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1. IlosicHMTeJbHAA 3aNMCKA

[IporpamMma yueOHOW AUCHUILUIUHBI «XUMHUS» TMpeAHA3HAUYCHA U1 HU3YYCHHs] B YUPEKIACHUIX
HA4YaJlbHOTO W CPEIHEro MpOPEeCCHOHAIBHOTO O00pa3oBaHUs, pPEAM3YIONMX 00pa30BaTEILHYIO
porpamMMmy CpeaHero (IMoJIHOro) o0imero oopa3oBaHus, MPU MOJATOTOBKE KBATU(HUIIUPOBAHHBIX pad0OUNX
U CHELMAIMCTOB CPEIHETO 3BEHA.

[TporpaMma opueHTHpOBaHA HA JOCTHKEHHUE CIASAYIOUINX LeJel U 3a1a4:

[{enb: ®OpMUPOBAHUE Y CTYJICHTOB MPEICTABIEHUS O XUMHUYECKON COCTABISIOIIEN €CTECTBEHHO-
HAyYyHOM KapTUHBI MHpa KaK OCHOBBI TMPUHATUS PELIEHUH B JKU3HEHHBIX U MPOU3BOJCTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O IIOBEJICHUS B IPUPOJIHOM cperie.

3agaun:

1) cpopmupoBaTh MOHMMAHUE 3aKOHOMEPHOCTEH MPOTEKaHWS XMMHUYECKHUX IPOIECCOB M SIBICHUU B
OKpy)Xarollel cpeze, LEIOCTHOW HAyYHOW KapTUHBI MHpa, B3aMMOCBS3M U B3aMMO3aBUCHUMOCTHU
€CTECTBEHHBIX HayK;

2) pa3BUTh YMEHHUS COCTaBJIATH (POPMYJIbl HEOPTaHUYECKUX U OPraHUYECKHUX BEIIECTB, YpPaBHEHUS
XUMAYECKHX PEaKIWH, OOBACHATH MX CMBICI, HWHTEPIPETHPOBATH PE3YIbTAaThl XUMHYECKHX
9KCIIEPUMEHTOB,

3) chopmMHUpOBaTh HABBIKM POBEACHUS MPOCTEHIINX XUMHUIECKUX IKCIIEPUMEHTAILHBIX MCCIICIOBAHUN C
coOJI0ICHUEM TTPaBIII OE30MACHOTO OOPAIIEHUS C BELIECTBAMU U TaOOPaTOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHHUS HCIIOJIb30BAaTh MH(OPMALIMIO XUMHUUECKOTO XapaKTepa U3 pa3IMuHbIX UCTOYHUKOB;

5) chopmupoBaTh yMEHHS MNPOTHO3UPOBATH TMOCIEACTBUS CBOCH JCSITENBHOCTH M XHMHUYECKUX
IIPUPOJHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX MPOLIECCOB,;

6) chopMupoBaTh MOHMMAHHWE 3HAYUMOCTH JIOCTH)KCHHH XHUMHUYECKOW HAyKHM M TEXHOJIOTHH ISt
Pa3BUTHS COIMATBHOMN U IPOU3BOJICTBEHHOM cep.

Oco0oe 3HaYeHHE NUCUUIUIMHA UMEET MpH (OPMUPOBAHUU U PA3BUTUU OOIIMX KOMIETEHIUN B
cootBeTcTBUM ¢ PI'OC:

OK 01. Bsibupats ciocoOsbl pemieHus 3ajad npodeccuoHaIbHOM AeATeNbHOCTH, TPUMEHUTEIBHO
K pa3IM4HbIM KOHTEKCTaM.

OK 02. OcymiecTBiasTh NOUCK, aHAINW3 M HMHTEPIpETalui0 HH(POpMalUU, HEOOXOAUMOW JUIs
BBITIOJTHEHUS 33/1a4 NPOECCHOHATBHON JAESITENbHOCTH.

OK 03. IlnanupoBaTh W pealu30BbIBaTh COOCTBEHHOE MpO(ecCHOHANbHOE M JMYHOCTHOE
pa3BUTHE.

OK 04. PabotaTth B KOJJIEKTHUBE U KoMaHze, 3()()EeKTHBHO B3aMMOJIEHCTBOBATH C KOJUIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 05. OcymecTBisTh YyCTHYHO U NUCBMEHHYI0O KOMMYHUKALIMIO HA TOCYIapCTBEHHOM SI3BIKE C
y4€TOM 0COOEHHOCTEN COLMAIbHOTO U KYJIbTYPHOTO KOHTEKCTA.

OK 06. IlposiBiATH TIpa’kJaHCKO-NIATPUOTUYECKYIO TMO3MIMIO, JIEMOHCTPUPOBATH OCO3HAHHOE
MOBE/ICHHE HAa OCHOBE TPAJAMIIMOHHBIX OOIIEUYEIOBEYECKIX IEHHOCTEH.

OK 07. CopnelicTBOBaTh COXpaHEHUIO OKPYXKAIOLIEH cpelsl, pecypcocOepexennto, 3pPpeKTUBHO
JENCTBOBATh B UPE3BBIYAHBIX CUTYyaIUAX.

OK 08. Mcnonb3oBath cpeacTBa (pu3nueckon KyJabTyphl ISl COXpPAHEHUS U YKPETUICHUS 310POBbs
B Mporiecce MpodeCcCHOHATBHON AESITEIBHOCTH W TOAJEPKaHUsT HEOOXOIUMOTO YPOBHS (HU3HMYECKOM
[IOATOTOBJIEHHOCTH.

OK 09. HUcnonbs3oBaTh HHGOPMAIIMOHHBIE TEXHOJIOTUHU B POHECCHOHATBHON AESITETbHOCTH.

OK 10. ITosp30BaThCst MpohecCHOHATBHON JOKYMEHTAIMEeH Ha roCy1lapcTBEHHOM U HHOCTPaAaHHOM
SI3BIKE.

OK 11. [InaHupoBaTh NpeanpUHUMATEIbCKYIO AESITEIBHOCTD B POpeCcCHOHATIBHOM chepe.

B pamkax mnporpammbl y4eOHOM AMCHUMIIIMHBI OCBAaMBAIOTCA JIMYHOCTHBIE, METallpeIMETHbIE WU
IpEeIMETHBIEC Pe3yNbTaThl ¢ cOOTBETCTBUHU ¢ TpeboBanusaMu OI'OC cpennero obdmero oopazoBaHus.

[TnanupyemMbie pe3yabTaThl OCBOCHUS JUCHUIUIMHBI JudHOCTHBIE (JIP), metanpenmernsie (MP),
npeaMeTHele A1 6a3oBoro yposHs uzydenus (I1P):

JIP 01 Poccuiickyro rpaXaaHCKyl0 HWIAEHTHUYHOCTb, MAaTPUOTHU3M, YBAKEHUE K CBOEMY HapoAay, YyBCTBa
OTBETCTBEHHOCTH mepen PoauHoN, ropmoctu 3a cBOMl Kpail, cBOO PoauHy, Mpomnuioe W HaCTOSAIIEe
MHOTOHAIIMOHAJIBHOTO Hapona Poccun, yBakeHHe rocyJapCTBEHHBIX CUMBOJIOB (Tep0, dhiar, rumMH)



JIP 02 I'paxknmaHCKylO0 TO3UIMI0 KaK aKTUBHOTO W OTBETCTBEHHOTO YJEHA POCCHIICKOTO OOIIeCTBa,
OCO3HAIOIEr0 CBOM KOHCTUTYIHMOHHBIE IMpaBa U OOA3aHHOCTH, YBAXKAIOLIETO 3aKOH M MPaBOMOPSIOK,
00JIaJjaloIero 4yBCTBOM COOCTBEHHOT'O JOCTOMHCTBA, OCO3HAHHO NPUHUMAIOLIETO TPaIUIMOHHBIC
HAI[MOHAJIbHBIE U OOIIeYeI0BEYECKHE TYMaHUCTUUECKUE U IEMOKPATHUECKHUE IEHHOCTH.

JIP 03 T'oroBHOCTSH K ciaykeHHI0 OTEUeCTBY, €ro 3aluTe.

JIP 04 CdopmMupoBaHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO DPa3BUTHUS
HAayKd W OOIIECTBEHHON NPAKTHKH, OCHOBAHHOTO Ha JHANIOTe KYJbTYp, a TAaKKe Pa3IUYHBIX (opM
OOIIECTBEHHOT'O CO3HAHMSI, OCO3HAHHUE CBOETO MECTa B MOJUKYJIBTYPHOM MHpE.

JIP 05 CdpopmMupoBaHHOCTH OCHOB CaMOpa3BUTHUS ©  CAMOBOCIHUTAHHS B  COOTBETCTBUU C
o0I1eueI0BeYECKUMHU [IEHHOCTSIMU U HJieallaMi TPakJJaHCKOTO O0IeCTBa; TOTOBHOCTh M CIIOCOOHOCTH K
CaMOCTOATEIIbHOM, TBOPYECKON U OTBETCTBEHHOM ACATEIBHOCTH

JIP 06 TonepaHTHOE CO3HAHHWE U TOBEJIEHUE B MOJUKYJIBTYPHOM MHUpPE, TOTOBHOCTh U CIHOCOOHOCTH
BECTU JHAJOT C JPYTHMMH JIOABMH, JOCTUTATh B HEM B3aUMOIIOHMMAHUS, HAXOIUTh OOINME eI U
COTPYOHUYATh JJS MX JIOCTHXKEHUS, CIOCOOHOCTh MPOTUBOCTOSITH HUACOJIOTHH HKCTPEMU3MA,
HAIlMOHAJIU3MA, KCEHO(POOMH, JTUCKPUMHUHALMK TI0 COLMAIBHBIM, DEJIMTHO3HBIM,  PAaCOBBIM,
HallMOHAJIbHBIM MPU3HAKAM U JPYTUM HEraTUBHBIM COLUAIIbHBIM SIBIICHUSAM

JIP 07 HaBbiku COTpyAHHUYECTBA CO CBEPCTHHUKAMH, JETbMHU MIAIIIETO BO3PAcTa, B3POCIBIMH B
00pa30BaTenbHOM, OOIIECTBEHHO IMOJE3HOW, yueOHO-HUCCIeI0BaTeIbCKOM, IPOEKTHON M JIPYruX BHIAX
NEeSITEIbHOCTH

JIP 08 HpaBcTBeHHOE CO3HAHME U MOBEACHUE HA OCHOBE YCBOCHHS O0IIEYEIOBEYECKUX LIEHHOCTEN

JIP 09 T'oTOBHOCTh M CHOCOOHOCTH K 0Opa30BaHUIO, B TOM YHCJIE CAMOOOPa30BaHUIO, HA MPOTSHKEHUH
BCEH JKHM3HU; CO3HATEIHHOE OTHOLICHHE K HENPEPHIBHOMY OOpa30BaHUIO KaK YCIIOBUIO YCIEIIHOM
npoeCCHOHATBFHON 1 00IIECTBEHHON IEATEIIbHOCTH

JIP 10 Dcretnyeckoe OTHOIIEHME K MHUPY, BKIIOYAas 3CTETUKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, OOLIECTBEHHBIX OTHOLIEHUM

JIP 11 IlpunsaTtre u peanu3alyio EHHOCTEH 310pOBOTO U Oe30macHoro odpas3a *HU3HU, TOTPEOHOCTH B
(U3MYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHON  JESATENbHOCTHIO,
HEMpPUSITHE BPEAHBIX MPUBBIYEK: KYPEHUS, YIIOTPEOICHHSI aTKOTOJIsI, HAPKOTUKOB

JIP 12 BepexxHoe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILIEHHE K (PU3MUYECKOMY U TICHXOJOTHYECKOMY
3JI0pPOBBIO, KaK COOCTBEHHOMY, TaK U JAPYTUX JIFOJIeH, yMEHUE OKa3bIBATh MEPBYIO MOMOIIh

JIP 13 Oco3nanHbiii BbIOOp Oyaymiei mnpodeccun W BO3MOXKHOCTEM peaau3ali  COOCTBEHHBIX
KU3HEHHBIX IUJIAHOB; OTHOIIEHHE K MPO(ecCHOHATBLHON NESTENIbHOCTH KaK BO3MOXKHOCTU y4acTHs B
pEIIeHUH JIMYHBIX, 00IIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIMOHAIBHBIX TTPOOJIEM

JIP  14CpopMUPOBAHHOCTH  HKOJOTMYECKOTO  MBIIUICHUS, TIOHUMaHUs BIUSHUS  COIMAIBHO-
SKOHOMMYECKUX IPOILIECCOB HA COCTOSHME MPHUPOJHOM M COLUAIBbHOM Cpeibl; MPHOOpETEHUE OIbITa
9KOJIOTO-HAMNPABICHHON JAESATEIbHOCTH

JIP 15 OtBeTcTBEHHOE OTHOIIEHHE K CO3JAHMIO CEMbU Ha OCHOBE OCO3HAHHOIO NMPUHATUS LEHHOCTEH
CEMENHON )KU3HU

MP 01 CamocrostenpbHO (GOpPMYIUPOBaTh W aKTyaIM3UpOBaTh MpoOjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

MP 02 VYcranaBnuBaTh CYIIECTBEHHBIN MPH3HAK WM OCHOBAHMS JI CpaBHEHUS, KJacCU(PUKALUU U
0000IICHHS;

MP 03 OnpenensaTe Henu AeATeIbHOCTH, 33/1aBATh IAPAMETPBI U KPUTEPUHN UX TOCTUKEHUS;

MP 04 BbIsBASTS 3aKOHOMEPHOCTH M IIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBIICHUSAX;

MP 05 BHOCUTH KOPPEKTUBBI B ACSATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB IEISIM, OLICHUBATH
PHUCKH MOCTEACTBUHN AESATEIbHOCTH;

MP 06 Brnangets HaBbIKaMU y4e€OHO-HCCIIEIOBATEILCKOM ¥ TIPOSKTHOW E€ATEITBHOCTH, HABBIKAMHU
pasperieHus npoobiem;

MP 07 CrnocoOHOCTh W TOTOBHOCTh K CaMOCTOSITEJIBHOMY IOWCKY METOJOB PEIICHHS MPAKTHUYECKUX
3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/I0B IMO3HAHMUS,

MP 08 Osnanenue BUIaMU JEATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS, €r0 HWHTEpIpETalNH,
MpeoOpa3oBaHUI0 M TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHUTYAIUSX, B TOM YHCJIE TPU CO3TAHHUH
Y4eOHBIX U COITUATBHBIX TPOEKTOB;

MP 09 ®opmupoBaHre HAy4YHOrO THINA MBIIUICHUS, BJIaJICHUE HAYYHOU TEPMHUHOJIOTHUEH, KIIOUYEBBIMHU
MOHSATUSAMH U METOJAMU;



MP 10 CraButh u ¢GoOpMyIupoBaTh COOCTBEHHBIE 3aqa4d B OOpPa30BATEIBHOW NEATEIHHOCTH U
KU3HEHHBIX CUTYalHsIX;

MP 11 BbISBAATh NPUYMHHO-CIEACTBEHHBIE CBSA3M M aKTYaJIIM3UPOBATh 3ajady, BbIABUIATH TUIIOTE3Y €€
peuieHus, HaxXOoAWTh apryMEHThbl JUIsl JOKa3aTelIbCTBAa CBOMX YTBEPXKICHMM, 3aaBaTh NapameTpbl U
KPUTEPUHU PELLEHUS;

MP 12 AHanu3upoBaTh NOJYYEHHBIE B XOJ€ PELICHUS 3a/1aud pe3yibTaThbl, KDUTUUYECKU OLEHUBATH MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

MP 13 JlaBaTh OlIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATH IPHOOPETESHHBIH OIIBIT;

MP 14 Bnagerp HaBbIKAMH MOJY4YeHUs MH()OpPMAIMK U3 MCTOYHHKOB PA3HBIX TUIIOB, CAMOCTOATEIHHO
OCYILIECTBIIATH MOUCK, aHAIM3, CUCTEMATU3AIMI0 U UHTEPIPETAUI0 HHPOPMALIMKU PAa3IUYHBbIX BUIOB U
(dbopM TpeICTaBICHHUS,

MP 15 Co3paBaTh TEKCThI B pas3iW4HBIX (opMaTax C YYETOM Ha3HA4YCHHS MH(POPMALMH U IIEICBOU
ayJAMTOPHUH, BEIOUPAst ONTUMAIBHYIO (hOpMY MpesICTaBIeHNUs U BU3YyalIU3aliH;

MP 16 OnenuBaTh 1OCTOBEPHOCThb, JIETMTUMHOCTh HMH(OpPMAIMHU, €€ COOTBETCTBUE IPABOBBIM H
MOpPaIbHO-ITUYECKUM HOpPMaM;

MP 17 Hcnonb3oBaTh cpeacTBa MHOOPMALMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTUHA B pPELICHUH
KOTHUTHBHBIX, KOMMYHUKATHBHBIX W OpPraHM3alMOHHBIX 3a7ad C COOJIIOJICHHEM TpeOOBaHUI
ASPrOHOMUKH, TEXHUKU O€30MaCHOCTU, TUTHEHBI, pecypcocOepekeHHs], MPABOBbIX U STUYECKHX HOPM,
HOPM MH(OPMAIMOHHON OE30MMaCHOCTH;

MP 18 Bnaners HaBbIKaMU pacro3HaBaHUS W 3alIUTH MHPOpMAIH, MHPOPMAIMOHHON 0€30MacHOCTH
JIUYHOCTH.

TP 01 CdopMUpOBaHHOCTh MNPEACTABICHUI: O XUMHUYECKOW COCTAaBJISIOUICH €CTECTBEHHOHAYYHOM
KapTUHBI MUPA, POJIM XUMUU B [TO3HAHUU SIBIIEHUN MPUPOJbI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHONH T'PAaMOTHOCTH, HEOOXOAMMOM Ui pEIICHUs MPAKTUYECKUX 3aJad U
9KOJIOTMYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpelie;

[IP 02 BnangeHue cuUCTEMOM XMMHUYECKHUX 3HAHUN, KOTOpas BKIIKOYAET: OCHOBOIOJIArarolUe MOHSTHUS
(XMMHUYECKHUIl 2JIEMEHT, aTOM, 3JIEKTPOHHAsE 000JI0UKa aroma, s-, p-, 0-3JIeKTpOHHBIC OPOUTAIH aTOMOB,
MOH, MOJIEKYJIA, BAJIEHTHOCTD, 3JIEKTPOOTPULIATEILHOCTD, CTENIEHb OKUCICHHS, XMMUUYECKas CBSI3b, MOJIb,
MOJIIpHAsi Macca, MOJIIPHBIA 00beM, YIIIepOAHbIN CKeNeT, QYHKUMOHANIbHAS TPYIINa, PaJuKall, U30Mepus,
M30MEPBI, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YIJIEBOAOPOBI, KUCIOPOA- U a30TCOACPKAILINE COETUHEHNUS,
OMOJIOTMYECKH aKTUBHBIE BELECTBA (YIJIEBObI, XKUPbI, OEITKN), MOHOMED, MOIUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEAVHEHMsI, KPUCTAJUIMYECKAs PEIIETKa, THUMBl XHMHUYECKUX PEaKLUi
(OKMCIUTEIbHO-BOCCTAHOBUTENBHBIE, 3K30-U 3HJIOTEPMUYECKHE, pPEeaKIlMd HOHHOTO OOMEHa), pacTBOD,
JJIEKTPOJIUTBI, HEDJIEKTPOJUTHI, DJIEKTPOJUTHYECKAs AMCCOLUALMS, OKUCIUTENb, BOCCTAHOBMTEID,
CKOPOCTb XMMMUYECKON pPEaKIMH, XUMUYECKOE PAaBHOBECHE), TEOPUU U 3aKOHBI (TEOPUS XUMHYECKOIO
CTpOEHMsI OpraHnyeckux BemecTB A.M. bByrnepoBa, Teopus 3I€KTPOIUTHYECKON IMCCOLMALINM,
nepuoanueckuii 3akon J[.1. MenaeneeBa, 3aKkoH coXxpaHEHHs] Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHI
A3bIK  XMMHUH, (AKTOJOTMUECKHE CBEACHUS O CBOICTBaX, coOCTaBe, IMOJIY4YeHMH U Oe30macHOM
UCIOJIb30BAHNN BaXHEMIIMX HEOPraHMYEeCKHX M OPraHMYeCKHMX BEUIECTB B OBITY M TNPaKTUYECKOM
JESTEIBHOCTH YEJIOBEKA;

I[P 03 CdopmupoBaHHOCT, YMEHHI BBISIBISATH XapaKTEPHbIE MPU3HAKU W B3aUMOCBSI3b H3YyYEHHBIX
MOHATUM, IPUMEHATH COOTBETCTBYIOLME MOHATHUS IPU ONMCAHUU CTPOCHUS U CBOMCTB HEOPTaHMUYECKUX
U OpraHMYeCKHX BEIIECTB W WX MPEBpAIICHMH; BBISIBIATh B3aUMOCBSI3b XHMHUYECKHX 3HAHHUM C
MOHATHSIMM U IIPEJICTABICHUSIMH IPYTHX €CTECTBEHHOHAYYHBIX IPEAMETOB;

I[P 04 CdopMupoBaHHOCTP YMEHHN UCIOJB30BaTh HAUMEHOBAHHUS XHUMHYECKHX COCIWHECHUM
MEXIYHapOAHOIO COK3a TEOPETUYECKOW M MPUKIATHOW XMMHUHM M TPUBHMAJIbHBIE Ha3BaHUS BaXHEUIINX
BEUIECTB (ITHUJIEH, alleTWIIEH, MIHIEepUH, (GeHon, GpopmManbIerui, yKkCycHas KMCIOTa, TIIUIMH, YrapHbIi
ra3, YIJIEKUCIbIM Ta3, aMMuUak, ramieHas H3BECTb, HETalleHas H3BeCTb, NHUThEBAs COJa U JPYTUX),
COCTaBJIATh (DOPMYJIBI HEOPTraHMYECKUX U OPraHMYeCKHUX BEILIECTB, YPaBHEHUS XMUMHUYECKHUX peakIuil,
OOBSICHATH UX CMBICH; TIOATBEPKIATh XapaKTEPHbIE XUMHUYECKIE CBOMCTBA BELIECTB COOTBETCTBYIOIIMMHU
SKCIEPUMEHTAMM U 3aIIUCAIMH YPABHEHUN XUMUYECKUX PEAKIUH;

ITP 05 CdopMUpPOBaHHOCTh YMEHHI YCTaHABIMBATh NMPUHAUICKHOCTh U3YUYCHHBIX HEOPTaHUYECKHX U
OpPraHMYECKUX BELIECTB K ONPEIEICHHBIM KJIacCaM U I'PYyIIaM COSAMHEHMM, XapaKTepU30BaTh UX COCTaB
Y Ba)KHEHIINE CBOWCTBA; ONPENENSITh BUABI XUMHUUECKUX CBA3CH (KOBaJleHTHAs, MOHHAs, MeTaJlIn4yecKas,
BOJIOPOJIHAS ), THITBI KPUCTAJUIMYECKHUX PEIIETOK BELIECTB; KIAaCCU(PUIMPOBATh XUMUUECKHE PEAKIINN;



IIP 06 BrageHne OCHOBHBIMM METOJAaMH HAyyHOIO ITO3HAHUS BELIECTB M XMMHUYECKUX SIBICHUI
(HabmroieHue, U3MEPEHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE);

ITP 07 CdopMHpPOBaHHOCTE YMEHHI MPOBOIUTH PACUYETHI O XUMHUYECKUM (OpPMYyJiaM M ypaBHEHUSM
XUMHUYECKUX pEeaKlIMid C HCIOIb30BaHUEM (PU3MUECKUX BEIMYMH, XapaKTepU3YIOLIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0oO0beMa (HOpMalbHBIC YCJOBHS) Ta30B, KOJMYECTBA BEIIECTBA;
WCIIO0JIb30BAaTh CHUCTEMHbIE XMMHUYECKUE 3HAHMS U1l NPUHATUS PELICHUM B KOHKPETHBIX >KM3HEHHBIX
CUTYalUsIX, CBSA3aHHBIX C BELIECTBAMU U UX IPUMEHEHHEM;

TP 08 ChopMHUpPOBAaHHOCT, YMEHHMM IUIAHUPOBATh M BBINOJHATH XUMHUYECKHH OSKCHEPUMEHT
(mpeBpalleHUs] OPraHMYECKUX BEIICCTB MPU HAIPEBAHUH, MOJYYCHUE STHIICHA U U3yYCHUE €ro CBOWCTB,
KaueCTBEHHbIC pEaKLUMUU Ha albJeruibl, Kpaxmaj, YKCYCHYIO KHUCIJIOTY; JeHaTypanusi OelIKOB IpH
HarpeBaHWH, IBETHHIE PEAKLUUU OENKOB; MPOBOJIUTH PEAKIUU HOHHOTO OOMEHA, OMPEACsATb CPeny
BOJHBIX PAcTBOPOB, KAUECTBEHHBIE PEaKIUU Ha CcyibdaT-, KapOoOHAT- M XJIOPHUA-aHHUOHBI, HA KaTHUOH
aMMOHUSL; pelllaTh SKCIIEpUMEHTANIbHbBIE 3a7aun 1o TeMaM "Metamel" u "Hemeramnsl'") B cOOTBETCTBUM
C IpaBWJIaMU TEXHUKH 0€30M1aCHOCTHU MPH OOpallleHUH C BEHIECTBAMU U JTAOOPATOPHBIM 000PYI0BaHHUEM;
IIPEJICTaBIIATh PE3YJAbTAaThl XUMUYECKOT0 SKCIIEPUMEHTA B (POpPME 3alKiCU YPaBHEHUM COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTATOB;

IIP 09 CdopMUPOBAHHOCTh YMEHMsI aHAJIM3UPOBATh XUMHMUYECKYI0 HHQOpPMAIMIO, MOJYyYaeMyl0 U3
pa3HbIX UCTOYHUKOB (CpeICTB MaccoBoi nH(popMalnu, ceTb UHTEpHET U Apyrue);

ITP 10 CdopmMupoBaHHOCTH YMEHUH COOJIOIATh MPABUIIA HKOJOTUYECKHU 11€71eCO00Pa3HOT0 MOBEICHUS B
ObITY U TPYIOBOW NEATEIBHOCTH B IEJAX COXPAHEHHUS CBOETO 3/I0POBbS U OKPYXKAIOMIEH MPUPOIHOU
CpEelbl; YUUTHIBaTh ONACHOCTh BO3ACHWCTBUS Ha JKUBbIE OpPraHU3Mbl ONPEECIIEHHBIX BEIIECTB, OHUMAas
CMBICJI ITOKA3aTelsl NPEAeIbHON T0NYCTUMOM KOHIIEHTPALINH;

[P 11 Jns oOy4arommxcsi ¢ OrpaHUYCHHBIMH BO3MOXXHOCTSIMH 3JI0POBbBS: C(HOPMUPOBAHHOCTD YMEHUS
MIPUMEHSITh 3HAaHUSI 00 OCHOBHBIX JJOCTYITHBIX METO/JaX MO3HAHMSI BEIIECTB M XUMUYECKUX SBIICHUI;

I[P 12 [JInst crmenbsix W CIA0OBUAAIIUX OOyYaromuxcs: cHOpMHpPOBAHHOCTh YMEHHS HCIIOIH30BATh
penbedHo ToueuHyto cuctemy obo3nauenuii JI. bpaiins mist 3anucu XuMu4eckux GopMyiL.

IIpakTnyeckas padora Ne 1.
Tema 3anamun’. CTpoeHre aTOMOB XMMHUYECKUX 3JIEMEHTOB U IPUPOJIa XUMUYECKUX CBSI3EH.
Ilenb paboThl: pa3o0paTh OCHOBHBIE IMOHSATHS W 3aKOHBl XMMHYECKHUX CBA3€M M XHMHYECKUX
3JIEMEHTOB
Bonpocs! pist 00cyxxaenuns:
[IpencraBieHust 0 CTPOEHUU BELIECTBA.
BanenTtHoCTb.
Xumudeckue GopMyibl (MOJIEKYISAPHBIE U CTPYKTYPHBIE).
3aKOH TOCTOSHCTBa cocTaBa BemiecTB. OTHOCHTENbHAas W MOJIEKYJIsIpHAas Macca. PacueTsl 1o
XUMUYECKUM (pOopMyIIam.
3aKOH COXpaHEHHUs] MacChl BEIIECTBA MIPU XUMHUUECKUX PEAKIIUSAX.
Tembl noknag0B/pedepaToB:
«OCHOBHBIE 3aKOHBI XUMHI.
«Ku3Hb, KaKk OMOJIOTHIECKUN KPYTOBOPOT BEIIECTBY.
Upe3BbluaiiHble CUTYalluH YKOJIOTHUECKOT0 XapaKTepa.
XUMUYECKOE OpYKHE U €ro MopaXkarouie GakTopsl.
WuauBuyanbHble 3a1aHus
OCHOBHBIE MOJIOKEHHSI ATOMHO-MOJIEKYJIIPHOTO YUEHHUS
YeMy paBHBI OTHOCHTENBHBIE MOJIEKYJIAPHBIE Macchl cieayromux Bemiecrs:a) NaCl, 6) C6H1206, B)
Cu(NO3)2,r) A1203, n) SiCl4, e) Ba(OH)2?
OnumuTe Ka4eCTBEHHBI M KOJIMYECTBEHHBIM cocTas cienyromux Bemects: a) NaOH, 6) H2SO4, B)
HNO3, r) CaCl2, n) C6H1206, ) CaSO4, x) AL1(NO3)3.
Yemy paBHBI MaccoBbie J0H (B %) 2JIEMEHTOB B CJICAYIOIINX BEIIECTBAX:
a) MgO, 6) N20, B) NO,r) N203, n) NaOH, e) C6H1206, xx) Cu(NO3)2?
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMUYECKUE YPaBHEHUS
CocrtaBbTe ypaBHEHHsI PEaKIIHii, KOTOPbIE BEIPAKAIOTCS CIEIYIOIUMH CXEMaMU:
a) Na+H20 — NaOH + H2; 0) Al+Cl2 — AICI3;
B) P203 + H20 — H3PO3; r) FeBr3 + Na2S— Fe2S3+



NaBr;
1) Al+ 02 — A1203; ¢) Fe203 + Al — Fe + AlI203;
k) N2 + H2—NH3; 3) Fe(OH)3 + H2SO4 —  Fe2(S04)3 + H20.
Ckomnpko rpammoB Fe203 BeTynuiio B peakiuio ¢ amllOMUHUEM:
Fe203+ 2Al = 2Fe + Al203, ecau ipu 3TOM 00pazoBaiock 560 1 xene3a?
Paccuuraiite mMaccy yriekucioro rasa, KOTOPbIM MOJYYUTCS MPHU CrOpaHUU Or yriis MO ypaBHEHHIO:
C+02=CO2.
CKOJBKO TpaMMOB BOJIBI HY)KHO JJIsI IONy4deHus 4 T kucinopoaa mo peakiuu: 2H20 = 2H2+02?
Ckonbko rpammoB FeSO4 obOpasyercs npu B3aumojaeicTBuu pactBopa CuSO4 ¢ xene3oMm, €ciid IpH
aToM obpazyercs 128 r meau no ypaBHeHuto: CuSO4+Fe=FeSO4+Cu?
CKOJIBKO TpaMMOB ITMHKA U cepHOW KucioTel H2SO4 HyxHO Ui monydeHus 4r BOIOpOJA IO PEaKIHU:
Zn+H2504=2nS04+H2?
Ckombko rpammoB H3PO4 Bcrymaer B peakumio ¢ 42 r rugpokcuna kamuss KOH mo ypaBHeHuio:
H3PO4 + 3KOH = K3PO4 + 3H20?
3axon Asocaopo. Monsphulii 00vem 2aza
Kakoii 06beM npu H. y. 3aHUMAIOT cliefytoniue Konuyecta razon:a) 3,0 moas, 1) 0,001 mons,
6) 0,1 monb, 1) 12 moub,
B) 5,0 MoJIB,
Kakoii 00beM 1pH H. y. 3aHUMAIOT:
a) 22 r yruekucioro raza CO2, n) 6,4 r okcuma cepsl (IV) SO2,
0) 19 r ¢propa F2, e) 4 r okcuaa azota (IV) NO2,
B) 7,1 r xmopa CI2, k) 5,6 r okcuna yraepoaa (II) CO?
r) 1,4 r azota N2,
Kakoii 06beM kucinopoga HeoOxomaum 1iis cropanus 18 r yrnepona no peakiuu C+02=C0O27?
CKOJIBKO JINTPOB BOJOPOJa BBIIAEIHATCS NPU B3auMojeicTBHH 10,8 T aFOMHHHUS C COJISTHOM KUCIIOTOM:
2A1+ 6HCI=2A1C13 + 3H2?
Kakoii 065eM Bo10poaa MOKHO OTYYUTh Mpu AerictBuu 0,2 MO IIMHKA Ha PACTBOP CEPHOMKHUCIIOTHI 11O
peakiuu Zn + H2S504 = ZnS04 + H2?
Haiinure  o6vem  yraekuciaoro raza  CO2 n Maccy runpokcuna Hatpus NaOH, npu
B3aMMOJICHCTBUM KOTOPBIX oOpazoBaics 21 1 ruapokapbonara Hatpus NaHCO3 — mo peakiuu
NaOH + CO2 = NaHCO3



IIpakTuyeckas padora Ne 2.

Tema 3anamusa: llepuoauyecknii 3axkon u tadauna /.. MenneneeBa

Ienab: mNO3HAKOMUTBHCS C COBPEMEHHBIMU HPEJCTABICHUSMU O TMEPUOJUYECKONH CcHCTeMe
XxuMu4ecKux 3iemMeHToB .M. MenneieeBa B CBETE yUEHUS O CTPOCHUU aTOMOB M BEIECTBA;
YCTaHOBJICHWE 3aBUCUMOCTH CBOICTB XMMHYECKUX BEIIECTB OT CTPOCHMS aTOMOB OOPa3yIOUIMX HX
XUMHAYECKHUX 3JIEMEHTOB.

Bonpocsl s 00cyKaeHus:

1. CoBpemeHHbIE TIpeaCTaBIEHUS O CTpOoeHUM aroMoB. CocCTaB aTOMHBIX AI€ED.
N3oTtonsl. [lopsakoBblil HOMep 3J€MeHTa - 3apsij AIpa ero arTOMOB.

2. CrpoeHue 3/IEKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB IEPBBIX TPEX IEPUOI0B. DINEKTPOHHbBIE
obaka u S-, p-, d-opouranu, GopMbI FIEKTPOHHBIX 00JIAKOB.

3. XapaKkTepuCTHKA 3JIEMEHTAa U €r0 COCAMHEHHUI Ha OCHOBE MOJIOKEHHUS B MEPHUOINIECKOM
CHUCTEME U CTPOCHHUSI aTOMa.

4. 3aBUCUMOCTb CBOWCTB XMMHYECKHMX BELIECTB OT CTPOEHHUS aTOMOB OOpa3ymoIIUX HX
XUMHUYECKUX DJIEMEHTOB.

3aoanua u eonpocvl 0na opmuposanus u KOHMPOAA 61A0€HUA KOMNEMEHUUAMU,
MO3BOJISIIOIINE ONPENEIUTh JIOCTHXKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(OPMHPOBAHHOCTH KOMITOHEHTOB KOMIIETEHIIMI TP N3y4EHUH y4EOHOU TEMBI:

Temwt 0oknaoos/pehepamos:

1. «OcHOBHBIC IPUHIIMITEI ATOMUCTHYECKOTO YUEHUS O TIPUPOJICH

2.«OKu3Hb, Kak OMOJOTUYECKHI KPYTOBOPOT BEILIECTBY.

3. UpesBbruaiiHbie CUTYaIlMH, YCIOBHO, 0€3 3arpsa3HEHUs OKPYKAIOIICH CPEIIbI.

4. O 3Ha4YeHUHU 3[I0POBBS YETOBEKA U 3JJ0POBOTr0 00pa3a >KU3HH.

Dopmbl meKyuie2o KOHmpOJiA 3HAHUIL:

1.ITpoBepka BBIMOIHEHHOTO 3aJaHUS

2.Pa300p 1OBOAOB B MOJIB3Y TOM MM MHOW MO3HIINU.

3.01eHKa CTENeHH apTyMEHTUPOBAHHOCTH CY)KJICHUH.

Tembt 01 camocmoamenbHo2o U3yYeHUA:

1. CoBpeMeHHBIE IpECTaBIECHUSA O CTPOCHUH aTOMOB.

2. CocTaB aTOMHBIX Si/I€D.

3. U3oTOmHI.

4. TlopaakoBbIii HOMEpP 3JIEMEHTA - 3apA/[l sJIpa €ro aTOMOB.

Konmponvnuie 6onpocel u 3a0anus 011 camocmoamenbHoil NPpo6epKu 3HAHUIL:

B pe3ynbTare u3ydeHus TEMbl CTYIEHTHI JOJDKHBI:

3HaTh (OPMYJIUPOBKY MEpPUOJUYECKOTO 3aKOHA, CTPYKTYpPY M  OCHOBHBIE
3aKOHOMEpPHOCTH Tnepuoauueckon cuctembl JI.M.MengeneeBa; cTpoeHHe artomMa M €ro
3JEKTPOHHBIX 000JI0UEK.

YMeTh 1aBaTh XapaKTEPUCTHKY XUMUYECKUX DJIEMEHTOB TPEX MEPBBIX MEPHUOJOB U  HX
COCMHEHUN IO MOJIOKEHHUI0 B IEPUOJUUYECKON CHCTEME; ONPENENSATh JJIEMEHT IO €ro
AJIEKTPOHHOU hopMysie U HA0OOPOT.

Dopmbl KOHMPONIA CAMOCHMOAMENbHOU padomvl cmyO0eHmog — BBICTYIIJIEHUE HA CEMUHAape,
BBITIOJTHEHUE WHANBUIYAIbHBIX 33 JaHHH.

IIpakTuyeckas padora Ne 3.

Tema 3anamua: Tunbl XMMHYECKHUX pPeaKkI Uil

Hean: I[lpoBecTn pacyeTsl MO ypaBHEHHUSIM XHMUUYECKHX PEAKIHH C HMCIOJb30BAaHUEM MAacCCHI,
o0bema (HOpMabHBIE YCIOBUS) Fa30B, KOJIMYECTBA BEIECTBA.

Bonpocwl ona oocyscoenun:

[IpocToe u crnokHOE BEUIECTBO.

OCHOBHBIE YPOBHH XUMHYECKUX CTPYKTYP.

OBOJIIONHKS IMTOHATHS XUMUYECKOr0 3JICMEHTA.

OO6m1as TMHAMHUKA PeaKIui XUMHYECKUX JIEMEHTOB.

KoHnenmuu 3BOIIOIUOHHONA XMMHH.

PacueTsl ¢ yueToM 3aKOHOB COXpaHEHHUS MacChl BEIIECTB M MTOCTOSTHCTBA COCTAaBa BEIICCTR.

IS



3a0anua u eonpocvl 0aa opmuposanus u KOHMPONAA 61A0€HUA KOMHEMEHUUAMU,
MO3BOJISIIOIINE ONPENENUTh JIOCTH)KEHUE CTYIAEHTOM OTAEIbHBIX Y4YeOHBIX 3aJady, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETSHIINIA MTPU U3yYCHUH YI€OHOM TEMBI:

Temwt 0oxknaoos/peghepamos

Posb anmxyuMuu B CTaHOBIIEHUM XUMUYECKON HAYKH.

ConneyHas cucteMa U €e CTPYKTypa.

Ponp JIaBya3se B CTAHOBIEHUU COBPEMEHHOM XUMHUH.

J.N.MeHnpeneeB U CTaHOBJICHUE CUCTEMHOTO MOJIX0/1a B XUMHUYECKO HayKe.

Ponb oTeuecTBeHHBIX HCClIeIOBATEIECH B CTAHOBICHUHU U Pa3BUTUHU HAYK O 3eMJI€.

s E

OopazosamenvHble mexHonocuu

CeMuHap-IUCNYT — HWHTEPaKTHBHasi (opMa NpPOBeIeHHUs] 3aHSTHS, IPEANOJararoIas
my0IrMdHOe OOCYXJICHHE CIIOPHBIX BOIPOCOB HM3y4aeMOW TEMBI IIOCJE CJICIAHHOTO KEM-TO U3
CTYJICHTOB COOOIICHHS (JIOKJIaaa), 4YTO POXJAeT aKTHBHYIO I103HABATEIbHYIO JIEATEIbHOCTD
O6y‘~IaeMbIX, ac Heﬁ - pa3BI/ITI/Ie HWHUIINATUBBI U TBOp‘-IGCTBa, yMeHI/IC OTCTauBAaThL CBOU y6e)KZ[eHI/I$I.
Onupaercst Ha JOTHKY MOCIIE0BATEILHO MOJICTUPYEMBIX MPOOIEMHBIX CUTYallUi MyTEM MMOCTAaHOBKU
NpOOJIEMHBIX BOMPOCOB WJIM NPEAbABICHHUS MpOoOJeMHBIX 3anady. Ha 3aHsATHM mpHCYTCTBYET
CBOOOJHBIH OOMEH MHEHHMSMHU. BhICTymarommM 3amaroTcs BONpochl. KakIoMmy CTyIACHTY aaercs,
MpaBo B JIFO0OW MOMEHT, €CIM OH MOYEeMY-TMOO0 HE COIIACEH C BHICTYMAIONIMM WM JyMaceT WHade,
OCTaHOBUTH ero. [IpenojaBarenph aKTHBHO Y4aCTBYET B JUCKYCCHH, TMOABOIMT UTOTH OOCYXICHUS
y4eOHBIX BOTIPOCOB, TPOBOJMT Pa300p 3aHATHSI.

3aoanus 013 camocmoamenbHol padoomasl CHyo0eHmos

1. PackpoiiTe COOTHOIIEHUE MOHATHH «aTOM», «MOJIEKYJa», «XUMHUYECKUHA DIIEMEHT», «IPOCTOE
BEIIECTBOY, «CIIOKHOE BEIIECTBOY.

2. JlaiiTe cpaBHUTENbHBIN aHATU3 OCHOBHBIX HAMIPABIEHUN TEOPHH XUMUYECKHUX MPOIECCOB.

3. TloxaxxuTe OCHOBHBIC 337a4H SBOJIFOLIMOHHON XHUMUHU.

4. OObsAcHUTE, TIOYEMY YTIIEPOJ BBHICTYMAeT B KaueCTBO OCHOBHOTO opraHorena. Kakxoil wHoM
XUMHAYECKHIA IIEMEHT MOT ObI 3aMEHHTH YIIIEPO B POJIH BEIAYIIETO OpraHoreHa?

5. TlokaxuTe cBsI3b Teopuu Xxumuueckoi somonnu A.I1.Pynenko ¢ Teopueil mpoucxoxaeHus KU3HU
A.UN.Omnapuna.

6. JlaliTe cpaBHHUTENbHBIM aHATU3 KOHIIEMUN, OOBSCHSIONIUX CTAHOBJICHHE HBIHEIIHETO OOJMKA
36MHOM ITOBEPXHOCTH.

Dopmbl  KOHMPONA CAMOCMOAMENbHOU pPAOdOMbL CHMYOeHmMO8 — BBHICTYIUIEHHE Ha CEMHUHape,
BBITIOJIHEHUE UHIMBUIYAIbHBIX 3aJJlaHUH.

Dopmvl meKyuyez0 KOHmMpPONA 3HAHUIL U O0CB0EHHBLIX KOMREmeHWull — OIpoc ciyuiatrenaed mo
COJICPKAHUI0O H3y4aeMoil TeMbl. BBISBICHHS CTENeHM W3YYCHUs CTyJEeHTaMH OCHOBHOW W
JTOTIOJTHUTEILHOM TUTEPATypPHI.

IIpakTnyeckas padora Ne 4.

Tema 3anamusa: Kinaccuguxkanusi, HOMEHKJIATYPAa U CTPOEHHE HEOPTaAaHMYECKHUX BelleCTB.

Heab: M3y4yntb HOMEHKNATYpy HeopraHMYeCcKUX BeLLecTB: Ha3BaHMe BellecTBa UCXOAA U3 WX
XMMUYECKON GOpPMYabl AN COCTaBNEHUE XMMUYECKOM GOpMY/bl UCXOAA U3 HAa3BaHUA BeLlecTsa no
mexayHapoaHon (MKONAK) nnuv TpusBnanbHoM HoMeHKNaType.
PelweHne npakTUYeCKUX 3afaHMK NO KAaccUPUKaUMKM, HOMEHKNATYPE U XUMUYECKMM dopmMynam
HEOPraHNMYeCKMX BELLECTB Pa3/IMYHbIX KAAccoB (yrapHbli ras, YrneKkUcabli ras, aMMWaK, raweHas
M3BeCTb, HeraweHasa W3BeCTb, MWTbeBadA COA4A M APYrux): HasbiBaTb M COCTaBAATb GoOpMybl
XMMUWYECKNX BeLecTs, onpeaenaTb NPUHALNEKHOCTb K Kiaccy.

UCTOUYHMKN Xxmmmyeckon nHPopmaumm (cpencts maccoBoin MHPopmaumm, ceTb MHTepHeT u
Apyrue). Movck nHdopmauumn No HasBaHUAM, MAEHTUDUKATOPaAM, CTPYKTYPHbIM Gopmynam.

IlpakTuyeckass padora Ne 5. Tema 3anuamusn. ®PUNKO-XMMUYECKME CBOICTBA
HeopraHM4YecKnx BeLecTs.



CocTaBneHve ypaBHEHUA XMMWYECKUX PEeaKLMA C y4yacTMeM MPOCTbIX U CNOXKHbIX HEeOpPraHUYecKmx
BELLEeCTB: MEeTa//IOB MU HEMETANZI0B; OKCUAOB METaNI0B, HEMETaNN0B U aMPOTEPHbIX 3/1€MEHTOB;
HEOPraHWYeCKUX KUCAOT, OCHOBAHMMA U amMOPOTEpPHbIX TMAPOKCUAOB; HEOPraHUYECKUX Cconen,
XapaKTepum3yHoLLMX UX CBOMCTBA.

PelweHne nNpPaKTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 33a[aHWN Ha CBOMCTBA, COCTaB,
nonyyeHve n 6e3onacHoe MCNONb30BaHWE BAXKHEWLWWX HEOPraHMYecKMX BewecTB B ObiTy M
NPaKTUYECKOW AeATeIbHOCTU Ye/l0BeKa.

Llesab: MO3HAKOMUTBHCS C COBPEMEHHBIMU IIPECTABICHUSAMU O PACTBOPAX M KOHIICHTPAIUAX

Bonpocsl 115 o0cy:xkaeHu:

1. TlonsTus pacTBOp, paCTBOPUTEIH U PACTBOPEHHOE BEUIECTBO.

2. Pacuersl 110 onpeAeneHno KOHIIEHTPAIH PACTBOPOB.

3. OcHoBBI cTexuoMeTpur. PacueTsl o XumMuyeckuM (popMyiam U ypaBHEHHUSIM.

4. DNEKTPOIUTHYECKAS TUCCOLMAIINS KaK 00paTHMBIi MPOIIECC.

5. CreneHp IUCCOLUALINM, CUITbHBIC U CTIa0bIe AJIEKTPOJIHTHL

6. Jlucconuanus KUCIIOT, Iieao4ei, coeil. CBOiCTBa HOHOB.

7. CocTaBiieHUE peaKIuil COeIMHEHUs, pa3I0KEeHHUs, 3aMeIlleHHs, OOMEHa.

8. Peakiuu moHHOTO OOMEHA B pacTBOPAX AJICKTPOJIMTOB.

9. CocraBneHrie ypaBHEHUI B MOJICKYJISIPHOM U MOHHO# (hopme.

10. [ToaroToBKa pacTBOPOB 3aJAHHON KOHIICHTPAIMH B OBITY M Ha TIPOU3BOJICTBE.

3adanua u eonpocwvl 0na popmupoeanus u KOHMPONA 61A0€HUs KOMNEMmeEeHUUAMU,
MO3BOJISIFOIINAE  ONPEISIUTh JIOCTIKEHUE CTYIACHTOM OTJACIBHBIX yUYeOHBIX 3aJad, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIIETEHIIMH MPU U3y4YEHUHN YUeOHOM TeMBbI:

Temwt 0oxknaoos/pepepamos:

1. «KopnyckymnsipHasi KOHLIETILUS OMUCAHUSI IPUPOABI».

2. «OCHOBHBIE 3aKOHBI XUMHUUN.

3. «Ku3zHb, Kak OMOJIOTHUECKHUI KPYTOBOPOT BEIIECTBY.

4. «CoBpeMeHHbIE MPEeICTABICHUs 00 3BOIIOLNH KU3HI».

5. «310poBbe U PabOTOCIIOCOOHOCTHY.

6. «[IpuHIUIBI COBPEMEHHOW OMOATUKIY.

7. O 3HaY€HUU 3J0POBBS YEJIOBEKA U 310pOBOr0 00pa3a >KU3HH.

Dopmbl meKyuiezo KOHmpOJiA 3HAHUIL:

1. TlpoBepka BBINOJIHEHHOTO 33aHUs

2. Paz0op 1oBOJOB B MOJIB3Yy TOW WIJIM MHOH TTO3UIIHH.

3. OueHka cTeneHn apryMEeHTHPOBAHHOCTH CY>KJICHHH.

Tembl 012 camocmoamenbHo20 Uy4eHuUsA:

1. DiexTpoauTHYecKas TUCCOLMALMS KaK 0OpaTHUMBIH MpoLECC.

2. CreneHp TUCcCOLMAliK, CUIbHBIE U CIIa0ble AJIEKTPOJIMTHL.

Konmponvnule 6onpocel u 3a0anus 011 cCamocmoamenbHoil NPo6epKu 3HAHUIL:

B pe3ynbTare u3ydyeHus T€Mbl CTYIAEHTBHI JOJKHBI:

3HaTb 4YTO TaKO€ pacTBOpP, PACTBOPUTENIb W PaCTBOPEHHOE BEIIECTBO;, TEOPHUIO
3JEKTPOIUTUUECKON AMCCOLMALMM; YCIOBUS MPOTEKaHHs pEeakUUM HMOHHOTO OoOMeHa J0 KOHIIa,
oOpaTuMble ¥ HEOOpPaTUMbIE XUMUYECKHE PEaKIUN

YMeTh XapakTepu3oBaTh CBOMCTBa KJacCOB HEOPraHMYECKUX COEIMHEHUM B CBeTe
npeJcTaBieHuil 00 AIEKTPOJIUTUUECKON AUCCOLMAllNU; TPOU3BOJAUTH PACUYETHI IO
OTIpE/ICNIEHNI0 KOHIIEHTPAlMU PACTBOPOB; BBIMOJIHATH XMMUYECKHE OMBITHI, IMOATBEPKIAIOIINE
CBOMCTBA M3YYEHHBIX COEIUHEHHUH, XapaKTEpPU3YIOIIHUE CBOWCTBA KJIACCOB HEOPTaHUYECKUX
COEIMHEHUHN; 3amuchiBaTh YpPaBHEHHS peaklMil HOHHOrO OOMEHa;  COCTaBISATh MOJIHBIE U
COKpAlLIEHHbIE HOHHBIE YPABHEHHMS.

Dopmbl KOHMPONA CAMOCHMOAMENbHOU PAdOmMbl CMyOeHmoee — BHICTYIIJIEHUE Ha CEMUHape,
BBIIIOJIHEHUE WH/IMBU1yaJIbHBIX 3aJJaHUH.

IIpakTuyeckas padora Ne 6.
Tema 3anamusn: Knaccudukauma, CTpOeHWe U HOMEHKIATYpPa OPraHNYeCKMX BELLecTs
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HomeHKnaTypa opraHMYecKMx COeMHEHUN OTAENbHbIX KNaccoB (HacCbILeHHbIe, HEeHACbIWEeHHbIE U
apomaTuyeckue yrneBoAoposbl, cnupTbl, GeHoNbl, anbaernabl, KeToHbl, KapbOHOBbIE KUCAOTbI U
Ap.) CocTaBneHMe MOJHbIX W COKPALLEHHbIX CTPYKTYPHbIX (GOPMYyNn OpraHWYeckMx BeLLecTB
OTAENbHbIX KAACCOB, NCMONb3YA UX HAa3BaHMA MO CUCTEMATUYECKOM U TPMBUANIbHOW HOMEHKANAType
(3TMneH, auetuneH, ravuepuH, deHon, dopmanbperns, yKCycHas KUCNOTa, FAMUMH). Pacuertbl
npocTerwen GopMynbl OPraHNYECKON MONEKY/IbI, NCXOAA U3 3N1EMEHTHOro cocTaBa (B %)
Leab: MNO3HAKOMUTBCA C COBPEMEHHBIMHU IMPEICTaBICHUSIMH OO0 OCHOBHBIX KJlaccax
XUMHYECKUX COCTUHEHUM.
Bonpocsl nJis1 00Cy:KaeHUS:
1. Knaccugmuxarus ocHoBanuii 1 kucnot. Cocras.
2. X¥IMUYECKHE CBOMCTBA OCHOBAaHUI U KUCJIOT.
3. XapaKTepuCTHUKa B CBETE TEOPUU IICKTPOIUTUICCKON TUCCOIUAIIUU CBOWCTB OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUM.
4. OCHOBHbBIE€ CBOMCTBA METAJIJIOB M HEMETAILIOB.
3a0anun u 60npocvl 014 (OPMUPOBAHUA U KOHMPOIA 61AA0CHUA KOMNEmEeHUUAMU,
MO3BOJISIFOIINAE  ONPEISIUTh JIOCTIKEHUE CTYIACHTOM OTJACIBHBIX YyYeOHBIX 3aJa4, YPOBEHBb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMIETEHIIMH MPU U3y4YEHUH YUeOHOM TeMBbI:
Temwt 0oxknaooe/pecpepamos:
1.«OKu3Hb, Kak OMONTOTHYECKUN KPYTOBOPOT BELIECTB.
2. «CoBpeMeHHBIE MPEICTABICHUS 00 IBOIIIOLUH KUZHI.
3. «310poBBE U PabOTOCIIOCOOHOCTDY.
4. «[IpuHIUIIBI COBPEMEHHON OMOATUKI.
5. Upe3BbIvaiiHbIe CUTYaIlMH 9KOJOTHYECKOTr0 XapakTepa.
6. UpesBblYaliHBIC CHUTYalllH, YCIOBHO, 0€3 3arps3HEHUS] OKPYKAFOIIEH Cpe/ibl.
7. UpesBblyaiiHble CUTYAINH C 3arpsI3HEHUEM OKPYIKAIOILEH CPEIbl.
Dopmvl meKyuieco KOHmpOaa 3HaHU:
1. [TpoBepka BBHIMOIHEHHOTO 3a/IaHHs
2. Paz0op 10BOAOB B MOJIb3Y TOW WIJIM UHOM MO3UIINH.
3. OneHka CTeneHn apryMeHTHPOBAHHOCTH CYXKICHUM.
Temut Ona camocmoamenvbHo20 u3yyeHus:
1. Knnaccuduxarus ocHoBanuii 1 kuciot. CocTas.
2. X¥MHY€ECKHE CBOMCTBA OCHOBAaHUM U KHCJIOT.
B pesynbTaTe u3ydeHus TeMbl CTYIECHTHl JOJKHBI:
3HaTh KJIaccU(UKAIMIO, COCTaB, XUMHUECKHE CBOMCTBA OCHOBAHUM U KUCIIOT.
YMeThr XapakTepHu30BaTh CBOMCTBA JAHHBIX KJIACCOB HEOPTaHMYECKUX COEIUHEHUN;
COCTaBJISITh TEHETHUYECKHE psAJbl, OOpa3oBaHHBIE [MaHHBIMU KJacCaMHU HEOPTaHUUYECKHUX
COEIMHEHUMN.

IIpakTyeckas padora Ne 7. CBolCTBa OpraHMYeCKnX CoOeANHEHUN

eab: MO3HAKOMUTBHCS C COBPEMEHHBIMHU IPEACTABICHUSAMU 00 OCHOBHBIX IOJOXKEHHUAX
TEOPUU CTPOEHMsI OpraHn4eckux coequueHnii A.M.bytieposa.

CBOWCTBa OpPraHUMYECKMX COeAWMHEHWM OTAEe/IbHbIX KAAcCcoB (TPMBMANbHAA U MeXAyHapoaHas
HOMEHK/NaTypa, XWMWYeCcKMe CBOWMCTBA, CNocobbl MosnyyeHWA): npepesnbHble (ankaHbl U
LMKNOANKaHbI), HenpeaenbHble (a/KeHbl, alKMHbI U anKagueHbl) 1 apoMaTUYecKme yraesoaoposbl,
cnmpTbl 1 GeHoNbl, KapbOoHOBbIE KMCNOTbI U 3PUPBI, anbaernabl U KETOHbI, aMUHbI U AMUHOKWUCAOTbI,
BbICOKOMOJNIEKYNAPHbIE COeAMHEHMA. 3aaHNA Ha COCTaB/eHNE YPaBHEHWUA XMMUYECKUX peakuuin ¢
y4yacTMem opraHM4YecKux BeLecTB Ha OCHOBAHMM UX COCTaBa M CTPOEHUA.

Bonpocsl 115 o0cy:kaeHu:

1.Teopus xumuyeckoro crpoenus A.M.bytiepona.

2. XUMHUYECKOE CTPOEHHE KaK TMOPSJOK COEJMHEHUS M B3aUMHOIO BIMSHHMS aTOMOB B
Monekynax. CBOMCTBO aTOMOB yriiepojia 00pa3oBbIBaTh MIPSMBIEC, PA3BETBICHHBIE U 3AMKHYThIC
LIENH, OIMHAPHBIE U KPATHBIE CBSI3H.

3.I'omonorusl, yriaepoaHblil CKeJeT, CTPYKTypHast M IPOCTPAHCTBEHHAs! U30MEPHsl, H30MEpPBI
Y TOMOJIOTH.
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4.yrnepoaHslii CKENET, TOMOJIOTHUS, CTPYKTYPHAas U MPOCTPAHCTBEHHAs NU30MEPHsI, N30MEPBI
Y TOMOJIOTH.

5. OYHKIMOHAIBHBIE IPYIIBI B OPraHMUECKUX COSUHEHUSAX.

6.Kiaccudukanus opraHMuecKux cOeAMHEHUH.

7.00pazoBaHue OAWHAPHBIX, JBOWHBIX M TPOWHBIX YIJIEPOAHBIX CBS3€d B CBETE
IPEACTABICHUH O THOPHUIN3ALIUH YIEKTPOHHBIX 00JIAKOB.

IIpakTuyeckasi padora Ne 8.

Tema 3anamus. CBONCTBA OPraHNYECKUX COeANHEHUN
CoctaBneHve cxem peakuuin (B TOM uMCie MO MNPEeANONKEHHbIM LieNoYkam npesBpaLLeHnit),
XapaKTepM3YIOLLMX XMMUYECKME CBOMCTBA OPraHUYECKUX COeAMHEHWI OTAeNbHbIX Klaccos, cnocobbl
WX MONYYEHWA W Ha3BaHME OPraHWYecKMX COeAMHEHWN MO TPUBUANBHOW WAWU MEeXAYHapoAHOW
cucTemaTMyecKon HoOMeHKnaType.

PelweHne NpaKTUKO-OPUEHTUPOBAHHbIX TEOPETUYECKMX 3a4aHMUA HA CBOMCTBA OPraHUYeCcKnx
COeAMHEHWNI OTAE/NbHbIX K/1accoB

Leab: MO3HAKOMUTHCS C COBPEMEHHBIMH MPEJICTABICHUSIMH O MPEIETbHBIX U HEMPeAeTbHBIX
YIJIEBOJOPO/IAX.

Bonpocsl s o0cykaeHus:

1. TlpenenbHble U HETIPEACTBHBIE YTIEBOAOPOIBI.

2. XUMHYECKOE CTpOEHHE KaK TMOpSA0K COCIUHEHUS M B3aUMHOIO BIMSHHUS aTOMOB B
MoJiekysax. CBOWCTBO aTOMOB yIijiepojia 00pa3oBbIBaTh MPSIMbIE, PA3BETBICHHBIC U 3aMKHYTHIE 1IETTH,
OJTMTHAPHBIE M KPaTHBIE CBSI3H.

3. CTpykTypHas U IPOCTPAHCTBEHHAS N30MEPHS yIIICBOIOPOIOB.

4. TOMOJOTHS YIJIeBOJOPOIOB.

5. OOpa3oBaHue OJMHAPHBIX, MJBOMHBIX ¥ TPOHHBIX YIJIEPOJHBIX CBSI3€H B  CBETE
MIPECTABICHUHU O THOPHUIU3AIMU AIIEKTPOHHBIX 0OJIAKOB.

IIpakTnyeckas padora Ne 9. Tema 3anamus. CBONCTBA OPraHNYECKUX COEANHEHMNN

CocraBreHue  CTPYKTYpHBIX  GOpMYJIT  HM30MEpPOB M HOMEHKJIATypa  albJCTHUIIOB.
OcymecTBiieHne TMpeBpaileHuil. PemieHne pacueTHBIX 3aqad MO XHUMHYECKUM (opmyram u
YpaBHEHUSIM

Henab: MNO3HAKOMUTBCS C COBPEMEHHBIMH MPEACTABICHUSIMU O KHUCIOPOJCOAEPKAIIUX
COE/IMHEHUSIX.

Bonpocsl n1s o0cy:xkaeHun:

1. Knaccudukanmsi KUCIOPOICOACPKAIUX COSAMHEHNH, 001ue (GopMysbl COCTaBa, TOMOJIOTH,
XUMHUYECKOE CTPOCHHUE.

2. M3omepus. Cucremarnyeckasi HOMEHKIIATypa.

3. XuMHUYecKre CBOMCTBA METaHOJA M 3TAaHOJA, CIIOKHBIX 3(UPOB, KUPOB, KAPOOHOBBIX KHUCIIOT,
TJIIOKO3BI, CaXapo3bl, KpaxMaja U LEeJUTI0I03BI.

4. [Tomy4eHune KUCIOPOCOIEPIKAIINX COSTMHEHUH.

5. IlpakTryeckoe 3HaUCHUE KUCTIOPOICOACPIKAIIIX COCTTHEHHH.

Dopmvl meKyuieco KOHmpOJaa 3HaHU:

1.ITpoBepka BBIMOTHEHHOTO 3aaHHs

2.Pa300p TOBOZOB B MOJB3Y TOM MITM HHOW MTO3HIINH.

3.011eHKa cTeneHN apryMEHTUPOBAHHOCTHU CYKICHHIA.

Tembt 013 camocmoamenbHo2o U3yYeHUA:

1. CnupThl: HOMEHKJIATypa ¥ romonorudeckue psabl. Kmaccudukarms. Xumudeckue CBOWCTBA
cnupToB. bronoruveckoe AeHCTBHE CIMPTOB M MX TIPOU3BOIHBIX.

2. ®eHoMBI: 0OCOOEHHOCTH CTPOSHHUSI M CBOWCTB. [IpuMeHeHne criupToB U ()EHOJIOB, a TAKKE MX
MTPOU3BOJIHBIX B ME/TUITHHE.

3. TlprMeHeHue BaKHEHIIUX TMPEACTaBUTENCH OpPraHWYeCKUX COCNWHEHWH: MeTaHoja u
ATAHOJIA, CIOXKHBIX A(PHUPOB, KUPOB, MBI, KapOOHOBBIX KHUCIOT, MOHOCaxapwjoB (TJIFOKO3bI),
ucaxapuioB (caxaposbl), moiaucaxapuioB (Kpaxmalia U HEeTI0I03bl)

CTyneHThl JIOJKHBl YMETbh: BBIIOJHATH XHUMHUYECKUE OIbITHl,  IMOJITBEPKIAIOIINE
XUMHYECKUE CBOMCTBA KUCIOPOJCOACPKAIIUX COCAMHEHUM; OMNPENEeNsATh IO XapaKTEePHBIM

12



peakuusM; MPUMEHSTh MpaBHiia 0E30MACHOCTH MpU paboTe ¢ OPTaHUYECKHMH BEIECTBAMH,

COCTaBJISATh CTPYKTYpHBIE (OPMYJIbI H30MEPOB; OCYIIECTBIISAThH MPEBPALIEHNUS; PEeIIaTh PacueTHbIC

3a/la4¥ 10 XUMUYECKUM POpMYyaM B YPABHCHUSIM.

IIpakTuyeckasi pa6ora Ne 10.

Tema 3anamusn. CBONCTBA OPraHUYECKMX COEANHEHNI

CocraBieHue CTpyKTYpHBIX (OPMYI H30MEPOB U

HOMEHKJIaTypa KapOOHOBBIX KHCIOT, 3(hupoB, >kupoB. OcyllecTBiIeHHE MpeBpaileHuil. Pemienue
pacYeTHBIX 33a7a4 M0 XUMHYECKUM (DOpMyIiaM U ypaBHEHUSIM

Leab: MO3HAKOMUTHCS C COBPEMEHHBIMHM MPEJICTABICHUSAMH 00 a30TCOIEpkAIUX COCAMHEHUSIX:
aMHHaX, aMUHOKHCIIOTax, Oenkax. CocTaBlieHHE CTPYKTYpPHBIX (OpPMYJT aMHUHOB, aMHHOKHCIIOT,
O6enkoB. OcyIecTBICHUE MTPEBPAIICHUH.

Bonpocsl 115 o0cy:kaeHu:

1. CrpoeHue BaKHEHIINX MPEICTABUTENICH OPraHUUECKUX COSIMHEHHI: aMUHOKHUCIIOT, OEIKOB.

2. benku xak 6ronommmepsl. [lepBruHas, BroprHyHas U TPETUYHASI CTPYKTYpa OCITKOB.

3. CBOICTBa aMUHOKHCIIOT.

4. CoiicTBa OEITKOB: THAPOIIN3, ACHATYPAIHS, [IBETHBIE PEAKIIUH.

5. CBolicTBa UCKYCCTBEHHBIX U CHHTETHYECKUX MOJIMMEPOB

3a0anua u eonpocvl 0na Gopmuposanus u KOHMPOAA 61A0€HUA KOMHEMEHUUAMU,
MO3BOJISIIOIINE OMPENENUTh JIOCTHXKEHUE CTYIACHTOM OTAEIbHBIX Y4YeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMITOHEHTOB KOMIIETCHIIMI MTPU H3yYCHUHN YICOHON TEMBI:

Temut 0oknaoos/peghepamos:

1.<«OKu3Hb, kak OMOJIOTHYECKUN KPYTOBOPOT BELIECTBY.

2. «310pOBbE U PAOOTOCIIOCOOHOCTHY.

3. «[IprHIUTIBI COBPEMEHHOW OHMOATUKIY.

4. XuMHUYECKOE OpPY>KHE U €ro Mmopaxaronue (pakTopsl.

5. bruonorudeckoe opyXKHe U ero mopaxaromiiue GaxKTophl.

6. O 3HaYeHHUHU 3/I0POBbS YETIOBEKA U 3J0POBOr0 00pa3a KU3HH.

Dopmbl meKyuie2o KOHmpOJA 3HAHUIL:

1.ITpoBepka BBHIMOIHEHHOTO 3aJaHUS

2.Pa300p TOBOAOB B MOJB3Y TOM MITM MHOW MO3HIINH.

3.011eHKa cTeneHN apryMEHTUPOBAHHOCTHU CYKICHHM.

Tembt 01 camocmoamenbHo20 U3YUEHUA:

1. Crpoenue amuHoB. IlomydyeHue aHWIMHA W3 HUTPOOEH30MIA, 3HAYCHHWE B Pa3BUTHU
OpPraHUYeCKOro CUHTE3a.

2. CtpoeHue aMUHOKHUCIOT, UX (pu3ndeckue cBoiicTBa. CHHTE3 MENTHIOB, UX CTPOSHHUE.

3. Buonorngeckoe 3HaYCHNE AaMHHOKHUCIIOT.

4. benku kak 6uononumMepbl. CBOHCTBA OENKOB: TUAPONIN3, IEHATYPAIIUS, [IBETHBIC PEAKIUH.

B pe3synbrare nuzydeHust TEMbI CTYJEHTHI IOJDKHBL

3Hame Ha3BaHUS aMUHOB; CBOWCTBA anu(paTUYECKMX U apOMaTHYECKUX aMHUHOB (aMHHA U
aHWJIMHA) U UX MPUMEHEHHE; CTPOCHHE alb(a-aMUHOKHCIIOT, CTPYKTYPy OelKa, CBOWCTBA U 3HAYCHUE
O€eJKOB.

Yumems noka3piBaTh HAIMYNE OCHOBHBIX CBOMCTB aMHHOB, 3aBHCHMOCTH MEXKy CTPOSHUEM U UX
CBOWMCTBaMH;, CpaBHHBATh CBONCTBa adu(paTHUECKUX U aPOMATHUYECKUX aMHUHOB; OOBSCHATH
XUMUYECKHE CBOMCTBA aMHHOKHCJIOT Ha OCHOBAHHMHM B3aUMHOTO BIIUSIHHS (DYHKIIMOHAJIBHBIX TPYII
JpYT Ha JAPYTa; ONPEAesTh HAIUNYNe OSITKOBBIX COSMHEHUN KaYeCTBEHHBIMU PEAKITUSMHU.

IIpakTnyeckas padora Ne 11.

Tema 3anamusn: \peHTMONKALMA OPraHUYECKMX BELLECTB, X 3HAYeHMe U NpUMeHeHne B HbITOBOM K
NMPON3BOACTBEHHOW AeATe/IbHOCTU YesloBeKa
CocraByieHre CTPYKTYPHBIX pOPMYyJI M30MEPOB M HOMEHKJIATYypPa CIIUPTOB, (DEHOJIOB.
OcyrecTBiieHre peBpalieHuit. PemieHre pacuyeTHBIX 3a/1a4 M0 XUMUYECKUM popMyJiam U
ypaBHEHUAM

Heab: OnpenenuTh BIUSHUE XUMUYECKOTO 3arpsi3HEHUS OKPYXKAlOIIEeW Cpelbl Ha OPraHu3M
YelloBeKa U JPYTHE JKUBBIE OPTaHW3MBI; PACCMOTPETh OWOJIOTHYECKYH) CYIIHOCTh YE€JIOBEKa, HO
BMECTE€ C TE€M II0Ka3aTh, YTO MPHUXOAUTCS OOpamarbcs K COLMAIBHBIM (hakTOpaM, TaKUM, Kak
TPYAOBast ACSITEILHOCTh, OOIIEHNE M KOMMYHUKAIIHS, [EJICHANPABIEHHOCTh U pabOTOCIIOCOOHOCTb,
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TBOPYECTBO U JAPYTHE.

Bonpocwl ona oocysymcoenusn:

YenoBek Kak IpeIMeT €CTECTBO3HAHUS.

buonoruueckas CymHoCTh 4€lI0BEKa.

EauHcTBO OMOIOTMYECKOTO M COLMAILHOTO B YETIOBEKE.

[TponomxkaeTcst 11 OMoIOTrHYecKast HBOJIIOLUS YeJIoBeueCcTBa?

OTirune UHIUBUA OT JIMYHOCTH.

[IpaBuiia sK0JI0rMYECKH IPaMOTHOI'O IIOBE/IEHUS B OKPYXKaloLIeH cperie.

OcHOBHbBIE YPOBHU XUMHUYECKUX CTPYKTYP.

DBOJIIOIMS TOHSATUS OPTaHOTEHHOT'O 3JIEMEHTA.

OneHka BIMAHUS XUMHYECKOTO 3arps3HEHHs OKpYKarolled cpeAbl Ha OpPraHu3M 4YeloBeKa U
JIPYTHUE )KUBBIE OPTaHU3MBI.

3a0anusn u eonpocel 014 (HOpMUPOBAHUA U KOHMPOAA 61AAOCHUA KOMHEmMeHUUAMU,
MO3BOJISIFOIINAE ONPEISIUTh JIOCTH)KEHUE CTYIASHTOM OTJACTBHBIX YyUYeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMITETEHIIHH MPU U3y4YEeHUHN YIeOHOI TeMBbI:

©CoNoA~WNE

Temut 0oxknaoos/peghepamos
1. Posib anxuMuu B CTAHOBJICHUU XUMHUECKOM HAYKH.
2. Ponsb JlaBya3be B CTAHOBICHUH COBPEMEHHON XUMUU.
3. JA.M.MeHnpeneeB 1 CTAaHOBJICHHE CHCTEMHOT'O TIOX0/1a B XUMHUECKOH HayKe.
4. BUOIIOTUYECKOE U COLIMAILHOE B MPUPOJE YEIOBEKA.
5. CraHoBIIEHHE TPYIOBOM TEOPUN aHTPOIIOTEHE3A.

Oobpazoeamenvhvle mexnoaocuu

Jluckyccusi ¢ pa3jieieHHeM IPynnbl HA ONMOHHUPYIOIIHE KOJJIEKTUBbI - MHTEPAKTHBHASA
¢opma mnpoBeneHusi 3aHATHSA, IpelaIoyararolias OOCYKICHHE CIOXKHBIX  BOIPOCOB, IpPoOiieM
M3y4yaeMoi TeMbI IyTeM JIeIeHUs1 y4eOHOM rpymbl Ha KOJUIEKTUBBI €JMHOMBIIIICHHUKOB. BaxkHo npu
3TOM pa3MeCTUTh O00y4daeMbIX TakK, YTOOBl MpU OOCYXKJIEHHWU IOCTABICHHBIX BOINPOCOB UM ObLIa
NpEJCTaBIeHa BO3MOXKHOCTh BUAETh IMepes] CcoO0H NPOTUBOMOJOXKHBIM KOJUIEKTUB. Poib
IpenojaBaTesis B 3TOT MOMEHT 3aKIYaeTcs B ONPEJCIICHUU pa3IMuuil B OLIEHKAX, JaHHBIX
NPEJCTaBUTENIAIMU KOJIJIEKTHBOB, TO €CThb B BBIABICHMM IpeIMeTa TUCKYyCCHU. BaXHbIM IyTeMm
MOJJEPKaHUs TUCKYCCHHM Ha BHICOKOM HAayYHOM YPOBHE MOXKET OBbITh MPEIOCTaBIEHNE BO3MOKHOCTH
CTY/IEHTaM TPOTUBOINOJIOXKHBIX KOJJIEKTUBOB 3aJaBaTh Jpyr JpYry BoOMpochkl. i TOro 4YToObI
OUCKyCcCHsS IINIa B HYXHOM pycie, OH JOJDKEH IIOCTAaHOBKOM JIONOJHHUTENbHBIX BOIPOCOB,
BBICKa3bIBAHUEM CBOEH TOUKH 3pEHUs, IPUCOEIMHEHUEM K TOMY MJIM MHOMY MHEHHIO KOJUIEKTHBOB,
MIOCTOSIHHO HaIpaBJIATh Hay4YHBIH CIOP CTYACHTOB B HANpaBICHHM, 0OECIEUMBAIOIIUM JOCTHKEHHE
neselt 3anaTus. Pa30op A0KeH UMETh OLIEHKY paOboThl KOJIJIEKTUBOB M ONpEeETIeHNE JTydIIero, myTeM
BBICTaBJIEHUsI €My 0oJiee BBICOKOM OTMETKH. B Havasne 1enecoodpa3Ho MpenoCTaBUTh BO3MOXKHOCTh
BbICKa3aTbcs "IKCHEPTHOU" TpyIie, KOTOpasi, BHICIYIIAB BBICTYIUICHUS CIylIaTeiel, OLEHUBAET UX
MIPaBOMEPHOCTh, TIYOUHY U JJOKJIaJbIBa€T CBOM BBIBOJ O JyYIlleM KOJUIEKTHBE, a BCJe/l 3a Hel caenaTh
pa360p mpernoiaBaTelio.

3aoanus 013 camocmoamenbHoi padoomaul Cnyo0eHmos

1. CocraBbTe CpaBHUTEIbHYIO Ta0IHIly «CBOMCTBA BBICIINUX )KMBOTHBIX M CBOMCTBA YEJIOBEKA.

2. CoctaBbTe CpaBHUTENbHYIO Tabnuiy «buonornyeckue U conuagbHbIE TPEANOCHUIKH CTAHOBIICHUS
YEJIOBEKay.

3. TokaxuTe pa3nuuus MEXy «4eJI0BEKOM YMEJbIM, «UEJIOBEKOM MPSMOXOISAIIUM» U «UEIOBEKOM
Pa3yMHBIM».

4. Tloxaxure Bame oOTHOmIEHHE K OCHOBHBIM HJESIM COLMOOMOJIOTMM O TEHETHYECKOH
00yCIIOBJIEGHHOCTH COIIMAJIbHOTO MOBEICHUS YeJIOBEKa.

5. KakoBa posb Tpyza B CTaHOBJIEHHUH YelIOBEKA?

6. PackpoiiTe ponp WieHOpa3enbHOM peyH B MOSIBJICHUH YeJIOBEKa M OOIIeCTRA.

7. B uem orinumne OMOJIOTHYECKON 3BOJIIOLUHU OT KYJIbTYPHO-UCTOPHUUYECKOW IBOJIOIUH UYEIOBEKA U
4esoBevecTna’?
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Dopmpl KOHMPONA CAMOCMOAMENbHOU padomvl CMYOeHmMOE - BBICTYIUICHUE HA CEMHHape,
BBITIOJIHEHUE UHIUBUAYATbHBIX 3a1aHUM.

Dopmvl meKyuiez0o KOHmMpONA 3HAHUN U OCB0CHHBIX KOMHEMEHYUll — OIpOC ClyliaTene mo
COACPKAHUIO M3y4yaeMOW TeMmbl. BbIABICHUS CTENEHW W3Y4YEHHUs] CTYJIEHTaMU OCHOBHOM W
JOTIOJIHUTEIILHOM JINTEPATYPHI.

Oopa3zosamenvHble mexXHO02UU

CeMuHap-IMcnyT — HWHTepakTHUBHAasE ¢opMa NpOBedeHHs] 3aHATHUS, TPE/IOJIAraras
myoJMYHOE OOCYKJICHHE CIIOPHBIX BOMPOCOB H3YYaE€MOM TEMBI IIOCJIE CACIIAHHOTO KEM-TO W3
CTYICHTOB COOOIICHMS (IIOKJIaaa), 9YTO pPOXAAeT aKTUBHYIO II03HABATEIBHYIO JEATEIHHOCTh
o0yJaembIX, a C HEl - pa3BUTHEC WHUIIMATUBBI U TBOPYECTBA, YMEHUE OTCTAWBATh CBOW YOCKICHUSI.
Onupaercst Ha JOTHKY MOCIIEOBATEIFHO MOJICTHPYEMBIX MPOOIEMHBIX CUTYaIlUi MTyTEM IMOCTAaHOBKU
MpoOJEMHBIX BOMPOCOB WJIM TPEABSABICHUS TMPOOJIEMHBIX 3amad. Ha 3aHATHM TpPUCYTCTBYET
CBOOOJHBII OOMEH MHEHHSIMH. BBICTymarommM 3aJaloTcsi BOMPOCHL. Kaxaomy CTyIOeHTy maercs,
paBo B JI000M MOMEHT, €ClM OH MOYeMy-TUOO HE COIVIACEeH C BHICTYMAIONIMM WM JAYMAaeT WHaue,
OCTaHOBUTH ero. IIpemomaBarens akTUBHO y4YacCTBYET B IUCKYCCHH, MOJIBOAUT WUTOTH OOCYXKICHHS
y4eOHBIX BOIIPOCOB, IPOBOJIUT pa3d0p 3aHATHS.

3adanun 0na camocmoamenbHoi padomul CHyO0eHmos

1. JlaiiTe cpaBHUTENIbHBINA aHATN3 OCHOBHBIX HAIIPABJICHUN TEOPUU XUMUYECKUX MIPOLIECCOB.

2. TlokaxkuTe OCHOBHBIE 3a/1a4H SBOJIOIMOHHON XUMUHU.

3. OObsicHHTE, TIOYEMY YTIIEPO BBICTYIAET B KAYeCTBO OCHOBHOTO opraHoreHa. Kakoit mHOMI
XUMHYECKUI AJIEMEHT MOT ObI 3aMEHUTH YTIIEPO B POJIM BEAYIIEr0 OpraHorexHa’?

4. Tloxaxwure cBsi3b TeOpUM XUMUUeCcKOU 3Bomonnu A.Il.PyneHko ¢ Teopueil IpoucxoxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «['es-TUMOTE3bI» B PAa3BUTUU IPEICTABICHHA O PAa3BUTUU TeOCHEPHBIX
000JI0YeK.

6. JlaliTe CpaBHHTENbHBIM aHAIW3 KOHIICTIHHA, OOBSCHSIIONUX CTAHOBJIICHUE HBIHEITHETO
00JIMKa 3eMHOW TOBEPXHOCTH.

IpakTuyeckas padora Ne 12. CKOpOCTb XMMUYECKUX PEAKLUN.
Xumunyeckoe paBHoBecue
PelleHne NpakTUKO-OPUEHTUPOBAHHbLIX 3aaHUIA Ha aHann3 GaKTOPOB, BAMAKOWMX HA M3MEHEHME
CKOPOCTU XMMMUYECKOM peakuuu, B T.4. C MO3ULMA IKONOTMYECKU LLenecoobpasHoro noseseHus B
6bITY U TPYAOBOW AEeATEe/IbHOCTU B LLeNIAX COXPAHEHUA CBOEro 34,0P0BbA U OKPYKatoLwer npupoaHon
cpeapbl.

PelneHne NpakTUKO-OPUEHTUPOBAHHbIX 3aJlaHNI Ha nNpumeHeHne npuHumna fle-lWatenbe ans
HaXOXAEHUA HaMpaBAeHMA CMELLEHUA PaBHOBECUA XMMMYECKOM peakuMm U aHanms ¢akTopos,
B/INAIOLWMX HA CMELLLEHME XMMMUYECKOTO paBHOBECHUA.

IIpakTnyeckas padora Ne 13.

Tema 3anamusa: Xvmua B 6bITy U NPON3BOACTBEHHON AEATENBHOCTU Ye0BEKA
lMonCcK M aHanM3 KencoB O MPUMEHEHUU XMMMUYECKUX BELLECTB M TEXHOJIOMUI C ydyeTom Oyayuien
npodeccnMoHanbHON AeATeNbHOCTM MO  TemaMm: Ba)HelMLMe CTPOUTE/NIbHblE MaTepuanbl,
KOHCTPYKLUMOHHbIE MaTepuasnbl, KpPacKW, CTEK/N0, KepamuKa, MaTepuanbl AAA8 3SNEKTPOHUKM,
HaHOMaTepuanbl, TEKCTU/IbHbIE BOJOKHA, WCTOYHWKM 3IHEPrUU, OpPraHMYEecKUe W MUHepabHble
yao0bpeHun, NekapcTBEHHbIE BELWECTBA, ObITOBaA XMMUA.

3awmTa: [peactaBneHne pe3ynbTaTOB peleHus KelcoB B ¢GopmMe MUHU-AO0KNaga ¢
npeseHTaumnen

Heab: NU3yunTh XUMUYECKHUE SBJICHUS B PUPOJIC, B OBITY M HA IPOU3BOJICTBE.

Bonpocel ona odcysycoenusn:

1. XumMuueckue aBieHUs, MPOUCXOASAIINE B PUPOJIE.

2. XuMHueckue sBJIeHUs B ObITY U Ha MIPOU3BOCTBE.
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3. OCHOBHBIEC YPOBHU XUMHYECKUX CTPYKTYP.
4, O0mas TMHAMUKA PeakIil XUMUYECKUX 3JIEMEHTOB.
5. KoHuenuuu 3BOTIONUOHHON XUMHH.
3aoanusn u eonpocvl 0134 (OPMUPOBAHUA U KOHMPOAA 61A0EHUA KOMHEMEHUUAMU,
MO3BOJISIIONINAE ONPEISIUTh JIOCTH)KEHUE CTYIASHTOM OTJACTIBHBIX YyUYeOHBIX 3aJad, YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIOHEHTOB KOMITETEHIIHH MPU U3y4YEeHUHN YUeOHOI TeMBbI:
Temwt 0oxnadoe/pehepamos
Ponpb anxumuu B CTAaHOBIIEHUU XUMUYECKOW HAYKH.
Conneynas cuctema 1 ee CTpyKTypa.
Posb JlaBya3be B CTaHOBJIEHHH COBPEMEHHOM XUMUHU.
J.11.MenneneeB U CTaHOBIIEHUE CUCTEMHOTI'O ITOAX0/a B XMMUYECKON HayKe.
Ponb oTeuecTBEHHBIX HCCeAOBaTENe B CTAHOBICHUU U PA3BUTHU HAyK O 3eMJI€.

agrODE

OopazosamenbHble mexHo102UU

CeMuHAp-TUCIYT — HWHTEPAKTHBHAsA (opMa MPOBeAeHHUS 3aHATHSA, IIPEIIOIATAOIIAS
ny0arYHOe OOCYXJCHHE CIOPHBIX BOIPOCOB HM3y4aeMOM TEMbl IOCJE CIECIaHHOTO KeM-TO U3
CTYJIGHTOB COOOIIeHHs (JOKJIana), YTO pOXKAACT AaKTUBHYIO I10O3HABATEIIbHYIO JCSTEIHHOCTD
o0y4JaeMbIX, a ¢ HEH - Pa3BUTUE WHUIUATHBBI U TBOPUYECTBA, YMEHUE OTCTAUBATh CBOM yOEXKIICHHUS.
Onupaercst Ha JOTHKY MOCIIEOBATEIFHO MOJICITHPYEMBIX MPOOIEMHBIX CUTYaIlUi TyTEM MOCTAaHOBKU
MpOOJIEMHBIX BOIMPOCOB WM TPEAbSBICHUA MPOOJEMHBIX 3adad. Ha 3aHATHM TPUCYTCTBYET
CBOOOJHBI OOMEH MHCHHSIMH. BBICTyHarommM 3aJaloTcs BOMPOCHL. Kaxaomy CTyIeHTy maercs,
MpaBo B J000M MOMEHT, €ClM OH MOYeMy-TUOO HE COIVIACEH C BHICTYMAIONIMM WM JAyMAaeT WHaue,
OCTaHOBUTH ero. [IpemogaBaTellb aKTUBHO y4YacTBYET B JUCKYCCHH, IOABOJUT WUTOTH OOCYKICHUS
y4eOHBIX BOIIPOCOB, IPOBOJIUT pa3dop 3aHATHSL.

3aoanusa ona camocmoamenvHol padomvl CMyOeHm o

1. JlaiiTe cpaBHUTEJIbHBIA aHATIN3 OCHOBHBIX HAIIPaBJICHUN TEOPUU XUMUYECKUX MIPOLIECCOB.

2. TlokaxxuTe OCHOBHBIE 337]auyl SBOJIFOLIMOHHON XUMHUU.

3. OObsicHHTE, TIOYEMY YTIIEPO BBICTYIAET B KAUeCTBO OCHOBHOTO opraHoreHa. Kakoit wHOMH
XUMUYECKHUH 3JIEMEHT MOT Obl 3aMEHHTD YIJIEPO B POJIM BEIYIIEro opraHoreHa?

4. Tloxaxwure cBsI3b TEOpUH XUMHUUYeCcKOH sBomonnu A.Il.PyneHko ¢ Teopueit mpoucxoxxaeHus
xu3Hu A.M.Onapuna.

5. Packpoiite ponb «I'es-TUnoTe3p» B Pa3BUTUU NPEJCTABICHUN O PAa3BUTHH reochepHBIX
00010ueK.

Dopmvl KOHMPOIA CAMOCHMOAMENBHOU pPAdOmMbl CMyOeHmOoé — BBICTYIUICHHE Ha CEMHHApe,
BBIITOJIHCHUE UHIUBUAYaIbHbIX 3a1aHUMN.

Dopmbl meKyuiez0 KOHmMpPOAA 3HAHUI U OC60EHHBIX KOMNEMEeHYull — OIPOC CIyLIaTesed o
COICPXKAHUIO U3y4yaeMOM TeMbl. DBBIABIEHUS CTENEHM W3Y4YEHUSA CTYAEHTaMH OCHOBHOM U
JOTIOJTHUTEIILHOM JIMTEPATYPHI.
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