3pabaTbIBaeTCs MpPU HATWYUU 3asIBICHUS CO
CTOpPOHBI ~ oOywaromierocss  (poaMTeNei, 3aKOHHBIX  MPEACTaBUTENCH) U
MEIUITMHCKUX TIOKa3aHUH (PEKOMEHIAIIUSIMH TICUXO0JI0T0-MEIUKO-TIear OrHISCKOM
Komuccuu). Jlns WHBaNMAOB amanTHpoBaHHAs oOpa3oBareibHas MpOTrpaMma

pazpabarbiBaeTcs B~ COOTBETCTBUM C  WHAMBUAYaJbHOW  MpOrpaMMoin
peadbuIUTaIuY.
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