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1. [TacmopT (poHIA OLIEHOYHBIX CPEICTB

1.1. O01acTh NpUMEHeHUs!

@OH/I OLECHOYHBIX CPEACTB NPEIHA3HAYEH JUJIsl OLICHUBAaHUSA 3HAHWM, YMEHUW, YpPOBHS
(OpCUPOBAHHOCTH KOMIIETEHIIUN CTYACHTOB, oOydatomuxcs mo cneruansaoctu 09.02.11 Pa3pabotka u
yIpaBjeHUE MPOrPaMMHBIM oOecrieueHreM 1o yueoHnou qucuurmuae O/1.12 Xumus.

®OC cocrasien Ha ocHoBe ®I'OC u paboueil mporpaMmbl IUCITUILTAHBI.

[IpomexyTouHas arrectalss 1O Y4eOHOM JAMCUMIUIMHE TMpeaycMoTpeHa B  (opme
(KOHTpOJIBHOM paboThI, AU(PepeHIIMPOBAHHOTO 3a4€Ta) C BEICTABICHUEM OTMETKH 110 CUCTEME OTIIHYHO,
XOpOILIO, YIOBJIETBOPUTEIIBHO, HEYIOBIETBOPUTEIBHO»

1.2.Tlnanupyembie pe3yJbTAThbl 0CBOCHHS JUCHHILIAHBI
®OC 1mo3BONISIET  OUEHUTH  JIMYHOCTHBIE, METAlpeIMETHbIE U  IPEAMETHBIE  PE3YJbTATHI,
c(OPMHPOBAHHOCTh OOIIMX KOMIIETEHIMHA B COOTBETCTBUU C TpeOOBaHUSAMH pabodell MporpaMMel
y4eOHOM TUCIUIINHBL.

JInyHocTHBIE:

JIP 01 Poccuiickyro rpakaHCKy0 UJIEHTUYHOCTb, IATPUOTU3M, YBAKEHUE K CBOEMY

HapoJy, YyBCTBa OTBETCTBEHHOCTHU Iepen PoauHOM, ropAoCcTH 3a CBOW Kpail, cBowo Poauny,
IIPOLIUIOE U HACTOSIIIee MHOIOHAIlMOHAJIbHOrO Haponaa Poccuu, yBakeHHE rocyqapCTBEHHBIX CHMBOJIOB
(repO, dutar, ruMH)

JIP 02 TI'pakIaHCKYI MO3MLIMIO KAaK aKTHUBHOIO M OTBETCTBEHHOI'O YJIEHA POCCHMCKOTrO
o0IIecTBa, OCO3HAIONIETO0 CBOM KOHCTUTYIMOHHBIE IpaBa M OO0SI3aHHOCTH, YBaXKAIOUIETO 3aKOH U
[IPaBOIOPSIIOK, O00JaJal0IIEro YyBCTBOM COOCTBEHHOI'O JOCTOMHCTBA, OCO3HAaHHO IPUHUMAIOIIETO
TpaJULIMOHHBIC HAIIMOHAIbHBIE U 00IIeYeIOBEYeCKIEe T'YMaHUCTUYECKIE U IEMOKPAaTHYECKHE IIEHHOCTH

JIP 03 T'oToBHOCTH K cinyx)eHut0 OTeUeCTBY, €ro 3alluTe

JIP 04 CdopmupoBaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH M OOIIECTBEHHOH MPAKTHKH, OCHOBAHHOTO HA JMAIOre KYJIbTYp, a TaKKe PazIMIHBIX
¢dbopM 00IIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B MOJIUKYIBTYPHOM MHUPE

JIP 05 CdopMHpOBaHHOCTE OCHOB CaMOPA3BUTHS M CaMOBOCIIUTAHUS B COOTBETCTBUU C
00IIIeueI0BeYECKUMHU [IEHHOCTSMU U HJIealaMH TPa)<IaHCKOro OOIIECTBa; TOTOBHOCTh U CIIOCOOHOCTH K
CaMOCTOSITEJIbHOM, TBOPUYECKON U OTBETCTBEHHOU JIEATEILHOCTH

JIP 06 TonepaHTHOE CO3HAaHME U TIOBEJIEHUE B IOJHUKYIBTYPHOM MHUpPE, TOTOBHOCTH H
CIOCOOHOCTB BECTU JIUAJIOT C IPYTUMH JIOJbMH, JOCTUTaTh B HEM B3aUMOIOHUMAaHUS, HAXOJIUTh 001I1e
HeJW M COTPYAHHMYATh JUIl UX JOCTHXKEHHs, CHOCOOHOCTh NMPOTHUBOCTOSTH HAEOJIOTHU SKCTPEMHU3MA,
HallMOHAJIN3Ma, KCceHO(oOMM, JUCKPUMHUHAIMM TIO COLUMAIbHBIM, PEIUTHO3HBIM, PACOBBIM,
HAIMOHAJILHBIM ITPU3HAKaM U IPYTUM HETaTUBHBIM COLIMAJIBHBIM SIBJICHUSM

JIP 07 HaBbIKH COTPYIHUYECTBA CO CBEPCTHUKAMM, IETHbMH MJIAIIETO BO3PACTa, B3POCIBIMHU
B 00pa30BaTeNIbHON, OOIIECTBEHHO IMOJIE3HON, y4eOHO-NCCIIe0BATENbCKOM, MPOSKTHON U APYrUX BUAAX
NeSITeIbHOCTH

JIP 08 HpaBcTBeHHOE CO3HAaHHME M IOBEJIEHHME HAa OCHOBE YCBOEHHs OOIIEUeI0BEYECKUX
LIEHHOCTEN

JIP 09 T'oToBHOCTH M CHOCOOHOCTH K 0Opa3oBaHMIO, B TOM 4YHCJIE CaMOOOpa30BaHUIO, Ha
MPOTSKEHUM BCEM KU3HU; CO3HATEIIbHOE OTHOIIEHHE K HEMpPEephIBHOMY OOpAa30BaHUIO KAaK YCJIOBHIO
YCIEIIHOM MpoeccuoHaTbHON U 00IECTBEHHON AEATENbHOCTH

JIP 10 DcreTnyeckoe OTHOLIEHHWE K MHpYy, BKJIIOYas JCTETUKY ObITa, HAY4HOTO H
TEXHUYECKOTr0 TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHUN

JIP 11 TIlpunatue M peanus3alnuio IEHHOCTEH 370pOBOr0 M Oe30macHOro obpasza >KU3HH,
NOTpeOHOCTH B (DU3MUYECKOM CaMOCOBEPIIEHCTBOBAHUM, 3aHATHSIX CHOPTUBHO-03/10POBUTEIBHOMN
JesTeIbHOCTBIO, HEMPUSATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOIECHUS aJIKOroIsl, HAPKOTUKOB

JIP 12 bepexxHoe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K (U3UYECKOMY H
MICUXOJIOTHYECKOMY 3/10pPOBBIO, KaKk COOCTBEHHOMY, TaK M JIPYTUX JIOJIeH, YMEHUE OKa3bIBaTh MEPBYIO
MTOMOIIb

JIP 13 Oco3nannblii  BblOOp Oyaymeil mnpodeccum M BO3MOXKHOCTEH — peanu3anuu
COOCTBEHHBIX H3HEHHBIX IUIAHOB; OTHOUIEHHE K MPO(EeCCHOHATBLHON NEeATEIbHOCTH KaK BO3MOXKHOCTH
y4acTHs B PELICHUH JIMYHBIX, OOIECTBEHHBIX, FOCYJapPCTBEHHBIX, OOIEHAIIMOHAIBHBIX MTPOOIeM

JIP 14 CdopMHUPOBAaHHOCTh HSKOJOTUYECKOTO MBIIUICHHS, TIOHUMAHHS BIIMSHUS 7



COILIMAJIEHO-9KOHOMHUYECKUX MPOILIECCOB Ha COCTOSIHME MPUPOJHON U COIMAIBbHOM cpelibl; mpuoOpeTeHne
OIIBITa DKOJIOTO-HAIIPABIEHHON NEATEIBHOCTH

JIP 15 OTBETCTBEHHOE OTHOIIEHHE K CO3/IaHUI0 CEMbU HAa OCHOBE OCO3HAHHOIO MPUHSATUS
[EHHOCTEN CEMEMHOMN KU3HU

MeTanpeamMeTHbie:

MP 01 CamocrosTenpbHO (GOpMYITHPOBATh U aKTyaIM3HPOBATH MPOOJIEMY, pacCMaTpUBATh €€
BCECTOPOHHE;

MP 02 VcraHaBiuBaTh CYUIECTBEHHBIH INPU3HAK WM OCHOBAHMS JUIsl CPAaBHEHMS,
KJaccuukanuu u 0000IICHUS;

MP 03 Onpenensitb LEIN AeATENbHOCTH, 3a/1aBaTh IaPAMETPbl U KPUTEPUU UX JOCTHKECHMUS,;

MP 04 BpIsSBISATh 3aKOHOMEPHOCTU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUSX;

MP 05 BHOCUTb KOPPEKTUBBI B AEATEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LEISIM,
OLICHUBATH PUCKU MOCIIEICTBUMN AEATEIbHOCTH;

MP 06 Brnanerr HaBbIKaMH y4eOHO-HCCIIEAOBATEIICKOM W TMPOEKTHOW JAEATENbHOCTH,
HaBBbIKAMU pa3peleHus npooiiem;

MP 07 CnocoOHOCTP W TOTOBHOCTH K CAMOCTOSITEIBHOMY IIOMCKY METOJOB pEIIeHUs
IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB ITI03HAHUS;

MP 08 OsBnaneHue BugaMH JACITEIBHOCTH [0 IIOJYYEHUIO HOBOIO  3HAHMS, €ro
MHTEpIIpEeTalMK, IpeoOpa3oBaHUI0 U IPUMEHEHUIO B Pa3JIMYHbIX YUEOHBIX CUTYalUsX, B TOM YHUCIE NIPU
CO3JIaHMM Y4EOHBIX M COLIMATIBbHBIX IPOEKTOB;

MP 09 ®opmupoBaHue HAy4yHOTO THIIA MBIIUICHUS, BJIAJCHUE HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU ITOHATUSAMHU U METOJIaMU;

MP 10 CraButh 1 pOpMyIUPOBATH COOCTBEHHBIE 331a4H B 00pa30BATEIBHOM IEATEILHOCTH U
KU3HEHHBIX CUTYalUsX;

MP 11 BbISBaSITh NPUYUHHO-CIEACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3a/ady, BbIIBUTATb
TUIOTE3Y €€ PpELICHMs, HaxOIUThb apryMEHThl I J0KA3aTe/IbCTBA CBOMX YTBEP)KICHMI, 3a1aBaThb
IapaMeTpbl U KPUTEPUU PELICHMUS,;

MP 12 Ananu3upoBaTh IOJY4YEHHBIE B XOJI€ DPELIEHUS 3aJauyd pPeE3yJbTaTbl, KPUTUYECKU
OLIEHHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

MP 13 laBath OLIeHKY HOBBIM CUTYyallUsIM, OLICHUBATh IPUOOPETEHHBIH OMBIT;

MP 14 Bnanere HaBBIKAMH MOJyYeHHS HH()OpPMANUK W3 HCTOYHHKOB PAa3HBIX THIIOB,
CaMOCTOSITENIbHO OCYIIECTBIISITh IMOMCK, aHAIM3, CHUCTEMAaTH3alMI0 M HMHTEPIpeTaluio HHPOpMaLuu
Pa3IMYHbIX BUJOB U (DOPM MpeICTaBICHMUS;

MP 15 Co3znaBath TEKCThl B paziIMuYHBIX (opMmarax C y4eToM Ha3HaueHHs HHpopManuu u
1LI€JIEBOM ayTUTOPUH, BBIOMpPast ONTUMAIBbHYIO (POpPMY IIPEICTAaBICHHS U BU3YyalIU3aliy;

MP 16 OuenuBath JOCTOBEPHOCTb, IETUTUMHOCTh UH(OPMAIIMH, €€ COOTBETCTBHE NPABOBHIM
U MOPaJIbHO-3TUYECKUM HOpMaM;

MP 17 Hcnonb3oBare cpeiacTBa WHGOPMAIMOHHBIX M KOMMYHMKAIIMOHHBIX TEXHOJOTHH B
pElIeHNN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3al[MOHHBIX 3aJa4 C COONIoIeHHEM TpeOoBaHUI
SPrOHOMHUKH, TEXHMKHM O€30MaCHOCTH, TUTHUEHBI, pecypcocOepexeHus, NMPaBOBbIX M ATUYECKHX HOPM,
HOPM HH(GOPMAIIMOHHON O€301TaCHOCTH;

MP 18 Bnagers HaBbIKaMHM paclo3HaBaHMSI M 3alIUTHl MH(OpMaMU, UHYOPMALIMOHHOU
0€30MacCHOCTH JINYHOCTH.

IMpeamernsbie:

I1P 01.CdopmupoBaHHOCTH MIpEACTABICHUMN: 0 XUMUYECKON COCTABJISIFOLIEN

€CTECTBEHHOHAYYHOW KApTHUHBI MHUpa, POJIM XUMHU B TO3HAHUH SIBICHUW TPHUPOIBI, B POPMUPOBAHUHU
MBIIUICHUS] U KYJIbTYpbl JTUYHOCTH, €€ (YHKIIMOHAIBHONH TPaMOTHOCTHU, HEOOXOAMMOW HJsi pPEIICHUS
MPAKTUYECKUX 3a/1a4 M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3JI0POBBIO M TPHPOIHOU
cpene;

[IP 02.Bnagenue cucteMoill XUMHUYECKUX 3HAHMM, KOTOpas BKJIOYAET: OCHOBOIIOJATAIOIINE
MOHATHSI (XMMHYECKUN AJIEMEHT, aTOM, dJIEKTPOHHAsi 000JI0UKa aToma, S-, p-, d-AIeKTpOHHBIE OpOUTAIN
aTOMOB, WOH, MOJIEKYJa, BaJ€HTHOCTb, 3JEKTPOOTPULATEIIBHOCTh, CTENEHb OKHUCIEHUSA, XUMHYECKas
CBSI3b, MOJIb, MOJISIPHAs Macca, MOJISIPHBIM 00beM, YIJIEpOIHBIA CKeNeT, (pyHKIMOHAllbHAs TPYIINa,
paavKai, H30MEpUs, HW30MEPbI, TOMOJOTMYECKHH psii, TOMOJIOTH, YIJIEBOAOPOIbI, KHCIOPOI- U
a30TcoJepKallie COeTMHEHHUs, OMOJOTUYECKH aKTUBHBIC BEIIECTBA (YTJIEBOMABI, )KUPHI, OSIIKH ), MOHOMED,
MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCMHEHUS, KPUCTAININYECKasl PEIIeTKa, 3



TUIBl XUMHUYECKUX PEAKIHUi (OKUCIUTENbHO-BOCCTAHOBUTENBHBIC, 9K30-M IHIOTEPMUUYECKHE, PEaKIHH
HOHHOTO OOMEHa), pacTBOp, DSJEKTPOJIUTHI, HEJIEKTPOJIUTHI, 3JNEKTPOIUTUYECKAS JIUCCOLUALINS,
OKHCJIUTENb, BOCCTAHOBUTEND, CKOPOCTh XMMHYECKOW DPEAKIMM, XMMHUECKOE PAaBHOBECHE), TEOPUM U
3aKOHBI (TEOpUS XHWMHUYECKOTO CTpOeHus opraHudeckux BemectB A.M. bByrnepoBa, Tteopus
3JIEKTPOJUTHYECKON Juccouranuu, nepuoandeckuii 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUH S3bIK XUMUH, (AKTOIOIMYECKHE CBEICHHUS O CBOWCTBAX,
COCTaBe, IOJIyYEHHH M O€3011aCHOM HCIOJb30BAHUM BAKHEHIINX HEOPraHMUYECKUX W OPraHUYeCKHX
BEIIECTB B ObITY U IPAKTUYECKOH 1eATEIbHOCTH YEIIOBEKa,

ITP 03. CdopMHpPOBaHHOCTh YMEHUH BBISBIISATH XapakTepHbIE IMPHU3HAKH M B3aUMOCBS3b
U3YYCHHBIX IOHATHUH, NPUMEHITh COOTBETCTBYIOIIME IIOHATUSA IPU OINMCAHUM CTPOCHUS U CBOWCTB
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M UX IPEBPAIICHUI; BBIABIATH B3aUMOCBSI3b XMMHUECKUX
3HAHUU C TIOHATUSMU U NPEACTABICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

ITP 04.CopmupoBaHHOCT, YMEHUN HCIOIH30BATh HAUMEHOBAHUS XUMHUYECKHX COCTUHCHHIMA
MEXIYHapOJAHOIO COI03a TEOPETUYECKOM M NMPUKIAJHOW XMMHUU W TPUBUAJIBHBIE HA3BAHUS BAKHEHILNX
BEIIECTB (ITHJICH, alleTWJICH, INIMIEpUH, (HeHo, popMalbAerul, YKCyCHasi KHCIOTa, TJIUIMH, YrapHbBIH
ra3, YyrJIEKUCHbIM ra3, aMMHak, raiieHas H3BECTb, HEralleHash H3BEeCTb, MUTbEBAs COAAa U JAPYTUX),
COCTaBJIATh (DOPMYJIbl HEOPraHMYECKUX M OPraHUYECKUX BEILIECTB, YPAaBHEHUS XMMHMUYECKHX PEaKIMH,
OOBSICHATH UX CMBICH; TIOATBEP)KIATh XapaKTEPHbIE XUMHUYECKHE CBOWCTBA BEIIECTB COOTBETCTBYIOIIUMHU
9KCIIEPUMEHTAMH U 3aIIUCSIMU YPAaBHEHUN XUMUYECKUX PEAKLUA;

IIP  05. CdopMUpOBaHHOCTb YMEHUH YCTaHABIUBATb IPHHAUIEHKHOCTb H3YUYEHHBIX
HEOPraHMYECKUX M OPraHMYeCKUX BELIECTB K OINPEACNIEHHbIM KjlaccaM M TpyIIaM COEJUHEHHH,
XapaKkTepu30BaTh HUX COCTaB M Ba)KHEWIIME CBOMCTBA; ONPEAENATh BHJbl XUMHUYECKUX CBSI3EH
(KoBaJIeHTHasi, MOHHAs, MeTaJUIM4YecKas, BOJOPOJHAs), THUIbl KPUCTAIJIMYECKUX PEIIETOK BEIECTB;
knaccuduupoBarh xumuaeckue peakuuu;[1P 06. Bnanenne oCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHUS
BEIIECTB U XMMMUYECKUX SIBIEHUH (HaOI0eHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIUPOBAHHKE);

ITP 07. CdhopMHpPOBaHHOCTE YMEHMH NPOBOAMTH pacueTbl MO XMUMHUYECKHM (GopMylIaM U
YPaBHEHUSAM XHMHUYECKHUX peakUUil ¢ HUCIOIb30BaHUEM (U3NYECKUX BEJIUYMH, XapaKTEePU3YHOIIUX
BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMasibHbIE YCIOBHUS) Ta30B, KOJIMYECTBA
BELIECTBA; HCIIOJIb30BATh CUCTEMHBIE XUMUYECKHE 3HAHMS I NPUHATUS PELICHUM B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHUEM;

ITP 08. CchopMupoBaHHOCTh YMEHUH IIAHUPOBATH W BBIOIHATh XMMUYECKUN IKCIIEPHMEHT
(mpeBpallleHUsl OpraHMYECKUX BEIIECTB MPH HArPEBAHUHU, MOJYyYEHUE STUJIEHA U U3YUYEHUE €r0 CBOMCTB,
KayeCTBEHHbIE PEAKIMHM Ha ajbJerujbl, Kpaxmal, YKCYCHYIO KHCIOTY; JAeHaTypauus OelKOB IpH
HarpeBaHUM, LIBETHHIE PEAKIUU OEJIKOB; MPOBOAUTH PEAKIUM HOHHOIO OOMEHa, OMPEIENATh CpPexy
BOJIHBIX PacTBOPOB, KayeCTBEHHBbIE peaKIMM Ha Cynb(ar-, KapOOHAT- U XJOPHJ-aHUOHBI, HA KaTHOH
aMMOHHUS;, pellIaTh HKCIIepUMEHTaIbHbIe 3aaun 1o TeMaM "Metauibl" u "Hemerasmibl") B COOTBETCTBUU C
IpaBUJIaAMU TEXHUKU O€30MAaCHOCTH NMPH OOpaIleHUH C BELIECTBAMHU U JIAOOPATOPHBIM 000pPYIOBAHUEM;
MIPENICTaBIATh PE3YJIbTaThl XMMUUECKOTO dKCIIEpUMEHTa B (hOpMe 3alIUCH YPABHEHUN COOTBETCTBYIOLIUX
peakumii 1 GopMyIHpOBaTh BHIBOABI Ha OCHOBE 3TUX pe3yibTaroB;IIP09 CdopmupoBaHHOCTH yMEHUs
aHAJIM3UPOBaTh XMMUYECKYI0 MH(OpMAIHIO, MOJyJaeMyl U3 pasHbIX MCTOYHHUKOB (CPEICTB MAacCOBOM
uHpopmanuu, cetb IHTEpHET U Apyrue);

I[IP10 CdopMupoBaHHOCTb YMEHUH COONIOAATh MpaBWiIa SKOJIOTMUYECKH LerIecoo0pa3Horo
MOBEJICHHUS B OBITY M TPYJIOBON JEATEIBHOCTH B LIEISIX COXPAHEHHUS CBOETO 370POBbS U OKpYXKarolei
IIPUPOJHOMN CPENbl; YUUTHIBATh OMACHOCTh BO3/EHCTBUS HA )KMBBIE OPTaHU3MbI OIIPEJICIICHHBIX BEIIECTB,
MTOHMMasl CMbICJI TOKa3aTelsl MPeAeIbHON TOMYCTUMON KOHIEHTPALlUY;

[TP11 Jlns obGyyarommxcs ¢ OrpaHMYE€HHBIMHA BO3MOYKHOCTSIMU 3/I0POBBS: C(DOPMUPOBAHHOCTH
YMEHUS NPUMEHSATh 3HAHHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHUS BEIIECTB U XHUMHYECKHX
SIBJICHUI;

P12 [nsa cnenbIX © CHA0OBUASIIMX OOydarommMxcs: C(HOPMUPOBAHHOCTb  YMEHHS
HCIOJIb30BaTh peibe(HO TOUeUHYI0 cucTeMy ob6o3HaueHuit JI. bpaiins ans 3anucu XumMuyeckux Gopmysi.

OO0uue KOMIETEeHI MU

OK 0l. BeiOupars crnocoObl pemieHus 3a7ad  NpOPEcCHOHAIBHON  J1eATEIbHOCTH
IIPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. Hcnonp3oBaTh COBpEMEHHBIE CpEICTBA IIOMCKA, aHajluW3a W HHTEpIpeTalun
uHbopManuu, U UHPOPMALMOHHBIE TEXHOJNOTHMHM JUIl BBINOJHEHHUS 3a1ad [podecCHOHATBHON
NesITeNIbHOCTH; 4



OK 04. 5ddexTrBHO B3auMOACHCTBOBATH U pabOTaTh B KOJUICKTUBE U KOMAaH/IE;

OK 07. CopneiicTBOBaTh COXpPaHEHHUIO OKPYKAIOIIEH Cpebl, PEeCypCcOCOEPEKCHNUI0, MPUMEHSITh
3HaHUS 00 M3MEHEHUH KIMMAaTa, MPUHIUIBI OEpeXIMBOrO MPOU3BOACTBA, 3()()EKTUBHO ACHUCTBOBATH B
Ype3BBIYAIHBIX CUTYAIIHIX;

OK 08. Ucnonb3oBath cpeacTBa (GU3NIECKON KYIbTYPHI I COXPAHCHHS U YKPEIUICHUS 3I0POBbS
B mporecce NnpohecCHOHANBHOM AESITEeIbHOCTH U TMOAJCPXKaHHUA HEOOXOAMMOTo YpPOBHS (hU3HUYECcKOU
MOATOTOBJICHHOCTH.
B pamkax mporpammbl y4eOHOH IUCIHMILIMHBI OCBAUBAIOTCS JIMYHOCTHBIE, METAIIPEAMETHBIC
MpeIMETHBIE Pe3yabTaThl ¢ COOTBeTCTBUH ¢ TpeboBaHusIMU OI'OC cpennero oduiero o6pa3oBaHusl.
1.3. ®opMBbI KOHTPOJISI H OLICHUBAHUS
[IpenMeToM OLIEHKH CIyXaT JIHMYHOCTHBIE, METANpPEIMETHbIE U MPEIMETHbIE PE3YJIbTAThI,
c(OPMHPOBAHHOCTH OOIINX KOMIETEHIUHA
Tabmauna 1 KonTposb 1 olieHKa 0OCBOSHHS yueOHOM TUCIUIUIMHBI 110 TeMaM (pazJienam)

DJIEMEHT DopMbI KOHTPOJISI U OLICHUBAHUS
yaeOHOi Texymumii KOHTPOJIb [IpoMexyTouHas aTTECTALMS
JAUCHMIUTMHEL MeTo1bl OLIEHKH [IpoBepsiembie MeTonbl oueHku [[IpoBepsiemble
IIK, OK, V, 3 IIK, OK, V, 3
JIP, MP, [IP JIP, MP, I[IP
Pa3nen 1. OcHOBBI CTPOEHMS BellleCTBA Konmponvnas |OK 01 ;
Tema 1.1.  [[IpakTHYecKHe 3aHATHS OK paboma, 3ager ¢ |OK 02 ;
Crpoenne  [PemeHue 3a71aHUif Ha UCHIOIBL30BAHKE 01,I1P1, OLICHKOH. OK 04,
ATOMOB XUMHYECKON CUMBOJIMKH U Ha3BaHUH [1P02,ITP03,ITP OKO07;
XUMUYECKUX ([COEAMHEHUI 110 HOMEHKIIAType 0711P11,I1P12, OK 08.
HIIEMEHTOB M [MEXIYHApPOJHOTO coro3a Teoperudeckoit MPO1, MPOS, JIPO1;
npupoaa Y MPUKJIAAHON XUMUU U TpuBUaIbHbIX  [MPQ9, JIP02;
XAMHYECKON |[Ha3BaHWM JIJIs cocTaBiieHUs xumuaeckux [MP10,MP11,M JIPO3;
CBSI3U (hopMyIl IBYXaTOMHBIX COEIMHEHUN P12, MP14, JIP04;
(okcHIIOB, CyIb(PUIOB, TUAPHUIOB | T.11.) ©[MP02, MP03, JIP06;
IPYTrUX HEOPTAHUYECKUX COEAMHEHUN MP09, MP15, JIP09:;
OTJICIILHBIX KJIACCOB. MP17 JIP11;
[IpakTHueckue 3aJjaHusl Ha YCTAHOBIIEHUE JIP14;
CBSI3U MEXTY CTPOCHUEM aTOMOB JIP15;
XUMUYECKUX DJIEMEHTOB U MPO1;
[EepUOINYECKIM U3MEHEHHEM CBOMCTB MP02;
XUMHUYECKHUX 3JIEMEHTOB U UX MPO3;
COEIMHEHHI B COOTBETCTBUH C MP04;
rosioxkeHneM Ilepnonnueckon CHCTEMBI.




Tema 1.2.
[lepuoanueck
Wit 3aKOH U
rabmuma J1.1.
MeHnaeneeBa

I[IpakTuyeckue 3aHATHSA
[lepuoauueckas cucTeMa XUMHYECKUX
hiemenToB J[.M. Menaeneena.
dusznyeckuit cMbica [lepuoauueckoro
3akoHa /[.1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
XUMUYECKUX JIEMEHTOB, 00pa3yeMbIX
MU TIPOCTBIX U CJIOKHBIX BEIIECTB B
COOTBETCTBHUH C MOJOKECHUEM
XUMHYECKOI0 DJIEMCHTA B
[lepuonnueckoi cucreme.
MupOBO33pEHUYECKOE U HAYYHOE
3HaueHue [leprnoanyeckoro 3akona J[.1.
Menneneesa. [Ipornossr .M.
MenpeneeBa. OTKPBITHE HOBBIX
XUMHYECKUX JIEMEHTOB.

Penienue npakTUKO-OpUEHTUPOBAHHBIX
TEOPETUYECKUX 3aIaHUM Ha
XapaKTePU3ALMNI0 XUMHUYECKUX PJIEMEHTOB
«MeTtanyecKkre / HeMETaJINYECKUe
CTpoeHuE JIEKTPOHHBIX 000I0UeK
ATOMOB 2JIEMEHTOB TEPBBIX TPEX
[epPHOIOB. DIEKTPOHHBIC 00JIaka U s-, p-,
d-opburanu, hopMbI FITEKTPOHHBIX
001aK0B. XapaKTEePUCTHUKA DIIEMEHTa U
ero COSIMHCHHUI Ha OCHOBE ITOJIO)KCHUS B
[ePUOINYECKON CUCTEME U CTPOCHHUS
aToMa. XapaKTEPUCTUKA FJIEMEHTOB
MaJIbIX U OOJIBIIUX TEPUOIOB 10 UX
rnojoxxeHuto B [lepuoanueckoil cucreme
/1. 1. MeneneeBacBOMCTBa,
PIEKTPOOTPULIATENIBHOCTh XUMUYECKHUX
PJIEMEHTOB B COOTBETCTBHE C UX
PIEKTPOHHBIM CTPOCHUEM U MOJI0KEHUEM
B MEPUOANYECKON CHCTEME XUMHUECKUX
hiemeHToB J[.M1. Menaeneeray.

OK 01,ITP1,
[1P02,ITPO3,ITP
07ITP11,ITP12,
MPO1, MPOS,
MPO09,
MP10,MP11,M
P12, MP14,
MP02, MPO3,
MP09, MP15,
MP17

Pa3nen 2. Xumnueckue peakuu

Tema 2.1.
Tums:
XHMUYECKHX
[peaKLnii

IIpakTHYecKHe 3aHATHA
KonuecTBeHHBIE OTHOIIEHNS B XUMUH.
OCHOBHBIE KOJINYECTBEHHBIE 3aKOHBI B
XUMHH U PACUETHI 110 YPAaBHEHUSM
XUMHUYECKHUX peakunid. MoJb Kak
€IMHHIIA KOJIMYECTBA BEILIECTBA.
MoutsipHast Macca. 3aKOHbI COXpaHEHUS
Macchl U DHEPTUH. 3aKOH ABOTaJpo.
MoutsipHblil 00beM ra3zoB. OTHOCUTENbHAS
[JI0THOCTH ra3oB. PacueTsl 1o
YpaBHEHUSIM XMMHUECKHUX PEaKIHi ¢
MCIIOJIL30BaHUEM MacChl, 00hEMA
(HOpMaJIbHBIE YCIIOBUS) Ta30B,

KOJIMYCCTBA BEIICCTBA.

OK1,0K2,TTPO
4, TTPOS,[TP09
IP11,ITP12,
MPO1, MPOS5,
MP09,
MP10,MP11,M
P12, MP14,
MP02, MP03,
MP15, MP17

MPO5;
MPO9;
MP10;
MPI11;
MP12;
MP14,
MP15,
MP17,;
11PO1;
[1P02;
[1P 03.;
11P04.;
[1PO5.;
[TP06.;
I1P 07.
[TPOS.
[TP09;
11P10;
11P11;
[1P12.




Tema 2.2.
DIIEKTPOJIUTH
gecKas
MECCoHaIys
1 MOHHBIN
0OMeH

JlaGopaTopHble 3aHsiTusi JlabopaTtopHast
padota “TUITbl XUMHUYECKUX peaKIIuii”.
MccnegoBanue TUNOB (110 COCTaBY U
KOJIMYECTBY UCXOTHBIX U 00pa3yIonmxcs
BEILIECTB) U MTPU3HAKOB XUMHUYECKUX
peakuuii. [IpoBeaeHue peakiiuii HOHHOTO
0OMeHa, orpe/iesieHHe CPEIbl BOTHBIX
[pacTBOPOB. 3a/1aHUs HA COCTABJICHHE
MOHHBIX PEaKLNi

OK7,
[1P0O1,ITP02,
[1P05,ITPO6,
[1POS,ITP11,IP
12, MPO1,
MP05, MP09,
MP10,MP11,M
P12, MP14,
JTP4, MPO4

Pa3nes 3.CTpoeHne U CBOWCTBA HEOPIaHMYECKUX BelleCTB

Tema 3.1. IIpakTuyeckue 3anaTusa Homenknarypa (OK
Knaccudukall [HEOPraHUYECKUX BEIIECTB: HA3BaHUE 02,ITP04,1TPO5,
s, BEIECTBA UCXOII U3 UX XUMHUYECKOU 11P03,
HOMEHKJIATYp |(pOopMYIIbI UM cocTaBieHune xumuaeckoi [[IP11,ITP12,
a 1 cTpoeHue |[popmyiiel ncxoas U3 HazBaHus Beujectsa [MP02, MP03,
Heoprannyeck(no MexxayHapoaHon (MIOITAK) wim MP09, MP12,
MX BEUIECTB (TPUBUAIBLHOM HOMEHKIATYPE. MP15, MP17

Pemenrie npakTHYeCKUX 3aJaHuil 110

KJ1acCU(UKaLlMU, HOMEHKJIAType U

XUMHYECKUM (DOpMYyIIaM HEOpraHM4IeCKHX

BEILIECTB PA3JIMYHBIX KJIACCOB (yrapHBIi

ra3, yrJIeKUCIbIN ra3, aMMHAK, raiieHas

3BECTh, HETAIlIeHAsI U3BECTh, MUTHEBAs

CoJla M IPYTHX): Ha3bIBaTh U COCTABIIATH

(hOopMyIIbl XUMHUYECKHX BEIIECTB,

OIIpeAEIIATh IPUHAUIEKHOCTD K KIJIacCy.

VcTOYHUKYN XUMHUYECKON HHPOpMAIIH

(cpencTB MaccoBOi HH(POPMAIUH, CETH

Wutepuer u apyrue). [Touck

MH(OPMAIIMY IO Ha3BaHHMSIM,

MICHTHPHUKATOPAM, CTPYKTYPHBIM

hopmyam.

Tema 3.2. IpakTuyeckue 3ausaTusa CocraBnenue [OK.01,0K07,11

Dusnko- YPABHEHUH XUMUYECKHUX PEAKIIUN C P08,

XUMUYECKHUE [y4aCTHEM IIPOCTBIX U CIIOKHBIX [1P11,I1P12,

CBOMCTBa HEOpraHuYecKux BemecTs: MmetayioB 1 [MPO1, MPOS5,

HEOPraHNYECKHEMETANIOB; OKCH/I0B METAJIJIOB, MP09,

UX BEIIECTB |[HEMETauIoB U aMoTepHbIX dnementos; [MP10,MP11,M
HEOpPraHUYeCKUX KUCIOT, ocHOBanuii u P12, MP14,
aM(OTEPHBIX THAPOKCH]IOB; JIP4, JIP14,
HEOPraHUYECKUX COJIEH, MP04, MP09.

XapaKTEPU3YIOLUX UX CBOMCTBA.
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUI HA CBOWCTBA,
COCTaB, MOJy4YeHHE U 0€30MacHOe
VICIIOJIb30BAHHUE BAXKHEUIIINX
HEOPraHUYECKUX BEIIECTB B OBITY U

HpaKTI/IquKOI\/’I JCATCIIBHOCTH YCJIOBCKA.




Tema 3.3.

N nentuduxary
Wyt
HEOPTaHUYECK
X BEIIECTB

IIpakTu4eckoe 3aHsATHE.

« nenTudukanys HeOpraHM4ecKux
BEILIECTBY.

PelreHne skcnepruMEHTANBHBIX 3a4a4 110
XUMHUYECKUM CBOMCTBAM METAILJIOB U
HEMETAJUIOB, 110 PACIIO3HABAHUIO U
[MOJyYCHUIO COCIMHEHUN METAIIJIOB U
HEMETAaJUIOB.

M nenTudukaius HeOpraHUIECKUuX
BEIIECTB C UCIIOJIb30BAHUEM UX (PU3UKO-
XUMUYECKUX CBOMCTB, XapaKTEPHBIX
KaueCTBEHHBIX peakuuii. KauecTBeHHbIE
[peakuu Ha cyibdar-, KapOOHAT- U
XJIOPUA-aHUOHBI, HA KATHOH AaMMOHHS.

OK.01,0K07,IT
P04,[TP05,TTPO
6,ITPOS,
MP11,1P12,
MPO1, MPOS,
MP09,
MP10,MP11,M
P12, MP14,
TP4, JIP14,
MPO04, MP09.

Pa3znea 4.CTpoeHne U CBOiCTBA OPraHNYeCcKUX BelleCTB

Tema 4.1.
Knaccudukar
Usi, CTPOCHHE
14
HOMEHKJIATYP
a
OpraHUYeCKHUX|
BCIIICCTB

[TpakTryeckoe 3ansTue Homenknarypa
OpPraHUYECKUX COSAMHEHUN OT/IEITbHBIX
KJ1aCCOB (HACBIIIICHHBIC, HCHACBIIIICHHBIC
1 apOMAaTHYECKUE YTIIEBOIOPOIBI,
CIIUPTHI, PEHOJIBI, AJIbJICTH/IbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI | JIp.)
CocTaBJIcHHE TIOJHBIX U COKPAIICHHBIX
CTPYKTYPHBIX ()OPMYJI OPTraHUYECKUX
BEIIECTB OTACIBHBIX KJIACCOB, UCTIONB3YS
X HA3BaHUS 110 CUCTEMAaTUYECKOM U
TPUBHAILHON HOMEHKJIAType (3THIICH,
AIICTUJICH, TJIMIIEPHH, (CHOJI,
(bopmanbaerua, yKCycHas KHCIOTa,
ruiuH). Pacyersl npocteiimeit GopmMyiibi
OpPraHUYECKON MOJICKYJIbI, UCXOIS U3

PIIEMEHTHOTO cocTana (B %).

OK.01,0K07,1
P02,
[P11,ITP12,
MPO1, MPOS,
MP09,
MP10,MP11,M
P12, MP14,
P4, JIP14,
MPO4.

OK 01 ;
OK 02 ;
OK 04;

OKO07;

OK 08.
JIPO1;
JIP02;
JIPO3;
JIP04;
JIPO6;
JIPO09;
JIP11;
JIP14;
JIP15;
MPOT;
MPO02;




Tema 4.2,
CBolicTBa
OpraHUYECKHUX|
COCTUHEHUN

[IpakTrueckas padbota CBoiicTBa
OpPraHMYECKUX COCAMHEHUN OTIENbHBIX
KJIACCOB (TpUBHAIIbHAS U MEXKyHAPOTHAS
HOMEHKJIaTypa, XUMUYECKUE CBOMCTRA,
CTIIOCOOBI IOJTYYEHHS): TIPEIeIbHbIC
(ayKaHbI ¥ LUKJIOAJIKAHBI), HENIPEEIbHbIE
(aJIKEHBI, AJTKUHBI U ANTKAIUCHBI) U
apoMaTHYeCKHE YTIEBOIOPOAbI, CIIUPTHI U
(eHo1b1, KapOOHOBBIE KUCIOTHI M 3(UPHI,
QIIbJICTH/Ibl U KETOHBI, aMUHBI U
AMHHOKHCIIOTHI, BHICOKOMOJICKYJISIPHBIE
coeMHEeHUs. 3alaHusl HAa COCTABIICHHE
YPaBHEHU XUMHUUYECKUX PEAKIUH C
y4acTHEM OpPTaHUYECKUX BEIIECTB Ha
OCHOBaHUU MX COCTaBa U CTPOCHHUSI.
CocraBieHHEe CXeM peakluii (B TOM Yucie
o PEI0KEHHBIM LEMOoYKaM
[IpEBpALLCHHIA), XapaKTepU3YIOIIUX
XMMHYECKHE CBOWMCTBA OPraHUYECKUX|
COeAMHEHU I OTIENBHBIX KJIaCCOB,
CrocoObl WX TIOJIyY€HHUS W Ha3BaHUE
OpraHUYECKUX COEIMHEHUI 1o
TPUBHAJIBHOH WM MEXKIYHApOIHOU
CUCTEeMaTUYECKON HOMEHKJIIATYpe.
Permenre mpakTHKO-OPUCHTHPOBAHHBIX
TEOPEeTUYECKUX 3aJJaHUi Ha CBOMCTBA
OpPTaHUYECKUX COCTMHEHUN OTACITBHBIX
KJIACCOB.

CocraBieHue CTpyKTYpHBIX (hopMyit
M30MEPOB U HOMEHKJIATypa allbJIeTU/I0B.
Ocy1ecTBiieHHE MpeBpaieHnid. Pemenue
[pAaCUeTHBIX 33724 M0 XUMUYECKUM
(bopMysiaM U ypaBHEHUSIM.

CocTaBieHue CTPYKTYpPHBIX (HopMyI
U30MEPOB U
HOMEHKJIAaTypa  KapOOHOBBIX  KHUCIOT,
p(hupos, YKUPOB. OcymiecTBiieHne
mpeBpaiieHuii.  Pemenne — pacueTHBIX|
3ajad 10 XHMHUYECKHM (GopmyiaMm u
YPaBHEHUSIM.

JlabGopaTopnasi padora

“IIpeBpalrieHuss OpPraHUYECKUX BEIIECTB
npu HarpeBaHuu'".IlomydeHue STuieHa |
M3y4eHUE €ro CBOWCTB. MopaelnpoBaHUE
MOJIEKYJT M XHUMHUECKUX MPEBpaIeHH Ha|
MpUMepe dTaHa, JTWICHA, alleTHieHa W

m1p.

OK.01,0K07,
OKO08,ITP04,
[1P05,TTPOS,,TT
P09,
IP11,ITP12,
MPO1, MPOS5,
MP09,
MP10,MP11,M
P12, MP14,
J1P4, JIP14,
MPO4, JTP2,
TIP3,
JTP11,JIP15,
MP09.

MPO03;
MP04;
MPO5;
MP09;
MP10;
MPI11;
MP12;
MP14,
MP15,
MP17,;
[1PO1;
T11P02;
[1P 03.;
[1P04.;
I11P05.;
[1P06.;
[1P 07.
T1POS.
TTP09;
T1P10;
T1P11;
11P12




Tema 4.3.

N nentudukary
Hst
OpTraHUYECKHUX
BEIECTB, UX
3HAYECHUE U
MPUMCHCHUE
B OBLITOBOM U
MPOU3BOJICTBE
HHOU

eI TEIbHOCTH
ueI0BeKa

JlaGopaTopHas pabora “Unentuduxarus
OpraHUYECKNUX COCIMHEHUH OTAEIIbHBIX
KJ1accOB”

M nenTudukanus opraHnyecKux
COCIMHEHUI OTJEIbHBIX KJIACCOB (HA
[IpuMepe alibJIErUA0B, Kpaxmara,
[YKCYCHOM KHCJIOTBI, OCJIKOB U T.II. ) C
MCIIOJIb30BaHUEM UX (DPU3HKO-XUMHUYECKHUX
CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX
peakuii. Jlenarypanus 6enka npu
HarpeBaHuu. [[BeTHBIE peakiuu OEIIKOB.
BO3HHKHOBEHUE aHATIMTUYECKOTO
CUTHAJIA C TOUYKHU 3PEHUS XUMUYECKUX
[IPOLIECCOB MPHU MPOTEKAHUU
KaueCTBEHHOM peaKINu, MO3BOJISIFOLIEH
MICHTH(QUIIMPOBATH MPEII0KEHHBIC
OpraHUYECKHE BEILIECTBA.

[IpakTHyecKue 3aHATHS

CocTaBiieHHEe CTPYKTYPHBIX (hopMyIl
M30MEpPOB U HOMEHKJIATypa CIIUPTOB,
(dbenonoB. OcyliecTBIEHUE MPEBPAILICHUH.
Pemenne pacyeTHbIX 3a1a4 110

XHMHHGCKHM(bOpMYHaMIlypaBHeHHHM

OK.01,0K07,
OKOS8IIP10,ITP
09,1TPO08,
[1P11,I1P12,
MPO1, MPOS,
MPO09,
MP10,MP11,M
P12, MP14,
J1P4, JIP14,
MP04,  JIP2,
JIP3,
JIP11,JIP1S.

Paszgea S. Kunernyeckue ¥ TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH
NMPOTEeKAHUsI XHMHYECKUX PeaKIuid.

Tema 5.1. [IpakTuueckas padota Pemenue [1PO7,
CkopocThb [MPAaKTUKO-OPUEHTUPOBAHHBIX 3a1aHuil Ha [[IP11,ITP12,
XUMHUYCCKHUX [@HAIN3 (PAKTOPOB, BIUSIONINX HA JIP4, JIP14,
[pEaKLIMil. M3MEHEHUE CKOPOCTU XUMHUYECKOM MPO04, MP09
IXUMHUUYECKOE [pEaKLIHH, B T.4. C MO3ULUANA IKOJIOTUYECKHU
[PAaBHOBECHE [[1e]IECOO0PA3HOTO MOBEACHHUSI B OBITY H
TPYIOBOM AESATENBHOCTH B LIETAX
COXpaHEHHUs CBOETO 37I0POBBS U
OKpY>Karollel NPUPOJHON CPEBI.
Perienre mpakTUKO-OPUEHTUPOBAHHBIX
3a/1aHMil Ha IpUMEHeHHe npuHuumna Jle-
[[laTenbe mist HAXOXKIACHUS HAITPABICHUS
CMEIIEHUsI PAaBHOBECUS XUMUYECKON
[PEaKINK U aHAJIU3 (PaKTOPOB, BIUSIOIINX
Ha CMEIIEHUE XMMUYECKOTO PAaBHOBECHS.
Pa3nes 6. PactBopsl
Tema 6.2. JTaGoparopnas padota «[Ipuroronenune |[OKO01,0K02,I1
MccnenoBanu [pacTBOPOBY. P02,
€ CBOMCTB [IpuroroBineHue pacTBOPOB 33 JaHHON [1P11,I1P12,
[pacTBOpOB  ((MaccoBoii, %) KOHIIEHTpaInu (C MPO1, MPO5,
[IPaKTUKO-OPUEHTUPOBAHHBIMU MPO9,
BOIPOCAMH) U OIIPEJICIIEHUE CPEJIb MP10,MP11,M
BOJHBIX PACTBOPOB. P12, MP14,
Pemienue 3aga4 Ha IPUTOTOBIICHUE MP02, MP03,
[PACTBOPOB. MP09, MP15,
MP17

4Y€JI0BCKA

Pasznen 7. XumMus B ObITY U IPOM3BOACTBEHHOM 1eATEJIbHOCTH
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Tema [IpakTnueckas pabora Ilowck m aHanm3
7.1. XuMUA B [KEHCOB O TPUMECHEHUHM XUMHUUYECKUX
OBITY U BEIIECTB M TEXHOJIOTMM C  ydeToM
MIPOU3BOICTBE Oy TyIICH po¢eCCuOHATBHON
HHOU NEATEIIbHOCTU [0 TEMaM:  BaKHEHIIUE
NeATEIbHOCTH [CTPOUTEIIbHBIE Marepuasbl,
yeIoBeKa KOHCTPYKIIMOHHBIE MAaTepHallbl, KPaCKH,

CTEKJIO, KepaMHuKa, Marepuanbl IS

PIEKTPOHUKH, HaHOMaTepHaIbl,

TEKCTUJIbHBIE  BOJIOKHA, MCTOYHHKH

DHEPTUU, OPraHUYECKUE W MHHEPAIbHBIC
yIOOpeHus, JICKApCTBEHHBIC BEIECTBA,
OBITOBasI XMUS.

OK07,0K08,0
K04,[TP0S,TTPO
9, TIP11,TTP12,
JIP1, JIP6,
MP09,  JIP4,
JIP14, MPO4,
MP09,  JIP2,
TIP3,

JTP11,JIP15,
MP09.

2. OIIeHO‘leIe CpeacrBa TEKYHICI0o KOHTPOJISA yCIIEBAEMOCTH U KPUTECPHUHU OLCHKU

@doHa TECTOBLIX 3aaHUMI

MO0 JUCIHUIINHE «XHMHUSI»

Conepsxanne Bompoca

IIpaBunbpHBIN

OTBET

Komnerenuus

XHUMUYECKUH IEMEHT — 3TO:

a) pa3HOBUJAHOCTh aTOMOB;

0) THII BEIIECTBA,

B) KJIaCC MOJIEKYJI;

T) TO K€, YTO U MPOCTOE BEILIECTBO.

OK 02

YacTuibl, HAXOAIIHMECS B SAIPE aTOMA:
a) TosIbKO IPOTOHBI;

0) TobKO 2NIEKTPOHBI;

B) IIpoTOHBI 1 HEUTPOHBI,

r) [IpOTOHBI U AIEKTPOHBI

OK 02

[TopskoBbIi HOMED A71eMeHTa — 3T0?

a) UncIio 21eKTPOHOB Ha BHEIIHEM CJIO€ aToMa
0) Yuncno HENTPOHOB B spe aToMa

B) CymMMa NpOTOHOB M HEUTPOHOB B sApe aToMa
r) Uncio JIeKTPOHOB B aTOME

OK 02

DreMeHTapHbIe YAaCTHIIbI, BXOJSIUE B COCTAB
aToma:

a) [IpoToHsI

6) IIpoToHBI 1 HEUTPOHBI

B) HelTpoHBI 1 371€KTPOHBI

r) IIpoTOHBI, 37IEKTPOHBI U HEUTPOHBI

OK 02

BcraBbTe npoInyieHHoe CI0BO:
[IpuHanIeXKHOCTH aTOMA K ONPEAEIEHHOMY
XUMHUYECKOMY JJIEMEHTY OIPENEIAETCS

3apsIoM siapa

OK 02

BcraBbTe npomyIieHHoe CI0BO:

HpOCTpaHCTBO BOKPYTI' aTOMHOTO d/ipa, B KOTOPOM

HanOoJee BCPOATHO HAXOXKIACHUC JJICKTPOHA,
Ha3bIBaACTCA

opouTab

OK 02

BcraBbTe mpomnymieHHOe CloBoO:
CrocoOHOCTh OTHOTO BEIIECTBA PACTBOPSTHCS B
JIPYrOM — 3TO

PaCTBOPUMOCTD

OK 02
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8. Y cTaHOBUTE COOTBETCTBUE MEXKAY XUMUUYECKUM 1-6) OK 02
3JIEMEHTOM U KOJIMYECTBOM IIPOTOHOB B s1IpE 2-B)
aToma. 3-r)
1. Xmop a) 8 4-a)
2. Yraepon 0) 17
3. @rop B) 6
4. Kucnopon r) 9
0. YcTaHOBUTE COOTBETCTBUE MEXTY HOMEPOM 1-6) OK 02
SHEPreTHYECKOTr0 YPOBHS U KOJTMYECTBOM 2-r)
AJIEKTPOHOB Ha HEM 3-a)
1. 1 a) 18 4-B)
2.2 0) 2
3.3 B) 32
4. 4 r) 8
10. VY CTaHOBHTE COOTBETCTBHE MEXKTY KIIACCOM 1-B) OK 02
HEOPTaHWYECKUX COSAMHEHUN U IPUMEPOM 2-6)
HEOPraHMYECKOTO BEIIEeCTBA 2'3)
1. Oxcun a) H2SO4 )
2. Coupb 0) NaCl
3. Kucnora B) NaxO
4. OcHOBaHHUE r) Ca (OH),
11. COBOKYITHOCTh aTOMOB C OJJMHAKOBBIM 3apsIIOM 0) OK 02
aapa
a) Atom
0) XUMUYECKHI SJICMCHT
B) IIpocToe BemecTBo
r) C0XKHOE BEIIECTBO
12. DNeKTpOHENTpalIbHAs YaCTUIIA, COCTOAIIAS U3 0) OK 02
MOJIOKUTEIHLHO 3aPSHKEHHOTO S1Ipa U
OTPHIIATEIIBHO 3aPSHKEHHBIX 3JICKTPOHOB
a) Monekymna
0) Uon
B) ATOM
r) XUMHUYECKUHN AIEMEHT
13. | Pa3HOBHUIHOCTH ATOMOB OJHOTO M TOTO K€ B) OK 02
XUMHUYECKOTO 2JIEMEHTa, UMEIOINE OJUHAKOBBII
3apsia sapa, HO pa3HbIe MacCOBBIE YUCIIA
a) Monekyna
0) Uon
B) U3oTOM
r) Katnon
14. | BeraBbTe npomnyiieHHOE CI0BO: SHEPruen OK 02
CocrosiHue AJIEKTPOHA B aTOME OTIPEIEIsETCs JJICKTpOHA
15. | BcTaBbTe IPOIYIIEHHOE CIOBO: s, p,d, f OK 02
Ha naHHBIIT MOMEHT U3BECTHBI CIIEIYIOIINE TUITBI
opOuTanei
16. | BcraBbTe MpOMyIIEHHBIE CIIOBA: ocnabeBaror, OK 02
B neproge ¢ yBennuenueM 3aps10B aTOMHBIX YCHIHNBAIOTCA

s7Iep PJIEMEHTOB(CJIeBa HAMIPABO) METAIITNYECKHE
CBOMCTBA ,a
HEMETAJNIMYSCKHE
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17. | YcraHOBHTE COOTBETCTBUE MEKY Ha3BaHHEM 1.-0) OK 02
COJIM TIOJTy4ae€MOM CpesIo B pe3yJibTaTe 2.-a)
TUIPOJIH3a 3.-B)
1. Xmopun Hatpus a) meJoYHast
2. Kap6onart Harpus 0) HeliTpanbHas
3. XJ10pu aTtOMUHUS B) KHCJIas
18. YcTaHOBUTE COOTBETCTBUE MEXKITY XUMHUUYECKUM l. -1) OKO1
3JIEMEHTOM H €T0 CTETICHBIO OKHCIICHUS 2. -B)
1. Kucnopon a) 1" 3.-0)
2. Xnop 6) 2" 4. -a)
3. unk B) I
4. Harpuii r)2
19. YcTaHOBUTE COOTBETCTBUE MEXKITY XUMUYECKUM l. -1) OK 02
3JIEMEHTOM M KOJMYECTBOM HEUTPOHOB B SIAPE 2. -0)
aToMa. 2 - B)
1. ®ochop a) 14 -~ a)
2. Harpwuit 0) 12
3. Turan B) 26
4. AmoMuHUI r) 16
20. | B mepuoje cieBa Hapaso: 0) OKO1
a) YBEJIMYUBAIOTCS METAUTHICCKUE CBOKCTBA
0) Bo3pacTaer YHeprusi HOHU3ALUN
B) YMEHBIIACTCS SHEPTHUST HOHHU3AIIH
21. | B rpymme cBepxy BHH3: 0) OKO1
a) YCHJIMBAIOTCS METANIMYECKUE CBOMCTBA
0) yCUITUBAIOTCS BOCCTAHOBUTEIbHBIE CBOWMCTBA
B) YMEHBIIIACTCSI ATOMHBIN PaInuyc
22. BemecTBa, pacTBOPBI KOTOPBIX 00JIaTAF0T a) OKO01
ANEKTPUYECKOM MTPOBOJUMOCTHIO
a) DIJIEKTPOJIUTHI
6) HeanexkTpoauTsl
B) ConbBathl
r) 'uapater
23. | BcTaBbTe MPOIYIIEHHOE CIIOBO: pOCTOE OKO08
BelecTBO, MOCTpOCHHOE aTOMaMH OJTHOTO
XUMHYECKOTO — TO BEIIECTBO.
24. | BcraBbTe NpomyIeHHOE CI0BO: KOJIMYECTBO OK 02
OTHo1IEHNE MOJISIPHOTO 00beMa ra3000pa3Horo BCIICCTBA
BEIIECTBA K ero 00beMy — 3TO
25. BceraspTe mpoIyiieHHoe Cl10Bo: 3JIEKTPOJIUTAYECK OK 02

Pacnan QJICKTPOJIMTA Ha COJIbBATUPOBAHHBIC HOHBI
o AeMCTBUEM MOJICKYJI PACTBOPUTEIIA — 3TO

asg Jucconuanusa
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26. | YcTaHoBUTE COOTBETCTBUE MEXAY popMynaMu l.e) OK 02
BEILIECTB U KJIACCaMU HEOPTaHUYECKUX 2.a)
COCTMHCHUI 3.0)
4. n)
1. Na[Al(OH)4] a) amdoTepHbIC THAPOKCHIBI
2. Cr(OH)3 0) KHCIIOTBI
3. HMnO4 B) OCHOBHBIC COJIU
4. Fe(OH)2 T') KUCJIBIE COJIH
1) OCHOBaHHE
€) KOMIUICKCHBIC COJIH
27. | YCTaHOBUTE COOTBETCTBUE MEK/Y KJIACCOM 1. B) OK04
HEOPTaHUYECKUX COCTUHCHUHN U TPHUMEPOM 2.0)
HEOPraHU4eCKOro BEIIeCTBA Z 123
1. Okcun a) HoSOq4 )
2. Conb 6) NaCl
3. Kucnora B) Na,O
4. OcHoBaHue r) Ca (OH)»
28. | Vcranosute cooTBeTCcTBUE Mexay (Gopmynamu u | 1. a) OK 02
KJIaCCaMU HEOPTaHUYECKOT'O BEIIECTBA: 2.8)
1.Kucnotsr a) H3PO4, i f))
2. Comun 0) KOH, ’
3.0cnoBanus  B) KNO3
4.0xcupl r) MgO
29. | I'pymnma 3;1eMEHTOB, COIEPIKAIIUX TOIBKO 0) OK 02
METaJLIBI
a) Li, Be, B
0) K, Ca, Sr
B) H, Na, Cu
r) Se, Te, Po
30. | Teopwus XHMHYECKOTO CTPOEHUS B) OK 02
OpPraHMYECKUX COCIMHEHMH OblLiIa CO3/1aHa:
a) M.B.JIoMOHOCOBBIM
0) A..MenneneeBbim
B) A.M.byTiepoBbim
r) .bepuennycom
31. OGIUM (U3HIECKHUM CBOMCTBOM METAILIOB HE r) OK 02
SIBIISICTCSL:
a) TYTOIUIaBKOCTh;
0) MIaCTUYHOCT;
B) BBICOKASI AJICKTPOITPOBOIHOCTH;
r) OJIeCK.
32. | BeraBbTe MpOMyYIIEHHOE CIIOBO: BAJIEHTHOCTH OK 04
ATOMBI B MOJICKYyJIaX OPTaHUYECKUX BEIICCTB
COCIMHEHBI COTJIACHO UX
33. | BeraBbTe mpomyIieHHOE CIOBO: reOMETpUYICCKas OK 02
Cy1iecTBYIOT /1Ba BUJ1a TPOCTPAHCTBEHHOM 1 OITHICCKaA
HU30MEpPUH — 3TO
34. | BcTaBbTe NPOMYIIEHHOE CIOBO: OIMHAPHBIMH, OK 02
ATOMBI yriiepojia MOTYT COEUHSTHCS APYT C JIBOMHBIMH,
TPONHBIMHU

IpPYroM CBSI3MH.
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35. VYcraHoBUTE COOTBETCTBUE MEXKAY OpraHuYeckuMm | 1. B) OK 02
COCIMHEHHUEM U XapaKTEpHOH T'PYIIION B 2.0)
CTPOEHUH MOJIEKYJIBI. 3.1)
1.I'mapokcunbHas a) cioxHbIe d3Gupe | 4. a)
2.KapOoxkcuibHas 0) KHCTIOTHI
3.KapOonunbHas B) CITUPTHI
4.CnoxxHod(upHas I') aJIbJICTHJIbI
36. YcTaHoBUTE COOTBETCTBHE MEX1Y Ha3BaHUEM 1.1) OK 02
OpPraHUYECKOTO COCTMHEHUS U IPUHAICKHOCTHIO | 2. B)
€ro K KJjaccy. 3.0)
1. byranon-1 a) KapOOHOBBIE 4. a)
KHCJIOTHI
2. IIponanann 0) KETOHBI
3. AueroH B) aJIbJCTHIbI
4. MypaBbpHuHas KHCJIOTA ') COUPTHI
37. YcTaHOBUTE COOTBETCTBUE MEXKTY KJIACCOM 1. B) OK 02
OpPraHUYECKUX COCTMHECHHUI U BEIIECTBOM 2. a)
1. ApeHbl a) OPTO-Kpe30J1 3. 1)
2. ®enon 0) ameTuiieH 4. 0)
3. Anpaerunsl B) OEH3011
4. HenpenenbHbie r) popmanbaerua
YIJI€BOJIOPOIABI
38. DneMeHTapHbIe YaCTHUIIbI, 00pa3yroIIye T) OK 07
SHEPreTHYECKUEe YPOBHU
a) [IpoTonsl
0) [IpoTOHBI U HEUTPOHBI
B) HeliTponsl
) DJIEKTPOHBI
39. KonnuecTBo 3J1IeKTPOHOB, KOTOPOE MOKET 0) OK 07
HaxOJIUTCS Ha OJTHOM opOuTanu
a)l
0)2
B) 3
r)4
40. Camblil akTUBHBIA HEMETAJT CPEJIU DJIEMEHTOB: a) OK 07
a)F
0) Cl
B) Br
r)l
41. | BeraBbTe MPOIMYIIEHHOE CIOBO: NU-CBS3b OK 07
XuMudeckas CBsi3b, 00pa3yroIIascs B pe3ysibTaTe
«OOKOBOT0» MEPEKPHIBAHUS dIEKTPOHHBIX
opOuTaseli BHE IMHUU CBSI3H, HA3bIBACTCS
42. | BcraBbTe NPOIYIIEHHOE CII0BO: IIECTh OK 07
ATOM yTIIepoja B OpraHu9IeCKIX COCTMHEHUSX
MMEET BaJICHTHOCTh
43. | BeraBbTe MPOIMYIIEHHOE CIOBO: YCHJIMBAIOTCS OK 07

B psany anemenToB Li-Na-K-Rb
BOCCTaHOBUTENbHbBIE CBOWCTBA
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44. VYKaxuTe COOTBETCTBUE MEXKAY HA3BAHUEM U 1. 1) OK 02
BUJIOM CIIUPTA. 2. B)
1. OTHIICHTJIMKOJIb a) 3. 0)
apOMaTUYECKUI 4. a)
2. DTaHOoa 0)
TPEXaTOMHBIN
3. ['muuepun B)
OJIHOATOMHBII
4. DeHMIMETaHO I)
JIByXaTOMHBIN
45. YcTaHOBUTE COOTBETCTBUE MEXKAY OpraHUYecKuM | 1. B) OK 08
COCIMHEHHEM M XapaKTePHOU TPYIION B 2. 0)
CTPOCHHH MOJIEKYJIbI. 3. 1)
1. ['uapoxkcunpHas a) CIIO’KHBIC 4. a)
3¢hupsI
2. KapOoxkcunpHas 0) KHCIIOTHI
3. KapGonunpHas B) CIIUPTHI
4. CnoxxHospupHas T') aJIbJACTH/IBI
46. YcTaHOBHTE COOTBETCTBUE MEXKy peareHTaMu 1 | 1. B) OK 08
MPOJYKTaMHU PEeaKIui 2. 1)
l. H2S u O2 a) ZnSO4uH2 |3. a)
2. H2S04 u Cu 6) CuSu 4. 0)
H2S04
3. H2SO4 u Zn B) Su H20
4. H2S u CuSO4 r) CuSO4 , SO2
u H20

Kpurepun onenuBanus:

O N s W=

9.

10.
11.
12.
13.
14.
15.
16.

«5» 90% - 100% mnpaBUIbHBIX OTBETOB;
«4» 70% - 89% mnpaBUIBHBIX OTBETOB;
«3» 50% - 69% npaBUIBHBIX OTBETOB;
«2» menHee 50% npaBUIbHBIX OTBETOB.

TeMbl HHAUBUAYAJIBHBIX IPOEKTOB
10 JUCHUILINHE «XHMHU»

HpeI[CTaBJ'IeHI/Ie 0 XUMHUYCCKUX NMPCBpPAMICHUAX B TOCYAApCTBaxX I[peBHCFO Mexc):[ypeqb;l.

Xumnueckue TaitHel [Ipesnero Erunra.

ATOMHUCTHUYECKHUE MPEJICTABICHHS B TPYAaX aHTHUHBIX (PHIOCO(OB.
AOGy-Amn MOH Cruna(ABulIeHHA)-BbIIAIOIINKCSA Bpad U XUMHUK.
IIpencraBienus o Npupoie APEBHUX CIIABSH.

«Cexkpertnble 3HaHuA» B Kuesckoii Pycu.

Tokcuueckue cBOMCTBAa HHAUNCKUX SII0B.

EcrecTBeHHOHay4HbIe HAOMIOCHUS B «X0KEHUH 3a Tpu Mops» Adanacuss Hukuruna.
IInmesas © XUMHAYECKast LICHHOCTh BOCTOYHBIX IIPSTHOCTEM.
«Hatypanphnas ¢unocodus» Mcaaka HproToHa.

EBponeiickue ydeHble-aBTOPbI OMOJIOTHYECKON CUCTEMATUKH.
Kpymienue reopuu ¢Giorucrona.

bopn0a uzeii B co3gaHiy aTOMHO-MOJIEKYJISIPHOTO YUEHHSL.
YHHBEpPCATBHBIN XapaKTep 3aKOHA COXPaHEHUSI.

DIIEKTPUYECTBO B KUBOM IIPUPOJIE.

[IpuHIMIIMATBHBIE OTINYHS )KUBBIX U HEXKUBBIX CHCTEM.

17. Muororpansocts Tananta /[.11.Menneneesa.

18. Bknag A.M.bytiepoBa B pa3BUTHE XUMUYECKON HAYKH.

19. PeanpHoe 1 BUpTYyasibHOE B hopmyie Kekkyie.
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20. IIporpeccuBHOE U PETPECCUBHOE PA3BUTHE B OMOJIOTHUH.

21. CX0aCTBO U pa3iMiue PpaCTUTEIbHBIX U )KUBOTHBIX OPTaHU3MOB.
22. lleneOHble CBOMCTBA MPUPOAHBIX MUHEPAIBHBIX BOI.

23. YHuKabHbIE OMOIOTHYECKUE CBOMCTBA 03epa TamOyKaH.

24. IlepceKTHBBI pa3BUTHSI OMOTEXHOJIOTHH.

25. Pa3ym Kkak OMoconuanbHOE SIBICHHE.

Kpurepun oueHuBaHus:
Oyenxa « Omauunor:

— paboTa HOCUT MPAKTHUYECKUH XapaKTep, COACPKHUT IPaMOTHO U3TI0KEHHYIO
TEOPETUYECKyI0 0a3y, XapaKTepu3yeTcs JIOTUYHBIM, TIOCIIEI0BATEIbHBIM U3JI0)KEHUEM MaTepHralia ¢
COOTBETCTBYIOLIMMH BBIBOJAMH U 0OOCHOBAHHBIMHU TPEASIOKEHUSIMHU;

—  Tpu 3ammTe padboThl 00yYaIOIMUKCS MTOKA3bIBAET TOCTATOUYHO IITyOOKHE 3HAHUS
BOIIPOCOB TE€MbI, CBOOOTHO ONEPUPYET TaHHBIMH HCCIIEI0BAaHUSMHU, BHOCUT 00OCHOBAaHHBIE
MIPEUIOKEHUS, BO BPEMS BBICTYIUICHUS HCIIOJIb3YET HATJISAHbIE TOCOOUs (TabIUIIbl, CXEMBI,
rpaduKy, 3JIEKTPOHHBIC IPE3EHTALIMU U T.[.) WIH pa3JaTOYHbIA MaTepual, Jerko OTBeYaeT Ha
IIOCTABJIEHHBIE BOIIPOCHI.

Oyenka «Xopouioy:

—  HOCHUT IPAaKTHUUYECKUN XapaKTep, COAEPKUT IPaMOTHO U3JI0KEHHYIO TEOPETUUECKYIO
0a3y, XxapakTepu3yeTcs MocieA0BaTeIbHBIM U3JI0KEHUEM MaTepralla C COOTBETCTBYIOIIUMU
BBIBOJIaMH, OJTHAKO C HE BII0JIHE 00OCHOBAHHBIMHU IIPEIJIOKEHUAMU;

—  TIpu 3ammTe 00yJaroIuiics MOKa3bIBaeT 3HAHUS BOIIPOCOB TEMBbI, ONIEPUPYET JaHHBIMU
WCCIIeIOBaHM, BHOCUT MPEJIOKEHUS, BO BpeMs BBICTYIUICHHS HCIIONb3YeT HATJISHbIC TOCOOHS
(Tabmuiel, cxembl, rpaduKy, JEKTPOHHBIC TPE3CHTAINH U T.J.) WX pa3JaTOuHbId MaTepua, 0e3
0COOBIX 3aTPyIHEHUI OTBEYAET HA OCTABICHHBIE BOMPOCHI.

Oyenka «YooenemeopumenvHoy:

— HOCHT MPaKTUYECKHI XapaKTep, COACPKHUT TeOpeTUIecKyto 0azy, 6a3upyercs Ha
MIPAKTUYECKOM MaTepuase, HO OTIIMYAETCs TOBEPXHOCTHBIM aHAIM30M U HEIOCTATOYHO
KPUTHUYECKUM paz00poM, B HEH IPOCMATPUBAETCSl HEMOCIIEI0BATEIbHOCTh U3JI0KEHHS MaTepHala,
MpeICTaBIeHbl HEOOOCHOBAHHBIE MTPEITIOKEHUS;

— HMMEIOTCS 3aMEYaHMs 10 COACPIKAHUIO pabOThI U 0OPMIICHHUIO;

— IIpH 3a1uTe 00yUYaIOLIUICs MPOSIBISET HEYBEPEHHOCTb, TOKA3bIBAET cllab0e 3HaHUE
BOIIPOCOB TE€MBI, HE AAET MOJIHOTO, APIYMEHTHPOBAHHOTO OTBETA HA 3a/JaHHbIE BOIPOCHI.

Oyenxa «HeyoosnemeopumenbHoy:

— WHIUBUAYATBHBIN TIPOCKT HE 3aBEPIICH;

— K 3amure oOy4yarouuiicss He TOMyCKaeTcsl.
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