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IHosicHnTeIbHAA 3anHCKA
Pabouast mporpaMma cocTaBlieHa Ha OCHOBaHMHM Ha OCHOBE (pellepajbHOro IOCYAApCTBEHHOIO 00pa30BaTENbHOIO CTaHJapTa OCHOBHOTO
o0uiero o6pa3oBaHus 10 XUMUU M1 HOPMATUBHBIX JOKYMEHTOB:

1. 3akon 06 oOpa3oBanuu B Poccuiickoii ®enepanuu : GenepanbHblii 3ak0H 0T 29 nexadps 2012 r. Ne 273-03.

2. TlocranoBienne ['maBHOTO rocynapcTBeHHOTO caHuTapHOTo Bpada PD ot 29 mexadps 2010r. Ne 189 r. MockBa «O0 yrBepxkaerann CanllnH
2.4.2.2821 -10 «CaHUTapHO-3IIUAEMUOIOTHYECKHE TPEOOBAHUS K YCIOBUSAM M OpraHU3aluu 00y4eHus: B 00111e00pa30BaTEeNbHBIX YUPEKICHUIX
(3apeructpupoBano B Muntocte P® 3 mapta 201 1r. Peructpannonnsiii Ne 19993), ¢ usmeHneHussMu, BHECEHHBIMH ITOCTAHOBICHUSIMH [ TaBHOTO
roCyJIapCTBEHHOT0 caHuTapHoro Bpauya Poccuiickoit deneparu Ne 22637 orl5 nekabps 2011r., Ne 72 ot 25 nexabps 2013r.; Ne 31751 ot 27
Mapta 2014r.; Ne 81 ot 24 Hos6ps 2015r.

3. [Ilpuka3 MunuctepctBa oOpazoBanust u Hayku Poccuiickoit @enepaunu ot 19 nekadps 2012 r. Ne 1067 «O6 yrBepxkaeHun QenepaibHbIX
nepevyHeil yaeOHMKOB, PEKOMEHIOBAHHBIX (JOMYIIICHHBIX) K UCIIOJIL30BaHUIO B 00pa30BaTEILHOM MPOIECCe B 00pa30BaTEIbHBIX YUPEKICHUIX,
peanu3yonmx o0pa3oBaTesIbHBIE MPOrpaMMbl OOIIEro 0O0pa3oBaHMA W UMEIOIIUX T'OCYJapCTBEHHYIO akkpenuTanuto, Ha 2013/14 yueOHblii
roj»; npuka3 MunucTepcTBa oOpa3zoBanus u Hayku PD ot 31 mapra 2014 r. Ne 253 “O06 yrBepkneHun (GpeaepabHOTO MepedHs YIeOHHUKOB,
PEKOMEHAYeMbIX K MCIOJIb30BaHUIO TPU Pean3allii UMEIOLINX IOCYIapCTBEHHYIO aKKPEAUTAIIMI0 00pa30BaTeIbHBIX MPOrpaMM HauyaJIbHOTO
00111ero, OCHOBHOTO OOIIET0, CpeIHero o01ero oopazoBanus’; npukas oT 8 utoHs 2015 1. Ne 576 "O BHeceHnM u3MeHeHUH B (eepaabHbIA
nepevYeHb YUeOHUKOB, PEKOMEHIOBAHHBIX K MCIIOJIB30BAHMIO NP PEATH3aMU UMEIOMIUX TOCYAAPCTBEHHYIO aKKPEIUTALNI0 00pa30BaTEIbHBIX
IporpaMM Ha4ajbHOIO M OOIIEro, OCHOBHOIO OOIIEro, cpeaHero oOuiero oOpa3oBaHUs, YTBEPXKIEHHOI'O IpUKa3oM MHMHHUCTEpPCTBA
obpaszoBanus u Hayku Poccuiickoit @enepauuu ot 31 mapra 2014 1. Ne 253%»; npuka3 MunuctepcTBa obpa3oBaHusi U Hayku Poccuiickoit
Oenepaunn ot 26 ssuBapss 2016 1. Ne 38 «peKOMEHI0BaHHBIX K UCMOJIb30BAHUIO MPU peaU3allid UMEIOIINX TOCYIaApPCTBEHHYIO aKKPEIUTALINIO
00pa30BaTeNIbHBIX TPOTPaMM HAYAJIBHOrO OOIIEr0, OCHOBHOI'O OOIIEro, cpexHero oOmero oOpa3oBaHUs, YTBEPXKIECHHBIH MPHUKA30M
MunucrepcTBa obpazoBanusi U Hayku Poccuiickoit @eaeparuu ot 31 mapra 2014 1. Ne 253%; mpuka3 Ne 535 ot 08 utons 2017 roga «O
BHECEHUU U3MeHeHui B DenepasibHblil NepedeHb Y4YEOHHMKOB, PEKOMEHJIOBAaHHBIX K HCIOJB30BAHUIO IMPU peaju3alud HMEIOLINX
rOCYJIapCTBEHHYIO aKKpEeIUTAIMI0 00pa3oBaTeIbHBIX MPOrpaMM HAayallbHOTO OOIIETro, OCHOBHOT'O OOIIEro, CpeiHero olIiero oopa3oBaHus;
npuka3 Ne 581 ot 20 urons 2017 rona «O BHeceHnu u3MeHeHui B DeiepalibHbINA epedeHb YIeOHHUKOB, PEKOMEHI0BAaHHBIX K MCIIOJIb30BAaHHIO
IpU pealu3alid HMEILMX TOCYAapCTBEHHYIO aKKpeAMTALMI0 00pa3oBaTelIbHBIX IPOrpaMM HadalbHOTO OOIIEro, OCHOBHOTO OOILIETO,
cpenHero oomero oopazoBanus»; npukasz Ne 629 ot 05 urons 2017 roga «O BHeceHuM u3MeHeHUil B denepanbHblil epeueHb y4eOHUKOB,
PEKOMEH0OBAaHHBIX K HCIOJIb30BAHUIO IIPU peATU3allii UMEIOLINX TOCY1apCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTeIbHbIX IPOrPaMM HauaabHOTO
00111er0, OCHOBHOTO OOIIETO, CPETHETO 00IIETO 00pa30BAHUSY.

4. 4. ®enepanbHblii rocyapcTBEHHBI 00pa30BaTeNbHBIM CTaHIAPT OCHOBHOTO oO0IIero obpasoBaHus: mpuka3 MunoOpHayku Poccum ot 17
nexadpst 2010 r. Ne 1897.

5. 5. IIpuxa3 MunucrepctBa oOpa3oBanust U Hayku P® ot 29 nexabps 2014 roga Ne 1644 «O BHeceHMM M3MEHEHMH B IMpHKa3 MuHHUCTEpCTBA
oOpa3oBanust u Hayku Poccuiickoit ®@enepauuu ot 17 nexadbpst 2010 r. Ne 1897 «OO0 yrBepxkaeHuu (enepalbHOTO TrocydapCTBEHHOTO
00pa30BaTeNILHOIO CTAHJAPTa OCHOBHOI'O OOIIEro 00pa30BaHU.



6. 6.Ilpukaz MunuctepcTBa obpazoBanusi u Hayku Poccuiickoit @eneparuu ot 31.12.2015 Ne 1577 "O BHeceHWW M3MEHEHUH B (heepalibHBIM
roCy/lapCTBEeHHBIN 00pa30BaTENbHBIN CTaHAAPT OCHOBHOTO 00IIEro o0pa3oBaHMs, YTBEPKACHHBIN MpHUKa3oM MUHHUCTEpCTBa 00pa3oBaHUs U
Hayku Poccutickoit ®eneparuu ot 17 nexadbps 2010 r. Ne 1897" (3apeructpuposan B Muntocte Poccun 02.02.2016 Ne 40937).
7.0cHoBHas o0pa3oBaTenbHas Iporpamma ocHOBHOT0 0ob1ero oopazoanust MbBOY Macnsaunackast COIL Ne 1.
- “H(OPMALIMOHHO-METOJUYECKUX MaTEPHAJIOB:

9. IlpumepHas ocHOBHas oOpa3oBaTeibHas IporpamMma OOpa30BaTENILHOIO YUPEKICHHs, OAOOpEHHas pelieHueM ¢enepaabHoro y4deOHo-

METOANYECKOTO 00BEIUHEHNS 110 001IeMy 00pa3zoBaHuto (mpoTokod ot § ampeist 2015 r. Ne 1/15).

10. IIporpammel o xumuu ans 8-9 KiaccoB aiisi obmeodpazoBaTenbHbIX yupexaeHuil. ABropsl H.E. Ky3nenosa, .M. TutoBa, H.H. T'apa;

WznarensctBo: Benrana-I'pad,2013 .

[lporpamMa Kypca XHMHUHM paccuuMTaHa Ha ydammxcs 8-9 kmaccoB. Ee OTiaMualoT MeXAUCUUIUIMHApHBIE CBA3M W Oosiee TOYHBIM OTOOp
(aKTOJIOrMuecKoro mMarepuaiia, HeoOX0IUMOTro JUIsl CO3AaHMSI LEIOCTHOIO €CTECTBEHHOHAYYHOI'O BOCIPUSATHS MHpa, KOM(POPTHOrO u 6€30MacHoro
B3aUMOJICHCTBHS C OKPYXAIOILEH cpe/ioil B yCIOBUAX TPOU3BOJICTBA U B OBITY.

B cucreme ectecTBeHHOHAy4yHOro OOpa3oBaHMs XUMHsS Kak y4eOHBIA MpeaMeT 3aHMMaeT Ba)KHOE MECTO B IO3HAHUU 3aKOHOB MPUPOIBI,
(bopMHpPOBAHUN HAYYHOM KAPTHHBI MUPA, CO3AaHUU OCHOBBI XUMHUYECKUX 3HAHUH, HEOOXOAUMBIX JIJIsl TIOBCEIHEBHOM >KHU3HHU, HABBIKOB 3JI0POBOTO U
0e30MacHOTro /1715 4eJIOBeKa U OKpYXKalolleil ero cpeibl 00pasa KU3HHU, a TAK)KE B BOCIIUTAHUU YKOJIOTMYECKOHN KYIbTYPHI.

YcnemHocTh U3y4eHuss XUMHUH CBsI3aHa C OBJIAJICHUEM XUMHUYECKUM SI3BIKOM, COOJIOIEHHEM MpaBWil 0€30MacHOi paboThl IMpU BHINOJIHEHUU
XUMHUYECKOIO IKCIEPUMEHTA, OCO3HAHUEM MHOTI'OUYMCIIEHHBIX CBSI3€ XUMUU C IPYTUMH IIPEIMETaMHU IIKOJIBHOIO Kypca.

[Iporpamma BkiItoYaeT B ce0si OCHOBBI HEOPTAaHWYECKOH M OpraHMYecKOW XUMHHU. [ TaBHOHM Mieell mporpaMMsbl sIBISIETCS cO3aHue 0a30BOTr0O
KOMIUIEKCa OMOPHBIX 3HAaHUN MO0 XMMHH, BEIPaXKEHHBIX B (POpME, COOTBETCTBYIOLIEH BO3pacTy 00ydaroImuxcsl.

B conepxanumn 1aHHOTO Kypca IpenCTaBlIeHbl OCHOBOIOJATAOIINE XUMUUECKUE TEOPETUUECKUE 3HAHUsI, BKIIOYAIOIINE N3YYEHHUE COCTaBa U
CTPOEHHUs BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHHUS, NPOTHO3UPOBAHHE CBOMCTB BEUIECTB, MCCIIEJOBAHHWE 3aKOHOMEPHOCTEH XMMHMUYECKHUX
MIPEBPALLCHUN U ITyTel yNpaBiIeHUs] MU B LIEJSAX [TOJIyYE€HUS BELIECTB U MaTEPHAJIOB.

TeopeTnueckyro OCHOBY HM3Y4YEHHS HEOPraHMYECKONM XHWMHUH COCTABIISIET AaTOMHO-MOJEKYJIspHOe yueHue, llepumommueckuii 3axon JI.W.
MenzeneeBa ¢ KpaTKUMH CBEJIEHUSIMU O CTPOEHUH aTOMa, BUIaX XUMHUUYECKOH CBSI3U, 3aKOHOMEPHOCTSX MPOTEKaHUSI XUMUUYECKUX PEAKIIHI.

B u3yuenum kypca 3HauMTENbHAs] POJb OTBOAMUTCS XUMHUYECKOMY JKCHEPUMEHTY: MPOBEACHHUIO MPAKTHUECKUX U J1abOpaTOpHBIX padoT,
OMHCAHUIO PE3YJIBTATOB YYCHUYECKOTO IKCIIEPUMEHTA, COOJIIOICHUIO HOPM U MPaBWJI O€301MacHO# padOThl B XUMUYECKON J1ab0paTopuu.

Peanuzanus naHHO# mporpaMMsel B mporiecce oOydeHHs MO3BOJIUT OOYYaIOIIMMCs YCBOUTh KJIFOUEBbIE XUMHUYECKHE KOMIETEHIMH U MOHSThH
POJIb ¥ 3HAUE€HHE XMMHHU CPEIU APYTUX HAYK O MPUPOJE.

N3yuenne mpenmera «XuMus» B 4yacTH (POPMHUPOBAHUS Yy OOy4arolMXCs HAyYHOTO MHUPOBO33PEHHUS, OCBOCHHUS OOIIEHAyYHBIX METOOB
(nabmrofeHue, U3MEpeHue, IKCIEPUMEHT, MO/IEIMPOBAHNE), OCBOCHUSI IPAKTUUECKOTO MPUMEHEHHUS! HAyUYHbIX 3HAaHUH OCHOBAaHO Ha MEXIPEIMETHbIX
cBa3ax ¢ npeameramu:«buonorusy, «l'eorpadusy, «Mctopus», «Jluteparypa», «MaremaTtnka», «OCHOBBI O€30MACHOCTH >KU3HEAEATEIBHOCTUY,
«Pycckuit s13b1K», «PU3UKa», « IKOJIOTUN».
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['maBHOe BHUMaHHE B IporpaMMe yIesieTcsl TEM pasfeiaM XUMHUHU, TEPMUHAM U TOHATUSAM, KOTOpbIE TaK MJIM MHA4€ CBSI3aHbl C IOBCEJHEBHOM
KHU3HBIO, & HE SBIIAIOTCS «KaOMHETHBIMU 3HAHUSMU) OTPAaHUYCHHOTO KpyTa JIUII, Ybsi HAyYHAsl WJIK MPOU3BOJICTBEHHAS JIEATEIBHOCTh TECHO CBSI3aHA C
XUMHYECKON HAYKOM.

B cootBercTBUU ¢ DenepanbHBIM rOCYIapCTBEHHBIM CTAHAAPTOM OCHOBHOTO O0IIIEro 00pa3oBaHus MporpaMMa Kypca XMMUU paccuuTaHa Ha 136 4 —
Mo 2 4 B HEJENI0 B KaXIOoM Kiacce. B Teuenue mepBoro rojga oOydeHus (8 Kiacc) IIaBHOE BHUMAaHHUE yIEseTCS (OPMHUPOBAHUIO y YHALUXCS
AIIEMEHTAPHBIX XUMHUYECKMX HABBIKOB, XUMHUYECKOTO SI3bIKAa M XUMHYECKOTO MBIIUICHHS B TMEPBYIO OuYepelb Ha OOBEKTaX, 3HAKOMBIX UM H3
MOBCETHEBHOM KU3HU (KUCIOPOJ, BO3AYX, BoJa). B 8 kiacce aBTOpbI CO3HATENBHO U30€Tal0T CI0KHOTO JJIi BOCHPUATHS YYalUXCS MOHATUS «MOJIbY,
MPaKTUYECKH HE UCIOIB3YIOT pacueTHble 3a/aun. OCHOBHAs UAEs 3TOM YacTH Kypca — MPHUBUTH YUYAIIUMCSl HABBIKM ONMUCAHUS CBOWMCTB Pa3IMYHBIX
BEIIIECTB, CTPYIIIUPOBAHHBIX MO KiaccaM, a TaKKe IMMOKa3aTh CBsI3b MEXIy MX CTPOCHHEM U cBoiictBamu. Ha BTOpOM romy oOydvenus (9 kiacc)
paccMaTpUBaIOTCS OCHOBBI CTEXHOMETPUU, HU3Y4AlOTCS TEOPUU DIIEKTPOJIUTUUYECKOM JUCCOLMAIMU U  OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
npeBpamieHnii. Ha ux ocHoBe moapoOHO paccMaTPHBAIOTCS CBOMCTBA HEOPTaHMYECKUX BEIIECTB: METAJUIOB, HEMETAUIOB M HMX coeauHeHud. B
CHEIMAILHOM pa3/ielie KPaTKO pacCMaTPUBAIOTCS SJIEMEHTHI OPraHUYeCKON XUMHUH U OMOXUMHUH.

B nensix pa3BuUTHS XMMHYECKOIO B3IJIsija HA MHUpP B Kypce MPOBOASTCS LIMPOKHUE KOPPEISLUU MEXAY MOJYyYEeHHBIMU B Kjlacce 3JeMEHTapHBIMU
XUMHYECKHMMH 3HAHUSMA M HaBBIKAMH U CBOWCTBAMU OOBEKTOB, KOTOpPHIE HW3BECTHBI IIKOJIHHUKAM B TIOBCEIHEBHON MXH3HU, HO JI0 JITOTO
BOCHPHUHUMAJINCh UMU JIUIIb Ha OBITOBOM ypOBHE. YdaluMCs Npeisiaraetcs MOCMOTPETh Ha JParolieHHble W OTAENOYHbIe KaMHHU, CTEKIIO, (hasiHC,
dapdop, Kpacku, MPOIYKTHl MHUTAHUS, COBPEMECHHBIE MaTepHalibl. Pacmmper Kpyr oOBEKTOB, KOTOPBIC OIMCHIBAIOTCS M OOCYXKIAIOTCS JUIIb Ha
KaueCTBEHHOM YpPOBHE 0€3 HCIOJIb30BAaHUSI IPOMO3IAKUX XUMUYECKUX YPAaBHEHUH U CIOXKHBIX (POpMYNI. ABTOPCKHI CTHIIb W3JIOKEHUS IO3BOJISET
BBOAUTh M OOCYXHAaTh XWMHUYECKHE MOHSITHS M TEPMUHBI B JIOCTYIHONM M HarisagHoW (opme. B 3TOM CBSI3W MOCTOSHHO TOTYEPKUBAIOTCS
MEXIUCLIUIIIMHAPHBIE CBSI3U XUMUU C €CTECTBEHHBIMU U TYMaHUTAPHBIMU HAYKaMHU.

OO0mas xapakTrepucTuKa ydeOHOro mpeamera XUMHUS BXOJUT B YHCIO €CTECTBEHHBIX HAyK, M3YYalOUINX IMPUPOIHBIC SBICHUS, BHEIIHHUE II0
OTHOIIIGHUIO K 4YeNOBEKy. B IeHTpe BHUMaHMsS XUMHH HAXOJSITCS BEIECTBA, WX CBOICTBA W MpEBpAIlCHUs, a TAKXKE BBITEKAIOLIee W3 CBOMCTB
npuMeHeHne. [loaTomy n3ydeHne XUMUU UMeeT Kak (pyHTaMEHTaIbHBIE [ENN MOCTPOCHHS €IUHON €CTeCTBEHHOHAYYHOW KapTHHBI MUPO3/IaHuUs, TaK U
Cyry0o mpaKTHYeCKHe, CBSI3aHHBIE C MPUMEHEHHEM KOHKPETHBIX BEIIeCTB B TEXHHKE, MPOMBIIIICHHOCTH, CEIbCKOM XO3iWCTBE M B OBITY.
BaxueimmMu cofepikaTebHBIMU JIMHUSIMUA [IKOJIBHOTO Kypca XHMHMHM MOTYT OBITh YCJIOBHO Ha3BaHBI «BEHIECTBO», «XUMHUECKas PEaKIMs»,
«MPUMEHEHHE BEIIECTB» U «SI3bIK XUMHI». biok «BemecTBo» BKIIOYaeT 3HAHUS O BEIIECTBAX: COCTaBE, CTPOCHHHM M CBOMCTBaxX ((U3HUECKUX U
XUMHUYECKHX), B TOM YHUCJIE aHaJIN3 OMOJIOrMYecKONM aKTUBHOCTU U TOKCHMYHOCTH. biok «XuMuyeckas peakuusy MpenycMaTpuBaeT 3HAKOMCTBO C
YCIIOBUSIMU U 3aKOHOMEPHOCTSIMU MPOTEKAHUSI XUMHUUYECKHX PEaKIUil, CHCTEeMO KiIacCHU(PUKAIMU XUMHUYECKUX PEaKIHMid U Coco0aMu yIpaBICHUS
peakuusiMu. OCOOEHHO CIEAyeT BBLICIUTh pEaKlUu, OCYUIECTBIISEMble B NpOMbINUIEHHOCTH. brok «[IpumeHneHue BemiecTB» HeceT B cebe
uH(popMalrio 00 001acTAX MPUMEHEHHUS COeTMHEHUH, TOTUYECKH BBITEKAIOUIYI0 U3 aHallh3a CBOMCTB BellecTB (010K «BemiecTBo»), Tak Kak UMEHHO
CBOMCTBA BEILECTB ONPEAENAIOT UX NpuMeHeHHe. biiok «S3bIk XumuM» BKIOYaeT B ce0s BaKHEMIME TOHATHUS W TEPMUHBI XUMHUH, a TaKKe
XUMHUYECKYI0 HOMEHKIIATYpy. B 3TOT 010K TakyKe BXOJAT M BaKHEHIIME TEOPUN M KOHIETIIMH — aTOMHO-MOJIEKYJSIPHOE YUSHHE, 3aKOH COXpaHEHUS
Mmaccel, [leprnonnuecknii 3akon J[. 1. Menaeneesa.



JlBa Onoka («BemectBo» u «[IpuMeHEHHE BEMIECTB») BKIIOYAIOT B Ce0s OMUCATENHLHYIO YacTh — 3HAKOMCTBO C KOHKPETHBIMH BEIECTBAMHU H
o0jacTsMH BX puMeHeHus. J[Ba apyrux 6ioka («XuMudyeckas peakuus» U «SI3bIKk XUMUN») BKIIOYAIOT B c€0sl OCHOBHBIE TEPMUHBI, TCOPUU U YUCHUS
COBpeMEHHOW XuMuH. VIMEHHO OHU CIy>KaT OCHOBOW (POPMHUPOBAHHUS TEOPETHUECCKUX MPEICTABICHHM O XMMHUHU KaK HayKe, YKa3bIBalOT HA MECTO
XUMUU B Py €CTECTBEHHOHAYYHBIX AUCIUILINH.

MecTto yueOHOro npeamMera B y4eOHOM IJIaHe

OcHoBHOe o0mIee OOpa3oBaHHME HAMPABICHO Ha TMOJATOTOBKY YYaIIMXCS K OCO3HAHHOMY BBIOOPY JKM3HEHHOTO M MPOQPECCHOHATIBHOTO IYTH,
BOCIIUTAHUE YMEHHS CAaMOCTOSATEIBHO CTaBUTh IEIW M ONPEACISITh MyTH WX JAOCTIKEHHUS, HUCIOJIB30BAaTh MPUOOPETCHHBIA B IIIKOJIC OTIBIT
JESATEIbHOCTH B PEAJIbHOM KM3HU 3a MPEJEIaMH IIKOJIbI.

B cranpaprax BTOpOro MOKOJIEHUS BBIJENICHBI TPU IJIaBHBIE LIEJIM OCHOBHOI'O 00ILIero oOpa3oBaHUS. DTO OCHOBAHHOE Ha MPUOOPETEHHBIX 3HAHMSIX
(dbopMUpOBaHHE IEIOCTHOTO MPEACTABICHUS O MHUpPE, MPUOOPETCHHE OMbITa Pa3HOOOPA3HON MEATENBHOCTH M IMOATOTOBKA K OCYIIECTBICHHUIO
OCO3HAaHHOTO BBIOOpA MHIMBHUAYaJIbHOW 0O0pa30BaTEIBbHOM WM TPO(ECCHOHANBHON TpaeKkTopuu. M3ydyeHne XuMHUM Ha BTOPOM CTYNEHH OOIIETO
oOpa3oBaHus JODKHO oOecrieunTh: 1) hopMHpOBaHHE CHCTEMBl XMMHUYECKHX 3HAHUN KAaK YacTH €CTECTBEHHOHAYYHON KapTUHBI MUPO3JAHUS; 2)
pa3BUTHE JIMYHOCTU YYaUIUXCS, UX HHTEUIEKTyaJlbHOE M HPABCTBEHHOE COBEPILEHCTBOBAaHUE, (OPMUPOBAHHWE TI'YMAaHUCTHYECKHX OTHOIICHUH,
BOCIIUTaHHE OEpPEKHOrO OTHOIIEHUS K MpHpoAe; 3) MOHUMAHHE MOTPEOHOCTH OOIIECTBA B PAa3BUTHH XMMHH M BO3MOXKHOCTHU BBIOOpA XUMHUH B
KauecTBe Oyayiieil cnenuanbHocTh; 4) NpruoOpeTeHrne HaBbika O0e30macHoi paboThl ¢ BELIECTBAMU, BKIIIOYAs T€, C KOTOPBIMU YYaIl[MECs] BCTPEUaloTCs
B [TIOBCE/IHEBHOM XKU3HU (CpeACTBA OBITOBOM XUMHH, JICKAPCTBA, YIOOPEHUS).

W3yuenne xumun B 8—9 Kkjaccax [OJMKHO CTPOUTHCS IO MPHUHIMILY WHTEHCHUBHOTO B3aUMOJEWUCTBUS C APYTUMHU AUCHMIUIMHAMH —KaK

€CTeCTBEHHOHAYYHBIMHU ((U3MKa, OMOJIOTHS, SKOJIOTHS), TaK U TOYHBIMH (MaTeMaTHKa, HH(pOpMaTHKa) U TYMaHUTapHBIMU (Teorpadus, ucTopus, UCTOPHUS
KyJIBTYpBl, JIUTEpaTypa). BaxkHo, 4TOOBI K XMMHUYECKOH KOMIIOHEHTE €IMHOI0 IO CBOEH CYTH €CTECTBEHHOHAy4yHOro oOpa3oBaHus OOpallaluch U IpU
nu3yueHnu $u3uKu, o6uonoruu, skosnoruu. U3menenuss B nporpamme: B 3anaunuke H.E. Kysnenosa, A.H. JIéskun. M.: Benrana-I'pad. IIpencrasneno 6
KOHTPOJIBHBIX Pa0OT Mo Kakaod TeMe. Tak Kak BO BTOPOM YETBEPTH aJMHHUCTpAIlMEN IIKOJIbI MPOBOAMUTCS Cpe30Bas KOHTpoJibHas paboTa, To 1 n 2
KOHTPOJIbHASA paboTa 00beTUHEHBI. TeKCThI MPAKTUYECKUX padOT HAXOAATCS B ydeOHUKE, KPOME TEKCTa MPAKTUIECKOH paboThl Ne7.

Hean Kypca XMMHHM OCHOBHOM LIKOJIbI:
BOOPYKUTh YYAIUXCs 3HAHUSIMH OCHOB HaYKH U XUMUYECKOH TeXHOJIOTUH, CIIOCO0aMHU MX 100bIBaHMS, NEpepabOTKU U IPUMEHEHUS;
e  PAaCKpBITh POJb XMMUU B [IO3HAHUU IPUPOJIBI U 00ECTIEYEHUH KU3HU OOIIECTBA, T0Ka3aTh 3HAUEHUE O0IIEr0 XUMHUUECKOro 00pa3oBaHUs IS
MIPAaBUJIBHON OPUEHTALINH B )KU3HU B YCIOBHX YyXYAIIEHUH YKOJIOTHYECKOH 00CTaHOBKH;
. BHCCTHU BKJIaJ] B Pa3BUTUC HAYUYHOI'O MUPOIMOHMMAHUS YYCHUKA,
e DPa3BUTb BHYTPEHHIOK MOTHUBALMIO YYCHUS, IIOBBICUTH HHTEPEC K MIO3HAHUIO XUMUU;
e  Pa3BUTH DKOJIOTHYECKYIO KYIbTYPY YUaIIUXCS.
Ilens mporpaMMel 00y4eHUsI:
OcBoeHMe 3HAHUN 0 XUMUYECKHX 00BEKTax U MpoLeccax MpUpoabl, HAPaBICHHBIX Ha
pelieHue r100anbHbIX MPoOIeM COBPEMEHHOCTH



3amauu mporpamMmbl O0yICHHUS:

1.
2.
3.
4

5.

OCBOCHHC TCOPUU XUMHUYCCKUX DJICMCHTOB U UX COGI[PIHCHPI?I;

OBJIAAACHUC YMCHHUCM YCTaHABJIMBATH NMPHUYMHHO-CICACTBCHHEBIC CBA3U MCKIY
COCTaBOM, CBOMCTBaMH U NPHUMCHCHUCM BCUICCTB;

MNPUMCHCHUC Ha IMPAKTHUKEC TCOPHHU XHUMHUYCCKHUX JJICMCHTOB M HX COG)II/IHGHI/Iﬁ JUIISA
O0OBSICHEHHS U MMPOTrHO3UPOBAHUA ITPOTCKAHNUA XUMHUUYCCKUX TPOUECCOB,

OCMBICJIEHHE COOCTBEHHOM ACATCIIBHOCTH B KOHTCKCTC 3aKOHOB ITPUPOJEBI.

B kuaccax, rae o0yuyaroTcs JAeTH C 33JCPKKOM NMCUXUYECKOTO pa3Butus co cratycom OB3, ocymecTBisoTes crenuanbHble 00pa3oBaTelbHbIC
YCIIOBUS .

CnenunajgbHble 00pa3oBaTe/ibHbIe YCJIOBHS 1Js1 00yuenus aereii ¢ 3[1P

S

7.

8.
9.

10.
11.
12.
13.

14.
15.
16.
17.
18.

19.

panroHaIbHAas JO3UPOBKA HA YPOKE COAep KaHUs yueOHOro MaTepHara,
JcTaln3anus yqe6Hor0 MaTepuajla W rnouiaroBass TaKTUKa MNpU U3YUCHUH HOBOI1 TEMBI, OoJIbIINE IO 06’BCMy 3aaHuA Mnpeajaratb B BUAC
3aMeJICHHBIX YacTel, KOHTPOJIUPOBATH X0 PadOThI, Ha/l KaX/I0M YacThI0 BHOCS HEOOXOIMMBbIE KOPPEKTUBBI,
COKpAIICHHBIC 3aaHWs, HAIPABJICHHBIC HA YCBOCHHUEC KIITFOYCBBIX HOHHTHﬁ;
NPEIOCTaBICHUE TOTIOJIHUTELHOTO BPEMEHH IS 3aBEPILEHUs 3a/laHusl, yueT paboTOCIIOCOOHOCTH peOeHKa, 3aMeUIEHHOCTh TeMIla 00yueHHMS;
MaKCHUMaJIbHas OImopa Ha MPAKTUYCCKYIO ACATCIIBHOCTD U OIIBIT YUYCHHKA,
JIOTIOJTHUTEIbHbIE MHOTOKPATHBIE YIPAXKHEHUS /IS 3aKpEeIIeHUs] MaTepHasa;
IIJIaHBI — AJITOPUTMBI U CXEMBI BBITIOJTHCHUA (HaI‘J'ISIJIHBIe, CJ'IOB@CHI)Ie);
CO3/laHME TPOOJIEMHBIX CHUTYallMi, HETPAaJUIMOHHON (QOpMBI pabOThl Ha YypOKe Ui NPO(PUIAKTHKH TEPEYTOMIICHUS, MPEOJOJICHHS
HEraTUBU3Ma;
HHAWBHIYaJIbHASA MOMOIIb B ClIydadX 3aTPYAHCHUA, TOUYHOCTb U KPATKOCThb I/IHCprKI_[I/Iﬁ 110 BBIIIOJHCHUIO 3aJaHUA,
camMocCTosITeNIbHas paboTa, paboTa B Iapax ¢ B3aUMOIIPOBEPKON M 00CYK/IE€HUEM BBIIIOJIHEHUS 3aJaHNUS;
OJaronpusATHBIN ICUXOJIOTHYECKHH KIIMMAT Ha YpOKe, O1opa Ha SMOLIMOHATIBHOE BOCIIPUSITHE;
AN OLICHOYHBIA PEXUM B TOM 00JIaCTH, B KOTOPOH yCTIIeXH peOeHKa HE BEIUKH;
ONTUMAaJIbHAsl CMEHA BHUJOB 33/1aHUi (TI03HABATEIbHBIX, BEPOATbHBIX, UTPOBBIX U MPAKTUYECKHX), TPUMEHEHUE MYJIbTUCCHCOPHOW TEXHHUKH
o0y4yeHHUsl BO3ACHUCTBYs B Ipoliecce 00y4eHUs Ha BCe KaHaJIbl BOCIIPUATHS peOeHKa: CIyX, 3peHHe, OCSI3aHHeE.
®opMupoBaHNE MOTHUBALMHU K Y4€OHOH JEATENbHOCTH, MPUMEHEHUE CHCTEMbI TOOLIPEHUI: MPOsSBICHNE TOJACPKKHA U OJ00pEHHs, CO3/1aHue
CUTYallUU yCIeXxa, UCIOJIb30BaHUE Pa3HOOOpa3Hs IPUEMOB BKIIIOUEHHUs peOCHKA B yUEOHYIO 1€ TEIbHOCTB;
CrnennanbHble YCJOBHS NPOBEICHUS] meKyuieil, npomexcymounoi n umozo06oii (mo uroram ocsoenusi AOIl HOO) ammecmavyuu

odyuaromuxcs ¢ 3I1P Briaroyaror:

20.

oco0yio (opmy opraHuzaiuu aTTecTanuy (B MaJoOW Tpymne, MHANBUAYaATbHYI0) C yY4E€TOM OCOOBIX O00pa30oBaTeNbHBIX MOTPEOHOCTEH U
WHANBUAYAIBHBIX 0cOOeHHOCTel oOyyatonuxcs ¢ 311P;



21.
22,
23.
24,
25.
26.

27.

28.

29.
30.
31.

MPUBBIYHYI0 00CTAaHOBKY B Kjlacce (TPUCYTCTBHUE CBOETO YUUTEIS, HATMIME MPUBBIYHBIX TSI 00YUAIOIMUXCSI MHECTUICCKHUX OIOP: HATJISITHBIX
cxeM, 1abJOHOB OOIIETO X0/1a BHIMOTHEHUS 3a/1aHUH);

MPUCYTCTBHUE B Hadase paboThI ATamna o0uiel opraHu3aIum AesITeIbHOCTH;

aJanTUPOBAHKUE UHCTPYKIIUU C YIETOM O0COOBIX 00pa30BaTeNbHBIX MOTPEOHOCTEH M MHAUBUIYATIbHBIX TPYAHOCTEH 00ydarommuxcs ¢ 3[1P:

1) ynpoienue GopmMyaupoBOK MO0 FPAMMATUYECKOMY U CEMaHTUYECKOMY O(OPMIICHHUIO;

2) ympolieHHe MHOTO3BEHBEBON HMHCTPYKIIMU TOCPEACTBOM JEJIEHHS €€ Ha KOPOTKHE CMBICIOBBIC EIMHHMIIBI, 3a/al0IIUMe TOATaIHOCTh
(TOIIarOBOCTH) BHITIOJIHEHHUS 3a/IaHNUS,

3) B IONOJTHEHHE K MHUCHMEHHOW WHCTPYKLIMU K 3aJaHUIO, MPU HEOOXOAMMOCTH, OHA JOMOJTHHUTEIHHO MPOYHUTHIBAETCS MEJAroroM BCIYX B
ME/JICHHOM TE€MIIE C YeTKUMHU CMBICIIOBBIMU aKLIEHTaMU;

Py HEOOXOJUMOCTU aalITUPOBAHUE TEKCTA 3aJaHUsl C YYETOM OCOOBIX 00pa30BATENbHBIX MOTPEOHOCTEH W MHIUBUAYAIBHBIX TPYJHOCTEH
obOyuaroruxcsi ¢ 3I1P (6onee kpynHbIA mIpU@T, Y€TKOE OTIPaHUYEHUE OJHOTO 3aJaHUs OT JIPYroro; ymnpoiieHrue GopMyIUPOBOK 3aJaHuUs 10
rpaMMaTUYECKOMY M CEMaHTUYECKOMY O0()OPMIICHUIO U JIp.);

IpU  HEOOXOJUMOCTH TIpenocTaBiieHne Iu(GepeHIIMPOBAaHHON TOMOINU: CTUMYJIUpPYOIEH (0100peHne, >MOLMOHATIbHAS TOICPIKKA),
OpraHm3yIollei (MpUBJIcUYCHNE BHUMAHUS, KOHIICHTPUPOBAHUE HA BBIMIOJHEHUH PAOOTHI, HAIIOMUHAHUE O HEOOXOJUMOCTH CaMOIIPOBEPKH),
HaMpaBIIAOIIeH (IOBTOPEHUE U Pa3bsICHEHUE HHCTPYKIIMU K 331aHHIO);

YBEJIMYCHUE BPEMEHHU Ha BBIIIOJIHCHUE 3aJaHU;

BO3MO>XHOCTh OpPraHu3aluy KOpoTKoro nepepsisa (10-15 Mun) npu HapacTaHuU B IOBEICHUN peOEHKA MPOSBICHUIN YTOMIICHHS, UCTOILICHUS;
HEJOMYCTUMBIMHU  SIBJISIIOTCS. ~ HETAaTHBHBIE PEAKIIMM CO CTOPOHBI IEarora, CO3JaHue CHUTYallud, MPUBOISIIUX K SMOIMOHATHHOMY
TPaBMHUPOBAHUIO peOCHKA.

Y4yeOHO-METOANYECKNI KOMIUIEKC

1.

2.

YueOuuk «Xumusi»: 8 kimacc: YueOHUK miis obOmieoOpasosarenbHbix yupexnenuit/I[lon pen. H.E. Ky3nernoBoit —M.: Benrana-I'pad,2008r.-
288c.
3amaunuk no xumuu 8 kiacc. H.E. Kysnenosa, A.H. JIéskun. M.: Benrana-I"pa¢.2008r-144c.

Cucmema oyenusanus MPEIMETHBIX PE3yJbTATOB MO0 XUMHUH COTJIACHO TOJIOKEHHUIO 00 OIleHKEe 00pa30BaTeNbHBIX JOCTHXKEHHH OOYYarOIIMXCS
MBOY Macaguunckor COL Ne 1.

Dopmul Konmpoasa (BXOAHOHU, TEKYIIHH, MPOMEKYTOUHBIH), CTOCOOBI KOHTPOJIS U CAMOKOHTPOJIS:

®opMbl KOHTPOJIA

X/

<> MeTo1p1 KOHTPOJIS (OCYIIECTBISET YIUTENb):

v TloBceiHeBHOE HAOIOJEHHUE 32 YUeOHOM paOOTOM yUaIIUXCs:
- YCTHBIN KOHTPOIIb,

- IIUCHLMEHHBIN KOHTPOJIb,

- MpOBepKa JOMAIIIHUX PaboT yJamuxcs,



- 1a00paTOPHO-TPAKTUYECKUNA KOHTPOJIb.

1 MeTozbl cCaMOKOHTPOJIS (OCYIIECTBIISIET YUCHHUK):

v MeToibl YCTHOTO CAMOKOHTPOJIS M B3aUMOKOHTPOJIS.

v MeTo/1bl MUCHMEHHOTO CAMOKOHTPOJISL U B3aUMOKOHTPOJISL.

Meroasl MPaKTUYECKOTO CAMOKOHTPOJISI M B3AUMOKOHTPOJIS
1. Texymuii KOHTpOIb «OCHOBHBIE MOHATHA XUMUU. XUMHUUeckue siinenus.» K.P 1
2.Texymmii kouTposib KontponbHas padora Ne2 o reMe «OCHOBHBIE KJIACCHI HEOPTaHUUECKUX COSTUHEHUI
3. Texyumii koHTpob KonTponbeHas padoTta Ne3«XumMuueckas CBs3b U CTPOSHHUE BEIIECTBAY
4. Texymuii koHTpoJib KoHTponbHas padoTa Ned XuMuueckue peakiiuy B CBETE dJIEKTPOHHOU TEOPHUH
5. Hrorosas koHTponbHast paboTa mo paszaeny «Heopranmueckas xumusin.K P5
1. Ilnanupyemble pe3yabTaThl OCBOCHHUSI KYpca XUMHUH
JIn4yHOCTHBIE pe3y/IbTaThI:

1.Poccuiickas rpaxkJaHcKasi MIEHTUYHOCTb (aTPUOTHU3M, yBakeHUE K OTeuecTBy, K MPOIIJIOMY U HACTOSIIEMY MHOTOHAIIMOHAJIBLHOTO Hapoaa
Poccun, 4yBCTBO OTBETCTBEHHOCTHM M Joira mepen PomauHoill, unentudukanus ce0s B KadecTBe rpakaanuHa Poccun, cyObeKTHBHAsE 3HAUMMOCTh
HCIIOJIb30BAaHUSl PYCCKOIO fA3bIKa M SI3bIKOB Hapo10B Poccum, oco3HaHWe W OLIYIIEHUE JIMYHOCTHOM CONMPUYACTHOCTU CYAbOE POCCHIICKOro Hapona).
Oco3HaHMe dTHUYECKON MPUHAJIEKHOCTH, 3HAHUE UCTOPUH, A3bIKa, KyJbTYpbl CBOEIO HAapOAa, CBOETO Kpas, OCHOB KYJIbTYPHOI'O HACJEAMs HApOJOB
Poccun u yenoBedecTBa (MIEHTUYHOCTD YEJIOBEKA C POCCUNCKON MHOTOHAIIMOHAIBHOMN KYJIbTYpOH, CONPUYACTHOCTh UCTOPUM HApOAOB U T'OCYAAPCTB,
HaXOJMBUIMXCS Ha TEPPUTOpPUU CcoBpeMeHHoW Poccun); MHTEepHOpM3alUsl T'YMAaHUCTHUYECKUX, AEMOKPATUYECKMX M TPAJULMOHHBIX LEHHOCTEH
MHOTOHAIIMOHAIEHOTO POCCHICKOro obmecTBa. Oco3HAaHHOE, YBaXKUTENbHOE M OOpOXKENIaTeTbHOE OTHOIICHHWE K WCTOPHH, KYJIbTYPE, PEIUTHH,
TpaguuusaM, 3bIKaM, HEHHOCTIM HapogoB Poccuu u Hapo0B Mupa.

2. I'OTOBHOCTh U CHOCOOHOCTH OOy4YarOIIUXCSl K CaMOpPa3BUTHIO M CaMOOOpa30BAHMIO HA OCHOBE MOTHBAIMM K OOYYEHHUIO M IO3HAHUIO;
TOTOBHOCTb U CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY M IMOCTPOEHUIO JalbHEHIeH HHANBUAYAIbHOW TpaeKTOpUK 00pa3oBaHus Ha 06a3e OPUEHTUPOBKH B
Mupe npodeccuii U npohecCUOHATBHBIX NPEANOYTEHUN, C YI€TOM YCTOWYUBBIX I03HABATEIbHBIX HHTEPECOB.

3. Pa3BuToe MOpajibHOE CO3HAHHE W KOMIIETEHTHOCTb B PEIICHMU MOPAJbHBIX MPOOJEeM Ha OCHOBE JIMYHOCTHOTO BBIOOpPA, (POPMHpPOBAHUE
HPABCTBEHHBIX YYBCTB W HPABCTBEHHOI'O IOBEJEHHUS, OCO3HAHHOI'O M OTBETCTBEHHOI'O OTHOILEHHUS K COOCTBEHHBIM MOCTYNKaM (CIOCOOHOCTH K
HPaBCTBEHHOMY CaMOCOBEPIICHCTBOBAHUIO; BEPOTEPIUMOCTb, YBAaXXUTEIbHOEC OTHOLICHHE K PEIUIMO3HBIM 4YYBCTBAM, B3IUIAJaM JIIOJEH WIH HX
OTCYTCTBHIO; 3HAaHME€ OCHOBHBIX HOPM MOpajlM, HPABCTBCHHBIX, AYXOBHBIX HJACAJIOB, XPAHMMBIX B KYJBTYpHBIX TpaIuLUsAX HaponoB Poccuw,
TOTOBHOCTh Ha MX OCHOBE K CO3HATEJIbHOMY CAMOOTPAHHMYEHUIO B MOCTYIIKAX, MOBEACHUH, PACTOUYUTEIHLHOM MOTPEOUTEILCTBE; CHOPMUPOBAHHOCTD
IIPEJCTABICHUH 00 OCHOBaX CBETCKOM 3THKH, KYJIbTYpbl TPAIULMOHHBIX PEJIUTHHA, UX POJIM B Pa3BUTHH KyJIbTYpPbl U HCTOpUM Poccun u yenoBeuecTsa,
B CTaHOBJICHUU TPAKIAHCKOIO OOIIECTBA M POCCUICKOW TOCYAapCTBEHHOCTH; IMOHMMAaHUE 3HAUEHHUs HPABCTBEHHOCTH, BEPhl U PEJUTUU B >KU3HU
4eJioBeKa, ceMbH U obectBa). CHOpMUPOBAHHOCTh OTBETCTBEHHOI'O OTHOLICHMS K YYEHUIO; YBAXKMTEIBHOIO OTHOLICHUS K TPYAY, HAJUYUE OIbITA
ydacTusi B COLUMAJIbHO 3HauuMoM Tpyae. Oco3HaHuE 3HAUEHHUsI CEMbU B JKM3HU 4YEJIOBEKAa M OOLIECTBAa, NPHUHATHE LIEHHOCTH CEMEWHOM HU3HH,
YBaKUTEJIbHOE U 3a00TIMBOE OTHOLICHHUE K WIEHAM CBOEH CeMbH.



4. CchopMupoBaHHOCTh MEIOCTHOTO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAayKH W OOIIECTBEHHOM
MPAKTUKH, YIUTHIBAIOIIETO COIUAILHOE, KYJIbTYPHOE, I3bIKOBOE, TyXOBHOE MHOT000pa3nue COBPEMEHHOTO MHpA.

5. Oco3HaHHOE, YBOXXUTEIHLHOE U T0OpOXKETaTeIbHOE OTHOIIICHUE K IPYTOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHUIO, KYIBTYpE, SI3BIKY, BEpe,
IpaXXTaHCKOW MO3ULIMU. ['0OTOBHOCTH U CIIOCOOHOCTH BECTH JAHMAJIOT C IPYTHMH JIFOJABMH M JOCTUTATh B HEM B3aUMOIIOHUMAaHHUS (MACHTHUPHUKAIUS ce0s
KaK TTOJIHOTIPABHOTO CyOBEKTa OOIIEHHS, TOTOBHOCTh K KOHCTPYHPOBAHHIO 00pa3a mapTHEpa IO TUAJIOTy, TOTOBHOCTh K KOHCTPYHMPOBAHHIO 00pasa
JOMYCTUMBIX CIIOCOOOB AMAI0ra, TOTOBHOCTh K KOHCTPYHPOBAHHUIO MIPOIlecca AUAIora Kak KOHBEHIIMOHUPOBAHUS HHTEPECOB, MPOLIEyp, TOTOBHOCTh U
CIIOCOOHOCTH K BEJCHHIO IIEPETOBOPOB).

6. OCBOEHHOCTh COITMANILHBIX HOPM, MPaBWJI TIOBEICHUS, POJeil U (OpM COIMANILHON JKU3HH B TPYMIAX U COOOIIECTBaX. YUacThe B MIKOIHHOM
CaMOYIPaBICHHA W OOIIECTBCHHOW JXM3HH B IpeleiaX BO3PACTHBIX KOMIIETCHIMH C y4eTOM PETHOHAJBHBIX, 3THOKYJIBTYPHBIX, COIUAIBHBIX W
HKOHOMHUYECKUX OCOOeHHOCTEH ((POopMHUpPOBAHME FOTOBHOCTH K YYaCTHIO B MPOLECCE YHOPSIOUEHHUS COLHUAIBHBIX CBSI3€H MU OTHOIIEHU, B KOTOpHIE
BKITIOYCHBI M KOTOpbIe (DOPMHUPYIOT CaMH y4Yalluecs; BKIFOUYEHHOCTh B HETMOCPEICTBCHHOE T'PAXKIAHCKOE YYacTHEe, TOTOBHOCTh y4acCTBOBaTh B
KU3HEIEATEIbHOCTH TOAPOCTKOBOIO OOIIECTBEHHOTO O0BEIUHEHUS, MPOJYKTUBHO B3aWMOJICHCTBYIOIEIO C COLUAIBHONW CPeod M COIMAJIbHBIMU
WHCTUTYTaMU;uJeHTU(DUKAIMS ce0s B KauecTBE CYOBEKTa COIMAJIbHBIX NMpeoOpa3oBaHUl, OCBOCHHE KOMIIETCHTHOCTEH B cepe opraHm3aTOpCKOM
ACATCIIBHOCTH, UHTCPUOPU3ALIUA HGHHOCTGIZ CO3UOaTCIIbHOI'O OTHOLIICHUA K 0pr>1<a10mel71 IleP'ICTBPITeJIBHOCTPI, L[eHHOCTCI\/'I CONUAJIbHOIO TBOPUYCCTBA,
[EHHOCTH TIPOJYKTHBHOM OpraHW3allid COBMECTHOW JIEATEIBHOCTH, CaMOpeallM3alliii B TPYIIE W OpPraHU3aluh, IEHHOCTH <«IPYroro» Kak
pPaBHONPABHOTO MapTHepa, (JOpMUPOBaHHE KOMIIETCHIIMI aHAIN3a, IPOSKTUPOBAHMS, OPraHU3alNU JIEATEIbHOCTH, peIeKCun U3MEHEHHH, Cl1oco00B
B3aMMOBBITOJIHOTO COTPYHHYECTBA, CIOCOOOB pealln3aiui COOCTBEHHOTO JINACPCKOTO MOTEHITHATIA).

7. ChopMHpPOBAaHHOCTH LIEHHOCTH 3[0POBOTO M 0€30mMacHOro o0pasa KU3HU; WHTEPHOPHU3AIM MPaBUI HHIUBHIYaIbHOTO U KOJUIEKTUBHOTO
0€30I1aCHOTO MOBEICHUS B UPE3BBIYAMHBIX CUTYAIUSIX, YIPOXKAIOIINX KU3HU U 3[I0POBBIO JIFOJICH, TIPABUII TOBEJICHHS HA TPAHCIIOPTE M HA JIOPOTax.

8. Pa3BUTOCTh 3CTETHYECKOTO CO3HAHMS YEPE3 OCBOCHME XYIO0KECTBEHHOTO Hacienusi HapoaoB Poccun m mupa, TBOPUYECKOH ESATETBHOCTH
ACTETUYECKOTO XapakTepa (CIOCOOHOCTh TIOHUMATh XY/IO0KECTBCHHBIC TPOM3BEACHUS, OTPAXKAIOUIMNE pa3HbIE ATHOKYIBTYPHBIC TPaJIUIIHH;
c(OPMHPOBAHHOCTH OCHOB XYI0’KECTBEHHOM KYJIBTYpPhl O0YYaIOIIMXCSl KaK YaCTH MX OOIIeH AYXOBHOW KYJIBTYpHI, Kak 0CO0OT0 crocoda Mmo3HaHus
KM3HH U CPEJICTBA OPraHU3aIllUU OOIEHHS; SCTETUYECKOE, SMOIIMOHAIBHO-IICHHOCTHOE BUJICHHE OKPYKAIOIIET0 MUPa; CIOCOOHOCTh K AMOIMOHAIBHO-
HEHHOCTHOMY OCBOCHHIO MHpaA, CAMOBBIPAXCHUIO U OPUCHTAIUN B XYJO0KCCTBCHHOM W HPABCTBECHHOM HNPOCTPAHCTBEC KYJIBTYPBI; YBAXKCHUC K HCTOPUU
KyJIbTypbl cBoero OTeuecTBa, BBIPAKCHHOH B TOM 4HCJIC B MOHMMaHWUHM KPacoOThl YeNIOBEKAa,; MOTPEOHOCTh B OOIIEHHH C XYIO0XKECTBEHHBIMU
MMPONU3BCACHUSAMM, C(i)OpMI/IpOBaHHOCTI) AKTUBHOI'O OTHOWICHHUA K TpaaulusaM XYHOX(CCTBGHHOfI KYJIbTYpPbI KakK CMI)ICJIOBOI;'I, JCTETUYECKON U
JTUYHOCTHO-3HAYMMOMN IIEHHOCTH).

9. ChopMHpPOBaHHOCTH OCHOB IKOJIOTHUECKOW KYJIBTYPHI, COOTBETCTBYIONIEH COBPEMEHHOMY YPOBHIO 3KOJIOTMYECKOTO MBIIUICHUS, HAJTUINE
OTIBITa SKOJOTHYECKH OPUEHTHPOBAHHON peIeKCUBHO-OIIEHOYHOM U PAKTHUECKON JAESITENFHOCTU B )KU3HEHHBIX CUTYAIIUSIX
(FOTOBHOCTI) K HUCCIICAOBAHUIO NIPHUPOALI, K 3aHATHUAM CEJILCKOX035IIICTBEHHEIM TPYAOM, K XYHOKECCTBCHHO-3CTCTUICCKOMY OTPAXKCHUIO IMPUPOALI, K
3aHATUSAM TYPU3MOM, B TOM YHUCIIE SKOTYPU3MOM, K OCYILECTBICHHIO IPUPOIOOXPAHHON 1A TEIIEHOCTH).

MetanpeaMeTHbIe pe3yJIbTaThI:

Pezynamuensvie ynugepcanvnule yuednvie oeiicmeus



1. VYMeHue caMOCTOSTEIBHO ONPEACIATh I OOYydYeHHs, CTaBUTh W (OPMYIHPOBATH HOBBIE 3aJadyd B ydyeOe M II03HABATEILHOU
JEeSITENbHOCTH, Pa3BUBATh MOTUBBI U HHTEPECHI CBOEH MMO3HABATEIBHOMN AesaTenbHOCTH. OOydaromuics CMOXKET:
® aHAIM3UPOBATH CYIIECTBYIOIINE U IUIAHUPOBATH Oynylire o0pa3oBaTeNbHbBIE PE3yNIbTAThI;
UICHTU(PHUIIMPOBATH COOCTBEHHBIE MPOOIIEMBI U ONIPEIEIISATH TIABHYIO IPOOIIEMY;
BBIJIBUTATh BEPCUH PEIICHUS MPOOIEMBbI, POPMYIUPOBATH TUIIOTE3bI, TPEABOCXHIATh KOHEUHBIN pe3ylbTaT;
CTaBUTb LI I€ATEILHOCTH Ha OCHOBE ONPEAEICHHOM MPOoOIeMBbI U CYLIECTBYIOIINX BO3MOXKHOCTEH;
dbopMynupoBath yueOHbIE 3aJa4H KaK IIark JTOCTH>KEHUS! TOCTABICHHON LENH A TEIbHOCTH,
000CHOBBIBATH 1I€JIEBbIE OPUEHTUPBI U MPUOPUTETHI CChUIKAMH Ha LIEHHOCTH, YKa3biBasi U 00OCHOBBIBAs JIOTMUYECKYIO MOCIIEI0BATEILHOCTD

11aroB.

2. YMeHHe CcaMOCTOATENbHO IUIAHUPOBATh IMYTH JOCTHXKEHUS LeJled, B TOM YHCJE allbTepHATUBHBIC, OCO3HAHHO BBIOMpaTh HauOoiee
3¢ (heKTHBHBIE CTIOCOOBI pelIeHHs YIeOHBIX U MO3HABATEIBHBIX 3a1a4. OOyJaromuics CMOXKET:

® ONpenessATh HeOOX0UMBbIE IeHCTBHE(s1) B COOTBETCTBUH € y4eOHOW U 1MO3HABaTEIbHOM 3a/jaueil U COCTABIIATh AITOPUTM MX BBIOJHEHHUS;

e 000CHOBBIBAaTh U OCYLIECTBIATH BbIOOP Hanbosee 3(h(heKTUBHBIX CIIOCOOOB pelIeHUs y4eOHBIX U MT03HABATENIbHBIX 3a/1a4;

® OMpeAeNsATh/HaXOAUTh, B TOM YHCIIE U3 MPEAJI0KEHHBIX BApUAHTOB, YCIOBUS JUIsl BHIIIOJIHEHUST y4eOHON U MO3HABATEIbLHON 3a/1a4H;

® BBICTpaWBaTh >KM3HCHHBIC IUIAHBI HAa KPATKOCPOYHOE Oyaymiee (3asBISATh LEJIEBBIE OPUEHTHUPHI, CTAaBUTH aJEKBATHBIE UM 3a0a4d H
npeJuiarath AeUCTBU, yKa3biBas U 0OOCHOBBIBAs JIOTHYECKYIO MTOCIIEI0BATEILHOCTD 1IaTr0OB);

e BBIOMpATH U3 IPEUIOKEHHBIX BAPHAHTOB U CAMOCTOSTENIBHO UCKATh CPEJICTBA/PECYPCHI AJIs PELICHUs 3a/1a4k/JOCTHKEHUS 1IETIH;

® COCTaBJIATH IUIAH pPeLIeHUs MpoOIeMbl (BBIIIOJIHEHUS TPOEKTA, IPOBEACHUS UCCIIEI0BaHNUA);

® ONpEeaeNsATh MOTCHIUAIBHBIC 3aTPYIHEHHS TP PEIICHHH y4eOHOM 1 TTO3HABATEIbHON 33a]]a4l M HAXOAUTh CPEJICTBA JIJISl UX YCTPAHECHHUS;

® OIUCHIBATH CBOH OMBIT, OOPMIISS €ro s IMepeaayd IpYTUM JIIOJAM B BHJI€ TEXHOJOTHUU PEUICHUs MPAKTUYECKHUX 3334 ONpPEeICHHOTO
KJI1acca;

® IUIAHUPOBATH U KOPPEKTUPOBATH CBOIO MHAMBUIYaJIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO.

3. YMeHHME COOTHOCHUTb CBOM JEUCTBHs C IUIAHUPYEMBIMH pe3yJibTaTaMH, OCYLIECTBIISATh KOHTPOJb CBOEH JEATENbHOCTH B Ipoliecce
JOCTUKEHUSI pe3yibTara, ONPENeNsiTh CIocOObl ACHCTBUI B paMKaxX MpEeAJIOKEHHBIX YCIOBUH W TpeOOBaHUI, KOPPEKTUPOBAThH CBOM JCHCTBUS B
COOTBETCTBHUH C U3MEHSIOIEHCs cutyaruei. OOydaronmicss CMOXKET:

® OIpENeNsiTh COBMECTHO C MEAAroroM M CBEPCTHUKAMM KPUTEPUM IUIAHUPYEMBIX pE3yJIbTaTOB M KPUTEPHM OLIEHKU CBOEH YyueOHOH
NEeSATEIbHOCTH;

® CHCTEMaTHU3MPOBATH (B TOM YHCIIE BEIOMPATh MIPHOPUTETHBIEC) KPUTEPHHU TUIAHUPYEMBIX PE3YJIbTaTOB U OLIEHKU CBOECH JEATEIbHOCTH;

e OTOMpaTh WHCTPYMEHTHI JJs OLEHUBAHUSA CBOEW JAEATENbHOCTH, OCYIIECTBISATh CAaMOKOHTPOJb CBOEH JEATEIbHOCTH B paMKax
MPEJIOKEHHBIX YCIOBUN U TpeOOBaHMIA,

® OLICHUBATH CBOIO JEATEIBHOCTD, APTYMEHTUPYS IPUYMHBI JOCTUKEHUS WIM OTCYTCTBHS IUIAHUPYEMOTO pe3ysibTaTa;

® HaXOJUTh JJOCTATOYHbIE CPEACTBA ISl BHIMOJIHEHUS y4eOHBIX AEUCTBUI B U3MEHSIOUICHCS CUTYaAllMM W/ UM IPH OTCYTCTBUH TUIAHUPYEMOTO



pe3yiabraTa;

e paboTas MO0 CBOEMY IUIaHY, BHOCUTh KOPPEKTUBBI B TEKYIIYIO JEATEIbHOCTh HA OCHOBE aHAJIM3a M3MEHEHUH CUTyalluu I TOJTy4eHUs
3aIIaHUPOBAHHBIX XapaKTEPUCTUK MPOTyKTa/pe3yIbTara;

® YCTaHABJIMBATh CBSA3b MEXY IOJTYYEHHBIMU XapaKTEPUCTUKAMU MPOAYKTA U XapaKTEPUCTUKAMU IIpoliecca JESITEIbHOCTH U 110 3aBEPLICHUU
JesITeIbHOCTH MPEeJIarath M3MEHEHNE XapaKTePUCTHK MpoLiecca JUIsl MOTydeHUs yIyUIIEHHBIX XapaKTepUCTUK MTPOAYKTa;

® CBEpSATHh CBOU JICMCTBUS C LENbIO U, TPU HEOOXOIUMOCTH, UCTIPABIISATH OUTMOKH CAMOCTOSITENILHO.

4. VYMeHHE OLIEHUBATh [IPaBUIILHOCTH BBIIIOJIHEHNS Y4eOHOM! 3a/1aui, COOCTBEHHbIE BOBMOKHOCTH €€ pelieHns. O0yqaromuics CMOXKET:

® ONpEeaeNsATh KPUTEPUH MPaBUIBHOCTH (KOPPEKTHOCTH) BBIIIOJHEHHS y4eOHOM 3a1auu;

® aHAJIM3UPOBATh U OOOCHOBHIBATH NPUMEHEHHE COOTBETCTBYIOLIETO HHCTPYMEHTAPHS /IS BHIIOJIHEHUs yueOHOU 3a1auu;

e CBOOOJHO TMOJIB30BAThCS BBIPAOOTAHHBIMUA KPUTEPHUSIMH OLIEHKM U CaMOOLIEHKHM, MCXOJSl U3 IeJId U HMEIOIIMXCS CPENCTB, pa3inyas
PE3yIbTaT U CIIOCOOBI IEHCTBUH;

® OIEHMBATh MPOAYKT CBOEH AEATENbHOCTU MO 3aJaHHBIM W/WIM CAMOCTOSITENIbHO ONPEETIEHHBIM KPUTEPUSIM B COOTBETCTBUHU C LEINbIO
NeSITEIbHOCTH;

e 00OCHOBBIBaTh JOCTHXUMOCTbH LI€TM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKM CBOMX BHYTPEHHHUX PECYpPCOB M JOCTYIHBIX BHEUIHHX
PECYpPCOB;

e (uKCUPOBATh U AHAIU3UPOBATH TMHAMUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

5. Brnamenme ocHOBaMH CaMOKOHTPOJS, CaMOOILIGHKH, NPUHATHA PEIICHHA W OCYLIECTBICHUS OCO3HAHHOTO BbIOOpa B y4eOHOW U
Mmo3HaBaTeIbHOU. OOyUYaIOIUNCS CMOKET:

e HaOJI0aTh U AaHAJIM3UPOBATh COOCTBEHHYIO YU€OHYIO M MO3HABATEIBHYIO AESITENbHOCTh U JIEATEIbHOCTh APYTUX 00yUarouMxcs B Mpolecce
B3aUMOIIPOBEPKHU;

® COOTHOCHUTH peajbHbIe U MIIaHUPYEMBIE PE3yAbTaThl MHANBHIYAIbHON 00pa30BaTeIbHON NEATEIHHOCTH U JIeNIaTh BBIBOIBI,

® [IPUHKUMATh pPELICHUE B YUeOHOM CUTyallMi U HECTH 3@ HETO OTBETCTBEHHOCTB;

® CaMOCTOSITENIBHO ONPENEIATh IPUUYHUHBI CBOETO yCIIeXa WK HeyclieXa U HaXOJAUTh CIIOCOOBI BBIXOA U3 CUTYallMH HEYCIeXa;

® PETPOCIEKTUBHO ONPEAENATh, KaKHE NEHCTBUS MO PELICHHIO Y4eOHOW 3aJaud WIM MapaMeTpbl 3THUX ACHCTBUIN NMPUBENIN K MOTYyYCHHIO
MMEIOIIErocs MPOoyKTa y4eOHO! A TeIbHOCTH;

® JIEMOHCTPHUPOBATh MPUEMbI PETYISALUN MCUXO(U3HOIOTHUYECKUX/ SMOIMOHAIBHBIX COCTOSHUM A JNOCTHKeHus 3¢ @deKkra yCHOoKOeHUs
(ycTpaHeHHsT SMOIMOHAIBHOW HANpSHKEHHOCTH), 3(PQeKTa BOCCTAHOBICHUS (OcHableHHUs NPOSBICHUH YyTOMIIeHUS), 3(QeKTa aKTUBHU3ALUU
(ToBBIIIEHUS TICUXO(PU3HOTIOTUYECKONU PEAKTUBHOCTH).

Ilo3nasamenvuvie YY/1

6. VYmenue omnpeAessITh MOHATHSA, CO3/laBaTh OOOOIIEHUS, YCTaHABIWMBATh AaHAJIOTHH, KIACCH(PHUIIMPOBATh, CAMOCTOSTEIBHO BBIOMPATh
OCHOBAHHUS U KPUTEPHHU IJIs KJacCU(UKAIMK, YCTAaHABINBATh MPUUYNHHO-CIICJICTBEHHBIE CBS3H, CTPOUTH JIOTUYECKOE PACCYXICHUE, YMO3AKIIOUCHHUE
(MHIYKTUBHOE, J€TYKTUBHOE, [10 AaHAJIOTUH) U JIeNaTh BbIBOIbl. O0yJaronmuiicss CMOXKET:



HO)I6I/IpaTI) CJIOBa, COIMIOAYMHCHHBIC KIIFOYEBOMY CJIIOBY, OIIPECACIAIOMNE €TI0 IIPU3HAKU U CBOI\/’ICTBa;

BBICTPAUBATD JIOTUYCCKYIO LCIIOYKY, COCTOAIIYIO U3 KIIFOYCBOI'O CJIOBA U COIIOAYMHCHHBIX EMY CJIOB;

BBIACIIATD O6H.[PII>1 IMMPU3HAK IBYX HWJIM HCCKOJIBKHUX MMPCAMCETOB UJIN SIBJICHUH M OOBSICHATH MX CXOACTBO,

O6T>CIII/IH$ITB OpeaAMETBI U ABJICHHUA B TI'PYHIIBI IO OIIPCACIICHHBIM IIPU3HAKAM, CpaBHHBATD, KJ'IaCCI/I(bI/ILII/IpOBaTB n 0606I_L[8.TB (I)aKTLI n

SIBIICHUS;

® BBIACIATH SABJICHUE U3 OOMIETO psija IPYruX SBICHHIA;

® ONpeaessiTh OOCTOSATENILCTBA, KOTOPBIE MPEIIECTBOBAIM BO3HUKHOBEHMIO CBSI3M MEXKIY SIBJICHUSMHU, U3 ITHX OOCTOSTENBCTB BBLACIATDH
OTIpeeISIONINE, CTIOCOOHBIE OBITh MPUYMHON JAHHOTO SBJICHUS, BBIABIATH IPUUUHBI U CIIEJICTBUS SBICHUIA;

® CTPOHUTH PAaCCYXJCHHE OT OOIIMX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSAM U OT YaCTHBIX ABJICHUH K OOLIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH pacCyXJIeHHE Ha OCHOBE CPAaBHEHHS MIPEIMETOB U SBJICHHMA, BBIACIAS IPU 3TOM OOIIHE TPU3HAKH;

® y3Jarath NOJy4YeHHYI0 HH(OPMAIINIO, UHTEPIPETUPYS €€ B KOHTEKCTE pPeliaeMoil 3a1auu;

® CaMOCTOSITENIbHO yKa3bIBaTh HAa MH(OPMAINIO, HYKIAIOUIYIOCS B MPOBEPKE, MpeajgaraTh U MPUMEHSITh CIIOCO0 MPOBEPKH JOCTOBEPHOCTH
nH(pOpMalnu;

e BepOaTM30BaTh YMOIMOHAIBHOE BIIEYATIICHUE, OKa3aHHOE HA HETO HCTOUHUKOM;

® OOBSCHATH SBICHUS, MPOIECCHl, CBSA3M M OTHOIICHHUSA, BBISIBISIEMbIE B XOJ€ IO3HABATEIBHONW W HCCIENOBATENBCKONW NEATEIBHOCTH
(mpuBOIUTH OOBSICHEHUE C U3MEHEHHEM (hOPMBI TIPEICTABIICHHUS]; OOBSICHATD, JETATHU3UPYS UK 0000111ast; O0BACHATH C 3aJJaHHOW TOYKU 3PCHHUS ),

® BBIBJIATH M HA3bIBATh MPUYUHBI COOBITHSI, SIBJICHUS, B TOM YHCIIC BO3MOXKHBIE / HanOojee BEPOSTHbIC TPUYMHBI, BO3MOYKHBIE MOCIEICTBHS
3aJIaHHOM MPUYMHBI, CAMOCTOSTEIHHO OCYILECTBIISS MPUUYUHHO-CIIEICTBEHHBIN aHAIN3;

e JenaTh BBIBOJ Ha OCHOBE KPUTHYECKOTO aHallM3a Pa3HbIX TOYEK 3pEHHUs, MOATBEP)KIaThb BBIBOJ COOCTBEHHOM aprymeHTaluend wWin
CaMOCTOSITENILHO MOJYYE€HHBIMU JAHHBIMH.

7. YMeHue co3iaBaTh, IPUMEHATH U MPeoOpPa3OBHIBATh 3HAKM M CHUMBOJIBI, MOJEIN U CXEMbI AJISl pelIeHUs Y4eOHBIX U MO3HABATEIBHBIX
3aja4. O0y4aromuncs CMOXKET:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM MpEIMET U/WIIU SBJICHUE;
OTIpEICIIATh JIOTHUECKHUE CBA3H MEXKIY MpeIMeTaMu 1/UIU SBJICHUSIMH, 0003HaYaTh JaHHBIE JIOTHUECKHE CBSA3H C TOMOIIbIO 3HAKOB B CXEME;
CO3/1aBaTh a0CTPAKTHBIN WM peabHBIM 00pa3 mpeaMeTa 1/ iiv SBJICHHUS;
CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCIIOBUH 3a/1aud W/WJIU CIoco0a ee pelieHus;

e co3JgaBaTh BepOajbHBIC, BELIECTBEHHbIE M WH(POPMALMOHHBIE MOJEIH C BBLICICHHUEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa JUIs
ornpezeneHus cnocoda pemeHus 3aa4u B COOTBETCTBUH C CUTYyallUeH;

® TpeoOpa3OBHIBATH MOJIENH C LEJIBIO BBIBJICHHUS OOIIMX 3aKOHOB, ONPEAEISIIOIINX JaHHYIO PEAMETHYIO 00J1acTbh;

® T[IEPEBOJUTH CIIOKHYIO II0 COCTaBy (MHOTOAcCNEKTHYI0) HWHpoOpMamuio U3 rpaduieckoro wWid (OpMaIM30BaHHOTO (CHMBOJIEHOTO)
MpeJICTaBICHUs B TEKCTOBOE, U HA00OPOT;

® CTPOHUTHb CXEMY, AJITOPUTM JEHCTBHS, UCIIPABISATH UM BOCCTAHABIIMBATH HEU3BECTHBIN paHee arOPUTM Ha OCHOBE MMEIOIIErocs 3HaHUS 00



00BEKTEe, K KOTOPOMY IPUMEHSETCS
AJITOPUTM;

® CTPOUTH JOKA3aTEIbCTBO: MPSIMOE, KOCBEHHOE, OT POTUBHOTI'O;

® AHATM3UPOBATH/PEPICKCUPOBATH OMBIT Pa3pabOTKH U peau3aliy yIeOHOT0 MPOEKTa, UCCIEOBAHNUS (TEOPETHUECKOTO, IMIIMPHUYECKOTO) Ha
OCHOBE IPEI0KEHHON POOJIEMHOM CUTYaIH, TOCTaBIEHHON 1IeJT W/WIM 3aJaHHbIX KPUTEPUEB OLIEHKU MPOJIyKTa/pe3ylbTaTa.

8. CwmpicioBoe ureHre. OOyJarOIINICS CMOXKET:

® HaXOJUTh B TEKCTE TpeOyeMyto HHPOPMALHIO (B COOTBETCTBHH C IIETSIMHU CBOEH NEATEIBHOCTH);

® OpHEHTHPOBATHCS B COJAEP/KAHUU TEKCTA, IOHUMATh LEJIOCTHBIN CMBICI TEKCTA, CTPYKTYPUPOBATh TEKCT;

® YCTAaHaBJIMBATh B3aUMOCBS3b OMMCAHHBIX B TEKCTE COOBITHM, SIBICHUI, IPOIIECCOB;

® PE3IOMHPOBATH INIABHYIO UJEH0 TEKCTA;

e 1peoOpa3oBbIBaTh TEKCT, «II€PEBOJIS €ro B APYIyI0 MOJAAJIBHOCTh, HHTEPIPETUPOBATh TEKCT (XYJO’KECTBEHHBIH U HEXY/I0’KECTBEHHBIN —
y4eOHBIN, HAYYHO-NIOMYJISIPHBIH, HHQOpPMAIIMOHHBIH, TeKCT non-fiction);

® KPUTHYECKU OLIEHUBAThH COJEpkKaHUE U (POPMY TEKCTa.

9. @opmupoBaHHE U PAa3BUTHE SKOJIOTMYECKOTO MBIIUICHUS, YMEHUE MPHUMEHSTh €r0 B IMO3HABATEILHOW, KOMMYHUKATHBHOM, COIMATBHOM
IpaKTUKe U npodeccuoHanbHoi opueHTanuu. O0yJaronmiics CMOXKeT:

® OMpeAesiTh CBOE OTHOUIEHHE K MIPUPOJAHOM Cpee;

® AHAJTM3UPOBATH BIMSIHUE SKOJOTHUECKUX (PaKTOPOB Ha cpey OOMTaHHS KHUBBIX OPTaHH3MOB;

® [IPOBOJUTH NPUYMHHBIA U BEPOSATHOCTHBIM aHAJIN3 DKOJIOTMYECKUX CUTYALIU;

® [POTHO3MPOBATH U3MEHEHUS CUTYalluH IIPU CMEHe JIeHCTBUS 0JIHOTO (haKTopa Ha IeUCTBUE ApYroro (axropa;

® pacHpOCTPaHSATh HKOJOTMUECKUE 3HAHUS M y4acTBOBATh B MIPAKTUYECKHX JIe€ax IO 3allUTe OKpYKarollel cpebl;

® BBIPAXKATh CBOE OTHOILLIEHHE K IPUPOJIE Yepe3 PUCYHKH, COUMHEHUS, MOJIEIH, IPOEKTHBIE paOOTHI.

10. Pa3zBuTne MOTHMBalMM K OBJAJECHUIO KYJIbTYpOH aKTMBHOI'O HCIOJB30BAaHUS CIIOBAapeil M JAPYruX MOUCKOBBIX cucTeM. OOydarommiics
CMOXET:

OIIPCACIIATH HGO6XOI[I/IMBIG KIIFOYCBLIC ITOMCKOBLIC CJIOBA U 3aITIPOCHI;

OCYILECTBIATh B3aUMOJIEUCTBHE C DJIEKTPOHHBIMH ITIOMCKOBBIMU CUCTEMAMM, CIIOBAPSMU;

(bopMHPOBATH MHOXKECTBEHHYIO BEIOOPKY M3 MMOMCKOBBIX HCTOUHUKOB 11 O0BEKTHUBHU3ALMN PE3YJIbTATOB IIOMCKA;
COOTHOCHTB TOJY4E€HHBIE PE3YJIbTAThI [IOUCKA CO CBOEH IeSATEIbHOCTBIO.

Kommynuxamuenwvie YY/[

11.  VYMeHue oOpraHu3oBbIBaTb Yy4Y€OHOE COTPYAHMYECTBO U COBMECTHYIO JEATENBHOCTh C YYHUTEIEM W CBEPCTHUKAMH; pabdoTaTh
UH/IMBUYaIbHO W B TpYINIeE: HaXoIuTh oOllee pelleHue W paspeuiarb KOH(MIMKTHI HAa OCHOBE COIVIACOBaHMS MO3MLMM M ydyeTa HHTEPECOB;
(bopMynHpOBaThH, APTYMEHTUPOBATh U OTCTaMBATh CBOE MHEHHE. O0yJarOIUIiCs CMOXKET:



— OIIpCACTIATH BO3SMOXXHEBIC POJIK B COBMECTHOU JACATCIIbHOCTH,

— WI'paTh ONPEIEICHHYIO POJb B COBMECTHOM ACATEIBHOCTH;

— MNPpUHHUMATh TO3UIHIO CO6CC€IIHI/IK3, InoHUMad MO3ULUI0 Jpyroro, pasjindatb B C€ro peyu: MHCHUC (TO‘IKy 3peHI/I$I), J0Ka3aTciIabCTBO
(aprymeHTsl), (paKThl; TUTIOTE3bI, AKCHOMBI, TEOPUU;

— OIIpCACTIATE CBOU )ICf/iCTBI/IS[ u HCﬁCTBHﬂ nmapTHepa, KOTOPbIC CII0COOCTBOBAIN WA MMpEIATCTBOBAIN HpO)IyKTI/IBHOfI KOMMYHHKAIUH,

— CTPOUTH TIO3UTHBHBIC OTHOIIICHUS B TIpOIlecce yIeOHOH 1 MO3HABATEILHOU e TCIIBHOCTH;

— KOPPEKTHO M apryMEHTHPOBAaHHO OTCTAaWBaTh CBOIO TOYKY 3pPEHUS, B IHUCKYCCHUH YMETh BBIIBUTATH KOHTPAPT'YMEHTHI, mepedpazupoBath
CBOIO MBICJIb (BIIaJICHHE MEXaHIU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHYECKU OTHOCHUTBCA K CO6CTB€HHOMy MHCHUIO, C JOCTOMHCTBOM IIPHU3HABATH OIMMOOYHOCTh CBOEr0 MHEHMUSA (GCJ'II/I OHO TaKOBO) n
KOPPEKTUPOBAThH €T0;

— Mpeasarath aJbTepHATUBHOE pPelIeHUE B KOH(PIUKTHOMN CUTYyalluH;

— BBLACNATH OOLIYIO0 TOUKY 3pEHUS B IUCKYCCHUU;

— JIOroBapHBaThCs O MpaBUiIaX U BOMpocax A 00CYKIEHHUS B COOTBETCTBUU C IIOCTABIIEHHOM Nepe rpynmoi 3a1aueii;

— OpraHM30BBIBATH YUeOHOE B3aMMOJACWUCTBHE B rpymIe (OnpeaesTs OOLIie eu, paclpeaessaTh PoJid, JOTOBAPUBATHCS JIPYT C JPYrOM U T.
1.);

— YCTPAHATH B paMKax Ouajiora pa3pbIBbl B KOMMYHUKAIIUH, O6YCJ'IOBJ'I€HHBIC HCHOHI/IMaHI/ICM/HCHpI/IHTHeM CO CTOPOHBI CO6CC€)IHI/IK3. 3aJga4u,
(GhOpMBI UITU COZIEPKAHUS IHATIOTa.

12. YMeHHe OCO3HAaHHO HCIIOJB30BAaTh PEUYEBBIE CPEJICTBA B COOTBETCTBUM C 3aJadyell KOMMYHHUKAIIMM JUIsI BBIPDA)KEHHUS CBOMX YYBCTB,
MBICIIEl U TMOTpeOHOCTEH sl TUIAHUPOBAHUS M DPETYISIUU CBOCH JEATENbHOCTH; BIAJIEHHE YCTHOM W MHUCHMEHHOM pPEYbl0, MOHOJIOTHYECKOMN
KOHTEKCTHOU peubto. O0yJaromuics CMOXKET:

¢ ONpeaciiiATh 3aja41y KOMMYHUKAIIUU U B COOTBECTCTBHU C Hell OT6I/IpaTI> PCUYCBBIC CPCACTBA,
0TOMpaTh U UCIIOJIB30BaTh pEUEBbIe CPECTBA B MPOIIECCE KOMMYHUKALIMU C JPYTUMU JIIOJbMH (JHAJIOT B Mape, B MAJIOW TPYMIE U T. 11.);
MPEJICTABIATh B YCTHON WJIM MUCBMEHHOU (hOopMe pa3BepHYTHIN MJIaH COOCTBEHHOMN AEATEIbHOCTH;
co0roaaTh HOPMBI IMYOJIMYHON peyH, pErjlaMeHT B MOHOJIOTE U AUCKYCCUU B COOTBETCTBUU C KOMMYHHKATUBHOM 3a/1auei;

BBICKA3bIBaTh 1 00OOCHOBBIBATH MHEHUE (CYKJEHHUE) U 3alpaliuBaTh MHEHUE TapTHEPa B paMKax JMaJiora;

MPUHUMATh PEIICHHE B XOJ€ AUAJIOTa U COTJIACOBBIBATH €TI0 ¢ COOECETHUKOM;

CO31aBaThb MUCbMCHHBLIC «KIIMITUPOBAHHBIC) U OPUTHHAJILHBIC TCKCTHI C UCIIOJIb30BAHHUECM HGO6XOI{I/IMBIX PCUYCBLIX CPCACTB,
UCIIONIb30BaTh BepOaIbHbIE CPECTBA (CPEACTBA TOTUYECKOW CBSA3H) IS BBIICIICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYIUICHHS;
UCIIONIb30BaTh HeBepOaIbHbIE CPEACTBA WIH HATJISIHbIE MaTepUAIIbI, TOATOTOBICHHBIE/OTOOPAaHHBIE MO/ PYKOBOACTBOM YUUTENS;

® JICJIaTh OIICHO‘-IHI:IfI BbIBOA O AOCTHIXKCHHUHU LEJIM KOMMYHUKAIIMHW HEIMOCPCACTBCHHO ITIOCJIC 3aBCPHICHUA KOMMYHUKATHBHOI'O KOHTAKTa U
00OCHOBBIBATH €TO.

13.  ®opmupoBaHue U pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH HUCIIOJIb30BaHUS MH(GOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH (Hanee —



HKT). OGyuaromuiicss CMOXeT:

® IICJICHAIIPABICHHO HUCKATh M UCIOJB30BaTh MH(DOPMAIIMOHHBIE PECYPCHI, HEOOXOMUMBIC ISl PEIICHHUS y4eOHBIX M MPAKTHYECKUX 3a7ad C
nomonieto cpeacts UKT;

e BLIOMPATh, CTPOUTH W UCIOJB30BATh aJICKBATHYIO MH(GOPMAIMOHHYIO MOJEIb IS Tepeladll CBOMX MBICICH CPEJCTBAMHU €CTECTBEHHBIX U
(hopMabHBIX SI3BIKOB B COOTBETCTBUU C YCIOBHSIMH KOMMYHUKAIUH;

® BBIICIATH HH)OPMAIIMOHHBIN aCTIEKT 3a1a49H, OTIEPUPOBAThH TaHHBIMH, UCTIOIH30BATh MOJICNb PEIICHHUS 3a1a4H;

® JWCIOJH30BaTh KOMIIBIOTEPHBIC TEXHOJIOTHH (BKJIFOYAst BEIOOP aJIeKBATHBIX 3a/1au€ WHCTPYMEHTAIBHBIX MPOTPaMMHO-ANNapaTHBIX CPEJICTB
CEPBHICOB) MJI pelieHUss WH(OOPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX YYEOHBIX 3a7ad, B TOM YHWCJIE: BBIYHCICHUE, HANMCAHWE MUCEM, COYMHEHUH,
JOKJIAJIOB, pedepaToB, CO3IaHUE PE3CHTALNHN H Jp.;

® WCIOJL30BaTh HHPOPMAITUIO C YIETOM ITHYSCKUX H ITPABOBBIX HOPM;

e co31aBaTh MH(OPMAIMOHHBIE PECYPChl PAa3HOrO THMA W JUIsl Pa3HBIX ayAUTOpUU, coOMOAaTh MH()OPMANMOHHYIO TUTHEHY W IpaBUIa
nH(pOpMaIMOHHOM 0€30MMacHOCTH.

IIpenmeTHbIE pe3yJIbTAThI

8 kJacc:

Yuenux nayuumcs: xapakrepu3oBaTb OCHOBHBIE METO/IbI TTO3HAHUS: HAOII0IEHNE, N3MEPEHUE, YKCIIEPUMEHT; ONMCHIBATH CBOMCTBA TBEP/IbIX, KUIKHX,
ra3oo0pa3HbIX  BEIIECTB, BBIACHSS MX CYIIECTBEHHbIE TPU3HAKH, pPACKPBIBATH CMBICA OCHOBHBIX XUMHYECKHX TMOHATHUHA  «aTOMY,
«MOJIEKYTa», «<XUMHUYECKAN IJIEMEHT», «IIPOCTOE BEIIECTBOY», «CIIOXKHOE BEIIECTBOY», «BAJIEHTHOCThHY», «XMMHUYECKAsl PEaKIUs»,UCIOJIb3Ys 3HAKOBYIO
CUCTEMY XHMMHH; PACKpbIBATh CMBICI 3aKOHOB COXPAHEHHs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOM TEOpHUH; pa3inyaTrh
XUMHUYCCKHUEC U (bHSI/I‘-ICCKI/Ie SIBJICHHUA, HA3bIBATh XHUMHNUYCCKHUEC DJICMCHTHI, onpenenmb COCTaB BCIIIECTB 110 UX q)OpMYJ'IaM; OHpCI[eJ'IﬂTI) BAJICHTHOCTH
aToMa 3JIEMEHTa B COCJAMHEHUSX; OMNPENEIATh TUI XUMUYECKHUX pPEaKlMil; Ha3blBaTh NMPU3HAKU U YCIOBHUS NPOTEKAHUS XUMUYECKUX DPEaKIIUii;
BBISIBJISATH HpI/ISHaKI/I, CBI/I)ICTCJ'IBCTBYIOHII/I@ (0] HpOTeKaHI/II/I XI/IMI/I‘IGCKOﬁ peaKHI/II/I HpI/I BBIIIOJTHEHUHN XUMHUYCCKOI'O OIIbITA,

COCTaBIATh (GOpPMYyNbl OWHAPHBIX COEIMHEHUWH; COCTaBJIATh YPaBHEHHMS XUMHUYECKHX peakiuil; coOnonaTe mpaBuia Oe3omacHo paboThl mpu
HpOBG)ICHI/II/I OIIBITOB, IIOJB30BATHCA na6opaT0pHmM O60py210BaHI/ICM 158 HOCYJIOI\/'I; BBIYUCIIATH OTHOCI/ITeJ'IBHYIO MoneKmepHy}o nu MOJ'ISIpHyIO MacCChI
BCIICCTB, BBIYHCIIATH MaCCOBYIO JOJI0 XUMHUUYCCKOI'O JJIEMEHTA I10 (bopMyne COCIUHCHHSA, BBIYUCIATH KOJIUYCCTBO, 06’beM NI Maccy BCIICCTBA 110
KOJIMYECTBY, OOBEMY, MAcce€ PEareéHTOB WM TMPOAYKTOB PEAKIUH;, XapaKTepHu30BaTh (PU3WUYECKHE W XUMHUYECKHE CBOMCTBA TMPOCTHIX BEIICCTB:
KHCIIOpOJIa U BOJOPOJIa; MOIy4aTh, cOOUpaTh KUCIOPOJ U BOAOPO; PACIO3HABATH OIMBITHBIM ITyTEM Ta3000pa3HbIe BEIIECTBA: KUCIOPOMA, BOJOPOL;
pPacKpbhIBaTh CMBICII 3aKOHa ABOTaJpO; PACKPHIBATH CMBICT TMOHSATHH «TEIJIOBOW A(DQPEKT peakium», «MOJSPHBI 00BEM»; XapaKTEPU30BaTh
(bH3H‘-ICCKPI€ N XUMHNUYCCKHUC CBOFICTBEI BOJBI, paCKpLIBaTB CMBICJI IIOHATUA ((paCTBOp»; BBIYHUCIIATH MaCCOByIO JOJIKO paCTBopeHHOFO BC€IICCTBA B
pacTBOpe; MPUTOTOBIATH PACTBOPHI C OMPENEICHHONM MAacCOBOM JOJEH pPacTBOPEHHOTO BEIIECTBA; HA3bIBATh COCIMHECHUS H3YYEHHBIX KIIACCOB
HEOPraHMYECKHUX BEIICCTB;XapaKTePU30BaTh (DU3MUECKHE U XUMHUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHX BEIIECTB: OKCHUIOB, KUCIIOT,
OCHOBAaHHH, COJICH; OMpENeNsATh MPUHAIC)KHOCTh BEIICCTB K OMNPENCICHHOMY KIACcCy COCAMHEHUMN;COCTaBIATh (POPMYINIBI HEOPTaHHMYECKUX



COCIMHEHUN W3YYEHHBIX KJIACCOB; INPOBOAUTH OMNBITHI, MOATBEPKAAIOIINE XUMUYECKHE CBOMCTBA W3YYEHHBIX KJIAaCCOB HEOPTaHWYECKHX
BELIECTB;PACIIO3HABATD ONBITHBIM ITyTEM PAcCTBOPBI KMCIIOT U IIENOYEH 110 U3MEHEHUIO OKPAaCKM MHAMKATOPA;XapaKTEpPU30BaTh B3aUMOCBSI3b MEXIY
KJIaCCa MMHEOPTAHUYECKUX COCAUHEHUN

n300pakaTh CXEMbl CTPOCHHMS MOJIEKYJ BEILIECTB, OOpa30BaHHBIX PA3HBIMM BUIAAMHM XUMHUYECKUX CBS3€H;pacKpbIBaTh CMBICT HMOHATHH «HOH»,
«KaTHOH», «AHHOH»,  <OIEKTPOJIUTBI»,«HEIJIEKTPOJIUTB»,  AJEKTPOJUTHYECKAs  JAUCCOLMALMS»,  «OKHCIHMTENb», «CTENEHb  OKHUCICHMS»
«BOCCTAaHOBUTEIIb)»,KOKUCIIEHUE», «BOCCTAHOBIICHUE»;ONPEAEIATh CTEIICHb OKUCIICHMS aTOMa 3JIEMEHTa B COCIMHEHHUH; PACKPBIBATh CMBICI TEOPUU
ANEKTPOJIUTUYECKON HUCCOIMAIMM; COCTaBISATh YPaBHEHHUS AJIEKTPOJIUTUYECKOM AMCCOLMAIUMU KHUCIIOT, ILIEJNOYEH, coyel; OOBSICHITH CYHIIHOCTh
npoliecca EKTPOIUTHIECKOM TUCCOIMALUU M PeaKii HOHHOTO OOMEHA; COCTABIIATH MOJIHbIE U COKPAICHHbIE HOHHbIE YpPaBHEHUS peakiuu oOMeHa;
OIIpENIeNIATh BO3MOYKHOCTh IPOTEKAHUS PEAKIMA HMOHHOTO OOMEHa; NPOBOAUTH PEAKLUH, MOATBEP)KIAIOIINE KadeCTBEHHBIN COCTaB Pa3IUYHBIX
BEIIIECTB; ONPEACATh OKUCIUTEIb M BOCCTAHOBUTEIb, COCTaBIATH YPAaBHEHHS OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX pPEAKLMi; Ha3blBaTh (DaKTOPHI,
BIIMSIOIME HA CKOPOCTh XUMHUUYECKOM peakiy; KIacCU(PUIMPOBATh XUMUYECKHE PEAKIIMU 110 Pa3IMYHbIM [IPU3HAKAM; XapaKTepHU30BaTh B3aUMOCBS3b
MEXJy COCTaBOM, CTPOGHHEM W CBOWCTBAMHM HEMETAJIOB; IMPOBOJAUTH ONBITHl MO TMOJXYYEHHUIO, COOMPAHHUIO M3YYECHUIO XHMHUYECKHUX CBOMICTB
ra3o00pa3HbIX BELIECTB: YIIIEKUCIIOrO ra3a, aMMHUaKa; paclio3HaBaTh OMBITHBIM ITyTEM I'a3000pa3HbIe BELECTBA: YITICKUCIIBIM ra3 1 aMMHaK;
XapaKTepu30BaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHEM M CBOMCTBAMHU METAJJIOB; Ha3bIBaTh OPraHUUECKUE BEILlECTBA 110 UX (OpMYIIe: MEeTaH,
3TaH, TWICH, METAHOJ, 9TaHOJI, INIMLEPHH, YKCYCHAsl KMCII0Ta, aMUHOYKCYCHasl KMCJIOTA, CTEAPUHOBAs KACJIOTa, OJICMHOBAas KACJIOTA, TIII0K03a;
packpbiBath cmbici [lepuonndeckoro 3akona JI.Ml.MenneneeBa; OOBACHATh (PU3MUECKUN CMBICT aTOMHOTO(TIOPSIKOBOIO) HOMEpa XUMHYECKOTO
3JIEMEHTa, HOMEPOB TPYMIbl U Nepuoaa B nepuonundeckoil cucreme [I.M1. MenaeneeBa; oOBbsCHIATh 3aKOHOMEPHOCTH M3MEHEHUs CTPOEHUSI aTOMOB,
CBOMCTB RJIEMEHTOB B IpeJeiaX MaJbIX IEPUOJOB U TJABHBIX MOATPYIII; XapaKTEpPU30BaThb XMMHUUYECKHUE 3JIEMEHTHI (OT BOJOpOAA A0 KajlblMs) Ha
OCHOBE MX IOJIOXKEeHMs B nepuoaudeckoil cucreme .M. MenzneneeBa 1 0COOEHHOCTEH CTPOEHHsI MX aTOMOB; COCTaBJISITh CXEMbl CTPOCHUS aTOMOB
nepBbix 20  osnmemeHTOB  mepuoauueckor  cuctembl  J[.M.MenzaeneeBa;  packpblBaThb ~ CMBICI ~ TMOHSATHUH:  «XHMHYECKasi  CBS3bY,
«QJIEKTPOOTPHULIATEIbHOCTE»;XapaKTepPH30BaTh 3aBUCUMOCTh (PU3MUECKUX CBOMCTB BELIECTB OT THUMA KPHCTAIMUECKOM pPELIeTKH;0npeaesiTh BUJ
XUMHUYECKOH CBS3M B HEOPTaHUYECKUX COEIUHEHMSIX; N300paXkaTh CXEMbI CTPOCHHS MOJIEKYJ BEIIECTB, 00OPa30BaHHBIX Pa3HBIMH BUJIaMHU XUMHUECKUX
CBA3€H; pacKpbIBaTb CMBICI TIIOHATHH «UOH», «KATHOH», «AHHOH», <(QIEKTPOIMUTHI),«HEIIEKTPOIUTB», JIIEKTPOJIUTHYECKAs JUCCOLUALIV,
«OKHCIIUTEIIbY», «CTEIEHb OKHCIICHHS» «BOCCTAHOBHUTEIIbY»,KOKHUCIECHUE)», «BOCCTAHOBIICHUE»;ONPEACIATh CTENECHb OKUCJICHHMS aToMa JJIEMEHTa B
COEIMHEHUH; XapaKTEPU30BaTh B3aUMOCBSI3b MEXKAY COCTaBOM, CTPOEHHEM M CBOMCTBAMH METAJUIOB;HA3bIBaTh OPraHMYECKHE BEIECTBA IO MX

dbopmyire.

Yuenux MOJYYHUT BO3MOKHOCTb HAYYUTLCHA: BbIABUTIATH U NPOBCPATH SKCIICPUMCHTAJIBHO THIIOTE3bI O XUMHWYCCKUX CBOMCTBaxX BCIICCTB Ha
OCHOBC UX COCTaBa U CTPOCHUA, UX CIIOCOOHOCTH BCTYIIaThb B XUMHWYCCKUC PCAKIUU, O XAPAKTECPC U MPOAYKTAX PA3IUYHBIX XUMHYCCKUX peaKHHP’I;
XapaKTCpu3oBaTb BCOIECTBA II0 COCTaBy, CTPOCHHUIO U CBOﬁCTBaM, YCTaHABJIMBATL MPUYUHHO-CICACTBCHHBLIC CBA3M MCXKAY JaHHBIMH
XapaKTCPUCTHKAMH BCUICCTBA.

BBIIBUT'aTb W HPOBEPATH OSKCICPHUMEHTAJIBHO THIIOTE3BI O XHUMHUYCCKHUX CBOMCTBaX BCIICCTB Ha OCHOBE HUX COCTaBa W CTPOCHUA, UX CIIOCOOHOCTH
BCTYIIAaTb B XUMUUYCCKHUEC PCAKIUU, O XAPAKTEPC U NPOAYKTAX PAZTIUYHBIX XUMHUYCCKUX peaKHHﬁ; XapaKTCPU30BaTh BCIICCTBA IO COCTABY, CTPOCHUIO U



CBOWMCTBAaM, YCTAHABIWBATh NPUIMHHO-CJICIICTBEHHBIC CBS3U MEXKIY IaHHBIMH XapaKTEPHCTHKAMH BEIIECTBA; WCIOJIH30BaTh MPUOOPECTCHHBIS
KIIFOYEBbIE KOMIIETEHIIMM TPHU BBIMOJHEHUH TMPOCKTOB M Y4eOHO-MCCIEAOBATEIbCKUX 3a/ad MO M3YYCHHIO CBOWMCTB, CIOCOOOB TMOJYYCHUS H
pacro3HaBaHUs BEIIECTB.

PacKpbIBaTh CMBICI MOHSATHI: «XUMUYECKasl CBSI3bY, «IIEKTPOOTPULIATEIHHOCThY;XapaKTEPU30BaTh 3aBUCUMOCTh (DU3MUECKUX CBOWCTB BEIIECTB OT
TUTA KPUCTAJUIMUECKOW PEIICTKH;0NPEIEIATh BUA XUMHUYECKON CBSI3M B HEOPTAaHUYECKUX COCTWHEHUSX; M300pakaTh CXEMBI CTPOCHUS MOJICKYII
BEIIECTB, OOpa30BaHHBIX  pa3HBIMH  BHJAMHU  XHMHYECKUX  CBSI3€H;pacKpbIBaTh  CMBICI  TOHATUHA  «HOH»,  «KATHOH», «aHHUOHY,
«QIEKTPOJIUTHI»,«HEITEKTPOIUTHI), JJIEKTPOJIUTUYECKAs JAUCCOILMALMSY, «OKUCIHUTEIbY», «CTENEHb OKHUCIIEHUS» «BOCCTAHOBUTENbY,«OKHUCICHHUEY,
«BOCCTAHOBJICHUE»;0NPENIESATh CTEIIEHb OKUCIICHUSI aTOMa 3JIEMEHTa B COCIMHEHHUH; PACKPBIBATh CMBICI TEOPHUH AJIEKTPOJUTHUECKON NUCCOLUALINN;
COCTaBJISITh YPAaBHEHUS DJIEKTPOJIMTUUECKOW AMCCOLMAIMM KHUCJIOT, IIejo4ell, cojiedl; OOBIACHATH CYIIHOCTh Ipoliecca AJIEKTPOIUTHUECKON
JUCCOLMAIMU U PEaKUUid MOHHOTO OOMEHA; COCTaBIATh MOJHBIC M COKpAICHHBIE MOHHBIE YPAaBHEHUS pEaKlUd OOMEHa; ONMpeaelsiTh BO3ZMOXKHOCTh
MIPOTEKaHUs peakluii HOHHOTO0 0OMEHa; IPOBOJUTh PEAKIUH, MOATBEPKAAIOIINE KAUECTBEHHbIM COCTAaB Pa3IMUYHbIX BEILECTB;0NPEAeIsATh OKUCIUT b
U BOCCTAHOBUTEIb;, COCTABIISITh YPABHCHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHii,; Ha3bIBaTh (DaKTOPHI, BIUAIOIINE HA CKOPOCTh XUMUYECKOM
peakuuu.

BBIIBUTATh U TPOBEPITH IKCIEPUMEHTANIBHO THUIIOTE3bI O XMMHUYECKHUX CBOMCTBAaX BEIICCTB HA OCHOBE MX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH
BCTYINaTh B XUMUYECKUE PEaKIUH, O XapaKTepe U MPOAyKTaX Pa3INuHbIX XUMHUUYECKHX PeaKklui; XapaKTepu30BaTh BEIIECTBA 10 COCTABY, CTPOCHHUIO U
CBOWMCTBAM, YCTAHABIWBATh NPUYMHHO-CJICICTBEHHBIC CBS3U MEXKIY HTaHHBIMH XapaKTEPUCTUKAMH BEIIECTBA; HUCIOIh30BaTh MPUOOPECTCHHBIE
KJIFOUEBbIE KOMIIETEHUIMU MPU BBIMOJHEHUH IMPOEKTOB M Y4eOHO-HCCIEAOBATENbCKUX 3a/ad IO M3YYEHHIO CBOMCTB, CIOCOOOB MOJYYEHUS H
pacro3HaBaHus BEIECTB.

9 kJaacc
BrInTyCKHUK HAy4IHTCS:
L] xapaKTemeBaTb OCHOBHBIC MECTOJbI ITO3HAHUS . Ha6JHO)IeHI/Ie, I/ISMepeHI/Ie, BKCI'IepI/IMeHT;
® OQOIINChIBATH CBOfICTBa TBepI[I)IX, KUAKHUX, I‘8,3006p213HI)IX BCIICCTB, BBIACIISAA UX CyHIGCTBeHHI)Ie HpI/I3HaKI/I;
® pacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHITHH «aTOM», «MOJEKYNIa», «XUMHUYECKUU 3JIEMEHT», «IPOCTOE BEUIECTBO», «CIOKHOE
BEIIIECTBOY, «BAJICHTHOCTHY, «XUMHYECKas PEaKIUsI», UCIIOIb3Ysl 3HAKOBYIO CUCTEMY XUMHH,
® pacKpbIBaTh CMBICII 3aKOHOB COXPaHEHHSI MACCHI BEIIECTB, TTOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJISIPHON TEOPHH;
pastanb XUMHUYCCKUC U q)HSI/II-IGCKI/Ie SIBJICHUS
Ha3bIBaTh XUMHYECKHE DJICMEHTEI,
OTIPENIEeIISITh COCTAB BEUIECTB 10 MX (hopmyam;
OTIPEIeTISAITh BAJIGHTHOCTh aTOMa JIEMEHTAa B COSMHEHUSX;
OHpGI[eJIHTB TUII XUMHUYCCKUX peaKuHﬁ;
Ha3bIBaTh IIPU3HAKU U YCIOBUA NIPOTEKAHUS XUMHUECKUX PEaAKLIUi;
BBISIBIISITH IPU3HAKHU, CBUAETEIBCTBYIOIINE O MPOTEKAHUU XUMUYECKON peaKLU MPH BHIMOTHEHUU XUMHUECKOTO OIIbITA;



COCTaBJIATH (hOPMYITBI OMHAPHBIX COCTMHEHHUI;

COCTaBJISATh YPaBHEHUS] XUMUYECKUX PEAKLIU;

co0moIaTh MpaBuiia 0€30MacHoi padoThl PU MPOBEIEHUH OIBITOB;

HI0JI30BATHCS JIAOOPATOPHBIM 000PYAOBAaHUEM U TIOCYIOM;

BBIUUCIISITH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB;

BBIUUCIISITH MACCOBYIO JIOJTF0 XUMUYECKOTO 3JIEMEHTA 10 POpMYysie COeAMHEHMUS,

BBIYHCIISITH KOJTMUYECTBO, 00BEM HIT MACCy BEIIECTBA 110 KOJIHMYECTBY, 00bEMY, MacCe PEareHTOB WIH MPOAYKTOB PEAKIINH;
XapakTepru3oBaTh (PU3MUECKUE U XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPO/Ia M BOJAOPOAA;

HO0JIy4aTh, COOMPATh KUCIOPOA U BOJOPO/;

pacrno3HaBaTh ONBITHBIM ITyTEM I'a3000pa3HbIe BELIECTBA: KUCIOPO, BOJOPO/;

PacKpeIBaTh CMBICI 3aKOHA ABOTapo;

PacKpbIBaTh CMBICI MOHATUH «TEIUIOBOM 3((EKT peakumy», «MOJISIPHBIA 00BEM»;

XapakTepu3oBaTh (PU3NYECKHE U XUMUYECKUE CBOIICTBA BOJIBI;

PacKpbIBaTh CMBICII IIOHATHS «PacTBOPY»;

BBIUUCIISITH MACCOBYIO JIOJII0 PACTBOPEHHOIO BEILIECTBA B PACTBOPE;

IIPUTOTOBJISITH PACTBOPHI C ONIPEAECIICHHON MAaCCOBOM J0JI€N pACTBOPEHHOTO BEIIECTBA;

Ha3bIBaTh COEAMHEHMS U3YUEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;

XapakTepru3oBaTh (PU3MYECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAHUH, COJICH;
OIPEAEIIATh IPUHAUIEKHOCTD BELIECTB K ONPEAEIEHHOMY KJIACCY COEUHEHMI;

COCTaBJIATh ()OPMYJIBI HEOPIraHUYECKUX COEIMHEHUH N3yYEHHBIX KIacCOB;

IIPOBOJMTH OIBITHI, NOATBEPKAAIOIINE XUMUYECKUE CBOWCTBA N3YYEHHBIX KJIACCOB HEOPTaHNYECKUX BEILECTB;
pacno3HaBaTh OIBITHBIM ITyTEM PAaCTBOPHI KMCIIOT U IIEJI0Uel 10 N3MEHEHNIO OKPACKU MH/IMKATOPA;

XapaKTepU30BaTh B3aUMOCBS3b MEXKIY KlacCaMH HEOPraHUYECKUX COCUHEHU;

packpsiBaTh cMbIci [lepuoanueckoro 3akona /.M. Menneneesa;

OO0BSCHATh (PU3NYECKHI CMBICT aTOMHOTO (TIOPSKOBOI0) HOMEpa XMMUYECKOIO 3JIEMEHTa, HOMEPOB I'PYIIIbl U MEpUoJia B MEPUOANYECKON

cucteme JI.1. Menaeneena;

00BSCHATH 3aKOHOMCPHOCTH U3MCHCHUA CTPOCHUA aTOMOB, CBOICTB 2JIEMEHTOB B npeaciax MaJiblX NCpUOa0B U I'NIABHBIX MOATPYIIIL;
XapaKTCPHU30BaTh XUMHUYICCKUC DJICMCHTDBI (OT BOAOpOda 0 I(aJ'ILI_II/IH) Ha OCHOBC HX IIOJIOKCHUS B HepI/IO,HI/I‘ICCKOﬁ CHUCTEMC I[I/I MeHL[eneeBa

1 0COOEHHOCTEH CTPOCHHUS UX aTOMOB;

COCTaBJISATh CXEMBI CTPOEHUSI aTOMOB TiepBbIX 20 eMeHToB nepuoanyeckoi cucremsl .M. Menneneena;
PacKpbIBaTh CMBICI IIOHATUIN: «XUMHUUYECKAs! CBA3bY, «3JIEKTPOOTPULIATEIILHOCTDY;
XapaKkTepu30BaTh 3aBUCUMOCTh (PU3UUYECKUX CBOMCTB BEIECTB OT TUIA KPUCTAJUIMYECKOM PEeIeTKHY;



OTIPENIETISITh BUJL XUMUYECKOM CBSI3M B HEOPTAaHUYECKUX COSTUHEHUSX;
U300pakaTh CXEMBI CTPOSHUS MOJIEKYJI BEIIECTB, 00Pa30BaHHBIX Pa3HBIMU BUAAMH XUMUYECKUX CBS3CH;
pacKpbIBaTb CMBIC TOHSATUA «HOH», «KATHOH», «AHUOH», «AJIEKTPOJHUTBD», «HEIIEKTPOIHUTBD», «IJIEKTPOJUTHUYECKAS HUCCOLUAIUSY,

«OKHUCIIUTCIIBb», «CTCIICHb OKUCICHUA» «BOCCTAHOBUTCIIBY», «OKHCIICHHUC)», «BOCCTAHOBJICHUC)),

ONPENEIATh CTENIEHb OKHACIEHUS aTOMa 3JIEMEHTA B COCIUHEHUU;

PACKpBIBATh CMBICI TEOPUU IEKTPOIUTHYECKON TUCCOLNALINY;

COCTaBJIATh YPABHEHMS DJIEKTPOIUTUYECKOM TUCCOLMALIMM KUCIIOT, 11EJI0Y€EH, COIeH;

OOBSICHATB CYIIHOCTb IPOLIECCa IEKTPOIUTHUECKON JUCCOLMALINY U PEAKIIMA HOHHOIO OOMEHa;

COCTaBJIATh MOJHbIE U COKpAIllEHHbIC HOHHbBIE YPAaBHEHMS PEaKIMU OOMEHa;

OTIpeeIIATh BO3MOKHOCTD ITPOTEKAHUS peakluii HOHHOTO OOMEHa;

IIPOBOJUTB PEAKLIMH, TOATBEPKIAIOIINE KAYECTBEHHBIN COCTAB Pa3JIMYHBIX BEIECTB;

OIIPENEIATh OKUCIUTENL U BOCCTAHOBUTEIID;

COCTaBJIAATh YPAaBHEHUS OKUCIUTEIIBHO-BOCCTAHOBUTEIIBHBIX PEAKLIMIA;

Ha3bIBaTh (PAKTOPHI, BIUAIOIINE HA CKOPOCTh XUMUYECKOH peakii;

KJ1acCU(UIMPOBATh XUMUYECKUE PEAKIIMU IO Pa3IMUHbIM IIPU3HAKAM;

XapaKTepU30BaTh B3aNMOCBS3b MEKIY COCTaBOM, CTPOEHUEM M CBOMCTBAMYU HEMETAJLIOB;

IPOBOJUTH OIBITHI 110 MOJIYYEHHUIO, COOUPAHUIO U U3YYEHUIO XUMUYECKHUX CBOMCTB ra3000pa3HbIX BEIIECTB: YIJIEKHCIIOrO T'a3a, aMMHaKa;
pacro3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: YTJICKUCIIbIA I'a3 1 aMMHAK;

XapaKTepU30BaTh B3aUMOCBS3b MEKIY COCTaBOM, CTPOCHHEM U CBOMCTBAMH METAJLJIOB;

Ha3blBaTh OPraHMYECKUE BEILIECTBA 10 MX (popMyiie: MeTaH, 3TaH, TWIEH, METaHOJI, 3TAHOJ, INIMLEPUH, YKCYCHAs KUCIIOTa, aMUHOYKCYCHas

KHCJIOTA, CTCAPpUHOBAA KHUCJIOTA, OJICMHOBAA KUCJIOTA, I'NIIOKO034a,

OIICHUBATH BIUSHUE XUMUUYECKOTO 3arps3HEHUS OKPYKAIOIIECH Cpe/Ibl Ha OPTaHU3M YEJIOBEKa;
rPaMOTHO 00paIaThCs C BEMIECTBAMHU B MIOBCETHEBHON KU3HH
OTPENIENSAITh BO3MOXKHOCTh MPOTEKAHUS PEAKIUNA HEKOTOPBIX MPEACTaBUTENCH OpPraHMYECKUX BEIIECTB C KHUCJIOPOJIOM, BOJOPOIOM,

MeTalllaMu, OCHOBAHUAMU, I'aJIOT'CHAMU.

Bbll’lyCKHuK noJjydunm 603MOUCHOCNTb HAYUYUNMbCA!

gvlogucamov U npoeepsimsb IKCNEePUMEHmMAlIbHO cUunomesbl 0 XUMUYEeCKUX CcB0UCmBax eeuecme Ha OCHoee ux cocmaea u CmpoeHu:, ux

cnocobrocmu 6Cmynantb 6 XxumuuyecKkue peakyuu, o xapakmepe u npodykmax Pas3iuvyrnsblx xumu%cxuxpeakuuﬁ;

Xxapakmepusoeams eewecmea no cocmaesy, Cmpoeruro u ceoﬁcmeaM, ycmarnaesiueanib l’lpullI/lHHO'CJle()CWl@eHHble C6A3U MeDfC()y OQHHBIMU

Xxapakmepucmuxkamu eeujecmeda,

cocmasiiAinib MOJEK)JIAPHble U NOJIHbIE UOHHbLE YPABHEHUSA NO COKPAUEHHBIM UORHBIM YPABHEHUAM,



® NPOCHO3UPOBAMb CNOCOOHOCMb Beuiecmed NPosBIamb OKUCIUMENbHbIE UL 80CCIMAHOBUMEIbHBLE CBOUCMBA C YUemOoM CHeneHell OKUCTeHUs
2/IeMEHMO8, 6X00SAUIUX 8 €20 COCMAB,

® CoCmasnAms ypaeHeHUs peakyull, COOmMeemcmayuWux nocie008amelbHOCMU NPedpauieHUll HeOP2aHUYeCKUX 8eecmes pasiuiHblxX K1accos;

® 8bl0GUCAMD U NPOBEPSIMb IKCNEPUMEHMAILHO 2UNOME3bl O Pe3yYabMamax 6030elUCmBUsl PA3IUYHbLIX (PAKMOPO8 HA U3MEHeHUe CKOPOCmU
XUMUYECKOU peakyuil;

® UCNOIBL3068AMb NPUOOPEMeHHble 3HANUSL OIS IKOIO2UYECKU SPAMOMHO20 NOBEOeHUs 8 OKpYcaloueli cpeoe;

® uCnoIvL306amMb NPUOOPemeHHble KItouesble KOMNemeHYuy Npu 6bINOJIHEHUU NPOeKMo8 U Y4eOHO-UCCIe008ameNbCKUX 3a0ad no U3yyeHuro
ceolicma, cnoco608 noyyeHuss U pacno3HaA8aHUs 6euwecms;

® 00bEeKMUBHO OYEHUBAMb UHPOPMAYUIO O BeUeCNBAX U XUMUUECKUX NPOYeCccax,

® KpUmMuyecku OMHOCUMbCS K NCeBOOHAYUHOU UHGopMayuu, HedoOPOCO8eCMHOU peKiame & CPpeoCmeax Macco8ou UHGOpMayuL;

® 0CO3HABAMb 3HAYEHUE MEOPEMUYECKUX ZHAHUL NO XUMUU 051 NPAKMUYECKOU 0esimelbHOCMU Yel08eKd,

® co30aeamv MoOenu U cxemvl Ol peuleHus Y4eOHbIX U NO3HABAMENbHbIX 3a0ay, NOHUMAMb HeoOX00UMOCMb COONI0OeHUsT NPeOnUCcanuil,
npeonazaemvlx 8 UHCMPYKYUAX N0 UCHONb308AHUIO IEKAPCME, CPeOCmE ObIMOBOU Xumuu u op.

Jast cjensiX ¥ cAa00BHISINIUX 00YYAKOIIUXCS: BIQJICHHC MMPABWIAMH 3aIHCH XUMHYECKHUX (OPMYJI C MCIIOIB30BAHUEM peTbe(PHO-TOUCTHOM
cucteMbl o0o3HaueHuii JI. bpaiins;

AJIsl O0yYAIIIMXCSl ¢ OrPAHUYEHHBIMH BO3MOSKHOCTSIMH 3/I0POBBSI: BJIQJICHHC OCHOBHBIMH JIOCTYITHBIMH METOJAMH HAayYHOTO TO3HAHWSI,
UCMOJIb3YEMBIMU B XUMHUHU.

2. Conep:xxkanue yueOHOro kKypca « XuMus»
HepBOHaanLHLIG XUMHUYCCKUC ITOHATHUA

IMpenmer xumuu. Tesaa u BemecTBa .OCHOBHBIC METOJIBI ITO3HAHUS: HAOMIOACHHE, U3MEPECHHE, IKCIIEPUMEHT. DU3nuecKkne M XUMUYECKHUE SBICHUS.
YucTteie BemecTBa U cMecH. CriocoObl pa3zeneHus cMeceid. AToM. Mornekyia. XUMHUECKUH IeMEeHT. 3HaKH XUMHUYECKHUX AJIeMEHTOB. [IpocThie U CIIOXKHBIE
BelecTBa. BaneHTHOCTh. 3aKOH MOCTOSIHCTBA COCTaBa BellecTBa. Xumuueckue Gopmyinbl. MHaekcsl. OTHOCUTENIbHAS aTOMHAsh U MOJICKYJISIpHAsT MacChlI.
MaccoBasi 10711 XMMHYECKOTO 3JIEMEHTa B COEIWHEHHH. 3aKOH COXpAaHEHHsI MacChl BEIIECTB. XuMuyeckue ypaBHeHHs. KoadduumeHnTtsl. YcmoBus u
MPU3HAKU IPOTEKAHUS XUMUYECKUX peakiuii. Moab— eIMHMIa KOJIMUeCTBa BemecTBa. MoJsipHas Macca.

Kucaopoa. Bonopoa

Kucnopon— xumuueckuit snemMeHT u npoctoe BemiecTBo. O30H .CoctaB Bo3nyxa. Ouznueckue U XUMHUYECKHE CBOMCTBa kuciopoza. [lomyuenue u
npuMeHeHue kucinopoza. TemnoBoit s dekt xumudeckux peakiuid. [ToHsATHE 00 9K30-MIHIO TEPMUYECKUX peakIusIX. Bogopoa—XuMHUYeCKUid SJIEMEHT U
npoctoe BemecTBo. Du3nveckne U XUMUUECKHE CBOMCTBA Bojmoposa. [lomydyenue Bogopoaa B mabopatopuu. [lomydenue Bogopoaa B MPOMBIILIEHHOCTH.
[Tpumenenue Bogopoa. 3akoH ABoraapo. MosipHbIil 00beM Ta30B. KauecTBeHHbIE peakIny Ha Ta3000pa3Hble BelecTBa (KUCI0po, Boaopoxd).O0beMHbIe
OTHOIIIEHHUS TA30B MPU XUMUIECKUX PEAKITUAX.



Bona. PacTBopsl

Bona B mpupone. KpyroBopor Bonabl B mpupoae. dusmueckne M XMUMHUYECKHME CBOMCTBAa BoAbl. PacTBOphl. PacTBOpMMOCTH BeHIECTB B BOJE
Konnentpanus pactBopoB. MaccoBasi 70Ji1 paCTBOPEHHOTO BEIIECTBA B pACTBOPE.

OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSAMHEHUN

Oxcuanbl. Kimaccudukanms. Homenknarypa. @u3ndeckre CBOMCTBA OKCUAOB. XUMHYECKHE CBOMCTBA OKCHIOB. [loydeHne m mpruMeHEeHHE OKCHIIOB.
OcnoBanus. Knaccudukarus. Homenknarypa. @usudeckue cBoiicTBa ocHoBaHM. [lomyyeHne ocHoBaHmii. XWMHUYECKHE CBOMCTBa OCHOBaHWU. Peakius
Hertpanmm3anuu. Kucnorel. Knaccudukanusa. Homenknarypa. @usnyeckne cBoicTBa KUCIOT. [lomydeHne u mpuMeHEHHE KUCIOT. XUMHUYECKHUE CBONCTBA
kucnot. Munukaropel. V3MeHeHne OKpacku MHAMKATOPOB B pasnuyHbiX cpenax. Comu. Knaccudukamus. Homenknarypa. dusnueckue CBOWMCTBA COJNEH.
[Tomyyenne u mpuMeHeHHE coyie. XUMUYECKHE CBOMCTBa cosiel. ['eHeTwdeckas CBS3b MEXAY KiaccaMd HEOpPraHMuecKux coenuHenuid. [Ipobiema
0€30MMacHOTO HMCTOJIb30BAaHUS BEIIECTB M XUMUYECKUX PEaKIMi B MOBCEIHEBHOH XU3HU. TOKCHYHBIC, TOPIOYHME W B3PHIBOOMACHBIC BEIIECTBA. bhITOBas
XUMUYECKasi TPAMOTHOCTb.

Crpoenne aToma. Ilepuonnueckuii 3aK0H U IEpUOINYECKAs CUCTEMA XMMHUUECKUX 3nemeHToB [I.J11.Menneneepa

CrpoeHue atoMa: siApo, SHEPreTudeckuii ypoBeHb. CocTaB sijpa aToma: MpOTOHBI, HEUTpoHbI. M3oTonsl. [leprnonnueckuii 3akon [{.M1. Menneneena.
[lepuonuueckas cucrteMa xumudeckux snemeHToB [[.M.MenaeneeBa. ®@u3znyeckuil CMbBICA aTOMHOIO (MOPSIAKOBOTO) HOMEpPAa XMMHUYECKOIO 3JEMEHTA,
HOMEpaA IpyHIbl U NEpHOJa NMepUoaArndecKor cucteMbl. CTpOeHHE YHEPreTUYECKUX YPOBHEM aTOMOB MEpBbIX 20 XMMHUYECKUX 3JIEMEHTOB NEPHUOINYECKON
cuctembl J[.M. MenneneeBa. 3aKOHOMEPHOCTH HU3MEHEHHUSI CBOMCTB aTOMOB XMMHYECKHX 3JIEMEHTOB M MX COCIMHEHMM HAa OCHOBE IIOJOKEHHUS B
nepuoanueckoit cucreme J[.M. MenaeneeBa u ctpoenust aroma. 3Hauenue Ilepuonnueckoro 3akona J[.M.Menzaeneena.

Crtpoenue BeniecTB. XUMHUYECKasl CBS3b

DIEeKTPOOTPULIATEIBHOCTh ATOMOB XMMHUYECKHUX 3J€MEHTOB. KOBajleHTHass XMMHUYECKasl CBs3b: HENoJisApHas U nosisipHas. lloHatue o BOmOpoaHOM
CBS3M U €€ BIMSHHM Ha (U3MYECKHE CBOWCTBA BEIISCTB HAa MNpuMepe Boabl. MoHHas cBsi3b. MeTammmdeckas CBsi3b. THIBI KPHCTAUIMYECKUX
pernieTok(aToMHas, MOJIEKyIIsipHasi, HOHHAs, MeTaJUTMYecKas). 3aBUCUMOCTh (DU3MUECKHUX CBOMCTB BEUIECTB OT THUIA KPUCTAIITNYECKON PEIIETKH.

XuMHYeCcKHe peakuuu

[Tonatue o ckopocTH XxUMHUYECKOH peakiuu. DaKkTOpbl, BIUAIOININE HA CKOPOCTh XUMHUECKOoW peakiuu. [lonstue o katanuzarope. Knaccudukanus
XUMHUYECKUX PEAKUUU IO Pa3IMYHbIM MPU3HAKAM: YHCIY M COCTABY MCXOJHBIX M MOJYYEHHBIX BEIIECTB; MU3MECHEHUIO CTEIICHEH OKHCIICHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB; MOMVIOUIEHUIO WIH BBIJIEJICHUIO YHEPTUU. DIEKTPOIUTHUECKAs JUCCOUUALMS. DIEKTPOIUTHI U HENEKTPoIUThl. oHbl. KaTnoHs!
aHnOHBI. Peakniun MOHHOTO OOMEHA. YCIIOBUS MPOTEKAHHS PEAKIMi MOHHOTO OOMEHA. DJIEKTPOJUTHYECKAs] AUCCOLMAIMS KHCIIOT, HIEJOYEeH U COJICH.
Crenenb okuciieHus. OmnpeneneHue CTENEeHH OKUCIEHUS aTOMOB XHMHMUYECKHX 3JEMEHTOB B coeluHeHusX. Oxkucnurens. BoccranoButens. CyniHOCTh
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUM.

Hewmeramnsl IV — VII rpynn 1 ux coeguHeHus

[lonoxeHne HEMETAUIOB B MEPUOJMYECKON cucTteme xumuueckux syeMeHToB J[.M.MenneneeBa. OOmue cBoiicTBa HeMeTaJlIoB. ['amoreHsl:
¢buznueckrue u XxuMudeckue cBorcTBa. CoeMHEHHS TaJOTEHOB: XJIOPO BOAOPO/I, XJIOPO BOAOPOIHAS KUCIIOTa U ee conu. Cepa: Gu3MYecKue U XUMUIECKIE
cBoiictBa. COeTMHEHHSI CEPBI: CEPOBOMOPOI, CyIb(uabl, okcuapicepbl. CepHas, CEpHUCTAst U CEPOBOJOPOIHAST KUCIOTHI M UX CONU. A30T: pu3nyeckue u
xuMmuueckue cBoiictBa. AMMuak. Comu ammonusi. OKCuabl a30Ta. A30THas KucioTa u ee conu. @ocdop: pusndeckne u xumMuueckue cBoicTBa. CoeAMHEHUS



docdopa: okcun hocdopa (V),oprodochopHas KuciIoTa u ee Colu. YTIIepoa: Gu3ndecKrue 1 XUMUISCKUE CBOWCTBA. AJUIOTPOIIHS YIiIepo/a :anmas, rpadur,
kapouH, dyminepensl .Coequnenus yraepoza: okcuasl yraepoaa (IDu(1V), yronasaas kucnota u ee conu. KpeMHuit 1 ero coeiMHEHUS.

MeTajljibl M MX COeIMHEHHA

[TonoxeHue METaIOB B IEPUOIUYECKOM cucTeMe XUMHUYecKHX 3neMeHToB J[.M. MenneneeBa. MeTtaisl B Ipupoje U o0IIKe CIIOCOOBI UX MOTyYESHHUSI.
OObmue ¢usznyueckre cBoiicTBa MeTauioB .O01Me XUMUYECKHUE CBOMCTBA METAJUIOB: PEAKIMU C HEMETAJUIAMH, KHUCIOTaMHU, COJISIMU. DIEKTPOXUMHUYECKUN
psia HanpsbkeHud MeTayuioB. 1llenounslie MeTasisl U ux coenuHenus. lllenouno3emMenbHbIe METAIUIBI U X COCUHEHUS. ATIOMUHUI. AMPOTEPHOCTh OKCHIA
u ruapokcua amoMunns. XKenezo. CoequHeHUs xKee3a U UX CBOMCTBA: OKCUIBI, THAPOKCHABI U comu sxene3a(ll u I11).

IlepBoHayanbHbIEe CBEICHUS 00 OPraHMYECKUX BEILECTBAX

[lepBoHavasibHbIE CBEACHHS O CTPOEHUU OPIaHUYECKUX BEIIECTB. YTIIEBOAOPObl: METaH, 3TaH, dTWICH. VICTOYHUKHU yrieBOIOPOOB: NPUPOIHBIH Ta3,
HedTH ,yrosb. Kucnopoacoaepkamye COeIUHEHHS: CIUPTHI(METAHOJ, TAHOJ, TJUIEPUH), KApOOHOBBIE KUCIIOTHI (YKCYCHas KHUCIIOTa, aMHHOYKCYCHas
KHCJIOTa, CTEapUHOBAs U OJICMHOBAs KUCJIOTHI). bruomornyecku BaykHbIe BEIIECTBA: KUPBI, TTII0K03a, OeJIKU. XMMUYECKOE 3arpsi3HEHUE OKPYKAaIOIIel cpebl
U €70 IOCIEACTBHUS.

Tunbl pacuyeTHbIX 3a1a4:

Beruuciienue MaccoBoi 10U XUMHUYECKOTO 3JIEMEHTA 10 (hOpMyJsie COeIUHEHHS.

YcTanosneHue npocteiiieil opmMysbl BEECTBA 0 MACCOBBIM J0JISIM XUMUYECKUX AJIEMEHTOB.

Bbruuciienusi 1o XMMHUYECKHM YpaBHEHHSM KOJHYECTBAa, OOBEMa, MAcchl BEIIECTBA 1O KOJIMYECTBY, O0BEMY, Macce PEarcHTOBWJIM MPOJYKTOB
peaxuuu.

PacueT MaccoBoii 10711 paCTBOPEHHOT'O BEIIECTBA B PACTBOPE.

[TpumepHBbIe TEMBI TPAKTHYECKUX PabOT:

JlaboparopHoe o6opyaoBaHue U TpreMbl oOpaieHus ¢ HuM. [IpaBuiia 6e30macHoi padoThl B XUMHUYECKOH JIaA00paTOpHH.

Ouuctka 3arps3HeHHON MOBapEHHON COJH.

[Ipu3Haku NpoTEKaHUs XUMUYECKUX PEaKIU.

[Tonmyuenue KuCIOpoa U U3y4eHHE €ro CBONCTB.

[Tonyuenue Bogopo1a U U3y4eHUE €r0 CBOMCTB.

[TpuroroBneHne pacTBOPOB C ONPEIEICHHON MacCOBOIl ToNiel paCTBOPEHHOTO BEIIECTBA.

Pemenue skcriepuMeHTaNIbHBIX 3a71a4 110 TeMe «OCHOBHBIE KJIACChl HEOPIraHUUECKUX COSIMHEHUI.

Peakiiun noHHOTr0 OOMEHa.

KauecTBeHHbIE peakiuy Ha HOHBI B PaCTBOPE.

ITony4yeHne aMmMHaka u U3y4eHUE €ro CBOMCTB.

[losrydenue yriekucioro raza u U3y4eHHe ero CBOMCTB.

Pemenne skcnepuMeHTaNBHBIX 3a1a4 110 Teme «Hemeramnsl IV — VII rpynmn 1 ux coeIMHEHUID.

Pemenue skcriepuMeHTaNIbHBIX 33Ja4 110 TeMe «MeTaibl U UX COSAUHEHUS.



Paspnensl, Tembl Kypca

KonunuectBo yacos

/1 [pumepHas Pabouas GE) % g
WIH aBTOPCKas | mporpaMma § S E
porpamMmma QE, E § E
& 5 =3
2 5 2 &
1. Tema 1. Beenenne 2 2 1 1
2. Pasgen 1. Bemecrso wu | 10 10 10 -
XUMHYECKHE SBIICHUS C
HO3UIUH aTOMHO-
MOJICKYJISIPHOTO YYCHHUS.
Tema 2. XuMuyeckue
3JICMEHThI M BEIECTBA B
CBETE aTOMHO-
MOJICKYJISIPHOTO YICHHS
3 Tema 3. Xwummunueckue | 4 4 3 - 1
SIBJICHUSI B CBETE AaTOMHO-
MOJICKYJISIPHOTO YICHHS
4 Tema 4. MeToabl XUMHHU 2 2 2 - -
5. Tema 5. Bemectsa B |6 6 3 3
OKpYyXKaroleun Hac
TIPUPOJIC U TEXHUKE
6. Tema 6. Ilonsatue orazax |6 6 5 1 -
7. Tema 7. Knaccer | 12 12 10 1 1
HEOPTaHMYECKHUX
COE€IUHEHNN
9. 4 4 4

Pasnenr 2. BemectBa un
XUMUYECKHE pPEaklUH B
CBETE 3JIEKTPOHHOU
TEOPUH




Tema 8. Ctpoenue aroma.
S nepHble peakiuu.

10.

Tema 9. Ilepmoamveckuii
3aKOH U TEepUOIUYECcKast
cucrtema syaemeHtoB J[.U.
MeHnaeneeBa

11.

Tema 10. Xwumuueckas
CBSI3b M CTPOEHUE BEIIECTB
B CBETE€  DIJIEKTPOHHOM
TEOPUU

12.

Tema 11. Xumuuyeckue
peakiumn B CBETE
AIEKTPOHHOM TEOPHH.
OBP

13.

Tema 12. Bomopox wu ero
BasKHEHIIINE COEIUHEHUS

14.

Tema 13.I"anmoreust

15.

Tema 14. OO6oOmecHue
3HAHUHI 0 HaubOoIee
BaXHBIX XapaKTEPUCTHKAX
BEIIECTB M XHUMHUYECKHX
IPOIECCOB

HUTOI'O:

70

70

54

9

5

3. TemaTuyeckoe miIaHupoBaHue 8 KJIaCC € yKa3aHMeM KOJMYECTBA YACOB, OTBOJAMMbIX HA M3YyYeHHE KAKIOH TeMbI

Homep
ypOKa

My
HKT

yue | Tema ypoka
OHHU
Ka

Jlar

IMpeameTHbIe
pe3yJbTaTbl

MeTanpeameTHbie,
JUYHOCTHDIE
o0y4yeHmus,

YV

pe3yabTaThl

Buapbl
KOHTPOJISI
o0paTtHoil
CBA3U

YuebHoe
o0opyaoBaHue




| yeTBepTH-16uacon

IInanupyemble pe3yJbTaThbl:

JInmunoctubie YY/I: Oco3HaBaTh €IMHCTBO M LIEJIOCTHOCTh OKPYXKAIOIIET0 MHPA, BO3MOXHOCTH €r0 MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTHXKEHUIA
HaykH. [locTeneHHO BpICTpanBaTh COOCTBEHHOE LIETIOCTHOE MUPOBO33PEHHE: OCO3HABATh MOTPEOHOCTh U TOTOBHOCTh K CAaMOOOpPA30BaHHUIO, B TOM YHCJIE U B paMKax
CaMOCTOSATENILHOW J€ATENIbHOCTU BHE IIKOJIbI; OLEHUBAThH KU3HEHHBIE CUTYAIllUH C TOUKH 3peHHs 0e30MacHOro oopasa >KU3HH U COXPAHEHHs 3/J0POBbS;OIICHUBAThH
HKOJIOTMYECKUN PUCK B3aMMOOTHOLIEHUH 4enoBeKa M Npupojsl. PopMUPOBATH HKOJIOTMUECKOE MBIIUIEHHE: YMEHHE OLEHUBATh CBOIO JEATEIbHOCTh U MOCTYIKH
JPYTUX JIO/IeH C TOUKU 3pEHUS COXPAHEHUS OKPY’KAIOIIEeH Cpeibl - rapaHTa XKHU3HH U OJaronoixy4us Joaeil Ha 3emie.

Meranpeamernsie YY1

Peecynamusnvie YVJ/]: CaMocTosTeNbHO OOHApYX HMBaTh M (OPMYJIHPOBATH Y4eOHYIO MpoOIeMy, ONpelneliaTh Leldb Y4eOHOH IesITeIbHOCTH, BHIOMpATh TeMY
npoekTa. BeiaBurath BepcuM pelieHusi MpoOJeMbl, OCO3HABATh KOHEUYHBIA pe3yiabTaT, BbIOMpaTh U3 NPEIJIOKEHHBIX M HCKAaTh CAMOCTOSITENILHO CpeICTBa
noctkeHus nend. CocTaBnaTh (MHAMBHUYaIbHO WIHM B TPYIIE) IUIAH pelieHus npobiaemsl (BBIIOTHEHUs TpoeKTa). PaboTtas o miany, cBepsTh CBOM JACHCTBUS C
LEeNbI0 U, TIPU HEOOXOJMMOCTH, UCIIPABIATH OLIMOKU CaMOCTOSITeNIbHO. B auanore ¢ yuurenem COBEpIIEHCTBOBaTh CaMOCTOSTEIbHO BhIPAOOTaHHBIE KPUTEPUU
OLICHKH.

Iloznasamenvrvle YY/]: AHanu3upoBaTh, CpaBHUBATh, KJIAaCCU(DUIIMPOBATH U 00001IaTh (PaKThl U SBJICHUA. BBIABIATH MPUUUHBI M CICICTBUS MPOCTHIX SBICHUM.
OcymiecTBIATh CpaBHEHHE, CEPHALIMI0 M KIaCCU(UKALIUIO, CAMOCTOATEIBHO BHIOMpAas OCHOBAHUS M KPUTEPHUU JUISl YKA3aHHBIX JIOTMYECKUX ONEpaluid; CTPOUTH
KJ1acCU(UKAILMI0O HA OCHOBE JHMXOTOMHYECKOIo JAelieHus (Ha ocHOBe oTpuiaHus). CTPOUTH JIOTMUECKOE PACCyXkJICHHE, BKIIOYAIOIIEee YCTAHOBIECHUE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH. CoznaBath CXEMaTHYECKUE MOJIENU C BbIJIEJIEHUEM CYLIECTBEHHBIX XapaKTEPUCTUK 00BeKTA.
CocTaBiTh TE3UCHI, PA3IMYHbIE BUABI IIAHOB (MPOCTHIX, CIOXKHBIX U T.11.). [IpeoOpa3oBbiBaTh HHGOPMALIMIO U3 OJHOTO BHA B IPYrod (TaObiuIly B TEKCT U IIp.).
BbIuuTHIBaTH BCE YPOBHU TEKCTOBOW MHGpOpPMAIMU. YMETh ONPEAEATh BO3MOKHBIE MCTOUHUKM HEOOXOTUMBIX CBEACHUH, NMPOU3BOAMTH MOUCK MH(OpMALUH,
aHAIM3UPOBATH U OIICHUBATH €€ TOCTOBEPHOCTD.

Kommynuxamuenvie ¥YV/[ CaMoCTOATENBHO OPTaHU30BBIBATh y4eOHOE B3aMMOACHCTBHIE B TPYIIE (ONpeAesaTh O0IINe HeNd, PacpeessiTh POJIH, TOTOBAPUBATHCS
JIPYT C IPYTrOM | T.1I.).

IIpenmeTHble pe3yabTaTbl: Yuenux nayuumcs: XapaKTepU30BaTb OCHOBHBIE METO/bI MTO3HAHUS: HAOJI0/IEHNE, U3MEPEHHE, SKCIIEPUMEHT; ONUCHIBATh CBOMCTBA
TBEPAbIX, XHUAKHX, Ta3000pa3HBbIX BEIIECTB, BBIIENSAS HUX CYIIECTBEHHbIE TPU3HAKH; PACKPHIBATH CMBICI OCHOBHBIX XHMHUYECKUX TOHATHUH «aTOMM,
«MOJIEKYJIa», «<XUMUYECKUN DJIEMEHT», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJICHTHOCTH», «XUMHUYECKas PEAKIUSI»,UCIOIb3Ysl 3HAKOBYIO CUCTEMY
XMMUH; PACKpbIBaTh CMBIC]I 3aKOHOB COXpPaHEHHsI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOW TEOpUH; pa3InyaTh XUMUYECKHE U (U3HUYECKUE
SBJICHUS; Ha3bIBaThb XMMHUYECKHE D3JIEMEHTBI; ONpPENEIsITh COCTaB BEHIECTB MO MX (opMysaM; OINpEAeNsaTh BaJEHTHOCTh aToMa 3JEMEHTa B COEJIUHEHUSX;
OTpEeNATh TUMl XUMHUYECKHX pEeaKlUi; Ha3blBaTh MPU3HAKKM U YCJIOBUSA MPOTEKAHUS XUMHUYECKHX PEaKIUW; BBIABIATH NMPU3HAKH, CBHUAETEIHCTBYIOIIUE O
NPOTEKAHUN XUMHUYECKOH PEaKIy MPH BBITOJTHEHUHA XUMHUYECKOTO OIBITA;

Yuenux mosy4uT BO3MOKHOCTb HAYYUTBCS: BBIJIBUTATh U MIPOBEPATH SKCIIEPUMEHTAIBHO FMIOTE3bl 0 XMMUYECKHX CBOMCTBAaX BELIECTB HA OCHOBE UX COCTaBa U
CTPOEHHS, UX CIOCOOHOCTM BCTYNAaTh B XMMHUYECKHE PEAKIUH, O XapaKTepe U MPOAYKTaX PazIUYHbIX XMMHUYECKHUX peaKluil;XxapakTepu30BaTh BEIIECTBA IO
COCTaBy, CTPOEHHIO M CBOMCTBAM, YCTaHABJIMBATh IPUYMHHO-CJIEJICTBEHHbIE CBA3H MEXy JAHHBIMU XapaKTEepPUCTHKAMHU BEIIECTBa.

Benenne. (2 yaca)




1. B pesynbraTe M3ydeHUs | CMBICIIOOOpa3OBaHHE — | Tect ¢ | Aemoncrpauumn. (/I
TEMbI y4dalllecs JOJKHbBI | YCTAHOBJICHHUE YYalllUMUCS CBSI3U | 3a/laHUSIMU ) M3menus w3
3HAThb MIOHSATHSL | MEXKIY LIENBIO yueOHoil | 6a30BOro CTEKJIa U
«XUMHYECKHI 3JEMEHT», | ACSITEIbHOCTU M €€ MOTHUBOM, | YPOBHS ATIOMUHUS.
Beenenne. Xumusa u «BEILECTBO»,  «ATOMBI» | APYTUMU CJIOBaMH, mexnay | (Camorpo- Mognenun MoJeKyil.
HAyYHO-TEXHUYECKUN «MOJIEKYJIbI», HCTOPHUIO | pe3Yy/IbTATOM YUEHHUS U TEM, UTO | BEpKa no | [Ipe3zenranusi.
1. nporpecc. Thb IlpaBuia BO3HUKHOBEHHUS HAayKH, | MOOYKIaeT NesATeNbHOCTh, pajad | KoJaM) Komnexnus
NOBE/IEHHU B KaOHWHETe BKJIAJ YUEHBIX B |4Yero  OHa  OCYILIECTBISIETCS. I1acTMacc.
XUMUH. CTAaHOBJICHUU HAyKH. VYuyamuiics IOOJDKEH 3a1aBaThbCs Tabm Ne3,4., 5,6.
YmeTb pa3iauyaTth | BOOPOCOM O  TOM,  «Kakoe [IpoexkTHbIC
«BEILLECTBO» M «TEJO», | 3HAYECHHUE, CMBICI UMEET JIJIS1 MEHS paboThI
«IIPOCTOE BEILECTBO» M | yUEHHE
«XUMHYECKUM DIIEMEHT.
3HaThb nabopartopHoe | Opranuzanus ydactust ydanmxcs | [Ipaktudecka | JlaboparopHoe
obopynoBanue, NpUEMBI | B yueOHOH Oecene, | s paboTa o0opynoBaHue:
paboThl ¢ HUM, TEXHHKY | (POPMUPOBAHHE HaBbIKOB Ha6op
0€30M1aCHOCTH. MOCTPOCHHUS 00OCHOBAHHBIX, XUMHUYECKOH
[IpakTueckas  paboraNe YMmeTp  paboTaTh € | JOTMYECKH BBICTPOCHHBIX OTBETOB OCYAbI U
2 1. JlaboparopHoe XUMHUYECKOU MOCYAO0MN IIPUHAJIC)KHOCTEN
000py/sOBaHHE U IMPHUEMBI CraBUTh  SKCHEPHUMEHT, HIKOJIbHBIN
paboThI ¢ HUM. IIPUMEHATh 3HAHMUA Ha 1a00paTOPHBIiL
MIPAKTHKE. Tabm Ne5,6,50 ,80
IlITaTus
n1abopaTopHbIT
XUMUYECKUN
Tema: BemecTBo M XUMHYeCKHE SIBJICHHUS € NO3HIMHA ATOMHO-MOJICKYJIAPHOI0 YYCHHUS
XuMHYecKHe 3JIeMeHThI U BellleCTBa B CBeTe ATOMHO-MOJIeKYJIAPHOro yyenus (10 yacos)
2-3 Bxonnas KOHTpPOJIbHAS 3HaTh TIOHSITHS ! CTPYKTYPUPOBAHHUE 3HAHUM; Texymmit . ®usnueckue u
pabota «XMMHYECKHE pEeaKLU», XUMHUYECKHUE
3 «huznyeckue u OCO3HAHHOE U IPOU3BOJIBHOE SBJICHUS.
[lonsiTHEe «BemecTBO» B XUMUYECKHE  SIBICHUS, MOCTPOCHUE pedeBoro JlaGopar.
bu3uKe ¥ XUMHUU. IIPU3HAKH  XUMHUYECKHX BBICKa3bIBaHUSI B YCTHOM U OnsIT.ipUMEpPHI




duznueckue "
XUMHUYECKUE SIBJICHUS.
Onucanue (busrueckux

CBOMCTB BEIIIECTB.

pEeaKLHnid.

YMers: pasinyaTh
XUMHYECKHE u
dbuzmveckue  SBICHUS,
MIPUBOIUTH MIPUMEPBHIL.
3HaTh TTOHSITHS

«(I)I/ISI/IFICCKI/IC CBOI\/'ICTBa»,
arperatHo€ COCTOAHUC),

«IUIOTHOCTDBY.
VYMeTh OIHUCHIBATH
¢usnueckue  CBOMCTBA

BCIICCTB 110 IJIaHY.

NUCbMEHHOM (opMme;

buznueckux u
XAMUYECKHX
SIBIICHUI.
CreknsHHas
TpyOKa, CIUPTOBKA,
CTakaH, BOJIA,
JiepKaTelb,
Jy4dHa, Mpamop,
COJITHAs KUCIIOTA.
J. duzngeckue
CBOMCTBA BEIECTB.
(Bona,
Me€/1b,AJIFOMUHUI, YT
OJlb,
KeJe30,cepa,Xaopu
Il HATPHsI).

Tabn Ne40,
NuTepakTuBHBIC
IJIAKATHI
«XUMHYECKHE
peaKIum.

IIraTus
71a00paTOPHBII
XHUMHYECKHI

XumMmudeckue OJICMCHTHI:
HNX 3HAaKM H CBCIACHHA H3

HCTOPUH OTKPBITHUA.

3HaTh MOHATHUS: aToOM,
MOJIEKYJIa, XMMHWYECKUN
3JIEMEHT, HU30TOII,
aTOMHas macca,
MOPSIKOBBIN HOMED.

YMeThb HaXOOUTh
XUMUYECKUME 3JIEMEHTHI
B [ICXD, onpenenars ux

Anamms, cuaTes

Texymmit

[ICX5
HNHTepakTuBHBIE
TECTBI
«XUMUYECKHE
ABJICHUS

Tabm Ne37 Ne38.
[lItatus
71a00paTOPHBII




MECTOTOI0XKEHHE. XUMHYECKHMA
OCO3HAaHHOE€ W TMPOM3BOJbHOE | TeKyruit Ta6m Ne39,40,81
MIOCTPOEHUE peueBoro . Monenu aroMoB
BBICKa3bIBaHUSI B YCTHOH U U MOJIEKYIL.
MUCBbMEHHOW  (opme;  BBIOOD Kpucrannuueckue
HauOosee 3¢ heKTUBHBIX PEIICTKHY.
@opMBI  CYIIECTBOBAHUS
[TpuzHaku. 30 | cmoco0oB  pemieHusT 3ama4 B Komnekmun
XUMHYECKHX  JJIEMEHTOB.
XUMHUYECKHX DJIEMEHTOB. | 3aBUCUMOCTH OT KOHKPETHBIX METaJJIOB u
[IpocTteie ©  CIOXHBIE .
YMeTh: XapakTepHu30BaTh | YCIOBHUIA; HEMETaJUIOB.
BEIIIECTBA. Bemectra
XUMHUYECKHE  DIEMEHTHI Bosronka uoja.
MOJIEKYJISIPHOTO u
HEMOILEKVILIDHOLO Ha OCHOBE TOJIO)KCHHS B Kumnsiaenue BobI.
YIAp TICXD Komnexuun
CTPOECHHS.
MPOCTBIX  BEIIECTB
3JIEMEHTOB 1-3
MIEPHOJIOB.
Komnexnust IlIxana
TBEPJIOCTH.
IIPOTHO3UPOBAHUE — | Texymui . Pasnoxenne
MPEIBOCXUIIEHUE pe3ylbTaTa BOJIBI
U YPOBHS YCBOGHHS; €ro AJIEKTPUICCKUM
3HaTh TTOHSATHS: BPEMEHHBIX XapaKTEpPUCTHK; TOKOM.
«xuMu4eckast popmyma, Tabm Ne41.
CocraB BemecTB. 3aKoOH CMHAEKC. YmeTh KOHTPOJIb B (popMe CIIMUCHUS IlITaTus
MOCTOSIHCTBA coCTaBa. XapaKTepu30BaTh 3aKOH crocoba JEHCTBUS H  €ro 1abopaTOPHBIN
Xumudeckue GOpMYIIbL. MOCTOSIHCTBA COCTaBa H pe3ynbTata C  3aJ@aHHBIM XUMHUYECKHMA
Ka4eCTBEHHBII 51 3TAJTOHOM c LIEJIBIO
KOJMYECTBEHHBIN COCTaB. oOHapyXeHHs]  OTKJIOHCHUU
OT HETO;
[IpocTtrie BEIIECTBA 3HaTh MOJIOXKEHUSI | OCOBHAHHOE ¥ TPOM3BOJIBHOE | 3auérT. TICXD Tabma Nel
METaJIJIbl U HEMETAJUTBI. ATOMHO-MOJICKYJISIPDHOH | IOCTpOEHHUE peueBoro | Xumuyeckue | /[ Konnexuus




TEOpUHU BBICKA3bIBAaHUSI B YCTHOH U | DJIEMEHTHI. METAaJIJIOB.
3HaThb TIOHATHS | MUCbMEHHON  (opme;  BBIOOp JlabopaTopHbIii
OTHOCHUTEJIbHAS HaunOoee 3 PEKTUBHBIX onbIT (JI).
MOJICKYJISIpHasi ~ Macca, | ClocOOOB  pelieHus 3aaad B 1.A3y4enue
MaccoBasi J0JIsL | 3aBUCUMOCTH  OT KOHKPETHBIX 00pas1oB
3JIEMEHTOB. YCIIOBUH; HEMETAJIJIOB u
Ymetb OTIpeNeNsTh METAJUIOB.
OTHOCHUTEIBHYIO 2.AcnbiTanue
MOJICKYJISIPHYIO Maccy M TBEPJOCTH
MacCOBYIO JIOJTIO BEIIECTB c
3JIEMEHTOB. nomotupro  [Ikaner
TBEPAOCTH.
8-9 3HaTh OCHOBBI aTOMHO-
ATOMHO-MOJIEKYJISIPHOE
MOJIEKYJISIPHOTO YUEHHS.
8. yrerme Ymets OTIpeeNATh
OTHocHTeNbHAS aTOMHas
aTOMHYIO "
U MOJIEKYJIIpHas Macca
MOJIEKYJISIPHYIO Maccy.
10-12 3HaTh 3HaKkW nepBbiX 30 | IUIAHMPOBaHHE yueOHoro | Tekymuit [CX5
XUMHUYECKHX 3JIEMEHTOB, | COTPYJIHUYECTBA C YYHUTEJIEM U Tabm Nel
(bopMyIHPOBKY CBEpCTHUKAMHM — ONpeiescHHe
MEePUONYECKOr0 3aKOHA | Ieseld, (QYHKIMA  y4aCTHHUKOB,
u ero OCHOBHBIE | CIIOCOOOB B3aUMOJEHCTBHUS;
Cucrema XUMHAYECKHX TIOJIOKCHHSI.
9 3JIEMEHTOB J.N. YMeTs: OIIPENEHATh |ITOCTAHOBKA BOIIPOCOB -
Menpeneesa. I0JIOXKEHUE WHHUIMATHBHOE COTPYIHHYECTBO
XMMHYECKOI0 3JIEMEHTA B |B TIOMCKE M cOOpe H(pOopMaIH;
[Tepuoauueckoit
CUCTEME;
- Ha3bIBaTb XUMHYECKHE
9JIEMEHTBHI.
13-14 3HaThb OCHOBHEIE Leaenojaranmue - KakK Tabnuma Ne32,
BajeHTHOCT XMMHYECKUX .
10 HOHATHA: MOCTaHOBKa y4eOHOU 3amauu Neo55

9JICMCHTOB

«BAJICHTHOCTBL», IIPaBUJIO

Ha OCHOBC COOTHCCCHUA




YETHOCTU M HEUETHOCTH. TOrO, YTO YK€ H3BECTHO U
Ymetb OTIpeNIeNATh YCBOCHO yYaIIUMCS, ¥ TOTO,
BaJICHTHOCTh u 4TO eIle HEU3BECTHO;
COCTaBJIATh bopMyIbI
BEIIIECTB o
BaJICHTHOCTH.
15 CTPYKTYPUPOBAaHHE 3HAHUK; Texymmit Ta6mmma Ne45

3HaTh MOHATUS «MOJIbY,
«MOJISIpHAs Macca» OCO3HAaHHOE M IPOU3BOJIBHOE

11 KomnnyectBo  Bemiectna. Ymetpb BBIYHUCIIATH | IOCTPOCHUE peueBoro

Monns. KOJIMYECTBO  BEUIECTBA, | BBICKA3bIBAHUS B YCTHOW U
Maccy IO KOJMYECTBY | MUCbMEHHOH (popme;
BElIECTBA
16 KOHTpOJb B (opme cnudeHus | PponrtanbHbl | Tabmuma
3HaTh onpeaeneHue N o
cmocoba  geiicTBus W ero | . «[lepronmgeckast
«MOJISIpPHAsE Maccay.
pe3yibTara c 3aJJaHHBIM | AHarpaMMbl | cUcTeMa

YmMmets ONpPENEIATh

12 Momnsipras macca. ATAJIOHOM C LIETIbI0 OOHAPYKEHUS XUMHUYECKHUX
3Ha4YeHHE MOJISIPHBIX .
Mace, wmcio  wacray | CTCICHSHHH OT Hero anemeHToB» J[.W.

’ Menpneneesa.(IICX
BEIIIECTB.
9)
XuMuueckHe siBJ1eHHsI B CBeTe AaTOMHO-MOJIEKYJISIPHOIO YueHHs — 4 yaca

JInunoctubie YY/I: Oco3HaBaTh €IMHCTBO M LEIOCTHOCTh OKPY)KAIOIIETO MHUPA, BOBMOXHOCTH €r0 MO03HABAEMOCTH U OOBSCHUMOCTH Ha OCHOBE
JOCTHKEeHUHM Hayku. [TocTeneHHO BbICTpauBaThb COOCTBEHHOE IIEJIOCTHOE MHUPOBO33pEHME: OCO3HABaTh NOTPEOHOCTh U FOTOBHOCTh K CaMOOOpPa30BaHUIO, B
TOM YHCJIC U B paMKax CaMOCTOSITEIILHOM ACATCIBHOCTH BHC IIKOJIbI; OICHUBATL KU3HCHHBIC CUTyallUUW C TOYKH 3PCHUSA 0€e301macHOro O6p333 KHN3HU U
COXPAaHEHHs 370POBbs;OLICHUBATH JKOJOTMYECKUI PHUCK B3aMMOOTHOLICHMH YeJIOBEKa U Npupoisl. POpMUPOBATE JKOJOTHYECKOE MBIIUICHUE: YMEHHE
OLIEHMBATh CBOIO JIEATEIBHOCTh U MOCTYIKH APYTUX JIIOJEH ¢ TOYKU 3PEHUS] COXPAaHEHUs OKPY)KAOIlel Cpe/ipl - FapaHTa KU3HU U OJIaronoyydus JIoied Ha
3emie.

MetanpeamerHsie Y'Y /I:

Pezcynamusnvie YYJ]: CamocrosiTenbHO 00HapyXUBaTh U (GOPMYIMPOBATh y4eOHYI0 MPOOIeMy, ONpeAesaTh Lelb y4eOHOM AesTeIbHOCTH, BHIOMPATh
TEMY IIPOCKTA. BBII[BI/IFaTI) BEpCHUHU PCUICHUA HpO6J’IeMI)I, 0CO3HAaBaTh KOHEYHBII pE3yJIbTaT, BI)I6I/IpaTI> N3 MMPEATOKCHHBIX U UCKATh CaMOCTOATCIIBHO CPEACTBA
noctikeHus 1end. CocTaBiaTh (MHIUBUAYAJIbHO WIM B TpYIMIE) IUIaH pelIeHHs MpoOJieMbl (BBIMOJHEHHs NpoekTa). Paboras mo miaHy, CBEpsTh CBOU
NEUCTBUSL C IENbI0 M, NpU HEOOXOAMMOCTH, HCHPABIATh OMIMOKM CaMOCTOSTeNbHO. B nuanore ¢ ydurtenemM COBEPIIEHCTBOBATH CaMOCTOSITENIHHO




BbIpaOOTaHHbIE KPUTEPUH OLICHKH.

Ilosnasamenvuvie YV/]: AHanm3upoBaTh, CpaBHUBATH, KJIaCCH(PUIIMPOBATh M 0000IATh (DAKTHI U SIBICHUS. BBIABISATh IPUYIUHBI U CIEICTBHS MPOCTHIX
apieHrid. OCYIIECTBIATh CpaBHEHHE, CEpHALMI0O M KIACCU(PHUKAIMIO, CAMOCTOATENBHO BBIOMpAs OCHOBAHMS M KPUTEPUHM JJS YKA3aHHBIX JIOTMYECKUX
oInepanui; CTPOUTh KJIACCU(DPUKALMIO HA OCHOBE JUXOTOMHUYECKOro AelIeHHs (Ha OcHOBe OTpHLaHus). CTPOUTH JOIMYECKOE PACCYXIAECHUE, BKIIIOYAIOIIEE
YCTaHOBJICHHE TNPUUYMHHO-CIEACTBEHHBIX CBsizeld. Co3naBaTh CXEMaTHUECKHE MOJEIU C BBIJCJIEHHEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa.
CocTaBniTh TE3UCHI, pa3IUYHbIE BUJBI MJIAHOB (IIPOCTHIX, CIOXKHBIX U T.11.). [IpeobpazoBbiBaTh HHGOPMALIMIO U3 OAHOIO BHUJA B APYroil (Tabauiy B TEKCT U
np.). BeruuTeiBaTh BCce ypOBHU TEKCTOBOW HMH(pOpMAIMHU. YMETh OINpPENEIsTh BO3MOXKHBIC HCTOUYHUKM HEOOXOIMMBIX CBEICHHM, MPOU3BOIUTH MOUCK
nH(pOpMallii, aHAJIM3UPOBATh U OLIEHUBATDH €€ JOCTOBEPHOCTb.

Kommynukamuenvie YYJ] CaMOCTOSTETBHO OPraHW30BBIBATH y4yeOHOE B3aUMOJCHCTBUE B Tpymme (OmpenessaTe oOIIMe LeNH, paclpenessiTh poiiy,
JI0rOBapUBATHCS APYT € APYIOM M T.1.).

IIpeamMeTHbIe pe3yJbTaThl: Yuenux Hayyumcs: COCTaBIATH (OpPMYINbI OMHAPHBIX COCAMHEHH; COCTAaBIIATh YPAaBHEHHMS XHMHUYECKHUX DPEaKLU;
coburogaTh npaBuiia 0€30MacHON pabOThI IIPU NIPOBEJEHUN ONBITOB; I10JIB30BAThHCS 1a00PATOPHBIM 00OPYLOBAaHUEM M MOCYAON; BHIYUCIIATH OTHOCUTEIbHYIO
MOJICKYJISIPHYIO M MOJISIPHYIO MAaccChl BEIIECTB; BBIYHCIATH MAaCCOBYIO JIOJIF0O XMMHUYECKOTO 3JIEMEHTA MO (OpPMYyJe COCIUHEHUS; BBIYUCIATH KOJIUYECTBO,
00BbEM MJIM MacCy BEIIECTBa 0 KOJIMYECTBY, 00BEMY, Macce PeareHTOB WM MPOIYKTOB PEAKIMU; XapaKTepU30BaTh (PU3MUECKHE U XUMHUYECKUE CBOMCTBA
IPOCTBIX BEILIECTB: KUCIOPOa U BOAOPO/Ia; HOIydaTh, COOMPaTh KUCIOPO U BOJOPOJ; PacliO3HABAaTh OIBITHBIM ITyTE€M I'a3000pa3HbIC BEILECTBA: KUCIOPO/,
BOJIOPOJI; PACKPBIBATH CMBICJ 3aKOHa ABOIaJpo; PacKpbIBaTh CMBICI MOHATHH «TEIUIOBOW 3(Q(eKT peakuuu», «MOJSPHBI 00beM»; XapaKTepu3oBaThb
¢u3nveckne U XMMHUUYECKUE CBOMCTBA BOJABI; PACKPBIBATH CMBICI MOHATHS «PAaCTBOPY»; BBIYHCISATH MAaCCOBYIO JIOJII0O PACTBOPEHHOTO BEILECTBA B PACTBOPE;
IIPUTOTOBIISATH PACTBOPBI C OIPEJEIEHHOW MacCOBOM J0Jel pacTBOPEHHOI'O BEILECTBA; HAa3blBaTh COEJMHEHMS HM3YYEHHBIX KJIACCOB HEOPraHUYECKUX
BEIIIECTB;XapaKTepru30BaTh (PU3NYECKHE M XMMUYECKHE CBOWCTBAa OCHOBHBIX KIACCOB HEOPTraHMYECKHX BEIECTB: OKCHJIOB, KHCIOT, OCHOBAaHHUi, COJE;
OIpeNIeNIATh NMPUHAJIEKHOCTh BEILECTB K OINpPEEIEHHOMY KJIacCy COEJUHEHUMN;COCTAaBIATh (POPMYJIbl HEOPraHUYECKUX COEIMHEHMH M3Y4YEHHBIX KIIacCOB;
IIPOBOAMTDH OIIBITHI, MOATBEPKAAIOIINE XUMUYECKUE CBOICTBA M3YyYEHHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB;paClIO3HABATh ONBITHBIM IIYTEM pPaCcTBOPHI
KHCJIOT U IIeJ04Yel 0 N3MEHEHHUIO OKPACKH MH/IMKAaTOPa;XapaKTepH30BaTh B3aUMOCBA3b MEXTy Klacca MUHEOPTraHUYECKUX COeAMHEHUI

Yuenux nonyuum 603modicHocmov Hay4umvCs: BBIABUTATh U IIPOBEPSTH 3KCIEPHUMEHTAIBHO THIIOTE3bl O XMMUYECKHX CBOIMCTBAX BELIECTB HA OCHOBE UX COCTAaBa U
CTPOEHHUS, UX CHOCOOHOCTH BCTYNAaTh B XUMHMUYECKHE PEAKLUH, O XapakTepe M MPOAYKTaX Pa3IMYHbIX XMMHYECKHX DPEaKLMi; XapakTepU30BaThb BEIIECTBa I10
COCTaBY, CTPOCHMIO U CBOMCTBAM, YCTaHABJIMBATH IPUUYUHHO-CIICJICTBEHHBIE CBSI3U MEX/y JaHHBIMU XapaKTEPUCTHUKAMH BELIECTBA; UCIOIb30BaTh NPUOOPETEHHbBIE
KJIIOUYEBbIE€ KOMIIETEHIIMM NPHU BHIMOJIHEHUH IMPOEKTOB M Yy4eOHO-HCCIEeI0BATEIbCKUX 33134 0 H3YyYEHHIO CBOWMCTB, CHOCOOOB MOJIyYEHHMsS U paclo3HaBaHMS
BEIIIECTB.

17 3HaThb OCHOBHBIE | OCO3HAaHHOE€ M IpousBoibHOE | Texymuit i [Ipumepsl
HOHATHA:  XMMHYECKas | TOCTPOCHHUE pedeBoro XUMHYECKUX
CymHOCTh  XHMHYECKHX . 9 N
13 AmTeHMH peaxis, TEIUIOBOM | BHICKA3bIBaHUS B YCTHOW U peaKIMIA:
' addexr, MMCbMEHHOU (popme; pasoKeHue

TCPMOXUMHYICCKAA, SHI0- MajaaxuTa,




u AK30TEepMHUUECKas ouxpomara
peakiusi. aMMOHHSI.
YmeTh OTIpEeeINATh XJIOPHOTO kKeje3a 1
YCIIOBHUS [IPOTEKAHUSA KPaCHOM KpPOBSIHOU
peakuui. CONIM, pacTHpaHue
XJIOpUAa aMMOHHS
c rameHou
H3BECTHIO.
JL. IIpusnaku
XUMHUYECKHX
peakuuii. MenHas
IIPOBOJIOKA,
TUTEIIbHBIC [IUIIIHI,
CIIUPTOBKA,
YKCYCHasl KHCJIOTA,
coja, XJIOpUL
MEJIH, NaOH,
Kpaxmal, HOJ.
H.YcnoBus
MPOTEKaHUs
XUMHYECKOU
peaxiuu.
Tabs Ne47.
18 3HaTh caMmocTosaTeNnbpHOE BeiAeneHne | Pabora JIM. | [ICXD
-popMynUpOBKY 3aKOHa u dbopMynupoBaHue J1. Becol, xoneHnHas
14 3aKOH COXpaHEHUS] Macchl COXpPaHEHHS Macchl U MO03HAaBaTEJIbHOM L1eTH; KoJ0a, pacTBop
U DHEPTUH SHEPTUH; cynpdara Menu u
TUIPOKCHUIA
HATPUSL.
19 3HaTh ocHoBHbIe | [Tonck u BhiienieHne | Pabora c | [ICXD
YpaBHCHHSI ~XUMHUYCCKUX ) . i
15 peaiii, MOHATHUSA:  XUMHUYECKOE | HEOOXOIUMOM undopmaruu; | .M
ypaBHEHHUE, MIPUMCHCHUE METOJI0B
koddurment. Mupekc. | nHPOPMAIMOHHOTO TIOKWCKA, B




TepMOXI/IMI/I‘IeCKOC

TOM YHUCJIC C IIOMOIIIBIO

YpaBHEHHE. YMeHne | KOMIBIOTEPHBIX CPEJICTB;
COCTaBIISITh YpaBHECHUE H

NIPOU3BOAUTL  PACUETHI

110 HEMY.

20 3HaTh OIIPE/EIICHNUS: | CTPYKTYpUPOBAHNUE 3HAHUM; AM [ICXD Taba Ne71
peaKkiu  COCIUHCHHS, JI.Cu(OH),?Crimpt
3aMEUICHUS, PA3JIOKEHUS | OCO3HAHHOE U IPOM3BOJIBHOE OBKa, XJIOPUT
u oOMeHa. VYMeTh | mocTpoeHne pedeBoro MEIH,  IKEJIE3HBIN
OTIpeNeATh TUI | BBICKA3bIBAaHUSI B YCTHOH U T'BO3/Ib, OKCH]]
peaKIyH. MUCHMEHHOM (hopMe; Mea, coJsiHas

Turbr XUMHYECKUX xuerota.
16. . Tunel XUMHYECKUX
peaxuuit ..
peaxImii:
pasyoxeHue
MaJIaxuTa;
B3aUMO/ICHCTBHE

pacTBOpPOB  €IKOTO
HaTpa W XJIOPHOTO
xKeresa.

MeTtoabl xumuu — 2 yaca .BenjecrBa B okpy:kaionieil Hac npupoje u Texnuke— 4 yacos. [lousitue o razax. Bozayx. Kuciaopon. I'openue. (6 yacos).

OcHOBHBIE KJIacChl Heoprannveckux coequnenuii (12gacos). Ctpoenne aroma. Sinepubie peakuum — 4 yaca
JInunoctubie YY/I: Oco3HaBaTh €JUHCTBO U IIEJIOCTHOCTh OKPYXKAIOLIEr0 MUpa, BO3MOKHOCTH €r0 MO3HABA€MOCTU M OOBSCHUMOCTH HAa OCHOBE

noctrxeHni Hayku. [locTeneHHO BBICTpaWBaTh COOCTBEHHOE IEIOCTHOE MHPOBO33PEHHUE: OCO3HABATH MOTPEOHOCTh U TOTOBHOCTh K CaMOOOpa30BaHUIO, B
TOM YHCJI€ M B paMKaX CaMOCTOSITEJIBHOW JEATEIbHOCTH BHE IIKOJIBI, OLICHUBATh KU3HCHHBIE CUTYAIlMH C TOYKH 3pEHUs 0€301acHOro oOpasza >KH3HU U
COXpAHEHHUS 3/I0POBbSI;0LICHUBATH JKOJIOTMUYECKUN PUCK B3aMMOOTHOIICHUN 4eNoBeKa U MHpuUpojbl. POPMUPOBATH IKOJIOTHUYECKOE MBIIUICHHE: YMEHUE
OLICHHUBATh CBOIO JEATEIBHOCTb U MOCTYIKH APYTUX JIIOJEH ¢ TOUKU 3PEHUS COXPAHEHUSI OKPYKAIOLIEH cpeibl - FapaHTa KU3HU U 0JIaronoyydus JIoaed Ha

3emite.

MetanpeamerHnsie Y'Y /I:

Pecynamuenvie YV/]: CamocTosTeIbHO 0OHAPYKUBATh U (POPMYIHPOBATh y4eOHYIO MPOOIEMy, ONpEeAesaTh Lelb y4eOHOU AesITeIbHOCTH, BHIOMPATh
TeMy IPOeKTa. BeiABUraTh BepCHH penieHust mpoOIeMbl, 0OCO3HABAaTh KOHEYHBIN Pe3yabTaT, BEIOUPATh U3 IMPEITI0KEHHBIX M HCKAaTh CAMOCTOSITEIFHO CPE/ICTBA
noctikeHust 1end. CocTaBiATh (MHAUBUAYAJIBHO WIM B TPYNIE) IUIAaH PELIeHHs MpoOJieMbl (BBIOJHEHHS NMpoekTa). Paboras mo miaHy, CBEpSTb CBOM
JCUCTBHSA C LENBI0 M, NPH HEOOXOIMMOCTH, HCIPABIATh OIIMOKM CaMOCTOSTENIbHO. B jpmamore ¢ y4uTesneM COBEpPHICHCTBOBATH CaMOCTOSITEIBHO




BbIpaOOTaHHbIE KPUTEPUH OLICHKH.

Ilosnasamenvuvie YV/]: AHanu3upoBath, CpaBHUBATH, KIaCCH(PUIIMPOBATh  0000IATh (DaKThI U SBICHUS. BBIABISATh MPUYHUHBI U CIIEACTBUS MPOCTHIX
apineHuid. OCYIIECTBIATh CpaBHEHME, CEpUALMI0O M KJIACCU(PHUKAIMIO, CAMOCTOATENIBHO BBIOMpAs OCHOBAHMS WM KPUTEPUM ISl YKa3aHHBIX JIOTHYECKUX
OIeparyii; CTPOUTh KJIACCH(UKAIIMIO HA OCHOBE TUXOTOMHYECKOTO JeJIeHHs (Ha OCHOBE OTpuIaHus). CTPOUTH JOTHYECKOE PAcCyKAEHHE, BKJIIOYAIOIIEe
YCTAQHOBJICHHE TNPUYMHHO-CIEACTBEHHBIX CBs3ei. Co3laBaThb CXEMaTHUECKHUE MOJIEIM C BBIJEICHHEM CYIIECTBEHHBIX XapaKTEPUCTHUK OOBEKTa.
CocTaBnsTh TE3UCHI, pa3IUYHbIE BUJBI MJIAHOB (IIPOCTHIX, CIOXKHBIX U T.11.). [IpeobpazoBbiBaTh HHGOPMALIMIO U3 OAHOIO BUAA B IpYyroi (TabiMIly B TEKCT U
np.). BeluuTeiBaTh BCe YpOBHU TEKCTOBOW HMH(pOpMAIMU. YMETh OINpENesTh BO3MOXHbBIE HCTOUYHHUKH HEOOXOIUMBIX CBEIEHHUH, MPOU3BOIUTH TOUCK
WHPOPMAIINHY, aHATH3UPOBAThH M OIICHUBATH €€ JJOCTOBEPHOCTD.

Kommynukamuenvie YYJ] CaMOCTOSTENTBHO OPraHW30BBIBATh yuyeOHOE B3aUMOICHCTBUE B Tpylme (OmpeiensTh OOIIMe LENH, PaclpelesiTh poiiy,
JI0rOBapUBATHCS APYT € APYIOM M T.1.).

IIpeaMeTHbIe pe3yabTaTbl: YUYEHHK Hayuumcs. U300paxkaTb CXEMbl CTPOCHHUS MOJIEKYNl BEIIECTB, OOpa30BaHHBIX Pa3HBIMH BHJIAMH XUMHUYECKUX
CBSI3€1;pacKpbIBaTh CMBICI MOHATHH «HMOH», «KAaTHOH», «AHHOHY», «JICKTPOJIUTHI»,«HEITEKTPOIUTH), dIEKTPOIUTHUECKAS JTUCCOLUALMA», «OKUCIUTEIbY,
«CTETICHb OKHUCIJICHUS» «BOCCTAHOBUTEIbY,OKUCICHUEY, «BOCCTAHOBICHUEY;ONPEACIATh CTEIICHh OKUCICHUS aTOMa 3JIEMEHTa B COCAMHEHUH; PACKPHIBAThH
CMBICJI TEOPHM 3JIEKTPOJIUTUYECKOM JUCCOLMALMM; COCTaBISATh YPABHEHMs AJIEKTPOJIMTUYECKOH JIHUCCOLMAIMM KHCIOT, LIeJouel, coyied; OOBACHSITH
CYIIHOCTH TPOLIECCa 3JIEKTPOIUTUYECKON TUCCOIMUALNN U PEaKUUil MOHHOTrO OOMEHa; COCTABIIATH IOJIHBIE M COKpAIlEHHbIC WOHHBIC YPaBHEHUS pEaKIUU
oOMeHa; OIpeeNsiTh BO3MOXKHOCTh NPOTEKAaHUs PEeaKLUi MOHHOIO OOMEHa; MPOBOJIUTH PEaKLUH, MMOATBEPKAAIONINE KAYeCTBEHHbIN COCTAB pPa3JIMYHBIX
BEIIIECTB; ONPEACIATh OKUCIUTENb U BOCCTAHOBHUTEIb; COCTABIISATh YPABHEHUSI OKUCIINTEIEHO-BOCCTAHOBUTENIBHBIX PEAKIIMi; HA3bIBATh (DAKTOPHI, BIUSIOIINE
Ha CKOPOCTb XMMHMUYECKOW peaKkIMH; KIACCU(PULINPOBATh XUMUUECKHE PEAKIMH 110 PA3JIMYHBIM IIPU3HAKAM; XapaKTepU30BaTh B3aMMOCBA3b MEXIY COCTAaBOM,
CTPOCHHEM H CBOMCTBAMH HEMETAJUIOB; MPOBOJUTH OMBITHI 1O TMOJIYYEHHUIO, COOMPAHHMIO M3YYEHUI0 XHMHYECKHUX CBOMCTB ra3000pa3HBIX BEIECTB:
YIJIEKUCIIOro Ta3a, aMMHaKa; paclio3HaBaTh ONBITHBIM ITyTEM ra3000pa3Hble BEIIEeCTBA: YIIEKUCIBINA Ta3 1 aMMHAK;

XapaKTepU30BaTh B3aMMOCBS3b MKy COCTaBOM, CTPOSHHEM U CBOMCTBAMU METAJUIOB; Ha3bIBATh OPraHUMYECKHE BEUIECTBA 10 X (OpPMYIe: METaH, 3TaH, dTHJICH,
METaHOJI, 3TAaHOJI, INIMLEPUH, YKCYCHAs KUCIIOTa, aMUHOYKCYCHAsI KMCIIOTa, CTeapUHOBask KUCIIOTA, OJIEMHOBAs KUCIIOTA, TIII0K034;

Yuenuk nomyuum 603modicHocmv HAy4umbCs: BBIABUTATH U IPOBEPATH HKCIIEPUMEHTAIBHO TUIIOTE3bl O XMMUYECKUX CBOMCTBAX BEIECTB Ha OCHOBE MX COCTaBa U
CTPOEHHUS, UX CHOCOOHOCTH BCTYNAaTh B XUMHMUYECKHE PEAKIUH, O XapakTepe M MPOAYKTaX PasIMYHbIX XMMHUYECKHX pPEaKLUi; XapakTepHU30BaTh BEIIECTBA IO
COCTaBy, CTPOCHHUIO U CBOMCTBAM, YCTaHABIMBATH MPHYMHHO-CIICACTBEHHBIE CBA3HM MKy TaHHBIMH XapaKTePUCTUKaMHU BEIIECTBA; UCIIOIb30BaTh MPUOOPETECHHbIE
KJIIOUYEBbIE€ KOMIIETEHIIMM TPHU BBINOJIHEHUU IMPOEKTOB M Yy4eOHO-HMCCIEeI0BaTEIbCKUX 3a1ay [0 H3YyYEHHIO CBOICTB, CIIOCOOOB MOJYYEHHUS U pacHO3HABAHUS
BEIIIECTB.

MeToapl XUMHUHU — 2 yaca

21 3HaThb  METOAbl HAYKHU | CTPYKTYpPHUPOBAHUE 3HAHMIA; Texymmit JI.  MHpuxatopsl.
XUMUHU. HNupukatopsl. Kucnora, uienous,
17 Metoabl HAYKU XUMHH Ananns, CHHTE3. OCO3HAHHOE W IPOMU3BOJIBHOE BOJIA.
MOCTPOEHUE pedyeBoro JL Onucanue
BBICKA3bIBAaHUS B YCTHOU W BEILIECTB




MUCbMEHHOMH (hopMe;

MOJICKYJIAPHOTO U

HEMOJIEKYJIIPHOTO
CTPOEHHUS.
MopaenupoBanue
MOJEIICH.
[Tomyuenune
JAHHBIX 0
MPOTEKAaHUU  XUM
peaKuui.
JL.
22 . 3HaTh COCTaBJISIIOIIME | TPOTHO3UPOBAHKE — | Texymuii
XUMHUECKUN SI3BIK  KakK
XMMHUYECKOI'O S3bIKA. IIPEIBOCXMILEHUE pe3ysibTaTa |
18 CPEICTBO u METO.I
YPOBHS YCBOCHHUS; €ero
MO3HAHUS XUMHUH.
BPEMEHHBIX XapaKTEPUCTUK
BeniecTBa B OKpy’Kkarolleil Hac NpUpojie U TEXHUKe— 4 4yacoB
23 3uatb  Buabl cmeceil u | [lo3HaBatenbHbie HeoOxoaumoit | Ilpaktuuecka | JI. Ilpurorosnenue
CHOCOOBI UX pa3jiedeHuss | MH(OpMaIH; npuMeHeHue | s pabota CMecu Kenesa u
3HaTh TexHuky | METO0B MH(GOPMaLIMOHHOTO CepBI.
0€30I1aCHOCTH IoMcKka, B TOM 4HCIE C OunbTpoBaIbHASA
YMmeTh oOpamiatbest € | TOMOMIbIO KOMITBIOTEPHBIX Oymara, coib C
BemectBa B npupoze. battt . m P yvara,
19 XUMHUYECKOH NOCY101 CPEJCTB; CTPYKTYpUpPOBaHUE MPUMECSMH,
YucTele BelIeCTBa U CMECU .
3HAHUI dapdopoBas
yarika, Boga KpHUcCT.
Hon, nenmrenpHas
BOpPOHKA.
Tabmuna
22,23,24,42
24-25 3HaTh omnpejiesieHue | AHaTU3UPOBATh, cpaBauBaTh, | Camoctositen | Tabm 78
«pacTBOPBD) KiaccuuupoBaTh U 0000maTh | bHas paboTa
PactBopsl. PacTBOpUMOCTD p pr, (uap o p
20 BEIIECTS «PacTBOPUMOCTbY, bakTel © sBICHWS. BBISIBIATH
' Kosddunument MPUYMHBI U CJIEACTBUS MPOCTHIX
PacCTBOPHUMOCTH, SIBJICHUI.
21 [IpakTrueckas pabora No2 3HaTh Texnuky | CaMmoCTOATETBHO IIpaxtnuecka | Kanumiinas cenutpa,




«Pa3nenenne cMmeceit 0€3011aCHOCTH OpPraHU30BBIBATh yueOHoe | st paboTa BOJIa, IIOBapeHHas
OuncTka BEmecTB» YMmeTh oOpamarbest € | B3aMMOJCHCTBHE B rpyIe COJIb, cepa, No.
[IpakTueckas pabota XMMHUYECKOH  MOCYZAOH, | (ONpenensiTh obmue LEH, Tabauma 21
Ne3« [IpuroroBnenue YMETb MIPOBOAMTD | paclpenessiTh poiu,
pacTBOpOB. 9KCIIEPUMEHT. JIOTOBapuBaThCs APYr C APYroM U
PactBOpuMOCTH BemecTs» T.J1.).
25 YmMmets OTpeNeNsATh [Tpaktnuecka | I1.P [lIratuB
Crioco6b1 BBIPAXKCHUS .
MOJISIPHYIO s pabora. 1a00paTOPHBIi
KOHIICHTpAIlUU PacTBOPOB .
KOHIIEHTPAIUIO XUMHUYECKHUH
[Ipaktuyeckast padota Ned
22 pAacTBOPOB M MAaCCOBYIO 3 CTaKaHbI,
[Ipurorosnenune
. JI0JII0 PacTBOPA. (GUIBTp, BOPOHKA,
pacTBOpOB 3alaHHOU
SN — K0JI0Q, BECHI
p ) Tao0muma 21
Tewma: [Tonsitue o razax. Bo3ayx. Kucnopoa. I'openue. (6 vacoB)
26 3Hate  (OPMYIUPOBKH | BRIUUTHIBATH BCE ypoBHHU | Texkymuit [CX5
3aKOHOB U UX CYHIHOCTh. | TEKCTOBOW MH(pOpMaLuu Tabnuna Nel6
YmeTp IIPOU3BOJUTH
[lonsiTue o rasax. 3aKoHBI .
23 . pacuéThr: OTIpeNIeNSTh
I'eii-JIroccaka u ABarajpo.
KOJIMYECTBO  BEIIECTBA
00BEMHBIE COOTHOIIECHUS
ra3oB
27 3HaThb xumudeckui | JlaBate omnpeneneHue mnoHsatusaMm | Tect [cxs
Bo3znyx-cmech ra3oB. COCTaB BO31yXa. YMETh | HA OCHOBE H3YyYEHHOrO Ha Taomuma 73
24 OtHocuTenbHas OIpEEIATh pa3IMYHBIX MpeaMeTax y4eOHOro
IUIOTHOCTH I'a30B. OTHOCHUTEIIbHYIO MaTepuana;
IJIOTHOCTD T'a30B.
28-29 3HaTh xumuueckue | Oco3HaHue  ponu  BemiecTs; | Texymuit [cxn
CBOMCTBa KHCIIOPOJa, KMnO,
o5 KHeopor CIIOCOOBI MOJIYYeHUS, | - PACCMOTPEHHE  XUMUYECKHUX Tabmuma 73
PO IIpUMEHEHUE. IIPOLIECCOB
- HCIIOJIb30BaHUE XMMHMYECKUX
3HAHUU B OBITY.
26 29 [Ipaktuyeckast pabota Ne5 3HaTh Texnuky | YMeHue camocTosiTeIbHO UCKaTh, | [Ipaktuyecka | [I.P. mpobupka ¢




« Ilonydyenue kucnoponaa u 0e30MacHOCTH U3BIIEKAaTh, CHUCTEMATU3UPOBATH, | 1 paboTa ra300TBOAHOMN
UCCIIEJOBaHUE ero YMeTrp oOpamartecsi C | aHATM3UpOBaTh W OTOMpAaTh TpyOKOii,
CBOMCTBY. XMUMHUYECKOH  TOCYIOH, | HEOOXOOUMYIO Ul peIIeHUs KaTaJln3aTop, BOJa,
YMETh MIPOBOJUTH | YI€OHBIX 337124 HHPOPMAIIHIO CIIMPTOBKA.
SKCHEPHUMEHT. KMnO, lratus
n1abopaTopHbIT
XUMHYECKUH .
Amnorponusi. O30H. 3HaTh CBOICTBA 030HA. [Tonumass nmo3ummto  apyroro, | Tect . [Tonyuenune
97 ATMmocdepa - BO3AyIIHAA paznuyaTth B €ro peud: MHEHHE 030Ha
o0ostouka 3eMiIH. (TOuKy 3peHus), I0Ka3aTeIbCTBO
(aprymeHTsl), pakThl
3HaTh TUMbI XUMUYECKUX | YMEHHE CaMOCTOSITeNIbHO UCKaTh, | KOHTpobHas
KoHTpostbHas pabora 3a 2 peaximii YMETh | U3BJIEKaTh, CHCTEMaTH3HpOBATh, | paboTa
ONpeAeNsiTh WX  TUIN, | aHAIM3UPOBaTh M OTOUpATh
YETBEPTh «OCHOBHbIE
28 COCTAaBJIATH _YPAaBHEHUS, | HEOOXOMUMYIO Ui pEIICHUS
MOHSITUS XUMHH.
X UMIMOCKIE SIBICHISDY. BBIYHCTISATh 1o | yueOHbIX 3a/1a4 HHPOpMAITHIO
dopmynam  maccy
KOJIMYECTBO BEIIEeCTBA.
Tema: OcHOBHBIE KJIacChl HEOpPraHWYeCKuX coenHeHui (124acoB)

30 3HaTh MOHSATHSA: OKCHUIBL. | IEPEUUCTATH otinnuuTenbHble | Tekymuit Oxcupl, OKCH]]
Kucnornsre, CBOMCTBa XUMUYECCKUX BEIIECTB docdhopa,  okcun
amQoTepHbIe " KPEMHUS,  OKCH]
OCHOBHBIE€ OKCHUJIBI. KaJbIus, OKCH]I

29 Oxcuppl xKeesa.
TaOmuna 64,
[IITaTus
1abopaTOPHBIN
XUMHYECKHI
31 3HaTh noustust: | CTpouts nornueckoe | Texymmii Oxcun  amomus,
[onsaTHs O THAPOKCHIAX- rupokcuabl.  llenoun. | paccyxnaeHue, BKJIIOYAOIIee Oapusi, KanbLus H
30 KHCJIOTaX W OCHOBaHUSX. AmdoTepHbIe YCTaHOBIICHHE MIPUYHHHO- MEJIH, BOJIBI,
OcHoBaHws. OCHOBAHHUSI. CJICZICTBEHHBIX CBA3EH denondranenn.

Tabauma 65,66.




Itatus

1a00paTOPHEII
XUMHUYECKHUI
3 yerBepTh — 20) YacoB
32-33 3HaTh moHATHs: KUCIOTH | Co3aaBaTh cxematuaeckue | Texymmuit C/p | Tabm 66
31 Knaccudukamus  Kucior, JKiaccu(ukanuio. YMETh | MOACIH c BBIJICTICHUEM
UX COCTaB, Ha3BaHHUS. OTJINYaTh UX OT JPYrUX | CYIIECTBEHHBIX  XapPaKTEPUCTHUK
KJIACCOB COCUHEHUH. o0BeKTa
34 3HaTh XUMHUYECKHE | HaXOIUThb yepThl, | Tekymmit J.oxcun Meu,
CBOMCTBa OKCHJIOB. | CBUJIETEIILCTBYIOIINE 00 OOIIMX OKCH]T LMHKAa.
YMeTh XapakTepHu30BaTh | MPU3HAKAX XUMUYECKHUX ConsiHass  KHCIIOTA,
CBOMCTBA. MPOLIECCOB M UX PA3IUUMIX Mel. 2 TpoOHpKH,
30 XUMHUECKUE CBOMCTBa npoOupka c
OKCHJIOB ra300TBOJAHOM
TpYOKOii,
Tabn 64 IllraTtus
nabopaTopHbIT
XUMHUYECKHUI
35 3HaThb XUMUYECKHE | IEPEUUCIIATD omnuutenbHble | Texymmi HA. 4 mnpobupku,
CBOMCTBA KUCJIOT. YMETh | CBOMCTBAa XMMUYECKUX BEIIECTB CTPpY)KKH Marunuii,
XapaKkTepU30BaTh aHaIu3 LIUHK, Keneso,
33 XUMHYECKHE CBOMCTBA CBOMCTBA Menb. CepHas u
KHCJIOT COJIsIHast ~ KHUCIIOTA.
Jlakmyc.
I'mapockun
xenesa. Tabm 66
36 3HaTh XUMHUYECKHUE | pPACCMOTPEHHUE xumuyeckux | Texkymui . 2 upobupkw,
CBOMCTBA LIEJI0YEH. | IPOLIECCOB Jiep>KaTelb,
34 [[lenoun, ux cBOMCTBAa H YMeThp XapakTepu3oBaTh KpUCTAJUIN3aToP,
CIOCOOBI OTyYESHHUSI. CBOMCTBA I'mapoxcun
HaTpus. I

Oenondranens,




HaTpuUi, BOJA.

Tabnuna Ne68
37 3HaTh XuMudeckue | PerynstuBHbIe Texymmit . npoOupka,
CBOMCTBa (bopMyIHpOBaTH BOIPOC, CTABUTh nepxkatens. Cu(OH)
HEPacCTBOPUMBIX npobieMy; BeCTH HaOJIO/IEHNUE;
HepacTtBopumsie p D! P v 8 ’ 2
OCHOBaHMW. YMeTh | INIaHUPOBATh pabory, I'mppoxkcun nuHKa
OCHOBaHUS, UX MOJIyYE€HUE
35 u cBONCTRA XapaKTepu30BaTh uX | JIaHUPOBaTh BpeMs; coOparThb [lITaTus
AM(OTEPHOCTH ' CBOIICTBa. 3HaTh | HaHHBIE; 3a()UKCUPOBATH JIaHHBIC; 1a00paTOPHBI
P ' orpeziesieHue VOOPSAOYUTh W OpPraHu30BaTh XUMHUYECKHHA
amM(pOTEpPHOCTD JTaHHEIC;
38 3HaThb XUMHYeckre | 0000marh TIOHSITHS — | Texymnit Tabnuna 63
. CBOMCTBa COJE€H. YMETh | OCYIIECTBIATh JIOTHYECKYIO Comn
XuMuyeckue CBOIICTBa
36 couteit XapaKTepu30BaTh UX | OIEPALMIO MEepexoAa OT MOHSITHS [IItaTtus
CBOMCTBA. C MEHBIIUM 0O0BEMOM K MOHSITHIO n1abopaTopHbIT
¢ 6onpIUM 00BEMOM XUMHUYECKHUI
3HaThb xumuueckue | OcylecTBIsATh cpaBHeHue, | Camocrosten | [ICXD
CBOMCTBa BCEX KJIACCOB cepuanuioo U KiIaccuduKamnuio, | bHasg pabota | Tabmuma 67
I'enetnueckas CBSI3b
YmMmets OCYILECTBIATH | CAMOCTOSTEIBLHO BbIOUpast [[Iratus
37 HEOPTaHHYECKUX .
PO LEMOYKH MTPEeBpALCHUS OCHOBaHUSI U KpUTEPUH U nabopaTopHbIi
YKa3aHHBIX JIOTUYECKUX XUMHUYECKUH
onepanuii
dopmupoBaHue CamocTosATENBHO [Ipaktiuecka | [LP. 6 mpoGupok,
MIPAKTUYECKUX HaBBIKOB | OPraHU30BBIBATH yuebHoe | s pabora JiepKaTesb, OKCHJ
[IpakTrueckas pabota B3aUMO/JIEHCTBUE B rpymnie Meau, cepHas
38 Ne6 Uccnenosanue (ompenensTh oOre LN, KHCJIOTA,
CBOICTB OKCHJIOB, KHCIIOT, pacnpenensTh poau, TUAPOKCU  Kajus,

OCHOBaHHUH.

JIOrOBapUBaThCsA ApPYyr ¢ APYromM u
T.1.)

COJISTHAasl ~ KHCIIOTA,
TUAPOKCUJ Kelesa,
okcun docdopa.




TaOnuua 5.

3HaTh KJIaCCU(UKAIMIO, | BBIICICHHE U OCO3HaHHUE | 3aJTauHUK 3amauyHuK
XMMHUYECKHE CBOMCTBA U | yyalllUMCS TOTO, YTO YK€ YCBOEHO
OGoGmenne 1o Teme TE€HETUYECKYIO CBSI3b | M YTO €IIE MOJJIEKUT YCBOEHUIO,
KJIaCcCOB OLICHMBAaHHWE KAadyecTBa M YPOBHS
39 Knaccel Heopranmueckux
O — HEOPraHU4ECKHX YCBOEHUS
COEJIMHEHUI.
YmMmetb OCYILIECTBIISATh
LIENOYKH [TPEBPALIICHMUSI.
3HaTh KjIacCU(UKAIHUIO, | OIEHKA - BBLIEJICHUE u | Korrponpnas | [ICXD
XMMHYECKHE CBOWCTBA M | OCO3HAHME ydYallUMCsl TOro, 4to | pabora
Kontponbnas pabora No2 T€HETUYECKYIO CBSI3b | YK€ YCBOGHO M 4YTO €IIe
40 o TEME «Kiaccel KJIacCOB MOJJIEXKUT YCBOEHHUIO,
HEOpPraHMYECKUX HEOpPraHUYeCKHUX OLICHUBAaHHUE KadyecTBa M YPOBHS
COEJIMHEHUI» COEJIMHEHU. YCBOEHHUS
YMeTh OCYVILIECTBIIATh
LIENOYKH [TPEBPALIICHMUSI.
Pa3nen 2 BenjecTBa 1 XMMHUYECKHE PEAKLIMM B CBETE 3JIEKTPOHHOM TEOPHUH
Tema 8. Ctpoenue atoma. SnepHsie peakiuu — 4 dyaca
3Hate noctynatel bopa. | - XapakrepusoBarb — MeToAbl | Texkymuit Tabnuua 57
Teoputo Pezepdpopaa u | xummuueckoit HayKu [cxn
41 Crpoenue aToma. Tomcona. (mabmronenue, CpaBHEHUE,

Ymets OOBICHATH
CTPOEHHE aTOMa.

AKCIIEPUMEHT, M3MEpPEHHE) U HX
pOJIb B IO3HAHUH NTPUPOJIBI




3HaThb onpezneneHus | BepnBurate  Bepcum  pemenus | Camocrosten | [ICXD

Mecto AJIeMEHTa B «aTomy, <OIEKTPOHY, | MPOOJIEMBI, OCO3HaBaTh | bHas paboTa
42 NEePUOIUYECKON CUCTEME U «paIMOaKTUBHOCTbY KOHEYHBII pe3yibTar, BHIOMpATh
JJICKTPOHHAS  CTPYKTypa YmMmetp OOBSACHATH | U3 TPEIJIOKECHHBIX W  HCKaTh
aTOMOB buznueckuit CMBICJI | CAMOCTOSATEIBEHO CpeacTBa
aTOMHOTO HOMEpa JTOCTYOKCHHS TICJTH
39 3HaTh onpenenenus | [losHaBaTenpHBIC Texymmit [ICX5
«aToM», «QIIEKTPOHY, Tabn 57
«PaJMOAKTHBHOCTDY AHanm3upoBarts, CpaBHHUBATh,
43 P IHOAKTHBHOCTS. VMeTh 06BgcHaTS | K1accupuiuposath ¥ 0000maTh
dusHUECKHiA cmbicy | PaKTel M sABIEHWA. BhIABIATH
ATOMHOTO HOMEpa NPMUHbL M CHENCTBHA MPOCTBIX
SIBJICHUM.
YmMmetn COCTaBJIATH | IIOUCK u BbIICNICHHE | TeKymmil [ICX5
44 YpaBHeimﬂ SIZIEPHBIX ypaBHEHHU3 SJIEPHBIX | HEOOXOAMMOMN uH(pOpMaIInK;
peakiui peakiuit MIPUMEHEHNE METOJIOB

I/IH(I)OpMaI_[I/IOHHOFO IIOMCKa

Tema: Ilepuoguveckuii 3axkoH u nepuoagnyeckas cucrema /[.. MengesieeBa.(4 yaca)

JInunoctHbie YY/I: Oco3HaBaTh €JUHCTBO U LIEIOCTHOCTH OKPY>KAIOILIETO MUPA, BO3MOKHOCTH €0 T03HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JJOCTHKEHUI
HaykH. [locTeneHHO BhICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MUPOBO33PEHUE: OCO3HABATh NOTPEOHOCTh U TOTOBHOCTH K CaM000pa30BaHUIO, B TOM YHCJIE U B paMKax
CaMOCTOSITENILHOM J1eATeIbHOCTH BHE IIKOJbI; OLIEHUBATD KU3HEHHBIE CUTYAIlUU C TOUKH 3peHHs 0e30macHoro o0pas3a >KM3HU U COXpaHEHHs 3JI0POBbSI; OILICHUBATH
HKOJIOTMYECKUN PUCK B3aMMOOTHOILIEHUH YeloBeKa U pupoibl. DopMHUPOBATh SKOJIOTMYECKOE MBIIIUIEHHE: YMEHUE OLIEHUBATH CBOIO JAESITENIbHOCTh U MOCTYIKU
JIPYTHX JIIOJIEH ¢ TOYKU 3pEHUS COXpaHEHUS OKPYKaIOIIEeH Cpe/ipl - TapaHTa KU3HU U OJaronoiyyus Jioiei Ha 3emIe.

Mertanpenmerubie YY1 Pecyrsimuenvie YV/]: CaMoCTOSTENsHO OOHAPYKUBATH U (OPMYITUPOBATH YUSOHYIO IIPOOIEMY, ONIPEACIATh elb yIeOHOH
JeSITeNIbHOCTH, BEIOUPATh TEMY IPOEKTa. BeIIBUTaTh BepCcUU pelieHus Mpo0sieMbl, 0CO3HaBaTh KOHEUHBIH pe3ynbTaT, BBIOUPATh U3 MPEI0KEHHBIX U UCKATh
CaMOCTOSITENIBHO CpeICTBa JOCTHKEHUS 1ienu. CocTaBisATh (MHAMBUYAIbHO WM B TPYIIIE) IJIaH pelieHus mpoOaemMsl (BBIOIHEHUS ITpoekTa). PaboTas no miany,
CBEPATH CBOU JICUCTBUS C LEINBIO U, TPU HEOOXOAUMOCTH, UCIIPABIIATH OIIMOKH CAMOCTOATENbHO. B Anasnore ¢ yuureneM CoBEpIIEHCTBOBATh CAMOCTOSATEIBHO
BbIpa0OTaHHbIE KPUTEPHUU OLICHKH.

Ilosnasamenvuvie YV/[: Ananu3zupoBaTh, CPaBHUBATh, KJIAaCCU(PULIMPOBATh U 00001IaTh (PAKTHI U ABJICHUS. BBIABIATH MPUUUHBI U CIEJICTBUS MPOCTHIX SIBICHUM.
OcyiecTBISTh CpaBHEHHUE, CEPUALIMIO U KJIacCU(UKAIINIO, CAMOCTOSTEILHO BBIOMPAsi OCHOBaHMS U KPUTEPUH I YKa3aHHBIX JIOTHUECKUX Olepaluii; CTPOUTH
KJIaccU(UKALMIO HA OCHOBE TMXOTOMHUYECKOTO JesIeHHs (Ha OCHOBE oTpuLaHus). CTPOUTH JIOTHYECKOE pacCyKAeHHE, BKIIOYaolee YCTaHOBICHUE TPUYUHHO-
CJIe/ICTBEHHBIX cBsi3eil. Co3aBaTh CXeMaTHUECKHE MOJIEIIU C BBIJEJICHUEM CYHIECTBEHHBIX XapaKTEePUCTUK O0OBEKTA.




CocTaBIsATh TE3UCHI, PA3TUYHBIC BUIBI ITAHOB (TIPOCTHIX, CIOKHBIX U T.11.). [IpeoOpa3oBeiBaTh HH(OPMAIIHIO U3 OJHOTO BUIA B APYroi (TaOIUIly B TEKCT U TIp. ).
BrerunThiBaTh BCE€ YPOBHU TEKCTOBOM MH(OpMALIUUA. YMETh OMPEENsATh BO3MOXKHBIE HCTOYHUKH HEOOXOIUMBIX CBEACHU, MPOU3BOIUTH MTOUCK MH(OpMaLIH,
AQHAJU3UPOBATH U OLICHUBATH €€ JOCTOBEPHOCTb.

Kommynurxamusnvie YV/[ CamocTosITEIEHO OpraHU30BBIBATh YU€OHOE B3aUMOJICHCTBHE B IPyMIe (OMpPeessaTh 001Iue IeNU, pacIpelesiTh PO, TOTOBapUBATHCS
JpYT € APYrOM H T.1.).

IIpeanmeTHble pe3yJabTaTbl: YUYCHUK Hayuumcs packpbiBaTh cMmbich [lepumonnueckoro 3akoHa JI.M.MenneneeBa; OOBSCHATH (PU3UUYECKUA CMBICT
ATOMHOTO(TIOPSIKOBOT0) HOMEpa XMMHUYECKOTO dJIEMEHTa, HOMEPOB TPYIIIBI ¥ TIepruoia B nepuoaudeckoii cucteme J.M. MenaeneeBa; 00bsACHATh 3aKOHOMEPHOCTH
W3MEHEHUS CTPOCHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIPE/IC/Iax MaJIbIX MEPUOIOB M TJIABHBIX MOATPYIIIT; XapaKTepU30BaTh XUMUIECKHE JIEMEHTHI (OT BOJIOPOA 10
KaJbI[Usl) HA OCHOBE UX MOJOXEHHs B mepuoaudeckoi cucreme J[.M. MenneneeBa u 0COOEHHOCTEH CTPOSHHUS UX aTOMOB; COCTaBISITh CXEMbl CTPOSHUSI aTOMOB
MEPBBIX 20 3JIEMEHTOB MEPUOUYECKOMN CHUCTEMBI JA.N.MeHnneneena; pacKpbIBaTh CMBICIT TTOHATHIA: «XHUMHUYECKas CBSI3bY,
«OIEKTPOOTPUIIATEIILHOCTHY; XapaKTePU30BaTh 3aBUCUMOCTh (PU3UYECKUX CBOWCTB BEIIECTB OT THUIA KPUCTAILNTUYECKOW PEIMICTKH;ONPEAesaTh BUJ XUMHUECKON
CBS3M B HEOPraHMYECKUX COCIUHEHUSX; M300pakaTh CXEMBbl CTPOEHUS MOJIEKYJ BELIECTB, 00pa30BaHHBIX Pa3HbIMU BUAAMU XUMHUECKHX CBS3€H; pacKpbIBAaTh
CMBIC]T TOHSATHH «HOH», «KATHOHY», «AHUOHY», <«AIEKTPOJMTHI»,«HEIJIEKTPOIUTH», JIEKTPOIUTHYECKAsT TUCCOLHALUA», «OKHUCIUTEIbY», «CTENEHb OKUCICHUS»
«BOCCTAHOBHTEIIb),KOKHCIIEHUE», «BOCCTAHOBICHUE»;ONPEIECIATh CTENEHb OKHMCIEHHS aToMa 3JIEMEHTa B COEJIMHEHUH; XapaKTEPU30BaTh B3aAMMOCBS3b MEXKIY
COCTaBOM, CTPOCHHEM U CBOMCTBAMH METAJIOB;HA3bIBaTh OPraHUYECKUE BEIIECTBA MO UX Gopmyrie.

Yuenux nonyuum 6o3modrcHocmv Hayyumscs: BBIIBUTATh U MPOBEPATh SKCHEPUMEHTAIBHO THIIOTE3bl O XMMHUYECKHX CBOMCTBAX BEIECTB HA OCHOBE MX
COCTaBa M CTPOCHUSI, UX CIIOCOOHOCTH BCTYNATh B XMMHUYECKUE PEAKIIUH, O XapaKTepe U MPOAYKTaX Pa3InIHbIX XUMUYCCKUX PEaKIUi; XapaK Tepr30BaTh BEIIECTBA
[0 COCTaBy, CTPOCHHMIO M CBOMCTBAaM, YCTAaHaBIIMBAThb IPUYMHHO-CICJCTBEHHBIE CBS3M MEXAY JaHHBIMH XapaKTEPUCTUKAaMU BEIIECTBA; MCIOJIb30BaTh
MPUOOPETEHHBIC KITFOYEBBIC KOMIIETCHIIMM TPH BBIMOJIHCHUU MPOCKTOB M Yy4eOHO-MCCIICIOBATENbCKUX 3a7ad MO HM3YYCHHIO CBOMCTB, CIIOCOOOB TOJMYYCHHS U
pacro3HaBaHUs BEIIECTB.

41-42 | CpoiicTBa XUMUYECKHUX YmMmetb 00BsICHATE | . OOyueHue yMEHHUIO IeNernoa- Cp [ICX5
3JICMCHTOB u 170 3aKOHOMEPHOCTH raHvsl, TUIAHUPOBAHUS PabOTHl U
45-46 MU3MEHEHHUSI. W3MECHECHHUS CBOICTB | camoaHaIM3a pe3yabTaToOB
OO6miass  xapakTepuCTHKa 9JIEMEHTOB B TMpejenax | AeATebHOCTH
JJIEeMEHTa Ha OCHOBE €ro MajblX  TEepUOJOB U
nonoxkenus B [ICXD TJIaBHBIX TPYIIII
43 YmMmetb OOBSCHSATH | PaCKpPBHIBaTh CMBICJT | TeKYIIUNA [ICXD5
XapakTepucTuka
. 3aKOHOMEPHOCTH [lepuoamueckoro 3aKOHA
XUMHUYECKIX CBOWCTB .
U3MEHEHUSI cpoiictB | JI.M.Menneneena; 00BSACHSITH
47 3JIEMEHTOB u .
JJIEMEHTOB B Tpenenax | Gu3nuecKui CMBICTT
MEPHOANIHOCTD nux
MaJlbIX ~ TEPHOJOB U | aTOMHOTO(TIOPSIKOBOTO) HOMeEpa
M3MEHEHHUSI.
TJIABHBIX TPYIIIT XUMHYECKOTO 3JIEMEHTa, HOMEPOB
48 3HaueHue YMmeTh OOBSICHSITH | TPYIIIbI u nepuoja B [ICXH5




NepuoaANYCCKOro 3aKkoOHa

3aKOHOMEPHOCTHU
NU3MEHEHUS CBOWCTB
3JIEMEHTOB B IIpeJeax

MEPUOINYECKON cucreme
JI.1. Menneneena; O0OBSCHSITh
3aKOHOMEPHOCTH WU3MEHEHUS
CTpOCHUSA aTOMOB, CBOWCTB

9JICMCHTOB B IMpCACiaXx MaJbIX
NEpUOoaAOB W TJIaBHBIX IMOATPYIIII;

XapaKTepu30BaTh XUMHUYECKHE
JJICMEHTHI
Tema: Xumuueckas cBs3b 1 CTpO€HUE BenlecTBa(4uaca)
44 47 | BajleHTHOE COCTOSHHUE U 3HaTh: BaJICHTHBIE Tadn 31,32
49 XMMHYECKHUE CBSI3H aTOMOB COCTOSIHUSI DJIEKTPOHOB
JJIEMEHTOB.
45,46 3HAaTh: oOpaszoBanue | O0y4yeHue ymenunto | Texymuit Tabn 31
KOBaJICHTHOM CaMOCTOSITEIIBHO uckatb, | Yop 1,2
HEMOJIIPHOWM TOJNSPHON | U3BNEKATh, CHUCTEMATH3UPOBATH,
50 KoBanentnas cBsi3b
CBSI3U aHAIM3WpPOBaTH W OTOHMpaTh
YMeTh: omnpeAensath TUM | HEOOXOAUMYIO  JUISl  peIleHUs
XUMHYECKON CBSI3U y4eOHBIX 3a71a4 HHPOPMAITHIO
3HaTh: oOpazoBanue | CaMoCTOATENbHO OOHApYXHUBaTh | 3alaYHUK Tabn 31
NOHHOM u|u  GopMynmHpoBaTh  y4eOHYIO
MeTaNTNYeCKOM npobiem OTIPEIEIISITh eJlb
HNonnast cBs3b U MEXaHU3M . P MY pel .
51 HEMOJIIPHOWU CBSI3H yueOHOI JeSATENBHOCTH,
ee oOpazoBaHwUsI.
YMeTh: omnpenensTh TUN | BBIOUpATh TEMY MPOEKTA.
XUMHYECKOMN CBSI3H,
COCTaBJISITh MEXAHU3M
4 yeTrBepTh -18 yacon
3HaTH onpeneeHue Kontponbuas | JIM.ta6x 61,33
KpUCTAJITNIeCKast Bnagennem mnpuemamu ydeOHO- | paboTa
pemérka. Buspl pemeérok | mo3HaBaTeIbHBIX npoouem,
Kpucrannnueckoe o o
52 JNEHCTBUH B HECTAHIAPTHBIX
COCTOSIHUE BEIIECTB
cuTyarusix. B pamkax 93THX
KOMITIETCHIINI OIIPEACIIIOTCS
TpeOoBaHUS (yHKIIMOHATBHOU




IPaMOTHOCTH: YMEHHE OTJINYaTh
(GakTbl OT JOMBICIIOB, BIIaJICHUE
HU3MEPUTEIbHBIMH HaBBIKAMH,
HCIIOJIb30BAaHNE BEPOSTHOCTHBIX,
CTaTUCTUYECKUX M HUHBIX METOJIOB

MO3HAHUS.
51 3HaTh  BWJBI __ CBS3H, K.p
YMETb ONPENENITh TUI | OTANYaTh (PAKTBl OT JOMBICIIOB,
CBS3M U MEXAaHU3M. BJIQJICHHC U3MEPHUTEILHBIMH
Kontposnbhas padota Ne3
HaBbIKaAMH, HCTOJIb30BaHUE

53 «XuUMU4eckKass CBSI3b U

BCPOATHOCTHBIX, CTATUCTHYCCKHUX
CTPOCHUC BCUICCTBA»

W UHBIX MCTOJIOB ITO3HAHMUA.

Tema: XuMnuyeckne peaknuu B CBeTe JIeKTPOHHOH Teopuu (4uaca) JImynoctueie YY/I: Oco3HaBaTh €IMHCTBO M LEJIOCTHOCTH OKPYKAIOILEro MHpA,
BO3MOXKHOCTH €r0  TIO3HaBa€MOCTH H  OOBSCHUMOCTH HAa OCHOBE JOCTIDKEHHMH Haykd. [locTemeHHO  BBICTpauBaTh COOCTBEHHOE  IIEJIOCTHOE
MHUPOBO33PEHHUE: OCO3HABAThH MOTPEOHOCTh U TOTOBHOCTh K CaMOOOPa30BaHUIO, B TOM YHUCIIE U B paMKaX CaMOCTOSITENIbHON JEATeIbHOCTH BHE IIIKOJIBI; OLIEHUBATh
JKU3HEHHBIE CUTYyallud C TOYKHU 3peHHs] Oe3omacHoro oOpasza >KM3HM U COXPAHEHHUS 3/10pPOBbS;OLEHUBATh SKOJOTMYECKHM PUCK B3aMMOOTHOIIECHUN ueloBeKa U
npupobl. POpMUPOBATH HKOJIOIMYECKOE MBIIUIEHHE: YMEHHE OLIEHMBAaTh CBOK JCSATEIBHOCTb M IIOCTYNKHM IPYIMX JIOACH C TOYKM 3pPEHMS COXPAaHEHUS
OKpY’KaloLIel Cpe/ibl - FapaHTa XKHU3HU U O1aronosry4yus el Ha 3emiie.

MeTtanpeamernbie YY I

Perynstususie YY/[: CamocrosiTenibHO OOHapyKuBaTh M (HOPMYIHpPOBaTH Y4eOHYIO MpOOJieMy, ONpEeAeNaTh Lejib y4eOHOW AEsITeIbHOCTHU, BBIOUPATH TEMY
npoeKkTa. BelaBUraTh BepcUM pelieHus MpoOjeMbl, OCO3HABaTh KOHEYHBIH pe3ysbTaT, BbIOMPATh W3 MNPEUIOKEHHBIX M HCKaThb CaMOCTOSTENIBHO CpeiCcTBa
noctixkeHus nenn. CocTaBiuaTh (MHAMBUYadbHO WIM B IPYIIIE) IUIAH pEeIIeHUs IpoOaeMsbl (BbITOJHEHHs IpoekTa). PaboTast no miany, cBepsATh CBOU JICHCTBHSA C
LEJIBI0 M, IPU HEOOXOJUMOCTH, MCIPABIIATh OIIMOKH CaMOCTOATENbHO. B nuanore ¢ yuurenem COBEPIICHCTBOBATH CAMOCTOSTEIBHO BBIPAOOTaHHBIE KPUTEPUU
OLICHKHU.

Ilosnasamenvuvie YV/[: AnanuzupoBaTh, CPaBHUBATh, KJIACCU(PHUIMPOBATH U 000011aTh (haKThl U SBICHUS. BBIABIAT NPUYMHBI U CIEACTBUS MPOCTHIX SIBICHUIL.
OcymiecTBIATh CpaBHEHHE, CEPUALMI0 M KIACCU(UKALMIO, CAMOCTOSATENIBHO BbIOMpAas OCHOBAHUS M KPUTEPUU Ul YKAa3aHHBIX JIOTHYECKUX OINEpalluil; CTPOUTH
KJaccu(UKALMIO Ha OCHOBE TUXOTOMHYECKOro JeJeHUs (Ha OCHOBe OTpHuaHusi). CTPOUThH JOTMUECKOE PACCYXICHHE, BKIIOYAIONIEEe YCTAHOBICHHE MPUYMHHO-
cleCTBEHHBIX cBsi3ell. Co3/1aBaTh CXeMaTUYECKHE MOJIEH C BbICICHUEM CYIIECTBEHHBIX XapaKTepUCTUK 00bekTa. COCTaBIATh TE3UCHI, Pa3JIMUHbIE BU/IbI IIJIAHOB
(IPOCTBIX, CIOXHBIX M T.I.). IIpeoOpazoBbiBaTh MHGOpPMAIMIO M3 OAHOTO BHJA B JIPYroil (TaGiauily B TEKCT M 1p.). BHIUMTHIBATH BCE YPOBHH TEKCTOBOM




uHboOpMalMu. YMETh ONpPENeisITh BO3MOXXHBIE HMCTOYHUKHA HEOOXOJUMBIX CBEIEHUH, MPOU3BOAUTH IMOMCK HH(OpPMAINK, aHAIU3HUPOBATh M OICHUBATH €&
JIOCTOBEPHOCT.

Kommynuxamusnwvie Y'Y/ CaMoCTOSITEIEHO OPTaHU30BBIBATH YU€OHOE B3aUMOJICHCTBUE B TpyIIe (ONMpeAeNaTh 00Iure elH, pacipeleisiTh PO, JOTOBAPUBATHCS
JIPYT C APYTrOM | T.1I.)

IIpeameTHbIe pe3yJbTaThl: YUCHUK HAYYuUmcs: PACKPbIBATh CMBICI MOHATUN: «XUMUYECKAS CBA3bY, «AJEKTPOOTPULATEIHLHOCTbY;XapaKTePU30BaTh 3aBUCUMOCTb
(1)PI31/I‘-I€CKI/IX CBONCTB BCIIIECCTB OT THUIIA KpHCT&J’IJ’IH‘-ICCKOfI PEIICTKU;ONTPCACIIATL BUJ XUMHUYECKON CBSI3U B HCOPTaHNYCCKUX COCAWHCHUAX, 1/1306pa>1<aT1> CXEMBbI
CTPOCHHUS MOJIEKYN BEIIECTB, OOpPa30BaHHBIX pA3HBIMH BUJAMH XUMHYECKUX CBSI3€H;pacKphIBATh CMBICT TOHSATUH «HOH», «KATHOH», «aHHOHY,
(QIEKTPOJIUTHI»,«HEITEKTPOIUTBI),  JJEKTPOJIUTHYECKass  JAMCCOLUAIMS»,  «OKHCIUTENb»,  «CTENEHb  OKHCIEHHUS»  «BOCCTAHOBHUTEIbY,«OKHCICHUEY,
«BOCCTAHOBJICHUC),OIIPCACIIATL CTCIICHb OKHUCJIICHUA aTOMaA 3JICMCHTA B COCAUHCHUU; PACKPBIBATL CMBICII TCOPUU BHGKTpOHHTHqCCKOﬁ Jucconuanuu, COCTaBJIIATh
YpaBHEHUS AJIEKTPOJIIMTUUECKONW AUCCOLUUALIUN KUCIIOT, LIeJI0UeH, CoJeil; OOBSICHITh CYLIHOCTh MPOLEcca 3JIEKTPOTUTHUECKON TUCCOIMAMY U peaKUuii HOHHOTO
06M€Ha; COCTAaBJIATH MOJIHBIC U COKPAILICHHBIC HOHHBIC YPABHCHUA PCAKIIUN O6M€Ha; OIPCACIIAATE BOSMOKHOCTD ITPOTCKAHUA peaKuHﬁ HMOHHOT'O O6M€Ha; MpOBOAUTDH
peakuuu, MOJATBEP)KIAI0IINE KaueCTBEHHBIH COCTaB Pa3MYHBIX BEIIECTB;ONPENENISITh OKHCIUTENb U BOCCTAHOBUTENb, COCTABJISATh YPAaBHEHUS OKHUCIUTEJbHO-
BOCCTAHOBUTEJIBHBIX PEAKIHif; Ha3bIBaTh (PaKTOPHI, BIUSAIOUINE HA CKOPOCTh XUMUYECKON pEeaKLnu.

Yuenux nomyuum eo3mosrcnocms Hayuumscs.: BbIABUTATh U MPOBEPATH SKCIEPUMEHTAIbHO TUIOTE3bl O XUMUUECKHX CBOMCTBAX BELIECTB HA OCHOBE MX COCTaBa U
CTPOCHHUS, UX CHOCOOHOCTH BCTYNAaTh B XMMHUECKHE PEAKLMHU, O XapaKTepe M MPOJYKTaX Pa3IMYHBIX XUMHUYECKUX PEAKIMN; XapaKTepu30BaTh BELIECTBA IO
COCTaBY, CTPOCHHIO U CBOICTBAaM, YCTaHABJIUBATh IPUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY JAHHBIMU XapaKTePUCTHUKaMH BEIIECTBA; UCIOIb30BaTh MPUOOPETCHHbBIE
KITFOYEBBIC KOMIICTCHIIMM TIPHU BBHIMIOJTHCHUHM MPOSKTOB M Y4eOHO-HMCCIICIOBATENbCKUX 3a7ad M0 WM3YYCHHUIO CBOKCTB, CIIOCOOOB IOJIYYCHHS M PACIO3HABAHUS
BELIECTB.

50 DJEeKTPOHHBIE YpaBHEHUS 3HaTh MOHSATHS | pAaCKPBIBATh ~ CMBICH  Teopuu | Texymmid [pesenrarmst
JIBIOUCA. «OKHCIIUTEIIbY, JIEKTPOJIUTUYECKON Yup 2,3 Taba 60
54 OKUCIIUTEIIHHO- «BOCCTaHOBHUTEIDY, IHUCCOIMALIAN; COCTaBIIATH
BOCCTAHOBUTEJIbHBIE «OKHUCIICHUE U | ypaBHEHUSI  3JEKTPOIUTHUUYECKON
PEaKIyH. «BOCCTAHOBIICHHE)» TMCCOIMALNU KHCJIOT, MIETIOYeH,
51-52 | YopaxHenus B YMeTs: cojeif; 0OBACHATH  cywmHOCTh | PaGora ¢ IM | IM
COCTaBJICHUU - OIpeleNsATh CTENEeHb | Ipouecca  ANEKTPOIUTUYECKON
55 OKHCIIUTEIIbHO- OKHCIICHHS DJJIEMEHTa B | IMCCOLMAIMU U peaKUuil HOHHOTO
BOCCTAHOBUTEIIBHBIX COEJIMHEHUH, oOMeHa
peaxkuui. - COCTaBIAATb ypaBHEHUS
[TpakTuueckas padorta No7 XUMHYECKUX PEaKLUii IL.P Tabn 60
56 CocraBnenue u
UCIIOJIb30BaHUE
paccTaHOBKH




K03 HUIIUEHTOB B
yYpaBHCHUHU.
KontponbHas pabota No4 K.p
57 XUMUYECKUE pEaKLUU B
CBETE 3JEKTPOHHOU YMeTb XapakTepu3oBaTh
TEOpUHU CBOICTBa BOJOPO/IA.
Tema: Bonopos. (4 gaca)
53-55 Texymuit M CoJIsTHAs
Bomopon B kocmoce. Y A
Yup 4-8 KHCTIOTA, [UHK,
Criocobbl  mONy4YeHuss U
58 . IITaTHB
XUMHUYECKHEe CBOICTBA, .
71a00paTOPHBII.
MPUMEHEHHE BOJIOPOA.
54 YmMmenue
59 Oxkcua BoJiopoJa — BoJa. XapaKTepU30BaTh
CBOWCTBA BOJIBL.
60 Ilepokcua Bomopoia
Y™meTh MIOCTaBUTh [Ipaktuyecka | M coJisiHast
JKCIIEPUMEHT. s pabora KHCIIOTa WHK
[Mpaktuyeckas pabora Ne P ’ HIHS
3HaThb TEXHUKY JepKaTeb,
61 Bogopon. Ilonmydyenue u
. 0€3011aCHOCTH IITaTUB
CBOI{CTBA. .
1a00paTOPHBIH.
I'anorens! 2 yaca
XapaKTepuCTHKA 3HaTh OpeicTaBUTeNed U Texymmit [cxn
62 raJOreHoB KaK CBOMCTBA TraJIOT€HOB.
XUMHUYECKHX 3JIEMEHTOB U YMeTh XxapaKTepu3zoBaTh
MPOCTHIX BEIIECTB. CBOWCTBA TraJIOTCHOB.
YMmeTb MIOCTaBUTh ILP Okcua  Maprasiia,
JKCIIEPUMEHT. COJIIHas  KHCIIOTa,
[IpakTiueckast pabora
N 3HaTL TEXHUKY IUHK, JIepXkKaTelb,
63 Ne9 Tlomydenue comstHOM
0€30MacHOCTH HITaTUB
KHUCIIOTHI. .
71a00paTOPHBIIA.




Obo0uienue 3HaAHULL 0 _HAUOONEE BANCHBIX XAPAKMEPUCHUKAX GEULECHIE U XUMUYECKUX HPOUEccax
(4uaca)
3a1a4 YmMmetb COCTaBJATh | COCTABIATH MIOJIHBIE u | Texymnii [ICXD
XapakTepucTuka
64 HUK XapaKTEPUCTUKY COKpalllCHHbIE HOHHBIC
XUMHUYECKOTO PJIEMEHTA.
XMMHUYECKOTO DJIEMEHTA. | YpaBHEHUS  peakuuu oOMeHa;
3a/1a4 3HaTh  (U3HYECKHE U | ONPEIEIATE BO3MOXHOCTb | TeKyIumii . 3  npobupku,
HUK XMMHYECKME  CBOWCTBA | IPOTEKAHUSA pEaKUUd HOHHOIO JepKaTelb,
_ BEUIECTB Ha npuMepe | OOMEHa; TPOBOIUTH  PEAKIIMH, CoJisiHas ~ KHCJIOTa,
Dusuko =XUMHYECKHUE ..
65 9 BOZIOPOJIa, KHCIIOPOAa M | MOATBEP)KIAIOIINE KauyeCTBEHHBIN IIUHK, OKCHU/T
CBOICTBa BEILIECTB.
XJIOpa. COCTaB pa3IUYHBIX Maprasia,
BEIIECTB;ONPEACIATh OKUCIUTENh NepMaHTaHAT
U BOCCTAaHOBHUTEIb, COCTaBJISTh KaJusi, CIUPTOBKA.
3amaqy 3HaTh TUMbl XUMHUYECKUX | YPABHCHUS OKHUCJIUTEIBHO- | Texymuit
HUK pEaKIil M UX IPU3HAKU. | BOCCTAHOBUTEIIBHBIX  PEaKLUM;
OcHOBHBIE Ha3bIBaTh (DAKTOPBI, BIUSIONINE
66 XapaKTepUCTUKU Ha CKOPOCTh XUMHYECKON
XUMHUYECKHUX PEaAKITHH. peakuuu.
Ananu3s, cunmes.
ananu3uposamsb 0000uwams
npoek | Hekoropeie TpeOGoBaHus K 3HaThb  BUJIBI __ CBIpbs | Ymenue cocmagiamop npoexkm [Ipoekr [Ipoekr
67 -69 T CBIPBIO XUMHUYECKOU XUMHUYECKOU
MPOMBIIUICHHOCTH [IPOMBINIICHHOCTH
3HaThb OCHOBHBIE KonTponbHas
I'onosas KOHTPOJIbHAs
MIOHSATHUS Kypca paboTta
70-72 paboTa 1Mo Kypcy XUMHUHU B
«HEOpraHuvecKas
8 kiacce.
XUMHsI» 8 KIlacca.

TemaTudeckoe IIaHMpoBaHNe Kypca «XuMHs» 9 KJIacC ¢ yKa3aHHEM KOJIMYEeCTBA YaCOB, OTBOJAMMBbIX HA H3Y4YeHH e KAKI0i TeMbl.

Tema ypoka

[IpenmeTtHbie pe3ysbTaThl. OCHOBHBIE TOHATHS.

Hara

HNudopmanmonnoe
COIIPOBOKICHHUE,

XUMHAYECKUU
SKCIEPUMEHT,




IInan | Pakr BAPUAHT KOHTPOJIb

JOM.3aJaHUA

IHoBTOpeHne — 2 yaca

1 XuMuA KaK 4acTh ecrecTBo3HaHus. [IpaBuiia XuMus Kak 4acTh ecrecTBO3HaHus. [IpaBuia 3anaua, xap-ka o1- |[IpoektHbie
0€301acHOCTH 0€30MacHOCTH. Ta Nel2 paboThI
2 BxonHas kKoHTposibHas paboTa. 3anava

[ToBTOpEHKE HEKOTOPBIX BOIPOCOB Kypca XUMUH 8§
KJjlacca

Paznen 1. TeopeTnueckue oCHOBbI XUMUM - 15 yacoB
IInanupyemble pe3yJbTaThl
JInmynoctubie YY/I: Oco3HaBaTh €IMHCTBO U LIEIIOCTHOCTh OKPYXKAIOIIEr0 MUPa, BO3SMOXHOCTH €0 IM03HABA€MOCTH U O0BSICHUMOCTH Ha OCHOBE JIOCTHIKEHUH
Hayku. [locTerneHHO BhICTpanBaTh COOCTBEHHOE LIEJIOCTHOE MHPOBO33PEHHE: OCO3HABATH MOTPEOHOCTh M TOTOBHOCTH K CaMOOOpPA3OBaHHIO, B TOM YHCIE U B
paMKax CaMOCTOSITEIbHON JAEATENbHOCTH BHE UIKOJIbl; OLIEHUBATh JKU3HEHHBbIE CUTYallMM C TOYKM 3peHHs Oe30macHOro o0pas3a >KU3HM U COXPAHEHUs
3/10pOBbS;0LEHUBATh IKOJOTMYECKUI PHUCK B3aMMOOTHOLUEHUI uejaoBeKa M Npupoabl. POpMUPOBATh 3KOJOTMYECKOE MBIIIJIEHUE: YMEHHE OLIEHUBATH CBOKO
JeSATeIbHOCTh U IOCTYIKU APYIHUX JIFOJEH ¢ TOUKH 3pEHUs] COXPAHEHUS OKPYXKAIOIIEH cpeibl - FapaHTa )KU3HU U 0J1aronosy4us Jiroei Ha 3emie.
Meranpeamernsie YY1
Pecynamusnvie YV/]: CamocToaTenbHO OOHAapYyXHBaTh U (OPMYIMPOBATH y4yeOHYIO MpoOieMy, ONpeAeaTh Ledb Y4eOHOW AesTeIbHOCTH, BBIOMpPATh TEMY
npoekTa. BeIBHTaTh BEpCHM pEIICHHS MPOOJEMBI, OCO3HABaTh KOHEUHBIH PE3y/bTaT, BHIOMpATh W3 MPEIJIOKEHHBIX M HCKAaTh CAMOCTOSITENIFHO CpPEICTBA
noctixkeHus nenu. CocTaBiATh (MHAMBHUIYATbHO WM B TPYIIIE) IUIaH pelIeHHs MpoOsieMsbl (BBIOIHEHU ITpoeKkTa). PaboTas o miaHy, cBepsTh CBOU JeHCTBUSA C
ENIBI0 U, TIPU HEOOXOIMMOCTH, MCIIPABIISATh OMIMOKH CaMOCTOSTENIbHO. B nnanore ¢ yuyurenemM COBEPIICHCTBOBATH CAMOCTOSITEIILHO BBIPAOOTaHHBIE KPUTEPHH
OLIEHKHU.
Iloznasamenvrvie YVJ]: AHanu3upoBaTh, CpaBHUBATH, KIaCCU(MUIIUPOBATH U 00001maTh (aKThl U SBICHUS. BBIIBISATH TPUUUHBI U CJIEACTBUS MPOCTHIX SIBICHUM.
Ocy1ecTBIATh CPAaBHEHUE, CEPHALINIO U KIACCU(UKALIUIO, CAMOCTOSTEIBHO BBIOMpAasi OCHOBAHMS U KPUTEPHH JUI YKa3aHHBIX JIOTHYECKUX ONEpalMid; CTPOUTH
KJ1acCU(UKALIMIO Ha OCHOBE JUXOTOMUYECKOTrO JieJeHHsl (Ha ocHOBe oTpullaHusi). CTpOUTh JIOTHUECKOE PACCYKIEHHUE, BKIIOYAIOIIEE YCTaHOBIEHUE PUYMHHO-
CJIEICTBEHHBIX CBSA3EH. CoznaBatp CXEMaTUYECKUE MOJIETHN C BBIJIEJICHUEM CYIIECTBEHHBIX XapaKTEpUCTHUK 00BEKTA.
CocTaBisTh TE3UCHI, pa3IMUHbIe BU/bI IUIAHOB (IIPOCTHIX, CIOKHBIX U T.11.). [IpeoOpazoBbiBaTh HHPOPMALUIO U3 OJHOTO BUAA B APYroil (TabiuIly B TEKCT U Ip.).
BeruuThIBaTh BCE YPOBHU TEKCTOBOH MH(POpPMALUU. YMETh ONpPENeisTh BO3MOXKHbIE HCTOYHHKH HEOOXOIUMBIX CBEIEHHUH, MPOU3BOAUTH MOUCK MH(OpMaIuy,
aHAIM3UPOBATH U OLIEHUBATh €€ JOCTOBEPHOCTD.
Kommynuxkamusnvie VVJ[ CaMOCTOSTEIbHO OpPraHMW30BBIBaTH y4eOHOE B3aMMOJEHCTBHE B rpymnme (OompeAensTh oO0Iue e, pPaclupenessiTh poiy,




JIOTOBApUBATHCA APYT C APYrOM U T.1.).

IIpeamMeTHbIe pe3yJbTAThl: YUEHUK HAYYUTCS: HA3bIBATh XMMHUECKUE AJIEMEHTHI, ONpPENEeiiATh COCTaB BEIIECTB MO MX (hopMysaM; ONpeNeNiaTh BaJeHTHOCTh
aToMa 3JIEMEHTA B COEAVHECHMAX; ONPENCNATh TUI XMMHUYECKUX PEaKLUMW; Ha3blBaTh IPU3HAKA W YCIOBHUS IPOTEKAHUS XMMHUYECKHX PEaKLWH; BBIABIATH
NPU3HAKH, CBUJCTEIHCTBYIOIINE O MPOTEKAHWU XMMHUYECKOW PEaKIMH TPHU BHIMOJHEHHH XUMHUYECKOTO OIBITA; COCTABIATH (POPMYIIBI OMHAPHBIX COEIMHECHUH;
COCTaBJIATh YpPaBHEHUS XMMHUYECKHMX peakuuii; coOiroaaTe mnpaBuia Oe3omacHOM paboThl HpPHU MHPOBEIEHUM OIBITOB; IOJb30BAThCA J1a0OpPATOPHBIM
000py/I0BaHHEM U MOCY101; BBIYUCIIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB.

BbIyCKHUK IOJYYUT BO3MOKHOCTH HAYYHMTBLCH: BBIABUIATb U IIPOBEPATH JKCIEPUMEHTAIBHO TMIIOTE3bl O XMMHUYECKUX CBOMCTBAX BELIECTB HAa OCHOBE HX
coCTaBa M CTPOCHHMS, MX CIIOCOOHOCTH BCTYNAaTh B XMMHYECKHE PEAaKIMH, O XapaKTepe M MPOMYKTaX pa3IMYHBIX XUMHYECKHX pPEaKINi;XapaKTepH30BaTh
BEILECTBA 10 COCTABY, CTPOCHUIO ¥ CBOMCTBAM, YCTAHABIMBATH NPUYMHHO-CIICACTBEHHBIC CBA3U MEXAY NJAHHBIMU XapaKTEPUCTUKAMU BEIICCTBA.

Tema 1. Xumuveckue peakuuu -4 yaca

3  |DHepreTHKa XMMHYECKHX pEaKIuit Xumuyeckasi peakius. Y cJI0BUs U IPU3HAKU §1c.3-9 IIpos.paGora
XUMHUUYECKHUX peakimid. Knaccudukanms HOBTOpEHHE
XUMHUYECKHMX PEAKIIUH 110; MOTTIOMIEHUIO WIH 3anmaqa

BBIJACJICHUIO DHCPIUH.

4 Pemenue 3agad: pacdeTsl MO TEPMOXUMHYECKAM [IpoBeaeHue pacuyeToB HA OCHOBE YpaBHEHUH 3a71a9u
YpaBHEHUSAM peakuui

5 [ToHsATHE O CKOPOCTH XMMUYECKUX PEAKIIHIA. Ilonamue o ckopocmu Xumuyeckux peaxkyu. §2 ¢.9-12

6 XUMHYECKOE paBHOBECHE. Kamanuzamopur. §2 c.12-14

Tema 2. PactBopbl. Teopusi 3j1ekTposiuTnyeckoi auccounanum - 11 yacos

IlnanupyemMble pe3yJbTaThl

JInunoctubie YY/I: Oco3HaBaTh €IMHCTBO U IEIOCTHOCTh OKPYKAIOIIEr0 MUPA, BO3MOKHOCTH €r0 MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTH)KCHUMN
Hayku. [locTeneHHO BBICTpanBaTh COOCTBEHHOE IIEJIOCTHOE MHPOBO33pPEHHE: OCO3HABaTh MOTPEOHOCTh M TOTOBHOCTH K CaMOOOpa3OBaHHIO, B TOM YHCJIC U B
pamMKax CaMOCTOSITEIIBHOM JEeSATEIbHOCTH BHE IIKOJIBI; OLICHUBATh JKU3HEHHBIE CUTYyallUd C TOYKH 3peHHsl 0e30macHoro oOpas3a KH3HU U COXpPaHEHUs
310pOBbSI;OLICHUBATh JKOJOTMYECKUH PUCK B3aUMOOTHOLICHHN 4YeloBeKa W Mpupobl. DOpMUPOBATh IKOJOTHMUECKOE MBIIUIEHUE: YMEHUE OLIEHUBATH CBOIO
NEeSATENBHOCTh M MOCTYIKU APYTUX JIIOJIEH C TOUKHU 3PCHUS COXPAHCHHSI OKPYKAIOMIEH CPe/Ibl - TapaHTa KU3HU U 0Jaronoaydus JIroael Ha 3emiie.
Meranpeamernsie YY1

Peeynamusnvie YVJ]: CamocToATeNbHO OOHAPYXKHMBAaTh U (OPMYIMPOBATH y4eOHYIO MpoOIeMy, ONpeAesaTh Ledb YYeOHOW AESTEeIbHOCTH, BBIOUPATh TEMY
mpoekTa. BeiaBuraTh BepcHMU pelieHus MpoOJeMbl, 0CO3HABAaTh KOHEYHBIA pE3yibTaT, BHIOMpATh M3 MPEIJIONKEHHBIX M HMCKaTh CaMOCTOSITEIBHO CpEICTBa




noctixkeHus 1eau. CocTaBiATh (MHAMBUYAIbHO WM B TPYIIIE) IUIaH peLeHUs po0ieMsl (BBIIIOJHEHUS ITpoeKkTa). PaboTas o miaHy, cBepsTh CBOU J€HCTBUSA C
EJIBI0 U, TIPU HEOOXOIMMOCTH, HCIIPABIISATh OMIMOKH CaMOCTOSTEIbHO. B nuanore ¢ yuutenem COBEPIICHCTBOBATh CAMOCTOSITEIILHO BBIPAOOTaHHBIE KPUTEPHH
OLICHKHU.

Ilosnasamenvuvie YV]/]: AHanu3upoBaTh, CpaBHUBATH, KIaCCH(PUIMPOBATh U 0000IATh (DAKTHI U SIBICHUS. BBIABISATh NPUYHHBI M CJICJCTBHUS MPOCTHIX SBICHUN.
Ocy1ecTBIATh CPABHEHUE, CEPHALIMIO U KIACCU(UKALIMIO, CAMOCTOSTEIbHO BbIOMpAasi OCHOBAHMS U KPUTEPUH JUIl YKa3aHHBIX JIOTUYECKUX ONEpallMid; CTPOUTH
KJIaCCU(UKALUIO Ha OCHOBE TUXOTOMHUYECKOTO JeleHHs (Ha OCHOBE OTpHUIaHus). CTPOUTH JIOTUYECKOE PACCYKACHUE, BKIIOYAIOIIEe YCTaHOBICHUE IPHUYHMHHO-
CJIEICTBEHHBIX CBSA3EH. Co3znaBatb CXEMaTUYECKUE MOJIETHN C BBIJICJICHUEM CYLIECTBEHHBIX XapaKTePUCTUK 00BEKTA.
CocTaBisITh TE3UCHI, Pa3IMYHbIE BU/IbI IUIAHOB (IIPOCTHIX, CIOKHBIX U T.11.). [IpeoOpa3zoBbiBaTh HHPOPMALUIO U3 OJHOTO BUAA B APYroil (TabiuIly B TEKCT U IIp.).
BeruuThIBaTh BCE YPOBHU TEKCTOBOH MH(POpPMALUU. YMETh ONpPeNeisTh BO3MOXKHbIE HCTOUYHHKH HEOOXOJIUMBIX CBEIEHUH, MPOU3BOANTH MOUCK MH(OpMaLUH,
aHAJIM3UPOBATh U OLIEHUBATH €€ JOCTOBEPHOCTb.

Kommynuxamuenvie VVJ[ CaMOCTOSTENTbHO OpraHU30BBIBATH YyueOHOE B3auMoJeiicTBHEe B Tpymnmne (ompeneisTb OOLIMe LeNd, pachpeAeisTb pOJH,
JIOTOBAPUBATHCSA APYT C APYrOM U T.1.).

e IlpenMeTHble pe3yabTaThl: YueHuk nayuumca: Ha3bIBaTh XUMHUYCCKUE DJIEMEHTBI; ONPEIENATh COCTaB BEIIECTB MO UX (opMyiIaM; ONpeiesiTh
BAJICHTHOCTh aTOMa 3JIEMEHTa B COCAMHEHMSX; ONPEACATh TUN XUMHUYECKUX PEaKIMif; Ha3bIBaTh NMPHU3HAKM U YCIOBMS NMPOTEKAHUS XUMHUECKUX PEaKIHii;
BBISBIISITH TPHU3HAKH, CBHJETEIBCTBYIONINE O NMPOTEKAHWM XMMHUYECKON PEaKIMH NP BBIMOJHEHHH XHMHYECKOTO OIIBITa; COCTABIATH (OPMYIIBI OWHApPHBIX
COEIMHEHUH; COCTABIATh YpPaBHEHHs XMMHUUYECKUX peakluil; coOaoaaTh npasuia 0e30nacHoOi paboThl PH MPOBEAECHUHU ONBITOB; MOJIb30BATHCS JIAOOPATOPHBIM
000py/ZI0BaHHEM U MOCYA0M; BBIYUCIATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB; ONPEAEIATh BUJI XUMUYECKON CBA3M B HEOPraHMYECKHUX
COEIMHEHUAX;U300paXkaTh CXEMbl CTPOCHHUS MOJIEKYJ BELIECTB, 0OpPa30BaHHBIX Pa3HBIMU BUAAMU XUMHMUYECKUX CBS3€H;pacKpbIBaTh CMBICI MOHATUH «HOHY,
«KaTHOHY, «aHHUOHY, <«QIIEKTPOJIUTHI», KHEAIIEKTPOIIUTBI, «QNEKTPOIUTHYECKAS IUCCOLIMALU, «OKHUCIIUTEIIbY, «CTETIEHb OKHCIICHHSD)
«BOCCTAaHOBMTEIIbY,«OKHCIEHUE», «BOCCTAHOBIICHUE»;OlIPENEIATh CTENEHb OKHUCIEHUS aTroMa »JJIEMEHTa B COEAUHEHUHU; PACKPbIBaTh CMBICI TEOPHUU
JIEKTPOIIUTUYECKON AMCCOLMALUM; COCTABIATh YPaBHEHUs DJICKTPOJUTHUYECKOW IHUCCOLMALMM KHCIOT, LIENOYel, cosiell; OOBACHATH CYIIHOCTh Ipolecca
AJIEKTPOJIUTUYECKON TUCCOLMALMUM M PEAaKUUi MOHHOTO OOMEHA; COCTABIAThH IOJIHBIE M COKpAIICHHbIE MOHHBIE YPAaBHEHHUS peakiuu OoOMeHa; ONpenessTh
BO3MOXXHOCTbh IPOTEKAHUs PEAKIU HMOHHOTO OOMEHa; MPOBOAMTH PEAKIMU, MOATBEPHKIAIOIINE KAYECTBEHHBIM COCTAaB pPA3JIMYHBIX BELIECTB; OIpPENEIATh
OKHCIIUTEb U BOCCTAHOBUTEIIb; COCTABIIATh YPABHEHUS OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLMI; HAa3bIBATh (PAKTOPHI, BIUSIOLIME HA CKOPOCTh XUMHUUECKOM
peakuuy; KIacCUPUIMPOBATh XUMUUYECKHE PEAKIIUU IO Pa3IMYHbIM IIPU3HAKAM.

Yuenuk nonyuum ¢ozmorcrnocme nayuumauca: BblIBUTaTh U IIPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bl 0 XUMUYECKUX CBOMCTBAaX BELIECTB HA OCHOBE UX COCTaBa
U CTPOEHUSI, UX CIOCOOHOCTH BCTYNATh B XUMHUECKUE PEAKIUH, O XapaKTepe U MPOAYKTaX Pa3INUHbIX XUMUUYECKUX PeaKLnii;XapaKTepu30BaTh BEIECTBA 10
COCTaBY, CTPOEHUIO U CBOMCTBAM, YCTAHABINBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK]y JaHHBIMU XapaKTEPUCTUKaMH BEILIECTBA.

7 CBeneHus 0 pacTBOpax. CenieHus 0 pacTBOpax. §3 3agava




8 DJIEKTPOJIUTHI U HEIJICKTPOJIUTHI. DJIEKTPOJIUTHI U HEAJICKTPOJIUTHI. §4 c20-21
DJIEKTPOIUTHYECKAS JUCCOIUAIINS BELIECTB. DIEeKTPOIUTHYECKAs JUCCOLIMALIMS BEIIECTB B
BOJIHBIX PacTBOpax. DIEKTPOIUTHYECKAs Ne3, 4,5
JUCCOLMALMs LIEJI0YEH U COJIEN.
9 MexaHu3M 3eKTPOIUTHYECKON TUCCOIHALUN DNEKTPOIUTHYECKAS JUCCOLUAIUS KUCIIOT. § 5¢26-28
BEILIECTB C KOBAJIEHTHOM IMOJISPHOM CBSI3bIO.
No2
10 |CsoiicTBa HOHOB Hownrbl. Katnons! u annonsl. KauecTBeHHEBIC §6 c29-31
peaKIMy Ha HOHBI B pacTBOPE.
Nel
11 |CunbHble u cnadble A1eKTpoanThl. CTeneHb § 7 c33-35
JIMCCOLUALINN.
Nel
12 |Peakuuu HOHHOTO OOMEHA. Peakiiun noHHOro oOMeHa. § 8 ¢35-38
Nel 2a
13 |Pemenwue 3aa4: eciau OJHO U3 Pearupyromux PacyeTbl MO0 XMMHUYECKUM YPaBHEHUSIM 3a7a4u IIpoB.padora
BEIIECTB JaHO B N30LITKE.
P-4 MOH.00MeHa
14 |KucioTbl KaK 3J€KTPOTHTHI. Onpenenenue xapakrepa cpeasl. UHAMKaTOpHI. § 9 ¢38-40
Ne 273
15 |OcHoBaHUS KaK JICKTPOIUTHI Omnpenenenne xapakrepa cpeasl. UHaIukaTopsl. § 10 c40-45
Ne 3,3amaga
16 |Conm KaK 3JIEKTPOIHUTHI KauecTBeHHBIEC peaKiuy Ha HOHBI B paCTBOpE § 11 c40-45

Ne 26,3aqaua




17 |K.p.Ne 1 mo remam «XuUMHUYECKUE PEAKIUH U K-9-1
3aKOHOMEPHOCTH UX NpoTeKanus. Teopus
AJIEKTPOJIUTUIECKOM TUCCOIUAIIII)

Pa3znea 2. DjieMeHTBLI-HEMETAJLIBI U UX BasKHel e coeJuHeHnd - 24 yaca

IInanupyemble pe3ybTaThl

JInmunoctubie YY/I: Oco3HaBaTh €IMHCTBO M LEJIOCTHOCTh OKPYXAIOIIET0 MHUPa, BO3SMOXKHOCTH €r0 IM03HABAEMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTHXEHUH
HaykH. [locTenieHHO BbICTpauBaTh COOCTBEHHOE 1LIEJIOCTHOE MHPOBO33PEHHUE: OCO3HABATH MOTPEOHOCTh M TOTOBHOCTh K caM0OOOpa30BaHUIO, B TOM YHUCIE U B
paMKax CaMOCTOSITEIbHON JEATENbHOCTH BHE UIKOJIBI; OLIGHUBATh J>KU3HEHHBIE CUTYallMM C TOYKH 3peHus Oe3omacHOro oOpasa XKM3HM M COXpPaHEHHUs
3JI0pOBBS;0LIECHUBATh JKOJOTUYECKHI PUCK B3aMMOOTHOUICHHH YesnoBeka U Mpupojbl. DopMHUpOBaTh 3KOJIOTHYECKOE MBIIUICHHE: YMEHHE OLCHHBATh CBOIO
JEeSTENbHOCTh U IOCTYIKU APYTHX JIFOJEH ¢ TOUKH 3pEHUS] COXPAHEHUS! OKPYXKAIOILEH Cpeibl - TapaHTa )XKU3HU U 0J1aronoryyus Jiro/eil Ha 3emue.
Meranpeamernsie YY1

Pecynamusnvie YVJ]: CamocToATeNbHO OOHApPYXKMBaTh U (OPMYIMPOBATH y4yeOHYIO MpoOIeMy, ONpeAesaTh Ledb YU4eOHOU AESITEeIbHOCTH, BBIOUPATh TEMY
npoekTa. BeyiBHrate BepcHUHM pelieHUs MpoOJeMbl, OCO3HABaTh KOHEUHBIA pE3yNbTaT, BBHIOMpATh U3 MPEAJIOKEHHBIX W HCKAaTh CaMOCTOSITEIBHO CPEICTBA
noctkeHus 1enu. CocTaBisTh (MHANBUAYAIBHO WM B TPYIITE) IUIAH PEIICHUS IPOoOJIeMbl (BBITIONHEHUS TIpoekTa). PaboTas no miany, CBepATh CBOH JICHCTBUS C
LENbI0 U, IPU HEOOXOJMMOCTH, UCIIPABIATH OMIMOKH CAMOCTOSITENIbHO. B auanore ¢ yuuTeneM COBEPIIEHCTBOBATH CAMOCTOSITENIBHO BhIPAOOTAHHBIE KPUTEPHUU
OLICHKH.

llosnasamenvuvie YVV/]: AnanusnpoBaTh, CPaBHUBATh, KIaCCUPHUIMPOBATH U 00001aTh (PAaKTHl U SIBICHUS. BBIABIATH NPUYUHBI U CJIECTBUS MPOCTHIX SIBICHUM.
OcymiecTBIATh CPaBHEHUE, CEPUALMIO U KIACCU(DUKALINIO, CAMOCTOSTEIFHO BBIOMpPAasi OCHOBAHUS M KPUTEPUH IS YKa3aHHBIX JIOTHYECKUX OIEpanuil; CTPOUTH
KJ1acCU(UKaIMI0 Ha OCHOBE JUXOTOMUYECKOTO JieJieHHs (Ha ocHOBe oTpullaHusi). CTpOUTH JIOTHUECKOE PacCyKIEHHUE, BKIIOYAIOIIee YCTAHOBICHUE PUINHHO-
CJIEJICTBEHHBIX CBA3€EH. CoznaBath CXEMaTU4YEeCKUe MOJIENH c BbIJIEJIEHUEM CYIIECTBEHHBIX XapaKTepUCTHK oOBeKTa.
CocTaBisTh TE3UCHI, Pa3INUHbIE BUABI IUIAHOB (IIPOCTHIX, CIIOXKHBIX U T.11.). [IpeoOpa3zoBeiBaTh HHPOPMAIMIO U3 OJJHOTO BUAA B APYroi (TabnuIly B TEKCT U Tp.).
BbranThIBaTh BCE YPOBHM TEKCTOBOW MH(pOpPMAIMU. YMETh ONPEAESATh BO3MOXKHBIE MCTOUHUKM HEOOXOAMMBIX CBEICHUH, MPOM3BOJUTH MOMCK MH(POPMAIINH,
aHAIM3UPOBATH U OIEHUBATH €€ TOCTOBEPHOCTD.

Kommynuxamuenvie YVVJ[ CaMOCTOSTENBHO OpPraHU30BBIBaTH y4uyeOHOE B3aMMOJECHCTBHE B Trpymmne (OmpenensTs oOLue UenH, pachpeieisTh podH,
JIOTOBAPUBATHCSA APYT C APYrOM H T.1.).

e IIpeaMeTHble pe3yabTaTbl: YuenHuk Hayuumca: ONPEAENATh OKHUCIUTEIb W BOCCTAHOBHUTENb; COCTaBIISATh YpPaBHEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKLWi; HA3bIBaTh (PAKTOPHI, BIUSIONIMNE HA CKOPOCTh XUMHUYECKOH peakinu; KJIACCU(PHUIMPOBATH XUMUYECKHE PEAKIMH 110 PA3INIHBIM
MpU3HAKaM. XapaKTepU30BaTh B3aMMOCBS3b MEXY COCTABOM, CTPOCHHEM M CBOWCTBAMU HEMETAJIOB; MPOBOAUTH OMBITHI MO MOTYYEHHUIO, COOMPAHUIO U3YYEHHIO
XUMHYECKHX CBOMCTB ra3000pa3HbIX BEIIECTB: YIIIEKHCIIOrO T'a3a, aMMHaKa; pacrlo3HaBaTh OMBITHBIM ITyTEM ra3000pa3HbIe BEUIECTBA: YITICKUCIIbIN ra3 1 aMMHUaK.
BbINyCKHUK MOJYYHUT BO3MOKHOCTH HAYYUTBHCSI: BBIIBUTaTh U MPOBEPATH IKCHEPUMEHTANIBHO THIOTE3bl O XUMUYECKUX CBOWCTBAX BEIIECTB HAa OCHOBE UX
cOCTaBa M CTPOCHHMS, MX CIIOCOOHOCTH BCTYINAaTh B XUMHUYECKHE PEAKIMH, O XapakTepe M MPOAYKTAX PA3IUYHBIX XUMHUYECKUX PEAKIINN;XapaKTepU30BaTh




BCIIECTBA 110 COCTaBy, CTPOCHUIO 1 CBOﬁCTBaM, YCTaHaBJIMBATh NPUYUHHO-CIICACTBCHHBIC CBA3H MCXKAY JaHHBIMHU XapaKTCPHUCTUKAaMHU BEIICCTBA.

Tema 3. O0masi xapakTepuCTHKA HEMETAJLJIOB - 3 yaca

18 |Onementoi-HeMeTauibl B [ICXD wu B mpupone | DJIeMEHThI-HEMETAIIIbI §12 ¢5 2-57 Ne5 IIpoexTHBIE
paboThl
19 |IIpocTsie BemecTBa - HEMETAIIIBI CBoiicTBa IPOCTHIX BEIIECTB (HEMETAIIOB). §13 c 58-61
20 |BomopojiHbIC B KHCIOPOJIHBIC COSAMHCHHUS Bonoponnsie coenMHEHNs HEMETAIIIIOB §14 ¢ 62-64 Ne4,6
HEMETAIIJIOB
Tema 4. Iloarpynna KucJjaopoaa u ee TAMHYHBIE MPeACTABUTENN -6 YacoB
21 |OOmas xapakTepUCTUKA HIEMEHTOB MOATPYIIIIHI §15c65-69 IIpoB.padora
KHCIIOpO/ia
Ne4,5 o TeMe 3
22 |Kucnopon. O30H. Kucnopoa. O30H. §16¢70-75 Tabnuna
23 |Cepa. Cepa. §17c76-79 Ne4,6
24 | Ceporomopoa. Cymbhusr CepoBoaopon. CeposodopoodHas KUCIOTA U €€ §18c79-84 N6
conu. KauecTBeHHbIE peaklliy Ha HOHBI B
pactBope
25 |Kucnopomoconepsxamue coeauaenus cepsl (IV) Oxkcunpl cepbl. Ceprucmas KUCa0Ta U €€ COJIN. §19c84-87 Nel,5
KauecTBenHbIe peakiiuu Ha HOHBI B PACTBOPE
26 |Kucnopomoconepsxamue coenuaenus cepsl (VI) Oxkcunpl cepbl. CepHas KUCIIOTA U €€ COJIU. §20 c87-95
KauecTBenHbIe peakiiuu Ha HOHBI B PACTBOPE No3S

Tema 5. [loarpynmna a3ora u ee THNUYHBbIE PEJICTABUTEIN - 8§ 4aCOB




27 |OO0mas xapaKTepruCTUKA SJIEMEHTOB TIOITPYIIIIHI §21 ¢99-103 IIpoB.padora
a3ora
Ne4 no teme 4
28 |A3OT Kak 3JIEMEHT U MPOCTOE BEIIECTBO A3or. §22¢106-108
Ne5
29 |Ammuak. Coju aMMOHHUS. Ammuax. §23¢109-116
Ne 4,5
30 [ILp. Ne 1 «ITomyyenne ammuaka u oneITel ¢ HUM».  |[IpaBuia pa®oTbl B MIKOJBHOW J1aOOpaTOPHH. I1-9-1
JlaGoparopnast mocynga u  00OpymOBaHHE.
[lpaBuna ©Oe3onmacHoctH. Haepesamenvhbie
ycmpoticmaa. IIposeoenue XUMUYECKUX
peaxkyuil npu HazpeeaHuu.
[ony4yenune ra3000pa3HBIX BEIIECTB.
KauecTBeHHbIC peakiuu Ha ra3000pa3HbIe
BEIIIECTBA
31 |Oxcunsl a3ora. Oxkcuabl azora. §24 c117-121
Ne 6
32 |A3oTHas KHCIIOTa U €€ COJIH. A30THas KUCJI0Ta U €€ COJH. §25 ¢122-130
Ne 4,8
33 |Docdop Kak AIEMEHT U MPOCTOE BEIIECTBO docdop. §26 c132-136
Nel 4
34 |Coenunenus pochopa Oxkcun pocdopa. OprodhochopHas kucnora u §27 ¢136-140

€€ COJIH.

Ne4,5




Tema 6. Ilonrpynna yrJiepoaa - 7 yacos

35 |[lomoskeHHE IIEMEHTOB MOATPYIIIEI YTIEpoaa B §28c144-146 IIpos.padora
[ICXD, cTpoenne ux aToMoB
Ne4 o Teme 5
36 | Yruepon. Amnorpomnusie Moaudukauu. CroiictBa | Yriaepoa. Anmas, rpadur. §29, §30
¢ 146-150 Ne2,6
37 |Oxcunsl yruepojaa VYrapuslil U yriaekucinslil ra3sl. KauecTBeHHbIE §31cl151-154
peaKkIMy Ha ra3000pa3HbIe BEIIECTRA. Ta6mmia No 7
38 |YronpHas kuciaora u €€ Colu. VYronbeHas kucnora u e€ conu. KauecrBeHHbIe §32 c154-157
peaKIy Ha HOHBI
Ne la, 6
39 [|IIpaktuueckas padota Ne 2 «IlomydeHue okcuaa [IpaBuna paboThl B ILIKOJBHON Ja0OpaTOpUU. I1-9-2
yraepona (1V) u usyuenue ero CBoMcCTB. JlaGoparopnast mocynga u  00OpymOBaHHE.
Pacnio3naBanue kapOOHATOBY [lpaBuna OezonacHocTH. Haepesamenvhobie
yempoucmaa. IIposeodenue XUMUYECKUX
peakyutl npu HacpesaHuu.
[Tomyuenue ra3000pa3HBIX BELIECTB.
KayecTBeHHBIE peakiny Ha Ta3000pa3HbIC
BEIIECTBA M HOHBI B PACTBOPE.
40 |Kpemnwuii u ero cBoiictBa. CoenuaeHust kpemuuus  |Kpemuuii. Okcua kpemausi. KpemuueBas §34 ¢159-164
kuciota. Cunuxamol
Ne 1a, 6
41 |K.p.Ne 2 no Teme «31eMEHTbI-HEMETAJIIbI U UX K-9-2

Ba)KHEUIIINE COSIMHECHUSI

Tema 7. O01He cBeleHUs 00 OPraHNYecKUX coelnHeHusx - 12 yacon




42 |BO3HMKHOBEHHUE U Pa3BUTHE OpraHUYecKoi xuMuu |[lepBoHauYaIbHBIC CBEJCHUS O CTPOSHUHN §35¢167-173 [IpoekTHbIC
OpPraHMYECKUX BEIIIECTB. paboTHhI
Ne2 3,7
43 |Knaccudukariys yrieBoaopoIoB. [TpupoaHBIE HICTOYHUKH YTIIEBOIOPOIOB. §36 c173-176
Hed1b 1 npupoaHslii ra3, ux npuMeHeHHeE. Ne2,3
44 |duznyeckre ¥ XUMUUYECKHE CBOMCTBA MPENEIbHBIX | YTIEBOJOPOABl: METaH, ITaH. §38 c181-184
YTJIEBOJOPOIOB (AJIKAHOB)
Ne3 4,7
45 |ILp. Ne 3 «DkcnepuMeHTaIbHOE U3yUeHUE [IpaBuna paboTHl B IIKOJBHON J1a0OpaTOPHH. I1-9-3
XUMHUYECKHUX CBOMCTB U OPraHMUYECKUX BEIIECTB)» JlabGopatopnass mocyna W 00OpydOBaHUE.
[IpaBuna 0e30MacHOCTH. [IpoBenenue
XUMHUYECKUX peakiuii B pacTBOpax. MeTosl
aHaJM3a BEIIECTB.
46 |HempenenbHbIE yrIeBOJOPOIBI (aJTKEHBI). §39 ¢185-188
Ne 3,6
47 |HenpenenbHbIE YIIEBOAOPOBI (AIIKUHBI) §40 c188-190 Ne
2,3,6
48 |CrupTsl CnupTbl (METaHOJI, ITAHOJ, TJIULIEPHH) §42 c193-196 IIpos.paGora
Ne 3,4 YIJIEBOIBI
49 |KapOoHOBBIC KHCIIOTHI KapOoHoBbIe KUCTOTHI (YKCYCHAS, §43 ¢197-199 Ne
CTeapuHOBas) 1,3
50 |buosoruvecky BayKHbIC BEIICCTBA: KHUPHI. buonornyecku BaskHbIC BEIIECTBA: JKUPBHI. §44c 199-201
Ne 2
51 |buonorudecku BayKHBIC BEIECTBA: YTIICBOJIBL. Buonornuecku BaKHbIC BENIECTBA: YTIICBOIBI. §45¢201-203




Ne 2

52 |buonorndecku Ba)XHbIE BEIECTBA: OEIIKH. Bronornyecku BaxHbIE BELIECTBA: OEIIKMU. §46 c203-206

Neo 2

53 |K.p. Ne 3 o reme «OpraHudecKkre COCTMHCHUS K-9-3

Pa3znea 3. Merauinl - 9 yacoB

IlnanupyemMble pe3yJbTaThl
JInunoctubie YY/I: Oco3HaBaTh €IMHCTBO U IEIOCTHOCTh OKPYKAIOIIETO MUPA, BO3MOKHOCTH €r0 MO3HABAEMOCTH M OOBSICHUMOCTH HA OCHOBE JOCTHKCHHMA
HaykH. [locTenieHHO BbICTpauBaTh COOCTBEHHOE LIEJIOCTHOE MHUPOBO33PEHHUE: OCO3HABATH MOTPEOHOCTh U T'OTOBHOCTh K CaMOO0Opa30BaHUIO, B TOM YHCJIE U B
pamMKax CaMOCTOSITEIBHOM JEeATEIIbHOCTH BHE UIKOJIBI, OLICHWBATh JKU3HEHHBIE CUTYyalldd C TOYKM 3pEeHHs O€30mMacHOTO o0paza >KM3HH U COXpPaHEHUS
310POBbS;0LIEHUBATHh 3KOJOTMYECKUI PHUCK B3aMMOOTHOLIEHUH 4YeJIoBeKa M NpupoAbl. POpMHUPOBATh JKOJOTMUECKOE MBINUICHHE: YMEHHE OLIEHMBATh CBOIO
JESATENBHOCTh M MOCTYIKU APYTUX JIFOJIEH C TOUKHU 3PCHUS COXPAHCHHSI OKPYKAIOIICH Cpeibl - TapaHTa )KU3HU U 0JIaromoaydus JIIael Ha 3emiie.
Meranpeamernsie YY1
Pecynamusnvie YVV]/]: CamMocTosTeNnbHO OOHApYXHBaTh U (GOPMYIHUPOBATH YUCOHYIO MPOOIEMY, ONPEACNATh LEelNb YIYCOHON ACSITENbHOCTH, BEIOMpATh TEMY
npoekta. BeyiBurate Bepcum pelieHus mpoOJeMbl, OCO3HABATh KOHEUYHBIA PE3yNbTaT, BBIOMPATh W3 NPEIIOKEHHBIX M HCKaThb CAMOCTOSTEIBHO CpPEICTBA
noctikeHus 1ennd. CocTaBisITh (MHANBUAYAILHO WM B TPYIIIE) TUIAH PEIICHUs MTPOOIeMbl (BBITOJIIHEHUS TTpoekTa). PaboTas 1o miaHy, CBEpSITh CBOU JACHCTBHUS C
LEeNbI0 U, IPU HEOOXOIMMOCTH, UCIIPABIATH OMIMOKH CaMOCTOSITeNIbHO. B nuanore ¢ yuuTeneM COBEPIIEHCTBOBATH CAMOCTOSITENILHO BBIPAOOTAaHHBIE KPUTEPUU
OIICHKHU.
Ilosnasamenvuvie YVV/]: Ananu3mpoBaTh, CpaBHUBATh, KJIACCUPHUIIMPOBATH U 00001IaTh (PAKTHI U SIBICHUS. BBIABIATH IPUYUHBI U CJIECTBUS MPOCTHIX SIBICHUM.
OCyIIEeCTBIATh CpaBHEHUE, CEPUAIINI0 U KIIACCU(DUKAIINIO, CAMOCTOSATEIHFHO BBHIOMpAsi OCHOBAHUS W KPUTEPHH ISl YKa3aHHBIX JIOTHUECKHUX OIEPAIHii; CTPOUTH
KJ1acCU(UKAILUI0 Ha OCHOBE JUXOTOMUYECKOTO JieJieHHs (Ha ocHOBe oTpullaHus). CTpOUTh JIOTHUECKOE PacCyKIEHHUE, BKIIOYAIOIIee YCTaHOBICHUE TP UYMHHO-
CJIEICTBEHHBIX CBSI3EH. Co3znaBatb CXeMaTUYeCKUe MOJIeH c BBIJICJICHHEM CYIIECTBEHHBIX XapaKTEePUCTUK o0BeKTa.
CocTaBsITh TE3UCHI, Pa3IUYHbIE BUABI IUIAHOB (ITPOCTHIX, CIOXKHBIX U T.11.). [Ipeobpa3oBbiBaTh HHPOPMAIIUIO U3 OJTHOTO BUIA B APYroi (TaOIMUIly B TEKCT H Tp.).
BbruuThiBaTh BCe YpPOBHU TEKCTOBOM MH(pOpMalMHU. YMETh ONMPEACNATh BO3MOXHBIE MCTOYHHKH HEOOXOIWMBIX CBEICHUN, MPOU3BOJIUTH MOUCK WUH(POPMAIIHH,
AQHaJM3UPOBATH U OLICHUBATh €€ JOCTOBEPHOCTb.
Kommynuxamusnvie YVVJ[ CamoCTOATENTbHO OpPraHW30BBIBATH Y4eOHOE B3aMMOJICUCTBHE B Tpymme (OmpenensTh OOIIMe e, paclpenessiTh PO,
JIOTOBapUBATHCS IPYT C APYTOM U T.1.).

e IlpeamerHsble pe3yabTaThl. YueHuk nayuumca: XapaKTepU30BaThb B3aUMOCBA3b MEXY COCTaBOM, CTPOEHHMEM M CBOWCTBAMHU METAJUIOB; HA3bIBATh
OpraHUYECKHE BEIIECTBA 10 WX OopMyJe: METaH, dTaH, STUICH, METaHOJ, TAHOJI, IIHIIEPUH, YKCYCHASI KUCJIOTa, AMHHOYKCYCHAsI KHCIIOTa, CTCAPHHOBAs KHCIIOTA,
OJICMHOBAsl KHUCJIOTA, TJIIOKO3a; OLIEHHWBATh BIMSHHE XHUMHYECKOTO 3arpsi3HEHUS OKPYKaIolled cpepl Ha OpPraHu3M 4YeJOBEKa; I'PaMOTHO OOpamaThCs C




BELICCTBAMM B ITOBCEIHEBHOM XM3HU ONPEACIATH BO3MOXKHOCTb IIPOTEKAaHUS PEaKUUN HEKOTOPBIX IPEICTaBUTENICH OPraHMYECKHX BEIIECTB C KHCJIOPOIOM,
BOJOPOJOM, METAJJIAMH, OCHOBAHHUAMM, FAJIOT€HAMHU.
BbInyCKHUK NOJYYHT BO3MOKHOCTh HAYYUTHCHA: BBIABUTATh U IPOBEPSTH IKCIIEPUMEHTAIIBHO TMIIOTE3bl O XMMUUYECKHUX CBOMCTBAX BEIIECTB HA OCHOBE UX
COCTaBa U CTPOEHMUSI, UX CIIOCOOHOCTH BCTYIATh B XMMUYECKHUE PEAKIIUH, O XapaKTepe U MPOAYKTaX pa3IU4YHbIX XUMUYECKUX PeaKIUii;XapaKTepru30BaTh
BELIECTBA 10 COCTaBy, CTPOCHUIO U CBOWCTBAM, YCTaHABIMBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEKIY JAHHBIMHU XapaKTEPUCTUKAMU BELIECTBA.

Tema 8. O0uIMe cBoOlicTBA METAJLJIOB - 2 yaca

54  |Ilonoxenue meramios B [ICXD J[.M.MenneneeBa u | Kpucramnuueckue u amopgrvle BelecTBa. §47 c207-210
CTPOCHHUE MX aTOMOB Tunvl Kpucmanuyeckux peuemox
(amemannuyecxas). MeTannudeckas CBS3b.
55 | XuMHYEeCcKHe CBOWCTBA METAIJIOB CBoiicTBa MPOCTHIX BEIIECTB (METAJIOB). §48 c213-216
§49*
Ne2.,4

Tema 9. MeTa/iibl I1aBHBIX U OOOYHBIX MOATPYII - 7 YacoB

56 |Illeno4HbIe METAUIBI U UX COCAUHCHHMS. [Ilenounblie METAIBI U UX COCAUHEHHUS. §50 ¢227-233 IIpoB.padora
No56 CB-Ba MeTaJJIOB
57 |llleno4yHO3eMeNTbHBIC METAJUIBI U UX COCAMHCHUS. IllenouHO3eMeNTbHBIC METAJUIBI U UX §51 ¢235-240
COCIMHEHUS.
No5
58 |Pacmpocrpanenue u posib MEIOYHO3EMETbHBIX XUMHUYECKHUE BEIIECTBA KAK CTPOUTEIIbHBIC U §52 ¢240-242 Ne2  |IIpoexTHBIE
METaJJIOB B pupoze. KecTKOCTh BOBI. MOJIeTIOYHbIE MaTEpUaIbI (MeI, MpaMop, paboTsI

W3BECTHSK, CTEKJIO, IIEMEHT).

59 |AnoMUHMIA U €T0 COeTMHEHUS AntoMuHUHR. AMdpomeprnocmsb okcuoa u §53 ¢243-248 Ne2
2UOpoKCUOa.




60 |>Keieso u ero coefMHEHUSA Kenezo. OKCumbl, cuopoKkcuowvl u conu dHcenesd. §54 ¢250-255 Ne3

61 |ILp. Ne 4 Pemienue sxcriepuMeHTa bHbIX 33124 0 |[IpaBuna paGoThl B IKOIBHOM J1a0OpaTOPUH. I1-9-4
Teme «MeTaub JlaGopaTopnas mocyaa u 000pyI0BaHuUE.
[TpaBuna 6e3omacHoCTH. MeTOo/IbI aHaIM3a
BemiecTB. KauecTBeHHbIE peakiuy Ha
ra3oo0pa3Hble BEIIECTBA U MOHBI B PaCTBOPE.

62 |K.p. Ne 4 mo reme «MeTamibi» K-9-4

Pa3zgen 4. Xumus 1 ;Ku3HL - 6 4acoB

Tema 10. HpOH3BOI[CTBO HEOPraHnvIeCKUX BEUICCTB U UX IPUMEHCHHUE - 2yaca

[Inanupyemble pe3yJbTaThl

JIuunoctubie YY/[: Oco3HaBaTh €AMHCTBO U IEJIOCTHOCTh OKPYXKAIOIIET0 MHUPA, BOBMOXXHOCTH €0 MO3HABAEMOCTH U OOBSICHUMOCTH Ha OCHOBE JOCTHMIKEHUUN
HaykH. [locTeneHHO BhICTpauBaTh COOCTBEHHOE ILIETOCTHOE MHPOBO33pPEHHE: OCO3HABATH MOTPEOHOCTh M TOTOBHOCTh K CaMOOOpa30BaHUIO, B TOM YHUCIE U B
pamMKax CaMOCTOSITEIIbHOM JESTEIbHOCTH BHE IIKOJIBI; OIICHWBATh JKM3HEHHBIC CHUTYallMM C TOYKH 3peHHs Oe30macHoro o0pas3a JKM3HM W COXPaHEHUS
3JI0POBBS;OIICHUBATh KOJOTHYECKHI PUCK B3aMMOOTHOIIEHUI ueioBeka M mpupoabl. DopMHUpPOBATh SKOJOTHYECKOE MBIIUICHHE: YMEHHE OICHHBATh CBOIO
JEeSITETFHOCTh U TIOCTYIKU IPYTHX JIFOJICH ¢ TOYKH 3pEHUS] COXPaHEHUS OKPYXKAIOIIEH cpeibl - TapaHTa )KU3HU U OJIarornoydus JIIoAeH Ha 3emiie.
Metanpeamernbie YY1

Pezynamusnvie YVJ[: CamoctosiTepHO OOHApYKMBaTh U (HOPMYIUPOBATh Y4€OHYIO MPOOJIeMY, ONPENEATh 1eNIb YICOHOU NeSTeIbHOCTH, BHIOMPATh TEMY
npoekTa. BeiBurath BepcuM pelieHHs MpoOJeMbl, OCO3HABATh KOHEUHBIH pPE3yNbTaT, BBHIOMpAaTh W3 MPEJIOKEHHBIX M HCKAaTh CAMOCTOSITENILHO CpEACTBa
noctkeHus 1enu. CocTaBisTh (MHAMBUAYAIBHO WIK B TPYIINE) MJIAH pelleHus MpoOsieMsl (BbIOJHEHUS IpoekTa). PaboTas no miaHy, CBEpSITh CBOU JACHCTBUSA C
LEJIBI0 U, TIPU HEOOXOJMMOCTH, UCIIPABIATH OUIMOKH CaMOCTOATENbHO. B nuanore ¢ yuurenaeM COBEPLICHCTBOBATH CaMOCTOSATEIBHO BBIPAOOTAHHbIE KPUTEPUHU
OLICHKH.

Ilosnasamenvuvie YV/{: AnanuznpoBaTh, CPaBHUBATh, KJIACCU(PHUIUPOBATH U 000011aTh (DAaKThI U SBJICHUS. BBIABIATH NPUYUHBI U CIEICTBHUS MPOCTHIX SBICHHM.
OcylecTBISATh CpaBHEHHUE, CEPUALIMI0 U KJIaCCU(UKAIINIO, CAMOCTOATEIBHO BBHIOMpAs OCHOBAHMS U KPUTEPHUH JJISl YKA3aHHBIX JIOTUYECKUX OIEpaluii; CTPOUTH
KJIacCU(UKALMIO HA OCHOBE JUXOTOMUYECKOTO JieleHus (Ha ocHOBE OTpHIaHusi). CTPOUTH JOTMUECKOE PACCYXKACHUE, BKIIIOYAIOIIEE YCTAHOBICHUE MPHYUHHO-
CJIEICTBEHHBIX CBs3eil. CoznaBath CXeMaTh4yecKue MOJIeTN C BbIJIEJICHUEM CYIIECTBEHHbIX XapaKTEepUCTUK o0BeKTa.
CocCTaBisATh TE3UCHI, pa3IMYHbIC BU/bI INIAHOB (IIPOCTHIX, CIOKHBIX U T.11.). [Ipeobpa3zoBbiBaTh HH(POPMALIUIO U3 OJHOTO BHJA B APYroi (TabiauIly B TEKCT U Mp.).
BbrunteiBaTh BCE€ YPOBHU TEKCTOBOH MH(pOpMaluu. YMETh ONpeAesiATh BO3MOXKHbBIE HCTOYHUKH HEOOXOJUMBIX CBEJIEHUH, MIPOU3BOAUTH MOUCK MH(pOpMaLUH,
AHAIM3UPOBAThH U OLIEHUBATh €€ JOCTOBEPHOCTD.

Kommynuxamusnvie VVJ[ CamMoCTOSITENBHO OPraHU30BBIBATH y4uyeOHOE B3aMMOJEHCTBUE B Trpymnmne (omnpeaensiTh oOLMe Ield, paclpeiessTh PO,




JIOTOBapUBATHCA IPYT C APYTOM U T.1.).

IIpeanmeTHble pe3yiabTaTbl: Yuenuk nayuumcsa: BbIIIyCKHUK HAaY4YUTCS: XapakTEpPU30BaThb OCHOBHBIE METO/bl IO3HAHUS, PACKPHIBATH CMBICI MOHSATUN
«TeTIOBOM 3PPEeKT peakium», «MOJSPHBIA 00beM»; XapaKTepu3oBaTh (GU3NUYECKUE M XUMHUYECKHE CBOMCTBA BOJIbI, PACKPBIBATH CMBICI MOHSTHUS «PAaCTBOPY;
BBIUMCIISITH MAcCOBYIO JIOJII0 PACTBOPEHHOI'O BEILECTBA B PACTBOPE; IMPUIOTOBIATH PAaCTBOPHI C ONPEICICEHHON MaccOBOM J0Jiell pacTBOPEHHOI'O BEIECTBA;
HA3bIBaTh COCJAMHEHUS U3YUYEHHBIX KJIACCOB HEOPTaHWYECKUX BEIIECTB; XapaKTepH30BaTh (U3MUECKHME W XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB
HEOpPraHUYECKHUX BEIIECTB: OKCUAOB, KHUCIOT, OCHOBAHUH, COJIEH;0NpenesaTh NPUHAAIEHKHOCTh BEIIECTB K ONPEIEICHHOMY KJIACCy COEAMHEHMH; COCTaBISAThH
dbopMynbl HEOPraHMYECKHX COCAMHEHHMI W3YYEHHBIX KJIaCCOB; IPOBOAMTH OIBITHI, IOATBEPKAAIOIINE XHMHUYECKHE CBOMCTBA WU3YYEHHBIX KIACCOB
HEOPraHMYECKUX BEIIECTB; PACIIO3HABAThH OMBITHBIM IMYyTEM PACTBOPHI KUCJIOT U IIETOYEH MO M3MEHEHUIO OKPACKH MHIMKATOPA; XapaKTEPU30BaTh B3aUMOCBSI3b
MEXIY KJlacca MUHEOPTaHMYECKUX COSAMHEHUMN; OOBSICHATh (PU3NYECKUN CMBICT aTOMHOTO(TIOPSAKOBOT0) HOMEpAa XUMUYECKOTO AJIEMEHTa, HOMEPOB TPYIIIEI U
nepuona B mepuogunyeckod cucreme [[.UM. MenpaeneeBa; xapakTepu3oBaTh 3aBUCUMOCTh (DU3UYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTALTUYECKON
PEUIeTKH;ONpeIesITh BUJ XUMHUYECKON CBA3M B HEOPTraHMYECKHX COEIMHEHHUSX; U300pakaTh CXEMbI CTPOEHHS MOJEKYN BEIIECTB, 0Opa30BaHHBIX Pa3HBIMU
BUJIaMH XHUMHUUYECKHUX CBSI3€H; paCKPBIBATH CMBICI TTOHATUHN «HOHY», KKATHOHY», KAHHUOHY, «JIEKTPOJIUTHI», KHEIJIEKTPOJIUTHIY, «IJICKTPOTUTHIECKAS TUCCOIUAIINS,
«OKHCIIUTEIbY, «CTENEHb OKHUCIICHHS» «BOCCTAHOBHUTENbY,«OKHCICHHE», «BOCCTAHOBICHHUEY; ONPEAEISATh CTEIIEHb OKUCIEHUS aTOMa 3JIEMEHTAa B COEIMHEHHH;
COCTaBJISITh YPAaBHEHUSI SJIEKTPOJIMTHUUECKONW ITHCCOLMAIMM KUCIOT, IEJIOYeH, COJIeH; OMpenessiTh OKHCIUTEIh U BOCCTAHOBUTEIb, COCTABISATH YpaBHEHUS
OKHUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIINii; Ha3pIBaTh OPraHWYECKUE BEIIEeCTBA MO MX (OopMyJe: METaH, 3TaH, STUICH, METaHOJI, 3TAHOJI, TJUIEPUH, YKCyCHAs
KHCJIOTa, aMUHOYKCYCHAsI KUCJIOTa, CTEAPUHOBAs KUCIOTA, OJICMHOBAsT KUCIIOTA, TJIFOKO3a; OLICHUBATh BIMSHUE XMMHYECKOTO 3arps3HEHHS OKPYKAIOMICH Cpe/bl
HA OpraHuW3M 4YeJOBEKa; TPaMOTHO oOOpamaThCs C BEIIECTBAMH B TOBCEJHEBHOW JKHU3HH OINPEACNATh BO3MOXKHOCTH MPOTEKAHUS PEaKIUd HEKOTOPHIX
MIpe/ICTaBUTENIeH OpraHMueCKHUX BEIIECTB C KUCIOPOI0M, BOAOPOJOM, METANIaMU, OCHOBAHUSMH, T'aJIOT€HAMHU.

Buvinycknuk noayuum 603M0MCHOCHIb HAYYUMBCA: BBIABUTATh U MPOBEPATH SKCIEPUMEHTAIBHO TUIOTE3bl O XMMUYECKHUX CBOWMCTBAX BEIIECTB Ha OCHOBE UX
COCTaBa W CTPOEHHUS, MX CIIOCOOHOCTH BCTYNaTh B XMMHUECKHE DPEAKIUH, O XapaKTepe W MPOIYKTaX pPa3IMYHBbIX XUMHUUECKHX PpEeaKIMii; XapaKTepu30BaTh
BEILIECTBA 0 COCTaBY, CTPOCHUIO U CBOWCTBAM, YCTAHABIIMBATH NMPUYUHHO-CIICICTBEHHBIE CBS3U MEXKIY aHHBIMU XapaKTEPUCTHUKAMH BEILIECTBA; COCTABIATH
MOJIEKYJISIPHBIE U MOJIHbIE HOHHBIE YPABHEHHUS 110 COKPAIICHHBIM HOHHBIM YPaBHEHUSIM; POTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIIATH OKUCIUTEIbHbIE HIIN
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYE€TOM CTENECHEH OKHUCIEHHsS 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; COCTABISATh YPaBHEHMSI PEAKLUN, COOTBETCTBYIOIIHUX
MOCJIEI0BATEILHOCTH IPEBPAIICHUI HEOPraHMUECKUX BEIIECTB Pa3IMYHBIX KIaCCOB;

BBIJIBUTATh U TPOBEPATH IKCHEPUMEHTATBHO THUIOTE3bl O Pe3yIbTaTaX BO3JICUCTBUS PA3TMUYHBIX (DAKTOPOB HAa M3MEHEHHE CKOPOCTH XUMHUYECKOW pEeaKiuu;
UCIIONIb30BaTh MPUOOPETEHHBIE 3HAHMS [JIs1 SKOJOTMYECKH TPaMOTHOTO TOBENEHHS B OKpYKAIOLIEH cpefe; HCIONb30BaTh MPUOOpPETECHHBIE KIIOUYEBHIE
KOMIIETCHIIMH TIPHU BBIMOJTHCHUH TPOEKTOB M y4EOHO-MCCIEOBATEIBCKAX 33/lad M0 M3YYCHHIO CBOKCTB, CIIOCOOOB TOJIYyUEHHUsS M PACIO3HABAHHS BEIIECTB;
00BEKTHBHO OIIEHMBATh MH(POPMAIUIO O BEIIECTBAX M XMMHUYECKHUX IMPOLECCax; KPUTHUECKH OTHOCUTHCA K ICEBIOHAYYHOU MH(OpMaiuu, HeJoO0poCOBECTHON
peKiIaMe B CpeicTBaX MacCOBOM MH(pOpMAaLNH;

OCO3HaBaTh 3HAYCHHE TEOPETHUYECKUX 3HAHUM MO XMMHHU AJI MPaKTUYECKON JEATEIHHOCTH YeNIOBEKa; CO3/1aBaTh MOJEIH U CXEMBI AJS peUIeHHs] y4eOHBIX U
MO3HABATENIBHBIX 33/1a4; IOHUMATh HEOOXOAUMOCTh COOJIO/ICHUS MTPEANUCAHUH, TIPEIaraeMbIX B HHCTPYKIHSX O UCTIOIB30BAHUIO JIEKAPCTB, CPEACTB OBITOBON
XUMHH U JP.
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Xumuyeckas TEXHOJOTHS Kak Hayka. [Ipon3BoacTBo
CEpPHOM KUCIOTHI

§59 ¢ 271-273

64

[Tpon3BOACTBO CEPHOM KHCIOTHI

§59 ¢ 274-275

Tema 11. YesroBek B Mupe BelecTs - 4 yaca

65 |BemecTBa, BpeaHbIe 715 310POBbsI UETIOBEKA U XHUMHUYECKOE 3arpsA3HEHNE OKPYXKaroIen §55 ¢ 256-259 JAuarnocrt,pa6o
OKpY’KaIOLIeH Cpe/Ibl Cpebl ¥ €ro MOCIEICTBHSL. cooOuieHus Ta
JnarnocTuyeckas pabora [Ipo6nembl 6€30MaCHOTO HCIIOIB30BAHMUS [Ip-Bo cepHolt

BEIIECTB M XUMHYCCKUX PEaKIUi B KUCJIOTBI
MIOBCETHEBHOM KU3HU. TOKCUuHbIe, coprouue U
e3puleoonachvle sewecmea. betmoesas TpoekTHble
xumuueckas zpamomnocmo. Ilpupoouvie padoTel
UCMOYHUKU Y2Ne8000p0008. Hedhmb u
NPUPOOHDLIL 2A3, UX NPUMEHEHUe

66 |[lomumepsl U )KU3HB. [Tomumeps! U KU3Hb. TOKCUYHBIE 20pioYUe U §56 ¢ 259-261 [IpoekTHbIC
83puvleoonachuvie geujecmaa. beimosas cooOIIeHHs paboThI
XUMUYECKAsl 2DAMOMHOCHb.

67 |XuMmMus u 300pOBBE UeJIOBeKa. MuHepalbHbIE Xumus u 300posve. Jlexapcmeenmvie §57 ¢ 261-264 [IpoexTHbIE

ynoOpeHusl. npenapamul, npoodiemMbl, C8A3AHHBIE C UX coobmenusn§sS8 ¢ |paboTel
npumeneruem. Xumus u nuwa. Kanopuiinocmo 264-268
HCUpo8, benkos u yeneodos. Koncepeanmoi
nuwessbix NPOOYKmMos8 (N08apeHHast Cob,
VKCYCHASL KUCIOMA).
68 |['omoBast KOHTpOJBHAS paboTa [TpoekTHBIC

paboTHI




