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1 TACHOPT PABOYEN MPOI'PAMMBI YUEBHOM AUCIUILI
1.1. Oo0mas xapakrepucTuka y4eOHOH JHCHHNIMHBI

Pabouass mporpamma yuebnol mucumrmimabel BJ[. 07 Xumusi siBisieTcss 4acTblO OCHOBHOMU
npodecCHOHANbHOW ~ 00pa3oBaTeNbHONW  MPOTpaMMol B COOTBETCTBHUU ¢ DenepanbHbIM
rOCYJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM CpenHero (moNHOro) obmero oOpasoBaHHs U
DenepanibHBIM TOCYIAPCTBEHHBIM O0OPa30BaTENbHBIM CTAaHAAPTOM CPEIHEro MNpodecCHOHATBHOTO
obpazosanus (nanee ®I'OC CIIO) mist cienmaneHOcTH 40.02.01 FOpucnpyaeruus.
Conepsxanne nporpammbl /1. 07 Xumust HanpaBJieHO HA TOCTHIXKEHUE CIENYIOIIUX 1fe1eil:

dopMupoOBaHHUE y CTYJEHTOB NPEACTABICHUS O XMMUYECKOH COCTABIISIFOINEH €CTeCTBEHHO-
HAYYHOU KaPTUHBI MUPA KaK OCHOBBI MPUHSITHS PEIICHUN B dKU3HEHHBIX UIPONU3BOACTBEHHBIX
CUTyalMsIX, OTBETCTBEHHOI'O TIOBEICHHUS B IPUPOIHON Cpene

1.2. MecTO AMCUHMILIHHBI B CTPYKTYP€ NPOrpaAMMBbI NOATOTOBKH CHELUAJTHCTOB
cpeaHero 3peHa
YueOHast obmeobpasoBatenbhas aucuumiuHa b/l 07 Xumus otHOocUTCs K 0a30BOMY
[IUKJTy OCHOBHO# npodeccuoHaNbHON 00pa30BaTeIbHOM MPOrPAMMBI.
3agauu AMCUMNUIMHBI:

1) copMHpOBATh MOHMMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUsI XMMUYECKHX MPOIIECCOB U
SBJICHUM B OKpYXKAalIlel cpene, LEeJNOCTHOM HAydyHOM KapTUHBI MHUPA, B3aUMOCBA3H U
B3alMO3aBUCUMOCTH €CTECTBEHHBIX HayK;

2) Pa3BUTh YMEHHsI COCTABJIATH (POPMYJIBI HEOPTAHWYECKUX U OPTaHUYECKHUX BEINECTB,
yPaBHEHHSI XUMUYECKUX PEAKLHH, OOBSICHATD UX CMBICI, HHTEPIIPETUPOBATh PE3YJIbTAThl X HMUYECKIX
SKCIIEpPUMEHTOB,

3) copmupoBaTth HaBbIKU MIPOBENEHUS MPOCTENIINX XHUMHUYECKUX
SKCIIEPUMEHTAIIbHBIX HCCIENOBAHUN C COONIIOICHHEM MpaBHJl O€30IacHOr0 OOpAIIEeHHUs CBELIeCTBAMU
U TabopaTOpPHBIM 000PYAOBAHUEM,

4) Pa3BUTh YMEHHUS HCIIOJIb30BaTh NH(POPMAIMIO XMMHYECKOTO XapaKkTepa U3 PasIUIHbIX
HUCTOYHUKOB,;
5) copMHpOBaTh yMEHHUs TPOTHO3UPOBATh TOCIEACTBUS CBOEH JEATENbHOCTH U
XUMHYECKUX MPUPOAHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX MPOLIECCOB;
6) copMHpOBaTh TMOHMMAHUE 3HAYUMOCTH JOCTIKEHHMH XUMHUYECKOW HAyKH U
TEXHOJIOTUH JIJIsl pa3BUTHS COLIMAIBHON U IPOM3BOJACTBEHHOM chep
1.3. TpeGoBanus Kk pe3yJabTaTaM 0CBOEHHUS YUeOHOH JUCHUIIHHBI

OcBoeHne copmep:xkaHusi Y4eOHONW MUCIUTUTMHBI XUMHsST 00ECTIeUnBaeT MOCTIIKEHUE
CTYACHTaMH CJIEAYIOUINX Pe3yJIbTaTOB:

JUYHOCIHBIX

- YyBCTBO TOPAOCTH M YBAKEHHMS K HUCTOPHM M JOCTHXKEHUSM OTEUECTBEHHOW HAyKW,
rpaMOTHOE TIOBEICHHE B NMPOGECCHOHANBHON AEATEIBHOCTH U OBITY MpH OOpalleHnH ¢ MprOopaMu U
YCTPONUCTBAMY,

- TOTOBHOCTD K MPOAOJDKEHHIO 00pa30BaHUs U MOBBIIICHU KBATU(YUKALNYA B U30paHHON
npoeCcCHOHATBHON JEATENbHOCTH W OOBbEKTUBHOE OCO3HAHHE POJH  €CTECTBEHHOHAYYHBIX
KOMITETEHIIUH B 3TOM,;

- YMEHHUE HCIIONb30BATh [OCTHXKEHHUSI COBPEMEHHOM HAyKHM U €CTeCTBEHHOHAYYHBIX
TEXHOJIOTUH Ui TIOBBILIIEHUST COOCTBEHHOTO HWHTEIUIEKTYaJIbHOTO pAa3BUTHUSL B  BBIOPAHHOMU
npoheCCHOHATIBHOM AeSITETbHOCTH,

- YMEHHE CaMOCTOSITENIbHO AOOBIBATH HOBBIE NJIsi Ce0sl €CTECTBEHHOHAyUYHbIC 3HAHMUS,
UCTIONB3YS AJISl TOTO AOCTYITHBIE HICTOUHUKH HH(OPMALIHH;

- YMEHHE BBICTPaUBaTh KOHCTPYKTHUBHBIC B3aMMOOTHOIICHHS B KOMAaHZE IO PELICHHIO
o01uX 3a1a4;

- YMEHUE YTNPaBJIATh CBOEH MO3HABATENBHON AEATENBHOCTHIO, MPOBOIUTH CAMOOLIEHKY
YPOBHsI COOCTBEHHOT'O MHTEJIEKTYAJIbHOTO Pa3BUTHS,

MemanpeoMemHuIx:
- UCTIOJNB30BAHUE PA3JIMYHBIX BHIOB IIO3HABATEIBHON MEATENbHOCTH IS



pPEeLICHUs] E€CTECTBEHHOHAYYHBIX 3aJa4, MPUMEHEHHE OCHOBHBIX METONOB IO3HAHUS
(HabOnroeHus], OMUCAHWS, WU3MEPEHUs, SKCIEPUMEHTA) Ui M3YYSHHs Pa3IMIHBbIX CTOPOH
OKPY Kar0 e 1€ HCTBUTEIBbHOCTH,

- WCTIOJIb30BAHUE OCHOBHBIX MHTEJUICKTYaJIbHBIX OINEPALUii. TMOCTAHOBKH 3a7ayH,
(hopMyTUPOBaHMSI TUTIOTE3, AHAJTN3a U CUHTE3a, CPAaBHEHUS, O0OOIIEHH S, CUCTEMATH3AI[UH, BbISIBJICHUS
MPUYUHHO-CJIEICTBEHHBIX CBsi3el, MOWUCKAa aHAJOroB, (OPMYJIMPOBAHUS BBIBONOB AJISI H3YUYEHUS
Pa3JMYHBIX CTOPOH H3yYaeMbIX OOBEKTOB, SIBJICHHH W MPOLIECCOB, C KOTOPHIMH BO3HUKAET
HEOOXOUMOCTD CTAJIKUBATHCS B MPOQPECCHOHATBHON chepe;

- yMEHHEe TEeHEePUPOBAaTb HIEH U OMNpPeNeNsiTh CpPEICTBA, HEOOXOAUMbIe ISl WX
peanu3aluy,

- YMEHHUE HCIOJIb30BATh PA3JIMYHbIE UCTOYHUKU JJI TOJYYCHHUS] €CTECTBEHHOHAYYHOM
WH(POPMALIUH, OLIEHUBATD €€ TOCTOBEPHOCTH;

yYMEHHE aHAJM3UPOBATh U MPEACTABIATh MHPOPMALIUIO B PA3JIMYHBIX BUAAX;

- yMeHHe MyOJUYHO MPEACTABNIATh PE3YJbTaThl COOCTBEHHOTO HCCIICIOBAHHUS, BECTH
OUCKYCCHHU, JOCTYITHO U TAPMOHUYHO coueTasi copepskanue u popmel mpencrasisieMoina(popmanimy,
NpeoMemubIx:

- BJIAICTb CUCTEMOM XUMHUYECKHUX 3HAHWI, KOTOpas BKJIOYAET. OCHOBOMNOJIArarouiue
MOHITHA (XUMHYECKUN 3JIEMEHT, aTOM, 3JICKTpOHHasi 00oJjiouka aroma, S-, p-, d-3JIeKTpOHHbBIE
opOUTAIM aTOMOB, HOH, MOJIEKYJIa, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTEMEeHb OKHCIICHUS,
XUMHUYECKasi CBSI3b, MOJIb, MOJISIPHASI MAacCa, MOJIIPHBIN 00bEeM, YIIepOAHbIN CKejleT, () yHKIHOHATbHAS
rpyIIa, panaukail, U30MepHsi, 130MEPbI, TOMOJOTUYECKUN P, TOMOJIOTH, YTJIEBOAOPObI, KUCIOPOA- U
a30TCoNepIKaIlUe COENMHEHUs, OHMOJOrMYeCKN AaKTHUBHbIC BeIlecTBa (YIJIEBOIBI, JKUPBI, OENKH),
MOHOMEp, TOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COENMHEHUs, KPUCTaJUINYeCKast
pemieTka, TUNOBI  XUMHYECKHX  peakiuii  (OKUCIWTENbHO-  BOCCTAHOBUTEJIBHBIE,  3K30-H
SHIOTEPMHUYECKHE, PEAaKUUU HMOHHOTO OOMEHa), pacTBOp, SJEKTPOJUTHL,  HEIIEKTPOJIHTHI,
3JIEKTPONIUTUYECKAST JUCCOLMALNS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XMUMHYECKOW pPEaKLHU,
XUMHYE€CKOe PABHOBECHE), TEOPUHU U 3aKOHBI (TEOPHUST XUMUYECKOTO CTPOCHUS OPTAaHUYECKUX BEIIECTB
A M. BytnepoBa, TeopHs BIEKTPOJUTHYECKON IUCCOLMALMHK, Tmepuoanyueckuii 3akoH J[M.
MeHneneeBa, 3aKOH COXPAaHEHHMS] MAcCChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3BIK XUMHUH,
(aKTOJOTHYECKHe CBENEHHS O CBOWCTBAaX, COCTaBe, TMOJYyYEeHWH U OE30MaCHOM HCIOJNB30BAHUU
BXXKHEUINIUX HEOPTaHWYECKUX W OPraHMYeCKUX BEIIeCTB B OBITY NPAKTHYECKOH NeATeIbHOCTH
YeJI0BeKa,

- YMETb BBIIBJISITb XapPaKTEPHbIE TPU3HAKU W B3AUMOCBS3b HM3YUCHHBIX TIOHSTUH,
MPUMEHSATh COOTBETCTBYIOIIME TOHSATHS TMPU OMHCAHWUH CTPOCHHUS M CBOMCTB HEOPTaHUYECKUX U
OPraHUYECKUX BEIIECTB M WX NPEBPAILCHUN, BBIABIATh B3aUMOCBS3b XMMHYECKUX 3HAHUU C
MOHATUSIMU U MIPEACTABICHUSIMU APYTHX €CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETb HCMOJb30BaTh HAWMEHOBAHMS XHUMHYECKHUX COCIMHEHHH MEXAYHAPOIHOTO
CO03a TEOPETHUECKOHN U MPUKJIATHONW XMMUU U TPUBHAJIbHBIC HA3BAHHS BAKHEHIIINX BEIIECTB (STHUIIEH,
aleTHIeH, TIulepuH, ¢peHo, GopMaIbIeriu, YKCYCHAs KUCJIOTA, TIULUH, YrapHBIA Ta3, yrIeKUCTbIN
ra3, aMMHaK, TralieHasi U3BeCTh, HETalleHasi U3BEeCTb, MUThEBAsl COAA M JIPYIHX),

- COCTABJIAATH (I)OpMy.]'ILI HCOPraHUYICCKUX N OPraHUYCCKHUX BCIICCTB, YPABHCHHUA XHUMHUYUCCKUX
peaKLII/II\/'I, O6’I>HCHHTL Hnux CMBICJI, ODOATBCPXKAATH XaPaAKTCPHBIC XUMHUYICCKHUC CBOMCTBA BCIICCTB
COOTBCTCTBYIOIIUMH SKCIICPUMCHTAMU U 3allUCAMU ypaBHeHI/II\/'I XUMHUYICCKUX peaKLII/II\/'I;

- YMETb yCTaHABJIWBATb MPUHAIIEKHOCTb U3YUEHHBIX HEOPTaHUYECKUX U OPTraHUYECKUX
BELIECTB K OMNPEACIEHHbIM KJjlaccaM W TPYyIaM COCOUHEHUN, XapakTepU30BaTb HMX COCTaB U
Ba)KHEHINUE CBOMCTBA; ONPENeIsiTh BUABl XUMHUYECKUX CBsI3€H (KOBAJIEHTHAS, HOHHAS, METAJUINIECKas,
BOJIOPOIHAS), TUITBI KPUCTAIITHYECKUX PELISTOK BEIIECTB, KJIACCU(PUIIMPOBATE XUMUYECKUE PEAKIINH;

- copMHUPOBATh MPEACTABICHUS: O XUMHUYECKON COCTaBJISIFOIICH €CTeCTBEHHOHAYYHOU
KapTUHBI MHUpPA, POJM XUMHU B TIO3HAHWH SIBJICHUN TPUPOIbLI, B (HOPMHUPOBAHUM MBIILICHUS U
KYJIBTYPbI JITYHOCTH, €€ (YHKIIMOHAJIBHOW IPaMOTHOCTH, HEOOXOMUMOH TSl PEIIeHUsT MPAKTHUYECKUX
3a/1a4 ¥ SKOJIOTHYEeCKH 0OOCHOBAHHOT'O OTHOIIEHHSI K CBOEMY 3I0POBBIO M IIPUPOIHOM CPee,

- yMETh MPOBOIUTH PAcUeThl MO XUMHUYECKUM (OpMyJiaM U yYPaBHEHHSIM XHUMHUYECKUX
peakuuii ¢ UCMOIb30BaHHEM (DU3UYECKIX BEJTHYMH, XapPaKTEPU3YIOIUX BEIIECTBA C KOJIUYSCTBEHHON
CTOPOHBI: Macchl, 00beMa (HOpPMajbHBIC YCJIOBHUSI) Ta30OB, KOJMYECTBA BEIIECTBA, HCIOJIb30BATH



CHUCTEMHBbIE XMMHUYECKNE 3HAHUsS UIA TPHHATUS PEIIeHWH B KOHKPETHBIX - BIANEThb CHUCTEMOMN
XUMHYECKUX 3HAHUH, KOTOpasi BKIFOYAET: OCHOBOIOJATAIOIINE TTOHATHS (XUMUYECKHIA 3JIEMEHT, aTOM,
SJIEKTPOHHAsT O0OJIoYKa aToma, S-, pP-, d-3JIEeKTpOHHBbIE OpPOWTANIM aTOMOB, HOH, MOJIEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPHULATENBHOCTb, CTENEHb OKHUCIIEHHS, XUMHUYECKasi CBsI3b, MOJIb, MOJIIPHAs
Macca, MOJISIPHBI OObeM, YIJIEPOAHBIN CKeNeT, (YHKUHMOHAJbHAs TPYyINIa, pPaguKkal, H30Mepus,
U30MEphl, TOMOJIOTMYECKUH psI, TOMOJIOTH, YIJIEBOJOPOAbI, KHCJIOPOI- M  a30TCOAEpIKAIIUe
COEAMHEHUs, OMOJOrMYeCKH aKTHUBHBbIC BeIlecTBa (yIJIEBOABI, KUPBI, OEIKH), MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHMs, KPHUCTAJUIMYECKas pEeLIeTKa, THIIbI
XUMHYECKUX PEeaKIUi (OKHUCIUTENbHO- BOCCTAHOBHUTENBHBIC, 3K30-H SHIOTEPMHUYECKHE, PEAKIHNU
HOHHOTO OOMEHa), pacTBOpP, SJEKTPOJUTHI, HESJEKTPOIUTHI, 3JIEKTPOJUTHYECKAS IHCCOLMALIUS,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKOH PEaKIMH, XMMUYECKOe PAaBHOBECHE), TEOPUH H
3aKOHBI (TEOpUS XUMHYECKOTO CTPOEHHsl oOpraHudeckux BemecTB A.M. bByrieposa, Tteopus
SJIEKTPOJIMTHYECKON Auccouuanuu, nepuoandeckuii 3akoH M. MenneneeBa, 3akOH COXpaHEHUs
Macchbl), 3aKOHOMEPHOCTH, CUMBOJIMUECKUI S3BIK XUMHUH, (PAKTOJOTHUECKUE CBEICHUS O CBOHCTBAX,
COCTaBe, MOJYYEHUH M O€30MacHOM HCIOJIb30BAHUH BAXXHEHWIINX HEOPTaHMYECKHX U OPTaHUYeCKUX
BEIIECTB B OBITY U MPAKTHYECKOH AESITETbHOCTH YeJIOBEKa;

- yMEThb BBUIIBJIATH XapaKTEPHblE TNPU3HAKM W B3aUMOCBS3b HW3YUYEHHBIX ITOHSITHI,
NPUMEHSTh COOTBETCTBYIOLIME IOHSTHUA NMPH ONUCAHUM CTPOCHHS M CBOWCTB HEOPTaHHMYECKUX H
OpPTaHWYECKUX BEINEeCTB W WX MPEBPAINEHH; BBIABISATH B3aUMOCBA3b XHUMHUYECKUX 3HAHUH C
MOHSATHSIMH U TIPEICTABJICHUSIMH IPYTUX €CTECTBEHHOHAYYHBIX ITPEIMETOB,;

- yMEThb HCIOJb30BATh HAMMEHOBAHUS XHMHUYECKHX COENWHEHHH MeXIyHapOAHOTO
COI03a TEOPETHYECKON 1 MPUKIATHON XUMHUH U TPUBUAJIbHBIC HA3BAHUS BAKHEHIIINX BEIIECTB (STHUIICH,
alleTUJICH, TIUIepyH, $eHom, GopManbIerus, YKCYyCHasl KUCJIOTa, TIHLIHH, YIapHbIH ras3, yriIeKUCIIbIi
ras, aMMHaK, raiieHasi H3BeCTh, HEraleHasi H3BeCThb, MUThEBAsi COAA M APYTHX), COCTABIATH (HOPMYJIBI
HEOPraHMYECKUX M OPraHMYECKHUX BELIECTB, YPABHEHUS XUMHUECKUX PEaKLUi, OOBSICHATD UX CMBICIK;
MOATBEPKIATh XapPaKTEPHbIE XUMUUECKHE CBONHCTBA BELIECTB COOTBETCTBYIOLIUMH SKCIIEPUMEHTAMU U
3aMKUCSIMU YPABHEHUN XUMHUUYECKUX PEAKLIUM;

- yMEThb YCTAHABIMBATb NPUHAJIE)KHOCTD H3YUYEHHBIX HEOPraHWYECKUX M OPTaHHYeCKHX
BEIIECTB K OIpPEINEeNEHHbIM KJaccaM M TPYIaM COEIWHEHHH, XapaKTepH30BaTh HX COCTaB U
BaKHEHIIIME CBOWCTBA; OMPEIENIATh BUIbI XUMHUECKUX CBsI3€H (KOBAJICHTHASI, HOHHAS, METAJITMYECKA,
BOJIOPOJIHAS ), THITBI KPUCTAJUTMYECKUX PELIETOK BEIECTB; KJIACCH(PUIMPOBATh XUMHUYECKUE PEAKIIUH;

- c(OpMHUPOBATH MPENCTABICHHS: O XUMHUYECKONU COCTABIISIIONIEH €CTECTBEHHOHAYYHOM KapTHHBI
MHUpa, POJU XMMHUU B TIO3HAHWUU SIBJIEHUH TPHUPOIBLL, B (POPMUPOBAHWU MBIIIJICHHS W KYJIBTYPbI
JUYHOCTH, €€ (PYHKLHMOHAIBHOH TI'PaMOTHOCTH, HEOOXOAUMOMN

- IUI PeLIeHHs] MPAKTHUECKUX 3a71a4 U HKOJIOTMYeCKH OOOCHOBAHHOI'O OTHOLICHHS K CBOEMY
3I0POBBIO U MPUPOTHON Cpene;

- YMETh MPOBOAUTH PACUETHI [0 XUMUYECKUM (pOpMyJiaM U YPaBHEHHSAM XUMHUYECKUX PEaKIIHI
C UCTOJIB30BaHNEM (PU3NIECKUX BEIMYUH, XapPaKTEPU3YIOIIHNX BEIIECTBA C KOJMYECTBEHHON CTOPOHBI:
Maccel, oObeMa (HOpPMaJbHBIE YCJIOBHS) Ta30B, KOJMYECTBA BEINECTBA, HCIOJIB30BATh CHUCTEMHBIE
XUMUYE€CKUE 3HAHUS ISl PUHSITHS PEIICHW B KOHKPETHBIX JKU3HEHHBIX CUTYAIUSX, CBS3aHHBIX C
BEIIECTBAMH U UX MTPUMEHEHHEM

1.4. Ilepeuenn nuaHupyemMbIX pe3yabTATOB 00y4eHHsI N0 JHUCLHHIJIMHE
(nepeyeHb(opMHPYeMbIX 3HAHUI, YMeHHIl 1 HABBIKOB)

OK 01. BeibupaTte criocoObl pemieHust 3a1a4 npodecCHOHANBHOW esITeIbHOCTH
NPUMEHHUTENIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 02. Mcnonb30BaTh COBPEMEHHbIE CPEACTBA IOUCKA, aHAJIM3A U UHTEpIIpeTaluy
HpopMaummu U WHQOPMAILMOHHBIE  TEXHOJOTMM  JUIA  BBINIOJHEHUS  3am1ad
poeCCUOHATTLHOM e TETBHOCTH.

OK 04. D¢pdexTnBHO B3aMOREHCTBOBATE M PadOTaTh B KOJUIEKTUBE U KOMAH/E.



OK 07. CopelicTBOBaTb COXPAHEHMIO OKPYXXatoLel cpefibl, PeCypcochepexeHmto,
NPUMEHATb 3HAHWA 06 WM3MEHEeHUW KaumaTa, NPUHUUNBLI Gepex/IMBOro MNpou3BOACTBA,
3(h(heKTUBHO AeNCTBOBATbL B YUPE3BbIUAHbLIX CUTYaLMAX.

Kog u
HanMeHOBaHue
hopMUpyemMbIX
KOMIMETEHLLNA
OK 01. Beibupatb
crnocobblpeLeHuns
3afau
npogeccnoHanbHoOM
feATeNbHOCTH
NMPUMEHUTENBHO K
pasnYHbIM
KOHTeKCTam

MnaHnMpyeMble pe3ysibTaTbl 0OCBOEHMS
ANCLUUNTNHBI

Oobuwne

B yacTn TpyAoBOro BoCAMTaHUA:
-TOTOBHOCTb K TpyA4y,
0CO3HaHMe LLeHHOCTH
MacTepcTBa, TPYA0I06ue;
-TOTOBHOCTb K aKTUBHOW
LeATeIbHOCTUTEXHONOTMYECKOW
M couManbHON HanpaBiEHHOCTH,
CNOCOBHOCTb MHULMMPOBATD,
nAaHNpoBaTh U CaMOCTOATENIbHO
BbINO/IHATb TaKyHo
LeATeNbHOCTb;

- HTEpEC K pas/inyHbIM

chepaM npoeccmoHanbHoM
peatensHocTn,OBnajeHme
YHUBepCanbHbIMMN

yyebHbIMMU

no3HaBaTe/IbHbIMU

LeNCTBUAMMN:
a) 6a3oBble I0rMYecKme
feicTBUA:

- CAMOCTOATENbHO
hopmynupoBathb n
aKTyanM3mpoBsaTb npobnemy,
paccmaTpusatb ee
BCECTOPOHHE;

-yCTaHaB/IMBaTb CYLLECTBEHHbIN
NMPU3HAKWIN OCHOBAHUA A1
CpaBHeHUs, Knaccugpumkaymm un
0606LLeHNS;

-onpegenaTb Lenm
[eATeNbHOCTK, 3a4aBaThb
napameTpbl U KpUTEPUN nx
[JOCTMXeHUS;

- BbIAAB/N1SITb 3aKOHOMEPHOCTM

¥ NPOTUBOPEYUS B
paccmMaTpuBaeMblX ABIEHUAX;

- BHOCUTb KOPPEKTUBbI B
[eATeNbHOCTb, OLLeHNBaTb
COOTBETCTBME pPe3y/bTaToB
LleNIiM, OLLeHMBaTb PUCKM

nocneacTBuil
[eATeNbHOCTH;

OvncunnnnHapHble (NpeiMeTHbIE)

BNnageTb CUCTEMON XUMUYECKUX

3HaHWM, KoTOpas  BK/IHOYaeT:
OCHOBOMoONarawowne MOHATUSA
(XMMWYECKNI A 3NEMEHT,  aToM,

3NeKTpPOHHasa 060/104Ka aToma, S-,

p-, d- 3MeKTPOHHble opbuTanu
aToMmoB, NOH, MOsieKyna,
NEHTHOCTb,

3M1eKTPOOTPULATENbHOCTb,
CTerneHb OKWUC/IEHUS, XMMUYecKas
CBA3b, MOMb, MO/SApHas Macca,
MONSPHbIA  06bEM, YrNepoaHbIii
CKeneT, (YHKUMOHaNbHas rpynna,
pagukan, W30Mepusi,  U30Mepbl,
rOMOJIOTMYECKNIA pag, TFOMOJONMK,
YyrneBoaopoabl,  KWCNOPOA-U
asoTtcofepxatyue COefMHEHNS,
6uonornyecku aKTUBHbIe
Bewlectsa  (Yrnesofbl,  >XWpbl,
6enkm), MOHOMep, nonumep,
CTPYKTYpHOE 3BEHO,
BbICOKOMOJIEKYIAPHbIE
COeANHEHUS, KpucTananyeckas
peweTka,  TUMbl  XUMWUYECKUX
peakumii (okucnuTeNbHO-
BOCCTaHOBUTE/IbHbIE, 3K30-U
3HAOTEPMUYECKME, peakunu
MOHHOTO  06MeHa), pacTeop,
3NEeKTPONUTSI, HE3NeKTPONTHI,
3NeKTPONNTUYECKaS
anccounaumsa,
BOCCTaHOBUTENb, CKOPOCTb
XNMWNYECKOA peakuuu,
XUMMYECKOe paBHOBeCKe), Teopuu
M 3aKOHbl (TEopusi XMMUYECKOro
CTPOEHUS OpraHM4yecKnMx BeLLecTB

OKUCNUTENb,

A.M. byTtneposa, Teopus
3N1EKTPONNTUYECKOIA

auccoumaunm, nepuoaNYecKuii
3aKOH



- pa3BMBaTb KpeaTuBHOE
MblLUEHNE NPUPELLEHNN
YXU3HEHHbIX MPo6nem

6) 6a3oBble

ncecnegoBaTenbcKue

JeNCTBUA:

-BNafjeTb HaBblKaMmn y4e6HO-
nccnenoBaTenbCKON n
NPOEKTHON AesATeNbHOCTH,
HaBblKaMu paspeLLeHuns

npo6nem;

- BbIAABNATb NMPUYUHHO-
CNefCTBEHHbIE CBA3N U
aKTyanmsmpoBaTb 3agauvy,
BblABUraTb FMNOTE3y ee peLleHus,
Haxo4MTb apryMeHTbl A5
[0Ka3aTeNbCTBaCBOMX
YTBEPXAEHWIA, 3aaBaTb
napameTpbin KPUTEPUN PELLEHNS;
- aHan3MpoBaTb NONYYEHHbIE B
X0[ie peLleHns 3aa4um pesynbTaTl,
KPUTNYECKM OLLeHNBaTb MX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb
N3MEHEHNE B HOBbIX YCNOBUAX;
-YMeTb NepeHOCUTb 3HaHUS

B NO3HaBaTe/IbHY0 U
NpaKTUYecKy 061acTm
XU3HeLeATeNbHOCTH;

-YMeTb UHTErpupoBaTh 3HaHUA U3
pasHbIXNpeaMeTHbIX 06/1acTeil;

- BblBUraTb HOBbIE UAEN,
npegnaraTbOpUrnHanbHble
NOAXOAbI U peLleHuns;

- CMOCO6HOCTb UX MCMOMb30BaHUA
B M0O3HaBaTE/IbHOWN 1 COLMaNbHON
npakTuke

.. MeHgeneesa, 3aKOH
COXpaHeHus macchl),
3aKOHOMEPHOCTU, CUMBONNYECKUIA
A3bIK  XMMUW, (haKToNornyeckme
CBefleHMs 0 CBOMCTBaX, COCTaBe,
nonyyvyeHnn " 6e3onacHoOM
MCNoNb30BaHUU BaXKHEMLWMNX
HeopraHM4eckKnMx u opraHMyecKmnx
BeLLeCTB B ObITY

-BNafieTb CUCTEMON XUMMUYECKUX

3HaHWUN, KoTOopas BK/HOYaeT:
OCHOBOMoOnNararLune NOHATUSA
(XMMWYECKNiA  3NEMEHT,  aToM,

3NeKTPOHHas 060/104Ka aToMa, S-,

p-, d- 3MeKTpPOHHbIE opbuTanu
aToMOB, NOH, MofeKyna,
Ba/IEHTHOCTb,

3NeKTPoOTPULLATENIbHOCT,
CTeneHb OKUC/eHUsi, XMmMU4veckas
CBA3b, MOJIb, MOMSIPHas Macca,
MOJIAPHbIA  06beM, YrNnepoAHbIi
CKeneT, (PyHKUMOHaNbHasa rpynna,
pagukan, W30Mepus,  U30Mepbl,
rOMOJIOrMYECKUIA pag, rOMOJIOrK,
YrneBoAoposbl, KNCnopoga 7
asoTcogepxaliune CoefMHEeHNS,
6uonornyecku aKTUBHble
Bewlectsa  (Yrnesofbl,  >XWpbl,
6enkm), MOHOMep, nonumep,
CTPYKTYpHOE 3BEHO,
BbICOKOMOJIEKYNSAPHbIE
coefnHeHus, KpucTananyeckas
peweTka,  TUMbl  XUMWUYECKUX
peakuui (okucnuTenbHo-
BOCCTAHOBMUTE/bHbIE, 3K30-
3HA0TepMUYecKue, peakumm
MOHHOTO  06MeHa), pacTeop,
3N1eKTPONUTBI, HE3NeKTPONTHI,
3NeKTpoONnTUYecKasn
auccoumauns,
BOCCTaHOBUTENb, CKOPOCTb
XUMWNYECKOIA peakuuu,
XUMMNYECKOe paBHOBeCKe), Teopuu
M 3aKOHbl (Teopusi XMMUYECKOro
CTPOEHUS OpraHnyYyeckmMx BeLLecTB
A.M. byTtneposa, Teopus
3NeKTPONIUTUYECKOIA
auccoumaymu, nepuoanyeckui
3akoH O.N. MeHgeneesa, 3aKOH
COXpaHeHus macchl),
3aKOHOMEPHOCTU, CUMBONYECKUIA
A3blK  XUMUW, (aKToNornyeckue
CBefeHMa 0 CBOWCTBax, COCTaBe,

OKUCNUTENb,



MOJTyYEeHUU u Oe3omacHoOM
HUCTIOJIb30BAHUHT BOKHENIINX
HEOPTraHUYECKUX U OpPraHU4YeCKUX
BEIIECTB B OBITY U MPAKTHUECKOH
NEeATEeIbHOCTH YEJIOBEKA,

-YyMETh BBIABJISITh XapPaKTEPHBIE
MPU3HAKU 151 B3aUMOCBSI3b
W3YYEHHBIX TMMOHATHHA, MPUMEHSTH
COOTBETCTBYIOLUE MOHATUS MPHU
OMHUCAaHUU CTPOEHUS U CBOWCTB
HEOPTraHUYECKUX W OPraHU4YeCKUX
BEIIECTB M UX IPEBPALLCHHUI,
BBISIBJISATD B3aUMOCBS3b
XUMHYECKUX 3HAHUN C TTOHSITHSIMU
U TOPENCTABICHUSMH  JIPYTUX
€CTEeCTBEHHOHAYYHBIX ITPEIMETOB;
-YMETb HCIIOJIb30BAaTh
HalMEHOBaHUSA XUMHYECKUX
COeIMHEHUI MEXAYHapOIHOIO

COH3a TEOPETUUECKOMN
u HpPIKJIaI[HOfI XUMHUHN H
TPUBUAJIBHBIC

HA3BaHUsA BAKHEUIINX BEILIECTB
(9TUNEH, aLIETUIIEH,

rnuiepuH, penon, Gopmanpaerun,
YKCyCHas KHCJIOTa,  TJIMIIHUH,
yrapHbId ra3, YIJEKUCHbIA ras,
aMMUaK, raiieHas HU3BECTb,
HEralieHasi U3BECTb, IUTbEBAs
coma MW JPYrux), COCTaBJISITh
dbopMyiBl  HEOPTaHWYECKUX U
OpPraHUYECKHUX BELIECTB,
YPaBHEHUS] XUMUYECKUX PEAKLIUM,
OOBSICHSITD X CMBICIT,
MOATBEPKIATH XapaKTePHbIE
XUMUYECKHE CBOWCTBA BEILECTB
COOTBETCTBYIOIIUMH

SKCIEPUMEHTAMH U 3alHUCSIMHU
YPaBHEHUN XUMUYECKUX PEAKLIU;
- YMETh yCTaHABJIUBATh
MPUHAIJICIKHOCTD H3YYEHHBIX
HEOPTaHUYECKUX U OPTaHUYECKUX
BELIECTB K  ONpeaeeHHbIM
KJlaccaM M IpyniaM COeAUMHEHH,
XapaKkTepU30BaTh MX COCTAaB U
BA)KHEHNIINE CBONCTBA, ONPEAECIIATh




BUBI XUMHUYECKUX cBsAzei
(xoBaneHTHas, HOHHas,
MeTann4eckKasi, BOZIOPOJIHAS),
TUIBI KPUCTANJIUYECKUX PELIeTOK
BELIECTB; KJIACCU(PUIINPOBATH
XHUMHYECKHe peakLny;

-chopMupoOBaTE PEACTABICHUS: O
XHMHYECKOU COCTaBJIAOLIEN
€CTEeCTBEHHOHAYYHON KapTUHBI
MHUpa, PO XUMHU B TO3HAHWUU

SIBJICHUN IPUPOLEL, B
(GbOpMHUPOBAHMM  MBIIUICHUS U
KYJIbTYpBbI JIUYHOCTH, ee

(pYHKLMOHATBHON  TPaMOTHOCTH,
HEOOXOIMUMOW  IJIsl  PEeLIeHUs
MPAKTHYECKHX 3ama4 u
SKOJIOTHYECKH 00OCHOBAHHOTO
OTHOLIEHUS K CBOEMY 3/10POBBIO U
MIPUPOAHOI Cpene,

-yMeTb MPOBOAMUTH PaCUeThl IO
XHUMHUYECKUM bopmynam u
YPaBHEHUSIMXUMUYECKUX PEaKLUit
C HCIIONIb30BaHUEM (PU3NIECKUX

BEJINYHH, XapaKTEPU3YIOLIHX
BEIIECTBA €  KOJIMYECTBEHHOHN
CTOPOHBI: MAaccChl, obbpema
(HOpMasibHBIE YCJIOBHUSI) Ta3OB,
KOJINYECTBA BEIIIECTBA,
UCTIONIBb30BaTh CHCTEMHbBIE
XUMHUYECKUE 3HAHUS ISt
NIPUHATUSA peleHuin B
KOHKPETHBIX

JKU3HEHHBIX CUTYAIVSIX,

CBA3AaHHBIX C BEIIECTBAMH U HX
NPpUMECHCHHUEM




OK 02
Hcnonwv3zosare
COBPEMEHHBIC
CPEACTBATIONCKA,
aHaym3a u
UHTEPIPETALNN
uH(pOpPMaLIIHU U
UH(pOPMALIMOHHBIE
TEXHOJIOTUH IS
BBITTOJIHEHHS 337124
npodecCHOoHaIBHO
U 1esITeIbHOCTU

B o0nacTH LEHHOCTH HAYYHOIO
MO3HAHHSA:

-c(hopMHUpPOBAHHOCTD
MHPOBO33PEHHS,
COOTBETCTBYIOLIErO-COBPEMEHHOMY
YPOBHIO  pPa3BUTHS  HAyKH W
00IeCTBEHHOH NPaKTHKH,
OCHOBaHHOTO Ha IHMAJOre KyJbTYyp,
CHIOCOOCTBYIOIIETO OCO3HAHHIO
CBOEr0 MeCTa B MOJIUKYJIbTYPHOM
MHPE;

COBEPLUIEHCTBOBAHUE SI3bIKOBOI

-yMETh TUTAHUPOBATh u
BBIMOJIHATD XUMHYECKHI
SKCIIEPUMEHT (npeBparueHus

OpPraHMYEeCKUX  BELIeCTB  IpH
HAarpeBaHWH, MOJYYeHHE STHJICHA
U  HU3y4YEHUE  €ro  CBOICTB,
Ka4eCTBeHHbIE  peakluu  Ha
aNbACTHIBL, KPaxMall, YKCYCHYIO
KHCJIOTY, JeHaTrypanusi OesKoB
npu HarpeBaHHU, L[BETHBIE
peakiuu  OENTKOB,  NPOBOAWTH
peakuuu HOHHOTO oOMeHa,
ONpenensiTb ~ Cpeny  BOIHBIX
pPacTBOPOB, Ka4eCTBEHHbIE
peakuuu Ha cyibdar-, kapOoHaT-
U XJIOPHI-aHHUOHBbL, Ha KAaTHOH

aMMOHHS, peuiathb
SKCIEPUMEHTAJIbHBIC 3a/1a4u TI0
TeMaM "Merasusr" U

"Hemeramiel") B

NESITEeIbHOCTH, FOTOBHOCTb
OCYLIECTBJISIT ~ MPOEKTHYK)  H
UCCJIENIOBATEIBCKYIO IESTEIBHOCTD
WHIUBUIYAJIBbHO U B IPYMIIE,

Osnanenue YHUBEPCAIbHBIMU
yueOHBIMU MO3HABATEIbHBIMU
JNEHCTBUSIMU:

B) padoTa ¢ uHopmanueii:
-BJIQICTh HABBIKAMHU  TIOJYyYEHUS
uHpOpMALIMK U3 ~ UCTOYHUKOB
pPa3HBIX THIIOB, CaMOCTOSITEIIBHO
OCYLIECTBJIATD ~ IIOUCK,  AHAJHU3,
CHCTEMaTH3aLHI0 u
UHTEPIPETALNIO uHpopManuu
pa3IuYHBIX BHAOB U dopMm
NPEACTaBJICHNUS,

- CO3/1aBaTh TEKCTBI B
paznmu4HBIX  dopmarax ¢
y4eTOM HAa3HAUEHHUSI
uHpOpPMALIMK W LEJIeBOU
ayIUTOPHH, BbIOUpast
ONITHUMAJIbHYIO bopmy
NPEACTaBICHUS u
BU3YyaJIU3ALIH

COOTBETCTBUM  C  MpaBHJIaMH
TEXHUKH  O€30MacHOCTH  TpHU
oOpalieHud C BeIIEeCTBAMHU W
J1a00paTOpHBIM 000PYIOBAHHEM,

-IIPEACTABIIATD pe3yibTaThl
XUMHYECKOI'O OKCIIEPUMEHTA B
dopme 3a1mmucu ypaBHEHH

COOTBETCTBYIOLIUX PEAKLUMA U
¢dbopMynHpoBaTH  BBIBOABI  HA
OCHOBE 3THX P€3yJIbTaTOB,;
-yMETh aHAJIN3UPOBATH
XUMUYECKYI0 UH(HOPMAILIHIO,
MOJIy4a€MYI0 U3 Pa3HBIX
UCTOYHHUKOB (CPEICTB MaCCOBOM
uHpopmauuu, cerb UHTEpHET U
npyrue);
-BJIAIETh OCHOBHBIMH METOJIaMH
HAYYHOT'O TIO3HAHUS BELIECTB U
XUMHYECKUX SIBJICHUN
(HabnroneHue, U3MepeHHe,
SKCIEPUMEHT, MOZIETTHPOBAHUE);
- YMETb IPOBOJIUTH PACUETHI IO
XUMHYECKUM (popmyniam u
YPaBHEHMSIMX IMUYECKHIX PEAKLIHi
C UCTIOJIb30BaHUEM (PU3UUECKUX
BEJINYHH, XapaKTEPU3YIOIIHX
BELIECTBA CKOJINYECTBEHHON
CTOPOHBI. MacChl, 00beMa
(HOpMaJbHBIE YCIIOBHS) TA30B,
KOJINYECTBA BEIECTBA;
UCTIOJIb30BAThCUCTEMHBIC
XUMHYECKUE 3HAHUS AJIs
MPUHATUS PELICHUN B
KOHKPETHBIX




OK 04. 3thheKTUBHO
B3aMMO/I€CTBOBATb
n paboTtaTb B
KONNeKTUBe u
KOMaHge

[OTOBHOCTb K  camopasBuUTuio,
CaMOCTOATENbHOCTY 7
CaMOOMpPeSeneHunto;

-OB/lafleHe  HaBblKamMn y4yebHo-

nccnefoBaTenbCKoMm, MNPOEKTHOW K
couManbHON fesATeNbHOCTHY;

OBnapgeHune YyHUBepCcanbHbIMK
KOMMYHUKaTUBHbIMU
[eNCTBUAMMN:

COBMECTHas AesiTeNIbHOCTb:
NOHMMaTb n MCNoNb30BaTb
npenMmMyLyecTsa KOMaHHON
NHANBMAYANbHON paboThl;
-MPUHMMATbL  LEeAn  COBMECTHON
[eATeNbHOCTW, OpPraHun3oBbIBaTh U

KOOpAMHMPOBaTbL AeNCTBUS MO ee
JOCTVMXKEHUIO:  COCTaBMATb  MnaH
JeACcTBWA, pacnpenensitb poan c

yyeTom MHEHMWI Yy4YaCTHWKOB
obcyxaaTb pesynbTaThl
COBMECTHOI paboTsl;

- KOOPAWHWPOBATb W BbINOMHATH
paboTy B YC/NOBUAX peasnibHOro,
BMPTYa/IbHOTO n
KOMOGUHNPOBAHHOIO
B3aMMOAENCTBUS;

OCYLLEeCTBNATb NO3UTUBHOE
cTpaTernyeckoe noBefeHue B
pas3/inyHbIX CUTYyaLMsX,
-NPOSABNATL TBOPYECTBO U
BOOGpaXxeHue, ObITh
UHULMATUBHbBIM

OBnafeHne yHuBepcasbHbIMU

PerynsiTuBHbIMU AeACTBUAMMU:
- NPUHATUE Cebs N APYTrMX Noaei:

XWNU3HEHHbIX cutyayunax,
CBA3aHHbLIX C BewecTBaMn U UX
npuMeHeHnem

- yMeTb nnaHnUpoBaThb "
BbIMOMHATb XUMUYECKUNTA
aKcnepume
HT (NpeBpaleHns OpraHNYecKux
BeLLLeCTB npu HarpeBaHuw,
nonyyeHne 3TUMEHA W M3ydeHue
ero CBOIACTB, KauyecTBEeHHble
peakuuu Ha anbfernabl, Kpaxman,
YKCYCHYI0 KWUCNOTY; AeHaTypauus
6enKoB Npu HarpeBaHWu, LBETHbIE

peakumMy  GeNKoB;  NPOBOAUTH
peakLmnmn NOHHOIO obmeHa,
onpegensTb cpefy BOAHbIX
pacTBOpPOB, KayeCTBEHHbIe
peakuun Ha cynbart-, KapooHaT-
N XNOPUA-aHWOHbLI, Ha KaTUOH
aMMOHUS; pewatb
KCnepuMeHTaNbHble 3agayn no
TeMaMm "MeTtannbl" n

"HemeTannbl") B COOTBETCTBUU C
npasunamm TEXHUKN
6esonacHoCcTM npu obpaweHun ¢
BellectsaMn 1 nlabopaTopHbIM

o6opyoBaHNEM;

-NpeacTaBNATh pe3ynbTaTb
XUMMNYECKOTO  3KCMEPUMEHTa B
thopme 3anucu YPaBHEHWIA
COOTBETCTBYHLWMNX peakunin u
thopmMynupoBaTb  BbIBOAbl  Ha

OCHOBE 3TUXPe3ynbTaToB



OK 07. CopneiictBoBate | B obJacTu - chopMHUpOBAaThH
COXPAHCHUIO IKOJOrNYeCcKoro npeacTaBJICHUA. O XUMHYECKOI
OKpPY>Karollen Cpeasl, BOCHIHTARMS: COCTAaBJIAOLIEN
pecypcocOepekeHuto, - COPMHPOBAHHOCTD €CTECTBEHHOHAYyYHOW  KapTHUHBI
NPUMEHSTh 3HAHUS 00 . MHpa, POJM XUMHM B IO3HAHUU
M3MEHEHUH KJINMaTa, SKOOTHIECKOH KYIBTYPEL | g nenmit MIPUPOJBI, B
MPUHLIATIBI TOHUMAHHUE  BIIMAHUA  COMHUANBHO- | hopmMupOBaHHUHM  MBILUICHUST U
OepesKIMBOro SKOHOMHMHYCCKHX  NPOHECCOB  HA | KyNLTYpPHI JINYHOCTH, ce
MPOU3BOJICTBA, COCTOsIHHE MPUPOAHON U | QYHKIIMOHAJILHOW  TPaMOTHOCTH,
3(1)31)eKTI/IBHo COLMANBbHOM  Cpembl, OCO3HaHde | HEOOXOMMMOM  Juisi  pelueHus
NeiicTBOBaTh B MIO6ATBHOIO xapakTepa | TPAKTHIECKIX 3ama4y u
Yype3BbIYaiiHbIX _ | axonoruvecku 00OCHOBAHHOTO
SKOJIOTHYECKHX npobiem;
CUTyaLUsX OTHOLIEHUSI K CBOEMY 3JI0POBBIO U
MJIAHUPOBAHUE 1 OCYLUECTBACHNE | 116 ot cperte:;
JICHCTBUH B oxpymaf(zmeﬁ CpeNe Ha | - ymeTb COOMIOAATH MPABHIIA
OCHOBE 3HAHMS LIENCH YCTOHIMBOTO | 5K0NIOrHYECKH [eIeco05pasHOro
Pa3sBUTHA 1CJIOBEICCTBRA, NOBEJCHHS B OBITY U TPYAOBOM
AKTUBHOC HEIMIPUATUE NCUCTBUU, NEesITEJIbHOCTH B LICJISIX
MPUHOCSIINX BPSA OKPYXKAIOWEH | coXxpaHeHHUs: CBOETO 310POBbS U
cpene OKpY’Karollle NPUPOIHON CPenBl,
“YMEHHEC NPOrHO3MpOBaTh YYUTBIBATh OMACHOCTH
He6J'IaFOHpI/I$[THbIe OKOJOI'M4eCKUe BOSHeﬁCTBHﬂ Ha KUBBIE
NOCICACTBUA MMPEATIPUHUMACMBIX Opra’Hu3MBbl ONPENETICHHBIX
NEUCTBUM, IPENOTBPAILATD UX; BEILECTB, IIOHUMAasi CMBICII
-paCIIupPECeHUEC OIbITA ACATCIBHOCTH | rroKa3aresis npeneanoﬁ
SKOJIOTHYECCKOU HAIIPaBJICHHOCTH, /:[onyCTI/IMof/'I KOHLOCHTpALUH
- OBJIAJICHUE HaBBIKAMH Y4eOHO-
HCCJIENOBATEIBbCKON, MPOSKTHON U
COLIMAIbHON AESITEIbHOCTH
2 CTPYKTYPA U COJAEP)KAHUE YYEBHOM JTUCIUILIUHBI

O0bem yueOHOM JHCUHMILIHHBI U BUABI Y4e0HOI1 padoThI

Bun yuebnol paboThl Bcero CEMECTPBI
4acoB 2
MakcumasbHasi yaeOHasi Harpyska (Bcero) 72 72
O0si3aTenpbHas aynuTopHast yueOHast Harpy3ka (Bcero 72 72
B TOM YHCIIE:
BaHATUS JEKLIMOHHOTO TUIIA 34 34
[IPAKTUYECKUE 3aHATUS 38 38
[ IpomexyTO4Has aTTecTanus - g depenu
HPOBAHHDBIH
3auer

2.2 .CTpyKTypa AUCHHUIJIMHbBI

Ocoenne yuebnoit nuctmmmasl BJ{. 07 XMMUA BrimrouaeT n3ydeHue CIeayomux

pasziesioB HTEM

| Kosm4ecTBo AYAUTOPHBIX 1ACOB

| d)onmunveMeJ




HanmenoBaHue pas/jaesioB u Tem T IpakTHyeckne u e
eopeTHvecKoe
Bcero P JadopaTopHbIe ROMIECTCHIH
o0yucHme n
3AHSATHSI
Paznen 1. OcHOBBI CTPOEHHS BelecTBa S 4 4
Tema 1.1.
C 4 2 2 OK-1
TPOCHHE AaTOMOB XUMHYCCKUX
3IEMCHTOB H IIPHPOIA XHMHUICCKOH CBSI3H
Tema 1.2. TlepuoanyeCKuii 3aK0H U OK-1
Ileproamyeckad CHCTEMA XUMHYECCKUX 4 2 2
anemenToB Jl. 1. Menaeneesa u CTpocHUE OK-2
aroma
Pazaen 2. XumMu4eckue peaknun 10 4 4
Tema 2.1. THIbI XUMHYCCKUX PEAKIUI 4 2 2 OK-1
Tema 2.2, DICKTPOTHTHICCKASL A ) ) OK 01
JUCCOTMALUS X HOHHBIH OOMEH OK 04
Konrpoasnas padora 1 ) CTpocHue BENIeCTBAa M XUMHUCCKHUC
peaxuuu 2
Pasnen 3 Crpoenne u cBoiicTBa 14 6 6
HEOPTAHMYECKNX BENecTB
Tema 3.1. Kmaccuurarms, OK-1
HOMEHKJIATYPA B CTPOCHHE 4 2 2
HEOPTAHHYECKUX BEMIECTB OK-2
Tema 3.2. OH3HKO-XHMHUCCKHES CBOHCTBA 6 4 2
HEOPTaHMYCCKUX BEIECTB
Tema 3.3. UncHTHQUKATIHA 2 2
HEOPTAaHMYCCKUX BEIECTB
Konrpoasnasi padora 2 CBOMCTBAa HEOPTAHMICCKUX BEICCTB
2
2
Pa3znen 4 Ctpoenne u cBoiicTBa
OPrAHHYECKHX BEIIECTR 24 14 8
Tewma 4.1. Knaccupukarms, CTpOCHHC | OK 01
HOMCHKIIATYPA OPTaHUIECKUX BEIIECTB 8 4 4 OK 02
OK 04
Tema 4.2. CsolicTBa OpraHMICCKUX 6 4 2
COCOUHCHUI
Tema 4.3. OK 01
WnenTndukamms opraHmIeCKUX BEIIECTB, 3 6 5 OK 02
HX 3HAYCHHE W NMPHUMCHCHUE B OBITOBOH M
MPOU3BOACTBCHHOM ACATCIBHOCTH OK 04
YEIOBEKA
Konrpoasnasi padora 3 ’ CTpyKTypa U CBOHCTBA OPTaHMICCKHUX
BEILCCTB 2
Paznen S Kunernieckne n 14 6 8
TePMOINHAMHYECKHE
3aKOHOMEPHOCTH MPOTEK AHMSI
XUMHYECKUX Peakimii
Tema 5.1 CrOpOCTh XUMHUYECKUX 4 2 2

peaxiii. XUMHYECKOE PABHOBECHE

Pasnen 6 Pactsopsl




Tema 6.1. OK 01

ITonarme 0 pacTBOpax 6 4 2 OK 02
OK 04

Tema 6.2. MiccrniemoBaHHe CBOMCTB 4 4

PacTBOpOB

Pazgen 7. Xumust B ObITY 1 2 2

NMPON3BOACTBCHHOM

JCATEIBHOCTH Ye/IOBCKA

Tema7.1 Xumus B ObITY U OK 01

MPOU3BOACTBCHHOM ACATEIbHOCTH 2 ) OK 02

YEIIOBCKA OK 04
OK 7

ITpomMe:KyTOYHAS ATTECTALUA IO

JAHCITUITITHHE

JuddhepeHIMpOBaHHBIH 3a4eT

Bcero mo qucrummmsae

72 34 38

2.3. TemaTnueckuii NJIaH U coaep:kaHue yueOHbIX 3aHsaTHil AucuunauHabl B/1.07 Xumus

Temarrmiaeckuii Conep:xanne y4e0HOT0O Marepmana, mnpakTudeckme padorerf O0nem @opmupy
IaH u CAMOCTOSITETHLHASL PA0OTA 00YIATOMIMXCSL JaC0B eMbie
COJepIKaHne KOMIICTCH
yaeOHOM onn
JUCLUIIIUHBL
BJ. 07
XumusHanven
OBAHHE
PA3/IeI0B H TEM
1 2 3
2 cemecTp
Pa3znen 1. OCHOBBI CTPOCHHSA BEMECTBA 6
Tema 1.1. Coaep:xanne y1e0HOT0 MATEPHATIA 4
Crpocuue atomoB | Jlekmmust 2
XUMHYECCKHX 1 CrpoeHne aTOMOB XUMHIECCKHX 3JICMCHTOB. 1 OK 2
JIEMCHTOB U
NpUpPOJA 2 ITpupoga XUMHYECKOH CBA3H 1
XHMHYECKOMH
CBSI3H. MpakTudeckas padora 2
1 | Ilpaktuueckue 3agaHMA HA YCTAHOBICHHE CBA3H MEIKIY
CTPOCHHEM aTOMOB XHMHYCCKHX HJIEMCHTOB H ICPHOIAYCCKAM
H3MCHCHHEM CBOWCTB XHMHYCCKHX JJIEMEHTOB H  HX
COCIUHCHHI B COOTBCTCTBHH C MOJIOKCHHEM
Ilepuoanueckoil CUCTEMBL
0 | IlpakTHueckue 3aJaHMA HA YCTAHOBICHHE CBA3H MEIKIY 1
CTPOCHHEM aTOMOB XHMHYCCKHX HJIEMCHTOB H ICPHOTAYCCKAM
H3MCHCHHEM CBOWCTB XHMHYCCKHX JJEMEHTOB H  HX
COCIUHCHHI B COOTBSTCTBHH C MOJIOKCHHEM
Tlepuoanueckoil CUCTEMBL
Tema 1.2. | Coaep:xanue yueGHOro Marepuajia 4
Ilepuoanueckuit Jlexnms 2
3akoH M Tabmuua (1 | Tlepuomuueckuit 3aKOH u  Tabmuua AN OK-1
J.. Menneneesa Menneaeepa 1 OK-2
OK-4
2 | INepuoamieckuit 3aKOH u Tabmmna JAN. 1
Menneneesa
IpakTnyeckne 3aHsITust 2




Pemenne MPAKTUKO-OPHEHTHPOBAHHBIX TEOPETHIECKHX
3QJaHHH HA XapakTepH3ALUUK) XUMHYECKUX 3JIEMEHTOB
«MeTaumIeCKue / HCMCTAIUTHICCKHC CBOICTBA,
3CKTPOOTPHLATCIIEHOCTD XHMHYCCKHX  3JICMCHTOB B
COOTBCTCTBHHU C UX 3JICKTPOHHBIM CTPOCHHCM H ITOJTOKCHHCM

B TNEPHOJUYECKON CHCTEME XHMHYECKHX 3iIeMeHToB JIH.
MeHaeneesa»

Pemenne MPAKTUKO-OPHEHTHPOBAHHBIX TEOPETHIECKHX
3QJaHHH  HA XapakTepH3ALUUK) XUMHYECKUX 3JIEMEHTOB
«MeTamumIeCKue / HEMCTAIUTHICCKHC CBOMCTBA,
3NEKTPOOTPHULATEIEHOCTD XHMHYCCKHX  3JICMCHTOB B
COOTBCTCTBHHU C UX 3JICKTPOHHBIM CTPOCHHCM H ITOJTOKCHHCM
B MEPHOAMYCCKOH CHCTEME XUMHYCCKHX 3aeMeHTOB J[H.

Mennemeesa»

Paspen 2. XumMu4eckne peakuun

10

Tema 2.1. Tumsl

Coaep:xanne y1e0HOT0 MaTEpHAIa

XHMHYICCKHX

Jlexnmun

peakuumi 1

THIBI XUMHYECKHUX PEAKLUH

—_

2

THIbI XUMHYECKHUX PEAKLUH

Ipakruyeckue 3aHsaTus

OK-2
OK -4

1

KommaecTBeHHBIC OTHOINCHHS B XHMHH

2

KommaecTBeHHBIC OTHOINCHHS B XHMUH

Tema 2.2,

Coaep:xanne y1e0HOT0 MaTepuaia

DICKTPOIUTHICCK

Jlexnmun

adg auccormanusa u |1
HOHHBIN 0OMeH

(DIEKTPOMTHYUCCKAS TUCCOMUALNUS W HOHHBIHOOMEH

[EY FNGY [y [y U Gy JE

OK-2

DIEKTPOMTHYUCCKAST TUCCOMHMALMS W HOHHBIHOOMCH

Hpakruyeckne 3aHsaTus

IpoBeacHHE peakuuii WOHHOTO OOMCHA, OMPEACICHHC CPEABb]
BOJHBIX PACTBOPOB.

2

3a1aHUI HA COCTABICHHE HMOHHBIX

peakuui

Konrpoasnas padora Ne 1

CTpOGHI/Ie BCIICCTBA U XUMHUICCKHUE PCAKIIUA

Paznen 3 Crpoenne u CBOIiCTBA HEOPTAHWIECKIX BENIECTB

Tema 3.1.

Coaep:xanne y1e0HOT0 MATEpHAJIA

Knaccudumranms,

Jlexnmun

HOMCHKJIATypa "1
CTPOCHHC

Ilpeamer  HEOPraHUYECKOM  XHUMHHU.

— |

HCOPTaHHYCCKAX )
BCIICCTB

Knaccupuranms
HCOPraHMICCKUX BCIICCTB

—

PAKTHYCCKHEC 3AHATHA

HoMmeHknaTypa HEOpraHHISCKHX BEILECTB

HoMmeHknaTypa HEOpraHHISCKHX BEILECTB

Tema 3.2.

Coaep:xanne y1e0HOT0 MATEPHATIA

dusuko-

Jlexnmus

XHMHYCCKHE 1
CBOMCTBA

Merammel. O6mue (QU3HICCKHC W XUMHUCCKHC CBOWMCTBA
METAJLIOB.

—] ]| QO == o

HCOPraHUICCKUX "
BCIICCTB

Hemeramner. O0mue (u3udeckne W XHMHYCCKHE CBOWCTBA
HEMETAILIOB.

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
BEIIECTB (OKCHAOB, THAPOKCHIOB, U JP.)

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
BEILIECTB (KUCJIOT, COJIEH U Jp.)

IpakTnyeckne 3aHATUSL

CocrapneHne YPaBHCHHH XHMHUCCKHX PEAKIUH C y4acTHEM|
MPOCTBIX H CIOKHBIX HEOPTAHMUYCCKUX BEIICCTB, COCTABICHHE
TCHOTHITHYECKUX CXEM CKPCIIUBAHUA




2 | CocraBieHHE YpaBHCHHM XHMHYCCKUX PEAKIHMHA C YUACTHEM 1
TIPOCTBIX M CJIOKHBIX HEOPTAHUUECKHUX BEIIECTB, COCTABICHHUC
TCHOTHITMYECKUX CXEM CKPCIIMBAHIS
Tema 3.3. Coaep:xanne y1e0HOT0 MaTepHuaia 4
Wnerrndurarmsa IIpakTnyeckne 3aHATUSL 2
Heopranmdyeckux |l | Pemenme 3KCHEpHMMEHTAIbHBIX 33734 1O  XHMHUYCCKHAM 1
BEILECTB CBOMCTBAM METAJUIOB M HEMETAJUIOB, IO PACMO3HABAHUIO H OK-2
MOJTYYCHHIO COCAMHEHUHM METAIUIOB M HEMETAJLIOB. OK-4
2 | PemieHne  IKCTICPUMCHTANBHBIX 33724 IO  XUMHYCCKUM 1
CBOWCTBAM METANIIOB M HEMETAJUIOB, II0 PACMO3HABAHUIO H
TIOJYYCHUIO COCTMHEHII METAILIOB W HEMETAIJIOB.
Konrpoasnas 1 | CsolicTBa HEOPraHMUECKHUX BEIECTB
padora Ne 2 2
Pa3nen 4. Crpoenne u CBOICTBA OPTAHNYICCKAX BENIECTR 24
Tema 4.1, | Coaepxanne yued0HOTO MaTEpHAJIa 4
Knaccupuxamus, | Jleknms 4
CTpOCHIHE u |1 | HoaBncHUE M pa3BHTHE OPTAHMYCCKOM XUMMH KAK HAYKH. 1 OK-2
HOMEHKJIATYPA OK-4
IlosBneHue M pa3BUTHE OPrAHMYCCKON XUMHUH KAK HAYKH.
OPTaHMYCCKUX 1
BOIMECTB 3 | IIpeamer OpraHuveCKO XHMHUH. 1
4 | Ilpenmer OpraHMYECKON XUMHH. 1
IpakTnyeckue 3aHATHA 4
1 | HoMeHKIaTypa OPraHMYCCKUX COCAMHCHHN OTACIBHBIX 1
KJIACCOB (HACHIIICHHBIC, HCHACHIMCHHBIE W apPOMATHUCCKHUC
VIJICBOJOPOABL, CIIUPTHI, (PEHOIBI, ATTBACTH/IBI, KETOHBI,
KapOOHOBBIC KHCJIOTHI U AP.)
2 | HoMeHKIIaTypa OPraHMYCCKUX COCAMHCHHN  OTACIBHBIX 1
KJIACCOB (HACHIIICHHBIC, HCHACHIMCHHBIE W ApPOMATHUCCKHUC
VIICBOJOPOABL, CIIUPTHI, (PEHOBI, ATBACTH/IBI, KETOHBI,
KapOOHOBBIC KHCIOTHI U Ip.)
3 | HomeHKIATypa OpPTaHHYCCKUX COCAMHCHHH OTIACIBHBIX 1
KJIACCOB (HACHIIICHHBIC, HCHACHIMCHHBIE W APOMATHUCCKHUC
VIJICBOJOPOABL, CITUPTHI, (PEHOIBI, ATTbACTH/IBI, KETOHBI,
KapOOHOBBIC KHCIIOTHI U Ip.)
4 | HomcHKIaTypa OPraHHYCCKAX COCOMHCHHH  OTICTBHBIX 1
KJIACCOB (HACHIIICHHBIC, HCHACHIMCHHBIE W APOMATHUCCKHUC
VIJICBOJOPOABL, CITUPTHI, (PEHOBI, ATTbACTH/IBI, KETOHBI,
KapOOHOBBIC KHCIOTHI H JIp.)
Tema 4.2. Copep:ranne yued0HOTO MaTepHuasia 6
CBoticTBa Jexnus 4
OPTAHHYCCKUX 1 | OU3HKO-XMMHYECKUE CBOMCTBA OPIraHMYECKUX COCTHHEHUM 1 OK-2
O THHEHHA OTJCJIBHBIX KIIACCOB. OK -4
2 | KHCIOPOACOJCP)KAINNE COCOUHCHUSA (CIHPTHI HW  (DEHOIBL, 1
KapOOHOBBIC KUCJIOTHI U 3(DHPHI, ANbACTHIBI X KETOHBI, KHPBHI,
YITICBOBL).
3 | AsoTconmepxanme coenUHEHHS (AMHHBI I AMHHOKHCIIOTHI, 1
OcITKm).
4 | AzoTcomepskamue COCAMHCHHUS (AMUHBI M AMHHOKHCIIOTEL, 1
OcIIKH).
IpakTnyeckne 3aHsITus 2
1 | CsolicTBa OPraHMYECCKUX COCTMHCHUH OTJCIBHBIX KIIACCOB 1
CBOMCTBA OPraHUYECKUX COCTNHCHUH OTACTbHBIX KIACCOB 1
Tema 4.3. | Coaep:xanne yqe0HOT0o MaTepuasia 8
W neETH()HKAITHS Jleknus 2
OPTaHHYECKUX 1 | buoopraHuyeCKUE COCAUHCHUS 1 OK-2




BCIICCTB, HX 2 | BruoopraHUYeCKUC COCTUHCHHAS 1
3HAYCHUC u
TIPUMCHEHHE B
GBITOBOL - 3 | Poap opranudeckoii XMMHH B PEIICHAH POOIeM 1
JHEPreTHYECKOH OC30MaCHOCTH, B  PA3BUTHH  MCIWIIHMHEL
TpomBomTBeHHo CO3JAHHHU HOBBIX MATCPHAIIOB, HOBBIX HCTOYHHKOB SHCPTUH
W ACATCIBHOCTH 4 [ Po1p opraHudeckoif XUMHH B PEIICHHH MPOOIEM 1
HCJI0BCKa SHCPTCTHYCCKOM  OC30MACHOCTH, B  PA3BHTHH  MCIHUIIMHEL
CO3JAHHHU HOBBIX MATCPHAIIOB, HOBBIX HCTOYHHKOB SHEPTUH
DAKTHYIECKHE 3AHATHS 2
1 Wnentr(ukaims OPraHMICCKHX COCOMHCHUH OTICTBHBIX 1
KJIACCOB
2 | NgeHTH(UKATHSA OPTAHHYCCKHX COCOMHCHHH OTICITBHBIX 1
KJIACCOB
Konrpoasnas CTpyKTypa U CBOHCTBA OPTaHMYECCKUX BEIICCTB
padora Ne3 2
Pazgen 5 Kunermueckne M TepMOIMHAMIYECKHE 3AKOHOMEPHOCTH NPOTEKAHHS] 14
XHMITYECKHX peakimii
Tema  5.1. Coaep:xanue yue0HOI0 MaTepuajia 4
CKopocThb Jexmus 2
XHMHYECKHAX 1 | CropoCTb XHMHUCCKUX PEAKIHH 1 OK-1
peaxuui. OK-2
XAMHIECKOE OK-7
PABHOBCCHE 2 | Xumuueckoe paBHOBECHE 1
IpakTnyeckue 3aHATHA 2
1 | PemrcHue NpakTHKO-OPUECHTUPOBAHHBIX 3aJAHIH HA AHATTH3 1
(paKTOpOB, BIITIOMMX HA WM3MCHCHHEC CKOPOCTH XHMHYECKOH
peaxiyu
2 | PeurcHue NpakTHKO-OPUCHTUPOBAHHBIX 3aJAHHH HA AHATTH3 1
(pakTOpOB, BIISTIOMMX HA WM3MCHCHHEC CKOPOCTH XHMHYECKOH
peaxiyu
Paszaen 6. PactBopbl 6
Tema 6.1. Copep:ranne yuedGHOTO MaTepHasia 6
[Nonsarue o Jlexmmst 7
pacTBopax 1 | PacTtBopeHmE Kak (PH3HKO-XHMHAICCKAHN MPOLICCC 1 OK-1
OK-2
OK -7
2 | PacTtBopeHme Kak (PH3HKO-XHMHAICCKHH MPOLIECC 1
3 | IIpaBmma 3KOJOTHUCCKH LEICCOOOPA3HOTO TOBCACHHUS B OBITY H 1
TPYZIOBOH JCATEIBHOCTH B LEJUIX COXPAHCHHSI CBOETO
300POBBSI M OKPY)KAIOIIEH NPHPOTHOH CPEIbI; OMACHOCTH
4 | TlpaBmma 3KOJOTHUYCCKH ICICCOOOPA3HOTO TOBCACHHSA B OBITY H 1
TPYJOBOH JCATEIBHOCTH B LEJUIX COXPAHCHHS CBOECTO
300POBBSL M OKPY)KAKOIICH IPHPOJHOH CpEJbl, ONACHOCTH
BO3/ICHCTBUS HA )KUBbIC OPTAHU3MBI OTIPEICICHHBIX BEICCTB.
IIpakTu4eckoe 3anarue 2
1 PemeHre mpakTHKO-OPHCHTHPOBAHHBIX PACHUCTHBIX 3aJaHHU 1
HA PACTBOPBL, HCIOIb3yEMbIC B OBITOBOH H
TIPOM3BOICTBCHHOH ACATCILHOCTH YCTIOBEKA
2 PemeHre mpakTHKO-OPHEHTHPOBAHHBIX PACHUCTHBIX 3aJaHHU 1
HA PACTBOPBL, HCIOIb3yEMbIC B OBITOBOH H
MPOM3BOICTBCHHOH ACATCILHOCTH YCTIOBEKA
Tema 6.2. | Coaep:xanue y4e0HOro Marepuaia 4
Ipakruyeckue 3aHaTus 4




HUccnenosanue 1 IIpuroToBacHuE paCTBOPOB 1 OK-1
CBOMCTB OK-2
pacTBopoB OK-7
2 IIpuroToBneHUE PACTBOPOB 1
3 Pemenue 3a1a4 Ha MPUTOTOBICHHE PACTBOPOB 1
4 PemieHue 3aaa4 Ha MPUTOTOBICHUE PaCTBOPOB 1
Pazgen 7 Xummust B ObITY H IPOU3BO/ICTBEHHOI 1ESITEILHOCTH EI0BEKA 2
Xumua B Oprry m | Coaepaxanne yae0HOr0 MATEPHAJIA 6
npomssoacTeHHo | IPAKTHYECKOE 3aHsTHE 2
it mesremsHocTH |l ITouck m aHANMH3 KEHCOB O MPUMCHCHUHN XHUMHUYCCKHX BEIICCTBH
—— TEXHOJIOTHH ¢ YICTOM Oy aymei mpo(eCCHOHATBHOH
JACATCIIBHOCTH IO TEMaM
2 3amura ketica: [IpeacrasneHue pe3yabTaToB PEIICHI
KEHCOB (BBICTYIIJICHUE C MPE3CHTANUCH
ITpomexyTouH JuddepeHIMpOBaHHBIH 3a4eT
ast aTTeCTALHS
Bcero no’2 | 34 38
JAUCIUILIHHE
Bcero 72
2.4.Copepxxanue pa3ae/ioB y4eOHOH AUCHUIIIMHbBI
2.4.1. 3aHgaTHSA JEKIHOHHOI0 THNA
Ne | HammeHoBaHue Conepskanue pasnena ®opma
pa3 |paznmena/Tembl TeKyII
ac €ro
na KOHTPOJIsI
1 2 3 4
2 ceMecTp
1 Pazgen 1. OcHosbl | CoBpemeHHas MOJIeJb CTpOEHUs atoma. |Y, T
cTpoeHust BemecTBa | CUMBOIUYECKHUNA S3bIK XUMUH. XUMHUYECKUI 3JIEMEHT.
OnektpoHHass koHurypamnus aroma. Knaccudukarus
XUMUYECKUX  3JIEeMEHTOB (S-, p-,  d-3JIeMeHThI).
BanenTtHble anexTpoHbl. BaneHTHOCTb. DJeKTpOHHas
npuponaa XHMHYECKOU CBSI3U.
DJEKTPOOTPULIATENILHOCTh. BUIbI XUMHUUYECKOU CBSI3U
(KOoBaJIeHTHAs, UOHHASI, METAJUINYECKasi, BOAOPOIHAs)
1 criocoObl ee 00pa3oBaHuUs
2 Pasznen 2.|. Knaccupukanuss u THmbl XuMudecknx peakuuit c|Y, T
Xumnueckue y4acTHeM HeopraHudeckux BemiecTB. (CocraBieHue
peakuuu VPaBHEHUN  pEaKUUld COCOUWHEHUS, Pa3JIOKEHUs,
3aMelneHus, OOMeHa, B T.4. PEAKUHUd TOpPEHUs,
OKMCJICHUS-BOCCTAHOBJICHHSL.
VYpaBHEHHS] OKHMCIIEHUA-BOCCTAHOBJieHUs. (CTeneHb
OKMCIICHHSL. Oxkucnurenn 151 BOCCTAHOBUTEIb.
CocraBneHue W ypaBHUBAHUE  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUNA METOIOM 3JIEKTPOHHOTO
Oanmanca. OKUCITUTETbHO-BOCCTAHOBUTEIBHBIE PEAKITUH
B [pUPOAE, TMPOU3BOACTBEHHBIX IMpoLeccax U
JKU3HEACATEIIbHOCTH OPTaHU3MOB




Teopuss 3a€KTPOAUTHYECKON nucconuaunu. HOHBL
ONEeKTPOJUTE], HEdJIEKTPOJUTHEL. Peakuuu HOHHOTO
obmena. CocraBieHHe peakUuii HWOHHOTO oOOMeHa
MyTEM COCTABJIGHUs MX IMOJHBIX M COKpALIeHHbIX
HWOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE PEAKLUH.
3asaHusl HA COCTaBJIEHHE HOHHbBIX peakLui

Pa3znen 3 CtpoeHuen

CBOMCTBA
HEeOPraHu4YecKHux
BelIeCTB

[Ipenmer Heopranwueckod xummu. Knaccudukarus
HeopraHn4yeckux BemecTs. IIpocTele u  cioXxHBIE
BemlecTBa. (CHOBHbIE KJACChl CJIOKHBIX BELIECTB
(OKCHIBI, THAPOKCUABI, KUCJIOTHI, CONN). B3auMOCBsI3b
HEOPraHUYEeCKHUX BEIleCTB. ArperaTtHble COCTOSIHUS
BemecTBa. Kpucrannmueckue u aMopgHbIEe BELIECTBA.
Tunbl KPUCTAJUIMYECKUX  PELIETOK (aromHas,
MOJIEKYJISIpHAsI, NOHHAs, METAJTHYECKas). 3aBUCUMOCTh
dusngecknx CBOJICTB BEIECTBA OT  THIA
KPUCTAJUIMYECKOU PELIeTKH. 3aBUCUMOCTD
XUMHYECKOW  AKTUBHOCTM  BEUIECTB  OT  BHUAA
XUMHYECKOW CBSI3M W TUNA  KPUCTAUIMYECKOU
pemerkn.  IlpuumHbl ~ MHOrOOOpasus  BELIECTB.
Meramnel.  O0mue ¢pu3NUeCKHe U XHUMHYECKUE
cBoticTBa MeTauioB. CrocoObl mosydeHust. 3Ha4eHHe
METAJVIOB M HEMEeTAUIOB B MNPUPOJAE U
JKU3HENESITeIbHOCTH ~ 4YeJIOBeKa W OpPraHU3MOB.
Koppo3ust mMeramnoB: BHIABI KOPPO3HH, CIOCOOBI
3aIUTBl METAJUIOB OT Koppo3uu. Hemeramsl. OOmue
dusnyeckne M XUMHYECKHE CBOWCTBA HEMETAJIOB.
Tunuunele cBoiictBa HemetauioB [V— VII rpynm.
Knaccupukanmss W HOMEHKJIATypa  COENMHEHUM
HeMmeTayioB. KpyroBopoTel OMOTe€HHBIX 3JIEMEHTOB B
npupone. XUMHYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHMYECKUX BEIEeCTB (OKCHUIOB, THIPOKCHUIOB,
KUCJIOT, coJlel U Ap.). 3aKOHOMEPHOCTH B U3MEHEHUH
CBOWCTB MPOCTBIX BELIECTB, BOJOPOIHBIX COCIUHEHUH,
BBICIIMX OKCHJIOB U TMIPOKCUIOB

vV, T
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Paznen 4. Crpoenue
| CBOMCTBA
OPraHHYeCcKHX
BelleCTB

IlosiBneHne M pa3sBUTHE OPraHUYECKOM XHMHUH Kak
Hayku. lIpenmer opranmueckoit xumuu. Mecto u
3HAYEHHWE  OpPraHWYeCKOM XUMHMH B CHCTEME
€CTECTBEHHBIX HAYK.

XHUMHUECKOE CTPOCHHME KaK TOPSAAOK COENUHEHHUs
aTOMOB B MOJIEKyJI€ COIJIaCHO HX BaJEHTHOCTH.
OcCHOBHbIE  TIOJIOKEHUSI ~ TEOPUM  XHUMHUYECKOIO
CTPOEHUSA OpraHUYEeCKUX COeIMHEHUN AM.
bytnepoBa. YrimepoaHbIi  CKeJleT  OPraHUYECKOU
MOJIEKYJIb.  3aBUCHUMOCTb CBOMCTB  BEIIECTB OT
XUMHYECKOrO0 CTpOeHHs Monekyn. HMsomepus u

HU30MEDBI.
IMonsitne o ¢QyHKIMOHANBHONW rpynme. Paaukan.
ITpuHumne! KJaccu(puKauuu OpPraHUYECKUX
coennHeHU. MexxayHaponHass HOMEHKJIAaTypa U
MIPUHLIAIIBI HOMEHKJIATYPBI OpPraHUYECKHX
COeIMHEHUM. Ilonsatue 00 a30TCOAEPIKALINX

COCIUHCHUAX, 6I/IOJ'IOFI/ILIGCKI/I AKTUBHBIX BCIICCTBAxX
(yrneBonax, KUPAX, Oenmkax u ap.),

v, T
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BBICOKOMOJIEKYJISIPHBIX ~ COEAMHEHUSX  (MOHOMED,
NOJIIMEP, CTPYKTYPHOE 3BEHO). PU3NKO- XUMHUYECKHE
CBOWCTBA OPraHWYECKUX COCOUHEHUH OTIENbHBIX
KJIaCCOB (ocobennoctu KJIaccupuKauu u
HOMEHKJIATyPBl BHYTPH KJIACCA; TOMOJIOTUYECKUN Psit U
obmasi dopmyia;, uzomepus, (HU3MUECKHE CBOWCTBA,
XUMHYECKHE  CBOWCTBA,  CHOCOOBI  IONYyYEHUS):
MpeebHbBIE YIIIEBOAOPObI (AJTKAHBI M LIUKJIOAKAHBI).
I'openne MeraHa Kak OJUH M3 OCHOBHBIX HCTOYHUKOB
TeIUla B TMpoMbIIUIeHHOCTH u  ObiTy. CBOMcTBa
NPUPOAHBIX YIIIEBOIOPOIOB, HAXOXKIEHUE B MPHUPOIE
U IPUMEHEHHUE AJKaHOB;

— HeTpeneNbHbIe (AJKEHbI, aJKUHBI W AJKAJANECHBI) U
apOMaTHYeCKHEe YIJIEBOIOPOAbL. [ opeHme anerusieHa
KaK HCTOYHHK BBICOKOTEMIIEPATYPHOIO IJIAMEHHU ISt
CBAPKM M PE3KH METAJUIOB. KHUCJIOPOACONEpIKaIINe
coenuHeHus1 (cupThl U (QEeHOJBI, KapOOHOBBIE
KUACJIOTBl M 3(UpBI, aNbAETHAbI W KETOHBI, KHUPHI,
yTIIEBOIbI). [IpakTHueckoe NpUMEHEHNE
STUJIEHTJIMKOJS, TuuepuHa, ¢(enona. I[Ipumenenue
dopmanpaeruia, aneraibIeruaa, YKCYCHOW KHCIIOTBHL
Mpbita Kak COJNM  BBICHIMX KapOOHOBBIX  KHCJIOT.
Motomue  CBOHCTBa  MbUIA.  a30TCOAEPIKALINE
coenuHeHUs (aMMHbI M aMHHOKHCIOTBHI, O€NKm).
BrIcOKOMONIEKYIIsIpHBIE COeNUHEHNS (CHHTETUYECKUE U
Ouonornyecku- akTUBHBIE). MOHOMEp, MONUMED,
CTpyKTypHOE 3BeHO. llonmmepusamus >STHIEHA Kak
OCHOBHOE HAITPABJIEHUE €0 HCIIOJIb30BAHMSI.
I'eneruueckast  CBS3b MEXIY KJIacCaMu
OPraHUYEeCKHX COEIUHEHHI.

buooprannveckne coeauHenus. llpumeneHune U
Ouosioruueckast poNb  YIJI€BOJOB. Oxkucnenue
VIJIEBOAOB — MCTOYHUK DHEPIHHU KUBBIX OPTraHU3MOB.
ObnactT mpuMeHeHHs] aMUHOKUCIOT. IlpesparmeHus
OenkoB MuUIM B opranu3me. buonorndeckue QyHKIum
OenkoB. buonorudeckwe (¢GyHKIUM KUpOB. Poub
OPTaHUYECKOH XUMHH B PELICHWH MPOOIeM MHIIEBON
0e30IMacHOCTH

Paznen 5
Kunernueckue u
TePMOAUHAMHYECKH
€ 3aKOHOMEPHOCTH
NPOTeKAHUS
XHMHYECKHX
peaxkumu

CKOpoCTh peakiuu, €€ 3aBUCHUMOCTb OT Pa3JInYHBIX
(GaKkTOpOB:  TPHUPOIOBI  PEArUPYIOIMIUX  BEIIECTB,
KOHLIEHTPALUU PEArupyrolux BELECTB, TeMIEpaTypbl
YU IUJIOIIAAN PEAKLHOHHOW TMOBEPXHOCTHU. TeIIOBbIE
3¢ PexTl  XUMHYECKHX  PeaKIuil. DJK30- W
SHIOTEPMHUUECKHE, PEAKLIUU.

OOpatumocTh peakiuii. XUMHYECKOe PABHOBECHE H
€ro CMeIeHHe TOJ ACHCTBHEM Pa3MYHbIX (DaKTOPOB
(KOHIIGHTpAIMsI PEeareHTOB WJIM MPOAYKTOB PEaKLIUH,
JaBJICHUE, TeMIIepaTypa) IJisl CO3MaHUS] ONTHMAIbHBIX
VCJIOBUM  MPOTEKAHUs  XUMHUYECKUX  MPOLIECCOB.
[Tpunuun Jle IlaTense

v, T
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6 Pa3nen 6. PactBopbl. |PactBopenne kak (¢usuko-xumudeckuid  mpouecc. | Y, T
PactBoprl.  CmocoObl  NMPHUTOTOBJIEHUS  PacTBOPOB.
PactBopumocts. MaccoBast [0 PacTBOPEHHOTO
BemtecTBa. CMbBICT MOKa3aTess MpeiebHO JOMyCTUMOM
KOHLEHTpallUd M €ro MHCIOJNb30BaHUE B OLIEHKE
JKOJIOTHYECKOH 0€30MacHOCTH.
[IpaBuna 3KOJOTHYECKH LENecO00Pa3HOro MOBEISHHS
B OBITY M TPYIOBOH NESTEIBHOCTH B LIEJISIX COXPAHEHUS
CBOErO 30POBbSl U OKPY’KAOIEeW NMPUPOIHONU CPEnsl,
OMAaCHOCTb BO3JEHCTBUS HA JKUBbIE OpPraHU3MbI
ONpEETICHHBIX BELIECTB.
Pemenne npakTUKO-OPUEHTUPOBAHHBIX  PAaCUETHBIX
3alaHU Ha PacTBOPBI, UCIOJIb3yeMble B OBITOBOH U
IIPOU3BOJCTBEHHON AEATEIbHOCTH YeJIOBEKa
7 Paspen 7 Xumus B|. Hoselime poctwkeHus xumudeckon Hayku u|T,KP
ObITY u XUMHYECKON TexHoJoruu. Ponb xumuu B obecnieueHnu
HPOHU3BOACTBEHHON SKOJIOTMYECKOW,  OHEPreTU4ecKOM M IULIEBOHR
AeSITeIbHOCTH 0e30macHOCTH, pa3BUTUN MeANIMHBL [IpaBuna nmoucka
YeJIOBEKAa U aHaiIM3a XUMUYECKOH WH(pOpMAMKU U3 Pa3IUIHBIX
UCTOYHUKOB (Hay4Hass U y4eOHO-Hay4YHas JIUTEPaTypa,
CpeacTBa MaccoBoi nH(popmaimu, cetb MHTepHET)
IIpumeuanne: T — TectupoBanue, Y — ycrHblil onpoc, KP — koHTpObHAS paboTa
2.4.2. 3aHsTHSA CEeMHHAPCKOro THNA
HE MPENYCMOTPEHBI
2.4.3. IIpakTnueckue 3ausatus (JlabopaTropHbie 3aHATHS)
Ne HaumenoBanue Coneprxanue pasaena ®opma
pa3 | paszena/TeMel TEKYIIEero
nena KOHTPOJIS
1 2 3 4
2 cemecTp
IpakTHyeckue 3aHATHS
1 Pazgen 1. OcHoBbl |Pemienne 3anaHuil Ha wucnonb3oBaHue xumudeckoi |V, T

CTPOEeHHUs
BeleCTBa»

CHUMBOJIMKHM Y Ha3BaHUN COEAMHEHHI 110 HOMEHKJIAType
MEXXAYHAPOAHOTO COr03a TEeOpeTUYeCKON u
NPUKJIAJHON XMMHUHU U TPUBUANBHBIX Ha3BaHUN JJIs
COCTAaBJICHUS] XUMHUYECKHX (OPMYJ JByXaTOMHBIX
coennHEeHNH (OKCHIOB, CyIb(UAOB, THAPHUIOB U T.IL.) U
OPYTMX HEOPraHMYEeCKUX COEAMHEHUH OTHEeNbHbBIX
KJIACCOB.

IIpakTuueckue 3ajaHusl HA YCTAHOBJIEHUE CBA3H MEXIY
CTPOEHHEM aTOMOB XMMHYECKHUX 3JIEMEHTOB W
NepUOANYECKUM H3MEHEHHEM CBONCTB XHUMUYECKUX
SJIEMEHTOB U MX COEIMHEHHWH B COOTBETCTBUU C
MOJIO’KEHHUEM

Ilepuoguyeckon CUCTEMBL. cocTrasa BEILECTB
MOJIEKYJISIPHOI ~ CTPYKTypbl. 3akOH ABOragpo H
CJIEJICTBUS U3 HETO.




Paznen 2.
Xumnueckue
peakuun»

Pazpnen 3 Crpoenue
H CBOMCTBA
HEOPraHu4ecKHX
BeIEeCTB

KonuuectBeHHble OTHOIIEHUST B XUMHH. (OCHOBHBIE
KOJIMYECTBEHHbIE 3aKOHbl B XHMHHM M pAacyeThl IO
ypaBHEHUSIM XUMHUECKUX peakiiuii. Moib Kak equHuIa
KOJM4YecTBa Bemecrsa. MousipHass Macca. 3aKOHBI
COXpPAHEHMs] MacChl M H3HEPruu. 3aKOH ABOTrajpo.
Monsipablil 00BEM ra3os.

OTHOCHTENbHAsT IJIOTHOCTh Ta30B. Pacyerbl 1o
ypaBHEHUSIM XUMHYECKUX PEAKIUil C HCIONb30BAHHEM
Macchl, oObeMa (HOpPMajbHBIE YCJIOBHUSI) Ta30B,
KonudectBa BemiectBa (OOpasen pemeHus 3agadu:
Brruucnure obweMbl BOmopoma u kuciopoza (H.Y.),
KOTOpBIe 00pa3yoTCs pH pa3ioxkeHnn90

T BOJIBL.

. Hano: m - 90r. V=nro * VaV- O ? 2 H2+ 02=2H20
V- H?xx90r4r 36T 36T

Hio(O)=\36r.= V= * 22 4n=Hrwo(H)= \4r.= V= *22 475=
5. BplunciaeHnue  MaccoBOMl  IOAM U MAaCChl
PacTBOPEHHOTO BelecTBa(pPacTBOPUTEIIS).

B Bome maccoit 200 r pacTBOpUIIM MOBApPEHHYKO COJIb
maccoi S0 r.

Beruncianre MaccoByr OO TOBAPEHHOH CONMH B
MOJY4YE€HHOM pactBope. JlaHo: Pemennel.  [na

pelieHHs 3aJa49H HCIONb3yeM (GOPMYJIBI:
m(NaCl)=50r

w(B-Ba) = ;
m(H20) = 200 r
Haiitu m(p-pa) = m(s-Ba) + m(p-ns1). w(NaCl)

2. OnpenensieM Maccy pacTBopa:

m(p-pa) = m(NaCl) + m(H20)=50r+200r=250r.
3. OmpenernsieM MacCOBYIO JIOJIFO COJIM B PaCTBOPE:
w(NaCl) = = =0,2 (20%).
Omeem: waccoBasi JAONA TOBapE€HHOH COJMH B
nojrydeHHOM pactBope cocrasisier 0,2 (20%).

v, T
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1 HoMeHKknaTypa HEOpraHU4eCKHUX BEILECTB. Ha3BaHUE
BEIIECTBA HCXOIS W3 UX XHUMHYECKOH (hOPMYJIbl WU
COCTAaBJICHHE XHMHYECKOH (OopMysbl HCXomsd H3
Ha3BaHUs BemecTBa 1o MexayHapomnoil (MIOITAK)
WY TPUBHUAJIbHON HOMEHKJIATYpE.

Pemnenne mpakTHyecKUX 3alaHUN MO KJIACCHU(PUKALINY,
HOMEHKJIaType u XUMHYECKUM bopmynam
HEOPraHMYECKUX  BELIECTB  PA3JIMYHBIX  KJACCOB
(yrapHelii Ta3, YIJIEKHCIBIA Tra3, aMMHAaK, TramieHas
U3BECTh, HEralleHas W3BEeCTb, IUTbEBAas COla U
OpyruxX).  Ha3blBaTb W COCTABIATH  (HOPMYJIBI
XUMHUYECKUX BEIIECTB, OMPEACISTh MPUHAMAIEKHOCTD K
KJIaccy.

HUcrounukn xumudeckoir uHpopmanmu  (CpeacTs
MaccoBol uWH(pOpManuu, ceTb VHTepHET U Hapyrue).
ITonck uHpOpMaLu o Ha3BaHUSIM,
ueHTHUKATOpaM, CTPYKTYPHBIM bopmynam
CocraBneHue ypaBHEHHI XMMHYECKUX pEAKLUUNA C
y4aCTHEM TPOCTBIX M CIOXHBIX HEOPraHMYECKUX
BELIECTB. METAJJIOB U HEMETAJJIOB, OKCHUIOB METAJIJIOB,

HEMETAJIJIOB 51 aM(pOTEPHBIX 3JIEMEHTOB,
HEOPraHWYECKUX KHUCJIOT, OCHOBAaHMHA M aM(OTEPHBIX
TUAPOKCHUIIOB; HEOpPraHU4EeCKUX COJIeH,

XapaKTEepU3YIOLIHUX UX CBOMCTBA.

Pelrenne npakTUKO-OPUEHTUPOBAHHBIX TEOPETHUUECKUX
3a4aHUN  HA CBOHCTBA, COCTaB, IIOJY4YEHUE W
Oe30macHOe UCTIOIb30BAHNE BAKHEHIINX

v, T
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HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEATEJbHOCTH Y€JIOBEKA

Pa3znen 4. Ctpoenue
| CBOHCTBA
OPraHHYeCcKHX
BeIeCTB»

HomenknaTypa OpraHu4ecKuX COeIUHEHHN OTAEIbHBIX
KJIACCOB (HacChILICHHBIE, HEHACBILICHHBIE u
apOMaTUYECKHE YTJIeBOAOPOABL, CIUPTHL, (HEHOIHI,
aNbIETUAbl, KETOHBI, KapOOHOBbIE KHCIOTHI WU 1p.)
CocraBneHne MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(GbOopMyN1 OpPraHUYECKHUX BEIIECTB OTAEIbHBIX KIJIACCOB,
UCTIONB3YySl WX HA3BaHUS IO CHCTEMATHYeCKOW U
TPUBHAJIBHOH HOMEHKJIAType (3THJIEH, aleTHIIEH,
riiuepuH, Genon, GopManbaerun, YKCycHasi KUCIOTA,
TJTULHH). Pacuertsl npocreiimei bopmy bl
OPTaHUYEeCKOH MOJEKYJbl, HCXOIs W3 3JEMEHTHOIrO
cocrana (B %)

v, T

Pazgen 5
Kunnernueckue H
TePMOAUHAMHYECKH
€ 3aKOHOMEpPHOCTH
NMPOTeKAHUS
XHMMHYECKHX
peaxkumin

Pemenne npakTUKO-OPUEHTHUPOBAHHBIX 3aaHUN Ha
aHamu3 (PaKTOPOB, BIUSIOIINX HA U3MEHEHHE CKOPOCTH
XUMHUYECKON PeaKLUH, B T.4. C MO3ZULUI HKOJIOTHYECKU
1e1eco00pa3HOro TMOBENEeHUsT B OBITY U TPYOOBOH
JEATEbHOCTH B LIENIAX COXPAHEHUsl CBOErO 30POBbs U
OKpY>Karole NpupoOIHON Cpeabl.

Pemenne npaxkTUKO-OPUEHTHUPOBAHHBIX 3a0aHUN HaA
npuMmeHeHue npuHuuna Jle-Illatense nua HaxoxxneHus
HAIpPaBJI€HUsl CMEILIECHHs A PAaBHOBECUS XUMHYECKOU
peakuu 1 aHanu3 (pakTopds, BIMSIOLMINX HA CMELEHHE
XMMHYECKOTO PABHOBECHS] m(e - Ba)

VY, KP
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6 Pasnen 6. PactBopsl |IIpurorosnenue pacTBOpoB».

[IpurorosneHue pacTBOPOB 3aJaHHON (MaccoBoH, %)
KOHIIEHTpauuu  (C  TIPaKTUKO-OPUEHTHPOBAHHBIMHU
BOIPOCAMH) U OIpEIeNIEHIE CPEIbl BOJHBIX PACTBOPOB.
PeleHue 3a1a4 Ha PUTOTOBJIEHUE PACTBOPOB

ITonck u aHanM3 KEHCOB O MPUMEHEHHH XUMHYECKUX
BEIIECTB W TEXHOJOrMH ¢ y4eroM Oynaymei
npopeCCHOHATBHON ~ EATENIbHOCTH MO TEeMaM:
BaKHEHIIIHE CTPOUTENbHbIE MaTepuabl,
KOHCTPYKLMOHHBIE ~ MaTepuajbl, Kpacku, CTEKJIO,
KepaMuKa, MaTepuabl ISt 3NEKTPOHUKH,
HaHOMaTepHasbl, TEKCTUJIbHbIE BOJIOKHA, HCTOUYHUKH
SHEPrUH, OPTaHHYEeCKHE M MUHEPaIbHbIE YyHIOOpEeHMUs,
JIEKapCTBEHHBIE BEIIECTBA, OBITOBAsT XML

3amura: [IpencrasieHue pe3ynbTaToOB peLIeHUs KeHCOB
B (hopMe MUHHU-IOKJIaNa C Mpe3eHTaluen

2
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7 Paszpen 7

Xumus BOBITY H
HNPOHU3BOACTBEHHON
AeSITeIbHOCTH
YeJIOBEKA

2.4.4. Coaep:xkaHue cCaMOCTOATEIbHOH PadoTHI

CamocTosiTe/ibHAs padoTa He MPeTyCMOTPEHA

CTyneHTsl 1UIs MOJTHOLEHHOT'O OCBOSHUST Y4eOHOr0 Kypca TOJIKHBI COCTABIISIT KOHCIIEKTHI KaK
NPU MPOCIYIIMBAHUN €T0 TEOPETUYECKOH (JIEKIIMOHHOMN ) YacTH, TaK U IPH TOATOTOBKE K
npakTHIecKkuM (JTabopaTopHbIM) 3aHATHAM. JKenaTenbHO, YTOObI KOHCTIEKTHI JIEKLIUH 3aIUChIBAIIICH B
JIOTHMUYECKON MOCIEAOBATEIbHOCTH U3YUYEHHUS Kypca U COMEP KaINCh BOAHOH TeTpasIi.

3. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

s uzyuennst XUMHUH MPeyCMaTPHUBAETCS UCIIOJBb30BAHNE B Y4eOHOM MPOIecce aKTUBHBIX U
UHTEPAKTHBHBIX (POPM MPOBEINEHHS ayTUTOPHBIX U BHEAYIUTOPHBIX 3aHATUH CLEIbIO (POPMHUPOBAHUS
U pa3BUTHS TPOGECCHOHATBHBIX HABBIKOB 00YUYarOITMXCSI.

B mporecce o0y4eHus: npuMeHsIIOTCS 00pa30BaTebHbIe TEXHOJIOTUH PA3BHBAIOIIEIO U MPOOJIEMHOIO
oOyuenns. Obs3aresneH 1abopaTOPHBINA MPAKTUKYM IO pa3aeaaM AUCLUTUINHBL

B yuebHOM mporecce Hapsiny ¢ TPagULMOHHBIMH OOPa30BaTENbHBIMU TEXHOJOTHUSMH UCTIONB3YIOTCS
KOMITBIOTCPHOE TECTUPOBAHUE, TCMATUICCKUE NTPE3CHTALNN, HTHTCPAKTUBHBICTCXHOJIOTUH.

3.1.00pa3oBaTe/ibHbIE TEXHOJIOTMH NPH NPOBEACHUH JeKIHH

Ne Tema Buae! npuMeHseMbIxX Kon-Bouac
00pa3oBaTeNbHBIX TEXHOJIOTHH
1 2 3 4
Paznen 1. OOmast u Heopranudeckast | KommproTepHble CUMYJISILIUH, 2
1 |xumus IPYIIIOBBIE AUCKYCCHH, pa3doop

KOHKPETHbIX CUTyalul
KomneroTepHble CUMYyISILIMY, 2
IPYMIOBbIE TUCKYCCHH, pa3dop
KOHKPETHBIX CUTyalui

Tema 1.1. OcHOBHBIE MOHATUA U
2 |3aKOHBI

Tema 1.2. Ilepuoguyeckuii 3aK0H U KomneroTepHble CUMYyJISILIMM, 2
3 |Ilepmogmueckasi cuCTeMa XMMHYECKUX | TPYIIIOBBIE AUCKYCCHH, paz0op

snemeHTOB . 1. Menneneesa n KOHKPETHBIX CUTyaluil

CTpOeHHe

aroma

Tema 1.3. CTpoeHue BelecTsa KomneroTepHble CUMYJISILIMM, 4
4 IPYMIOBBIE TUCKYCCHH, Pa3doop

KOHKPETHBIX CUTYaIui




Tema 1.4. Boga. PactBopsLl. KomnerotepHble CUMyISILIUM, 2
5 |DnexTponuTruueckas IUCCOLUALIMS IPYIIIOBBIE AUCKYCCHH, pa3doop
KOHKPETHbIX CUTYaLUn
Tema 1.5. Knaccuduxauus KomnerotepHble CUMyISILIMM,
6 |HEOPraHMYECKUXCOECAUHEHUN U UX IPYIIIOBBIE AUCKYCCHH, pa3doop 2
CBONCTBA KOHKPETHbIX CUTYyalul
Tema 1.6. Xummnueckue peaknuu KomneroTepHble CUMyISILIMM, 4
7 IPYMIOBBIE TUCKYCCHH, Pa3dop
KOHKPETHBIX CUTYyalun
Tema 1.7. Mertaniel 1 HeMeTaUIbI KomnerotepHble CUMyISILIMY, 2
8 IPYMIOBBIE TUCKYCCHH, pa3dop
KOHKPETHbIX CUTYyaLUl
Paznen 2. Opranuueckas XumMust KomneroTepHble CUMYJISILIAY, 2
9 IPYMIOBBIE TUCKYCCHH, pa3dop
KOHKPETHBIX CUTYyaLui
Tema 2.1. OcHOBHBIE OHATHS KomneroTepHble CUMYyISILIMY, 2
10 |opraHn4ecKOMXUMUH U TEOPHUS IPYIIIOBBIE TUCKYCCUH, pa3dop
CTPOEHHsI OPraHUYECKUX COCAUHEHNH | KOHKPETHBIX CUTYalUil
Tema 2.2. Yrnesonopoab! U Ux KomneroTepHble CUMYyJISILIMY, 2
11 |npupOnHBIEUCTOYHUKHU IPYIIIOBBIE AUCKYCCHH, pa3doop
KOHKPETHbIX CUTyalul
Tema 2.3. Kucnopoacoaepkatue KomneroTepHble CUMYJISILIMY, 2
12 |opranudeckue COeIUHEHUs IPYIIIOBBIE TUCKYCCUH, pa3dop
KOHKPETHbIX CUTYyaLui
Ne [Tema Buae!r npuMeHseMbIxX Kon-Bouac
00pa30BaTeNbHBIX TEXHOJIOTUI
Tema 2.4. Azorconep:xatiue KomneroTepHble CUMYJISILIAM, 4
13 | oprannueckuecoenuHenns. [loarmepsl | rpynmnoBbie AUCKYCCHH, pa3bop
KOHKPETHbIX CUTYyaLul
3.2. O6pa3oBaTenbHble TEXHOJOTHH NPH NMPOBeJIeHUH NPAKTHYECKUX 3aAHSITHH
(;1aGopaTopHbIX padoT)
Ne [Tema Buner npuMeHsieMbIx | Kon-souac
00pa30BaTEeNbHBIX TEXHOJIOTUI
1 |2 3 4
IIpakTnueckoe 3ansTue Ne 1|KommblotepHple — cumyssiuuy, |4
1 |«OcHOBHBICTIOHSITHSI H 3AKOHbI» IPYIINIOBBIE TUCKYCCHH, pa3dop
KOHKPETHbIX CUTYyalui
IIpaktrueckoe  3anstme  Ne 2 |I'pymmoBble muckyccuu, pasdop |4
2 |«PacuerHble 3a7auu Ha HAXOXKJIEHUE | KOHKPETHBIX CUTyalui,
OTHOCHUTEJIBHON MOJIEKYJISIPHOW MAcCChl, | KOMMYHHUKAaTUBHbIE TPEHUHIH
onpeneneHue MacCOBOH pileds 15
XHMHUYECKUX DJIEMEHTOB B CJIOXKHOM
BELLIECTBEY.
Ilpaktnueckoe  3amsitue  Ne 3 |KoMmnbroTepaele  cuMyssnuy, |2
3 |«CtpoeHue atoMa W TEPUOAUYECKUH | TPYIIIOBBIE IUCKYCCHH, pa3bop
3akoH I 1. Menaeneesa» KOHKPETHBIX CUTYyalui
Ilpaktnueckoe  3amsatue  Ne 4 |KomnbroTepHBIE — CUMYJISALMY, |2
4 | «OcobeHHocTH CTPOEHHUS | TPYIIIIOBBIE TUCKYCCUH, pa3bop
3JEKTPOHHBIX ~ OOOJIOYEK  aTOMOB | KOHKPETHBIX CUTYALHii

3JIEMEHTOB OOJIbIINX MEPUOIOBY




IIpaxtuueckoe 3anstue Ne 5
«IIpurotosnenue
kapOoHaTa  Kajplusi B BOJE.
ITonydyeHnue 5SMynbcUM  MOTOPHOIO
Macia. O3HakOMJIeHHe CO CBOWCTBaMU
JUCTIEPCHBIX CHCTEM»

CYCIIeH3UH

KomneroTepHble  CUMYJISILIAY,
pa3bop KOHKPETHBIX CHTYyalUH,
IeJIOBBIE 1 POJIEBBIE HIPBI

IIpaktuueckoe 3anstue Ne 6
«DNeKTponuTuYeckasl  JUCCOLUALIMSL.
DJIEKTPOJUTHI U HESJIEKTPOJIUTHDY

KomnerotepHble  CUMyJISILIAY,
TPYNIOBbIE TUCKYCCUH, pa30bop
KOHKDPETHBIX CUTyalui

IIpaktuueckoe  3anstue  Ne 7
«lIpurotoBnenue pacTBopa 3aJaHHON
KOHLIEHTPaLum»

KomnerotepHble  cUMyJISILIAY,
KOMMYHUKAaTHBHbBIC TPEHUHIY,
pa300p KOHKPETHBIX CUTYaLIHH

IIpakTuueckoe  3aHsATHE Ne 8
«XUMUYEeCKHE  CBOICTBa KHUCJIOT,
OCHOBAaHUH, COJE€Hd B CBETE TEOPHUH
3JIEKTPOJUTUYECKON AUCCOLIMALITI

KomnerotepHble  CUMyJISILIAY,
IPYMIOBbIE TUCKYCCUH, pa30bop
KOHKPETHBIX CUTyalui

IIpakTuueckoe  3aHsATHE Ne 9
«Ilonsitue o pH pacteopa. Kucnornas,
LIeJI0YHas, HEWUTpaJibHast cpena
pPacTBOPOB»

KomneroTepHble  CUMyJISILIAY,
TPYMIOBbIE TUCKYCCUH, pa3bop
KOHKPETHBIX CUTyalui

10

IIpaxtuueckoe 3anstue Ne 10 «Meron
3JIEKTPOHHOTO OanmaHca TUTST
COCTaBJICHUSI YPaBHEHUM
OKHUCITUTETbHO-BOCCTAHOBHUTEIIbHBIX
peaKkLui»

KomneroTepHble  CUMyJISILIAY,
TPYNIOBbIE TUCKYCCUH, pa3dop
KOHKPETHBIX CUTyalui

11

IIpaktnueckoe  3ansATHe  Ne 11
«Ob6paTnmble u HeoOpaTumble
peakiny. XUMHYECKOE PaBHOBECHE U
CHOCOOBI €r0 CMEIEeHMs»

KomneroTepHble  CUMyJIALNY,
TPYMIOBbIE TUCKYCCHH, pa3dop
KOHKPETHBIX CUTyalui

12

IIpaktnueckoe  3ansatue Ne 12
«MeTtaibl u HEMETAJLIbI.
3aBUCUMOCTh CBOMCTB TraJIOTEHOB OT
WX TOJOXEHU B MNEPUOIHYECKON
CHCTEME

KomneroTepHble  CUMYyJISILIAY,
TPYMIOBbIE TUCKYCCUH, pa30Oop
KOHKPETHBIX CUTyaluil

13

[Ipaktuueckoe 3anstue Ne 13
«3roropneHue Monaenen
OPTraHUYECKHUX BEIIECTBY»

MOJIEKY ]I

KomneroTepHble  cUMyJIALMH,
IPYMIOBbIE TUCKYCCUH, pa30bop
KOHKPETHBIX CUTYalui

14

IIpaktnueckoe  3anstue Ne 14
«IIpenenpHbIE M HENpEOENbHBIC
anupaTHUeCKue  yIIeBOAOPOABl U

HOMEHKJIATypa aJIKaHOBY»

KomneroTepHble  cUMyJIALUMH,
TPYMIOBbIE TUCKYCCUH, pa3Oop
KOHKPETHBIX CUTyalui

15

IIpaktuueckoe 3anstue Ne 15
«ConpsikeHHble JUEHBL. XUMUYECKHE
cBoiicTBa OyTaameHa-1,3 u u3onpeHay

KomneroTepHble  CUMyJISILIAY,
TPYMIOBbIE TUCKYCCHH, pa3dop
KOHKDPETHBIX CUTyaLUl

16

IIpaktuueckoe  3anstue Ne 16
«Ilonyuenne 51 CBONCTBa
KHCJIOPOACOAEPKAIINX OPraHUYEeCKUX
COCTMHEHUIT»

KomneroTepHble  CUMYJISILIAY,
TPYMIOBbIE TUCKYCCHH, pa3dop
KOHKPETHBIX CUTyalui

17

IIpaktuueckoe  3anstue Ne 17
«Perenue 3KCriepuMEHTaIbHBIX 3a7a4
HA UICHTU(PUKAUIO  OPTraHUYECKUX
COEJIMHEeHUH. PacnoznaBanue
TJIACTMAcCC U BOJOKOH»

KomneroTepHble  CUMYJISILIAY,
IPYMIOBbIE TUCKYCCUH, pa30bop
KOHKPETHBIX CI/ITyaL[I/IfI,
KOMMYHUKATHBHbIC TPCHUHT'U




Ilpaktnueckoe  3amsitue  Ne 18 |KommbroTepHele — cuMyssnuy, |6
18 |«IlonyueHue MCBONCTBA OJUMEPOBY | TPYIIOBBIE JTHCKYCCHH, pazdop
KOHKDETHBIX CUTyalUi

JlabopatopHoe  3ansTHE ~ No 1. |KomnberoTepHble  CUMYJIALUY, | 2
19 |HcneiTanue pacTBOpPOB KHUCJIOT | TPYNIOBBIE TUCKYCCUH, pa30Oop
WHAUKATOpamMu KOHKDPETHBIX CUTyalUil

JlaboparopHoe 3ansatue Ne 2. Peakums | KomnprorepHsle  cumynisanuy, |4
20 |3aMelneHus] M *KeJIe30M B PacTBOpPE | TPYIIIIOBbIE AUCKYCCHUH, Pa3dop

MEAHOr0 Kymopoca. KOHKPETHBIX CUTyalul

JlaboparopHoe 3ansTie Ne3. 3akanka|KommbproTepHble — CHMYyJALNY, |2
21 |uoTmycCK CTaJu. TPYMIOBbIE TUCKYCCUH, pa30bop

KOHKPETHbIX CUTYyaLUl

JlaboparopHoe 3aHsTUE Ne4. | KoMmnproTepHble  CHUMYyJISILUY, | 6
22 |O3HakoMIICHHE c KOJUIEKIIMEH | [PYTIOBbIE THCKYCCUU, pazdop

o0pa3noB HeYTH M TPOAYKTOB €€ |KOHKPETHBIX CUTyalni

nepepaboTKu.

JlaboparopHoe 3aHATUE Ne5.|KomnerotepHble  cumyssiuuy, |4
23 |PacTBOpEHHEIMLEPHHA B BOAE TPYMIOBbIE TUCKYCCHH, pa3dop

KOHKDETHBIX CUTyalLUi

Hroro no kypcy
B TOM 4YHCJIC HHTEPAKTUBHOE o0yueHne™

4. YCJIOBUSI PEAJTU3AITAA ITPOTPAMMBI YYEBHOM U CHUILTAHBI

4.1 MartepuanbHo-TexHUYecKasi 0a3a, HeoOxoaummasi AJsl  OCyLIeCTBJICHHS
00pa30BaTeILHOIO NMPOLECCA MO JHCIHIINHE
Peammzauus yueOHoll nucuuruimabel Xumusg TpeOyer Hamuuus ydeOHoro kabuHeTra IS
MPOBECHUS TEOPETHUECKUX U MPAKTUYECKUX 3aHATUH 1 Ja0OPATOPHIO COOTBETCTBYIOIIETO MPOQHIIS.
YueOHbIi KaOWHET eCTEeCTBEHHOHAYYHBIX AUCLUIUINH BKIIIOYAET:
MYJIBTUMEIUIHBINA IPOEKTOP, SKPaH;
MEePCOHAIBHBIN KOMIIBIOTED;
BbIXOA B MIHTEpHET;
yaeOHast meberb,
nocka ydeOHas,
WnrepakTusHbiii sxpad Hitachi FX-82 Star Board ,
[Txad mebenpHBIN ¢ METOAMUYECKUMH MaTepHaIaMH.

NNk W =

4.2. [lepeyeHb HEOOX0AUMOI0 MPOrPAMMHOI0 odecnedeHHs

1. 7-zip (muneH3us Ha aHrL. http://www.7-zip.org/license. txt)

2. Adobe Acrobat Reade (nmunensus -
https://get.adobe.com/reader/?1oc=ru&promoid=KLXME)

3. Adobe Flash Player (munensust -
https://get.adobe.com/reader/?1oc=ru&promoid=KLXME)

4. Apache Open Office (suuensus - http://www.openotfice.org/license.html)

5. Free Commander (umensus -

https://freecommander.com/ru/%d0%bb%d0%b8%d 1%686%d0%b5%d0%bd%d0%b7%d0%b8%
d1%8f/)

6. Google Chrome (nvnueH3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)
7. Libre Office (B cBobogHOM m0CTYTIE)

8. Mozilla Firefox (muuenswust - https://www.mozilla.org/en-US/MPL/2.0/)


http://www.7-zip.org/license.txt)
http://www.openoffice.org/license.html)
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d0%b8%25
https://www.google.ru/chrome/browser/privacy/eula_text.html
http://www.google.ru/chrome/browser/privacy/eula_text.html)
https://www.mozilla.org/en-US/MPL/2.0/
http://www.mozilla.org/en-US/MPL/2.0/)

5.MEPEYEHb OCHOBHOW N AOMO/JHUTE/NbHOW YYEBHOW NUTEPATYPHI,
HEOBXOAMMOW ANA OCBOEHUA ANCLUNMNHDI

5.1 OcHoBHada nuTepatypa

1 AdwuHoreHosa, M. B. Xumus. ba3osblil ypoBeHb: 10— 11 knacchl : y4ebHUK ANS CPefHEero
obuiero obpasosaHus / . B. AHduHoreHoBa, A. B. babkos, B. A. IMoNKoB. - 2-e u3f., Ucnp. u
pon. - Mocksa : FOpaiit, 2023. - 290 c. - (O6uieobpa3oBatenbHblin Lukn). - URL:
https://urait.ru/bcode/530422 . - Pexxum focTyna: Ans aBTopu3. nosb3osartenein. - ISBN 978-5-
534-16098-7. - TeKCT : 3N1eKTPOHHbIN

2. Xumus : y4ebHUK N5 CpefHero npogeccuoHanbHoro obpasosanHums / FO. A. lebeses, I'. H. ®agees, A.
M. Fony6es, B. H. LLlanosan ; nog obwei pegakumein I'. H. ®ageesa. — 2-e n3g., nepepabd. u gon. —
Mocksa : M3gatensctso HOpaiit, 2023. — 431 ¢. — (MpoteccrmoHaibHoe obpa3oBaHune). — ISBN 978-
5-9916-7723-3. — TeKCT : aneKTPOHHbIN // Obpa3oBaTenbHas nnatdopma FOpaiiT [cainT]. — URL:
https://urait.ru/bcode/513073

1.2 [JdonosiHUTeNnbHasa nutepartypa

1 MapTtbiHoBa, T. B. XumMusa : yyebHUK 1 NPaKTUKYM A1 CPefHEro npodeccmoHanbHoro
obpasoBaHusa / T. B. MapTbiHOBa, V. B. ApTamoHoBa, E. b. FogyHOB ; nog obuiein pegakuyuei
T. B. MapTblHOBOW. — 2-e u3A., ucnp. v gon. — MockBsa : 3gaTtensctBo FOpaiT, 2023. —
368 c¢. — (MpodeccnoHanbHoe obpasoBaHue). — ISBN 978-5-534-11018-0. — TekcT :
3N1eKTPOHHbIN // Obpa3oBatenspHas nnargopma FOpanT [canT]. — URL:
https://urait.ru/bcode/511690

5.3 Tllepuoguyeckue usgaHus

1 BecTHUK MepMckoro yHusepcuteta. Cepusa : Xumus -
URL:https://e.lanbook.com/iournal/2463?category=3863
Bonpochkl ectectBo3HaHus. - URL: https://e.lanbook.com/iournal/2310#iournal name
3HaHue-cuna. - URL: http://biblioclub.ru/index.php?page=iournal red&iid=220412.
Hayka 1 xu3Hb. - URL:http://biblioclub.ru/index.php?page=iournal red&iid=441231.
Y4ebHbIil aKCNepnMeHT B 06pa3oBaHuu. -
URL:https://e.lanbook.com/iournal/2335#iournal name

S N

5.4 TlepeyeHb pecypcoB MH(POPMALNOHHO-TENIEKOMMYHUKALMOHHON ceTu «/IHTepHeT»,
HeobX04NMBbIX /11 OCBOEHUA ANCLUMINHDI

1 3BC «YHusepcutetckas 6monnoteka ONLINE»: cainT. - URL:http://biblioclub.ru

2. 3BC WN3patenbcTBa «JlaHb»: cainT. - URL:http://e.lanbook.com

3. 3BC «HOpaiit»: cainT. -URL :https://urait.ru/

4. 3BC «BOOK.ru»: cait. - URL: https://www.book.ru

5. 3BC «ZNANIUM.COM»: cait. - URL: https://www.znanium.com

6. basbl faHHbIX KoMnaHun «cT Bbto»: cainT . -URL: http://dlib.eastview.com

7. HayuHasa anekTpoHHas 6ubnunoteka «elLabrary.ru»: caint. - URL: http://elibrary.ru/

8. JneKTpoHHasa 6ubnnoteka "M3gatensckoro goma "I'pebeHHukos". - URL:
http://www.grebennikon.ru/

0. YHuBepcutetckas nHpopmarmoHHasa cuctema POCCUA (YNC Poccus). - URL:

http://uisrussia.msu.ru/


https://urait.ru/bcode/530422
https://urait.ru/bcode/513073
https://urait.ru/bcode/511690
https://e.lanbook.com/journal/2463?category=3863
https://e.lanbook.com/iournal/2310%23iournal_name
http://biblioclub.ru/index.php?page=iournal
http://biblioclub.ru/index.php?page=iournal_red&iid=441231
https://e.lanbook.com/iournal/2335%23iournal_name
http://biblioclub.ru/
http://e.lanbook.com/
https://urait.ru/
https://www.book.ru/
https://www.znanium.com/
http://dlib.eastview.com/search/simple
http://elibrary.ru/
http://www.grebennikon.ru/
http://uisrussia.msu.ru/

10. "Jlektopnym TB" - Bugeonekunn seayumx nekropos Poccun. - URL:
http://www.lektorium.tv/

11 ba3sa y4yeOHbIX N1aHOB, y4eOHO-METOANYECKNX KOMMMIEKCOB, NYOANKALMIA U KOH(EPEHLNTA
Ky6lr'y. - URL: http://docspace.kubsu.ru/

12. Poccuiickoe obpasoBaHue [PegepanbHblil noptan]. - URL: https://www.edu.ru/

13. LLOC «Mos wkona»: caint.- URL:https://myschool.edu.ru/

6. METOONUYECKNME YKA3AHUNA OBYHAIKOWKNXCA MO OCBOEHWIO
AnNcCunniamHbI

OuncumnnnHa «Xumunsa» HaueneHa Ha (OpPMMUpPOBaHME MPOECCUOHANbHBIX 3HAHWUIA, YMEHWUNA,
onbiTa AeATeNbHOCTM, TaKUX KakK CMNOCOOHOCTb [eMOHCTpauumnm obueHayyHbiX 6a30BbiX 3HaHWN
€CTECTBEHHbIX HayK, MaTemMaTuKu, NOHMMaHWe OCHOBHbIX (PaKTOB, KOHLEMUWIA, NPUHLUNOB TEOPUi U
T.4.

O6yueHne CTYAEHTOB OCYLLECTBAAETCA MO TPaAULMOHHOW TeXHONOrum (NeKuumn, npakTukun) c
BK/TIOYEHNEM UHHOBALMOHHbIX 3/1EMEHTOB.

C TOYKM 3pEeHMs UCNONb3yeMblX MeTOAO0B JIeKUMW MNOApasfensoTcs cnefylowmm obpasom:
NH(OPMaLMOHHO-06bACHMUTENbHAS NeKL WA, NOBECTBOBaTe/bHAA, NeKuus-6eceda, npobnemHas nekyms
nT. A

YCTHOe M3M10KeHVe y4ebHOro martepuana Ha nekuuu [OSKHO KOHCMeKTuposaTbecs. Crywatb
NEKUNIO HY)XXHO YMETb - MOALEPXUBaTb CBOE BHUMAHMWE, MOHATbH U 3aMOMHUTL YC/bILLAHHOE, Y10BUTb
naysbl. B npouecce n3noXxeHna npenogasatenem neKUnn CTyAeHT JO/KEH BbISCHUTbL BCE HEMOHATHbIE
BOMPOCHLI. 3anuncbiBaTb COAepXKaHue NeKLMM HYXKHO 0653aTefIbHO - 3anncu NOMOralT NoALEPXMUBaTb
BHMMaHWe, CNOCOBCTBYIOT MOHUMAHUIO U 3aMOMUHAHUIO YC/bIWAHHOTO, NPUBOAUT 3HaHUE B CUCTEMY,
cny>aT onopoin ans nepexofa K 6onee rnyb0KoMy camoCTOATENbHOMY U3YUYEHUIO NpeaMeTa.

MeTogMyeckme pekomMeHAauuMmM N0 KOHCNEKTUPOBAHWUIO NIEKUMIA 3anucb AOMXKHA ObiThb
CMCTEMHON, nNpeAcTaBNATb COO0W COKpallEHHbIA BapuaHT fekuun npenogaBatens. Heobxoanmo
cnywartb, 064yMbiBaTb M 3anucbiBaTb OAHOBPEMEHHO; 3anMuUcCb BeAETCH O4YeHb ObICTPO, YETKO, MO
BO3MOXHOCTM KOPOTKMMM  BbIpaXXEHUAMW; He npekpawas caywaTb npenojasatenis, HYXHO
3anucbiBatb TO, YTO HEO6XOAUMMO YCBOWUTb. Henb3d 3anucbiBaTb Cpa3y >Xe BbICKa3aHHYK MbIC/b
npenogasatens, cnefyeT eé NMOHATL M NOC/e 3TOrN0 KpPaTKo 3anucatb CBOMMW C/IOBaMW WMAM ClOBamu
npenogasatens. BaxHo, 4ToObl B Heli He 6bl1 NOTEPAH OCHOBHOW CMbIC/T CKa3aHHOr0; MMeHa, AaThl,
Ha3BaHWA, BbIBOAbl, OMPeLeNeHns 3anucblBalOTCA TOYHO; cnegyeT o06paTUTb  BHMMaHWe Ha
opopmieHne 3anucu nekumn. Ona Kaxaoro npegmera 3aBoauTcA obuwias tetpagb. OTAWYHLIM OT
OCTa/IbHOTO0 LBeTa cfefyeT BblAeNATb OTAe/IbHbIe MbICAWU U 3arooBKW, COKpalwatb OTAe/bHble CNoBa U
NPeLNoXeHNS, NCMONb30BaTh YC/I0BHbIE 3HAKWN, OYKBbI NATUHCKOIO M rPeyYeckoro anaBnToB, a Takxe
HEeKOTOpble NPUEMbI CTEHOrpaUUecKoro CoKpal,eHus CoB.

MpaKTUYecKne 3aHATUA NO AUCUUNANHE «XUMUS» NPOBOAATCA MO CXEME:

- YCTHbI ONPOC N0 TEOPUMN B Havase 3aHATUS;

- paboTa B rpynnax no paspeleHnto pasNnyHbIX CUTyalumnii No TeMe 3aHATUS;

- peweHmne NpakTUYeCcKnx 3agay;

- UHAMBUMAYaNbHbIe 3aaHNs 419 NOATOTOBKN K MPaKTUYECKUM 3aHATUAM.

Llenb NpakTUYecKOoro 3aHATUA - HAYYUTb CTYAEHTOB MPUMEHATb TEOPETUYECKNE 3HAHWUS NPU pPeLleHnn
NpakTUYecKMX 3agay Ha OCHOBE peanbHbIX JaHHbIX.

Ha npakTuyeckux 3aHATMAX NpeobnagatoT cnefyoume MeTobl:

-Bepb6anbHble (Npeobnagalowum MeTo40M AOMXKHO 6bITb 06BACHEHNE);

-nNpakTnyeckue (MMCbMEHHbIE 34aHNsA, TPYNMNOBbIe 3a4aHNA U T. N.).

BaxKHbIM N5 CTyfleHTa ABNSETCA YMeHUe paunmoHanbHO nojbupatb HEOOXOAUMYHK Y4UeOHYH0
nutepatypy. OCHOBHbIMUW IUTEPaTYPHbIMU UCTOUYHUKAMW ABNAKOTCA:

o6ubnmoTeyHble oHAabl unnana Kyory;

3NeKTPOHHAs 6M6NMOTEUHas CUCTeMa «Y HUBEPCMTETCKas OMOINOTEKA OH-NalH»;

3NeKTPOHHasa 6ubnmnoTeuHasa cuctema M3gatenscrea «J/laHb».

Monck KHUr B 6MbBAMOTEKE HEOOXOAMMO HayMHaTb C M3YYeHWSA MNPeLMEeTHOro Karanora u


http://www.lektorium.tv/
http://docspace.kubsu.ru/
https://www.edu.ru/
https://myschool.edu.ru/

CO3MIaHUsI CITUCKA KHUT, TIOCOOH, METOIMYECKHX MAaTEPUAJIOB 110 TEME U3YUESHHS.

IIpocMOTp KHHTM HAUWHAETCS C TUTYJBHOTO JIUCTA, CIEAYIOLIEro mociie oOnoxku. Ha HéEM
OOBIYHO MOMEIIAIOTCS BCE OCHOBHBIE TAHHBIC, XaPAKTEPU3YIOIINE KHUTY: HA3BAHHUE, aBTOP, BBIXOAHBIE
JaHHbIE, NaHHBIE O Nepeusnanuu U T.4. Ha obopoTe TUTYyIbHOTO TMCTa NAaéTCst aHHOTALUS, B KOTOPOH
YKa3bIBAETCS TEMATHKA BOIIPOCOB, OCBEINEHHBIX B KHUTE, ONPEACISIETCS KPYT YUTATeNeH, Ha KOTOPBIH
OHa paccunTaHa. bosbinoe 3HAUYEHHWE MMEET MPEOUCIOBHE KHUTH, KOTOPOE 3HAKOMHUT YHTATENs C
JMYHOCTBIO aBTOPA, UCTOPUEH CO3MaHUsl KHUTH, PacKpbIBaeT copep:kaHue. IIpodmB mpemucioBue u
NoJiy4rB oOIIee MpencTaBieHHe O KHUre, cienyer oOpaTuThesi K oryaBieHuo. OTriiaBieHUe KHUTH
3HAKOMHUT O0y4aeMOro ¢ COJEpXKaHHEeM M JIOTUYEeCKOH CTPYKTYpOHW KHHUIH, TO3BOJSIET BbIOpATh
HY>KHBIH MaTepuai s u3ydeHus. [ o1 n3maHust KHUTH MO3BOJISIET CyIUTh O HOBU3HE MaTepuana. Yem
Yaie KHUTa U30aércs, TeMOOJBINYIO0 IEHHOCTh OHA MPEACTaBisieT. B KHUre MoryT ObITh IPUMEYaHus,
KOTOpBIE COAEPIKAT Pa3JINYHbIe NONOJHHUTEIbHbIE CcBeneHUsl. OHU MeYaTaroTCsl BHE OCHOBHOTO TEKCTa
U Pa3bACHSIOT OTAENbHBIE BONPOCHL. [IpenMeTHble U andaBUTHBIE YKa3aTeIu 3HAYUTEIbHO O0JIEr4aroT
NOBTOPEHHE HM3JIO)KEHHOr0 B KHUTe MaTepuana. B KOHIE KHHIHM MOXKET pacrojaraTbCs
BCIIOMOTaTeNbHbIH Marepuald. K HeMy OOBIMHO OTHOCSTCS WHCTPYKLIHH, NPHJIOKEHHUS, CXEMBI,
CUTYallMOHHBIE 3aJJa4H, BOIIPOCHI JI1 CAMOKOHTPOJIS U T.10.

JUis jiydinero MpencTaBieHHWs W 3alOMUHAHMSA MaTepHhaja LeJecoOO0pa3HO BECTH 3aIiCH U
KOHCTIEKTBI PA3JINYHOTO CONEPKAHMS, & IMEHHO:

MIOMETKH, 3aMEUYaHHUs1, BBIIEIIEHUE IJIABHOTO;

TUIAH, TE3UCHI, BBITUCKH, LINTATHI,

KOHCTIEKT, pabouasi 3amuch, pedepar, JOKJIAMd, JEKIUS U T. 1.

Uurate yueOHUK HEOOXOOUMO BAYMUYHBO, BHHUMATEJIBHO, HE MPOIYyCKas TEKCTa, CTapascCh
NOHATh KAKAYK (pasy, ONHOBPEMEHHO pa3dupas NpUMEphl, CXeMbl, TaOJUIbl, PHUCYHKH,
NPUBEIEHHBIE B yIEOHUKE.

OnHUM W3 BOKXHEHIINX CPENCTB, CIIOCOOCTBYIOIIMX 3aKPEIUICHHIO 3HAHUH, SBIISETCS KpaTKas
3amMuCh MPOYUTAHHOTO MarTepHaja — COCTaBJIeHHE KOHCIekTa. KOHCMEKT — 3TO KpaTKoe CBSI3HOE
U3JIOKEHUE CONEpKaHMs TeMbl, yuyeOHMKa MM ero 4HacTH, 0e3 moapoOHOCTEH U BTOPOCTENEHHBIX
neraneil. 110 cBOel CTpyKType M MOCAEAOBATEIbHOCTH KOHCIEKT JOJIKEH COOTBETCTBOBATH ILJIAHY
yueOHmKa. [Io3TOMYy Ba)XHO CHaJaja COCTAaBUTH IUIAH, & IMOTOM IHCATh KOHCIEKT B BHJE OTBETA Ha
Bonpockl mana. Ecnu yueOHuk pasnenéH Ha HeOObIINE 03arJIaBICHHBIC YaCTH, TO 3ar0JIOBKH MOJKHO
paccMaTpuBaTh KaK MyHKTHI IJIAHA, & U3 TEKCTa KAXKJOW YacTH CIEeNyeT 3alHcaTh T€ MBICIH, KOTOPbIE
PACKPBIBAIOT CMBICJI 3ar0OJIOBKA.

TpeboBaHUs K KOHCTIEKTY

KPaTKOCTh, CXKATOCTh, IIeTIECO00PA3HOCTh KaXKIOTO 3aIIMChIBAEMOTO CJIOBA,

COIEPIKATENBHOCTD 3aMHCH- 3aIMUChIBAEMbIE MBICIH ClIeAyeT (POPMyJIHPOBATH KPATKO, HO Oe3

yimepba mnst cmbicia. OObEM KOHCIIEKTa, KaK MPaBUJIO, MEHbIIE U3y4aeMOro Tekcra B 7- 15

pas,

—KOHCIIEKT MOXKET OBbITb KaK NPOCTbIM, TaK W CIOKHBIM IO CTPYKTYpPE — 3TO 3aBHCUT OT
COZIEPIKAHUS KHUTH U LIEJU €€ U3YUYEHUSI.

MeToanueckue peKOMEHIALNH 110 KOHCIIEKTHPOBAHUIO!

— IpeXxae 4YeM HadaTh COCTaBJSITh KOHCIEKT, HYXKHO O3HAKOMHUTBCS C KHHUIOH, NMPOYUTATH €6
CHavaJsa 10 KOHILIA, TOHSTh MPOYUTAHHOE,

— Ha OOJIO)KKE TETpaau 3alMCBhIBAIOTCS HA3BaHWE KOHCIEKTHPYEMOHW KHHTH W UMS aBTOpa,
COCTABJIACTCSI IJIAH KOHCTIEKTUPYEMOTO TECTa,

—  3amucH Jydlle AeNaTh NMPU NMPOYTEHWH HE OOHOrO-IBYX als3ales, a Lejoro maparpada wim
TJIaBH;

— KOHCTIEKTUPOBAaHHE BENETCS HE C LENIbI0 MMETh ONpPENeNEHHBIN 3amucH, a ajisi 0ojee MOJIHOTo
OBJIQICHUSI COZIEP’KAHUEM H3y4aeMOro TEKCTa, MO3TOMY B 3aIHCSIX OTMEYAeTCs M BbIIEISAETCS
BCE TO HOBOE, HHTEPECHOE M HY)KHOE, YTO OCOOEHHO MPHUBJICKJIO BHUMAHHE,

— MIOCJIE TOTO, KaK CIeaHa 3aMich COAep KaHus naparpada, riaBbl, CIEAyeT NepeunTaTh €€, 3aTeM
CHOBa 00paIaThCs K TEKCTY U MPOBEPUTH ceO0sl, MPABUIIBHO JIN H3JI0XKEHO CONEPIKAHHE.

TexHMKa KOHCIIEKTHPOBAHUS:

— KOHCTIEKTUPYSI KHUTY OOJbIIOro 0ObéMa, 3aicCh ClIeNyeT BeCTH B 001Iel TeTpaau;



- Ha KaXXJOW CTpaHHULE CleBa OCTABIAIOT MOJsA IMPUHOM 25-30 MM mid 3amucu KOPOTKHX
NOJ3arOJIOBKOB, KPATKUX 3aMeUaHHil, BOIPOCOB,

— Ka)/1asl CTAHULA TETPAIH HyMEPYeTCs

— Ui TIOBBILIEHHMs YWUTAEMOCTH 3alMCH OCTABISIOT HMHTEPBAJbl MEXKIy CTPOKaMH, ad3aramd,
HOBYIO MBICJIb HAUHHAIOT C KKPACHON» CTPOKH,

— IPU KOHCIIEKTUPOBAHUH LIMPOKO MCHOJB3YIOT PAa3IMYHbIE COKPALICHHUS U YCIOBHbIC 3HAKH, HO
He B ymepd CMbICIy 3alMMCaHHOrO. PeKOMeHAyeTcss NPUMEHSTh 00LeynoTpeOnTenbHbIe
COKpaIeHusi, Harpumep: M.0. — MOXKeT OBbITh, TOC. — TOCYAAPCTBEHHBIN; 1.0. — JOKHO OBITH U
T.JI.

— HE CIIeyeT COKpalaTh UMEHa U Ha3BaHUsI, KPOME OYEHb YaCTO MOBTOPSIOLINXCS,

— B KOHCIIEKTE HE JIOJDKHO ObITh MEXaHHYECKOTO NMEPENUChIBAHUS TEKCTa 0€3 MPOIyMBIBAHHS €ro
COZIEPIKAHUS U CMBICIIOBOT'O aHAJIH3A.

VYuammuecss sl MOJHOLEHHOTO OCBOEHHS Y4eOHOro Kypca XWUMHsS JOJDKHBI COCTaBJIATH
KOHCTIEKTBI KaK MPH MPOCTYIIUBAHUH €0 TEOPETHUECKON (JIEKIIMOHHOW) YaCTH, TaK U MPH IMTOATOTOBKE
K MPAaKTHYECKUM 3aHATHAM. JKenaTenbHO, YTOOBl KOHCIIEKTHI JIEKIIUI 1 CEMUHApPOB 3aIUCHIBAJINCH B
JIOTHUYECKON MOCIIEIOBATEIbHOCTH U3YUEHHSI Kypca U CONEPIKaINCh B OAHOH TeTpanau. DTo obecrnednT
0oJiee TMONHYIO MOATOTOBKY, KaK K TEKYLIMM Yy4eOHBIM 3aHSATHSM, TaK U CECCHOHHOMY KOHTPOJIO
3HAHUM.

CamocrosiTenbHas paboTa yJamuxcs SBIsIeTcsl BakHeH el popmMoi yaeOHO- TO3HABATEIbHOTO
nporecca. Llenb 3amaHuii 11s1 CAMOCTOSATENBHOW PabOThI — 3aKPENHUTh M PACHIMPUTH 3HAHUS, YMEHUS,
HABBIKH, NMPUOOPETEHHBbIE B PE3yJIbTaTe M3YYEHHs MUCLMIUIMHBI, OBJIAJETh YMEHHEM HCIIONb30BaTh
NOJIy4E€HHbIE 3HAHWS B MPAKTUYECKOH padoTe; MOJy4YUTh NEPBUYHBIE HABBIKU NMPO(eCcCHOHATBHOM
TESITeIbHOCTH.

Havanom opranmzaunu Jir000H caMOCTOSITEIBHON padOThl TOJKHO OBITH MPUBUTHE HABBIKOB U
yYMEHUH TpaMOTHOH paboTel ¢ yueOHOH U HaydHOH JHUTEpaTypol. DTOT mpoLece, B MEPBYIO OYepeb,
CBSI3aH C HAXOXXACHHEM HEeOOXOMUMOH MUl YCHEIIHOTO OBJAJAeHHs Y4eOHBIM MaTepHalioM
JUTEPATypOl. YUalluiicss AOJDKEH U3YUUTh CIUMCOK HOPMATHBHO-NPABOBBIX AKTOB M 3KOHOMHUYECKOH
JUTEPATYPhI, PEKOMEHyeMbIi 10 yueOHON AUCIUIUIMHE, YMETh MOJb30BaThCs poHmamu OubInoTeK u
cripaBoYHO-OuOIHOrpad MuECKUMU U3TAHUSIMU.

3amaHust U1 CaMOCTOATENBHON pabOThI BBIMONIHAIOTCS B TUCBMEHHOM BHJE BO BHEAYAUTOPHOE
Bpemsi. Pabora momKHa HOCUTH TBOPUECKHUH XapakTep, NMPH €€ OLEHKE NPEenojaBaTeiib B IEPBYIO
ouepenb OLEHHUBAET OOOCHOBAHHOCTb M OPUTMHAJIBHOCTH BBIBOAOB. B mmcbMeHHOH padore mo Teme
3alaHusl YYalIuiicss IOJDKEH IIOJIHO M BCECTOPOHHE pAacCMOTPETh BCE ACHEKThl TEMbl, YETKO
copMyIMpPOBaTP W APryMEHTHPOBATH CBOK MO3UIMIO 110 HCCIEAyeMbIM BompocaMm. BriOop
KOHKPETHOT'O 3aaHusl Ul CaMOCTOSITENIbHOW paboThl MPOBOAMT TPENOAABATENb, BEIY LM
NPAKTUYECKHUE 3aHATHSI B COOTBETCTBUH C IIEPEUHEM, YKA3aHHBIM B TUTAHAX MPAKTUYECKUX 3aHITHH.
OO0wme mpaBuiIa BBIMOIHEHHS MTMCbMEHHBIX paboT

Ha nepBoM 3aHATHU CTyIEHTBl AOJDKHBI OBbITH NPOWH(POPMHPOBAHBI O HEOOXOAUMOCTH
COOMOeHNsT HOPM aKaAeMH4YeCKOH STHKHM M aBTOPCKHX MpaB B xoxe oOydeHus. B wacTHOCTH,
NPEIOCTABIISIOTCS CBEIEHHSI:

— oOmrast nHpopMaLus 00 aBTOPCKHX MPaBax;

— NpaBUjIa IUTHPOBAHNS,

— npaBuia OQpOPMIICHHS CCBIIOK;

Bce umeromuecst B TEKCTe CHOCKH TIIATENBHO BBIBEPSIFOTCS U CHAOXKAIOTCS «aipecammy.

HenonyctiMo BKIIFOYATh B CBOKO PadOTy BBIAEPIKKH U3 padOT APYTrUX aBTOPOB Oe3 yKa3aHUs Ha
3TO, MEPECKA3bIBATh UYXKYI0 paboTy OJHM3KO K TEKCTy 0€3 OTCHUIKM K Hel, UCTIONb30BaTh Uy XKHE HIEH
0e3 ykazaHus MEPBOMCTOUHUKOB (3TO KacaeTcst 1 mHopMaLum, HalineHHoi B UnTepHete). Bee cnyyan
TUIarfaTa JOJKHBI ObITh HCKITFOUESHBI.

Crucok HCIONb30BAaHHON JIMTEPATYpPhl JOJDKEH BKIIIOYATh BCE HMCTOUYHUKH HMH(POpPMALHH,
U3y4YeHHbIE U MpOpal0OTaHHBIE CTYAEHTOM B IIPOLECCE BBINOJHEHUs PaOOTHL, M JOJDKEH OBITH
cocraBieH B coorBerctBuu ¢ I'OCT P. 7.0.5-2008 «bubmmorpaduueckas cceuka. OOmue
TpeOOBaHUS U IPABUIIAY.

JUis UL ¢ OrpaHMYEHHBIMEI BO3MOXKHOCTSIMH 370POBBS IPEAYCMOTPEHA OPraHU3aLNs KOHCYJIbTAlUN C



HUCIIOJB30BAHHUEM 3J'I6KTpOHHOI71 ITOYTHI.

7.0HEHOYHBIE CPEJACTBA JJIA KOHTPOJIA YCIIEBAEMOCTH

7.1 llacnopT ¢oHAA OLIEHOUYHBIX CPEACTB

Neni/nn

KoHTpomupyemMble pa3aensl (TEMbl) JUCLUTIIHHBI

BAHUEC OLICHOYHOTOCPECACTBA

Bsenenue

KoHcmext

. OCHOBHBIETIOHSITHS U 3aKOHbBI

IIpakTHdeckoe 3aHATHE, TECT

Ilepuoanueckuii 3axoH u llepuonnyeckas cucrema
xumMudecknx snemeHToB /. 1. Menneneesa u
CTPOEHHE aTOMa

DpoHTanbHbIl onpoc [IpakTuyeckoe
3aHATHE,
KOHCIIEKT

CtpoeHue BerecTna

HpaKTI/ILIeCKOG 3aH$ITI/Ie,KOHTpOJ'IbHa$I
abora.

Bona. PacTBopbl. DneKkTponuTHUecKast TUCCOLMALIHS

[IpeseHTanuy, NpakTUYECKOE3aHATHE

Knaccudukaiys HEOPraHMUECKUX COSIMHEHUN U X
CBOMCTBA

[MpakTruecKoe 3aHATHE, AHATU3U
OLIeHKA JTAOOPaTOPHON PabOoTHI.

XUMHUYECKUE peakiuu
[PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB

[MpakTruecKkoe 3aHATHE, AHATU3U
OLIeHKA JJAOOPaTOPHON PabOoTHI.

MeTanabl 1 HEMETaJLIbI

KOHCHGKT, MPAKTUYCCKOE 3aHATHC,
aHaM3 W OlEeHKa JabopaTOpHOM]
paboThI.

(OCHOBHBIE MOHATHS OPTraHUYECKON XUMHUHU U TEOpHUs
CTPOEHHMsI OPraHMYECKUX COSAUHEHUN

IIpakTHdeckoe 3aHATHE, TECT

VrneBoz{opoan " UX NPUPOAHBIC NCTOYHUKHU

[ IpakTHYECKOE 3aHATHE ,

HpaKTI/ILIeCKOG 3aHATHE, aHAJIU3 U

10 Kucnoponconepxamue OpraHu4eCKUe COSIMHEHUSOIICHKA JTA00OPaTOPHON paboThLIIL.O.
11 | A3oTconepkalliie OpraHu4eCcKUe COeUHEHUS. IIpakTHdeckoe 3aHATHE, TECT
[Tonumepel
7.2. Kpurepuu oueHKH 3HAHUMH

KoHTponb W OLIGHKa pe3yibTaTOB OCBOEHUS Y4eOHOW JUCIUIUIMHBI OCYIIECTBJISICTCS
MpernoaaBaTesieM B MPOLECCe MPOBENCHHS MPAKTUYECKUX padoT, TeCTUPOBaHUS, COOECENOBAHUS IO
pe3yJibTaTaM BBIMOJIHEHUs J1a00opaTOpHbIX padoT, a TakXkKe PEIIeHUs 3a1ad, COCTABJICHUS Pabodmx
Ta0JWIl W TIOATOTOBKH COOOINEHMI K YPOKY. 3HAHUS CTYJACHTOB HA MPAKTUYECKUX 3aHSITHUSIX
OLIEHUBAIOTCS OTMETKaMH OTJIMYHO», «XOPOLIO», «YIOBJIETBOPUTENBHO» H
«HEYIOBJIETBOPUTEIBHOY.

O1eHka «OTJIUYHOY» BBICTABIIIETCS, KOTIA CTYASHb MOKa3bIBAET rITyOOKOE BCECTOPOHHEE 3HAHUE
pa3gena JAWCHMILIAHBL, OOS3aTeNbHOW W JIOMOJNHUTENBHOH JINTEPATyphbl, apPTyMEHTHPOBAHO U
JIOTMYECKU CTPOMHO H3J1araeT MaTepuan, MOXKET NPUMEHATb 3HAaHMUS Ul aHajlu3a KOHKPETHBIX
CUTYyaLIUi.

OueHka «XOpOIIO» CTaBUTCS TPU TBEPAbIX 3HAHUSX pasleina TUCIHUILIAHBIL, O00s3aTeNbHOM
JUTEPATypbl, 3HAKOMCTBE C JOIMOJHUTEIbHOW JIUTEPATypOH, apryMEHTUPOBAHHOM HW3JI0KCHUU
Marepuana, YMEHUU MPUMEHHUTD 3HAHUA JJIs1 AHAJIN3a KOHKPETHBIX CUTyaLui.

OueHka «yIOBIETBOPUTENBHO» CTABUTCS, KOrJa CTYAEHT B OCHOBHOM 3HAeT pasaen
OUCLUIUIMHBIL, MOXKET NPAKTUUECKU NPUMEHUTb CBOU 3HAHUS.



OreHka - He 3a4TeHO CTaBUTCS, KOTAA CTYACHT He OCBOMJI OCHOBHOTO CONEPIKaHUS MPEAMETa U
c1abo 3HAeT U3y4aeMblil pas3ies TUCUUTIIHBI.
OueHOYHbIE CpeACTBA [JIsi WHBAJIMAOB U JIMI C OrPAHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBBSI
BBIOMPAIOTCS C YYETOM MX WHANBUAYAIbHBIX MCUXO(QU3HUECKUX OCOOCHHOCTEH.
-pu  HEOOXONMMOCTH WHBAJIHIAM W JIUIAM C OrPaHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBbS
MPEIOCTABIISIETCS TOMOJHUTEIBHOE BpeMsI IJIsl TIOATOTOBKH OTBETA HA HK3aMEHE,
-IpU  TPOBEACHUM MPOLECAYPhl OLEHUBAHUS PE3yJNbTATOB OOYYEHHsS] WHBAJIUAOB U JIUI[ C
OTPAHUYEHHBIMU BO3MOXKHOCTSIMH  3JIOPOBbSI TIPEAYCMATPHUBACTCS HUCIOJNb30BAHNE TEXHUYECKHX
CPEICTB, HEOOXOAMMBIX UM B CBSI3U C UX HHIWBUIYAJIbHBIMUA OCOOCHHOCTSIMU,
-nipu HEOOXOMUMOCTH IJisi OOYHAOIINXCSl ¢ OTPAHMYEHHBIMUA BO3MOKHOCTSIMU 370POBbsI 1 HHBAJTUIOB
mpoLeaAypa OLCHUBAHUS PE3YJIBTATOB OOYYEHUS] MO AMCHHILIMHE MOXKET MPOBOIUTHCS B HECKOJBKO
STamoB.
[Ipouenypa oOneHWBAHUS pPe3yJbTATOB OOy4YEHUS WHBAJIUAOB U JIHI C OTPAHUYEHHBIMH
BO3MOJKHOCTSIMU ~ 3JIOPOBbSI 1O JUCHUIUIMHE (MONOYJIO) TPEAyCMAaTPUBAET MPEIOCTABIICHUE
uHpopmarnuu B popmax, aTanTHPOBAHHBIX K OTPAHHUEHHSIM UX 3[I0POBbS M BOCTIPUSITHSI HH(POPMALIHH!
JList U1 ¢ HAPYIICHUSIMU 3PEHUS:
-B MIeYaTHOU (hOpMe yBETHMUYEHHBIM MPUDTOM,
-B (popMe 3JIEKTPOHHOTO TIOKYMEHTA.
JIns nun ¢ HapyLIeHUsIMU CyXa.
-B Tie4aTHOM opme,
-B (popMe 3JIEKTPOHHOTO TIOKYMEHTA.
JList U1 ¢ HApYIIEHUSIME OMOPHO-IIBUTATENILHOTO aIapara;
- B IIe4aTHOMU opme,
-B (popMe 3JIEKTPOHHOTO TIOKYMEHTA.
JlaHHBIN TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBHCHMOCTH OT KOHTHUHIE€HTA O0YYarOIIUXCSl.
CrtyneHTsl 00s13aHBI CIATH YK3aMEH B COOTBETCTBUHU C PACIIUCAHUEM U yUYeOHBIM TUIAHOM. JK3aMeH IO
TUCIUILIMHE TIPECIEeAYeT Lelb OLeHUTh CPOPMUPOBAHHOCTh TPeOyEeMbIX 3HAHUH, YMEHUN U HaBBIKOB,
paboTy CTyeHTa 3a KypcC, MONyYSHHe TEOPETHUCSCKUX 3HAHUM, UX MPOYHOCTh, Pa3BUTHE TBOPUYECKOTO
MBILJICHHS, MPUOOPETEHHE HABBIKOB CAMOCTOSATEIbHOU PadOThl, YMEHHE MPUMEHSTH IMOJTYYCHHbBIE
3HAHUS JJIS1 PELISHUS MPAKTUISCKUX 3a1aY.
®dopma mpoBelmeHUs SK3aMeHa. YCTHO WM NHCHbMEHHO. Pe3yibTar cmadu SK3aMeHa 3aHOCHUTCS
MpernoaaBaTesieM B 3K3aMEHALIMOHHYIO BEJOMOCTb U 3a4€THYI0 KHUXKKY.
Kpurepun BrICTaBICHHS CTYIEHTY OLIEHKH TI0 SK3aMEHY:
OLICHKA «OTJIMYHO» BBICTABJISIETCS] CTYIAEHTY, €CJIH OTBET apryMEHTHPOBaH, OOOCHOBaH W JaHA
CaMOCTOSITENIbHAS OLIEHKAa H3YYEeHHOTO0 MaTepHara,
OILIEHKA «XOPOIIO0» CTABUTCS CTYIEHTY, €CJIM OTBET apryMEHTUPOBAH, MOCIENOBATENCH, HO JOIYIIEHbI
HEKOTOPBIC HETOYHOCTH,
OLICHKA «YIOBJICTBOPUTEIBLHO» CTABUTCS CTYAEHTY, €CJIM OTBET SBJISIETCS HEMOJHBIM M HMEET
CYLIECTBEHHBIC JIOTHUECKHE HECOOTBETCTBUS,
OILIEHKA «HEYJOBJICTBOPUTEIILHO» €CJTH B OTBETE OTCYTCTBYET apryMEHTALUsl, TEMa HE PACKPBITA.

DOpMBI U METOABI
PesynbraThl 00yueHus: (OCBOSHHBIC YMEHUS, YCBOCHHBIE 3HAHUS) KOHTPOJISI U OLIEHKH
Pe3yJIbTATOB O0yUYEHUsI

YMEHUS:
YMeHue naBate ONpenesieHue U ONePUPOBaTh CACAYIOLIUMHA Y CTHBIN KOHTPOJIb
XUMHYCCKHMU ITOHATUAMU. BEIICCTBO, XUMHYECKHUHI JJICMCHT, aTOM, (I/IHI[I/IBI/I,I[yaJ'IbHHﬁ u
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsI 1 MOJICKYJIsIPHAsA MAacChl, HOH, (pOHTATIBHBI).

AJUJIOTPOIINSA, U30TOIbL, XUMHUYECCKAA CBA3b, SJICKTPOOTPULATCIIBHOCTD, Brimonnenne TeCTOBBIX
BAJICHTHOCTD, CTCTICHb OKUCJICHHS, MOJIb, MOJIsIpHAs Macca, MOJ'I;IprIfI 3aI[aHPII>'I.

00BpeM ra3000pa3HBIX BEIIECTB, BELIECTBA MOJIEKYJISIPHO- TO U
HEMOJICKYJIIPHOTO CTPOEHHSI, PACTBOPBI




7.3.

DopMyIHMpOBaHHE 32aKOHOB COXPAHEHUSI MAacChl BEIECTB U IOCTOSTHCTBA
COCTaBa BELIECTB. Y CTAHOBKA MPUYHUHHO-CJIEICTBEHHON CBA3U MEXIY
COZIEPKAHNEM STUX 3aKOHOB U HAaIMCAHHEM XUMHYECKUX (HOpMYIT U
YpPaBHEHUN. Y CTAHOBKA 3BOJIIOLIMOHHON CYLIHOCTH MEHAENEEBCKON 1
COBpPEeMEeHHOU (POpMyTHPOBOK NepuoaAnIecKkoro 3akona J1. 1.
Menneneera. O0bsicHeHNE PU3HMUECKOTO CMBIC]IA CHMBOJIUKH
NepUOIUIECcKOi Tabmuibl XxuMudeckux sneMeHToB [ 1. Menneneesa
(HOMEepOB 3JIe- MEHTA, IEPUO/Ia, TPYIIIbI) U YCTAHOBKA IPUIHHHO-
CJIEICTBEHHOMN CBS3U MEXIY CTPOEHUEM aTOMa U 3aKOHOMEPHOCTAMU
U3MEHEHHsI CBOMCTB 3JIEMEHTOB U O0OPa30BaHHBIX UMH BELIECTB B
nepuoAax u rpymnmnax.

OueHka pe3yJbTaTOB
MPAKTUYECKUX 3aHATHH.

VY cTaHOBKa 3aBUCUMOCTH CBOMCTB X UMHYECKHX BCILIECTB OT CTPOEC- HUA
dTOMOB O6pa3y1-0H_II/IX HUX XUMHUYCCKUX 3JICMCHTOB. XapaKTepI/ICTI/IKa
Ba)KHEHIITUX TUIIOB XUMHYECKUX CBSI3EH U OTHOCHUTEILHOCTH 3TO
tunonorun. OObICHEHNE 3aBUCUMOCTH CBOMCTB BC€HIICCTB OT UX COCTaBa
" CTPOC- HUA KPUCTAJIIMICCKUX PELICTOK.

HabGmronenne u oieHka
BBIMTOJIHEHHS
MPAKTUYIECKHX

e CTBUIA.

OO0mpscHeHHE CYIHOCTH XUMUYeCKHX npoueccoB. Knaccudukarms
XHMHYECKUX PEAKLUN M0 PA3IUYHBIM IPU3HAKAM. YUCIY U COCTABY

Y CTHBII KOHTPOJb
(MHOMBUIYAJIBHBIN U

NPOAYKTOB U PEareHTOB, TeIIoBOMY 3 (ekTy, HanpaBieHHO, dase, (pOHTATBHBII).
HaJIMYHIO KaTaJIN3aTOPa, U3MEHEHUIO CTENeHel okucaeHus saemeHToB, |Ilonroroska
o0pa3yrImux BellecTBa. Y CTaHOBKA MPU3HAKOB OOIIET0 W Pa3IMYHOTOB | COOOIIEHUT.
TUINOJIOTUU PEAKLUHN 151 HEOPTraHUYECKOW U OPraHUYeCKON XUMUHU. BrinmonHeHue TeCTOBBIX
3a4aHUN
JleMOHCTpUpOBaHUE YMEHHs TOCTAHOBKH LIEJIEH AeATENbHOCTH, ITonroroska
TJTAHUPOBAHMSI COOCTBEHHON NEATEIbHOCTH ISl JOCTHKEHUS COOOIIEeHNH.
MOCTABJICHHBIX LIEJIeH, MPEABUAECHUS BO3MOXKHBIX PE3YJIbTaTOB 3THX IMouck nupopmanuu B
JENUCTBUI, OPTaHU3aLUH CAMOKOHTPOJIS U OLICHKH MOJTy4YE€HHBIX Hnreprere.
PEe3yJIbTaTOB BrinonHeHne TeCTOBBIX
3a4aHUN
BocnpuHnMaTh 1 Ha OCHOBE MOJTYYEHHbBIX 3HAHUIN CAMOCTOSITENIBHO ITonroroska
OLICHUBATh HH(POPMAIIUIO, CoAepKalyrocs B coodmennsx CMHU, COOOIIEeHN.

HHrepHeTe, Hay4YHO-NOMYJSAPHBIX CTATBSIX

ITonck napopmarmu B
HurepHere.

OueHouHbIe CpeACTB AJisl IPOBEAEHHUS TeKYIeH aTTeCTALHU

B pesysnpraTe nzydeHus yueOHON NUCIUILIMHBI O0YYaIOUTNECs JOJDKHBI
Haumenosanue UMETb
TE€MBbI 3HaTh yMETb MPaKTUYECKUI
OMBIT
Tema 1.1. OcHoBHble |31-3Hate  BakHeimue | Y 1-Dopmynuposath O1-IlpumensTe
MOHSTHA U 3aKOHBl | XUMHUYECKHE  IOHSTHS, | BAXKHEHIINe XHUMHYeCKHe | BaKHEH1Ie
Teopuu U 3aKOHBI | [IOHATHS, TEOPUU M 3AKOHBI | XMMHUYECKHE
XUMUH. XUMUH. MOHSTHSI, TEOPUU
Y 3aKOHbI XUMUU.




Tema 1.2. |32-3aBucuUMOCTb ¥2-Onpenensate npupony | O2-Haxoxaenust
Ilepuoanyeckuii CBOHCTB ~ XHMHYECKOTO | XUMHUYECKOH CBS3M (MOHHOM | XUMUYECKHX
3aKOH U [ 3JIEMEHTa 1 | KOBAJICHTHON, METAJUINYECKOH | 3JIEMEHTOB B
Ilepuoanyeckas 00pa3oBaHHBIX UM | M BOIOPOZIHOM), 3aBUCUMOCTB | IEPUOTUIECKON
cucTeMa BEIIECTB OT IMOJIOKEHUSA | CKOPOCTH XUMHUYeCKOH | Tabmuiie JAH.
XUMHUYECKUX B Ilepuoanveckoil | peakuuu  OT pasnuuHblX | Menaeneesa
anementoB JI. WM. |cucreme O U.|dakTopoB, ©  TOJOKEHUE
Menneneesa u|MeHnpneneesa, XUMHYECKOIO0 PAaBHOBECUS OT
CTpOEHHE aToMa Pa3IMYHbIX ¢akTopoB,
PEaKIMOHHOH  CIOCOOHOCTH
OpPraHUYECKUX COENUHEHUHN OT
CTPOEHUS UX
MOJIEKYJI
Tema 1.3. Ctpoenue |33-Arperatubie VY3-Onpenensate 03-
BELIECTBA COCTOSHMSI BEILIECTB U CTENeHU IIpurorosnenue
BOAOPOIHAA CBSI3b. | OKHCJICHUS B CJIOXKHBIX | CyCIIEH3UHU
Teepnoe, JKHUOKOE U |BELIECTBAaX. kapOoHara
ra3o000pa3Hoe COCTOSTHHS ArperatHble KaJblUsl B BOJE.
BELIECTB. Ilepexon|cocTrosinua  Bemects u | IlonyueHue
BELIECTBA M3 OJHOrO|BOAOPOAHAs CBSA3b. 1BepHoOe, | 3MYJbCHH
arperaTHOrO COCTOSTHUS | )KUAKOE W Ta3000pa3HOE | MOTOPHOTO
B Jpyroe. BomopomHasi | COCTOSIHMSI BEIIECTB. Macia.
cBsA3b. UncTele BelecTsa O3zHakomiieHHe
HUCMECH COCBOWMCTBAMH
JUCIEePCHBIX
CUCTEM.
Tema 1.4. Bopna.|34- OcHoBnble | Y4-OnpenensiTe. BaieHTHOCTH | O4-
PactsopsLI. MOJIO’KEHUS TEOpUH | U CTENeHb okucneHnus | [Ipurotosnenus
DJEeKTPOJIUTHYECKAs | 3JIEKTPOJIUTHUECKON XUMHUYECKHX 3JIEMEHTOB, THII|pacTBopa
AUCCOLMALUS aucconuauuu. Kucnorel, | XuMudeckon CBsI3U B |3a1aHHOMU
OCHOBAHMSI U COJIM KaK |COCNUHEHMSX, 3aps] HOHA, | KOHLEHTPaLUu.

3JIEKTPOJIUTBHIL.

IIPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKY L, THI
KPUCTAJUIMYECKON PELIETKH,
XapakTep cpenbl B BOOHBIX

pacTBOpax, OKHUCIUTENb W
BOCCTaHOBUTED,

HaIpaBJIeHUE CMEIIEHUs
paBHOBECHsI TMOJ BJIHUSHUEM
Pa3IMYHbIX ¢bakTopoB,
HU30MEPHI 51 rOMOJIOTH,
MPUHAAJIEKHOCTD BEIIECTB K
pa3HbIM KJIACCaM
HEOPTraHUYECKHUX U
OpPraHUYEeCKUX  COCIUHEHUIL,

XapakTep B3aUMHOTO BIIUSTHUSA
aTOMOB B MOJIEKYJIaX, THUIIbI
peakuuii B HEOPraHU4ECKON U
OPraHUYEeCKON XUMHUH.




Tema
Knaccnpuxauus

HeOpFaHI/ILIeCKI/IX
COeQUHEHUN U UuX

CBOMCTBA

L.5.

35- s-, p-, d->nemeHTbI
MO WX TOJOXKEHUIO B
Ilepuoanueckon
cucTeme
Menpeneena; o01me
XUMHYECKHE  CBOMNCTBA
METaJIJIOB, HEMETAJLIOB,
OCHOBHBIX KJIaCCOB
HEOPTaHUYECKUX u
OpPTaHHYECKUX
COEeMMHEHMI;
u
OpPTaHHYECKUX
COEAMHEHUI
(YyryneBomopomos,
CIHPTOB, ¢beHonos,
aNbIIETUIOB,  KETOHOB,
KapOOHOBBIX KUCJIOT,
AMUHOB, AaMUHOKHUCJIOT U
YTJIEBOJIOB).

JH.

CTpPOCHHE
CBOMCTBA

V5-XapakrepusosaTs: s-, p-,
d-  sheMeHTHl  TIO ux
TIOJIOXKEHHIO B
Ilepuoanueckon cucreme
. MenneneeBa, oOiue
XUMHUYECKUE CBOWCTBa
METaJIIOB, HEMETAJUIOB,
OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX u
OpPraHUYEeCKUX  COCIUHEHUI,
CTpOEHUE CBOICTBA
OpPraHUYeCKUX  COEAMHEHUI
(YyrneBomopomos, CITUPTOB,
(beHooB, aJbIErUa0B,
KETOHOB, KapOOHOBBIX
KHCJIOT, AMHUHOB,
AMUHOKUCJIOT | YTJIEBOJIOB).

u

O5-Onpenensite
XUMHUYCCKUEC
CBOICTBa
KHUCJIOT,
OCHOBAHUM,
conieii B
TEOpPUH
3JIEKTPOJIUTHYIEC
K ol
JTUCCOITHAIINH.

CBETC

Tema
XuUMUUeCKHe
peakuuu

1.6.

36-IlonsTe 0 cKOpOCTH
XUMUYECKUX  PEaKLIHM.
3aBUCUMOCTb CKOPOCTH
XUMHYECKUX PEaKLUi OT
pa3NMUYHBIX  (HAKTOPOB:
NPUPOABI PEArupyroImux
BEILECTB, uX
KOHLIEHTPALIUH,
TEMIIEPaTyphI,
MOBEPXHOCTH
COIPUKOCHOBEHUS
UCTIONb30BAHUS
KaTaJIn3aTOPOB.
ObpaTumMocCThb
XUMHYECKUX
ObpaTtumbie
HeoOpaTHMBbIe PEaKIIUH.
XHUMHUECKOe
paBHOBeCcHE U CHOCOOBI
€r0 CMEIeHHsI.

u

peakui.
u

Y6-Onpenensite oOpaTuMbIe U
HeoOpaTHMBbIe PEaKIUH.
XUMHUYECKOE pPaBHOBECHUE U
CTHIOCOOBI €T0 CMEIEeHUs

06-
IIpurorosnenue
pPacTBOPOB
3a4aHHON
KOHLIEHTpaluu B
OblITy W  Ha
MIPOU3BOLACTBE

Tema 1.7. Metauibl

HUHCEMCTAJJIbI

37- O0mue XUMHUYECKUE

CBOICTBA METAJIIOB,
HEMETAJJIOB, OCHOBHBIX
KJIaCCOB
HEOPTaHUYECKUX u
OpPTaHHYECKUX
COeIMHEHUHN, CTPOEHHUE
151 CBOWCTBa
OpPTaHHYECKUX
COEAMHEHUI
(yrieBomopomos,
CIHPTOB, ¢beHonos,

allbIETUIOB,

V7-Pemate  ypaBHeHUs W
334a4d  Ha  OINpPEAesICHHE
O0IMX XUMHUYECKUX CBOWCTB
METAJJIOB, HEMETAJIJIOB,
OCHOBHBIX KJIACCOB
HEOPTraHUYECKHUX "
OpPraHUYEeCKUX  COCIUHEHUIL,
CTpOCHHE 151 CBOICTBA
OpraHUYEeCKUX COCTUHEHUHN

O7-Onpenensite
obiue
XUMHUYCCKHEC
CBOIMCTBA
METaJIIOB,
HEMETAJIJIOB,
OCHOBHBIX
KJIACCOB
HEOPraHUYECKUX
HOPraHuv4CCKHUX




KETOHOB,  KapOOHOBBIX | (YTJIEBOIOPOOB, CIIUPTOB, | COEANHEHUH,
KHCJIOT, aMUHOB, | HEHOJIOB, aJbAETUIIOB, | CTPOEHUE u
AMHUHOKHCJIOT U | KETOHOB, KapOOHOBBIX KHCJIOT, | CBOMCTBA
YTJIEBO/IOB). AMHUHOB,  AMHHOKHCJIOT U |OpPTraHUYECKUX
YTJIEBO/IOB). COeTMHEHU N
(yrnesBomopomos,
CIIUPTOB,
(b eHoOoB,
aJbAETUIIOB,
KETOHOB,
KapOOHOBBIX
KHUCJIOT, aMHHOB,
AMUHOKHCJIOT U
YIJIEBOJOB).
Tema 2.1.|38- O BpmonHeHuu | Y8-Boemonuate xumudeckuii | O8-Pacnoznanmne
OCHOBHBIE TIOHSITUS | XUMUYECKOTO SKCIEPUMEHT: IO | BOKHEUIIINX
OpraHUYeCKON SKCIEPUMEHTA! IO | PACTIO3HABAHUIO  BAXKHEHINNX | HEOPTAHMUECKUX
XUMUM H  TEOPHS | pPaCTIO3HABAHUIO HEOPTaHUYECKHUX (U OpPraHUYeCKUX
CTPOCHUA BaYKHEUIITNX OpPraHUYEeCKUX  COEIMHEHUI; | COeITMHEHHI],
OpPraHUYECKHUX HEOPTaHUYECKUX 1 | IOy YEHUIO KOHKPETHBIX | IOJyUCHHE
COENMHEHU I OpPraHUYECKHUX BEIIECTB, OTHOCSIIUXCS K| KOHKPETHBIX
COEIMHEHMIA, HU3YYEHHBIM KJIACCaM | BEIIECTB,
MOJIyYCHUIO KOHKPETHBIX | COEITMHEHUI. OTHOCSIIHUXCA K
BEIIECTB, OTHOCSIINXCS U3YYEHHBIM
K HW3Y4YEHHBIM KJaccam KJIaccam
COEAMHEHHUI. COEAUHECHUH.
Hsrorosnenue
Mozenein
MOJIEKYJT
OpPraHUYEeCKUX
BEIIECTB.
Tema 2.2.|39- npuponHble | Y9-Pemare  ypaBHenus  u|09-
VYrneBonopoapl U UX | ICTOUHUKH 3amaun, (Qopmynauposarh U |PacnosnaBaHue
MPUPOIHBIE YTJIEBOJIOPOIOB U | OIIpenensiTh MPUPOIHBIE | TaOOPaTOPHBIM
HUCTOYHHUKHU crocoObI WX | MICTOUHHKH YTJIEBOJOPOJOB U |MyTEeM
nepepadboTKy; CrocoOBI UX NepepadoTKHU. MIPUPOIHBIX
HUCTOYHHUKOB
yTJIEBOJOPOIOB U
bopmynrpoBath
CIOCOOBI UX
nepepadoTKH.
Tema 2.3.|310- Hcnons3osats | Y10-Pemars: pacuetHble | O10-Pemenue
Kucnoponconep:kamy |mpuoOpeTeHHbIe 3HAHWS [3a4a4d MO  XHMHYECKUM | pACYETHBIX 3a7a4
U © OpraHmyecKue|ajisi pelleHus 3anad 1o |gopMyiaaM ©  ypaBHEHHSIM, |0 XUMHUYECKUM
COEIMHEHHUSI XUMUYECKUM (pOpMYyJiaM | TPOBOAMTL.  pacueTel 1o | hopMysiam u
u YPaBHEHHSIM, | XUMUYECKUM  (HOpMyJiaM U |ypaBHEHUSIM,
MPOBOJUTD. PACUETHI IO | YDABHEHUSIM PEAKLIUM. MPOBOJIUTD:
XUMUYECKUM (hOpMyJiaM pacdeTsl o
Y YPABHCHHUSIMPEAKLUH. XUMHUYECKUM
bopmynam u
ypaBHEHUSIM

PEeaKLHil.




Tema 2.4.|311- Ilonyuenne | Y11-®opmynuposaTs O11-Pemenue
AsoTconepalue MOJUMEPOB  peakuuel | mogydeHue MOJINMEPOB | AKCIIEPUMEHTANIBH
OpraHuyecKue MOJIMMEPU3ALUH U |peakiueil MNoJuMepu3allud U |bIX  3a7a4  Ha
COEJIUHEHHUSI. MOJIMKOHAEHCALIH. MOJIMKOHAEHCALINH. UICHTU( UKALHIO
IHonumeper TepMonnacTuuHbie u | TepmonnacTuuHbie U | OPraHUIECKUX
TEPMOpPEAKTUBHBIE TEPMOpPEAKTUBHBIE COEIIMHEHUM.
IJ1aCTMacCChL IJ1aCTMacCChL PacnoznaBanue
[IpencraBurtenu mjaacTMacc.
IIpencrasurenu Bonokna, nx knmaccudukarus. | miacrmace 151
nnactmacc. BonokHna, ux |llonydyenue BOIOKOH. BOJIOKOH.
KJIacCU(pUKALUS.
Ilony4deHue BOJTOKOH.
Texyimii KOHTPOJIb MOXKET MPOBOAUTHCS B hopme:
-ppoHTaNBHBIHI OIPOC
-UHIUBUAYAJIbHBIN YCTHBIN OMPOC
-IIMCbMEHHBIN KOHTPOJIb
-TeCTHPOBAaHUE MO TEOPETUUECKOMY MaTepHaly
-npakTrueckas (JlaboparopHasi) pabora
-3al11Ta BbIIOJHEHHOI'O 3a1aHMs,
-paszpaboTka mpobyieMbl Kypca (CoolbIeHue).
Dopma Brnanenus JInunele [ Ipumepbl
aTTeCTAllUU  [3HAHUS Y MeHnus (HaBBIKN) Ka4yecTBa OLIEHOUHBIX
CTyZ€eHTa CpEICTB
'Y cTHBII Konatpons 3HanniilOnenka ymeHus (OLeHKa OueHka KoHTpOJIEHBIE
(TMCbMEHHBI [0 pa3ianyaTh HABBIKOBPAOOTBHICIIOCOOHOCTH  [BOTIPOCHI IO
[1)orpoc Mo |ONpeeNeHHbIM  [KOHKPETHbIE  [C OMepaTUBHO U [TeMaM
TeMaM npobiaemMam MOHSITUS TMTepaTypHBIMUKAUECTBEHHO  [IPUJIAraloTCs
MCTOYHUKAaMU  |0OTBEYaThb Ha
[OCTaBJIEHHbIE
BONPOCHI
Pedepatet  [KouTponb 3HanuifjOLeHka ymeHus (OLeHKa OueHka Tembl
o pa3yaTh HABLIKOBPAOOTHICTIOCOOHOCTH K [pedepaToB
ONpeneNeHHbIM [KOHKpPETHbIE  [C CaMOCTOSITENIbHO [IpUJIararoTcs
npobiaemMam MOHSITUS TepaTypHBIMU[ paboTe u
MCTOYHUKAMU  [aHAJIU3Y
TMTepaTypHBIX
MCTOYHUKOB
[NMpaktuueckn [KorTposs 3Hanus(Ouenka ymenus (OLeHKa OueHka Tembr pabot
e TEOPETUYECKHX  [paboTaTh ¢ HABBIKOBPAOOTBICIIOCOOHOCTH  [IPUJIAratoTCs
(J1abopaTopH [OCHOB COBPEMEHHOU  [C OTIePaTHUBHO U
bIe) pa0OTEl [MHPOPMATUKU B [KOMITBIOTEPHOH [BBIYMCIUTEILHOWKAYECTBEHHO
MH(OPMALMOHHBIX [TEXHUKOH, TEXHUKOM, pelaTthb
TEXHOJIOTUH, MCIIOJIb30BaTh  [IPUKJIAJHBIMU [[IOCTABJIEHHbBIE
BO3MO)KHOCTEH U [BO3MOXKHOCTH  [[IPOrPaMMHBIMHU [Ha
[PUHLIUIIOB BBIUHCIIUTENLHO [CPECTBAMU MPaKTUUECKUX
MCIIOJIb30BAHUST  [ATEXHUKHU U paboTax 3amaun
COBPEMEHHOMN [IPOrPaMMHOI0 151
KOMIIBIOTEPHOH  |0OecreueHust ApTryMEHTHPOBAT
TEXHUKH. MpUpeLeHun bPE3yJIbTAThI
MPaKTUUECKUX
3ajay.




Tectuposanu [Kontpons sHaHu{OLeHKa ymenust [O1ieHKa Ouenka Bomnpocer
e Mo pa3ianuaTh HaBbIKOB CIIOCOOHOCTH  [IPHUJIAraroTCs
ONpeneNeHHbIM |[KOHKPETHbIE  |TIOTMUYECKOTrO  [OMepaTUBHO U
npobiaemMam MOHSITUS aHanu3a u Ka4eCTBEHHO
CHUHTE3a IPU  |0TBEYaThb Ha
COTIOCTABJIEHUHU [[TOCTABJIEHHbIE
KOHKPETHBIX  [BOIPOCHI
MMOHATUH
Konrponbnas [Kontposs 3HaHMHAOUEHKa yMerns [(OLeHKa Onenka Bomnpocer
pabota 1o pazauvaTh HaBBIKOB CIIOCOOHOCTH  [IPHUJIAraroTCs
ONpeNeNeHHbIM |[KOHKPETHbIE  |TIOTMUYECKOrO  [OTepaTUBHO U
npobiaemam MOHSITUS aHanu3a u Ka4eCTBEHHO
CHUHTE3a IPU  |OTBEYaThb Ha
COTIOCTABJICHUHU [[TOCTABJIEHHbIE
KOHKPETHBIX  [BOIPOCHI
[MOHATUH
IIpumepHbIe Bonpochl AJIs1 YCTHOTO ONpPoca (KOHTPOJIBHBIX padoT):
Paznen 1. OOwiast u HeOprauuyecKast XUMHSI
1. OcHoBHbIE NOHATHS U 3aKOHBIL. BeecTso. AToM. Monekya.2. XuMU4ecKkuil 3J1eMeHT.
AmoTponusi.
3. IlpocTble U ClIOXKHBIE BEIIECTBA.
4. KadecTBeHHBIN U KOJTMYECTBEHHBIN COCTAB BEUIECTB. 5. X UMUYECKUE 3HAKH U (POPMYJIBL.
5. OTHOCUTENBHBIC ATOMHAS U MOJIEKYJIsipHast Macchl. KonnuecTso BemecTna.
6.  OcHoBHbIE 3aKOHBI XUMHUH. CTexnoMeTpus. 3aKOH COXPaHEHHUs MacChl BEILECTB.
7 3aKOH MOCTOSIHCTBA COCTABa BELIECTB MOJIEKYJIIPHON CTPYKTYphI. 8.3aKk0H ABOrajgpo u

CJIEICTBUS U3 HETO.
9.  Ilepuopuuecknii 3akoH u Ilepuoandeckas cucremMa XMUMHYECKHX 31emMeHToB JI. 1.

10.

1.

5JIEMEHTOB.
12.
13.
14.
15.
17
18

BOJIbI), OOBSICHUTH Ha MIPUMEpPE

19

20

napsl B 9TUX MOJEKyJax?

21
22
23

CH4, Fe203, N2? ITouemy?

24
25

C(TB)+CO2(I')=2CO(T);
YPaBHEHUE3aKOHA AEHCTBYIOUINX MAacC HE BXOIH.

CunbHble U C1a0ble 3JEKTPOJIUTHL, TPUBECTU PUMEPHI
H3MeHeHne KHCIOTHO-OCHOBHBIX CBOHCTB OKCH/IOB I10 MIEPHOAY U IO TPYIIIE.
Kaxkue peakiuy Ha3bIBAIOT HOHOOOMEHHBIMH?
YcnoBust MpoTeKaHUst OOMEHHBIX PEeaKIHi
Honnble peakuny, IpOTEKaroLIe ¢ 00pa3oBaHUEM OCAIKOB, OOBSICHUTH HA IIPUMEpe
HonHbIE peakiyy, IPOTEKAOLINe ¢ 00pa30BaHIEM MaJIOJUCCOLMHUPYIOIINX BEIIECTB(HAIPUMED

Omnpenenute 3apsans! noHOB B coennHenusix AlF3, Cs20, CuCl2, FeBr2
CocraBbTe BRIpa)K€HHE 3aKOHA AEMCTBYIOLINX MACC JUJIsl PEAKLIUM:

CTpoeHne 351eKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB MabIX nepuogos. OcodeHHocTn
CTPOEHHUS 3JIEKTPOHHBIX 00OJIOUEK aTOMOB 3JIEMEHTOB OONBIINX MEPHUOAOB(TIEPEXONHBIX 3JIEMEHTOB).
[Tonsitue 00 opOuTansx. s-, p- u d-opOutanu. DNeKTPOHHBIE KOHPUTYPALIH ATOMOBXUMHUYECKHX

CocTaBUTh MONHOE U KPATKOE HOHHO- MOJIEKYJIIPHOE YpaBHEHUE B3aMMOACHCTBUsIKapOOHaTa
HATPHUs C COJITHON KUCIIOTON

Kakoli T KOBaJIGHTHOH CBSA3U — NMOJISIPHAST WIIM HETIOJISIPHASI — B MOJIEKYJIax CJAEAYIOIINX
semects? CO, HIL, H2S, OF2, CH4? K aromam, KaKkuX 3JIEMEHTOB CMEIIAKOTCAOOIIME DIEKTPOHHbIE

Kak mmensieTcs mossipHOCTS cBsizeit B psany monekysn: H20, H2S, H2Te? [ouemy?
Omnpenenute BaneHTHOCTH (ocdopa B Bemectsax: PH3 P203, H3PO4, Mg 3P2
Kaxue u3 cinenyromux BemecTs sBist0TCst noHHbIME coennHeHnsamu: H2, KCl, NH3. CaBr2,

CuO(TB)*H20(I') ¢ y4eToMm , 9TO TBEPAOE BELIECTBO B




26. UeMy paBHa cteneHb okucienus aroMoB semeHToB AgCl ; Ca(OH)2; Na
o . +2.
27. Kakxumu CBOHCTBAMH — OKMCJIMTEIbHBIMHI MIN BOCCTAHOBUTENBHBIMA — 00ManatoTHOHbL: Ca'?;

NO3~
28. VYkaxuTe, KAKOE BEIIECTBO SBJISIETCS OKHUCIHUTENIEM, KAKO€ BOCCTAHOBUTEIIEM
HNO3 + Ca= Ca (NO3)2 + N20+ H20 onpenenure ko3pPHUIHEHTE METOAOM3IEKTPOHHOTO GamaHca

IIpumepHbIe TeCTOBbIE 32 1AHUA:

Uemy paBHa BBICIIIAsi BAJIGHTHOCTD 3JIEMEHTA Xpoma (TIOPSAKOBBIH HOMep 24)7?

a) 6 6)4 B3 12

Uemy paBHO MaccoBO€ YHCJIO aToMa?

a) YMCIy IPOTOHOB B aTOMeE

0) uncy HEHTPOHOB B aTOME

B) YHCJTy HYKJIOHOB B aTOM€

T') UHUCJTy 3JIEKTPOHOB B aTOME

Kaxoe KBaHTOBOE YHCIIO XapaKTepU3yeT HAlpaBJIeHHE SJIEKTPOHHOTO 0bjlaka BIPOCTPAHCTBE?
a)n 6)l Byml r)ms

ATOMBI KaKOTO 3JIeMEHTa HMEIOT 3JIeKTPOHHYF0 KOH(DHUTYPALIHIO BHENIHETO CIost : 4sp> ?
a) 35 Br 6) 7N B)33As r1)23V

UeM OTIIMHAIOTCST aTOMBI H30TOMOB OJJHOTO 3JIEMEHTA 7

a) YMCIIOM IPOTOHOB 0) 4MCIOM HEUTPOHOB  B) YHCJIOM 3JIEKTPOHOB T') 3apsIIOM

Kaxoe KBaHTOBOE YHCIIO XapaKTepU3yeT pa3Mep SJIEKTPOHHOTo obnaka ?
a)n 6)l B) ml T1)ms
Kaxue 3Ha4eHNs1 NpUHUMAeT MArHUTHOE KBAHTOBOE YUCIIO JIJIs opOuTaneit d-nmoxyposHs ?
a)0,1,2 6)-2,-1,0,+1,+2 B)-1,0,+1 11,23
Kax obo3navaercst mogypoBenb, Ayt koroporon =4 u 1 =0 ?
a)4f 6) 4d B) 4p r)4s
B kakux MoJeKysax CyIlecTBYET HEeMoJsIpHast KOBAIEHTHAS CBA3b 7
a) 2 6)CO2  B)K20 r) H20
Kaxk n3mensiercs nonspHoCcTh cBsizell B psiny modekyn : H20 — H2S — H2Se — H2Te ?
a) He U3MEHSIETCS
0) yBennuuBaeTCs B) YMEHBIIIAETCS T) YBEJIMYUBACT YMEHBIIIACTCS
Kakue 13 Cenyromux BEIeCTB MOTYT SIBISThCs okucautensmu ?7a) NH3  6) Br2 B) Fe 1) Na
CMeIIaeTCs BIPaBo?
a) MOBBIIIEHUE TEMIIEPATYPhI 0) IOHM)KEHUE TEMIIEpaTypbl  B) yBEJIUYCHUE
TaBJICHUS I')yMEHbLICHNE KOHLIEHTPAINH KUCIOPOaa
Kaxune HepaBeHCTBa CIIpaBEIIUBLI ISl SHAOTEPMHUYECKOH peakuuu ?a) H>0 6) H=08) Q>0
r)Q<0
15. ITpu kaxux ycnosusx pasHosecue obpatumoit peakuuu CO2(r)+C(ts) —2CO(r) ;H<0
CMeLIAaeTCs BIEBO?
a) MOHMKEHNE TeMITIEPaTyPhl 0) yBennueHNe AaBleHUs]  B) YBEIMUEHHEKOHLEHTPALIH
CO2 r) ymenbuienne koHueHTpaun CO
16. VYKkaxure, Kakue BEUIECTBA BCTYIUJIU B PEAKLUIO, W MNPHU KAKUX YCJIOBHUAX, €CIU B
pe3yabraTe 00pa3oBaCh CIEAYIOLINE BELIECTBA!
a) (CH3COO)2Mg + H2; 6) 2CH3COONa + H20 + CO2;8) CH3COOCH3 + H20
17. MOKHO N1 U3 CIAEAYKOIIUX PEareHTOB MOJYYHUTh YKCYCHYHK) KHCJIOTY, U HNPU KaKUX
YCIIOBHSAX

a)CH3-CH2-OH (©} —> 6)CH3-CH3 Ok 5)CH3Cl *—TINaCl

1) CH3-CH2- CH- COOH & eCuOH)2 x) CH2=CH2 3)HC=CH_
|

7.4 OueHouHbIe cpeacTBa 1151 NPOBeAeHHsI TPOMEXKYTOYHOH aTTecTauuu



Dopma Brnanenue UInunele kauectBa  |[Ipumepsnl
ATTeCTAllUU  (3HAHUS Y Menus (HaBBIKN) CTYyZEHTa OLIEHOYHBIX
CpencTB
Ouenka ymeHus [O11eHKa HABBIKOB
muddepenun [KoHTpoab MOHUMATh JIOrM4ecKoro Ouenka Bormnpocsr:
POBaHHBIH  [BHAHUS 0A30BBIX |CIIELUANBHYIO |[COMOCTABICHUS U [CIIOCOOHOCTH MPIJIararoTCst
Baver MOJIOKEHUN B [TEPMUHOJIOTHIO [XapAKTEPUCTUKU [PAMOTHO U YETKO
oOJacTy mpasa 0OBEKTOB M3JaraTh MaTepua
COLIMAJIBHOI'O Ouenka
obecrieuennss  [Ornienka ymenusi (Ol€HKA HABBIKOB (CIIOCOOHOCTH Sanaun
pC€IaTh JIOTHYECKOI0 FPAaMOTHO U UETKO  [MIPHIAraroTCs
TUITOBbIC3ada"9U (MbILIUIJICHUSA TIPU 113J1araTb Xon4
B oOsacTH peLIeHnH 3a7a4 B [PELISHHs 337124 B
npodecCHOHATBHOONACTH oOnacTu
ol npo(heCCHOHATIHO [MpO¢heCCHOHATTBHON
NCATCIIBHOCTH 1z ACATCIIBHOCTH [ACATCJIIBHOCTH U
ApryMEHTHUPOBATh
€3yJIbTaThl
7.4.1 IlpumepHBbIe BONPOCHI JIsl IPOBEAECHUs POMEKYTOYHOI aTTeCcTaluu
(nu¢pdepeHUMPOBAHHBII 3a4eT)
7.4.2 Bonpocsk anst npoBeaeHust AugpepeHUMPOBAHHOIO 3a4eTa
L. [Mepuoanueckuii 3axoH J. 1. Menaeneesa. Otkpoitue . 1. MenneneeBbim

Ilepuoguyeckoro 3axkoHa

2.
U IOOOYHAs).
3.
4.
5.
nepuoI0B (TIEPEXOMHBIX DJIEMEHTOB).
6.

Crpoenue aroma u [lepuonnueckuii 3akon J{. 1. Menneneesa.
CTpoenne 3J1eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MAJIBIX IEPHOIOB.
OcobeHHOCTH CTPOEHUS SJIEKTPOHHBIX 000JI0YEK ATOMOB 3JIEMEHTOB OOJIBIINX

CTpykTypa nepuonn4eckoi Tabiuiel: nepruoasl (Majble U OONbIINE), TPy NI TIIaBHAS

[Tonsitne 06 opburasx. s-, p- u d-opOurtanu.7 DJIeKTPOHHBIC KOHPUTYPALIMH ATOMOB

8. Metasibl. OCOOEHHOCTH CTPOCHHSI aTOMOB U KPUCTAIUIOB. DU3NYECKHEe CBONCTBA METAJLIOB.
9. Knaccudukarysi METaIoB MO Pa3IMYHBIM NTPU3HAKAM. XIUMHUYECKHE CBOMCTBAMETAIIIOB.

10.
METaJIIOB.
11.
12.

Hewmerasibl, OcoO€HHOCTH CTPOCHUS AaTOMOB.
3aBUCHUMOCTD CBOWCTB raJIOTEHOB OT UX MOJIOXkKeHUs B [lepuonuueckoii cucreme.

13 . OxucIuTeNbHbIE 1 BOCCTAHOBUTEIbLHBIE CBOMCTBA HEMETAJIJIOB B 3aBUCUMOCTHU OT HX

TIOJIOXKEHHUS B PAAY SIEKTPOOTPULIATETBHOCTH.
14. Anmatudeckue yrieBogopos
15.

16. Ankensl. TuiieH, ero noaydenue [ 'omomornueckuii psi, n3oMepusi, HOMEHKJIaTypa
aJKeHOB. XMMHYECKHUE CBOICTBA 3TWICHA: | [puMeHeHre 3TUIeHa Ha OCHOBE CBOMCTB.

17.

18. ConpsixeHHbIe AUEHbI

19.

MOJIMMEPU3aLUs B Kay4yKU

20. HartypanbHblil 1 CHHTETUYECKHE KayYyKU.
21. Pesuna.

22.

Kucnoponconepskaiue opranndeckue coennHeHus123 . CIupThI.

DNEKTPOXUMUYECKU psifl HanpsikeHuin MeTauioB. O0mue crnocoObl MONydeHus

XHUMHUECKHEe CBONCTBA aJIKaHOB. | [puMeHeHne ankaHOB Ha OCHOBE CBOMCTB.

AnkuHbl. AueTuieH. XUMUYeCKre CBONCTBa aleTuiieHa. [[pumenenue aneruneHa

Xumudeckue cpoiicta Oytaaunena-1,3 u m3onpeHa: obeciBedrBanue OPOMHOM BOABIN

24 @enon. Pusnyeckne U XUMHUECKUE cBOiicTBa peHona.25. Anpaeruasl. [TonsTue o6 anpaerngax.

26.

Kap6onosbie kuciotel. [lonsTHE 0 KapOOHOBBIX Kucnorax. KapbokcunbHas rpynmna




27.

KaK )yHKUNOHabHas

MnacTtmaccel.
28. Mony4yeHMe NONMMEPOB peakLUMein NoNNMMepPM3aLn 1 NONMKOHAEHCALIUN.
29. TepmonnacTuyHble U TEpMOpPeaKTUBHbLIE NnacTMacchl. MNpeacTaBuTenn nnacTMacc.
30. BonokHa, nx knaccupukauns. ronyyeHme BONOKOH.

1 HanuwunTe ypaBHeHUs NpOTEKaOWMX peakumnii B MONEKYISAPHOM N MOHHO-
MOJIEKY/IAPHOM BUje.
2. O6bACHUTE, NOYEMY OHM MpoTeKalT?A) cynbdug 6apus + cynbdaT LMHKa
B) HMTpaT uuHKa+ cynbug HaTpus
OH
3. CocTaBbTe ypaBHEHUS peakuuii crnefyowmnx npespaLieHnin, ncnonb3ys CTPYKTYpPHbIe
(hopMy bl OPraHNYecKnx BeLLEeCTB:
1- xnopnponaH —» nponaHon-1-> nponaHanb —MPOMNMOHOBAS KUC0TA —»
-X/IOPNpoOnMoOHOBas Kucnota
4. Kakoi T1n KOBaneHTHOM CBSA3N - NOMIApHAas UKW HENONAPHAs - B MONEKYax CneaytLmnx

Bewects? CO, HI, H2S, OF2, CH4? K atoMam, Kakux 3/1eMeHTOB CMeLLaroTCs 06LLMe 3/IEKTPOHHbIEe
napbl B 3TUX MofieKynax?

5. Kak n3meHseTca NonsipHoOCTb cBA3el B pagy monekyn: H20, H2S, H2Te? Moyemy?
6. OnpefennTte BaneHTHOCTbL octopa B BewecTsax: PH3, P203, H3PO4, Mg 3P2
7. Kakune 13 cnegyrownx BelLlecTs ABAAKTCA MOHHbIMU coeguHeHnamu: H2, KCI, NH3. CaBr2,

CH4, Fe203, N2? Mouemy?
8.. OnpepennTe 3apsabl MOHOB B coegnHeHusx AlIF3, Cs20, CuCl2, FeBr

7.4.3 MpumepHble 3agauyuun Ha udhepeHUNPOBaHHbIN 3a4eT

3agaya 1. lokaxuTe Tpems peakuuUaMu C pasHbIMU Knaccamm BeLLeCTB BOCCTAHOBUTE/bHbIE
CBOICTBA MarHus.
3afava 2.0cyLecTBUTL NpeBpaLleHuns:
N2~ NH3 ~ NO~ NO2 * HNO3 * NH4NO3.

3agaua 3. Ckofbko rpamm okcupa megwm (1) nonyunmTcs Mpu pas’fodXeHUM Takoro >xe
Konunyectea rugpokcuga meau (I1), Ha pacTBOpeHMe KOToporo 3atpatunocsk 19,6r 20%-ro pacTteopa
CEpHOW KUCNoTbI?
3agaya 4. N3 BewecTts, hopmynbl KoTopbix S, Ca, SO2, H2S0O4, BaS0O4, SO3, Na2S03?
CocTaBbTe FreHeTUYeCKunii pag.

3agauya 5. CocTaBbTe cxemy nonydeHus xnopuga xenesa (111) n3 okcupa xenesa (I). Hag
CTpefikaMu MepexofoB Hanuwute (OpMy/bl HeO6XOAMMbIX BewecTB W YCN0BUA MpPOBefeHUS
peakumu.

8 AOMOJ/THUTENBbHOE OBECINEYEHWE AgNCUUNNNNHDBI

JTeKUMOoHHbIN maTepuan no Teme: « CTpOeHMe BeLecTBa»

Mpn o06pa3oBaHWM XUMMWUYECKOW CBSA3M MPOUCXOAUT MepepacnpefeneHne B MNPOCTPaHCTBE
3M1eKTPOHHbIX MNOTHOCTEN, NepBOHAYanbHO NPUHAAEXABLUNX pa3HbIM aToMaM. MOCKONbKY HanMeHee
MPOYHO CBA3aHbl C AAPOM 3/1EKTPOHbI BHELLUHErO YPOBHSA, TO 3TUM 3/IEKTPOHAM NPUHALNEXUT rnaBHas
ponb B 06pasoBaHMM XUMUYECKOW cBA3W. KOMMYECTBO XMMUYECKUX CBA3eW, 06pa30BaHHbIX AaHHbIM
aTOMOM B COeJVMHEHWMW, Ha3blBalOT Ba/IEHTHOCTbID. OJMIEKTPOHbI, MPUHUMAKOLWME yyacTue B
06pa3oBaHMM XMMWYECKOWN CBA3W, HA3bIBAKOTCA BAJIEHTHbIMWU: Y S- U P 3/IEMEHTOB — 3TO BHELUHUWE
3/1EKTPOHbI, Y d- 3NeMEHTOB — BHeLWHMWe (Noc/iefHNe) S-31eKTPOHbIN npegnocnegHue d-anekTpoHbl. C
3HEepreTMYecKom TOUYKM 3peHns Hanbonee yCTOMUYMBBLIM AB/SETCA aTOM, Ha BHELLHEM YPOBHE KOTOPOro
COAEPXMTCA MaKCUManbHOE YMUCN0 3NEKTPOHOB (2 U 8 3NeKTPOHOB). TakKOW YpPOBEHb Ha3blBalOT
3aBepLUeHHbIM. 3aBepLUeHHble YPOBHW OTIMYal0TCA 60MbLION NPOYHOCTLIO U XapaKTepHbl A1 aTOMOB
6naropofHbIX rasoB, MO3TOMY MpPU OObIYHLIX YC/OBUAX OHW HaxXOAATCA B COCTOSHUU XUMWUYECKU
MHEPTHOr0 OAHOATOMHOIO rasa.



VY aToMOB ApYyrux 3J€MEHTOB BHEIIHUE SHEpreTHieckre YpOBHU He3aBeplieHHble. B mporecce
XUM PpPEaKLUH OCYIIECTBISETCS 3aBEPLICHHE BHEIIHUX YPOBHEH, YTO JocTHraercs Jmbo
NPUCOCOMHEHNEM, MO0 OTavel 3JIEKTPOHOB, a TaKkke 00pa3oBaHNUEM OOIIMX 3JIEKTPOHHBIX Map. JTH
CHocoOBI MPUBOAAT K OOpPA30BAHUIO ABYX OCHOBHBIX THIIOB CBSI3U: KOBAJEHTHOW M MOHHOH. Takum
oOpasomM, pu 0O0pa30BaHUU MOJIEKYJIbI K&KIBIH aTOM CTPEMUTCANPUOOPECTH YCTOHYHUBYIO BHELIHIOKO
3JIEKTPOHHYIO 00O0JIOUKY: JTUOO ABYXAIEKTPOHHYIO (ny0ser), 11ubo BOCBMH-3JIEKTPOMHYIO (OKTET). JTa
3aKOHOMEPHOCTb TIOJIOKEHa B OCHOBY TEOpPUH OOpa3oBaHUs XUMHYecKOl cBsizu. OOpasoBanHue
XUMHYECKONW CBSI3W 3a CYET 3aBEPIUCHHs] BHEUIHUX YPOBHEH B OOpasyOIIMX CBsI3b AaToOMax
COIPOBOXKAAETCS BBIACIECHHEM OOJIBIIOrO KOJMYECTBA SHEPTUH, TO €CTh BO3HIKHOBEHHE XMMUYECKON
CBSI3M BCEraa MpoTeKaeT SK30TePMUYECKH, MOCKOJIbKY OHO MPHUBOAUT K MOSBJIEHHUIO HOBBIX YaCTHULL
(Monexy), o0NagaroIMX MPU OOBIYHBIX YCJIOBHSIX OOJNBIIEH YCTOWYHUBOCTBIO, @ CIEIOBATENbHO, OHU
MeHbIIIeH SHepruel, ueM y ucxoaHbix. OJHUM U3 CYIIECTBEHHBIX [TOKa3aTesel, Onpeesaonux KaKas
CBsI3b 00pa3yeTcst MeXKy aTOMaMH, SIBJISIETCS JIEKTPOOTPHUIATENIBHOCTD, TO €CThCIIOCOOHOCTh AaTOMOM
NPUTATUBATh K cebe 3JEKTPOHBI OT APYTHMX aTOMOB. DJIEKTPOOTPHLATENILHOCTh ATOMOB 3JIEMEHTOB
U3MEHSETCs IMOCTENEeHHO: B IMEepUOoAax MepUOAUYEcKON CHCTeMbl ClieBa HaIlpaBO €€ 3HaueHue
BO3pacTaeT a B IPyIax CBepXy BHU3 — yMEHbBIIAETCS.
XuMudeckasi CBsI3b, OCYIIECTBIIsIeMast 3a c4eT 00pa3oBaHus OOIINX (CBA3BIBAIOINNX )3JIEKTPOHHBIX AP,
Ha3bIBaeTCsl KOBaJIeHTHOI. 1) Pa3zbepem npumep oOpa3zoBaHMs XUMHUYECKOHW CBSI3U MEXIY aTOMaMH C
OMHAKOBOH 3JIEKTPOOTPHULATENILHOCTBIO, HampuMmep, MoJekynsl Bomopona H2  OOpaszoBanue
XHMHUYECKOU CBSI3U B MOJIEKYJIE BOJOPOJA MOXKHO NMPEACTaBUTh B BuAe AByx Touek: H- +-H > H ' H
WA YePTOUKOH, KOTOpasi CHMBONIM3HpYeT napy 3jekrponos: H-H KoBanentHas cBsi3b, 0OpazoBaHHas
aTOMaMH C OJMHAKOBOH 3JIEKTPOOTPHUIIATEIBHOCTBIO HA3bIBAECTCS HEOAPHON. Takyro CBsi3b 00pasyroT
IBYXaTOMHBIE MOJIEKYJIbI, COCTOSIIIE U3 aTOMOB OAHOro Xumudeckoro snementa: H 2, Cl 2 u np.2)
OO0pa3oBaHre KOBAJEHTHOM CBSI3M MEXKIY aTOMaMH, 3JIEKTPOOTPHULIATENbHOCTh KOTOPBIX Pa3INYaeTCsI
HE3HAYUTEIBHO. Kosanenrnas CBSI3b, oOpazoBaHHast aToMaMu c pa3anvHON
3JIEKTPOOTPULIATEIbHOCTBI), HA3BIBAETCS MOJAPHOMN. 1Ipu KOBaNEHTHON MOJSPHON CBA3HU 3JIEKTPOHHAS
IUIOTHOCTb OT OOINEH mapbl 3JIEKTPOHOB CMEIIEHa K aToMy ¢ OOJNbIIEH 3JeKTPOOTPULATETbHOCTHIO.
IIpumepamu moryt cayxutb monekynsl H20, NH3, H2S, CH3Cl. KosanentHas (mossipHas u
HETOJsIpHAsi) CBsi3b B HAIIMX MpUMepax o0pa3oBajach 3a CYET HECMAPEHHBIX JJIEKTPOHOB
CBSI3BIBAIOINNXCS aTOMOB. Takoi MexaHH3M 00pa30BaHMs KOBAJEHTHOM CBS3M HA3BIBAECTCS OOMEHHBIM.
Hpyroii Mmexann3m 0Opa30oBaHUs KOBAJEHTHOH CBSI3W — JOHOPHO-aKIENTOPHBINA. B 3TOM ciy4ae CBsi3b
BO3HUKAET 3a CYET JIBYX CHAPEHHBIX 3JIGKTPOHOB OMHOTrO aroma (oHopa) W cBOOOAHOW opOurtanu

apyroro aroma (akuenTop). Xopoumo U3BECTHBIN npuMep — o0pa3oBaHHEe MOHA aMMOHHUS: H'+NH 3

->[ H : NH3 | T ~ NH4* AKIENTOp JAOHOP MOH aMMOHWUS 3JieKTpoHOB. [Ipu obOpasoBanum
HMOHA aMMOHWUsI 3JIEKTPOHHAS Tapa a30oTa cTaHOBHUTCS oOmel anmst atomoB N U H, TO ecTb BO3HHKaeT
YeTBepTas CBA3b, KOTOPAsk HE OTJIMYAETCS OT OCTANBHBIX Tpex. X m300pakatoTONMHAKOBO:
H+H-N-HH

HNoHHas cBA3b BO3HMKAET MEXIy AaTOMaMH, »JJEKTPOOTPULATENbHOCTb KOTOPBIX PE3KO
pazimuaercst Paccmotpum crioco0 obpaszoBanus Ha mpumepe xsopuna Hatpuss NaCl. DnekTpoHHYyrO
KOH(Hrypammo aTOMOB HAaTPUs U XJI0pa MOXKHO npenctaButh: 11 Na Is2 252 2p 6 3s1; 17 Cl 1s2 2p 6
3s2 3pS5 Kak 3T0o aToMbl ¢ He3aBEpLIEHHBIMM JHEPreTUYeCKUMH YpOBHsAMU. OUeBUIHO, AJA HUX
3aBepLIEHUs] aTOMy HATpHsl Jierde OTAAThb OJUH 3JIEKTPOH, UYeM MPUCOEAUHUTb CEMb, a aTOMy XJIOpa
jerde MPUCOEIUHUTh OAMH 3JIEKTPOH, 4eM OTAaTh cemb. IIpu XumuueckoM B3auMOJEHCTBUU aTOM
HaTpUsl MOJHOCTHIO OTAAET OAMH 3JIEKTPOH, a aTOM XJIopa MpUHUMAaeT ero. CxeMaTudHO 3TO MOKHO
3amucath Tak: Na. — | e —> Nat HOH HaTpus, yCTOWYHMBAash BOCBMHU3JIEKTpOHHas 1s2 252 2p6
obonoyka 3a cder Broporo sHeprerudeckoro yposHs. :Cl + le --> .Cl - moH xyopa, ycTolduBas
BOCBMUAJIEKTPOHHAs1 o0onouka. Mexny nonamu Na+ u Cl- BOZHHKAOT CHIIBI 3JE€KTPOCTATHIECKOTO
NPUTSDKEHUS, B PE3YJIbTATE Yero 00pasyeTcs COeqUHEHNE.
XuMugeckasi CBsi3b, OCYILIECTBJIsIEMasl 32 CUET BJEKTPOCTATUUECKOrO MPUTSIKEHUS] MEXIy HOHAMH,
Ha3bIBAETCsl MOHHON CBs3bl0. CoenuHeHMs, 0Opa3oBaHHBIE MyTEM TNPUTSDKEHHS] HOHOB HA3BIBAKOTCS
HMOHHBIMU. MOHHBIE COEMHEHHST COCTOSIT U3 OTIEIBHBIX MOJIEKYJ TOJIBKO B ITapO0OPa3HOM COCTOSIHUH.
B TBepmoM (KpHUCTAJUIMYECKOM) COCTOSIHUM HOHHBIE COEIUHEHHMs COCTOSIT M3 3aKOHOMEPHO
PACMOJIOXKEHHBIX MOJIOKUTENIbHBIX U OTPULATENBHBIX HOHOB. MOJIEKYJIbl B 3TOM CJIy4ae OTCYTCTBYIOT.



Honnble coennHEeHNsT 00pa3yOT Pe3KO Pa3MyHbIE M0 BEIMYUHE 3JIEKTPOOTPULIATEIbHOCTH 3JIEMEHTHI
rnasHelx noarpynn I um II rpynn m rpmaBHbix noarpynn VI m VII rpynn. MoHHBIX coennHeHUI
cpaBHUTENbHO HeMHOTO. Hanpumeprueopranndeckue co: NH4Cl (non ammonust NH4 + u voH xj1opa
Cl-), a Takke coneoOpa3Hbie OpraHUYECKHE COSNMHEHUS. aJJKOTOJISATHI COTH KapOOHOBBIX KHCIIOT, COJTU
amuHOB HenosnsipHasi KOBaJeHTHas CBsI3b U MOHHAsS CBsI3b — JIBA MPENENbHBIX CIydasl pacrpeneneHus
SJIEKTPOHHOM MIoTHOCTH. HemnonsipHO# CBsi3u OTBedaeT paBHOMEPHOE pacIpellelleHHe CBS3YIOLIero
IBYX O3JIEKTPOHHOrO o0Ojaka MeXIy OJMHAKOBbIMH aromMamu. HaoOopoT, mpu HOHHOW CBsI3U
CBSI3YIOIIME 3JIEKTPOHHOE OOJAKO MPAKTUYECKH MOJHOCTBIO NMPUHAUICKUT OJHOMY M3 aTOMOB. B
OOJBIIMHCTBE JK€ COCAMHEHUH XUMHUECKHE CBSI3M OKAa3bIBAIOT MPOMEXKYTOUHBIMU MEXIY STHMH
BUJIAMU CBsI3H, TO €CTh B HUX OCYLLIECTBIISIETCS MOJIpHAs KOBAJIEHTHAs CBA3b.

Merannuyeckasl CBA3b CYIIECTBYyeT B MeTaslax B TBEPAOM B JKUAKOM COCTOsIHMM. B

COOTBETCTBHUH C IOJIOKEHHEM B MEPUOINIECKON CHCTEME aTOMbI METAJUIOB UMEIOT HEOONBIIIOE YUCIIO
BAJICHTHBIX BJEKTPOHOB (1-3 3JEKTpOHA) M HU3KYK0 SHEPrHI0 HOHHM3AIHMH (OTPBIBA SJIEKTPOHA).
ITosToMy BaneHTHBIE B3JEKTPOHBI Clab0 YIAEPKUBAIOTCS B aTOME, JIETKO OTPBIBAOTCS M HMEIOT
BO3MO)KHOCTb MepeMeIaThbcsl M0 BCeMy KpHUCTally. B y3max kpucTajuyeckol pelieTku MeTajlloB
HAXOMATCSl CBOOONIHBIE aTOMBI, TOJOXXHUTENBHO 3aPsUKEHHBIE KOHBI, & YaCTh BAJIEHTHBIX 3JEKTPOHOB,
cBOOOJHO mepeMemnasicb B 00beMe KPHCTALNIMUECKOH pereTkd, o0pa3yeT «3JIEKTPOHHBIH Trasy,
o0ecrieunBaOIUN CBsI3b MEXIy aToMaMu MeTtaya. CBs3b, KOTOPYIO OCYIIECTBISIFOT OTHOCHTEIBHO
CBOOOJHBIE 3JIEKTPOHBI MEXAY HMOHAMH METAIJIOB B KPUCTAJUIMYECKOH peIIeTKe, Ha3bIBAETCS
METAJUINYECKOH CBs3bI0. MeTajinueckasl CBA3b BO3HUKAeT 3a C4YeT OOOOIIECTBIEHHS aTOMaMH
BaJIEHTHBIX 3JIEKTPOHOB. OpHAKO MexXIy 3TUMH BHJIAMU CBSI3M €CThb CYLIECTBEHHOE pasiuyue.
DNEeKTPOHBI, OCYIIECTBISIOLINE KOBAJIEHTHYIO CBSI3b, B OCHOBHOM TPEeOBIBAIOT B HETIOCPEICTBEHHOMN
OMM30CTH  OT JBYX COENMHEHHBIX AaTroMOB. B ciyuae METaJJIMUECKOW CBSI3U SJEKTPOHBI,
OCYIIECTBIISIIOIINE CBSI3b, NMEPEMELIAOTCS 0 BCEMY KYCKy MeTajula. DTHM ONPEeAessFoTCst oOuiue
NPU3HAKH METAJUIOB. METAJUIMYEeCKHi OJIECK, XOpollasi MPOBOAMMOCTh TEIJIOTBI U 3JEKTPUYECTBA,
KOBKOCTb, IUIACTUYHOCT W T. 1. OOIUMXUMHYECKUM CBOWCTBOM METAJUIOB SIBISIETCS HX
OTHOCHTEJIBHO BBICOKAsl BOCCTAHOBUTEINIbHAS! CIIOCOOHOCTb.
Bonoponnbie cBsizm MoryT o0pa3oBBIBATBCS MEXKIy aTOMOM BOIOPONA, CBS3aHHBIM C aTOMOM
3JIEKTPOOTPHUIIATEIBHOIO 3JIEMEHTA, M 3JIEKTPOOTPULATENbHBIM 3JEMEHTOM, MMEIOIINM CBOOOIHYIO
napy saektpoHoB(OF,N). Bonmopoanast cBsi3b OOYCJIOBJIEHA 3JEKTPOCTATUYECKUM MPUTSKEHUEM,
KOTOPOMY CIIOCOOCTBYIOT MaJjible pa3Mepbl aroMa BOJAOPOAA, M OTYACTH, JOHOPHO-aKLENTOPHBIM
B3auMojeiicTeueM. BonmoponHas CBsi3b MOXKET OBITH MEXKMOJIEKYJISIPHOH M BHYTPHMOJIEKYJISIPHOM.
Casi3u 0-H umMeroT BbIpakKeHHBIN MONSPHBIA XapakTep: Bogopoanas cBsi3p ropaszno Oonee cnabast, yem
MOHHAs WM KOBAJIEHTHAsA, HO OoJiee CHITbHASI, YeM MEKMOJIEKYJISIpHOE B3anMoaelicTeue. BogoponHsle
CBSI3U O0YCJIaBIMBAIOT HEKOTOPBIE (PM3NUECKHE CBONCTBA BELIECTB (HAPUMeEp, BBICOKHE TEMITEPATYPhI
kuneHns). OcoOeHHO pacmpoCTpaHEHbl BONOPOMAHBIE CBSI3U B MOJIEKYJAaX OEJNKOB, HYKJIEHHOBBIX
KHCJIOT Y JpPYrux OWOJOTWYECKH BaXKHBIX COEAMHEHHWH, ofecneunBasi HMM OMNpPENeTCHHYIO
NPOCTPAHCTBEHHYIO CTPYKTYPY (OpraHU3aLHIO)



OKCIEPTHOE 3AKNMKOYEHWE (PELUEH3NA)

Ha paboyyto nporpammy aucumnanHel 64.07 «Xumma»
crneunanbHocTb 40.02.01 MpaBo 1 opraHu3aymnsa counanbHOro obecreyeHus

Pabouas nporpamma gucumnauubl 6A.07 «Xumus» paspabotaHa Ha ocHoBe TpeboBaHuii ProOC
cpefHero obLero o6pasoBaHus, NpeAbABAAeMbIX K CTPYKTYpe, COAepXaHUo 1 pe3y/ibTaTaM O0CBOEHUS
y4yebHOW [ucumnInHbl «ECTECTBO3HAHME», B COOTBETCTBMM C PekOMeHAauusmu no opraHusauuu
nonyyeHns cpefHero obuiero o6pasoBaHUs B npefdefiax OCBOeHUS 06pa3oBaTeflbHbIX MNpPOrpaMm
cpefHero npodeccuoHanbHOro obpasoBaHusa, C y4veToM Tpe6osaHuin PIrOC no cneymanbHOCTU
cpefHero npodeccroHanbHoro o6pasosaHns 40.02.01 T[lpaBo 1 opraHusaums COLMANbLHOIO
obecneyeHus.

OvcumnnnHa BA.07 «Xumua» OTHOCUTCA K 06uie06pa3oBaTenbHOM MOAFOTOBKE WM BXOAWT B
coctas 6a3o0Bbix gucumnavH BA.00.

Paboueii nporpaMmMoii  nNpeaycCMOTPEHO  NpUMOGpeTeHMe 3HaAHU 0  (yHAAMeHTasbHbIX
(PM3NYECKUX, XMMUYLCKUX N BUONOTMYECKMX 3aKOHAX M MPUHLKMNAX, Nexalmx B OCHOBE COBPeMeHHOM
ecTeCTBEHHOHaY4YHON KapTWHbI MWUpa; Hambonee BaXHbIX OTKPbITUAX, OKa3aBLIWX OMpefenstoLLee
B/IMSHME Ha pa3BUTUE TEXHUKWU N TEXHOOMMU- MeTOAaxX Hay4YHOro no3HaHua npuposbl.

B xofe n3yyeHus paccmartpusaroTca pasgesbl: XuMuu.

B paboueli nporpaMme oTpaXKeHbl NPaKTUUYECKMNE YMEHNS:

-MPUBOANTL  NPUMEPbl  3KCNEPUMEHTOB  u(unu)  HabnwgeHWid, 060CHOBbLIBAOWMX:  aTOMHO-
MONEKYNSipHOe CTPOEHMe BellecTBa, 3aBUCMMOCTb CBOMCTB BellecTBa OT CTPYKTYypbl MOMEKYN,
3aBMCUMMOCTb CKOPOCTW XMMWYECKON peakuuMm OT TemnepaTypbl W KaTanvM3aTOpoB, B3aMMOCBS3b
KOMMOHEHTOB 3KOCUCTEMbI, BIAHWE AeATENIbHOCTA Ye/10BEKA Ha 9KOCUCTEMbI;
-06BbACHATL NPUKNAAHOE 3HaYeHWe BaXKHEWLWMX AOCTUXEHWI B 06M1acTW eCTEeCTBEHHbIX HayK Aff:
pasBUTUA 3HEPreTUKW, TpaHCnopTa M CPeACcTB CBA3W, MONYYEHUA CUHTETUYECKUX MaTepuanosB C
3aflaHHbIMK CBOMCTBaMW, CO3JaHWA GUOTEXHONOTURA, NleYeHNA UHPEKLUNOHHbIX 3aboneBaHuii, OXpaHbl
OKpY>KatloLlen cpeqpl;
-BbIBUraTb FUNOT 3bl W nMpegnaratb  NyTM WX NPOBEPKW, fJenaTb BbIBOAbI Ha OCHOBE
3KCMepMMeHTaNbHbIX AaHHbIX, NPeACTaB/eHHbIX B BUAe rpafuka, Tabavubl Uam guarpaMmmel;
-paboTaTtb C eCTeCTBEHHO-Hay4YHOW WHpopMmalueir, cogepxauieiics B coobweHnax CMUW, nHTepHeT-
pecypcax. Hay4yHO-NonynsipHoO nuTepatype:
- BfafjeTb MeTo4aMM MOUCKA, BbIAENATb CMbICNIOBYHD' OCHOBY M OLEHMBATb [JOCTOBEPHOCTb
NH(opmMaLun.

O6bem, CTPYyKTypa W coaepxaHue pabouyeit nporpamma aucumnauHbl BA.07  «Xumus»
COOTBETCTBYHT y4yebHOMY nnaHy cneumanbHocTn 40,0201 [MpaBO M opraHU3auus CoLUANbHOIO
obecneyeHus.

PeueH3eHT,
anpektop MBOY I3 yHasna Ne 6 r. Tuxopeuka E. I'. MocbmallHasn



OKCTIEPTHOE 3AK/TKOYEHWE (PELUEH3WNA)

Ha pabouylo nporpammy ancumnanHel 64.07 «Xnmna»
crneunanbHocTb 40.02.01 MpaBo 1 opraHM3auna coLmanbHOro obecnevyeHmns

Pabouyas nporpamma y4yebHoW gumcumnnuHbl B[.07 «Xumusa» paspaboTaHa Ha OCHOBe TpebOBaHWIA
®roC cpegHero o6uero o06pa3oBaHus, NpeabABNAeMbIX K CTPYKType, COAEpXaHWUK W pesynbTatam
0CBOeHMs y4yebHon auncumnanubl BA.07 «Xumunsa», B COOTBETCTBMM C PekomeHgauusmMu Mo OpraHu3auun
nonyyeHus cpegHero obuiero obpa3oBaHWs B npefenax 0CBOeHWS 06pa3oBaTeNbHbIX MPOrpamMm CpejHero
npoeccnoHasbHOro 06pa3oBaHUs, C y4yeTom Tpe6oBaHuin @OrOC no cneynmanbHOCTM  CPefHero
npoteccnoHanbHoro obpasosaHus 40.02.01 MpaBo ¥ opraHM3aLuns coumanbHOro obecrneyeHms.

Pabouyeil nporpammoii npefycMOTPeHO NpuobpeTeHMe 3HaHWUK O (DyHAAMeHTaNbHbIX (PU3NYECKUX,
XUMUYECKMX U BMONMOTMYECKUX  3aKOHaX W  MPUHLMNAX, Jfiexawux B  OCHOBe COBPEMEHHOW
eCTeCTBEHHOHay4YHOW KapTUHblI MUpa; Hanbosiee BaXKHbIX OTKPbITUAX, OKas3aBLIMX ONpejenstollee BAUAHUE
Ha pa3BMUTUE TEXHUKWN U TEXHOMOMUW; METOAAX HAYYHOr0 NMO3HAHUSA NPUPOLbI.

B pesynbTate M3yyeHuUs yyedHon ancumnamuel 6A.07 «Xumusa» 06y4varoWMincs JOMKeH: 3HaTb:

CMbICN MOHATWUIA: eCTeCTBEHHO-HAYUHbIA METOJ MNO3HaHMSA, XWMWUYeckas CBA3b, XUMUYECKas
peakuus, Makpomonekyna, 6efok, Katanusatop, (epMeHT, BKNaL BeNMKUX Y4eHbiX B (OpMUpOBaHMe
COBPEMEHHOW ecTec3 reHHO-Hay4YHON KapTUHbI MUpa, YMeTb:

-NPUBOAUTbL MPUMEpPbI 3KCNEPUMEHTOB M(MN) HabNOAEHWNIA, 3aBUCMMOCTb CBOMCTB BELLECTBA OT CTPYKTYPbl

MONEKY/, 3aBUCUMOCTb CKOPOCTU XMMWUYECKON peakumu OT TemnepaTypbl W KaTa/n3aTtopoB, BUSAHUE

[eATeNbHOCTM YenoBeKa,;

- 00BACHATL NPUKNAAHOE 3HAYEHME BaXKHEWLIMX AOCTVXKEHUIN B 0061aCTU eCTECTBEHHbIX HayK ANd: pa3BuTuA

9HEepreTMKN, TpaHcnopTa W CPeACTB CBA3W, MOAYYEHUS CUHTETMYECKUX MaTepuanoB C 3afaHHbIMU

CBOICTBaMU, OXPaHbl OKPYXXatoLLein cpeapl;

- BblABWraTb rMNOTE3bl U Npegnaratb NyTh UX NPOBEPKMN.

- flenaTb BbIBOAbl HA OCHOBE 3KCMEepUMeHTa/lbHbIX AaHHbIX, NPeACTaBNEHHbIX B BUAe rpaduka, Tabnuubl v

AmarpaMmbl; paboTaTb C eCTEeCTBEHHO-Hay4YHOW MWHopMayuein, copgepxauierica B coobueHnsx CMW.

NHTEepHeT-pecypcax, Hay4yHO-NoNynspHON nuTepaTtype:

- BflageTb MeTo4ammn noucka, BblaensaTb CMbICNIOBYHO OCHOBY M OLEHMBaTb JOCTOBEPHOCTb MH(OPMaLUN.
CogepXaHune AMCUUNANHBI COOTBETCTBYET YUeOHOMY NnaHy cneumanbHocTn 40.02.01

MpaBo 1 opraHu3aur rcounanbHoro obecneveHus gpunnana ®reOy BO Ky6l'yY B r.Tuxopeuke

PeLleH3eHT, yuuTenb 61Monorum
MBOY IMmmHasna Ne 6 r. Tuxopeuka . B. O6HOBNEHCKasA



