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Pabouas nporpamma no xumuu A0 8 kiacca

I. INTAHUPYEMBIE PE3YJIbTATBI ObYUEHMUSI.

I/IsyquHe XHMHUHM B OCHOBHOM IIIKOJIC AaC€T BO3MOKHOCTb JOCTHUYb CICAYIOIIUX PC3YJIbTATOB B
HaIrpaBJICHUH JIMYHOCTHOI'O pa3BUTHUSA:

® BOCIUTaHUE POCCUICKON rpakJaHCKON MACHTUYHOCTU: aTPUOTHU3MA, JIFOOBU U YBAXKEHUIO
k OTeyecTBy, UyBCTBA TOPIOCTH 3a cBOIO PoiMHY, 32 pOCCUIMCKYIO XMMHUYECKYIO HAyKY;

e (opMHUpOBaHHE LEIOCTHOTO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUsSL HAayKM M OOILIECTBEHHOW NPAKTHKH, a TaKXe COLUAIbHOMY, KYJIbTYpHOMY,
SI3BIKOBOMY U [yXOBHOMY MHOT000pa3nio COBPEMEHHOTO MHPA;

e (opmMupoBaHHE OTBETCTBEHHOI'O OTHOIIEHMS] K YYEHHIO, TOTOBHOCTH M CHOCOOHOCTH K
CaMOpa3BUTHUIO U €CaMOOOpPa30BAHMIO HA OCHOBE MOTHBALMM K OOYYEHUIO M IO3HAHUIO,
BBIOOPY TMpoUIBLHOTO 00pa3oBaHUsT Ha OCHOBE HH(OpMAIUM O CYIIECTBYIOIINX
npodeccusx U JMYHBIX MPO(ECCHOHATBHBIX MPEANOYTEHNUNH, OCO3HAHHOMY IOCTPOEHUIO
WHIUBUAYAIbHONH 00pa30BaTENbHON TPAEKTOPUHU C YUETOM YCTOMYMBBIX MO3HABATEJIbHBIX
HUHTEPECOB;

e ¢dopMHUpOBaHHE KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 0Opa30BaTeIbHOM, OOIIECTBEHHO
MOJIE3HOH, yueOHO-HCCIIeI0BATENbCKOM, TBOPUECKOU U APYTrUX BUJIAX NEATEIbHOCTH;

e (opmMupoBaHHE NOHMMAaHHUA LIEHHOCTH 3J0POBOTO U 0€30IacHOro 00pasa KU3HU; YCBOCHHE
MpaBWJI MHJIMBUIYAIbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 MOBENEHHUS B YPE3BbIYaHBIX
CUTYALMSX, YTPOXKAKOUIUX )KU3HU U 30POBBIO JIFOJIEH;

e (opmupoBaHue MO3HABATEIHLHOW M MH(MOPMALMOHHOW KYJIBTYpBI, B TOM YHCIIE Pa3BUTHE
HABBIKOB CAaMOCTOSITEJIbHOW paboThl ¢ y4eOHBIMU MOCOOMSIMH, KHUTaMH, JOCTYIHBIMU
WHCTPYMEHTaMH U TEXHUYECKUMU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTUH;

e (opmMupoBaHHE OCHOB 3KOJOTHYECKOIO CO3HAHHUS Ha OCHOBE MPU3HAHUS LEHHOCTHU >KU3HU
BO BceX €€ MPOSIBICHUAX M HEOOXOAUMOCTH OTBETCTBEHHOTO, OEpEKHOTO OTHOLIEHHUS K
OKpYXarollen cpese;

® pa3BUTHE TOTOBHOCTH K PEIICHUI0 TBOPYECKUX 3a7ad, YMEHHsS HAaxXOJUTh aJCKBATHbBIC
CHocoObl IOBE/IEHUSI U B3aUMOJCHCTBUS C MapTHEpaMu BO BpeMsl y4eOHOW M BHEy4eOHOM
NesITeNIbHOCTH, CIIOCOOHOCTHU OLICHUBATH MPOOJIEMHbIE CUTYallUd U ONIEPATUBHO MPUHUMATh
OTBETCTBEHHbIC PEIICHHS B Pa3IMYHBIX MPOJYKTUBHBIX BHJIAX JESATEIbHOCTH (yueOHas
MIOMCKOBO-UCCIIEI0BATENbCKasI, KITyOHas!, MPOEKTHAs, KPY)KKOBasi U T. 1. )

MeTanpeaMeTHBIMH Pe3ylIbTaTaMU OCBOEHHUS OCHOBHOW 0Opa30BaTeNbHONW MPOTPaMMBI
OCHOBHOTO 00111eT0 00pa30BaHus SBISIIOTCS:

e OBJQJCHHE HABBIKAMU CAMOCTOSTEIBHOIO MPUOOPETEHHsS HOBBIX 3HAHUH, OpraHU3aIMH
y4eOHOI IeITETLHOCTH, TIOUCKA CPEJICTB €€ OCYIECTBICHUS;

e yMeHHE IJIaHUPOBATh MYTHU IOCTHIKEHHS IIeTIeil Ha OCHOBE CaMOCTOSATEIHHOTO aHaln3a
YCIOBUN U CPENICTB MX JOCTHUKECHUS, BBIACIATH albTEPHATHUBHBIC CIIOCOOBI JOCTHKEHUS
uenu W BbIOMpaTh Hambonee 3(PeKTHBHBIN CMOCOO, OCYIIECTBIATH MO3HABATEIBHYIO
pedIiekcHio B OTHOIICHUU ACHCTBHIA 1O PEIICHUIO YUeOHBIX U MO3HABATEIbHBIX 3a/1a4.

e YyMEHHE TOHMMAaTh TMpoOJeMy, CTaBUTh BOMPOCHl, BBLIBUraTh THIIOTE3Y, JaBaTh
oTpeJieNieHue TOHITUAM, KIAacCU(PUIIUPOBATh, CTPYKTYPHUPOBAThH MaTepual, MPOBOAUTH
IKCIIEPUMEHTHI, apryMEHTHPOBATh COOCTBEHHYIO TMO3HIMIO, (OPMYITHPOBATH BBHIBOABI U
3aKJIIOYEHUS;

® yMEHHE COOTHOCHUTh CBOM JEHCTBUS C IUIAHHUPYEMBIMH pE3ylbTaTaMu, OCYIIECTBISATH
KOHTPOJIb CBOCH JIEATEIHHOCTH B MPOLIECCE JOCTHKEHUS Pe3yNbTaTa, ONMPeAesTh CIOCOObI



JEWCTBUH B paMKaxX MpPeUIOKEHHBIX YCIOBUH M TpeOOBaHHH, KOPPEKTUPOBATH CBOU
JICMCTBUSA B COOTBETCTBUU C U3MEHSAIOLIEHCS CUTYalUEN;

e (opMupOBaHHE U PA3BUTHE KOMIETEHTHOCTH B OOJIACTH MCIIOJIB30BAaHHUS WHCTPYMEHTOB U
TEXHUYECKUX CPEACTB HMH(MOPMAIMOHHBIX TEXHOJIOTUH (KOMIBIOTEPOB U IMPOTPAMMHOTO
o0ecrieyeHHss) Kak HMHCTPYMEHTAJIbHO OCHOBBI  Pa3BUTHSA KOMMYHHUKATUBHBIX U
MO3HABATEIbHBIX YHUBEPCAIbHBIX YUeOHBIX JCHCTBUI;

® yMEHHE CO3/aBaTh, IPUMEHATh U MPEOOPA30BbIBATh 3HAKK U CUMBOJIbI, MOJIEJIN U CXEMBI
IUTSL peleHnst y4eOHBIX U TO3HABATEIbHBIX 33/1a4;

e yMEHHME WU3BJIEKaTh HMHPOpPMALMI0 W3 pa3IMYHBIX HCTOYHUKOB (BKJIIOYas CpEACTBA
MaccoBOil HWH(OpPMaIK, KOMIAKT-ITUCKH Y4eOHOTO Ha3zHaueHUs, pecypcel MHTepHera),
cBOOOJTHO TIOJIB30BAThCSl CHPABOYHOW JIMUTEPATypOil, B TOM YHCIE W Ha AJIEKTPOHHBIX
HOCHTEJISIX, COOTIOIaTh HOPMBI HH(OPMAIIMOHHOHN N30MPaTENIbHOCTH, STHKH;

® YyMEHHE Ha MpPaKTHUKE I0JIb30BATbCSA OCHOBHBIMM JIOTUYECKUMU HpPHEMaMHU, METOJaMH
HaOJI0/IEHUS], MOJICIIMPOBaHMsI, 00BICHEHUS, pelIeHHs TPo0IeM, TPOrHO3UPOBAHUS U Jp.;

® yMEHHE OPraHM30BBIBaTh CBOIO JKU3Hb B COOTBETCTBUHU C IPEJICTABJICHUSIMU O 30POBOM
oOpa3e KU3HU, MpaBax M OO0SI3aHHOCTAX TpakJaHWHA, IEHHOCTSAX OBITHSA, KYJIbTYpbl U
COITMANLHOTO B3aUMOJICHCTBHS;

® yMEHHE BBINOJIHAThH [T03HABATENIbHBIE U TPAKTUUECKUE 3aJaHHs], B TOM YHCJIE IPOEKTHBHIE;

® yMEHHE CaMOCTOATEIbHO M apryMEHTHPOBAHHO OIIEHMBATh CBOM JEHCTBUS U AECUCTBUS
OJIHOKJIACCHUKOB, COJIEp’KaTeIbHO OOOCHOBBIBAasl MPaBWJIBHOCTh WM OIIMOOYHOCTH
pe3ynpTaTta M crnocoba IeicTBHUS, aJleKBaTHO OLIEHWBAaTh OOBEKTUBHYIO TPYAHOCTh Kak
Mepy (aKTHYECKOTO WM MPEAIoJiaraeMoro pacxojila pPecypcoB Ha pelleHHe 3aJadyd, a
TaK)K€ CBOM BO3MOKHOCTH B IOCTH)KEHUU 1I€JIN OTIPEIETICHHON CI0KHOCTH;

e yMeHHe paboTath B rpynne — 3h(eKTUBHO COTPYyAHUYATh U B3aUMOJEHCTBOBATh HA OCHOBE
KOOpAMHAIMKM DPA3JIMYHBIX MO3ULUA IpU BBIPAOOTKE OOILEro peIieHdus B COBMECTHOM
JeATeNbHOCTH; CIIyllaTh MapTHEpa, (OpMyIupoBaTh U apryMEHTHUPOBaTb CBOE MHEHUE,
KOPPEKTHO OTCTauBaTh CBOIO MO3UIUIO U KOOPAUMHUPOBATH €€ C MO3ULUHU IApTHEPOB, B TOM
qycae B CUTYallUM CTOJIKHOBEHHS MHTEPECOB; MPOAYKTHBHO pa3peuiarb KOH(IMKTHI Ha
OCHOBE YydeTa HHTEPECOB M IMO3ULUM BCEX €ro Yy4YaCTHUKOB, IIOMCKAa W OLEHKHU
ATbTEPHATUBHBIX CITIOCOOOB pa3pemieHus] KOHGIUKTOB.

IIpeamMeTHbIMH  pe3yJbTaTamMu OcBocHHS (OCHOBHOW 00pa3oBaTEIbHOM  IPOTPAMMBI
OCHOBHOTO 00111€T0 00pa30BaHus SBISIOTCS:

e (dopMHUpPOBaHHE IMEPBOHAYATBHBIX CHCTEMATU3UPOBAHHBIX MIPEJICTABICHUM O BEIIECTBAX, UX
MPEBPAICHUAX U TPAKTHYCCKOM IMPUMCHECHHUH, OBJIQJCHHE TOHSATHHHBIM armapaToM H
CHMBOJIMYECKUM SI3BIKOM XHUMHUHU;

e oOco3HaHHEe OOBEKTUBHO 3HAYUMOCTH OCHOB XHMHMYECKOM Hayku Kak oOjactu
COBPEMEHHOTO  €CTCCTBO3HAHMs, XUMHUYECKHX  IpPEBpAIlEHUH  OpPraHUYECKUX H
HEOPraHMYECKHX BEIIECTB KaK OCHOBbI MHOTHMX SIBJICHUM >KUBOW W HEKHUBOH IPUPOIBI;
yriayOlieHre IpeCTaBIeHU 0 MaTepHaIbHOM €IMHCTBE MHPA;

® OBJAJICHHE OCHOBAMHM XHMHYECKOW TPaMOTHOCTHU: CIHOCOOHOCTBHIO aHAIM3UPOBATH U
OOBEKTUBHO OIIEHUBATh JKU3HEHHBIE CUTyallid, CBSI3aHHBIE C XUMHUEH, HaBBIKAMU
0e30MmacHOTO OOpalleHus] C BEIIeCTBAMH, HUCIOIB3YEMbIMH B MOBCEAHEBHON KHU3HU;
YMEHHEM aHAJIM3UPOBATh U MIAHUPOBATH SKOJOTHYECKH Oe30TacHOe MOBEJCHHE B IIENAX
cOepekeHUs 3I0POBbS U OKPYKAIOIIEH CpeIbl;

e (QopmupoBaHME YMEHMI YCTAHABIMBATh CBSI3U MEXJY peaTbHO HAOIIOIAEMBIMU
XUMHYECKUMHU SBJICHUSAMH M TPOIECCAMH, MPOUCXOIAINIMMH B MUKPOMHpE, OOBICHATH
MPUYMHBI MHOTOOOpa3us BEIIECTB, 3aBUCUMOCTh MX CBOWCTB OT COCTaBa U CTPOEHUS, a
TaK)K€ 3aBUCUMOCTb MPUMEHEHHUS BEILIECTB OT UX CBOWCTB;

e TMpUOOPETEeHUs OTbITAa HCIOJB30BAHUS PA3NTUYHBIX METOJOB U3YUEHHUS BEIIECTB;
HaOMIOJIEHUST 3a WX TMPEeBPALIEHUSIMU TPH TPOBEICHUHM HECIOKHBIX XHUMHUYECKUX
AKCIIEPUMEHTOB C UCTOIH30BAHUEM J1A00PATOPHOTO 000PYIOBAHUS U TIPUOOPOB;



e yMEHHE OKa3blBaTh IMEPBYIO IMOMOUIb IMpPH OTPABICHHSIX, OKOTaX U JPYTUX TPaBMax,
CBSI3aHHBIX C BEILIECTBAMH U JJAOOPATOPHBIM 000PYIOBaHUEM;

e OBJIAJCHHE TpUeMaMu paboTel ¢  uHPOpMaLMEH  XUMHYECKOTO  COJEpIKaHus,
MIpEJCTaBICHHON B pa3HO (opme (B BuAe TeKcTa, Gopmyll, rpaduKoB, TAOINIHBIX JaHHBIX,
cxeMm, potorpaduii u ap.)

® CO3/JaHUE OCHOBBI Ui (OPMUPOBAHHMS HMHTEpeca K PpACIIMPEHUI0 U  YIIIyOJICHHUIO
XMUMUYECKUX 3HAHWUU W BBHIOOpa XUMHUHM KaK HpO(QHUIBHOTO MpeaMeTa Npu IMepexoje Ha
CTYIIEHb cpeaHero (TOTHOTro0) 00Iero oopa3oBanus, a B TATbHECHIIIEM U B KauecTBe chepsl
CBOE MPOQEeCCHOHATBHOMN ACITeITLHOCTH;

e (opMupOBaHHE MPEICTABICHUA O 3HAYCHUN XUMUYECKO HAYKH B PEIICHUN COBPEMEHHBIX
HKOJIOTUYECKUX MPOOIIEM, B TOM YHCIIE B MIPEIOTBPAIICHHH TEXHOTEHHBIX M SKOJIOTHYECKIX
Karactpod.

Il. COAEP’ KAHUE YYEBHOI'O ITIPEJIMETA

Paspen 1. OcHoBHbIe TMOHATHS XUMHH (YPOBEHb AaTOMHO-MOJIEKYJISIPHBIX
NpeacTaBJIeHUH)

[Ipenmer xumun. XuMusa KaKk 4acThb €CTECTBO3HaHUWs. BemectBa m ux cBoiicTBa. UHCTHIE
BeIleCTBA M CMECU. MeToIbl TI03HAHUS B XUMHH: HAOIIOIeHNUE, dKCTIepuMeHT. [Ipuembr O6e30macHo
paboThl ¢ 00opyaoBaHuEM U BemecTBaMu. CTpoeHHUE TIaMEHH.

Uucteie BemectBa u cMecd. CrocoObl OYMCTKH BEIIECTB: OTCTaMBaHUE, (PHIBTPOBAHUE,
BBITTAPUBAHKE, KPUCTALIU3AMMNS, TUCTHULIIHSA. OU3NUECKUEe W XUMUUYECKHUE SIBJICHUS. XUMUYECKUE
peakuuu. [lpu3HakK XMMHYECKMX PEaKIHMi M YCJIOBUS BO3HUKHOBEHHS M TEUCHUS] XHMHYECKHX
peaKuu.

ATOMBI, MOJIEKYJBl U HOHBL. BemiecTBa MOJEKYISIPHOTO U HEMOJEKYISPHOTO CTPOEHUSI.
Kpucrannumueckue u amopdubie BemiecTBa. Kpucraminueckue pelmeTKd: HOHHAs, aTOMHas H
MostekynsipHasi. [IpocTele U ciokHble BelecTBa. XUMHUYECKUN dJeMeHT. MeTalibl 1 HeMeTaJUIbl.
AtomHasi eauHuna macchl. OTHOcUTENbHas aTOMHas macca.  SI3bIK XUMHU. 3HAKM XUMHYECKHX
AJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa BellecTBa. XuMmudeckue ¢opmyibl. OTHOCHTEIbHAs
MoJieKynsipHasi Macca. KadecTBeHHBIH U KOJIMYECTBEHHBI COCTaB BEIECTBA. BBIYUCIEHHUA IO
XUMHUYEcKUM (popmynam. MaccoBast 10Ji1 XMMHUECKOTO 3JIEMEHTa B CJIO’KHOM BEIlleCTBE.

BanenTHOCTh XMMHUECKUX 371eMEeHTOB. OmpeieseHre BaleHTHOCTH 3JIEMEHTOB 10 ¢opMyaam
Ounapubpix coenuHeHuil. CocTaBlieHHE XUMUYECKUX (GOopMyn OHHAPHBIX COEIAWHEHUH II0
BaJICHTHOCTH.

ATOMHO — MOJIEKYJISIPHOE YyYeHUEe. 3aKOH CcoXpaHeHusi Macchl BewecTB. JKu3Hb U
nesarenbHoCTh M.B. JIoMoHOCOBa. XuMnueckue ypaBHEHUs. THIBI XUMUYECKUX PEAKIIU.

Kucnopoa. Haxoxnenune B mnpupone. Ilomydyenue xucinopona B jabopaTopuu U
IIPOMBIIITIEHHOCTH. (Pu3nueckue M XHUMHUYECKHE CBoWcTBa Kuciopoja. [openuwe. OKcHIBI.
IIpumenenne kucinopona. KpyroBopor kucimopona B npuponae. O30H, auIOTpOnUs KUCIOPOJA.
Bozayx u ero coctas. 3amura aTMOC(pepHOro Bo3ayxa OT 3arpsi3HEHUH.

Bonopoa. Haxoxnenne B mnpupone. Ilomydenue Bogopoga B jabopaTopuu |
IPOMBIIIIEHHOCTH. Pu3ndeckue U XMMHYECKHE CBOMCTBA BOJOpoJa. Boropoa — BocCcTaHOBUTENb.
Mepsl 6e30macHOCTH 1pH padote ¢ BogopoaoM. [Ipumenenune Bogopoa.



Bopna. Meroas! onpeiesieHusl COCTaBa BOJblI — aHAIU3 U CUHTE3. PU3NUYECKHUE CBOMCTBA BOIBI.
Bona B mpupone u crnocoObl €€ OUMCTKU. Adpauus BOAbl. XHUMHUYECKHE CBOMCTBA BOJBI.
IIpumenenne Bonel. Boma — pacrBoputens. PactBopuMocTs BemecTB B Boje. MaccoBas [0Jis
PacTBOPEHHOTI'O BELIECTBA.

KonuuectBennsie oTHomeHuss B xumuu. KonmdectBo BemiectBa. Mousib. MossipHas macca.
3akoH ABoraapo. Mousipablii 00beM Ta30B. OTHOCHWTENIbHAs TUIOTHOCTh Ta3oB. OObEMHBIE
OTHOIIEHHUS Ta30B MPU XUMHUYECKUX PEAKIIMSIX.

Baxwneiimme Ki1accel HEOpPraHHMYECKHX coeanHeHui. OKCHAbI: cocTaB, KiaccuuKaius.
OcHoBHbIE U KHUCIOTHBIE OKcuIbl. HomeHknarypa okcuaoB. @u3nyeckue U1 XUMHUYECKUE CBOMCTBaA,
IIOJIy4€HUE U IPUMEHEHUE OKCUIOB.

Imapokcunpl.  Kmaccudukanust ruapoxkcunoB. OcnHoBanus. CocrtaB. Illemoun wu
HepacTBOpUMBIE OCHOBaHMs. HomeHknatypa. @u3nYecKMe M XMMHUYECKHME CBOWCTBA OCHOBAHMIA.
Peakuust HelTpanuzaumu. [lonydyeHue M mNpuUMEHEHHE OCHOBaHUN. AMOTEpHbIE OKCUABI H
TUAPOKCHJIBL.

Kucnotsr. Cocra. Knaccuduxanus. Homenknarypa. ®usznueckue U XuMU4YeCcKle CBOWMCTBA
KHCJIOT. BBITECHUTENBHBIN Pl METAILIIOB.

Comu. CocraB. Kmaccudukanusa. Homenknarypa. ®usmdeckne CBOWCTBA  COJICH.
PactBopumocTs coseit B Boae. XuMuueckwe CBoMcTBa cosieil. CrocoObl TIOJNydeHHsI COJICH.
[Ipumenenue conen.

I'enetnueckas CBA3b MCXKIOY OCHOBHBIMHU KJIaCCaMH HECOPraHMYCCKUX COCHHH@HHP'I.

JdemoncTpanuu. O3HakoMJIEHHE ¢ O0Opa3llaMyd TPOCTHIX M CIOXHBIX BemiecTB. CrocoOb
OYMCTKH BEUIECTB: KPHUCTAJUIM3ALMUS, AUCTUILIALUA, Xpomarorpadus. OmbIThL, MOATBEP)KIAIOIINE
3aKOH COXPaHEHMsI MaCChl BEIIECTB.

[Tonyuenue u cobupanue KUCIOPOIa METOJIOM BBITECHEHUS BO3yxa U BoAbl. OnpeseneHue
coctaBa Bo3nyxa. Kownekyus nepmu, kamenHo2o yansa u npooyKmos ux nepepabdomxkiu.

[Tonyuenue Bogopoaa B annapare Kuma, mpoBepka Bo10poja Ha YUCTOTY, TOpPEHUE BOIOPOAA,
coOupaHue BOAOPOIa METOJOM BBITECHEHHUS BO3{yXa U BOJIbI.

Awnanns Boasl. CHHTE3 BOIEL.

3HaKOMCTBO C 00pa3liaMu OKCHJIOB, KHCIIOT, OCHOBAaHUH U coJieid. HeliTpanu3zanus ménouun

KHUCJIOTOM B MNpUCYTCTBHUU MHAUKATOPA.

JlaGopaTopHble onbIThHI. PaccMOTpeH1e BEIIeCTB ¢ Pa3IMYHbIMU (PU3HMUECKUMU CBOMCTBAMHU.
Pa3znenenne cMecu ¢ momoitbio MarauTa. [Ipumepsl Gpusndecknx u XuMU4ecKkux siBIeHU. Peakiuuy,
WJLTIOCTPUPYIOIINE OCHOBHBIE MPU3HAKHU XapaKTePHBIX peakinu. PaznoskeHrne oCHOBHOTO kapOoHaTa
menau (II). Peakuus 3ameniieHust MeIu )Kene3oM.

O3zHakomIieHHE ¢ 00pa3laMu OKCHJIOB.
BiaumoneiictBue Bomopoaa ¢ okcuaom menu (II).

OHLITBI, MOATBCPKAAOIINC XUMUYCCKHUC CBOMCTBa KHCJIOT, OCHOBaHMUI.



IIpakTnyeckne padoTsl

o [IpaBuna TexHUKH OE30MACHOCTH MPU padoTe B XUMHUECKOM KabuHere. O3HaKOMIICHHUE
¢ 1ab0paTOPHBIM 000PYAOBAHUEM.

e OunucTKa 3arpA3HEHHON IOBAPEHHON COJIN.

o [IosryueHue u cBOKCTBA KUCIOPOAA

o [Tonyuenne BOOOpO1a U U3yYEHHUE €TO CBOMCTB.

o [IpuroroBienue pacTBOPOB COJIEN C ONPEACIEHHON MAaCCOBOM J10JI€l PACTBOPEHHOTO
BELIECTBA.

o Perienune skcniepuMeHTabHbIX 3371a4 110 TeMe «OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COCTMHEHUI.

PacuerHnnbie 3agaun:

Bbruncienne 0THOCUTENBHON MOJIEKYJIIPHOM MAcChl BEIIECTBA 110 (hopMyJIe.
Beruncnenue MaccoBOM 101U 3JIEMEHTA B XUMUYECKOM COETMHEHUH. Y CTAaHOBIICHUE
npocreiiei GopmyIibl BEIecTBa MO0 MacCOBBIM JIOJISIM AJIEMEHTOB.

HaxoxneHne maccoBoi 10U paCTBOPEHHOTO BEMIECTBA B paCTBOPE. BhIunciaeHne Mmaccol
PacTBOPEHHOTO BEUIECTBA U BOABI ULl IPUTOTOBIIEHUS PacTBOpA ONPEAECIEHHON KOHIICHTPALNH.

OObEMHBIE OTHOLIEHUS Ta30B MPU XUMHUECKUX PEaKIUsiX.

BrruncieHus mo XuMU4eCKUM YpaBHCHUAM MACCBHI, 00BEMa M KOJIMYEeCTBa BEIIIeCTBA OJHOT'O U3
MPOJIyKTOB PEAKIIMH [0 MAcCe MCXOIHOTO BEIIECTBA, 00bEMY HITH KOJINYECTBY BEIIECTBA,
COJZIEPIKAIIETO ONPEACTEHHYIO IOJTI0 IPUMECEH.

Pasznen 2. Ilepuoguyeckuii 3aK0H U MEPUOANYECKAS] CHCTEMAa XMMUYECKHUX 3JIEMEHTOB
JA.U. Menneneea. CTpoeHue atoma.

[TepBbie MOMBITKA KIacCU(UKAIIUA XUMHUUECKHX 3JIeMEHTOB. [loHSATHE O Tpynmax CXOIHBIX
aneMeHTOB. EcTecTBeHHBIC CeMEHCTBA IIEIOYHBIX METAJIOB M TaJOreHOB. biiaropojHbie Tasbl.
[Tepuonnueckuii 3axkon J[.M.Menneneesa. [lepuoauyeckas cucteMa Kak €CTECTBEHHO — HAy4yHOE
KJIaccu(pukanus XAMHUYECKHX dJeMEHTOB. TaOmmuHas Qopma mpeacTaBieHHs Kiaccuukauu
XUMUYECKUX 3JieMeHTOB. CTpykTypa Tabmuibl «llepuogudeckas cucTeMa XMUMHUYECKHX JIEMEHTOB
.. MenneneeBa» (kopotkas ¢opma): A- wm b- rpynmbel, nepuonabl. DU3WYECKUNH CMBICT
MOPSIIKOBOTO 2JIEMEHTa, HOMepa Mepro/ia, HoMepa rpynibl (71 SJIEMEHTOB A-TpyI).

CTpOGHI/Ie aToMa: AdAp0 KU IJICKTPOHHAA o0onouka. CocTaB aTOMHBIX AA€p: IPOTOHBI H
HeﬁTpOHBI. H3oTomnkl. 38.p$[,[[ ATOMHOI'O d/1pa, MAaCCOBOC YHUCIIO, OTHOCHUTCIIbHAA aTOMHAasA Macca.
COBpeMeHHaﬂ (I)OpMy.]'II/IPOBKa MOHSATHS «XUMHUUYCCKUU 3JIEMEHT.

DneKkTpoHHas 000JI0YKa aTOMa: MOHATHE 00 PHEPreTHUECKOM YpPOBHE (SJIIEKTPOHHOM CJIoe),
€ro EMKOCTH. 3aIll0JIHEHUE NIEKTPOHHBIX CJIOEB Y aTOMOB 3JIEMEHTOB IIEPBOTO — TPETHETO MEPHOIOB.
CoBpeMeHnHas HopMyIHPOBKA MEPHUOJUUECKOTO 3aKOHA.

3HaueHue nepuoanyeckoro 3akoHa. Hayunsle noctmxenus /.M. MenaeneeBa: ucnpaBieHHe
OTHOCUTEJIBHBIX aTOMHBIX MacC, NPEACKAa3aHWE CYLIECTBOBAHMS HEOTKPBITBIX DJIEMEHTOB,
MEePECTaHOBKM XMMUUYECKHUX DJIEMEHTOB B mepuoaudeckoi cucreme. XXusup u nesrensHocts ..
Meneneena.

JdemoHcTpauuu:



du3nyecKue CBOMCTBA LIEJTOYHBIX METAUIOB. B3anmMoAeicTBHE OKCUAOB HATpHs, MarHus,
docdopa, cepsl ¢ BOJIOM, UCCIIETIOBAHUE CBOMCTB MOJYYCHHBIX MPOIYKTOB. B3anMoelicTBre HATpHsI
u Kanusg ¢ BoJoM. Dusznueckue CBOWCTBA TaJOreHOB. B3auMOJEHCTBUE aTIOMUHUS C XJIOPOM,
OpoMOM U HOIOM.

Pa3nen 3. CtpoeHue BemecTna.

DNEeKTPOOTPULIATENBHOCT XUMHUECKUX 31€MEHTOB. OCHOBHBIE BU/bl XUMUYECKOH CBA3M:
KOBaJICHTHasl HEMOJISIpHAsi, KOBAJEHTHAs NOJISIpHAs, MOHHAs. BalleHTHOCTh 3JIEMEHTOB B CBETE
aneKTpoHHOW Teopuu. CreneHb okucieHus. IlpaBwia onpeneneHus CTENEHEH OKHUCICHUS
JJIEMEHTOB.

JdemoHncTpauuu:

ComocTaBiieHHE (1)I/I3I/IKO-XI/IMI/I‘~I€CKI/IX CBOMCTB COGJII/IHCHPIIZ C KOBAJICHTHBIMHW W HMOHHBIMH

CBSI3SIMU.
I1l. TEMATHUYECKOE INTAHUPOBAHMUE (no pa3aenam)
Ne Pa3gennl KoanuecTBo KoanuecTBo KoaunuecTBo
n/m | NporpamMmslI JacoB KOHTPOJIbHBIX NMPAKTHYECKUX
padoT padoTt
1 OCHOBHBIE TTOHITHS 54 3 6
XUMHH (YPOBEHb aTOMHO —
MOJICKYJISIPHBIX
MIPEACTABJICHHI)
2 [Tepunoauaeckuii 3aK0H U 6 - -
MepuoardecKasl CucTeMa
XUMHYECKUX DJIEMEHTOB
.. Menneneena.
Crpoenue atoma
3 CtpoeHue BemecTna. 8 1 -
XuMuyeckas CBS3b.
Hroro: 68 4 6




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

Xumus 8 kjacc 6a3oBblii ypoBeHb (68 yacoB)

Ne aTa
Tema ypoka KoJu-Bo A
ypo NpoBeJAeHNs
4yacos
Ka IJ1aH ‘ pakr

Paszpnen 1. OcHOBHBIE NOHATHS XMMHUH (YPOBEHb ATOMHO-MOJIEKYJISAPHBIX

npeacrasjeHuii) (54 yacos)

|. [lepBoHayabHbIe XUMUYECKHE TIOHATHS (22 4.)

1 [Ipenmert xumuu. BemiectBa u ux CBOMCTBA. 1
JI/O Nel: PaccmorpeHue BemIeCTB € Pa3IUYHBIMU (PU3UIECKUMHU
CBOWCTBAMH.

2 Merto bl ITO3HAHUS B XUMUM. 1

3 | IpakTnyeckass padora Nel. Ilpuémbl Ge3omacHoii padoThI ¢ 1
o0opynoBaHuem M Bemniecreamu. CTpoeHue MJIaMeHH.

4 | YucTble BElIecTBa U CMECH.

1
JI /O Ne2: Paznenenne cMecH ¢ TOMOIIBIO MarHuTa.

5 | IpakTnyeckass padora Ne 2, Ouucrka 3arps3HeHHON 1
NOBAPEHHOM COJIH.

6 | Ousznueckue U XUMUYECKHE SBICHUA. XUMUYECKUE PEaKIUH.

JI/O Ne3: Ilpumepsl u3. sBreHui (pacTHpaHue caxapa B CTYIIKE,
HarpeBaHue CTEKISTHHON TpyOKH). 1
JI/O Ned: TIpumepsl XuM. SIBJICHHUH (TOpPEHUE CBEYM, MPOKAIUBAHHE
MEIHOM TMPOBOJOKH, B3aummojeiictBue ménoun ¢ ¢/, cepHoi
KHCJIOTBI C XJIOPUAOM Oapus U T.J1.).

7 | ATOMBI, MOJIEKYJIbI U UOHBIL. 1

8 | BemecTBa MOJEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHUSL. 1

9 | IIpocThle U CHOXKHBIE BEHIECTBA. XUMUYECKHE SJIEMEHTHI.

JI/O NeS. OsznakomiieHHEe C o0OOpa3llaMd MpPOCTBIX M CJIOKHBIX 1
BEIIECTB.
10- | 3Haku XUMHUYECKUX d7eMeHTOB. OTHOCUTENbHASI aTOMHAs Macca. 2
11
12 | 3aK0OH MOCTOSIHCTBA COCTaBa BEIECTB 1
13 | Xumnueckue Gopmyinsl. OTHOCUTENbHAS MOJICKYJISIpHAs Macca. 1
14 | MaccoBasi A0Sl XHMHUYECKOTO JIEMEHTA B COCTUHCHHH. 1
15 | BajleHTHOCTh XMMHYECKUX dJIeMEHTOB. OrmpeneneHue BaJeHTHOCTH 1

9JIEMEHTOB 10 (popMysiaM OMHAPHBIX COEJMHEHUI.
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CocraBneHne XUMHUYECKUX (OpPMYN OWHAPHBIX COEAWHEHHHA IO

BaJICHTHOCTH. !
17 | AToMHO-MOJEKYISIpHOE YdeHHE. 3aKOH COXPAHEHUs MAaCChl BEILIECTB. 1
18 | Xumuueckue ypaBHEHHSL. 1
19 | Tumbl XUMUYECKUX PEAKITHIA.
JI/O Ne6: Paznoxxenue ocHoBHOTO KapOonara meau (1)) (manaxura). 1
JI/O Ne7: Peaxius 3aMelieHus MEU JKEIE30M
20 | [loBTopenue u 0606menune o Teme «llepBoHavaTbHBIE XUMHUECKUE 1
TTOHSTHS
21 | Konmponvnas paooma Nl no meme: «llepsonauansrsle 1
Xumuyeckue nOHAMuUA.
22 | Il. Kucaopon (54.).
Kucnopon, ero o6miasi xapakTepucTHKa, HaX0JACHUE B MPUPOJE U 1
MIOJTy9YCHHUE.
23 | CpoiictBa kucnopona. Okcuabl. [Ipumenenne. Kpyrosopor
kucioposa B npupojie. JI/O Ne8: OznakomiieHue ¢ oopa3namu 1
OKCHJIOB.
24 | TlpakTuueckasi pagora Ne3. IlosryueHne u cBOWCTBA KHCJI0POA. 1
25 | O30H. AJUTOTpOTIUS KUCIIOPOJIa 1
26 | Bo3myx u ero cocTas. 1
27 | lll. Bogopona (34.).
Bonopon, ero o0mias xapakreprucTruka, HaX0XJIeHUE B TIPUPO/IE, 1
MOJTyYCHHE
28 | CBolicTBa ¥ MPUMEHEHHE BOJOPOIA. 1
JI/O Ne9: Bzaumoeiictue Bogoposa ¢ okcuaom meau (11)
29 | IlpakTuyeckasi padora Ned, «ITonyyenue Bomopoaa M 1
Hcc/ieJOBAHHE ero CBOIMCTBY
30 | IV. Bona. PacTBopHI. (84.) 1
Bona.
31 | Xumudeckue CBOMCTBA M MPUMEHEHHUE BOJIBI. 1
32 | Boma — pactBoputenb. PacTBopsl. 1
33 | MaccoBast 107151 paCTBOPEHHOTO BEIIECTBA. 1
34 | Pemienne pacueTHblx 3amau  «HaxokaeHue MaccoBOM 0T
pacTBOPEHHOTO BEIIeCTBA B  pacTBOpe. BrlumciieHne Macchl 1
PacTBOPEHHOTO BELIECTBA M BOJbI AJISl MPUTOTOBJICHUS pPacTBOpa
OTIpE/IeIEHHOM KOHIIEHTPALIUN)
35 | [IpakTuueckasi padora Ne5. [IpuroroBjieHre pacTBOPOB coJiei ¢ 1
onpejieJIeHHOWH MacCOBOI /10J1ell PACTBOPEHHOTI0 BellleCTBa
36 | [ToBTOpenue u o6o6meHue mo Temam «Kucimopomy, 1
«Bonmopon», «Bopma. PactBopbi».
37 | Konmponsunas paboma Ne 2 no memam «Kucnopooy, «Booopooy, 1
«Booa. Pacmeopuly.
38 | V.KoinvecTBeHHbIE OTHOIIEHUSI B XUMUH (54.) 1
Moub — eAMHMIIA KOJTMYECTBA BelecTBa. MoJsipHas Macca.
39 | BoruucieHus 10 XMMHUYECKUM YPaBHEHUSIM. 1
40 | Bakon ABorazapo. MossipHbIii 00bEM Ta30B. 1
41 | OTHOCHTEIbHAS TIOTHOCTH Ia30B 1
42 | O0beMHBIE OTHOLIEHHSI Fa30B MIPH XUMUYECKUX PEAKIHIX 1
43 | V1. BaxHeiimue KJIacChl HEOPraHUYeCKUX coexnuennii (124.).
Oxcuppl: kmaccudukaius, HOMEHKIATypa, CBOWCTBA, IOIyYEHUE, 1
npumenenue. JI/O Ne 10: B3aumoneiicTBHE OCHOBHBIX OKCHJIOB C
KHCIIOTAMH.
44 | TunpoKCHIBI. OcHOBaHHUA: KIacCH(UKaIus, HOMEHKIATypa, 1




HOJIy4EHHUE.

45 | XuMUYeCcKrUe CBOMCTBA OCHOBAHUM.
JI/O Nel1: CoiicTBa paCTBOPUMBIX U HEPACTBOPUMBIX OCHOBAHUI.
JI/O Nel2: B3aumogeiicTBuE I€I0YEH C KUCIOTaMHU. 1
J/O Nel3: BsaumojeicTBUE HEPACTBOPUMBIX OCHOBAaHUU C
KHCIIOTaMH.
JI/O Nel4: Pasnoxxenue rugpokcuga meau (1) npu narpeBanumn
46 | AmdoTepHbIC OKCUIBI U TUIPOKCH/IBI.
JI/O NelS: BsaumopeiicTBHe T'MAPOKCHAA IIMHKA C pacTBOpamu 1
KHUCJIOT M IIEJIOYEH.
47 | Kucnotel: cocraB, KilacCH(pUKAIUs, HOMEHKIATYpa, IMOJydYeHUE 1
KHCJIOT.
48 | XuMu4ecKue CBOKWCTBA KHCIIOT.
JI/O Nel6: JleiicTBue KMCIOT HA MHIUKATOPBHI. 1
JI/O Nel7: OTHOIIEHUE KUCIIOT K METaJIJIaM.
49 | Conu: xiaccuuKanus, HOMCHKJIATYPa, CIIOCOOBI TIOJTydSHHS 1
50 | CgoiicTBa coeit 1
51 | I'enetudveckas CBsI3b MEX/Iy OCHOBHBIMH KJIaCCaMHU HEOPTaHUIECKIX 1
COCTMHEHU N
52 | IlpakTuueckasi paGora Ne6. Pemenue 3KcnepuMeHTAIBHBIX
3a1a4 = Mo TeMe «OCHOBHBIe KJAcChl HEOPraHMYeCKHX 1
coeIMHEeHn I
53 | IloBtoperme u o0000meHHe 1O Teme «BaxkHelmme Kiacchl 1
HEOPTaHWYCCKUX COCAMHCHUIDY
54 | Konmponvhnas paooma Ne3 no meme: «OcHoseHble Kaccol 1
Heopzanuyeckux coeounenuity. Illpomesxcymounas ammecmayus.
Pasznes 2. [lepuoauveckuii 3aK0H M MEPHOANYECKAS CHCTEMAa XUMHYECKUX
sseMmeHTOB [[.. MenpneseeBa. Ctpoenne aroma. (6 4acoB)
55 | VII. Ilepuoanyecknii 3aKoH U cTPoeHHe aToma (64.). 1
Knaccudukaius XuMHUYECKUX 3JIEMEHTOB.
56 | Ilepuommueckuii 3axoH J[. . Mennaeneena. 1
57 | Ilepnoguyeckast TabJIMIIa XUMAYECKHUX DJIEMEHTOB 1
58 | Ctpoenue aroma. CocTaB aTOMHBIX sifiep. M30TOTIbI. 1
59 | Pacnpenenenue 3JIeKTPOHOB MO SHEPTeTUYECKUM YPOBHSIM. 1
60 | 3nauenue nepuoauveckoro 3akoHa. Hayuneie moctwkenms J[. . 1
Meupeneena
Pa3znea 3. Ctpoenne BemecTBa. XumMu4ieckasi cBsi3b. (84acos)
61 | VIIl. Ctpoenue BemecTBa. XuMuieckasi cBsi3b (84.) 1
DIEKTPOOTPUIIATEILHOCTh XUMHUYECKHUX JIEMEHTOB
62 | KoBanenrHas cBs3b. [lonsipHas u HemossipHas KOBAJICHTHBIEC CBSI3U 1
63 | MoHHas cBs3b 1
64 | BaneHTHOCTH U cTerneHb okucienus. [IpaBumna onpenenenus 1
CTETIeHeW OKUCIICHHSI DJIEMEHTOB
65 | OKkuCIUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKIIHH 1
66 | [loBTOpeHue u o0oOIIeHNE o TeMe: «CTpoeHUe BEIIEeCTB. 1
XuMUYecKas CBSI3b»
67 | Konmponwvnas paboma Ne4 no memam: «I13 u IICX3 /I. HU.
Menoeneega. Cmpoenue amoma» «Cmpoenue seujecme. Xum. 1
C6A3b»
68 | AHamu3 KOHTPOJBHON pabOTHl. ITOrOBBIN YpOK.




BoinojiHeHue npaRaneclcoii JacTH 0 XuMHuH B 8 Kj1acce

J/O-17,11/P -6, K/P - 4

Ne Bun paboTtst

1 | JI/O Nel: PaccmoTpeHune BemEeCTB € pa3IUYHbIMU (PU3HUECKUMH CBOHCTBAMHU.

2 | IlpakTuueckasi padora Nel. [Ipuémbl 6e30nacHoii padoThHI ¢ 060PYI0BAaHNEM H BelleCTBAMU.
CTpoeHue mJiaMeHm.

3 | J1/O Ne2: Pa3nienenue cMecH ¢ IOMOIIBIO MarHuTa.

4 | IpakTHyeckas padora Ne 2. OQuucTka 3arpsi3HeHHOI MOBapeHHOI COJIH.

5 | J/O _Ne3: Ilpumeps! ¢u3. sBICHHI (pacTHpaHUE caxapa B CTYIKE, HarpeBaHUE CTCKISTHHOU
TpyOKn).
J/O Neq: Ilpumepsl xuM. siBIeHUN (TOpEeHUE CBEYM, IPOKAIMBAHUE MEIHON IPOBOJIOKH,
B3auMoO/IeiicTBHE MIEN0YH C /¢, CEPHOM KUCIOTHI C XJIOPUIOM Oapusi U T.J.).

6 | J/O NeS. OznakomieHHe ¢ 00pa3iaMu MPOCTHIX U CIIOKHBIX BEIIECTB.

7 | JI/O Ne6: Paznoxenue ocHoBHOTo Kapbonara memu (1)) (manaxura).
JI/O Ne7: Peaxius 3aMeIieHns MEH JKEIe30M

8 | Konmponvuas paboma Nel no meme: «Ilepeonauanvhvie xumuueckue HOHAMUA».

9 | J/O Ne8: O3nakomiieHHE ¢ 00pa3iaMu OKCHJIOB.

10 | MpakTuyeckas padora Ne3. [TosryyeHue u cCBOIiCTBa KMCJIOPO/A.

11 | J/O Ne9: BzaumoseiictBre Bogopoa ¢ okcuaom meau (1)

12 | MpakTuyeckas padora Ned. «IlosryueHne Boaopo/aa U ucciieI0BAaHHE €TI0 CBOICTB»

13 | pakTuyeckas padora NeS. [IpuroroBiieHHe PacTBOPOB coJiell ¢ onpeneSieHHO MaccoBoO¥i
J0J1eil pAaCTBOPEHHOI0 BellecTBa

14 | Koumponvnasn paooma Ne 2 no memam «Kucinopoo», «Booopooy, «Booa. Pacmeopwiy.

15 | JI/O Ne 10: B3zanMoaeicTBrE OCHOBHBIX OKCHIOB C KHCIIOTAMHU.

16 | J/O Nell: CpoiicTBa paCTBOPUMBIX M HEPACTBOPUMBIX OCHOBAHUH.
JI/O Nel12: BzaumoeincTBue mieyiovueil ¢ KUCIOTaMHU.
JI/O Nel3: B3zanmopeiicTBre HEPACTBOPHUMBIX OCHOBAHUM C KUCIOTAMH.
JI/O Nel4: Paznoxenue ruapokcuaa meau (1) mpu HarpeBanun

17 | J/O NelS: BzaumojericTBUe THAPOKCH/IA IIMHKA C paCTBOPAMHU KHUCIIOT | IIEJIOYCH.

18 | J/O Nel6: JleticTBHE KUCIIOT HA UHANKATOPHI.
JI/O Nel7: OTHOLIEHHE KUCIOT K METAJLJIaM.

19 | lIpakTnyeckass padora Ne6. PemeHue 3KCIepHMEHTAIBHBIX 3a1a4 M0 TeMe «OCHOBHbBIE
KJIacChbl HEOPraHNYECKUX COeJUHEeHHII»

20 | Konmponvnas paboma Ne3 no meme: «OCHOBHbIE KNACCHL HEOPZAHUYECKUX COCOUHEHUTIN.

21 | Konmponvnas paboma Ne4 no memam: «I13 u IICX3 JI. H. Menoeneesa. Cmpoenue amoma

«Cmpoeﬂue eeuiecme. Xum. cea3v»

Pabouas mporpamma no xumuu s 9 kiaacca

HJIAHUPYEMBIE PE3YJIBTATBI OB YYEHUWA.

JIMYHOCTHBIMU pe3yJbTaTaMM H3Y4CHUS TpenMeTa « XUMUS SBISIOTCS CIEAYIOIINE YMEHHS:
[TocTeneHHO BBICTpanBaTh COOCTBEHHOE LEIOCTHOE MUPOBO33pPEHUE!

— 0CO3HaBaTh COBPEMEHHOE MHOT000pa3ne TUIIOB MUPOBO33PEHHS, OOLIECTBEHHBIX, PEIUTHO3HBIX,
aTEUCTUYECKUX, KYJIBTYPHBIX TPAJUIINI, KOTOPBIE ONPEACISIOT pa3Hble 00BICHEHHS IPOUCXOISIIETO
B MHpE;

— ¢ y4€TOM 3TOT0 MHOT000pa3usi HOCTETIEHHO BHIPa0aThIBATh CBOM COOCTBEHHBIE OTBETHI HA OCHOBHBIC
’KM3HEHHBIE BOTIPOCHI, KOTOPHIE CTAaBUT JIMYHBIN )KU3HEHHBIN OTIBIT;
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— YUYUTHCSI IPU3HABATH IPOTUBOPEUNBOCTD U HE3aBEPIIEHHOCTh CBOMX B3IUIAI0B Ha MUD,
BO3MOYHOCTb UX U3MEHEHUSI.

Y4UTBCS UCIIOJIB30BATh CBOM B3TJIsI/IbI HA MUP JUI OOBSICHEHUS PAa3IMUHBIX CUTYAIHH, PEIICHUS
BO3HUKAIOIIMX IPOOJIEM U U3BJICUEHUS )KU3HEHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOUTh U U3Y4aTh B yueOHMKAX MO Pa3HbIM IpeIMeTaM MaTepua (13
MaKCHMYyMa), UMEIOLUI OTHOLLIEHUE K CBOUM MHTEpECaM.

Hcnonp30BaTh CBOM MHTEPECHI [T BEIOOpA MHAMBUIYAIbHON 00pa3oBaTeIbHON TPACKTOPHH,
MOTEHIMAIFHOM Oy Tymiei nmpodeccuu u COOTBETCTBYIOMIETO MPOGMIEHOTO 00pa30BaHusl.
[TproOpeTaTs ONBIT Y4aCTHS B JIeNIaX, IPUHOCSIIHX ITOJIb3Y JIFOISIM.

YuuTtbcs caMOCTOATENbHO BbIOWPATh CTUIIb TIOBEJCHUS, IPUBBIYKHY, 00ECIIEUNBAOIINE O€30I1aCHBIH
00pa3 )KU3HU U COXPAHEHHUE 3/10POBbS — CBOET0, A TAK)KE OIM3KHX JIFO/ICH U OKPYKAIOIINX.
Yuutbcs caMOCTOATEIbHO IPOTUBOCTOSATH CUTYALIUSIM, IPOBOLUPYIOLIUM Ha MOCTYIIKU, KOTOPBIE
YIpOXKaroT 0€30MaCHOCTH U 30POBBIO.

Br16upaTh NOCTyIKH, HalleJIEHHbIE HAa COXpaHEHHE U OepeKHOe OTHOIIIEHUE K TPUPOAE, OCOOEHHO
KUBOI, n30erasi MPOTHUBOIIOJIOKHBIX IOCTYIKOB, IOCTENIEHHO Y4ach U OCBAauBasl CTPATErHIO
PaLMOHAIBHOTO IPUPOAOIOJIB30BaAHUS.

Yunutbes yoexaaTh JpYrux Jirojiei B He0OX0IMMOCTH OBJIAJICHUS CTpaTeruel panoHalIbHOTO
MIPUPOIOTIOJIE30BAHUS.

Hcnonb30BaTh HKOJIOTMYECKOE MBILUIEHUE AJ1sl BBIOOpa CTpaTeruu cOOCTBEHHOTO TIOBECHUS B
KAaueCTBE OJTHOM U3 IEHHOCTHBIX YCTAaHOBOK.

Cpeocmeom pazeumus TMUHOCTHBIX PE3YJIBTATOB CIIyXKaT y4e€OHbII MaTepuan U MpoyKTUBHbIE
3a/laHus y4eOHUKa, HalleJIeHHbIE Ha 6-10 JIMHUIO Pa3BUTHUS — YMEHHE OLICHUBATh MOBEJCHHE YEIOBEKa
C TOYKHU 3pEHUS] XUMUYECKON OE30MMaCHOCTH 110 OTHOILLEHUIO K YEJIOBEKY U MPUPOJIE.

MeTanpeaMeTHBIMH Pe3yJIbTaTaMHU U3YdeHUS Kypca « XUMHED SBISIETCS (POPMUPOBAHUE
YHUBEpCaIbHBIX yueOHbIX naeiicTBuii (YVY ).

Pecynamuenvie YVII.

CamocTosaTenbHO 00HApYKUBaTh U GOPMYIHPOBATH MPOOIEMY B KJIACCHOW U MHAWBHUIYaTbHOM
y4eOHOM JIeATeTLHOCTH.

BoiaBurate Bepcun pemieHus npoosieMbl, 0CO3HaBaTh KOHEYHBIN pe3ylbTaT, BEIOUpaTh U3
MPeI0KEHHBIX U UCKATh CAMOCTOSITEIBHO CPEJCTBA TOCTHKEHUS 1IeIIH.

CoctaBnaTh (MHAUBUAYAJIBLHO WK B TPYIIE) IJIaH PelIeHUs TPOoOIeMbl (BBITIOTHEHHS IPOCKTA).
[TonOupath K Kax a0 nmpodiaeme (3amade) aieKBaTHYIO €l TEOPETUUECKYIO MO/IEIb.

PaGoras 1o npeasniokeHHOMY M CAMOCTOSITENIFHO COCTABJIEHHOMY ILIaHY, MCIIOJIB30BATh HapsILy C
OCHOBHBIMH U JIOTIOJIHUTEJIbHBIE CPEACTBA (CIIPABOYHASI IUTEPATYPa, CIOKHBIE TPUOOPHI,
KOMIIBIOTED).

[1nanupoBaTh CBOIO MHAUBUAYAIBHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PaGoTtath mo caMOCTOSATENBHO COCTABICHHOMY IUJIaHY, CBEPSISICh C HUM U IIEJIBIO JeSITEIbHOCTH,
WCIPABJIAS OMMUOKU, UCTIOIB3YSI CAMOCTOSTETILHO M01I00paHHbIe Cpe/ICTBA (B TOM uncie u MHTepHeT).
CB0OOTHO MOJTB30BATHCS BHIPAOOTAHHBIMU KPUTEPHUSIMHU OLIEHKU U CAMOOIICHKH, UCXOIS U3 1IeJIU U
HUMEIOILIUXCS KPUTEPUEB, pa3inyas pe3yibTaT U CHOCOObI AeHCTBUH.

B xoJie npencrasiienus mpoekTa JaBaTh OLEHKY €ro pe3yabTaTaM.

CaMocTOATEIbHO 0CO3HABATH IPUYMHBI CBOETO yCIIeXa UM HeycleXa U HaXOJAUTh CIIOCOOBI BBIX0/1a U3
CUTYaIlMHu Heycrexa.

YMeTh OLIEHUTh CTETEeHb YCIENTHOCTH CBOECH MHIUBUAYAIbHONW 00pa30BaTEeIbHOM IS TENBHOCTH.
JlaBaTh OLIEHKY CBOUM JIMYHOCTHBIM Ka4eCTBaM U YepTaM XapakTepa («KaKoB si»), OMPEIeNsTh
HAMPAaBJICHUS CBOETO PA3BUTUS («KAKUM 51 XOUY CTaThy», «4TO MHE JUIsl 3TOTO HAJIO CAENAThY).
Cpeocmeom ¢hopmuposanus perynsTUBHBIX Y Y ]l ciykaT TEXHOJIOTHUS MTPOOIEMHOTO Anajora Ha
JTane U3y4eHHsl HOBOTO MaTepuaia U TEXHOJIOTHUS OIICHUBAHUs 00pa30BaTENbHBIX JOCTUKEHHMA
(y4eOHBIX yCIIEXOB).

Llosnasamenvuvie YVJI:

AHanu3upoBaTh, CPAaBHUBATD, KIACCH(PHUIIMPOBATH U 0000IIaTh TIOHATHUS:

- 1aBaTh OMpeeTeHUe MOHATUSAM Ha OCHOBE U3YYCHHOTO Ha Pa3IMYHBIX MIPeIMeTax yueOHOTo
MaTepuana;
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- OCYIIECTBJIATH JJOTUYECKYIO ONIEPALIMIO YCTAHOBJIEHMSI POI0-BUOBBIX OTHOLICHUIA;

- 060011aTh MOHATHUS — OCYIIECTBIATH JIOTHYECKYIO OMEPAIHIO IePeX0/1a OT MOHITHS C MEHBIINM
00BEMOM K MOHSATHIO ¢ OOJIBIIUM 00BEMOM.

CTpouTb JTOrMYECKOE pacCyX ACHNUE, BKIIIOYAIONIEE YCTAHOBJICHUE IPUYMHHO-CIIEICTBEHHBIX CBS3EH.
Co31aBaTh MOJIENH C BBIICTICHUEM CYLIECTBEHHBIX XapaKTEPUCTHK 00BEKTa, MPeoOpa3oBhIBATH
MOJIEJIH C LIEJIbIO BBISIBICHUS OOLIUX 3aKOHOB, OIIPEIENISIOIINX JaHHYIO IPEMETHYIO 00J1aCTh.
[IpencraBnsaTs nHGOPMAIMIO B BUJE KOHCIIEKTOB, TAOIUII, CXeM, Ipa(uKOB.

[Ipeo6pazoBbIBaTh HH(GOPMAIHIO U3 OJHOTO BUAA B APYrOi M BEIOMPATh yAOO0HYIO 17 ce0st popmy
¢bukcanmu u npeacrasienus napopmarmn. [IpeacraBisaTe nHGOpPMALKIO B ONTUMAIEHON (opMe B
3aBUCHMOCTH OT aJipecara.

[ToHuMmas mo3uLKIO IPYroro, pa3inyaTh B €r0 PeUn: MHEHUE (TOUKY 3pEHMUS), J0Ka3aTEIbCTBO
(aprymeHTsl), (haKThI; TUTIOTE3bI, AKCHOMBI, TEOPUH. J1JIsI 5TOTO CaMOCTOSITEIHLHO HUCIIOIh30BAThH
pa3auyYHbIE BU/IbI UTEHUS (M3ydarolliee, IPOCMOTPOBOE, O3HAKOMUTEIBHOE, TIOUCKOBOE), TPUEMBbI
CITyILIaHUS.

Camomy co3aBaTh UICTOYHUKHM MH(DOPMALIMK Pa3HOTO TUIIA U JIJISl pa3HbIX ayIUTOPUM, COOII0IAaTh
MH(OPMAaLIMOHHYIO TUTUEHY U ITpaBUiia MUH(POPMALIMOHHON 0€3011aCHOCTH.

YMeTh UCTI0Ib30BaTh KOMIIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTMH KaK MHCTPYMEHT AJIst
JOCTHKEHHSI CBOUX Lieieil. YMeTh BbIOUpaTh aJileKBaTHbIE 3a/1a4€ HHCTPYMEHTAJIbHbIE IPOTPaMMHO -
anmnapaTHbIE CPEJICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus no3HaBaTenbHbIX Y'Y [l ciykaT yueOHbINH MaTepuai U NPOAyKTHBHbBIE
3a/laHus yueOHUKa, HalleleHHbIe Ha 1—4-11 TMHUY pa3BUTHSL:

- 0CO3HAHHE PoJu BemiecTB (1-g TUHUS pa3BUTHSA);

- paccCMOTpeHHe XUMUYECKHUX MPOLECCOB (2-5 TMHUS PA3BUTHSA);

- HCTI0JIb30BaHNE XUMHUECKUX 3HAHUI B ObITY (3-5 JIMHUS pa3BUTHSA);

- 00bsSICHEHHE MUPA C TOYKU 3pEHHS] XUMUU (4-5 JTUHUS Pa3BUTHUA);

- OBJIaJICHUE OCHOBAMHU METO/I0OB €CTECTBO3HAHUS (6-5 JTMHUS PA3BUTHUSA).

Kommynuxamusnwvie YYJI:

OtcrauBas CBOIO TOUKY 3pEHHUs, IPUBOIUTH apryMEHTHI, IOATBEPKIast UX (pakTamu.

B nuckyccun yMeTh BBIIBUHYTh KOHTPapryMEHThI, Iepepa3upoBaTh CBOIO MBICIb (BJIaCHUE
MEXaHU3MOM SKBHUBAJICHTHBIX 3aMEH).

VY4UThCS KPUTUYHO OTHOCUTBHCS K CBOEMY MHEHHUIO, C TOCTOMHCTBOM IIPU3HABATh OIINOOYHOCTh
CBOEr0 MHEHHs (€CIM OHO TAKOBO) U KOPPEKTUPOBATH €r0.

IToHMMas MO3ULUIO APYTOT0, pa3uyaTh B €r0 peun: MHEHUE (TOUKY 3peHHsI), J0Ka3aTeIbCTBO
(aprymeHTbl), (DaKThI; TUTIOTE3bI, AKCHOMBI, TEOPHUH.

YMeThb B3MJISIHYTh Ha CUTYALMIO C HHOM MO3ULIMU M JOTOBAPUBATHCS C JIOABMU UHBIX O3ULIMH.
Cpeocmeom ¢hopmuposanuss KOMMYHUKATUBHBIX Y Y /] ciyxkat TexXHOJIOrus MpoOIEMHOro Auaiora
(moOy>xJaroluil ¥ MOABOAALINM UAJIOT) U pab0oTa B MaJIbIX TPYIIAX, TAKXKE MCIIOJIb30BaHUE HA
YPOKax 3J€MEHTOB TEXHOJIOTUHU MPOTYKTUBHOTO YTEHUS.

JIeBATHKJIACCHUK HAYYUTCS

* OOBACHATH CyTh XUMHUUECKUX IIPOLECCOB M UX MPUHIUIHAIBHOE OTIINYHE OT PU3UUECKUX;

* Ha3bIBaTh [IPU3HAKU U YCIOBUS MPOTEKAHUS XMMHUYECKUX peaKIuii;

* yCTaHABJIMBATh NPUHA/UIEKHOCTh XUMHUYECKON PeaKIUK K ONPEAeIEHHOMY THITY 110 OJHOMY U3
KJIacCU(MKAMOHHBIX MPU3HAKOB: 1) 10 YUCIy M COCTaBY UCXOHBIX BEIIECTB U MPOAYKTOB pEaKIHH
(peakuu coeTMHEHNUs, pa3I0KeHUs, 3aMeleHHs] U 0OMeHa); 2) 10 BBIAEICHUIO WIH MOTJIOMEHUIO
TEIUIOTHI (PEAKIUU IK30TEPMHUUECKHE U SHJOTEPMUUECKHUE); 3) 110 U3MEHEHUIO CTENIeHEeH OKHCICHUS
XUMUYECKUX 3JIEMEHTOB (PEaKLUU OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) IO 00paTUMOCTH Ipoliecca
(peakiuu obpaTuMble U HEOOpPATUMBIE);

* Ha3bIBaTh (DAKTOPHI, BIUSAIOLINE HA CKOPOCTh XMMUYECKUX PEaKIIHii;

* Ha3bIBaTh (DAKTOPHI, BIUAIOLINE HA CMEIIEHNE XUMHUUECKOTO PABHOBECHS;

* COCTaBJISITh YPABHEHUS IEKTPOJUTUYECKON JUCCOLUALMM KUCIIOT, IEJI0YEH, COJIEH; TOIHbIE U
COKpaIll€HHbIE HOHHBIE YPAaBHEHHI peakiMii 0OMeHa; ypaBHEHHs OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKuuii;

* IPOrHO3UPOBATH MPOJAYKTHl XUMUYECKUX pEaKIHii 1o (hopMyaaM/Ha3BaHUSAM UCXOJIHBIX BEIECTB;
OTIpeNIeNATh UCXOIHBIE BElIecTBa 1Mo (popMysaaM/Ha3BaHUSIM MPOAYKTOB PEAKIINH;
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* COCTaBJIITh YPAaBHEHUS PEAKLIUi, COOTBETCTBYIOLIUX MOCIEA0OBATEIBHOCTU (KIIETIOUKE)
MpeBpaIIeHUN HEOPraHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB;
¢ BBIABJIATH B IPOLECCE SKCIICPUMEHTA MMPU3HAKHN, CBUACTCIILCTBYIOIHE O IIPOTCKAHNU XUMHYECKOU
peaKkuuy;
* [IPUTOTOBJIATH PACTBOPBI C ONIPEIEIEHHON MAaCCOBOU JI0JIEH paCTBOPEHHOIO BEILIECTBA;
* OTNPEEIIATH XapaKkTep Cpe/ibl BOJHBIX PACTBOPOB KUCIIOT U LIEI0UYEH MO0 U3MEHEHUIO OKPACKU
WHJUKATOPOB;
¢ MIPOBOAWTH KAYCCTBCHHBIC PCAKIIMH, TOATBCPKIAIOINE HAJIMYMEC B BOOAHBIX paCTBOpax BCUICCTB
OTACJIBbHBIX KATUOHOB U aHUOHOB.
® ONpCACIATh MPUHAJICIKHOCTh HCOPIraHMYCCKNUX BCUICCTB K OJJHOMY M3 M3YYCHHLIX KHaCCOB/prr[HI
METAJJIBI U HEMETAJIBI, OKCHUJIbI, OCHOBAHHUS, KUCJIOTHI, COJIH,
* COCTABJISITH (POPMYIIBI BEIIECTB 10 X HA3BAHUSM;
® ONpCACIATh BAJICHTHOCTD U CTCIICHDb OKUCJICHHA 3JICMCHTOB B BCUICCTBAX;
®* COCTaBJIATH q)OpMYJ'H:I HCOPraHNYICCKUX COGI[I/IHGHI/Iﬁ 110 BAJICHTHOCTSM U CTCIICHAM OKHUCJIICHUA
AJIEMEHTOB, a TAKKE 3apsiaM HOHOB, YKa3aHHBIM B TaOJIUIE PACTBOPUMOCTH KHUCIIOT, OCHOBAaHUN U
COJIEH;
* 00OBACHATH 3aKOHOMCPHOCTHU U3MCHCHU A (1)1/131/ILIGCKI/IX U XUMHYECKUX CBOMCTB IMMPOCTHIX BCUICCTB
(MGT&J’IJ’IOB u HeMeTaJ'IJ'IOB) " UX BbICHIUX OKCH/IOB, O6p&30BaHHI:IX 3JICMECHTAMH BTOPOI'0 U TPETHETO
MEepPUOJIOB;
* HAa3bIBATh O6HII/IC XUMHUYCCKUEC CBOﬁCTBa, XapaKTCPHBIC IJIA T'PYIIIT OKCHUIOB: KUCJIIOTHEBIX, OCHéBHBIX,
aM(pOTEePHBIX;
* HAa3bIBATh O6HII/IC XUMHUYECCKUEC CBOﬁCTBa, XapaKTCPHBIC I KaXXI0ro U3 KjI1aCCOB HCOPraHUICCKHUX
BEIIECTB: KUCJIOT, OCHOBaHUM, COJICH;
* IPUBOJIUTH ITPUMEPBI PEAKIINI, TOATBEPKIAIOIINX XUMUUECKHE CBOMCTBA HEOPTraHUYECKHUX
BEIIECTB: OKCHJIOB, KMCIIOT, OCHOBAaHUH M COJICH;
* ONPEACIIATH BEIIECTBO-OKUCINUTEIb U BEIIECTBO-BOCCTAHOBUTENh B OKHCIUTEIIHHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUAX;
* COCTaBJIATh OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIN OaTaHC (TSI M3YUYEHHBIX PEaKIUii) TI0
MPEJI0KEHHBIM CXEMaM PEaKIIHii;
* MPOBOJUTH JTA0OPATOPHBIC OTBITHI, TIOATBEPKAAIOIINE XUMHUIECKHE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB;
* MPOBOJMTH JTA0OPATOPHBIC OMBITHI MO TIOJYYEHUIO B COOMPAHHIO Ta3000pa3HbBIX BEIIECTB: BOJAOPOA,
KHUCJIOPO/JIa, YTIEKUCIIOTO T'a3a, aMMHaKa; COCTaBIISITh YPABHEHHUSI COOTBETCTBYIOIIMX PEAKIUM.
JIeBATHKIACCHUK MOJYYUT BO3MOKHOCTH HAYUUTHCS:
* COCTaBJIATh MOJICKYJIIPHBIC U TIOJIHbIC HOHHBIE YPABHEHUS M0 COKPAIIEHHBIM HOHHBIM YPAaBHECHUSIM;
* IPUBOJUTH MPUMEPHI PEAKIUIA, ITOATBEPKIAIOIINX CYIIIECTBOBAHUE B3AMMOCBSI3U MEXK 1y OCHOBHBIMU
KJIacCaMU HEOPraHUYECKUX BEILIECTB;
* IPOTHO3UPOBATH PE3YJIbTATHI BO3ACUCTBUS Pa3IMYHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH
XUMUYECKOHN peaKilnu;
* IPOTHO3UPOBATH PE3YNbTATHI BO3ACUCTBUS PA3IMYHBIX (PAKTOPOB HA CMEIEHHE XUMHUYECKOTO
paBHOBECHSL.
* IPOTHO3UPOBATh XMMUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUSI;
* POTHO3UPOBATH CIIOCOOHOCTh BEIIECTBA MPOSBIISATH OKUCIUTEIbHBIC I BOCCTAHOBUTEIbHBIC
CBOMCTBA C YUETOM CTEIIEHEW OKUCIIECHUS FIIEMEHTOB, BXOSIIUX B €T0 COCTaB;
* BBISIBJISITh CYLIECTBOBAHUE F'€HETUUECKON B3aUMOCBSI3M MEX/1Y BELIECTBAMHU B PAJlY: MPOCTOE
BEILIECTBO — OKCHJI — TUJPOKCHJ — COJIb;
* XapaKTepU30BaTh 0COObIE CBOMCTBA KOHIIEHTPUPOBAHHBIX CEPHOM M a30THOM KHUCIIOT;
* IPUBOJUTH IPUMEPHI YPAaBHEHUHN PEAKIIHiA, JTeKaIINX B OCHOBE IPOMBIIUICHHBIX CIIOCOO0B
MOJYy4YeHUs] aMMHAKa, CEPHON KHCIIOThI, YyT'yHa U CTaJlu;
* OMUCHIBATH (PU3MUECKHUE U XUMUYECKUE TPOIIECCHI, SBISIFOIINECS YaCThI0 KPYTOBOPOTA BEIIECTB B
MIPUPOJIE;
* OPraHU30BbIBATh, IPOBOUTH YUEHUUECKHE MPOEKTHI IO UCCIEJOBAHUIO CBOMCTB BEIIECTB,
HMMEIOIINX BAXKHOE TPAKTUYECKOE 3HAUCHUE.

1. COAEP/ KAHUE YYEFHOT'O KYPCA
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XUMMUA 9 kaacc 6a30BbIi ypoBeHb (684acoB)

IoBTOpenue kypca xumumn 8 kiaacca (5 u). [lepuoanueckuii 3aK0H U NMEPUOAUUECKAS] CUCTEMA XUM.
aneMeHToB /. 1. MenneneeBa B cBETe CTPOEHMsI aTOMOB. XUMHU4YECKas CBsA3b. CTpoeHUE BELIECTBA.
OCHOBHBIE KJIACCHI HEOPraHUYECKUX COEAMHEHHH: MX cocTaB, Kiaccudukaius. OCHOBHBIE KIAacChl
HEOPraHWYECKUX COCAMHEHUI: UX CBOMCTBA. PacY€Thl MO XUMHYECKUM YPaBHEHUSIM.

Hemonctparmu. Tabmuna «Bunel cBsazeii». Tabnuna « TUIBI KPUCTAITMYECKUX PEIIETOK

Pazjnen 1. Muoroo6pasue xumnyeckux peaxkuuii (18 u).

Tema 1. Knaccudukanust XMMUYECKHX peaxiuii (6 9)

Krnaccudukanuss XUMHYECKUX pPEaKIUW, PEaKIUM COSAMHCHUS, PA3JIOKCHHS, 3aMelIeHHUs, 0OMEHa.
OKHCIIUTENBHO - BOCCTAHOBUTEINbHBIE peakiiuu. OKUCIUTENb, BOCCTAHOBUTEIb, MPOIIECCHI OKUCIICHUS,
BoccTtaHoBleHUsA. CocTaBjeHUE YpaBHEHUW OKHCIHUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKIUH  C
MTOMOIIIBIO0 METO/1a AJIEKTPOHHOTO OaaHca.

Tennosie 3 (HEKTh XUMUUYECKUX PEAKIIUNA. DK30TEPMUUECKHUE U SHIOTEPMHUUECKUE PEAKIUH.
Tepmoxumuueckue ypaBHeHUs. CKOPOCTh XUMHUYECKHX peakiuid. DakTopbl, BIUSIONINE HA CKOPOCTh
XUMUYECKUX peakuuil. [lepBoHadaIbHbIE TPEACTABICHMS O KaTaJINn3e.

Lemoncmpayuu. Jemoncmpayusi Onvlmos, BbIACHAIOWUX 3A8UCUMOCTMb CKOPOCU  XUMUYECKUX
peaxkyuii om pasiuyHulX QaxKmopos.

Tabnuywr « Obpamumele peakyuuy, «Xumuueckoe pagrnogecuey, « CKOpocmv XUMUYECKOU PeaKyuuy.
Pacuemnvle 3a0ayu. Pacuemvl no mepmoxumudeckum ypagHeHUusM.

Ilpakmuueckan paooma Nel. H3yuenue enuanusa yciosuil npoeedeHus XumMuiecKkoil peakyuu na eé
cKopochb.

O6parumsie peaknun. [loHATHE O XUMHYECKOM PaBHOBECHH.

Tema 2. Dnextponutnyeckas auccounanus (12 1)

XUMHUYECKHE PEaKIMU, WAYIIHE B BOJHBIX PACTBOPAX. DJEKTPOJIUTHI M HEDIEKTPOIHUTHL. OHBI.
KaTtnons! n anuoHsl. ['uapatHas Teopusi pacTBOPOB.

DNeKTpOIUTHYECKas AUCCOLMAIMS KHCIOT, OCHOBaHMM, cojeil. Crnabble U CHIIbHBIE AJIEKTPOJIUTHI.
Crenenp qucconmanuu. Peakiimm noHHOT0 oOMeHa. Y CIOBHS MPOTEKAHUs peaKiuii 0OMeHa 0 KOHIIa.
XWMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHX COCAMHEHHUHN B CBETE MPEACTABICHUN 00
ANEKTPOJUTUYECKON JUCCOLMALIMN U OKHCIUTEIBHO — BOCCTAHOBUTENIBHBIX PEAKIIMIX.

[TonsiTHE O THAPOIU3E COJICH.

Pacuémei no ypasnenusm xum. peakyuti, eciu 00HO U3 ewecms 0aHo 8 U3dvIMKe.

Lemoncmpayuu. Hcnvimanue pacmeopoé eeujecms Ha 31eKmMpudeckyro npogoouMocms. JleudiceHue
UOHO8 8 HNEeKMPUUECKOM noJe.

Jlabopamopusie onvimsl. Peakyuu obmena mesncoy pacmeopamu 31eKmpoaumos.

Ilpakmuueckan paboma Ne2. Peuwienue skcnepumenmaivnolx 3a0au no meme «Ceoiicmea kuciom,
OCHOBAHUIL U CONEll KAK IJ1IEKMPOSIUN06)).

Konumponvnaa paooma Ne 1 no memam «Knaccugukayus Xxumuyeckux peaxkyui» u
«InekmponumuuecKkas OuCCoOyUAyUA».

Paznea 2. MHorooopasue BemecTs.

Tewma 3. I'anorensr (4 1)

Hemeramnel. [anorensl. [TonoxxeHre B MEPUOTUYECKON CHCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE
ux aToMoB. HaxoxxieHue B mpupoe.

dusnueckue U XMMUYECKHE CBOMCTBA TajioreHOB. [loydeHHWe W TpPUMEHEHHE TaJloreHOB. XJIOp.
dusnueckue U XUMHUECKUE CBOMCTBa Xxjopa. IlpumeneHue xyopa. XiopoBojopon. duzmueckue
coiictBa. [lonmyuenue. ConsiHas KUCIOTa U ee coiu. KadecTBeHHas peakiusi Ha XJIOPHI — WOHBI.
Pacno3HaBanue XJI0puI0B, OPOMUIOB, HOIUIOB.

Hemoncmpayuu. @usuueckue ceoticmea 2anocenos. Ilonyuenue x10pogooopooa u pacmeopenue e2o 8
8ode.

Jlabopamopuvie onvimsl. Pacnoznaganue consHol KUCIOMbL, XI0pUO08, OpOMUO08, UOOUO08 U 100d.
Ilpakmuueckasa paooma Ne 3. Ilonyuenue conanoi Kuciomol u uzyuenue eé ceolucme.

Tema 4. Kucnopon u cepa (6 9)
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Kucnopon u cepa. IlonoxkeHne B NEpUOIUYECKON CUCTEME XMMHUYECKHX 3JIEMEHTOB, CTPOEHUE HUX
atomoB. Cepa. Amnorponus ceppl. dusnueckue U xumuueckue cpoiicrsa. Haxoxkznenue B mpupone.
ITpumenenue ceprl. CepoBonopoa. CepoBonopoaHas KUCI0Ta U ee cond. KauecTBeHHas peakuus Ha
cynb¢ua- nonsl. Oxcun cepsl (1V).

Cepnast xucinoTa. XMMUYECKHE CBOMCTBa pa30aBIEeHHOW M KOHIIEHTPUPOBAHHOW CEPHON KHCIOTHI.
KavectBenHast peakuus Ha Cynb(ar- HOHBL. XMMHUYECKHUE PEAKIMH, JEXKAIIUe B OCHOBE MOJYYECHUS
CEPHOM KHCJIOTBI B IIPOMBIIIIEHHOCTH. [IpMeHeHre CepHON KUCIIOTHI.

Hemoncmpayuu. Annomponus Kuciopooa u cepuvl. 3HakOMCmMeo ¢ 06pasyamu npupooubIx Cyab@uoos,
cynbghamos.

Jlabopamopnule onvimei. Pacnosnasanue cyno@uo-, cynbgpum- u cyibgpam-uonos 8 pacmsope
IIpakmuueckas paboma. Pewenue sxcnepumenmanbhuix sadau no meme «Kuciopoo u cepay.

Tema 5. Azot u pochop (9 u)

Azor u ¢docdop. IlonoxxeHne B NMEPUOIUYECKON CHUCTEME XMMHUYECKHX BJIEMEHTOB, CTPOCHHE HX
aTOMOB. A30T, (pU3NYECKUE U XMMHUYECKHE CBOMCTBA, MOJIydeHHE U puMeHeHne. Kpyrosopor a3ora B
npupojae. AMMmuak. Puznyeckue U XUMHUYECKUE CBOMCTBA, MOJyuyeHue, npumeHenune. Coilyu aMMOHUS.
A3oTHas kuciaoTa U ee cBoiicTBa. OKUCINUTENbHBIE CBOWCTBA a30THON KUCIOTHI. [lomyueHue a3oTHOU
KHUCJIOTHI B JTaboparopuu. XMMHUECKUE PEAKIINH, JIeKaIlle B OCHOBE MOJYYEHUs a30THOM KHUCIIOTHI B
npoMbiiieHHocTH. [Ipumenenue. Conu. A30THbIE yIOOpEHHUS.

®ochop. Amnorponua. Pusznyeckue u xumuueckue cpoiictBa. Oxcupa docdopa (V). Dochopnas
KHCJIOTa, €€ COJIU U yI0OpeHus.

Hemoncmpayuu. Ilonyyenue ammuaka u e2o pacmeopenue 6 6ode. O3HakoMleHue ¢ obpasyamu
NpUPOOHBIX HUMPAmos, gocghamos.

Jlabopamopuvie onvimsl. Bzaumooeticmeue coneti ammoHus co wenodamu. O3Haxomlenue c¢
azomuvimu U ocghopHuiMU YOOOPEHUAMU.

Ilpakmuueckas paooma NeS. Ilonyuenue ammuarka u uzyuenue e20 c60ucma.

Pewenue 3adau na onpedenenue maccogoii (00bEMHOU) O0aU BbIXOOA NPOOYKMA pearyuu Om
meopemuyecKu 803MOHCHO2O.

Tewma 6. Yriepon u kpemHu# (8 1)

VYraepon u kpeMuuil. [lonokeHne B TNEPUOJUYECKOM CHUCTEME, CTPOCHHE AaTOMOB. YTJIEPO.
Amtorponusi. dusznueckne W XHUMHYECKHE CBOWCTBa yriepona. AjacopOmus. YrapHbeld Tas.
VYrnekucnblid ra3. YrojibpHas Kuciota UM ee coiu. KadecTBeHHas peakiusi Ha KapOOHAaT — HOHBI.
KpyrosopoT B npupoze.

Kpemunii. Oxcun kpemuus (1V). KpemuueBas kucinora u ee coJiu.

Crekino. IlemenT.

Hemoncmpayuu. Kpucmannuueckue pewemku aimasa u epaguma. 3Haxomcmeo ¢ obpasyamu
npupoOHbIX KapooHamos u cunukamos. O3HaAKOMIeHUe ¢ pasiuyHbIMU 8UOAMU  MONIUGA.
O3HakomieHue ¢ 8udamu cmekid.

Jlabopamopuvie onvimel. O3HaKoMIeHUe CO CEOUCMEAMU U 83AUMONPESPAUeHUAMU KApOOHAMO8 U
euopokapbonamos. Kauecmeennvie peaxyuu na kapboHam- u CUNUKAM-UOHDL.

Ilpakmuueckaa paooma Ne6. Ilonyuenue okxcuoa yznepooa (IV) u u3yuenue ezo ceoiicme.
Pacno3znasanue kapoonamos.

Pewenue 3a0au na eviuucienue maccel unu 00véMa NPoOyKma peaxyuu no U38eCMHOL macce uiu
00bEMY UCXOOHO20 Beljecmaa, cooeprcauieco npuMecu.

Konmponvnas pavoma Ne2 no meme «Hememannoiy.

Tema 7. O6uue cBorictBa metamios (11 1)

Mertamnsl. [lonokeHne B MEPUONUYECKOM CHUCTEME, CTPOCHHME aTOMOB. MeTalaudeckas CBS3b.
duznyeckue CBOMCTBA. Ps/l akTHBHOCTH METAJIOB. CBOMCTBAa MeTasioB. OO0IIKe CrIOCOOBI MOTyYEHHSI.
CraBel METaJIOB.

lenouynsie MeTambl. [lonoxkeHue B MEPUOIUYECKON CUCTeMe, CTpoeHHe aToMOB. dusuyeckne u
xumuueckue cBoictBa. [Ipumenenne. Haxoxxenue B mpupo/e.
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[[lenouno3emenbHbie MeTawibl. [lonokeHHME B IMEPUOJMYECKOM CHCTEME, CTPOCHHE ATOMOB.
®usnueckue U xumudeckue cpovicrBa. [Ipumenenue. Haxoxxaenue B nmpupoae. Maruui U KaiapLuu ,
UX BOXHEWIINe coequHeHus . JKeCcTKoCTh BOJIbI M CIOCOOBI €€ YCTPaHCHUSI.

Amomunuii. [lonoxenue B NEPUOJNYECKON CHUCTEME, CTpOEHUE aTOMOB. PU3NYECKUE WM XUMHYECKHE
coiictBa. [Ipumenenne. Haxoxnenue B mpuposae. AMPOTEPHOCTb OKCHJIA M THIPOKCH/IA AITFOMUHUSL.
Kenezo. Ilonoxkenne B NEPUOJUYECKON CUCTEME, CTpoeHUE aTOMOB. DHU3MYECKHE U XUMHYECKHUE
ceoiictBa. IIpumenenune. Haxoxnenue B mnpupoae. BaxnHellme COEIMHEHUS JKele3a: OKCHUIIBI,
ruapokcuabl ¥ conu sxenesa (1) u xxenesa (111). KauecTtBennast peakiusi Ha HOHBIL.

Jemoncmpayuu. 3nakomcmeo c¢ obpazyamu 6adcheuwux coneu Hampus, Kaaus, NpUpoOHbIX
COeOUHeHUll Kalbyus, pyoamu dicenesd, COeOUHeHUsMU anioMunus. Bzaumooleiicmsue wenounbix,
W eN0YHO3eMeNbHbIX MEMAI08 U antoMunus ¢ 600ou. Cocueanue dceneza 8 KUCI0pooe U Xaope.
Jlabopamopnvie onvimoi. [lonyuenue eu0pokcuoa antOMuHUs U 63auUMOoO0elicmaue e2o ¢ KUCI0mamu u
wenouamu. Ilonyuenue eudpokcuoos owceneza(ll) u (IlI) u e63aumoodeticmsue ux c Kucromamu u
wenouamu.

Ilpakmuueckasa paooma Ne7. Pewenue sxcnepumenmanvuvix 3aoay no meme «Memannvl u ux
coeOuHenHun.

Konmponvnas paboma Ne3 no meme «Obujue ceoiicmea memasnoe»

Pasnen 3. Kparkuii 0030p Ba:kHelIMX OpraHu4ecKuX BellecTB.

[Ipeamer oprannueckord xuMun. Heopranmdeckne U opraHu4ecKue COEIMHEHMS. YTIIEpOJ] — OCHOBA
KU3HU Ha 3emyie. OCOOEHHOCTH CTPOEHHUS aToMa YIJIepoa B OPraHMIEeCKUX COCTUHEHHUSX.
VYrneBogopoasl. IlpenenvHble yrieBojgopoabl. Mertan, 3taH, npomad. CTpyKTypHble (opMynbl
YTJIEBOJIOPOJIOB. ['OMOJIOTHYECKUN PsIT TPEENbHBIX YraeBoaopoaoB. ['omonorn. duszmyeckue wu
XUMUYECKHE CBOMCTBA MPEIEIbHBIX YIIIEBOAOPOIOB. Peakiiun ropenue u 3amemenus. Haxoxnenue B
npupojie. I[Tpumenenue.

HenpenenbHbie  yrieBOAOPOIbl. OTUICHOBBIM PAl  HENPENETbHBIX YIJIEBOJOPOJAOB. OTHUJIEH.
du3nyecKrue U XUMUYECKHE CBOMCTBA 3TwieHa. Peakuus mnpucoeauHenus. KauecTBeHHbIE peakiivH.
Peakuus nonmumepuzanuu. [lomustunen. [Ilpumenenue stuiieHa.

ALIETUIICHOBBIN Pl HEMPEIETbHBIX YriIeBO10poa0B. AnieTtuieH. CBolicTBa anerusneHa. [I[pumenenue.
[TpousBoaubie yraeBoaopoaoB. KpaTkuii 0030p opraHM4ecKuX COCAMHEHUH: OTHOATOMHBIC CITUPTHI,
MHoroaToMHbIe CIIUPTHI, KAPOOHOBBIE KUCTOTHI, ClI0KHbBIE A3UPHI, )KUPBI, YIIIEBOIbl, AMUHOKUCIIOTHI,
oenku. Posib O€IKOB B OpraHusme.

[lonaTe O BBICOKOMOJIEKYJSIpHBIX BemecTBax. CTpyKTypa IMOJHMMEpPOB: MOHOMEp, HOJUMED,
CTPYKTYPHO€ 3BEHO, CTENEHb NoJIuMepu3auu. [lonusTuiieH, noaunponusieH, NOJIMBUHWIXJIOPUL.
Lemoncmpayuu. Mooenu monekyn opeanuyeckux coeOuHeHUtl, cxemvl, madauybl.

Topenue yene6000p0006 u 0oHapyicenue npooyKmoe8 ux 20peHus.

Obpas3zyvl Heghmu u NPOOYKMO8 ux nepepadomiu.

Buoeoonwvimwi no ceoticmeam ocHo8HbIX KIACCO8 euyecms.

Pacuemnvie 3a0auu. Ycmanoeneumue npocmetiwieti opmynvl ewjecmea no MACCOBLIM  OOJIAM
91eMeHMO8.

l1l. TEMATHYECKOE INVTAHUPOBAHMUE (110 pa3nenam)

Ne/nn | HammeHoBaHue KosmmuectBo | KosmyecTBo Konrtpoabubie | [lpakTnyeckue

pasaea 4acoB 10 4acoB B padoThI padoThI
nporpamMmme pabdouei
nporpamme

1. IToBTOpEeHHE Kypca 3 5
xumun 8 Kiacca

2. MHuorooopa3zue 13 18 1 2
XMMHYECKHX
peakuui

3. MHuorooo6pa3zue 41 38 2 5
BelIeCTB
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4. Kparkuii 0030p 10 5 1 -
BaKHeH M X
OpPraHu4YecKux
BellleCTB
Hroro 68 66 4 7
KAJIEHAAPHO —- TEMATHYECKOE INIAHUPOBAHUE
Xumusa 9 kJjacc 0a30Bblil YPOBEHbD (68 uacos).
Ne Tema ypoka Koua- | Ilpumeyanus
ypo BO
Ka 4acoB
1 2 3 7
IToBTOpEHNE OCHOBHBIX BOPOCOB Kypca 8 kiacca (5 4.)

1 | Ilepuomudeckuii 3aKOH U TIEPHOMUYECKAS] CHCTEMA XUM. DJIEMCHTOB 1
JI. . MeHnieneeBa B CBETE CTPOCHUS ATOMOB

2 Xumudeckas cBsa3b. CTpOCHHE BEIIECTBA 1

3 | OCHOBHBIE KJIacChl HEOPTAHUYECKUX COCTMHEHHI: X COCTaB, 1
KJaccuukans

4 | OcHOBHBIE KJIACCHI HEOPTAHUMYECKUX COSJIMHEHHI: X CBOMCTBA 1

5 | Pacu€Tel mo XMMHUYECKUM ypaBHEHUSM 1

Pa3znes 1. MuorooOpasue xumudeckux peakuuii (18 v)

6 | Tema 1. Knaccugurayusa xumuueckux peaxyutl (6 u) 1
OKHUCIINTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIINH.

7 | Peaknuu coemMHEeHUs, pa3IOKEHHUS, 3aMEIIICHHSI U OOMEHA C TOUKH 1
3pEHHSI OKUCIICHUS] U BOCCTAHOBJICHHSI.

8 | TemnoBoi 3pekT XuMUYecKHX peakiuii. k30 - U 1
SHIOTEPMHUUYECKUE PEAKIINH.

9 | Cxopocth xuMudeckux peakiuii. [leppoHauanbHble MpeACcTaBICHUS O 1
KaTajuse.

10 | lpakTuyeckas padora Nel. M3yueHue BJIUSIHUSA YCIOBHIA 1
NPOBe/IeHUs] XUHMHYECKO peakIu Ha e€é CKOPOCTh.

11 | O6paTumble 1 HeoOpaTHUMBble peakiuy. [loHsATHE 0 XMMHUYECKOM 1
paBHOBECHH.

12 | Tema 2. Dnexkmporumuuecxasn ouccoyuayus (12 1) 1
CylIHOCTh npolecca MEKTPOIUTUYECKON TMCCOIMALINY.

13 | DuexTpoauTHYECKas JUCCOIUAIUS KUCIOT, OCHOBAHHI U COJIEH. 1

14 | Cnabble u cuiibHBIE HIEKTPOJIUTHI. CTeNeHb TMCCOIUAIINH. 1
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15- | Peakuuu noHHoro ooOMeHa U ycioBus ux nporekanus. JL.O. Ne 1. 2

16 | Peakyuu obmena medncoy pacmeopamu 21eKmpoiumos

17- | Xumuueckue cBONCTBAa OCHOBHBIX KJIACCOB HEOPraHUYECKUX 2

18 | coenuHeHwmii B CBeTE MPECTABICHUI 00 3IEKTPOIUTUYECKON
JMICCOLIMAITNN ¥ OKACITUTEILHO-BOCCTAHOBUTEIBHBIX PEAKITUSIX.

19 | I'uoponus coneil. 1

20 | IIpakTnyeckas padora Ne2. Pemenue dKciepuMeHTAIbHBIX 1
3a1a4 no teMe «CBOHCTBAa KHUCJI0T, OCHOBAHUI U coJlell KaKk
3J1eKTPOJHUTOBY.

21 | Pacuémul no ypasHeHusam Xum. peakyuil, eci 00HO U3 eeuyecme 0ano 1
8 uzovimre.

22 | O0oOmmenue u cucreMaTu3anus 3Hanui mo remam «Knaccudukanms 1
XUMHYECKUX PEAKIHI» U « ITCKTPOTUTHICCKAS JUCCOITUAITIS.

23 | KonurpoJabHasi pagora Ne 1 mo temam «Knaccupuxauus 1
XUMHYECKHX peaknuiiy U «JIeKTPOJUTHYECKAS] AUCCOIUALMD).

Pa3nea 2. Muorooopasue Bemectn (38 1)

24 | Tema 3. I'anocenwvt (4 4) 1
OO6mrast xapakTepucTHKa HeMeTaIoB. [loyioKeHne raJloreHoB B
MepUOINYECKON TabIuIe U cTpoeHue ux aToMoB. CBOMCTBa,

MTOJTy4EHUE U IPUMEHEHUE TalIoreHoB. Xuop. /I O. Ne 2.
3naxomemeo ¢ obpazyamu nPUpPOOHsIX COeOUHEHUL HEMEeMAN08
(xnopudamu, cyrvuoamu cyrvhamamu, HUMpPaAmami,)

25 | XJ10pOBOJIOPOJI: TIOJTydECHUE W CBOKCTBA. 1

26 | Consnas kucnoTa u €€ comn. JIL.O. Ne 3. Kauecmeennas peakyusi Ha 1
X10pUO-UOH

27 | IlpakTnyeckas pa6ora Ne3. ITosryuyeHne CoIsIHOH KUCJIOTHI U 1
u3yyeHue e¢ CBOMCTB.

28 | Tema 4. Kuciopoo u cepa (6 u) 1
[TosoxkeHre Kucaopoia v cepbl B MEPUOIUUECKON CUCTEME
XHUMUYECKHX JIEMEHTOB, CTpOeHHE MX aToMOB. Cepa.

29 | CepoBogopoa. Cynbdusl. 1

30 | Oxcun cepsl (IV). CepaucTas kucioTa v €€ COJIH. 1

31 | Oxcun cepsl (VI). Cepnas kucnora u e€ comu. JLO. Ne 4 1
— HeKomopble XUM. COUCMBA CEPHOL KUCTIOMDbL,

- KaueCcmeeHHAsl peakyusi Ha Cyibpam-uoH

32 | OkucIUTEnbHBIC CBONCTBA KOHIICHTPHUPOBAHHOM CEPHOM KHUCIIOTHI. 1

33 | [IpakTnyeckasi padora Ned. PemeHue yKCiepUMeHTATbHBIX 1
3ama4 no teme «Kuciaopoa u cepay.

34 | Tema 5. A3om u pocghop (9 u) 1
[Tonosxenue a3oTa u Gocdopa B IEPUOANISCKON CUCTEME
XUMHUYECKUX JIEMEHTOB, CTPOCHUE X aTOMOB. A30T: CBOMCTBA H
MIPUMEHEHHE.

35 | AmMmuak. Ousnyeckue U XuMU4eckue cBoictra. [lonydenue u 1
MIPUMEHECHHE.

36 | IpakTuyeckas padora NeS. [ToxryuyeHne aMMuaKka u u3yueHune 1
€ro CBONCTB.

37 | Comu ammonwus. JI. O. Ne 5. Pacnosznasanue KamuoHo8 AMMOHUSL. 1

38 | Pewenue 3a0au Ha onpeodeieHue Maccogoll (00bEMHOLL) 001U 8b1X00a 1
NpOOYKmMa peakyuu om meopemuyecku 03MOHCHO20

39 | A30THas KUCIIOTA. 1

40 | Cosn a30THOM KUCIIOTHI. A30THBIE yI0OpEHusl. 1
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41 | ®ocdop. Amnorpomnus ocdopa. CroiictBa pocdopa. 1
42 | Okcun dpocdopa (V). Dochopras kucnora u e€ conmu. PochopHbie 1
ynoobpenus. JI. O. No 6. 3nakomcmeo ¢ MmunepanbHbiMu YOOOpeHusMuU
43 | Tema 6. Yenepoo u kpemnuii (8 u) 1
[TonoxeHue yriepoaa u KpEMHUS B IIEPUOTNICCKON CUCTEME

XUMHYECKUX 3JIEMEHTOB, CTPOSHUE UX aTOMOB. YTJIEPO/I.
44 | YrapHsblii ra3, CBOMCTBA, GU3HOJOTUYECKOE ACHCTBUE HA OPTaHU3M. 1
45 | VYruekucnslii ra3. YrospHas kuciota u e€ conu. Kpyrosopor 1
yraepona B npupone. JI. O. Ne 7. Pacnosznasanue kapOoHam - UOHO8.
46 | IlpakTnyeckasi padora Ne6. [Tosyuenue okcuaa yriaepoaa (IV) u 1
U3y4eHHue ero cBoiicTB. PacnosnaBanue kapooHATOB.

47 | KpeMmHuii u ero coequnenus. CuiankaTHasi IpOMbBIIUIEHHOCTb, JI. O. 1
Ne 8. [Ipupoonvle cunuxamoi

48 | Pewenue 3a0au Ha 8blYUCTIeHUE MACCHL UTU 00bEMA NPOOYKMA 1
peaxkyuu no u3eecmHoU macce Ui 00bemy UCX0OH020 eujecmasd,
cooepoicawe2o npumecu

49 | O6obuIeHne U cucteMaru3ays rmo reme «Hemeramipn 1

50 | KonrpoJbHas padora Ne2 no teme «Hemeraibiy. 1

51 | Tema 7. Obwue ceovicmea memannos (11 1) 1
OO6mrast xapakTepucTuka MeTayioB. usnueckue cBoiicTBa. CritaBbl
MetamioB. JI O. Ne 9. 3nakomcmeo ¢ obpazyamu memainios u
Cnuasos (paboma ¢ KOJLIEKYUsmMu)

52 | HaxoxaeHrne MeTaJIOB B MPUPOJIC B OOITUE CIIOCOOBI UX IMOTYICHHS. 1
[Tonsitue o meramnyprun. JI. O. Ne 10. Boimechenue 00no2o
Memania opy2um uz pacmeopa couu

53 | XumMuyeckrue CBOMCTBA METAIUIOB. DJIEKTPOXUMHYUCCKUH PSIJT 1
HanpsH>KEHU METaJIOB.

54 | Illeno4yHble METAILIHL. 1

55 | Marnwuii. [llenmouno3eMenbHbBIEC MeTaILIbI. JKeCTKOCTh BOJBI M 1
crocoObI €€ yCTpaHeHHUSI.

56 | Amomunuii. Haxoxnenue B npupoje. CoiictBa amoMunus. JI. O. 1
Ne 1. 3nakomemeo ¢ coeOuHeHUAMU antOMUHUSL

57 | Kenezo. Haxoxnaenue B mpupoae. CBOMCTBA kee3a. 1

58 | Coegunenus xenesza. JI. O. Ne [2. 3nakomcmeo ¢ pyoamu dxcenesa 1

59 | [IpakTnyeckasi padora Ne7. Pemenue 3KcriepuMeHTATIbHBIX 1
3aja4 no teme «MeTalibl U UX COeTMHEHHS.

60 | O0oOmenne u cucreMarTusanus 1mo reMe «O01Iue cBoiicTBa 1
METaJJIOBY

61 | Konrpoabnas pagora Ne3 mo teme «O011me cBOiicTBA METAJLIIOBY 1

Pasjnen 3. KpaTkuii 0030p BaskHeimmx opraHuvyeckux BeniecTn (54)

62 | Opranuyeckas XuMusl. 1

63 | YrneBogoponasl. JI. O. Ne 13. 3nakomcmeo c yeném, negpmoio, 1
npooyKkmamu nepepabomxu

64 | Kucnopoacoaep:kaiine OpraHi4ecKue COeIMHEHHS: CIIUPTHI, 1
KapOOHOBBIE KHCIIOTHI, CIIOKHBIE d(UPBI, )KUPBI, YTICBOIBI.

65 | AMunokucnotel. benku. [lomumeps. 1

66 | UroroBasi kOHTpPobHasi padoTa Ne 4. [Ipome:kyTounas 1

aTTrecTanus.
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KPUTEPUU OHEHKHWN OBPA3OBATEJIBHBIX PE3YJIBTATOB OBYYAIOIIUXCHA IO
XUMHUH.

Pesynbratel  00ydeHHsT XMMHHM JOJDKHBI COOTBETCTBOBATH OOIIMM  3ajjayaM TMpeaAMeTa |
TpeOOBaHUSAM K €r0 YCBOEHHUIO.

Pesynbratel 00ydeHHUs OLIEHHMBAIOTCA MO MATHOAIBHON cucteme. llpu oneHke y4MTHIBAIOTCS
CIIeyIOle KaYeCTBEHHbIE TIOKA3aTEeIN OTBETOB:

- TITyOnHa (COOTBETCTBHE U3YUYCHHBIM TEOPETHIECKUM 000OIICHHSIM );

- OCO3HAHHOCTh (COOTBETCTBHE TpeOyeMbIM B TIpOorpaMMe YMEHHUSM MPUMEHSITh MOIYICHHYIO
nH(popMaIHn);

- MMOJIHOTA (COOTBETCTBUE 00BEMY IPOrPaMMbl U HH(GOPMALIUK y4eOHUKA).

[Ipn oneHKe Y4HUTBHIBAIOTCS YMCIO M XapakTep OMIMOOK (CYIIECTBEHHBIE MM HECYIIECTBEHHBIE).
CyiiecTBeHHblE OIIMOKM CBS3aHbl C HEJOCTATOYHOM TJIyOMHOW M OCO3HAaHHOCTBIO OTBETA
(HampuMep, YYEHUK HENpaBUIBHO YKa3ajl OCHOBHBIE MpPU3HAKU TOHSTHUN, SBICHUM, XapaKTepHbIE
CBOMCTBa BEIIECTB, HEMPaBWIbHO CHOPMYIUPOBAT 3aKOH, MPABWJIO W T.I. WIM YYEHUK HE CMOT
MPUMEHUTh TEOpPETHUYECKHWE 3HaHUS s OOBSICHEHHUS U NpPEICKa3aHUs SBIIEHUM, YCTaHOBJICHHUS
MIPUYKMHHO-CIIEICTBEHHBIX CBS3€H, CpaBHEHMsS U KiIacCHU(UKAIMK SIBICHUN U T. 11.). HecymiecTtBeHHbIe
OMMOKK OMPENCISIIOTCS HEMOJHOTOW OTBeTa (HAampuMep, VIYIIEHHEe U3 BHJAAa KaKoro-jiuoo
HexapakTepHoro ¢akra MHpu OINMCAaHUM BellecTBa, mpouecca). K HUM MOKHO OTHECTH OTOBOPKH,
OTHCKH, JOMYIICHHbIE 110 HEBHUMATEIBHOCTH (HampuMmep, Ha JBa WU OoJiee ypaBHEHHUS peakluil B
[IOJIHOM MOHHOM BHJI€ JIOMYIIeHa 0JHa OIK1OKa B 0003HaYeHHUH 3apsia HOHA).

Pesynbratel 00ydyeHHs TPOBEPSIOTCS B MpollecCe YCTHBIX M IMHUChMEHHBIX OTBETOB
yUalxcs, a TakKe MPH BHIOJHEHUU UMH XUMHUECKOTO IKCIEPUMEHTA.
OueHka TeopeTn4ecKnX 3HAHUH
Ommemxa «5»:
OTBET TOJIHBI W TPaBUIBHBIM HA OCHOBAaHMM W3YYCHHBIX TEOpUH; MaTepuan HU3JI0XKEH B
OTIpeIeNIEHHOM JIOTUYECKON TIOCIeI0BATEIbHOCTH, TUTEPATYPHBIM S3BIKOM; OTBET CAMOCTOSTEIbHBIM.
Ommemxa «4»:
OTBET TMOJHBIA W TPAaBWIbHBIM HAa OCHOBAaHMM W3YYCHHBIX TEOPH; MaTepuan  H3JI0XKEH B
OTIpEeIeIEHHOM JIOTMYECKON IMOCJIeNOBATENbHOCTH, MPU 3TOM JOMYIIEHBI
JIBE-TPU HECYIIECTBEHHBIE OLTUOKH, UCIIPABICHHBIE [0 TPEOOBAHUIO YUUTEIS.
Ommemxa «3»:
OTBET TOJHBIA, HO TPU OTOM JIOMYIIEHA CYIIECTBEHHAas OMmKMOKa WM OTBET HEMOJIHbIN,
HECBS3HBIN.
Ommemxa «2»:
MIpH OTBETE OOHAPYKEHO HEMOHUMAaHHUE YJalllUMCSI OCHOBHOTO COJIEp>KaHusl y4eOHOTO MaTepuaia Hiu
JOTIYILIEHbI CYIIECTBEHHBIC OMIMOKH, KOTOPHIE yYallluiics HE MOXKET HCIPaBUTh MPHU HABOJSIIMX
Bompocax yuutensd. Ommemxa «I»: OTCyTCTBUE OTBETA.

Ouenka 3KCIepUMEHTAJbLHBIX YMEHHI

OrneHka CTaBUTCS HA OCHOBAaHWW HAOIOJCHMUS 32 yJalluMCs U TUCBbMEHHOTO OTUYeTa 3a padoTy.
Ommemxa «5»:
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paboTa BBITIOJNIHEHA IOJIHOCTHIO W TIPABUIIBHO, CJENaHbl MPAaBWIbHBIC HAONIOJICHUS W BBIBOJBL;
OKCIEPUMEHT TMPOBEIEH IO IUIaHy C YYeTOM TEXHUKHA O€30MacHOCTH U MPaBUI PabOTHI ¢
BEIIIECTBAMU M 000PYJOBAHUEM; IIPOSIBIICHBI OPraHU3alMOHHO-TPYAOBBIE YMEHHS (IIOIIEPKUBAOTCS
9UCTOTa paboyero Mecra W MOPSIOK Ha CTOJIe, SKOHOMHO HCIOJIL3YIOTCS PEaKTHBBI).
Ommemxa «4»:
paboTa BBITIOJNIHEHA MPABWIBHO, CAETaHBl TPAaBUIbHBIC HAOMIOACHHWS W BBIBOJABI, HO TIPU 3TOM
OKCIEPUMEHT MPOBEJIEH HE IOJHOCTHIO WM JOMYIIEHBl HECYIICCTBCHHBIC OIIMOKH B padoTe C
BEIIIECTBAMU ¥ 000PYI0BAHHEM.
Ommemxka «3»:
paboTa BBIMOJTHEHA MPABWJILHO HE MEHEE YeM HAITOJIOBHUHY WJIM JOMYIICHA CYIIECTBEHHAs OIMMOKa B
X0J€ SKCIEpUMEHTa, B OOBSICHEHHH, B O(GOpMICHHWH pPadOTHl, B COOJIOJAECHUHM TPABMI TEXHHUKH
0e30macHOCTH TpH paboTe ¢ BeUmleCTBAMH H  O0OpYZOBaHHEM, KOTOpas WCHPABISETCS IO
TpeOOBAHUIO YUUTEIIS.
Ommemxa «2»:
nomymieHsl aBe (U 0oJiee) CyIIEeCTBEHHBbIE OIMMOKM B XOJI€ OKCIEPUMEHTa, B OOBICHCHHUH, B
obopmiieHnd pabOThl, B COOJIOJCHWUM TPAaBWJI TEXHUKH OE30MACHOCTH TMpuU padoTe ¢
BEIIECTBAMU ¥ O0OPYJIOBaHMEM, KOTOPBIC YYAIIUICS HE MOXET HCIPABUTH JaXe 10 TPeOOBAHUIO
yautensi. Ommemxa «1»: paboTa HE BBINOJIHEHA, Yy YYalIETOCS OTCYTCTBYIOT JKCIIEPHMEHTAIbHBIC
YMEHHUS.
OueHka ymMeHuil pelmiaTh IKCIePUMEHTAJbHbIE 3212491
Ommemxa «5»:
IJIAH PEIIeHUs COCTAaBJICH IMPABWJIBHO; MPABUIIBHO OCYIIECTBIICH MOJ00pP XUMUYECCKHUX PEaKTHBOB U
000pyI0BaHUS; TAHO TIOJIHOE OOBSICHEHNUE U CJIETTaHbl BBIBOIBI.
Ommemxa «4»:
IUIAH PEIIeHUs COCTAaBJICH IMPABWJIBHO; MPABUIIBHO OCYIIECTBIICH MOJ00pP XUMUYECKHUX PEaKTHBOB U
000pyI0BaHUs, TIPH ATOM JIOMYIIEHO HE 0oJiee JBYX HECYIIECCTBEHHBIX OMIMOOK B OOBSICHECHUH U
BBIBOJIAX.
Ommemxa «3»:
IJIaH PELIeHUs COCTABJICH MPABUIIBHO; IPABUJIBHO OCYIIECTBIIEH MOJAOOp XUMHMYECKUX PEAaKTUBOB U
000pyI0BaHUs, HO JOMYIIEHA CYIIECTBEHHAs OMMNOKa B 00BSICHEHUU U BBIBOAX.
Ommemxa «2»:
nomymieHsl B¢ (M 0Oosiee) CyIIECTBEHHBIC OIMMOKM B IJIaHE PEUICHUs, B TOJ00PE XHMHUYECKHX
PEaKTUBOB U 000pYyIOBaHMs, B 00bSICHEHUH U BHIBOJAX.
Ommemxa «1»:
3aJlaya He pelleHa.
OuneHka yMeHuUil pemiaTh pacyeTHbIE 3aa4M
Ommemxa «5»: B TOTHUECKOM PACCYKICHUU U PEIICHUH HET OLIMOO0K, 3a/laua pelleHa paloHaIbHBIM
CHOCOO0M.
Ommemxa «4». B JIOTUYECKOM DPACCYKJICHUH M PEIICHWU HET CYIIECTBEHHBIX OIIMOOK, HO 3ajaya
pellieHa HepalMOHAIBHBIM CIIOCOOOM WU JIOMYIIEHO He 60Jjiee IBYX HECYIIECTBEHHBIX OIIHOOK.
Ommemka «3». B JOTHYECKOM pPACCY)KJIEHHUU HET CYHIECTBEHHBIX OIIMOOK, HO JOMylieHa
CyIIECTBEHHAsI OIIMOKAa B MATEMAaTUYECKUX pacueTax.
Ommemxa «2». AIMEIOTCS CYILIECTBEHHBIE OIIMOKH B IOTHYECKOM PACCYKJICHUH U PEIICHUH.
Ommemxa «1»: 3a7a4a He peIlICHa.
Onenka NMCbMEHHBIX KOHTPOJIBHBIX padoT
Ommemxa «5»: OTBET NOTHBINA U MPAaBUIBHBINA, BO3MOKHA HECYIIIECTBEHHAs OIIHMOKA.
Ommemxa «4». OTBET HETMOJIHBIN WK JOMYIIEHO He O0Jiee IBYX HECYIIIECTBEHHBIX OIIHNOOK.
Ommemra «3»: paboTa BHITIOJHEHA HE MEHEE YeM HaIloJIOBHMHY, AOMYIIEHa OJHA CYIIECTBEHHAs
olrMOKa M IBe-TPHU HECYIIECTBEHHBIE.
Ommemxa «2»: paboTa BHITIOJHEHAa MEHEE YeM HAIOJOBHHY WU COJIEPIKUT HECKOJIBKO CYIIECTBEHHBIX
OLINOOK.
Ommemxa «1»: paboTa He BBHITIOJIHEHA.

[Ipy oleHKE BBHIMOTHEHUS MHCHbMEHHONW KOHTPOJBHONH paboOThl HEOOXOAWMO YUYUTHIBATH
TpeOOBaHUs eTMHOTO OporpadpuuecKoro peKruma.
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OTMeTKa 32 UTOTOBYIO KOHTPOJBHYIO pabOTy KOPPEKTHPYET MPEAIIECTBYIOIINE OTMETKH 3a
4eTBEPTh, HOJIYTOANE, TOI.
Ounenka TecTOBBIX padoT.

TectTel, cocrosiie W3 TSATH BOMPOCOB MOXHO HCIOJB30BATh MOCIE H3YUEHHS KaXKIIOTO
Matepuana (ypoka). Tect uz 10—15 BonpocoB ucnosb3yercs uist IEPUOANYECKOT0 KOHTpoJIs. Tect u3
20—30 BompocoB HEOOXOIUMO UCIIOIB30BATH ISl HTOTOBOTO KOHTPOJIS.

[Tpu oleHMBaHUM UCTIOB3YETCS CEIYIOIIas IIKaja: Ui TECTa U3 ISATH BOIIPOCOB

* HET OIIMOOK — OIICHKA «5»;

* 0/IHa OIIMOKA - OIIEHKA «4»;

* JIB€ OLIMOKH — OLIEHKA «3»;

* TPU OIIUOKH — OIIEHKA «2».

st Tecta u3 30 BOIIPOCOB:

* 25—30 nmpaBHIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBWIBHBIX OTBETOB — OIIEHKA «4»;

* 13— 18 npaBWIBHBIX OTBETOB — OIIEHKA «3»;

* MeHbIIIe 12 MpaBMIILHBIX OTBETOB — OIEHKA «2).

Ouenka pedepara.

Pedepat oneHuBaeTcst o CIEAYIOIIAM KPUTEPHSIM:

* coOmozieHue TpeOoOBaHUM K €ro 0(pOpMIICHHIO;

* HeoOXOAMMOCTh W JIOCTaTOYHOCTHh JUIS PACKPBITUS TEMBI TPHUBEACHHOW B TeKcTe pedepara
nHpopmanuy;

* yMEHHE 00YyJaroIerocsi CBOOOHO H3JIaraTh OCHOBHBIC UJIEH, OTPaKEHHBIE B pedepare;

* CIIOCOOHOCTh OOYYarOMIETOCsl TOHSATh CYTh 3a7aBaeMbIX WICHAMH AaTTECTAIMOHHOW KOMHCCHHU
BOTIPOCOB ¥ C(hOPMYITHPOBATH TOYHBIE OTBETHI HA HUX.

I'paduk BhIMOTHEHU S MPAKTUYECKON YACTH M0 XUMHMH B 9-XKJjIaccax

1 IIpakTuyeckas padora Nel. U3ydyeHue BIUSTHUS YCIOBUM
NMPOBeJACHUsI XMMUYECKOIl peakiun Ha eé CKOPOCTb.

2 JLO. Ne I. Peaxyuu obmena medcoy pacmeopamu 31eKmpoiumos

3 IIpakTuyeckas padora Ne2. Pemenue 3kcrnepuMeHTAIbHbBIX
3a7a4 mo TemMe «CBoMCTBa KHCJI0T, OCHOBAHHUI M coJieil Kak
3JIEKTPOJIUTOBY.

4 KonTpoabHasi padora Ne 1 mo remam «Kinaccupuxanmst
XUMHMYECKHX PeaKIMiD> U «JIeKTPOJTUTHYECKAS
AUCCOLHALUSY.

5 JI. O. Ne 2. 3uaxomcmeo ¢ oopazyamu npupoOHbIX COeOUHEeHUL
HemMemanios (Xaopuoamu, cyrvguoamu cyrogamamu,
HUmpamamu)

6 JLO. Ne 3. Kauecmeennas peakyusi Ha X10puo-uoH

7 IIpakTuyeckas padora Ne3. [losyueHue coIsIHOM KMCJIOTHI U
HU3yveHue eé CBONCTB.

8 JLO. No 4
— HeKomopble Xum. C80UCMBA CePHOLL KUCTOMbL,

- KauecmeeHHas peakyus Ha cyibdam-uon

9 IIpakTnueckas padora Ne4. PemieHne IKCIepuMEHTATbHBIX
3aja4 no teme «Kucaopoxa u cepay.

10 IIpakTnueckas padora NeS. IosyuyeHne aMmmMuaka u u3y4eHue
€ro CBOMCTB.

11 JIL O. Ne 5. Pacnosnaganue KamuoHO8 AMMOHUSL.

12 JI O. Ne 6. 3uaxomcmeo ¢ MuHepaibHbIMU yO0OPeHUsMU
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13

JI O. Ne 7. Pacno3nasanue KkapOoHam - UOHOB.

14 IIpakTnueckas padora Ne6. Ilosyuenne oxkcuaa yriepoaa (IV)
U U3y4yeHue ero cBoiicTs. Pacno3naBanue kapooHaTOB.

15 JIL O. Ne 8. [Ipupoonvle cunuxamoi

16 KonTpoabHnas padora Ne2 mo teme «Hemeramibn.

17 JI O. Ne 9. 3uakomcmeo ¢ oopazyamu Memaios u cniaéos
(paboma c Koanekyusmu)

18 JI O. Ne 10. BoimecheHue 00H020 Memaia Opyeum u3z pacmeopa
conu

19 JI. O. Ne 11. 3nakomcmeo ¢ coeOuHeHusMU antOMUHUS

20 JI. O. Ne 12. 3naxkomcmeo ¢ pyoamu dicenesd

21 IIpakTHyeckas: padora Ne7. PemieHue 3KcnepuMeHTAIbHBIX
3a1a4 mo Teme «MeTaJlJIbl M UX COeTHHEHUS».

22 KonTpoabHnas padora Ne3 no teme «O01mme cBoiicTBa
METAJJIOBY

23 JI. O. Ne 13. 3naxkomemao ¢ yeném, negpmoio, npooOyKmamu
nepepabomxu

24 Hrorosasi koHTpoJbHasA padora Ne 4. IIpomesxkyTounas

arrecranmsi.
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