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IHHOSACHUTEJIBHAS 3AIINCKA

Hacrosimas nporpamma paspaboraHa Ha ocHOBe I[IpuMepHBIX mporpaMm OCHOBHOTO OOIIETro
oOpazoBanus 1o XuMuH (0a30BBI ypOBEHB), COOTBETCTBYIOIIMX (eaepaqbHOMY KOMIIOHEHTY
rOCyJapCTBEHHOIO CTaHaapTa olmero oOpasoBaHus (0a30BbIii ypoBeHb). lcmomb3oBaHa aBTOpCKast
IporpaMma CpeiHero oomero o0Opa3oBaHMs 10 XMMHUHU A 0a30BOro msydeHus: xumuu B XI kiacce 1o
yueoHuKy ['.E. Pynsutuca, @.I'. ®enpamana.

Mporpamma paccymtaHa Ha 34 vaca.

Wzyuenne xumuu B cTapiieil mKkosie Ha 0a30BOM ypOBHE HAPaBJICHO HA TIOCTHKEHHUE CIIEAYIOIINX
neJse:

e OCBOEHHE 3HAHMH O XHUMHMYECKOM COCTaBISIOIIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa,
BOXHEHIINX XUMUYECKUX HOHITUH, 3aKOHAX U TEOPHSX;

e OBJajJiecHHe YMEHMSIMU IIPUMCHSITh MOJY4YCHHBbIE 3HAHMA U1 OOBSICHEHHsS Pa3HOOOPa3HBIX
XUMHUYECKUX SIBIIEHUH M CBOMCTB BEUIECTB, OIEHKH POJM XUMHH B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHH U MOJyYeHNH HOBBIX MaTEpPHAJIOB,;

e pa3BUTHEe TIO3HABATEIbHBIX HHTEPECOB W WHTEUICKTYAIBHBIX CIIOCOOHOCTEH B mpolecce
CaMOCTOSITETIBHOTO MPHOOPETEHUS] XUMHUYECKMX 3HAHMH C HCIOJNb30BAaHHEM DPa3IHYHBIX
HCTOYHUKOB I/IH(bOpMaHI/II/I, B TOM 4YUCJIC KOMIIBIOTCPHBIX;

e BocnUTAaHUe yOEKICHHOCTH B IMO3UTUBHON POJM XMMHHU B >KU3HH COBPEMEHHOTO OOIIECTBA,
HEOOXOIUMOCTH XMMUYECKH T'PaMOTHOTO OTHOIICHUS K CBOEMY 3IIOPOBBIO M K OKpY)Karoulen
cpene;

e [pUMEHeHMe IOJYYEeHHbIX 3HAHMIl M yMeHMii a1 0€30acHOrO HMCIIOJb30BAHUS BELIECTB U
MaTcpuajioB B 6I>ITy, CEeJIbCKOM XO03ICTBE M Ha MMPOU3BOJACTBE, PCUHICHUA MPAKTUYCCKUX 3a/1a4 B
TOBCEIHEBHOM JKM3HU, NPENYNPEXKIACHUS SBICHUM, HAHOCAILIMX BpEd 3J0POBBIO YEJIIOBEKAa M
OKpY>Karollel cpere.

JaHHas mporpamma mnpexycMaTrpuBaeT (GOPMHPOBAHHE Yy ydyalluxcsi oOIIeydyeOHBIX YMEHHH U
HaBBbIKOB, YHUBEPCAJIbHBIX CHOCO6OB JACATCIIbPHOCTH M KIIIOYEBBIX KOMHGTGHHHﬁ. B sTtom HaIpaBJICHHUH
3afiayaMu Juid y4eOHOTo MpeaMeTa «XMMHs» B CTaplIel MIKoJie Ha 0a30BOM YPOBHE SIBIISIOTCS: YMEHHUE
CaMOCTOSITEJIbHO M MOTHBHPOBAaHHO OPraHU30BBIBATH CBOIO II03HABATENIBHYIO JESTENbHOCTH (OT
MOCTAHOBKM LIETH JO TOJYy4YEeHHS M OLEHKHU pe3ysbTaTa); ONpeAeseHHe CYIIHOCTHBIX XapaKTePUCTHK
M3y4aeMoro 00bEKTa; YMEHHUE Pa3BEPHYTO OOOCHOBBIBATH CY)KICHUS, 1aBaTh OMPEACICHUs, MPUBOINUTh
JI0Ka3aTeJIbCTBA; OLICHUBAHKE U KOPPEKTUPOBKA CBOETO MTOBEJCHUS B OKPYKAIOLIEH cpeie; BHIIIOJIHEHUE B
NPAaKTUYECKOW AEATENIbHOCTH U B IOBCEIHEBHOH >KM3HM SKOJIOTHUECKUX TPeOOBaHUH; HCIIOIb30BAHUE
MYJIBTUMEIUHHBIX PECYPCOB U KOMITBIOTEPHBIX TEXHOJIOTHH A1 00pabOTKH,

nepesavyn, CUcTeMaTu3anmuu WHGOpMaluu, Cco3JaHue 0a3 JaHHBIX, IPE3CHTAIlMH pPe3ylbTaToB
M03HABaTEIbHOW U NMPAKTUUECKON JEATEIBHOCTH.

Pabouas mnporpamma ompenenser CcolepKaHME XHMHUYECKOM NOArOTOBKM yuamuxci B MBOY
«Ipoceuenckas COUI nm. ren. M. JI, CkobeneBa»u cocTaBieHa HAa OCHOBE MPUMEPHON M aBTOPCKOU
nporpamMmbl M.H.AdanaceeBoii jns yueOnukos [.E.Pymsurtuca, ®@.I'.@enpamana. 10-11 wmaccsr M.:
IIpoceemenuer», 2018 T.

VYuebnblii npeamer usydaercs B 11 kiacce, paccunran Ha 34 yaca (lu B Henenmo). ba3oBbiM yueOHBIM
nocoOueM JUTs M3y4eHUs peiMeTa sisieTcst yueOHuK 11 kiacca st 001eo0pa3oBaTesIbHBIX YUPEKICHNU T
Pymsutuc I'. E., ®enpaman @. I'. «Xumus. 11 knacc.» - M.: IIpoceienue, 2016r;

Pabouas nporpamma oOecreunBaeT IOCTIKEHHE IUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHS OCHOBHOMU
00pazoBaTeNLHOM MPOTpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHUS.

Temarnueckoe MIaHNPOBAHUE COCTABIIEHO B COOTBETCTBHH ¢ 6a30BbIM yueOHUKOM 11 Kiacca.

JlaHHbple U3MEHEHHUS! aBTOPCKOW MPOTpaMMBbl OBUIM OCYIIECTBIICHBI B COOTBETCTBHH C yUEOHBIM IUIAHOM
IITKOJTBI, B KOTOPOM Ha M3yueHuHu xuMmuH B 11 ximacce Beigensiercs 1 wac B Henenio (34 4. B y4. Tox).

Kypc «Xumuns» mmeeT KOMIUIEKCHBIH XapakTep, BKIIOYAET OCHOBBI O0IIEH, HEOPTaHWYECKONW XHMHU.
['maBHO# mueeil sBnsieTcs co3naHue 0a30BOr0 KOMIUIEKCA ONMOPHBIX 3HAHHWN MO XMMHH, BBIPAKCHHBIX B
(opme, COOTBETCTBYIOIIEH BO3PACTY YUaIUXCSl.

Benymias posb B pacKpbITHH COJEpXKaHUA Kypca XUMUHU 11 Kiacca NpuHAUIEKUT 3JIEKTPOHHOM TEopHuH,
NEPUOJNUECKOMY 3aKOHY M CUCTEME XMMHUYECKHX JIEMEHTOB Kak HanOojee OOIIMM HaydYHBIM OCHOBaM
XUMUHU. B 1aHHOM Kypce cucTeMaTu3npyroTcsi, 0000IIA0TCs U YTy ONIsIFOTCSl 3HAHKS O paHee N3yUeHHBIX
TEOPUSIX M 3aKOHAaX XMMHYECKOH HayKH, XMMHYECKHX Ipoleccax U npousBoicTtsax. ComepikaHue 3THX
pa3zenoB XUMHH PACKPHIBACTCS BO B3aMMOCBSI3M OPIraHUYECKUX U HEOPTaHUUECKHX BELECTB.



JlanHas mporpaMma IpeaycMaTpuBaeT (GOPMHUPOBAHHE Y YJAIIUXCs 00IIey4eOHbIX YMEHUI U HAaBBIKOB,
YHHMBEPCAJIbHBIX CIIOCOOOB JESITEIbHOCTH U KIFOUEBBIX KOMIIETCHINH.
JlaHHBIN KypC HalpaBJICH Ha:

e  OCBOEHHE 3HAHHU O XMMHMUYECKOM COCTaBIISIOIIEH €CTECTBEHHO-HAyYHOW KapTHUHBI MHPa;

e  OBJAJCHME YMEHUSAMHU IPUMEHSITH [10JTy4YCHHbIEC 3HAHUS 1J151 00 BSICHEHUS! Pa3HOOOPa3HbIX SIBICHUN
OKPY’KaloIEro MUpa;

e pa3BUTHE TIO3HABATENbHBIX HMHTEPECOB W HMHTEIUICKTYyallbHBIX CIIOCOOHOCTEH B Mpolecce
CaMOCTOSITETIBHOTO TPHOOPETEHUS] XUMHUYECKMX 3HAaHUM C HCIOJNb30BAaHUEM Pa3IHYHBIX
MCTOYHUKOB HH(POPMALIH;

e BOCHHTaHHE YOSKICHHOCTH B TIO3UTHUBHOM POJIM XMMHUH B )KM3HUA COBPEMEHHOTO 0OIIECTBa;

e TMpPHUMEHEHHE MOJNYYCHHBIX 3HAHWH W yMEHWH MIsi 0e30MacHOro WMCIOJIb30BaHMS BEIIECTB U
MaTepuajoB B ObBITYy M Ha NPOU3BOICTBE, A NPEIYNPEXKICHUS SBICHUH, HAHOCSALINX BpEX
3JIOpOBBIO YEJIOBEKA U OKPYKaIOLIEH cpere.

[lenarornueckasi 1e1ecoOOpPa3HOCTh HCIIOJIB30BaHUS aBTOPCKOM MNPOTrpaMMBbl TOJX  PYKOBOJCTBOM
M.H.AdanacbeBoil 3aKkiI09aeTcs B TOM, 9YTO B paMKax W3yYeHUS XHMHU €CTh BO3MOXXHOCTH CO31aTh
ycnoBus 111 GOpMHUPOBaHUS KIIIOUEBBIX KoMIeTeHIMH. [Iporpamma obecrnieunBaeT COBpeMEHHOE KaueCTBO
0o0pa3oBaHMs M0 XUMHUU HA OCHOBE YCBOCHHMS 00sI3aTEIBHOTO MHHAMYMa COJIEpKaHusI 00pa30BaTeIbHON
MPOTpaMMBI CpPEeTHETO (MTOITHOTO) 00IIero 00pa30BaHMUSI.

MecTto npeaMeTa B 6a3MCHOM Y4eOHOM IJIaHe

OenepasibHblii  0a3MCHBIM y4eOHBIM IUTaH JUIS  0O0IIEe00pPa30BaTEIbHBIX YUPSKICHUN POCCHICKOMN
Oenepanyu OTBOAWT Ha U3ydyeHue npeamera 34 waca. Pabouas mporpamma paccumraHa Ha 34 yaca.
Pacnpeznenenue o paszaenam 1 TeMaM SIBJISETCS IPUMEPHBIM.

ILnanupyeMblie pe3yJabTATHI H3VUEHHS] YUEOHOI0 MpeaMeTa « XHMHSD»:
B pesynbrate n3ydennus yaeOHOTO TipeaMeTa « XUMHUsD» Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHUS:
BbInyCKHMK HAYYUTCS:

e  PACKpBIBATh HA IPUMEPAX POJIb XUMHUH B (POPMHUPOBAHUU COBPEMEHHOHN HAYUYHOM KaPTUHBI MUPA U
B MTPAKTUYECKOM JCSITETLHOCTH YEJIOBEKA;

e JIEMOHCTPUPOBaTh Ha TpPHUMEpPaxX B3aMMOCBA3b MEXAY XHMHEH W JPYTUMH €CTeCTBEHHBIMHU
HayKaMU;

e  pacKphIBaTh Ha MpUMEpax MOJIOKEHUS TEOPUH XUMHUUIECKOTO cTpoeHus A.M. byTieposa;

e moHuMaTh (pm3mueckuid cMeicn llepmommueckoro 3axona J[.M. MeHneneeBa 1 Ha €ro OCHOBE
OOBSACHSTh 3aBUCUMOCTH CBOWCTB XHMHUYECKHX 3JIEMEHTOB W 0Opa30BaHHBIX WMH BEIIECTB OT
3JIEKTPOHHOT'O CTPOEHUS aTOMOB;

e  OOBSCHATH MPUYNHBI MHOTOOOPA3Hs BEUIECTB HA OCHOBE OOIIMX MPEACTaBIEHUH 00 UX COCTaBe U
CTPOCHUH;

e TMPUMEHATh TMpaBWa CHUCTEMATHUYECKOW MEXIYHAPOJHOW HOMEHKIATYphl KaK CpeAcTBa
pa3juueHus U ACHTU(UKALNN BEIIECTB 10 UX COCTaBY M CTPOCHHUIO;

e  COCTaBJISTh MOIIEKYJISIPHBIE M CTPYKTypHBIE (DOPMYIIBI OPTaHMYECKUX BEIIECTB KaK HOCHTEIEH
uHGOPMAIMH O CTPOSHUH BEIECTBA, €0 CBOMCTBAX M IPUHAIISKHOCTH K OIPEICIICHHOMY KJaccy
COCIUHCHUH;

e  XapaKTEpHU30BaTh OPraHUYECKUE BEUIECTBA IO COCTaBY, CTPOCHUIO U CBOWMCTBAM, YCTAHABIUBATH
MPUYUHHO-CIIE/ICTBEHHBIE CBSI3U MEXKY TAaHHBIMHU XapaKTEPUCTUKAMU BELIECTBA;

e TIPUBOAWUTH MPUMEPHI XUMUUIECKUX PEAKIINHA, PACKPHIBAIOIINX XapPAKTEPHBIE CBOMCTBA TUITUIHBIX
MIPEJICTABUTENEH KIIACCOB OPraHUYECKHX BEUIECTB C IENbI0 WX WIACHTU(GUKAIMU U OOBSICHECHUS
o0nacT MpUMEHEHUS;

e IIPOTHO3WPOBATH BO3MOXKHOCTH NMPOTEKAHUS XUMHUYECKHUX PEaKIMii Ha OCHOBE 3HAHWU O THUIAX
XUMUYECKOH CBSI3M B MOJIEKYJIAX PEareHTOB M X PEAKITMOHHON CITIOCOOHOCTH;

®  WCNOJB30BATh 3HAHUSA O COCTaBE, CTPOCHUU U XUMUYECKIX CBOMCTBAX BEIIECTB il O€30IMacHOTO
MPUMEHEHUS B IPAKTUICCKON JIEATEITHFHOCTH;

e IPUBOAWTH IPUMEPHI MPAKTUYECKOIO MCIIOJIB30BaHUS MPOIYKTOB IMepepaboTku HehTH u
MIPUPOJTHOTO Ta3a, BEICOKOMOJIEKYJISIPHBIX COSMHEHUH (IIOJIMATHIIEHA, CHHTETHYECKOTO KaydyKa,
aleTaTHOrO BOJIOKHA);

e  TIPOBOJIUTH OIBITHI IO PACIIO3HABAHUIO OPTaHUIECKUX BEIIECTB: INIMIICPHUHA, YKCYCHOW KHUCIIOTHI,
HEIpEeACTbHBIX JXHPOB, TIIIOKO3BI, KpaxMmaja, OCJIKOB — B COCTaBe IHINEBBIX IPOIYKTOB H
KOCMETUYECKUX CPEJICTB;




BJIaJICTh MpaBHJIAMHU W TpUeMaMH Oe30MacHOi paboThl C XWMHYECKUMH BENICCTBAMH H
J1abopaTOPHEIM 000PYIOBAHUEM;

YCTaHABIIMBATh 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOH pEakIUh W CMEIIECHUS XUMHUYECKOTrO
PaBHOBECHUS OT Pa3IMYHBIX (PAKTOPOB C IIEIBIO ONPEACICHHUS ONTHMAIBHBIX YCIOBHI MPOTEKAHUS
XUMHUYECKHX MPOIECCOB;

MPUBOJIUTH IPUMEPHI THIPOIU3a COJICH B TOBCETHEBHOM KU3HU YEIIOBEKA;

NPUBOJAUTh  MPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTCIBHBIX  pEakuii B MPHUPOIE,
MPOU3BOJICTBEHHBIX MPOIIECCAX H )KU3HEACATEIILHOCTH OPraHU3MOB;

NPUBOJIUTHh TPUMEPhl XMMHUYECKUX PEaKINd, PACKPHIBAIOMMX OOIIME XHMHUYECKUE CBOWCTBA
MPOCTBIX BEIECTB — METAJUIOB M HEMETAILJIOB;

MPOBOJIUTH PAcUEThl HA HAXOXKIACHHE MOJICKYJSIPHOW (OPMYJIBI YIIECBOIOPOJA IO MPOAYKTAM
CTOpPaHUsI ¥ TI0 €r0 OTHOCUTEIBHON TIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €r0
COCTaB,

BJIQJICTh MpaBUIIAMU 0€30TIaCHOTO OOPAIICHHS C €IKUMH, TOPIOYMMH U TOKCUYHBIMH BEIIICCTBAMU,
Cpe/ZIcTBaMU OBITOBOM XMMUH;

OCYIIECTBIATh TMOMCK XUMHYECKOH WH(pOpMAIMM 1O HA3BaHUSIM, HIACHTHU(PHUKATOpPaAM,
CTPYKTYPHBIM (hOpMYJiaM BEILCCTB;

KPUTUYECKU OICHUBATh W HMHTEPIPETHPOBATH XUMHUYECKYI0 HH(POPMAIUIO, COJACPKANIYIOCS B
COOOMICHUSX CPENCTB MaccoBOi WHpopMaruu, pecypcax HWHTepHETa, HAaydHO-TIOMYJISIPHBIX
CTaThsIX C TOYKH 3PEHUS €CTECTBCHHO-HAYYHON KOPPEKTHOCTHU B IEJIAX BBISBJICHUS OLTHOOYHBIX
CYXKICHHIA U (POPMHUPOBAHUS COOCTBEHHOMW TO3UIIHH;

NpPE/CTABIATh TYTH PEHICHUS TJI00AJBHBIX TPOOJIEM, CTOSANIMX TMEPe]] YeIOBEUCCTBOM:
JKOJIOTHYECKUX, IHEPTETUICCKHX, CHIPEBBIX, U POJIb XUMHUH B PEIICHUHU 3THUX MTPOOJIEM.

BbInyCKHHK NOJYYUT BO3MOKHOCTb HAYYMTHCSI:

ULTIOCTPUPOBAMb HA NPUMEPAX CHAHOBNICHUE U IGOTIOYUIO OPSAHUYECKOU XUMUL KAK HAVKU HA
PA3TUYHBIX UCTOPUYECKUX IMANAX ee PA36UmusL,

UCNOTB306AMb  MEMOObl  HAYYHO20 HNO3HAHUSL NpPU  GbINOJHEHUU HPOeKmos U yuyeOHo-
UCCNEO08AMENLCKUX 3A0ad NO USYYEHUIO CBOUCMS, CHOCOD08 NONYYEHUs. U PACNO3HABAHUS
OpeaHUYecKUx 8eujecms,

00BACHAMb NPUPOOY U CROCOObI 0OPA306AHUSL XUMUHECKOU C653U. KOBALEHMHOU (NOIAPHOIL,
HEeNoJIAPHOL), UOHHOU, MEeMALIUYecKol, 8000POOHOU — C UYelbio ONpeOeieHUsi XUMUYeCKOU
AKMUBHOCMU BeUJeCME;

VCMAHABIUBAMb 2EHEMUUECKYVIO C853b MeNCOY KIACCAMU OP2AHUYECKUX 8euecm8 015l 000CHOBAHUSL
NPUHYUNUATILHOU 803MONCHOCIU NOJYYEHUST OP2AHUYECKUX COCOUHEHUN 3A0aHH020 COCmasa u
cmpoenusi;

VCMAaHABIUBAMb 83AUMOCEA3U MexcOy pakmamu u meopuell, NPUYUHOU U cledcmeuem npu
aunanuze npoOIEeMHbIX CUMyayutl U 000CHOBAHUU NPUHUMAEMBIX PeUleHUll HAd OCHO8E XUMUYECKUX
BHAHUIL.

Y4yeHuK Ha 6a30BOM YPOBHE MOJIYYUT BO3MOKHOCTh HAYYMThHCSI:

UCTIONB306AMb MEMOObl HAYYHO20 NO3HAHUS NPU GLINOJIHEHUU NPOEKMO8 U YYEOHO-UCCIe008AMENbCKUX
3a0ay no uzyyeHuro c8oUCms, CNOC0O08 NONYUeHUs U PACNOZHABAHUS 6eUleCME;

00bACHAMb NPUPOOY U CHOCOOBL 00PA308AHUSL XUMUYECKOU C8A3U. KOBATICHMHOU (RONAPHOT, HENOIsAPHOL),
UOHHOU, MEMATIUYECKOU, 8000POOHOU — C YeNbl0 ONPeOeNeHUsl XUMUYECKOU AKMUBHOCMU GeleCma;
VCMAaHasnu8ams 2eHeMu4ecKyio C8:3b Mexncoy KIAcCaMu OP2aHUYeCKUX U HeopeaHuyecKux eewecms 0
000CHOBAHUS 83AUMOCBA3U.

VCMAaHAa8IUeamy 83aUMOCEA3U MeNcoy Dakmamu u meopuel, NPUHUHOU U CleOCmeuem npu axaiuse
nPOOIEMHBIX cumyayull 4 000CHOBAHUU NPUHUMAEMBIX peUeHUll HA OCHO8E XUMUYECKUX 3HAHUL.

IIpeameTHbIe pe3yabTaThl (0a30BbI YPOBEHB):

1.

c(hOpMUPOBAHHOCTH TPEJCTABICHUI O MECTE XUMHHM B COBPEMEHHOW HAyYHOW KapTUHE MHpA;
MOHUMAaHHUE POJIH XUMHUH B GOPMHUPOBAHUH KPYro30pa U (HyHKIIMOHATIBHOM rPaMOTHOCTH YEIOBEKA
JUTSI pEIIeHUs TPAaKTUYIECKUX 3aad;

BJIQJICHUE OCHOBOMNOJATAIOMIMMHU XHMHUYECKUMH TOHSATUSMH, TEOPUAMHU, 3aKOHAMH U
3aKOHOMEPHOCTSAMU; YBEpEHHOE TOJIh30BAHNE XUMUYECKOW TEPMUHOJIOTHUEI U CUMBOJIMKOI;
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10.

11.

12.

13.

14.

BJIa/ICHWE OCHOBHBIMH METOJaMH HAayYHOTO TIO3HAHUS, UCIIOJIb3YEMBIMU B XUMHH: HaOIIOACHHE,
ONHMCaHWe, W3MEPCHHE, OKCIICPUMEHT; yMEHHEe o00pabdaThiBaTh, OOBACHATH PE3YJIbTATHI
MIPOBEJICHHBIX OIBITOB W JI€JaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTh METOJBI IMO3HAHUS MPH
PEIICHUY MPAKTUICCKHUX 3a/1a4;

c(hOpMHUPOBaHHOCTh YMEHHS [aBaTh KOJMYECTBEHHBIE OIEHKH W MPOBOJUTH pPacdeTsl IO
XUMHYECKAM (HOopMyJiaM B ypaBHEHUSIM;

BJIQJICHUE TIPAaBUJIAMU TEXHUKU OE€30MACHOCTH TIPU UCIIOJIb30BAHUN XUMUYECKUX BEIICCTB;
c(hOopMHUPOBAaHHOCTh YMEHHS KIIACCU(PHUIIMPOBATH OPraHMYECKHE BEIIECTBA U PEAKIINH IO Pa3HBIM
MpHU3HAKAM;

c(hOpMHUPOBAHHOCTh YMEHHSI OTIUCHIBATH M PA3JINYaTh H3YUCHHBIC KJIACCH OPTAaHUYCCKUX BEIECTB;
c(hOpMUPOBAHHOCTh YMEHHS JCJIaTh BBIBOJBI, YMO3AKIIOUYCHUS W3 HAOJIOJCHUH, XUMUYCCKHX
3aKOHOMEpPHOCTEH, TPOTHO3MPOBATH CBOWCTBA HEW3YYCHHBIX BEIIECTB II0 AaHAJOTHU C
W3YYCHHBIMU;

c(hOpMUPOBAHHOCTh YMEHHUS CTPYKTYPHUPOBaTh W3YYCHHBI MarTepwal H XUMHYECKYIO
WH(POPMAITHIO, TTOTYyIaeMy0 U3 PA3HBIX HCTOYHUKOB;

c(hopMUPOBAaHHOCTh COOCTBEHHOH TO3WITMH II0 OTHOIICHHIO K XHUMHYECKOW WH(OpMAIIUH,
MOJIy9aeMOM U3 Pa3HBIX HCTOYHHUKOB;

c(hOpMHPOBaHHOCTh YMEHHS aHAJTM3UPOBATh W OIEHWBATH IMOCIEACTBHS IPOHU3BOJCTBEHHON U
OBITOBOM IESITETLHOCTH, CBSI3aHHOM C mepepaboTKOH OpraHNYeCKUX BEIIECTB;

OBJIaJICHUE OCHOBAMHM HAy4HOT'O MBIIUICHUS, TEXHOJOTUEN HCCIEAOBATEIbCKOW M MPOEKTHOM
JIeATETLHOCTH

c(hOpMHUPOBaHHOCTh  YMEHHS  TPOBOIAUTH  OKCIIEPUMEHTHl  Pa3HOH  AMIAKTHYECKOU
HaIpaBJICHHOCTH;

c(OpMHPOBAHHOCTh YMEHHUSI OKa3bIBaTh IEPBYIO MMOMOIIb MPU OTPABICHHAX, O)KOTAX M JIPYTUX
TpaBMax, CBS3aHHBIX C BEIIECTBAMHU U TAOOPATOPHBIM 000pyTOBaHUEM.

MeTtanpeaMeTHbI€e pe3yJIbTATHI:

1.

Hw
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10.
11.
12.

13.
14.

c(OPMHUPOBAHHOCTh YMEHHSI CTaBHTh Il W HOBBIE 33/la4d B ydeOe M TI03HABATEIbHOM
JeSITeTbHOCTH;

OBJIaJICHHE TpUEMaMH CaMOCTOSTEIHHOTO IUIAHUPOBAHHUS MYTEH IOCTMXKEHUS IENH, YMEHUS
BbIOMpPaTh 3((EKTUBHBIC CIIOCOOBI PEIICHUs YUeOHBIX U MIO3HABATEIBHBIX 33]1a4;
c(hOpMHUPOBAHHOCTh YMEHUSI COOTHOCHTB CBOM JICHCTBUS C TUNIAHUPYEMBIMHU pE3yIbTaTaMH;
c(hOpMHUPOBAaHHOCTh YMEHHsSI OCYIIECTBIATh KOHTPOJb B TIPOIECCE MTOCTHKEHHS pe3yibTara,
KOPPEKTUPOBATH CBOU ACHCTBUS;

c(OPMHUPOBAHHOCTh YMEHHS OLCHHBATh IPABUJIBHOCTH BBITIOJHEHUS YUYEOHBIX 3agad H
COOTBETCTBYIOIINE BO3MOXHOCTH WX PEIICHUS;

c(hOpMHUPOBaHHOCT, yMEHHS aHAJM3UPOBaTh, KIACCU(UIUPOBATh, 0000MIATh, BBIOUPATH
OCHOBAHUS M KPUTEPUH IS yCTAHOBJICHUS IPHYMHHO-CIICJICTBEHHBIX CBSI3Ei;
c(OpMHUPOBAHHOCTh YMEHUsI TPHOOPETaTh U MPUMEHSITh HOBBIE 3HAHUS,

c(hOpMHPOBaHHOCTh YMEHHUS CO3/aBaTh MPOCTEHIIINE MOEIH, UCIIOIB30BaTh CXEMBbI, TAOIUIIBL,
CHUMBOJIBI JUISI pEUICHUs] y9eOHBIX M TIO3HABATEIbHBIX 32134,

OBJIIaJICHUE HA BEICOKOM YPOBHE CMBICJIOBBIM YTEHHEM HAyYHBIX TEKCTOB.

c(OopMHPOBAHHOCTH YMEHHUS 3P PEKTUBHO OPraHU30BaTh y1eOHOE COTPYIHUUECTBO U COBMECTHYIO
JesITeIbHOCTh, padoTaTh HHANBUAYAIBLHO C YYETOM OOIIMX HHTEPECOB;

c(OpPMHUPOBAHHOCTh YMEHHSI OCO3HAHHO HCIONB30BaTh PEUEBBIE CPEJICTBA B COOTBETCTBUU C
3aJauaMi KOMMYHHKAIIUY;

BBICOKHI ypOBEHb KOMIIETEHTHOCTH B 00JacTu ucnoib3oBanus UKT;

c(OpMHUPOBAHHOCTH YKOJIOTHYECKOTO MBIIIUICHUS,

c(OpMHUPOBAHHOCTh YMEHHUSI NMPUMEHITHh B MO3HABATEIbHON, KOMMYHUKATHBHOW M COIMAIBHOM
NPaKTUKE 3HAHUS, TOJTYyUCHHBIE IPH U3YUYEHUH TIPEIMeETa.

BynyTt chopmupoBanbi
JIMYHOCTHBIE Pe3yJbTAThI:

1.

2.

c(hOpMUPOBAHHOCTH IMOJIOKUTEIBHOTO OTHOIICHUS K XVMHHU, 9YTO 00YCIIABIMBACT MOTHBAIIMIO K
y4eOHOM JAESITeTLHOCTH B BRIOpAHHOM cdepe;

c(OpMHUPOBAHHOCTH YMEHHUSI PelaTh MPoOIeMbl TIOUCKOBOTO U TBOPUYECKOTO XapaKTepa,
c(OPMHUPOBAHHOCTh YMEHHUS TPOBOJHUTH CAMOAHAIN3 M OCYIICCTBISATH CAMOKOHTPOIb H
CaMOOIICHKY Ha OCHOBE KPUTEPUEB YCIICITHOCTH;



4. chopMHPOBAaHHOCTh TOTOBHOCTH CIIEIOBATH HOpPMAaM TIPHUPOAO H 3I0POBbECOEPETraromero

MOBEICHUS;

5. chopMHUpPOBaHHOCT,  TMPOYHBIX  HABHIKOB, HANpaBICHHBIX HAa  CaMOPa3BUTHE  4epe3
camMoo0pa3oBaHue;

6. chopMUPOBaHHOCTh HABHIKOB TMPOSBICHHS MO3HABATCIHLHON HMHUIMATUBBL B YYeOHOM
COTPYTHUYECTBE.

IIpoBepka U OLeHKA 3HAHUH M YMEHMH y4aluxcst

Pesynprarer 00yueHHsI XUMUH JOKHBI COOTBETCTBOBATH OOIIMM 33/1a4aM IpeiMeTa v TpeOOBaHUSIM
K €r0 YCBOEHHIO.

Pesynbratel 00y4eHus OLEHMBAIOTCS MO MATHOALIBHOW cucTeme. llpu oleHKe y4YUTHIBArOTCS
CIIeTyFOIIMe Ka4eCTBEHHBIE TIOKAa3aTeN OTBETOB:

riyOuHa (COOTBETCTBUE M3YUEHHBIM TEOPETUYCCKUM 0000IICHUIM);

OCO3HAaHHOCTh (COOTBETCTBHE TPeOyEeMBIM B MpPOrpaMME YMEHHUSIM MPUMEHATH MONyYSHHYIO
WH(OPMAITHIO);

ITOJTHOTA (COOTBETCTBHE 00BEMY IMPOTrpaMMBbl M HH(POPMAITHH YICOHHKA).

[Ipu oLleHKE YUUTHIBAIOTCS YHCIIO U XapaKTep OMHUOOK (CYLIeCTBEHHbBIE WIIM HECYLICCTBEHHEIE).

CymiecTBeHHBIE OIMMOKH CBS3aHBI C HEIOCTATOYHOW TIyOWHOW W OCO3HAHHOCTBHIO OTBETa
(Hampumep, yIeHUK HETIPABIIILHO YKa3all OCHOBHEIE IPU3HAKH TOHSATHH, SIBICHUH, XapaKTepHbIE CBOWCTBA
BEIICCTB, HEMPAaBWIBHO CQOPMYIUPOBAN 3aKOH, MPABWIO W T.I. WIM YYEHHK HE CMOI NPUMEHUTH
TCOPETUYCCKUEC 3HAHUA JIA O6’I)HCH€HI/IH n IpCaACKasaHUusd SIBJ]CHI/II\/'I, YCTAHOBJICHUA TIIPUYHMHHO-
CJIEJICTBEHHBIX CBSA3EH, CPaBHEHUS M KIACCU(PUKAINH SIBICHUHA U T. 1.).

HecymecTBenHbIe OMMOKK OMPENENSIOTCS HEMOIHOTOH OTBeTa (HampuMmep, YIyLUICHHE M3 BHIA
KaKoro-1u00 HexXapaKTepHOro (akTa MpU ONWCAHWU BellecTBa, mporecca). K HUM MOXHO OTHECTH
OTOBOPKH, OITMCKH, TOMYIICHHBIE IT0 HEBHUMATEIILHOCTH (HAaIIpUMep, Ha JiBa U 0oJiee ypaBHEHUS peaKIui
B ITOJTHOM HOHHOM BHIE JOITyIIICHA OJHa OIMTHOKA B 0003HAYCHUH 3apsiaa HOHA).

Pe3synbraTel 00ydeHus MpoBepsAIOTCA B MPOIECCE YCTHBIX M MUCHMEHHBIX OTBETOB YYalllUXCH, a
TAKXKC ITPU BBINIOJIHCHUHU UMH XUMUYCCKOI'0 SKCIICPUMCHTA.

OneHka TeOpeTHYeCKNX 3HAHUH

O1meTKa «5»:

OTBET MOJIHBIA U IPABWIBHBINA HA OCHOBAHNUU U3YYEHHBIX TEOPUI;

MaTepuai U3II0KEH B OIPE/IEIICHHON JIOTMYECKOH IMOCIe0BaTEIIEHOCTH, JINTEPATYPHBIM S3BIKOM;

OTBET CaMOCTOSITEIHHBIH.

O1meTKa «4»:

OTBET TOJHBIN U MPaBWIBHBIN Ha OCHOBAaHHH W3YYEHHBIX TEOPHIL;

MaTeprai 3JI0KEH B ONpeAelIeHHON JIOTHYECKOU ITOCIIeA0BATEIIEHOCTH, TIPU 3TOM JOITyIIIEHBI JBe-
TPU HECYHICCTBCHHBIC OIIH/I6KI/I, HCIIPaBJICHHBIC 110 Tpe60BaHI/IIO YUUTEIIA.

O1meTka «3»:

OTBET MOJHBIN, HO TIPY 3TOM JIOIYIIEHA CYIIIECTBEHHAs! OTHMOKA MM OTBET HEIOJIHBIN, HECBI3HBIH.

OT1MmeTKa «2»:

npy O0TBeTe 0OHAPYKEHO HEMOHUMAHWE YYallMMCSl OCHOBHOTO COJIEpKaHHs y4eOHOTO MarepHaia Win
JIOITYIIIEHbI CYLIECTBEHHbIE OLTMOKH, KOTOPbIE YUaIIUICs He MOKET UCIIPABUTh IIPU HaBOJSIINX BOIIPOCAX
YUUTEISL.
O1metka «1»:
OTCYTCTBHE OTBETA.

OuneHka IKcnepUMEHTAIbHBIX YMeHHUI

OreHka CTaBUTCS HA OCHOBAaHWH HAOIOIEHUS 32 YUalliMCs ¥ MIMCBMEHHOTO OTYeTa 3a padoTy.

OT1meTKa «5»:

paboTa BBINOJIHEHA MOJTHOCTHIO U PAaBUIIBHO, CACTIaHbl IPaBUIIbHbBIE HAOMIOICHHS 1 BEIBOBI;

OKCHEPUMEHT IIPOBEACH 110 IVIaHY C YY€TOM TEXHUKHU 0€30IMaCHOCTH U ImpaBUI pa6OTBI C B€IIeCTBaAaMu
1 000pyI0BaHUEM;

MPOSIBJICHBl OPraHU3AlMOHHO-TPYAOBBIE YMEHUs (ITOJACPKUBAIOTCA YHCTOTAa PabOvYero MecTa H
MIOPSIIOK Ha CTOJIE, SKOHOMHO HCIONB3YIOTCSI PEaKTUBBI).

OtrMmeTKka «4»:

paboTa BBINIOJIHEHA IMPABUIIBHO, CHIENaHbl MPAaBUIbHBIC HAONIONEHWS W BBIBOJABI, HO TIPU ITOM
9KCIIEPUMEHT MPOBEJICH HE IMTOJTHOCTHIO MITH AOMYIIEHB! HECYIIECTBEHHBIE OIIMOKHY B paboTe C BEIeCTBaMU
1 000pyIOBaHUEM.



OT1meTka «3»:

paboTa BHIMOIHEHA MTPABIIIFHO HE MEHEEe YeM HAIlOJIOBHHY WJIHM JOMYIeHa CYIIeCTBEHHAs OInOKa
B XOJIc 3KCICPUMCHTA, B OOBSCHCHHH, B O(POPMIICHUM paOOTHI, B COONIOJCHUU TPaBUI TEXHUKHU
Oe3omacHOCTH TIpU PaboTe C BEIIeCTBAaMH M 000pYIOBaHHEM, KOTOPasl HMCIIPABIISCTCS MO TPEeOOBAHUIO
YUHATEIS.

OT1MeTKa «2»:

JIOTIYIIEeHbI JIBe (M OoJiee) CYIIECTBEHHBIC OIIMOKW B XOJIE SKCIICPUMEHTa, B OOBSCHCHHH, B
ohopMIICHHH pabOTHI, B COOJIFOICHUH TIPABMJI TEXHHUKH OE30IaCHOCTH TMPH padoTe C BEMIECTBAMH H
o0opynoBaHHEM, KOTOPBIE YUAIIUHACS HE MOXKET UCTIPABUTh JaKe M0 TPEOOBAHHIO YIUTEISL.

Ot1meTtka «1»:

paboTa He BBINOIHEHA, Y YYaIlerocsi OTCYTCTBYIOT SKCIIEPHUMEHTAIBHBIC YMCHHSL.

OueHka yMeHUil peliaTh IKCIEPUMEHTAJIbHbIE 3a1a4U

paboTa BBITIOJTHEHA MTOJHOCTRIO U TIPABUIIBHO, CJICJIaHBI TPABHIILHBIC HAOIIOACHUS U BHIBOJIBI;

OT1MmeTKa «5»:

SKCIIEPUMEHT MTPOBEICH I10 TUTaHy C YIETOM TEXHUKH 0e30ITacCHOCTH 1 ITPAaBHII PA0OTHI C BEIIECTBAMHU
1 000pyIOBaHUEM;

MPOSIBJICHBl OPraHU3AIMOHHO-TPYAOBBIE YMEHUsI (ITOJICPKUBAIOTCS YHCTOTAa padodyero Mecra u
MOPSAZIOK Ha CTOJIE, DKOHOMHO UCTIOIB3YIOTCS PEaKTHBHI).

OTMmeTKa «4»:

pa60Ta BBITIOJIHCHA IIPABUJIBHO, CACJIAHbI IIPAaBUJILHBIC Ha6J'IIOILCHI/IH 1 BBIBO/JbI, HO IIpU 3TOM
OKCIOCPUMEHT NNPOBEACH HC IMOJTHOCTHIO UJIW JOIMMYIICHBI HECYIICCTBCHHLBIC

OIMIOKY B paboTe ¢ BEIICCTBAMH B 000PYI0BaHUEM.

Ot1MmeTKa «3»:

pa60Ta BBITIOJIHCHA MPAaBHUJIbHO HEC MCHCC YEM HAIIOJIOBUHY WM AOIMYyHICHA CYIICCTBCHHAA OIHI/I6Ka
B XOJ€ JKCIEpUMEHTa, B OOBSCHEHHH, B O(QOPMIICHHH paOOTHl, B COONIONEHWUU TPABUI TEXHUKHU
0e30macHOCTH TIPH PaboTe ¢ BEIISCTBAMH M 00OPYyIOBaHHEM, KOTOpas HCIPABISIETCS 1O TPeOOBaHMUIO
YUYHTES.

OTMeTKa «2»:

JOTTYIIEeHBl J1Be (M OoJiee) CYIIECTBEHHBIE OIIMOKM B XOJNI€ JKCIIEPUMEHTa, B OOBSCHEHHH, B
odopmiieHUU pabOThI, B COOJIIOJICHUU IPaBWJI TEXHUKH OE30MAaCHOCTH MpU paboTe C BEIISCTBAMH M
000pyI0BaHNEM, KOTOPBIC YUALTUHCS HE MOKET UCIIPABUTH JIaXKe TI0 TPEOOBAHUIO YIUTEIIA.

Or1merka «1»:

paboTa He BHINOIHEHA, Y YYaIIerocsi OTCYTCTBYIOT SKCIIEPHUMEHTAIBHEIE YMEHHS.

OueHka yMeHHUIl penmiaTh pacyeTHbIE 321491

OT1meTka «5»:

B JIOTHYECKOM PACCYXICHUH M PEIIEHUH HET OMMOOK, 3a/1a4a pelleHa palioHaAIBHEIM CIIOCOO0M.

OTMeTKa «4»:

B JIOTUYECKOM pacCyKJACHHM M PEHIeHWH HeT CYIIECTBEHHBIX OIMWOOK, HO 3a/Java pelieHa
HEPaMOHAIFHBIM CIIOCOOOM WJIH JIOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIIHOOK.

OT1MmeTKa «3»:

B JIOTUYECKOM PACCYXKJACHUHN HET CYIICCTBCHHBIX OIHI/I6OK, HO JomyuieHa CyHIECTBCHHas OIIII/I6Ka B
MaTeMaTHYECKUX pacyeTax.

OTMmeTKa «2»:

HUMCIOTCA CYIICCTBEHHBIC OIHI/I6KI/I B JIOTHYECKOM PACCYKIACHUU U PCIICHUU.

Ot1meTka «1»:

3aJla4ya He pelleHa.

OneHKa MUCbMEHHBIX KOHTPOJIBHBIX PadoT

OTMeTKa «5»:

OTBET MOJIHBIN U MPaBWIBHEIN, BO3MOKHA HECYIIIECTBEHHAs! ONIMOKA.

OTMeTKa «4»:

OTBET HEIMOIHBIN NI J0IYIIEHO HE 6onee ABYX HECYHICCTBCHHbBIX OIHI/I6OK.

Ot1meTKka «3»:

paboTa BBIMTOJIHEHA HE MEHEE YeM HAIOJIOBHHY, JIOMYIIEHA OJTHA CYIIIECTBEHHAs OITHOKA U JIBE-TPH
HECYIIECTBEHHBIE.

OT1MeTKa «2»:

paboTa BBITIOTHEHA MEHEE YeM HAIIOJIOBUHY WJIH COJISPIKUT HECKOJIBKO CYIIECTBEHHBIX ONTHOOK.

Otmerka «1»:



paboTa He BHITIOJTHCHA.

[pu olieHKe BHIMOIHEHHS TUCbMEHHOW KOHTPOJILHON paboThl HEOOXOJMMO YIUTHIBATE TPEOOBAHHUS
eAnHOTOo Oporpaguyeckoro pexuma.

OTMeTKa 3a WTOTOBYIO KOHTPOJIBHYIO pPabOTy KOPPEKTHUPYET MNPEAMISCTBYIONINE OTMETKH 3a
YeTBEPTh, MOIYTOIUE, TOI.

COJEPXAHUE YYEBHOI'O IPEJIMETA

11 kaacc (34y4; 14. B Henemro)

TeopeTnyeckne OCHOBbI XUMHH

Baxneiimme XuMIdecKUe MTOHATHS U 3aKOHBI. XUMHUYCCKUN 3JIEMEHT. ATOMHEII HOMep. MaccoBoe 4ucIio.
Hyxmuael. Pagnonyknuast. U30TomsL.

3aKO0H cOXpaHEHHs MacChl BEIIECTB. 3aKOH COXpAaHEHHUs M IPEeBpalleHUs SHeprun. JedekT Macchl.
[lepuogmueckuit 3akoH. OnekTpoHHas KoHpurypamms. ['padudeckas osmexkTpoHHas ¢dopMmyna.
PacrnipenienieHue 2JI€KTPOHOB B aTOMaX 2JIEMEHTOB MallbIX M OOJBLINX MEPHOJOB, S-, P-, d-, f-amemeHTsI.
Jlantanounpl. AKTHHOHMIBL. VICKYCCTBEHHO TIOJIy4YeHHblEe 3JeMEHTbl. BaneHTHocTh. BaneHTHbIe
BO3MOKHOCTH aTOMOB. BogopogHble coeTMHEHUS.

Crpoenune BemectBa. MoHHas cBs3b. KoBanmenTHas (ToysipHas M HEIOJSAPHAs) CBS3b. DJIEKTPOHHAsS
dopmyna. Metandeckas CBA3b. BomopoaHas cBs3b.

I'mOpuanzanust aTOMHBIX opOuTAaei.

Kpucramnsl: aToMHBIE, MOJNEKYIISIPHBIE, HOHHBIE, METAJUIMYECKUE. DIIEMEHTApHAS AYCiiKa.
[omumopdusm. Ilomumopdusie Momudukamuu. Asmtorpornus. M3omepus. ['omonorus. Xumudeckui
CUHTE3.

Xumuyeckne peakuud. OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIE  pPEAaKIMU. Peaknum  pa3iokKeHHs,
COCIMHEHMs, 3aMeIleHus, oOMeHa. DK30TepPMUYECKHE U 3HIOTEpMHUYECKHE peakuuu. OOpaTtumble U
HeoOpaTuMble peaknmu. TemnoBoit 3¢ddekr peakumu. 3akon ['ecca. TepMoxuMudeckue ypaBHEHHSI.
Temnora obpa3oBanus. Terora cropaHus.

CKopocTh  XMMHYECKOM peakuuu. AKTHBHPOBAHHBIM KOMIUIEKC. 3aKOH JEHCTBYIOIIMX Macc.
Kunerndeckoe ypaBHeHHE peaKIInU.

Xumunueckoe papHoBecue. [Ipunuun Jle [latense.

PactBopsl. JucniepcHeie cuctemsl. PactBopel. ['pyOoancnepcHble cucTeMbl (CYyCNIEH3HMM U OMYJIbCUH).
Kosnonzansie pacTBopsl (307111). A3pO30JIH.

CriocoObl BEIpaKeHHsI KOHIIEHTPAIMK pacTBOPOB. MoJsipHast KOHIIEHTpaIst (MOJISIPHOCTB).
ONEKTPONUTEL. DNEeKTpoauTHueckas aucconnanus. CreneHs aucconuanyu. KoHcTaHTa AMCCONMALNU.
Bonopousrii nokazarens. Peakiym noHHOTO 0OMeHa.

I'unpoisn3 opraHuyecKux BewecTs. [ uaponus conei.

OneKTpoXxuMHUYeckie peakuuu. ['ambBaHUUECKHH 3JeMeHT. ODnekTpoabl. AHon. Karton. AKkymymsaTop.
ToNIMBHBIN 37IEMEHT. DIEKTPOXUMHUSI.

Psin craHmapTHBIX ANEKTPOIHBIX MOTeHIuanoB. CraHmapTHble ycioBus. CTaHAApTHBIA BOJOPOTHBIN
3JIEKTPOS.

Kopposus metamioB. XuMudeckast 1 2JIEKTPOXUMHUECKAsT KOPPO3HSL.

OneKTponu3. DIEKTPOIU3 BOJHBIX paCTBOPOB. DJIEKTPOJIN3 PACTIIIABOB.

Heopranuyeckasi xXumus

Mertamnel. CiocoObl nonyueHust MeTaiioB. Jlerkue u Tsokénble MeTaiuibl. JIerkomnnaBkue U TYroIuIaBKUe
MeTaibel. Metamnuueckue aneMeHTsl A- u b-rpynn. Mens. Lunk. Turan. Xpom. XKeneso. Huxens.
ITnatuna. CrumaBel. Jlerupytromme nobaBku. Y€pueie Mertamnsl. llperHbie Mertamnel. Uyryn. Craib.
JlerupoBaHHbIE cTAIN.

Oxcuapl ¥ THAPOKCUIBI METAIIIIOB.

Hemeramnsl. [Ipocthie BemecTBa — Hemetauibl. Yriepoa. Kpemuuii. Asor. ®ocdop. Kucmopon. Cepa.
®Top. Xnop.

Kucnornsie okcuapl. Kucnoponconepskamue kucnotel. CepHast kuciota. A30THas Kuciaorta. Bogopoansie
COEITMHEHMS] HEMETAJJIOB.

I'enerndeckast cBsI3b HEOPraHMYECKUX H OPTAHUYECKUX BEIIECTB.

XHUMHA H )KU3Hb

XuMudeckast IPOMBIIIIEHHOCTh. XUMHUUECKask TEXHOJIOTHSI.

XUMHUYECKOTO 3arpsI3HEHUS.



JdemoHcTpanuu.

Mopenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX M METATMYECKAX KPUCTALTMYECKAX PEIIETOK.
Mopenu MoJIeKy H30MEPOB ¥ TOMOJIOTOB

PaznuuHbie TUIBI XUMUYECKUX PEAKLIUNA, BUICOOMBITHI IO OPTaHUYECKON XUMHUH.

OO0pa3Ilsl METAIUIOB U X COSTUHEHUH, CIIABOB.

BzaumopeiicTBre METaNIOB ¢ KUCIOPOJOM, KUCIIOTaMHU, BOJIOMH.

JokazatenscTBo aM(pOTEepHOCTH alFOMHUHUS B €r0 THIPOKCHA.

B3anmMozeiicTBue MenH U KeJe3a ¢ KUCIOPOAOM; B3aUMOACHCTBUE MEIU U Keje3a C KUCIOTaMU
(cepHast, comstHas).

[Monyuenune runpokcunos meau (1) u xpoma (L), okcuga Mean.

B3aumopeiicTBre OKCHI0B M THAPOKCHIOB METANIOB C KMCIIOTaMHU.

JoxazarenscTBO ampoTepHOCTH coeauHeHuit xpoma(lll)

OO0pa3ibl HeMETaLIOB.

Mopenu KpUCTaNTHYECKUX PelETOK anMasa u rpadura.

[lomyuenne aMMmaka W XJIOPOBOJIOPOZA, PACTBOPEHHE MX B BOJE, JOKA3aTEIhCTBO KHUCIOTHO-
OCHOBHBIX CBOWCTB 3THX BEIIECTB.

Coxkuranme YTJIA U CEPBI B KUCTIOPOJAEC, OMPEACIICHNEC XUMUUCCKUX CBOMCTB IMPOAYKTOB CTrOpaHus.
BzaumopeiicTBue ¢ MeAbl0 KOHLEHTPUPOBAHHOW CEPHOM KHUCIOThHI, KOHUEHTPUPOBAHHOU U
paz0aBICHHOI a30THON KHCIIOTEHI.

O0pa3sipl cpelcTB OBITOBOM XHMUH, MHCTPYKLUH IO UX IPUMECHEHHUIO.

JlaGopaTopHbIe ONBITHI.
1. UzyueHue BIMSHUS PA3INYHBIX (AKTOPOB HA CKOPOCTh XUMHUECKUX PEaKIHi
2. OrmpeneneHne peakiu Cpeabl YHUBEPCATbHBIM HHIUKATOPOM.
3. T'mmponms coneii.

IIpakTHyeckue padoThI
1. TlpurorosieHue pacTBOPOB C 33JaHHOM MOJIIPHON KOHIIEHTpALUEn.
2. Pemenune skcnepuMeHTANBHBIX 337a4 10 TeMe «MeTayuibhy
3. Pemienue sxcriepuMeHTAIBHBIX 3a/1a4 110 TeMe «HemeTaisn

TEMATUYECKOE IIVIAHUPOBAHUME

paszen | Tema yacoB | IIpakrtuu. | KoHTpoJibH.
IToBTOpenue kypca 10 ki 1
1 TeopeTuueckue ocHoBbI xumuu (1949) 19 1 1
1.1 BaxkHelmue XUMHYECKHUE MOHSITHUS U 3aKOHBI 4
1.2 CtpoeHue BelecTa 3
1.3 XuMHYeCcKHe peaKIiu 3
1.4 PacTtBOpBI 5 1
1.5 DneKTpoXUMHYECKHE PEAKIIUU 4 1
2 Heopranuyeckasi Xumus 11 2
2.1 Meramuibl 6 1
2.2 Hemeramib 5 1 1
3 XHUMHS U JKM3Hb 3
Hroro 34 3 2




KAJIEHJAPHO-TEMATHYECKOE INIAHUPOBAHUE

Kjiacca

No | HaumeHoBaHuUA pa3/iesioB U TEM XapakTepucThKa OCHOBHBIX BHIOB | [lmanupyemsr | CkoppeKTHpO

ypo JeSITeTbHOCTH y9eHWKa (Ha YpOBHE | CPOKH BaHHBIC CPOKH
Ka yueOHBIX JIeHCTBUI) MIPOXOXKIEHUS | MPOXOKACHUS

1 IloBTOopenne kypca xumuu 10

Teopernueckue ocHOBbI XxumMuu (194)

1. Baxwueiimme XuMH4eCKue

TTOHATHS M 3aKOHHI (4 1)

2.

Xumunueckuit anement. Hyknuasl.
N3oTomel. 3akoHBl COXpaHEHUS
MAacChl ¥ SHEPTUU B XUMHH.

Ilepuonnueckuii 3aKOH.
Pacnpenenenue 3JEKTPOHOB B
aToMax »JJEMEHTOB MalbIX H
OOJIBIINX TTEPHOJIOB.

Ilonoxenue B NEPUOAMUYECKON
CHCTEME BOJOPOJa, JaHTAHOUIOB,
aKTHHOWJIOB W  HMCKYCCTBEHHO
MOJTyYEHHBIX 3JIEMEHTOB.

BanentHocTb u
BO3MOYXHOCTH aTOMOB

BaJICHTHBIC

Ilepeuncnars Ba)XKHEHIIME
XapaKTePUCTUKU XHUMHUYECKOTO
anemeHTa. OOBICHATH paszIHyue
MEXIy TOHATHUSIMH «XUMHUYECKUH
JNEMEHT», «HYKIHUI», «HU30TOID).
[IpuMeHsaTh 3aKOH  COXpaHEHHS
Macchl BELIECTB IPU COCTaBICHUU
YPaBHEHUN XUMHUYECKUX PEAKLIUMN.
Onpenensrsb MaKCHMAaJILHO
BO3MOXHOE YHUCIO 3JIEKTPOHOB Ha
HEPreTHUECKOM YpOBHE.
3anuckIBaTh rpaduueckue
AJNEKTPOHHBIE (HOPMYIEI S-, P- 1 d-
3JIEMEHTOB. XapakTepu3oBaTh
MOPS/IOK 3aMlOJTHEHUS 3JIEKTPOHAMHU
JHEPreTHUECKUX ypOBHEH U
noxypoBHeil B atoMax. OObSICHATS,
B uéM 3akmoyaercss (Qpu3MYecKHUi
CMBICJT TIOHSTHSI «BAJICHTHOCTB).
OOBSICHATH, YeM ONpPEAEISIOTCS
BaJICHTHBIE BO3MOXXHOCTH aTOMOB
pasHbIXx dnemMeHToB. COCTaBIATH
rpaduueckue 3JIEKTPOHHBIE
(hopmybl a3ora, docdopa,
KHCIOpOJa ¥ Cephl, a TaKxKe
XapaKTepu30BaTh W3MEHEHUS
pazMycoB  aTOMOB  XMMHYECKHX




SJIEMEHTOB MO TMepuojaMm u A-
rpynmnaM epruoanYeCKON TaOIUIIbI

1. Crpoenue BemectBa (39)

6. OcHOBHBIE BHUABI XUMHUYECKOW | OOBICHATH MEXaHU3M OOpa30BaHUS
cBs3u. OHHas ¥ KOBaJCHTHAs | MOHHOW WM KOBAJICHTHOW CBSI3HM U
CBsI3b. MeTayuimyeckas CBs3b. | OCOOCHHOCTH (PU3NYECKHX CBOWCTB
BonoposHas cBsi3b. HMOHHBIX " KOBAJIEHTHBIX

7 [IpocTpancTBeHHOE CTpOCHUE COCANHCHHH.

MOJTEKYL. CocTtaBnAath 3JIEKTPOHHBIE
(hopMyIIBI MOJIEKYNT KOBaJICHTHBIX

8 Crpoenne KPUCTAJJIOB. | COCIMHEHUH. OOBACHITE MEXaHU3M
Kpucranimyeckue peniéTku. o0pa3oBaHus BOZOPOIHON u
HpI/I‘II/IHLI MHOF006paSI/I$I METaJUINYECKOHN CBsI3eH u
BEIIECTR. 3aBHCHMOCTHh CBOWCTB BEIIIECTBA OT

BUA XUMHUUYECKOUN CBSI3H.
OOBsICHATH MIPOCTPAaHCTBEHHOE
CTPOEHHE MOJIEKYJI OPraHUYECKUX H
HEOPraHWYECKUX COEIMHEHUH ¢
IIOMOILBIO IIPEACTABIICHUN 0
rUOpUAN3aIN opowuTaneii.
OOBACHATH 3aBHCHMOCTH CBOMCTB
BEIIIECTBA oT THIIA ero
KPUCTAILTHYECKOM pemeTKY.
OOBACHATH MIPUYUHBI
MHOT000pa3us BEIIeCTB
1. Xwumnueckue peakuui (3 u)

9. Knaccudukarus xummrdeckux | Ilepeuncnsath MIPU3HAKH, o
peaxiui. KOTOPBIM KJIACCUPUIUPYIOT

10. | CkOpOCTh XMMHHUECKHX peaKiii. | A ACCKAC PCAKIIIH. .
Karamms. OOBSACHATH CYHNIHOCTh XUMHUYECKOM

peakmuu. CoOCTaBIATh YpaBHEHUS

11. | XuMu4eckoe  paBHOBeCME M | XHMHUYECKHX peakuuit,

yCiioBUsA €T0 CMCILICHUS.

OTHOCSILIUXCSI K  OINpEAcIEHHOMY
THUILY. OOBACHATH BIIMSIHUE
KOHIIEHTpallMid  peareHToB  Ha




CKOpPOCTH TOMOTEHHBIX u
reTeporeHHbIX peakiuii. OOBACHITH
BIIUSTHUE Pa3IMYHBIX (PAaKTOpPOB Ha
CKOPOCTh XMMHYECKOW pEeakluu, a

TakKe  3HAUYCHHWE  NPUMEHEHHS
KaTaau3aTOpoB M HWHTHOUTOPOB Ha
npaktuke. OOBACHATH  BIIHSHHC
M3MEHEHUS! KOHIICHTPAIIMH OJIHOTO
u3 pearupyromux BEIIECTB,
TeMIlepaTypbl W  JaBICHUS Ha
CMeIIeHne XUMHYECKOTO
paBHOBECHS

1. PactBopsl (5 1)

12. | JucnepcHBIC CHCTEMBI. XapakTepru30BaTh CBOICTBa
13. | CriocoGer BIPAKEHHST pa3IMYHBIX BHUJAOB JHMCIEPCHBIX
KOHIICHTDAIIIH PACTBOPOE. CHUCTEM,  yKa3blBaTb  MPUYUHBI
KOAryJisIlIiA KOJUTOHW/IOB M 3HAYCHHE
14. Hpa;{muqec}(aﬂ paﬁoma 9TOTO SBJICHHA. Pemarh 3agaun Ha
1 «IIpuroToBneHre pacTBOPOB C | NPUTOTOBJICHUE pactBopa
3a1aHHOM MOJISIPHOM onpeneaeHHON MOJISIPHOM
KOHI.ICHTpa].IHCﬁ». KOHLICHTpALUU. T'otoBUTH pacTBOp
3aTaHHOU MOJISIPHOM
15. | DrnexTponuTHuecKas koHIeHTparu. OOBACHITH, TIOYEMy
JUCCOLMAIINSL. BoznoponHslit | pacTopsl BemiecTB ¢ HOHHOW U
IoKa3arTeilb. PeaKHI/II/I HUOHHOI'O | xoBaJICHTHON HOHHpHOﬁ CBSI3BIO
obmeHa. MIPOBOJAT  JJIEKTPUYECKUU  TOK.
Omnpenensats pH cpeasl ¢ moMolpio

16. | I'maponus OpraHUYIECKUX 154
YHUBEPCAIBHOT'O WHJIUKATOPA.

HEOPraHU4YCCKUX COC,ZII/IHeHI/II\/’I.

OOBACHAT, C TO3WIUH TEOPHH
3JEKTPOJIUTHYECKON JTUCCOLUAINN
CYLIHOCTh XHMHMUYECKUX pEaKuil,
MIPOTEKAIOIUX B BOAHOW cpele.

CocraBnAarte MOJTHBIE "
COKpAalI€HHbIE WOHHBIE YpaBHEHMS
peakuuii, XapaKTEPU3YIOLINX




OCHOBHBIE CBOMCTBa Ba)KHEWUIIUX
KJIaCcCOB HEOPraHNYEeCKUX
coequHeHn. OnpenensTh peaklnio
cCpedbl pacTBOpa COJIM B BOJE.
CocraBnaTh ypaBHEHUS] peaKLUi
TUPOIN3a OpraHMYECKUX u
HEOPraHMYECKHUX BEILIECTB

1. Daextpoxummuyeckue peakiyu (4 1)

17. | XuMmuueckue HCTOYHUKM TOKA.
Psn craHmapTHBIX 3IEKTPOTHBIX
MMOTEHIMAJIOB.

18. | Kopposus  metamuioB uw e
IpeTynpexIeHue.

19. | Dnekrponus.

20. | KonTpoasnas pa6ora 1 mo teme
«TeopeTnyecKknue OCHOBBI XUMUM»

OOBsICHAT, ~ NPUHIUN  PaOOTHI

raJlbBAHMYCCKOTO DJIEMEHTA.
OOBACHSATS, KaK YCTpOESH
CTaHIapTHBIN BOJIOPOJIHBIN
anektpol. Ilomp3oBatrbest  psaoM
CTaHJIapTHBIX 3JIEKTPOAHBIX
OTEHIIUAJIOB. OT1ianyars
XUMUYECKYIO KOPPO3HUIO oT

3NMEeKTpOXUMHUUECKOd.  OOBIACHATDH
MIPUHIIMITBI 3aIIUTHl METATTMYECKUX
U3JEIUN OT KOPPO3UH.

OOBACHATH,  KaKWe  MPOIECCHI
MPOUCXOJIAT HA KATOJ/IE U aHOJIE MPH
ANIEKTPOIIH3E pacIuiaBoB T

pactBopoB  coneil.  CocTaBisiTh
CyMMapHble YpaBHEHUS peaKLui
JIEKTpOJIN3a

Heopranuyueckas xumus (11 v)

1. Metamsi (6 4)

21. | OOmas XapaKTepUCTHUKA u
CHOCO0BI MOJTyYEHHS METAJIJIOB.

22. | O030p METAIUITMYECKUX DIIEMEHTOB
A-u b-rpynm.

23. | Menp. llmak. Twuran. Xpowm.
JKeneszo, HuKeNb, TUIATHHA.

XapakTepru3oBaTh OOIIHE CBOMCTBA
MCTAJIJIOB MW Pa3bACHATHL HX Ha
OCHOBE IIPEJICTABICHUN O CTPOCHUH
aTOMOB METAaJJIOB, METAUTMYECKON
CBsI3U u METaJUINYECKON
KPUCTAJIIMYECKOM peméTke.
Hnnroctpuposath npuMepamMu




24.

CIuIaBBI METAIUIOB.

25.

OKCHIBI M THAPOKCHIIBI METAJIIOB.

26.

Ilpakmuueckas paboma
2 «PelieHue dKCIEpPUMEHTATBHBIX
3a/a4 1mo temMe «MeTab.

CITOCOOBI IIOJIy4Y€HUA  MCETAJLIOB.

XapakTepru3oBaTh XUMHYECKUE
cBoiicTBa MetamnoB [A—IIA rpynn
u AITIOMUHMS, COCTaBJISTh
COOTBETCTBYIOIINE YpaBHEHHUS

peakuuii. OOBSACHATH 0COOSHHOCTH
CTPOCHHSI aTOMOB  XHMHYECKHX

3JIEMEHTOB B-rpynn
nepuonnueckon cucremsl . M.
Menpeneesa. CocTaBnsarte
YpaBHEHUS peaxiuid,

XapaKTEPU3YIOIIMX CBOMCTBA MEIH,
LIMHKa, THUTaHa, XpoMa, >KeJe3a.
IIpenckasbiBaTh CBOIICTBa CILIaBa,
3Has ero coctaB. OOBSCHATH, Kak
W3MEHSIOTCA CBOWCTBA OKCHAOB H

THUIPOKCHJIOB METAJIJIOB I10
eproaam u A-Tpymmam
TEPUOJUYECKON TAOJIUIIEL.
OOBACHATH, KaKk  H3MEHSIOTCS
CBOWCTBa OKCHIOB M THIIPOKCH]IOB
XUMHYECKOTO SJIEMEHTAa c
MOBBIIICHUEM CTEIIEHH OKHCIICHUS
ero aToMa. 3anuceIBaTh B

MOJIEKYJISIDHOM W HOHHOM BHUJE
YpaBHEHUSI XUMHUYECKUX PEAKITUH,
XapaKTEPHU3YIOIIHX KHCIIOTHO-
OCHOBHBLIC CBOWCTBa OKCHJIOB U
TUAPOKCHIIOB METAIIOB, a TaKXKe
AKCTIEpUMEHTATLHO JIOKa3bIBaTh
HaJA4ue 3TUX CBOWCTB.
Pacno3HaBaTh, KaTHOHBI COJEH C
TIOMOIIIbIO KAYECTBEHHBIX PEAKITHI

1. Hewmertamusl (5 u)




27.

0O0630p HemertamnoB. CBoiicTBa M
MpUMEHEHHUE BXKHEUIITNX
HEMETAJIJIOB.

28.

OO0mas XapakTepruCTHKa OKCHIIOB
HEMETAJUIOB u
KHCTIOPOJCOAEPKAIIUX  KHUCIIOT.
OKHCIUTETBHBIE CBOMCTBA CEPHOU
U a30THOM KkucioT. Bomopoansie
COETMHEHVISI HEMETAIIIOB.

29.

I'enetuueckas CBS3b
HEOPraHUYECKUX M OPraHUYECKUX
BEIIECTB.

30.

Ilpaxmuueckas paboma 3
«Pemienne  skcnepuMeHTaNbHBIX
3amad o reme «Hemeramms.

31.

Koutpoabnas padora 2 no teme
«Heoprannueckast xumus».

XapakTepru3oBaTh OOIIUE CBOMCTBA
HEMETAIUIOB W Pa3bsACHATh HX Ha
OCHOBE TIPE/ICTABICHAN O CTPOSHHUH

aTtoMma. Ha3rsiBaTh obmacTu
MIPUMEHCHUS BaKHEHIITNX
HEMETaJIIOB. XapakTepuzoBaTh
CBOMCTBA BBICIIIAX OKCHJIOB
HEMETAJIOB 51
KHCIIOPOJICOIEPIKATIIIX KHUCJIOT,
COCTaBIIATh YpaBHEHHUS
COOTBETCTBYIOIIUX  peakuud U
OOBSACHATH HX B CBETE

MpeacTaBiIeHuil 00 OKUCIUTEIBHO-
BOCCTAHOBUTCIIBHBIX PpC€aKuiaX U
JJIEKTPOJINTUYECKON UCCOLMALIUH.
CoCTaBIsITh ypaBHEHUsSI pPEAKLUH,
XapaKTePU3YIOLUINX OKUCIUTEIIbHbIC
CBOICTBA CEpPHOM U a30THOM KUCJIOT.

XapaKkTepu3oBaTh HU3MEHEHHE
CBOMCTB  JIETYYUX  BOJOPOJHBIX
COEJIMHEHUI HEMETAJJIOB 1o
epuoy u A- rpyImnmiam
MEPUOIUYECKON CHCTEMBI.
JlokasbIBaTh B3aMMOCBS3b

HEOPraHUYECKUX W OPTraHUIECKUX
COEIMHEHUH. CocTaBIITh
YPABHEHUSI XUMUYECKUX PEAKIUH,
OTPaXKAIOIIUX B3aMOCBSI3b
HEOPraHUYEeCKUX M OPraHUuYECKUX
BEIIECTB, OOBSICHATh UX HA OCHOBE

TEOpUU 3IEKTPOIUTHIECKON
JUCCOTIMAITH U TIPEICTAaBICHUN 00
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIX
Ipoueccax. IIpakTnyecku
pacrno3HaBaTh BeIIecTBa c




TTOMOIIBI0 KAYECTBECHHBIX PEaKITHI
Ha aHUOHBI

1. Xumwus u xu3Hb (3 9)

32. | Xumust B mpoMbIIUICHHOCTH. | OOBSICHATh HAydHbIC TMPHHIUIBI
[TpuHIUTIBL XUMHYECKOTO | MPOU3BOCTBA Ha npuMepe
MPOU3BOJICTBA. XUMUKO- | IPOU3BOJICTBA CEPHOM KUCIIOTHI.
TEXHOJIOTHUECKHUE npuHIMIe | [lepeducnsaTs TIPUHIIATIBI
MIPOMBIIIICHHOTO MOJIyYEHUS | XUMHUYCSCKOTO MIPOU3BOJICTBA,
MeTaJIoB. [IpOM3BOCTBO YyryHa | MCIOJIB3YyEMbIC MPH  TMOJyYCHUHU
Y CTaJIH. YyTyHa.

33. | Xumuss B ObiTy. XHUMHYECKas Cocrasnats YPaBHCHITA
MPOMBIIIIJICHHOCTh p | XUMHACCKHX PCaKilH,
OKPYKAFOLIAs CPEIA. MPOTEKAIONMUX MPH  MOTYYCHUH

YyryHa U CTaH.
34. | UToroBhIil YPOK MO KypCcy XUMHUHU Cobnronath mpaBmia Oe3omacHou

11 xiacca.

paboThl CO CpeACTBaMH OBITOBOM
XUMHUH.

O6T>$ICHHTB MMPUYINHBI XUMHUYECKOI'O
3arpsA3HCHUA BO3yXa, BOIIOéMOB u
MOYB
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