MYHHIIHITAIEHOE 0I0/KETHOE 00111e00pa30BaTeIbHOE YUPEKICHUE
«Cpennss mkona Ne 86 umenu M.®. CtpuruHa»

Paccmotpeno CornacoBaHo V1Bepxknaro

Ha 3acenanuu IIMO yuuteneit 3aMmecTuTens AUpekTopa no YP Jupexrop MBOY CII Ne 86
MaTeMaTUK{ U HHPOPMATHKH MBOY CIII Ne 86 Mansimesa M.M.
PykoBogurens IIIMO Myp3una U.H. [Ipukas ot Ne
Bonsmakosa H.C. 202 T.

IIporokon ot Ne

MoanucaHo: Mansiwesa MapuHa
MwuxaiinosHa
DN: cn=Manbliwesa MapuHa

M an bl LLIe Ba MwuxannosHa, c=RU,

0=MYHVLIMMAJIbHOE

BIOKETHOE
Map'/l Ha OBLLEOBPA3OBATENBHOE
YUPEXOEHWE "CPEOHAA

o
LKOIA Ne 86 UMEHW M.®.

MuxannoBHa wxom e
email=lev@ruocr.admkrsk.ru
[ara: 2023.10.30 16:27:22 +07'00'

Pabouyas yueOHasi nporpamMmma
XUMHS
peIMeT
Ha 2023 — 2024 yueOHBIH T01

(cpok peanu3anyy IPOrpaMMBl)

Kiacc 9
VYuurens: Koponesa O.B.
Bcero 68 uyacoB,B Hedemto 2  yaca.

Kpacnosipck
2023 r.




AHHOTaNuA
K nporpamme Kypca «Xumus», 9 kiace

Hacrosimass PaGouas mporpamma mo xumuu 9 kiacc cocraBieHa B coorserctBuu  OOIT OO0
MBOY CIII Ne 86, ¢ TpeboBanusiMu DenepaibHOTO TOCYIapCTBEHHOTO  00pa30BaTeIbHOIO CTaHIapTa
OCHOBHOT'O 0011ero 00pa3oBaHMs, C y4ETOM M3MEHEHM, BHECEHHBIX B (hefepalbHbId roCy1apCTBEHHBIN
o0pa3oBaTeNbHbIA CTaHIAPT OCHOBHOTI'O 001IEro 00pa3oBaHus, (YTBEPKACHHOIO NPUKa30M MUHHUCTEPCTBA
oOpaszoBanus u Hayku Poccuiickoit @denepanuu ot 17 gexabpst 2010 rona N 1897(yTBepxknéH mnpukazom
MunucrepcTBa ob6pa3oBanus U Hayku Poccuiickoit ®eneparuu ot 31 aexadbpst 2015 roga Ne 1577) ¢
yuetoM [IpumepHOi mporpammoii oOmiero oOpa3oBaHMsS MO XMMHUHM M aBTOPCKOM IpoOrpaMMbl Kypca
XUMUU U1 ydanuxcs 8 — 9 kmaccoB obmeoOpazoBatenpHbIx yupexaeHuii H E .Kysnemosoii, ['apa
H.H.).—M .:Bentana—I pa¢ ,2017 r.

CopneprxaTenpHblil cTaTyc Iporpammsl - 0a3oBblil. IIporpamma omnpezenseT MUHUMANbHBIA 00bEM
COJIep’KaHusl Kypca XMMHHM JUIsl OCHOBHOM IIKOJIbI M IpeJHa3HaueHa i peanusauuu tpedboBanuit I'OC
BTOPOI'O MTOKOJIEHUS K YCJIOBUSIM U Pe3ynbTaTy 00pa3oBaHus 00y4aroIUXcs OCHOBHON HIKOJIbI II0 XUMHHU B
COOTBETCTBHUH C TOJOBBIM KaJeHJapHBIM y4eOHBIM TpadukoM U yueOHbiM uianom MBOY CIII Ne 86

CrpykTypa pabouell HporpaMMbl MOJHOCTBIO OTPaKaeT OCHOBHBIE HAECH U IPEAMETHBIE TEMbI
@DenepatbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHIApTa OCHOBHOTO O0Iero ooOpa3oBaHUs, U
IIPEJCTaBISIET €ro Pa3BEPHYTBHIM BapUaHT C PACKPBITHEM pa3leiIOB M IPEAMETHBIX TEM, BKIIOYas
PEKOMEH1YEMBIN IEPEUEHb MPAKTUYECKUX PadoT.

Iesn 1 3a7aum Kypca:

1. ocBOE€HHE BaXKHENIINX 3HAHUI 00 OCHOBHBIX IMOHITHAX U 3aKOHAX XMMUU, XUMHYECKOIN CHUMBOJIMKE;

2. OBJaJieHWE YMEHHUSMHU HAONMIOJaTh XHUMHUYECKHUE SBIIEHUS, MPOBOAUTH XWMHUYECKHUH HKCIEPUMEHT,
MIPOU3BOUTH PACUETHI HA OCHOBE XMMHUYECKUX (POPMYJI BEIISCTB U yPaBHEHUH XUMUICCKUX PCAKITUIA;

3. pa3BUTHE MO3HABATEIbHBIX MHTEPECOB U MHTEIUIEKTYalIbHBIX CIIOCOOHOCTEW B MPOLIECCE MPOBEACHUS
XUMHUYECKOTO  DKCIIEPUMEHTA, CaMOCTOSTEILHOTO TNPHOOPETEHUs 3HAHUW B COOTBETCTBHUU  C
BO3HHMKAIOIIUMH )KU3HEHHBIMH MOTPEOHOCTSIMH;

4. BOCITUTAHUE OTHOIICHUS K XMMHH KaK K OJJHOMY U3 (DyHIaMEHTATbHBIX KOMIIOHEHTOB €CTECTBO3HAHUS U
3JIEMEHTY O0IIIeYeIIOBEYECKOM KYIbTYPHI;

5. IpUMEHEHUE MOTYyYEHHBIX 3HAHUM U YMEHMUM JyIsi 0€3011aCHOTO MCIOIb30BaHUs BEIICCTB U MAaTEPUAJIOB
B OBITY, CEJIbCKOM XO3HCTBE U HA MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a7]a4 B TOBCEIHEBHOM KHU3HHU,
MpEeAYNPEXKACHUS SIBJICHUHN, HAHOCSIIMX BpPeJ 3JJ0POBBIO UETIOBEKA U OKPYKAIOIICH cpelie.

Conepxkanne ydeOHoro npeamera <K XuMHUS>> B OCHOBHOHM IIIKOJIE HEMOCPEICTBEHHO CBS3aHO C HAyKOU
XUMHUEH, OTpakaeT €€ OOBEKThl M JIOTHKY XMMHYECKOTO MO3HAaHMs. JTO OOYCIOBJIEHO POJBI0 XUMHUU B
MO3HAHUHM 3aKOHOB TPUPOJBI W MaTepPUAIBbHON >KM3HM OOIIeCTBa B PEIICHUU TJI00ANbHBIX MpoOiieM
yenoBeuecTBa (MUTAHUE, 3I0POBHE, OJCKA, OBITOBBIC U IPYTHE CPEACTBA U T. 11.).

B kypce xuMum peau3yoTcs caeAyue NPUOPUTETHbIE HIEH:

* 2ymaHuzayusi COJIEPKaHUS, BBIPAKEHHAS YBAXUTEIHHBIM OTHOIICHHEM K OOydJaromemMycs Kak
YHHUKAJIBHON pacTyllel INYHOCTH, CO3/IaHNe YCIOBHM ISl €r0 00y4eHHUs, Pa3BUTHUS U cCaMOpeaTnu3alliy,;

* Jughgepenyuayusn yaebHOTO MaTepHaia, 0oecriedeHHas: ypOBHEBBIM MOCTPOCHUEM YUEOHUKOB M 3aJaHUMN
Pa3IMYHON CTETEHH CII0KHOCTH;

* pynoamenmanuzayus u mMemooono2uzayusi CoAepKaHus MpeaMeTa Kak npuopurera GyHaaMeHTaATbHBIX
uaei, TOHITUN, TEOpHil, 3aKOHOB, TEOPETUUYECKUX CHCTEM 3HaHUH, OOOOIIEHHBIX YMEHHH U
YHUBEPCAITBHBIX METO/IOB IMMO3HAHUS;

* npobreMHOCMb U3YYCHHUS, PA3BUTHS U 0000IIeHUsT yUeOHOT0 MaTepralia: BKIIOUEHHUE Pa3HbIX MPoOsieM B
coJiepKaHue BCEX KypPCOB XUMHH, 0000IIEHUE U CHCTeMaTH3allHsl 3HAHWH, BbIIeJIEHHE 0000IIAoNuX TEM B
KOHIIE KypCOB XUMHH U JIp.;

* (hopmuposanue XUMUIECKUX TOHATHA W MX TCOPETUUYECKUX CHCTEM, Peah3alusl MX IBPUCTHUYCCKUX
(GYHKIHMI B aKTUBHOU JIESITENIHHOCTH 00YJaIOIINXCS;

* BHYMPUNPEOMEMHAs U MeHCNnpeOMemHas WHTETpalis Ha OCHOBE OOIMX IIeNiel, 3aKOHOB, TEOPHH,
MOHSITHI, CIOCOOOB pellIeHUs] MHTETPATUBHBIX MPOOIIEM;

* 9K0NI02U3aYUsL Kypca XUMHUH TTOCPEJACTBOM JKOJIOTO- BAJICOJIOTHUECKON HANIPABICHHOCTH COJICPKAHUS Ha
OCHOBE IIPUHIIUIIA TPEEMCTBEHHOCTH, 0000IIIeHNUS 3HAHU;



* Npakmuueckas HanpasieHHocmv cooepiicanus (TEXHOJOTHMUYECKUH M IpYyrol NpHUKIagHOW MarepHuai
Kypca, CBEICHHSI O IPUMEHEHUH BEIECTB, PACKPHITHE 3HAUYEHUSI XUMHUHU B )KM3HH YeJIOBeKa U JIp.);
* PA3HOCMOPOHHee pazeumue U 60CNUMAaHUe 00yuarwWuxcs CPeACTBaMU U BO3MOXKHOCTSAMHU Y4eOHOTO
npeaMera «XuMHs»;
* co30aHue NpeonocwlioK OJis pa3eumusi JUYHOCMU YYEHUKA, €ro MHTepeca K XMMHUU U COOCTBEHHOU
JIEATEIbHOCTH KaK YCIOBHE CO3HATEIIBHOTO OBJIAJICHUS TPEAMETOM.
Hoeu cymanusayuu u pazeusarouje2o ooy4enus MPOHU3BIBAIOT BCE COIEPIKAHUE Kypca XMMHUHU U IPOLECC
ero wu3yueHusi. OHHM OCYIIECTBISIIOTCA 4Yepe3 HWHIAMBUAYAIbHO-AU(PGEPEHIUPOBAHHBIA CHCTEMHO-
WHTETPATUBHBINA, JTUYHOCTHO-ACSITEILHOCTHBIN MOIXO/bI, YPOBHEBOE MOCTPOCHHE y4eOHOr0 MaTepuaa.
Baxneiimeli 3aaueii TyMaHU3allud YICHHS SBJISICTCSI CO3HATEIBHBIN BEIOOD
YYEHHKOM CBOEH MHIMBUAYATLHONW 00pa30BaTeIbHON TPAEKTOPUHI

MecTo npeamMera B 0a3MCHOM Y4eOHOM IJIaHe

Oco0eHHOCTH COoJIep)aHUsI Kypca XUMHH SBJISIOTCS TJIABHOW MPUYHUHON TOTO, YTO B Y4eOHOM IUIaHE
3TOT MPEAMET MOSBISAETCS MOCIECIHUM B PSAY €CTECTBEHHOHAYUYHBIX IMCLUUILIMH, MOCKOJIBKY JUISI €ro
OCBOCHHUSI TWIKOJBHUKU JIOJDKHBI 00JIafaTh HE TOJBKO ONPEISICHHBIM 3amacoM MPeIBapUTEIbHBIX
€CTECTBEHHOHAYYHBIX 3HaHUH, HO U IOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIIJICHUEM.

Pabouas mporpaMMa Ha W3y4YeHHE XMMHUHU B OCHOBHOM INKOJIE OTBOJMT 2 Y4eOHBIX yaca B HEHEIIO.
Bcero 68 yacos. IlporpamMma peannzoBaHa B y4eOHHUKE XUMHH, BBITYIICHHBIM M31aTENbCKUM LIEHTPOM
«Benrana- ['pad»:

* Ky3suenosa H. E., I'apa H. H. Xumus.9 xnacc;

Jlannasi padouasi nporpaMmma peajiusyercs: B Tedenun 2023 -2024 yyedHoro roaa.



IlnanupyemMble pe3yjabTATHI OCBOCHHUS Y4eOHOT0 MpeaMeTa « XuMHUs»
BbInyCKHUK HAYy4YUTCH:
* OCHOBaM peajn3alii MPOEKTHO-UCCIIEI0BATEIbCKON e TEIbHOCTH;
* IPOBOJUTH HAOIIOJCHHUE U HKCIIEPUMEHT MOJI PYKOBOJICTBOM YUHUTEIIs;
* OCYIIECTBIIATh PACHIMPEHHBI TOUCK WHGOPMAIMU C HCIOJB30BAHUEM PECYpCOB OHOIMOTEK W
Nurtepnera;
* cO3/1aBaTh U MpeoOpa30oBBIBATE MOJICTH M CXEMBI JJIs PEIICHUS 3a]1a4;
* OCYIIECTBIIATH BHIOOP Hanbosee 3heKTUBHBIX CIIOCOOOB PEIICHHUs 33a/]a4 B 3aBUCIMOCTH OT KOHKPETHBIX
YCIIOBHI;
* 1aBaTh OIpE/CIICHUE MOHATUSIM;
* YCTaHABJIUBATh MPUYMHHO-CIIC/ICTBEHHbBIE CBA3H;
* OCYILIECTBIISATh JIOTUYECKYIO OIEpaIi0 YCTAHOBJICHHUS POJOBUJIIOBBIX OTHOIICHUH, OrpaHUYEHUE
TIOHSITHS,
* 000011aTh MOHATHS — OCYIIECTBIATH JIOTHUECKYIO OMEpalyio Mepexoaa OT BUIOBBIX NPU3HAKOB K
POIOBOMY TIOHSATHIO, OT MOHSATHS C MEHBITUM 00bEMOM K TIOHSTHIO ¢ OOJBIINM 00BEMOM;
* OCYILIECTBIISITh CPAaBHEHHUE, CEpUAMI0 W KIACCHU(PHUKAIUIO, CAMOCTOSTENIbHO BBIOMpas OCHOBaHUS U
KPUTEPUU JJI YKa3aHHBIX JIOTUYECKUX OTEPALINii;
* CTPOUTH KIACCHU(PUKALUIO HA OCHOBE IMXOTOMHYECKOTO JIeJIeHUS (Ha OCHOBE OTPHUIIaHMUS);
* CTPOUTH JIOTHYECKOE PACCYKICHHE, BKITIOUYAIOIEE YCTAHOBJICHHE IIPUYNHHO-CIICICTBEHHBIX CBS3EH;
* OOBSICHATD SBJICHUS, TIPOIIECCHI, CBSI3U U OTHOILICHUS, BBISBIIIEMbIE B X0J1€ UCCIICIOBAHMUS,
* OCHOBaM 03HAKOMHTEJIHHOTO, U3y4YalOIero, YCBAUBAIOLIETO U TOMCKOBOTO YTCHUS;
* CTPYKTYPUPOBATh TEKCTHI, BKIFOUAsi YMEHUE BBIICTATh TJABHOE M BTOPOCTENEHHOE, TJABHYIO HJCHO
TEKCTa, BRICTPAMBATh ITOCIICIOBATEILHOCTD OITMCHIBAEMBIX COOBITHIA,
* pabotath ¢ MeradopamMu — MOHUMATh MEPEHOCHBIM CMBICI BBIPaXEHHUH, MOHUMATh U YINOTPEOISTH
000pOTHI peuH, MOCTPOSHHBIC HA CKPBITOM YIIOAO00ICHHH, 00pa3HOM COIMIKEHUH CIIOB.
* HCIIOJIB30BATh pa3iMuHble MPUEMBI MOUCKa MHPopManuu B MHTepHETE, MOUCKOBBIE CEPBUCHI, CTPOUTH
3armpoCkl JIJIsl TOUCKa HH()OPMAIIUY U aHAJTM3UPOBATH PE3YJIbTATHI ITOMCKA;
* HCIIOJIB30BATh MPUEMBI MMOMCKA MH(OPMALIMK HA IEPCOHAIIBHOM KOMIBIOTEPE, B MHPOPMAIIMOHHOM cpesie
YUpEeXICHUS U B 00pa30BaTeIbHOM ITPOCTPAHCTBE;
* HCIIOJIB30BAaTh pa3JIMYHble OWOIMOTEUHbIE, B TOM YHCIE DJJICKTPOHHBIC, KaTalloTh JJs [OHCKa
HEOOXOJIMMBIX KHMUT,
* UCKaTh MH(OPMAIIMIO B Pa3NUYHBIX 0a3ax JaHHBIX, CO3[AaBaTh U 3aMONHITH 0a3bl JaHHBIX, B YACTHOCTH
WCIIOJIH30BATh Pa3IUYHbIC ONIPEICTUTENH;
* popmupoBaTh cOOCTBEHHOE HHPOPMAIIMOHHOE MPOCTPAHCTBO: CO3/1aBaTh CUCTEMBI MANOK U pa3MeniaTh B
HUX HYXXKHbIE HH(GOPMAIIMOHHBIE UCTOYHUKH, pa3Meniath nHpopmaiuio B UHTepHeTe.
* IJIAHUPOBATh U BBHIMOJHATH y4eOHOE HUCCIIEJOBAaHME M YYEOHBI MPOEKT, MCHOJIb3ys 00OpyIOBaHUE,
MOJIeNIA, METO/IbI U IPUEMBI, aJICKBaTHBIC UCCIIEAYyEeMOM TTpodeme;
* BBIOMPATH U UCIOIH30BaTh METO/IbI, PEIEBAHTHBIE pacCMaTpuBaeMoil mpoobieme;
* pacrio3HaBaTh M CTaBUTh BOMPOCHI, OTBETHl HA KOTOpPBIE MOTYT OBITh MOJYy4YEHBI MYTEM HAYYHOTO
UCCIIEIOBaHMsI, OTOMpaTh aJeKBaTHBIE METOJbl HCCIENOBaHHs, (OPMYIHPOBATh BBITEKAIOIINE W3
WCCJIEIOBAHMS BBIBOIBI;
* HCMIOJIB30BAaTh TaKHe MaTeMaTHYeCKHe METOAbl M TpUEMBI, Kak aOcTpakius U HaeaIu3aius,
JIOKA3aTelIbCTBO, JI0KA3aTeIbCTBO OT MPOTHBHOTO, JOKA3aTebCTBO IO AaHAJIOTHH, OIPOBEPKEHUE,
KOHTPIPUMED, UHIYKTUBHbBIE U AETYKTUBHBIE PACCYKJICHUS, IOCTPOCHHUE U UCIIOTHEHUE AJITOPUTMA,;
* ICTIOJIb30BaTh TAaKWE€ €CTECTBEHHO-HAYYHBIE METONBI W TPUEMBI, KakK HaOJIOJCHNE, TOCTaHOBKA
npoOJIeMbl, BBIIBIKEHUE «XOpOIIEH THUMOTE3bl», DJKCIEPUMEHT, MOJEIHUPOBAHUE, HCIOIb30BaHUE
MaTEeMaTUYeCKNX MOJIeNIel, TEOPETHYECKOe OOOCHOBAHHE, YCTAHOBICHHE TPAHUIl TPUMEHUMOCTH
MO/IEJTH/TEOPHH;
* HCTIOJIb30BaTh HEKOTOPHIE METOBI MOTYUYEHHUS 3HAHUH, XapaKTePHBIC VISl COUATBHBIX U MUCTOPUUECKHUX
HayK: MOCTaHOBKA MPOOJIEMBI, OTIPOCHI, OMMCAHKUE, CPABHUTEIBHOE HCTOPUIECKOE ONUCaHUE, OOBICHEHHE,
WCITOJIb30BAHNE CTATUCTUYECKUX JAHHBIX, HHTEpIpeTanus (pakTos;
* SICHO, JIOTUYHO M TOYHO M3JIaraThb CBOIO TOYKY 3PEHUs, UCIIOJIb30BATh SA3BIKOBBIE CPEJCTBA, aJ€KBAaTHBIC



obcyxaaemMon mpoodiieme;

* OTIIMYATh (PAKTHI OT CYXJEHHM, MHEHUI U OLEHOK, KPUTUUECKH OTHOCHUTBHCS K CYXKAECHUSAM, MHEHMSM,
OLICHKaM, PEKOHCTPYHUPOBATh UX OCHOBAHHSI;

* BUJIETb U KOMMEHTHPOBATh CBS3b HAYYHOI'O 3HAHUSA U LICHHOCTHBIX YCTAHOBOK, MOPAJIbHBIX CYXKICHHU
IIPYU NIOJIyYE€HHUH, PACIIPOCTPAHEHUN U IPUMEHEHUN HAyYHOI'O 3HAHUS.

* ONMCHIBATh CBOMCTBA TBEPABIX, )KUIAKUX, TA3000pa3HbIX BEILECTB, BB X CYLIECTBEHHbIE IIPU3HAKH;
* XapaKTepu3oBaTb BELIECTBA II0 COCTaBy, CTPOCHUIO M CBOMCTBAM, YCTaHaBIMBATH IPUYUHHO-
CJIEICTBEHHBIE CBSA3HM MEKIY JAHHBIMU XapaKTEPUCTUKAMMU BEILECTBA;

* PaCKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHMX IOHATHM «aTOM», «MOJIEKYJa», «XMUMHYECKUH DIEMEHT»,
«IIPOCTOE BEILECTBO», «CI0KHOE BEILIECTBOY, «BAJIEHTHOCTH), HCIIOJIb3Ys 3HAKOBYIO CUCTEMY XMMMUH;

* 1300pakaTh COCTAB MPOCTEHUIINX BEIIECTB C MOMOIIBIO XUMUYECKHX (OPMYI U CYIIHOCTh XMMHUYECKUX
peaKuuil C IOMOIIBIO XMMUYECKUX yPaBHEHUM;

* BBIUUCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BELIECTB, & TAKKE MAacCCOBYIO JIOJIIO
XUMHYECKOIO JJIEMEHTA B COCIUHEHMSX I OLICHKU MX IIPAKTUYECKON 3HAaYMMOCTH;

* CPaBHMBAThb 110 COCTAaBY OKCH/Ibl, OCHOBAHUs, KUCIIOTBI, COJIH;

* KJIacCU(PULIMPOBATh OKCU/IbI U OCHOBAHHUS 110 CBOWCTBAM, KUCJIOTHI M COJIU 110 COCTABY;

* OIIMCBIBATH COCTaB, CBOMCTBA U 3HAUYEHUE (B MPUPOJIE U MPAKTUUECKON JESATENbHOCTH YEJI0BEKA) IPOCTBIX
BELIECTB — KHUCIIOPOJAA U BOAOPOJA;

* 1aBaTb CPABHUTEIBHYIO XapaKTEPUCTHUKY XUMHUYECKHX DSJIEMEHTOB M BAXKHEUMIIMX COCIMHEHHUU
€CTECTBEHHBIX CEMENCTB ILEJIOYHBIX METAJUIOB U T'aJIOTEHOB;

* [I0JIB30BATHCA JTA0OPATOPHBIM 000PYIOBAHUEM M XHMUYECKOH TTOCYIOH;

* IPOBOJIUTh HECIJIOKHBIE XUMHUYECKUE ONBITHI U HAOMIONEHHMsS 33 M3MEHEHUSIMH CBOWCTB BELIECTB B
npoliecce MX MpeBpaleHmit; cOOI01aTh MpaBUiIa TEXHUKH 0€30aCHOCTH NIPU MPOBEACHUHN HAOIIOICHUHA 1
OIIBITOB;

* pa3iMyaTh AKCIHEPUMEHTAIBHO KHCIOTBI M IIEJIOYM, IIOJb3YyACh HWHIUMKATOpPaMHU; OCO3HABaTh
HE00X0IMMOCTh COOJIIOICHNsI Mep 0€30I1aCHOCTHU IPU OOPAIEHUH ¢ KUCIOTAMU U LIEI0YaMH.

* OTIPEACTATh MPUHAICKHOCTh HEOPTraHWMYECKHX BEIIECTB K OJHOMY W3 HM3YYCHHBIX KJIACCOB/TPYIIL:
METaJIJIbl 1 HEMETAJUIBI, OKCHJIbI, OCHOBAHHUS, KUCIIOTBI, COJI;

* COCTaBJIATH (HOPMYJIBI BEIIECTB 110 UX Ha3BAHHSAM;

* OIIPEIENSTh BAJICHTHOCTD U CTEIIEHb OKUCIICHHUS YJIEMEHTOB B BEILIECTBAX;

BpInyCKHUK MOJTYYHT BO3MOKHOCTD HAYYUTHCH:

*0CO3HAaBaTh 3HAYECHHUE TEOPETUUECKUX 3HAHUH JJI IPAKTUUECKOU IEATEIbHOCTH YEII0BEKA,

* ONUCBIBATH U3YUYEHHBIE OOBEKTHI KAK CUCTEMBI, TPUMEHSISI IOTUKY CUCTEMHOT'O aHaln3a;

* IPUMEHATh 3HAHHUSA O 3aKOHOMEPHOCTSX IEPUOAMYECKOW CHUCTEMBl XMMHYECKUX DIEMEHTOB IJIA
00BSICHEHUS U NPEABUICHUS CBOMCTB KOHKPETHBIX BEIIECTB;

* pa3BUBaTh WH(POPMALIMOHHYIO KOMIIETEHTHOCTh IIOCPEACTBOM YINIyOJeHHs 3HaHUW 00 uCTOpUHU
CTAHOBJICHUSI XUMHWYECKOM HAyKH, €€ OCHOBHBIX IOHSTHH, NEPUOJUYECKOTO 3aKOHA KaK OJHOTO W3
BaXHEHMILNX 3aKOHOB ITPUPOJBI, a TAKKE O COBPEMEHHBIX JOCTHKCHUSIX HAYKH U TEXHUKH.

* COCTAaBJIATh MOJIEKYJISIPHBIE U IIOJIHBIE HOHHBIEC YPABHEHUS 110 COKPAIEHHBIM HOHHBIM YPABHEHUSIM;

* IPUBOJUTH IPUMEPBI PEAKLUM, MOATBEPKAAIOIINUX CYLIECTBOBAHUE B3aUMOCBA3U MEXAY OCHOBHBIMU
KJIACCaMU HEOPTraHWYECKHUX BEILECTB;

* IPOTHO3UPOBATh PE3YIbTAaThl BO3JEHCTBUS Pa3IMYHbIX (PAaKTOPOB HA M3MEHEHUE CKOPOCTH XMMHUYECKOMH
peakuuu;

* IPOTHO3UPOBATh PE3yJbTaThl BO3IACUCTBUS PA3MUYHBIX (DAKTOPOB Ha CMEIIEHHE XHMHUYECKOTrO
paBHOBeECHS.

* [IPOrHO3UPOBATh XUMHUYECKHUE CBOWCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS,

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSABIATH OKUCIUTENbHbBIE WM BOCCTAHOBUTEIbHBIE CBOMCTBA
C Y4€TOM CTEIEHEN OKUCIICHUS JIEMEHTOB, BXOSAIINX B €I0 COCTaB;

* BBISIBJISTH CYIIECTBOBAHUE IN€HETUYECKOM B3aMMOCBSI3H MEX]y BELIECTBAMH B PSAY: MPOCTOE BEIIECTBO
— OKCHJ — THJIPOKCHUJ — COJIb;

* XapaKTepu30BaTh 0COObIE CBOWCTBAa KOHIIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* IPUBOJUTH NMPUMEPHl YPaBHEHUM peakiuil, Jie)KaluX B OCHOBE NMPOMBIIUIEHHBIX CIOCOOOB MOTy4EHUS



aMMHaKa, CepHOM KHMCIIOThI, YyT'yHA U CTaJu;

* ONUCHIBATh (PU3MUECKHE U XUMHYECKHE IPOLIECCHl, SBISIOIIMECS YacThl0 KPYroBOpOTa BEIIECTB B
IPUPOJIE;

* OPraHu30BbIBaTh, MPOBOJUTH YUYEHHYECKUE MPOEKTHI MO HMCCIEAOBAHUIO CBOMCTB BEIIECTB, MMEIOIIUX
BAYKHOE MPAKTUYECKOE 3HAUYCHUE.

* IPaMOTHO 00paIIaThCs ¢ BEIIECTBAMU B TOBCEIHEBHOM KU3HMU;

* OCO3HaBaTh HEOOXOAWMOCTh COOJIOACHUS TPaBHJ OSKOJOTHYECKH O€30IacHOTO IMOBEICHHUS B
OKpY>Kalolllel MpUpPOIHON Cpeae;

* IOHUMATh CMBICII U HEOOXOTUMOCTH COOJIOJCHHS MPEANMHUCAHUN, TPEJIaraéMblX B HHCTPYKIHSIX I10
UCIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMHHU U JP.;

* UCMOJIb30BaTh MNPUOOPETEHHBIC KIOUEBBIE KOMIIETEHTHOCTH IIPU BBIMOJHEHUU HCCIEI0BATENbCKUX
MIPOEKTOB MO U3YYEHUIO CBOMCTB, CIIOCOOOB MOJIYYEHHS U PACO3HABAHMS BEILIECTB;

* pa3BUBAaTh KOMMYHHUKAaTUBHYIO KOMIIETEHTHOCTb, HCIIONB3Ysl CpPEJICTBA YCTHOM M MHUCbMEHHOU
KOMMYHHKAIIMM TpU paboTe ¢ TeKCTaMH ydyeOHUKa M JOMOJHUTENIBHON JUTEepaTypod, CIpPaBOUYHBIMU
Ta0JIMIIaMH, TPOSIBIISITH TOTOBHOCTh K YBRKCHHIO MHOW TOYKHU 3PCHHS MPH OOCYXKIECHUU PE3yIhbTaTOB
BBIMIOJTHEHHON palboThI;

* O0BEKTUBHO OIICHUBATh MH(OPMAIUIO O BEHIECTBAX U XUMMHUYECKUX MPOIECCaX, KPUTUUECKU OTHOCUTHCS
K TICEBJOHAay4yHO HMH(OpManuu, HeT0OPOCOBECTHONM peKiIaMe, Kacarollecsl MCIOJIb30BaHUS Pa3IHUHbIX
BEIIECTB.



Conepixanue yueoHoro npeamera « Xumus — 9 kiace»

9 kJiacc — 68 yacos

TEMBbI

HasBanue pasnena
(Tembr)

ConepxaHue TEMbI

IloBTOpEHUE
OCHOBHBIX
BOIIPOCOB §
KJjacca

(3 uaca)

Conep:xanue tembl: 1. [lepuogmveckuii 3akon u Ilepuogmieckas
cucreMa xuMuueckux snemeHToB .M. Menneneesa B cBeTe TEOpUH
CTPOEHUS aToMa.

2.Xumudeckas cBsizb. CTpoeHHEe BeliecTBa. TUIBI KPUCTALUTHISCKIX
pPELIETOK.

3.XuMHUECKHE CBOWCTBA OCHOBHBLIX KJIACCOB
BellleCTB. PacueTsl 10 XUMHUYECKUM YPaBHEHUSM.
HMemoncrpanun. Tabmuna «Bumbl — cBsi3eii».
KPUCTAJUIMYECKUX PEIIECTOK)

HEOPraHUYECKUX

Tabmuua «Tumst

Pazpen

I. Teopernueckune ocHoBbI XxumMuu (14 yacos)

Tema

XumMuueckmne
peakuuun H
3aKOHOMEPHOCTH
HUX NPOTEKAHUS

(3 yaca)

Conep:xaHue TeMbI:

1.CkOopocTh XMMHYECKOM peakIuu. OHEpreTuka XUMHUYECKHUX
peakumii. @akTOphl, BIUAIOMNAE HA CKOPOCTh XUMUYECKUX PEAKIIMM.
2. llpakTuyeckas padora Ne 1. Bnusnue pasnuunabix GakTopoB Ha
CKOpPOCTh XMMH4YECKOW peakiuu. 3. IloHsTHEe O XUMHYECKOM
PaBHOBECHUU.

JemoncTpanuu. 1. 3aBUCHMOCTb  CKOPOCTH  pEakLHUU  OT
KOHLIGHTPALlUK PEAarupyromux BeulecTB. 2. 3aBUCUMOCTb CKOPOCTH
peakuuu OT Temneparypbl. 3. 3aBUCHMOCTb CKOPOCTH PEaKUuu OT
NpUPOJBl pearupyromux BemecTts. 4. BiusHue KOHIEHTpauuu
pearupyrouux BELIECTB Ha XMUMHUYECKOE paBHOBECHE (Ha NpUMeEpe
B3auMojercTBus xmnopuaa skeneza (III) ¢ pomanmmom kamus). 5.
B3aumopeiicTBue ajllOMUHHS C HOJOM B TPUCYTCTBUU BOABL. 6.
BiaumopeiicTBue nepokcuaa Boaopoaa ¢ okcugom Mapranma (VI).
Jladoparopubie onbIThl. 1. ONBITHI, BBISICHSAIONINE 3aBHUCHUMOCTD
CKOPOCTH XHUMUYECKOU pEaKMy OT MPUPOABI PEarupyrOIIUX BELIECTB
(B3auMoielicTBME LIMHKA C COJSHOW M YKCYCHOM KHCJIOTaMu), OT
IUIOINAAM  TMOBEPXHOCTHM  CONPUKOCHOBEHMs  (B3aUMOeEWCTBUE
Pa3IMYHBIX TI0 pa3Mepy TpaHyd IIMHKA C COJSHOW KHUCIOTOW), OT
KOHIIEHTpALMU ¥ TeMIiepaTypsl (B3aumojeiicreue okcuna meau (1) ¢
CEpHOM  KHUCIOTOM  pa3IMYHOM KOHUEHTPAlMM MpPU  Pa3HBIX
Temreparypax). 2. Pa3noxeHue nepokcuaa Bogopoia B MIpUCYTCTBUU
KaTaJIn3aTopa.

Pacuérnbie 3apa4u. 1. Pacy€Tsl 10 TEPMOXMMHYECKUM YPAaBHEHUSIM.

Tema 2.

PacrBopbI.
Teopus
JJIEKTPOJITUTHYECK
oii AUCCOLMALMHU

(11 1)

Conep:xaHue TeMbI:

1. Ilonarue o pacTBopax. BemecTBa 2IeKTPOIUTEI U HEAJIEKTPOIUTHL.
MexaHnu3M 3JIEKTPOJIMTUYECKON UCCOLMALNN BELIECTB C HOHHOU
CBS3bI0. 2. MexaHu3M JAUCCOUMAIIMM  BEIIECTB C  MOJISIPHOU
KOBJIEHTHOM CBs3b10. 3. CuibHble W crnadble AJIEKTPOIMTHL 4.
Peaknun wnonHoro ooOmena. CsoicrBa HMOHOB. 5. XUMHUYECKHE
CBOMCTBA KHCIJIOT KakK OJJIEKTPOJUTOB. 6. XHMMHUUYECKHE CBOWCTBA
OCHOBAHUM Kak 3JIEKTPOJUTOB. 7. XMMUYECKHE CBOMCTBA COJIEH Kak
AIIEKTPOJINTOB. . ['maponuns3 cosei.

9. O0001IeHNe 3HAHUHT 110 TEME 2.

10. IIpakTnuyeckas padora Ne 2. Pemenue skcrniepuMEHTATBHBIX
3aJa4 Mo TEME.




11. KonTpoasHnas padora Ne 1.

Pacuérapie 3amaun. Pacyérbl Mo XMMHMYECKHM YpaBHEHUSIM, €CIU
OJIHO U3 PearupyrouIux BEIECTB JaHO B U30bITKE.

JemoncTpanuu. 1. VcnbiTanue BeECTB, UX PACTBOPOB U PACIIIIaBOB
Ha 3JIEKTPUYECKYIO INPOBOAMMOCTb. 2. BinsHue pa3OaBieHMsl Ha
cTeneHb auccouuanuu. CpaBHEHHE 3JIEKTPUYECKOM MPOBOIUMOCTH
KOHIIGHTPUPOBAHHOIO M  Pa30aBIEHHOrO0 PacTBOPOB YKCYCHOIl
KUCIOTHI. 3. JIBM)KEHHE MOHOB B 3JI€KTpUuecKkoM moie.4. Brousnue
pacTBOpuUTENl Ha JUCCOLMALMIO (B KayecTBE pacTBOpUTENIEH —
COJISTHAsE KUCIIOTA, JAUATHIIOBBIN 3(pUp, STUIOBBIA CIHUPT, TOTYOI). S.
I'mapatanus u geruaparanys HOHOB (Ha puMepax 0e3BOJHBIX coJiei
U KpHCTAIIOrHIpaToB xjiopuaa kobansta (II), cynsdaros meau (1) n
nukens (II)).

JlabopaTopubie ombIThbl. 1. PacTBOpeHue BelleCTB B BOJAE U B
OeHzuHe. 2. Peakuiun oOMeHa MeX /1y pacTBOPaMHU 3JIEKTPOJIUTOB.
Tema TBOpuYeckoii padoTbl. 3HAu€HUWE HAYYHOH TEOpUU UL
IIOHVMAHHSA OKPYKAIOLIEro MHpa, HAYyYHOM M IPAKTUYECKOU
JIeSITEJIbHOCTH.

Pazjean I1. DiiemeHTBI-HEMeTALIBI U MX BakHelimue coenHenus (24 4)

Tema 3. | Odoman Conep:xxaHue TeMbI:
XapaKTepUCTHKA 1. DnemenTbl-HEMeTauIbl B npupoje u B [lepuoauueckoi cucreme
HeMeTaJJIoOB xumuueckux anemeHtoB J[.M. Menneneesa. 2. IlpocTeie BemiecTBa-
3 ) HEMETaIbl, MX COCTaB, CTPOEHHE U CHOCOOBI IIOJIydeHHs. 3.
Bonopoausie U KUCIOPOIHBIE COSTMHEHUSI HEMETAJUIOB.
JdemoncTpanuu. 1. O6pa3ibl TPOCTHIX BEUIECTB-HEMETAUIOB M UX
coenuHeHui.2. KomieKius IpoCcThIX BEIIECTB-TaJIOTeHOB.
Tema 4. | Iloarpynna Conep:kanue TeMbl:
kuciaopona u ee | 1. O0mas xapakTepucTHKa HEMETAJUIOB MOATPYIIIbI KUCIOpoaa. 2.
TUNIHYHbIE Kucnopon u o3oH. Kpyrosopot kucnopona B mpupoge. 3. Cepa —
MpeaCcTaBUTEH npencrasutenb VIA-rpynnel.  Amnmorponust cepsl.  CBoiicTBa
(7 yacoB) MIPUMEHEHUE. 4. CepoBoaopo. Cynbdunsi. 5.
Kucnopoaconepxarniue COCJIMHECHHUS cepbl (IV). 6.
Kucnopoaconepxkamue coenunenus cepsl (VI).
7. O6oOmaromuii ypok 1o teme: KpyroBopoT cepbl B NpUPOJE.
DKOJOTHYecKHe MpoOIeMbl, CBS3aHHBIE C KHUCIOPOACOICpPKAIIUMU
COCTMHEHUSIMU CEPHI.
Tema 5. | Iloarpynna a3ora | Coaepkanue TeMbl:
H ee TuHnu4yHble | 1. OOmas XxapakTepuCTHKa JIEMEHTOB MOATPYIIHI a30oTa. A30T —
NpeACTaBUTEIH npenacraButenb VA-rpynnsl. 2. Ammuak. Cojli aMMOHHSL.
(64) 3. IpakTnyeckas padora Ne 3. [lomydeHre amMMuaka U OIBITHI C
HuM. 4. Okcuabl a3ota. 5. A30THasg KUCJIOTA U €€ COJIH.
6. ®octop u ero coenunenus. Kpyeosopom ghocgpopa 6 npupode.
Tema 6. | Ioarpynna Conepxanue TeMbl:
yriepoaa 1. OOmas XapakTepHCTHKa JJICMEHTOB MOJATPYIIBI  YIIepoja.
84) VYrnepon — mnpeacraButens [VA-Tpynmbel. AJIOTPOMNUs yriiepoja.

Ancop6uus. 2. Oxcuabl yriepoaa. 3. YroyibHas KUCIOTa U €€ COJIH.
4. IlpakTnyeckas padora Ne 4. [Tonyuyenue okcuza yriepoaa (IV) u
u3ydeHue ero cBoiictB. Pacno3HaBanue kapbonatoB. 5. Kpemuuii u




ero coeauHeHus. Cunuxkamuas npomviuiienHocms. 6. O000IIEHNE
3HaHuil mo TeMam 3—6. 7. Pemienue 3amau.

8. KonrpoJuabHasi padora Ne 2.

Jemoncrpanuu. 1. IlomyueHue MOHOKIMHHOW M IJIACTHUYECKOMN
cepsl. 2. [Tonyuenue Genoro gochopa u ero Bo3ropaHue Ha BO3AyXe.
3. [Nomyuenue okcuaos azota (II) u (IV). 4. Bzaumooeticmeue azoma,
Gdocpopa u yenepooa ¢ memaniamu U 8000POOOM. 5.
Bzaumoodeticmeue 6poma c anomunuem. 6. Bzaumooeticmeue cepwvi ¢
68000pPO00OM, MeOblo, Hampuem, Kuciopooom. 7. BoccraHoBieHHE
CBUHIA U3 OKCHJA HAa NOBEPXHOCTU yris. 8. [lonyuenue kpemuus u
cunauna. Oxucnenue cunama Ha 6o30yxe. 9. IlomyueHue amMmmuaka u
uccienoBanue ero cBoicTB. 10. [Tonydyenue u ucciieqoBanue CBOWCTB
muokcuaa yriepoja. 11. OmnbiTel, mNOATBEp)KAaroniye oouue
XUMHUYECKHUE CBOMCTBA KUCIOT. 12. ['opeHue cepbl U yriig B a30THOU
kuciore. BocmiameHnenue ckumnupapa B a30THOM kuciore. 13.
B3aumopeiicTBue Meu ¢ KOHLEHTPUPOBAHHOM CEpHOM KUCIOTOM. 14.
Ionyuenue kpemnuesoti xkuciomol. 15. Ilonyuenue oxcuoa cepot (IV)
U oKucieHue e2o 8 npucymcemeuu kamanusamopa. 16. KauectBeHHbIe
peaknuu Ha aHHWOHBI CYIb(QHI-UOH, Cynb(ar-uoH, KapOOHAT-HOH,
XJIOPUI-HOH, OpOMH[I-MOH, HOIUA-UOH, HUTPAT-UOH, (ocdaT-uoH.
JladopaTropHnblie onbIThl. 1. O3HakoMIIeHHE ¢ 00pa3lamMu Cephl U €¢
OpUpPOAHBIX coenuHeHuil. 2. [lonmydyeHne amMmMuaka W MCCleZJOBaHUE
ero cBoMcTB. 3. O3HaKOMJIEHME C XHMHUYECKHUMU CBOWCTBaMHU
BOJHOTO pacTBopa ammuaka. 4. IlomyueHue yriiekucioro rasa u
U3y4eHUE €ro CBOMCTB. 5. KauecTBEHHbIE pPEAKLUMHM Ha aHUOHBI
KucnoT. 6. BoccTraHOBUTENBHBIE CBOMCTBA BOJIOpOAA U yriepona. 7.
[Tomydyenue yronbpHOM KUCIOTHI U3 okcua yriaepoaa (IV) u usyuenue
e¢ CBOMCTB.8. [ uoponusz coneii, 00pa3068aHHbIX CUTILHLIMU U CIAOLIMU
kucromamu.9. Pacro3HaBaHHe XJIOPHIOB, CyIb(paToB, KapOOHATOB.
Pacuérnble 3agaumn. Brrumcienue macchl win o0bEMa MPOIYKTa
peakuu Mo M3BECTHOW Macce WM 00bEMY HCXOJHOTO BELIECTBa,
COJIEpIKalIEro MPUMECH.

Tembl TBOPUECKUX PAOOT. XUMHUUYECKHE CBOMCTBA AJIIEMEHTOB M UX
pOIb B OKOJOTHYECKHX TMpoleccax (Ha TMpuUMepe H3YYECHHBIX
anemenToB 1V, V, VI rpynn).

docdop (a3ot, cenen, 6op). PacmpocTpaHneHrne B mpHUpOE; COCTaB,
CTpOEHHE, CBOMCTBA U POJIb HEMETAUIOB B TexHochepe. Kpemuuii B
MOJTYTIPOBOTHUKOBOH MpoMbITiieHHOCTH. CoTHEeUHbIe 6aTapeH.

Pazneaq I11. Metanasl (12 4)

Tema 7.

Oomue
METAJJIOB
44)

CBOHCTBA

Conep:xaHue TeMbl:

1. DneMeHTBI-MeTaNIBl B NPHUPOJE U B IMEPUOIUYECKOH CHCTEME.
OcoOeHHoOCTH cTpoeHus ux aToMoB. 2. Kpucranmuueckoe cCTpoeHHe U
(U3NKO-XMMUYECKHE CBOMCTBA METAJJIOB. 3. DJIEKTPOXUMHUYECKHUE
MIPOLIECCHl. DIEKTPOXUMHMYECKUN PpsIJi HAINpSOHKEHUH MeTauioB. 4.
Cnnagel. [lonsTie koppo3un MeTamioB. Koppo3us memanios u mepbvi
00pb0ObL C Hell.

Jemoncrpanuu. 1. OOpa3ibl METaUIOB M UX COCTUHEHUH, U3yUeHHe
UX 3JIEKTPUYECKON NMPOBOAUMOCTH. 2. TermmonpoBOJHOCTh METAILIOB.
3. Mojenu KpucTajsIm4ecKuxX peléTOK METaIIOB.




Tema 8.

MeraJuibl Coaep:xxaHue TeMbI:

IJ1aBHBIX U 1. Metamiel [A-Tpynnsl nepuoguueckod CUCTEMBI M 0Opa3yeMble

M0G0YHBIX MMM TIpocThie BemiecTBa. 2. Metamibl [IA-rpynmsl nepuoanyecKoit

noarpymnmn CHUCTEMBI U UX BaxHemme coeauHeHus. 3. XKEcTkocTh BOAbI. Posb
memannog IlIA-epynnvi 6 npupoode. 4. ATIOMUHUN U €T0 COCTUHCHUS.

CRY) 5. XKemezo — mpencTaBUTENb METAIOB IMOOOYHBIX MOATPYIII.
Baxueiimue coenmnaenus xeiesa. 6. O000meHne 3HaHNii 10 TeMam
7, 8.

7. IpakTuyeckasi padora Ne 5. Pemienuwe skcriepuMeHTaIbHBIX
3aaa4 1o reme «MeTauib.

8. KonrpoJubhasi padora Ne 3.

JdemoncTpanuun. 1. B3aumonelicTBue METAJJIOB ¢ HEMETaUIAMH U
BOJIOM. 2. ['opeHue, B3aUMOJECHCTBUE C BOJOW JIUTHUS, HATPUA U
Kanplus. 3. BzaumopneilictBue ¢ BOJOM okcuaa Kaiublus. 4.
KauecTBeHHBIE peakMy Ha HMOHBI Kanblus U Oapus. 5. YcTpaHeHue
KECTKOCTU BOJbI. 6. MexaHuueckas NPOYHOCTb OKCUAHOM IJICHKHU
amroMuHus. 7. BsauMmopeilicTBue  adliOMHHHASL C  BOOOHM. 8.
B3aumozeiicTBue anoMuHHUS ¢ OpOMOM, KHCJIOTaMH, IIEIOYaMH.
JlaGopaTopHsble onbIThL. 1. PaccMoTpeHrne 00pa3IoB METaIOB, UX
COJIEW W NMPUPOJHBIX COENUHEHMH. 2. B3aumonelcTBre METAIIOB C
pacTtBopamu cojieid. 3. O3HakomjieHHEe C oOpasllaMH CIUIaBOB
(xomnexiusi «MeTalbl U criaBbly). 4. O3HaKOMIIEHHE ¢ 00pa3laMu
IPUPOJIHBIX COENMHEHUHN Kaiblus. 5. O3HakoMieHHE ¢ 0OpaslaMu
ATIOMHUHUS U €ro cIjiaBoB. 6. O3HaKoMIIEHHE ¢ 00pa3llaMHu YyryHa U
ctanu. 7. CBOHCTBa OKCHIOB M THAPOKCHUIIOB QIIOMUHHUA. 8.
[Tonyuenue u uccrnenoBaHue CBOMCTB ruapokcuaoB xenesza (II) u
xenesa (III). 9. KauecTBeHHble peakuuu Ha HOHBI kenesza. 10.
B3auMozeiicTBue IMHKA U JKeJe3a ¢ paCTBOPAMHM KUCJIOT U LIEI0YEH.
Tema TBop4Yeckoii padoTbl. MeTaibl U COBPEMEHHOE 00ILIECTBO

Pa3nes IV. O6mme cBenennsi 00 opraHnyecKux coeuHeHusAx (9 1)

Tema 9. | YriieBoaopoasl Conep:xxaHue TeMbl:
(5 yacoB) 1. BO3HUKHOBEHHE MU Pa3BUTHE OPraHUYECKON XUMHUM — XUMHH
coenuHeHu# yrmepona. 2. Knaccudukamus u  HOMEHKIATypa
yraesonoponos. 3. llpenenbHble yrieBogopoabl — ajKaHbl. 4.
HenpenenbHble yriieBOAOPOIbI — aJIKEHBI.
5. HenpenensHble yrieBopopoasl —  ankuHbl. IIpuponHsie
HCTOYHUKH YTJIEBOJOPOJIOB
Temal0 | Kuciiopoacoaep:xka | Coxep:kanue TeMbl:
urue 1. Kucnoponconep:xaiue opranndeckue coeAuHeHust. ClupThl.
Opranuteckue 2. Kap6oHOBBIE KHCTIOTHI
coelMHeHus (2 9)
Temall | buoaornvecku Copaepxxanue TeMbl:
BaXKHBIC 1. Buonornyecku BaXHbIE COCTUHEHUS — YKUPBI, YTIIEBOIBI.
OpraHuyeckKue 2 BenKu.
f;(;ﬂpubl:el;ll{ﬁ eBoLI HMemounctpamuu. 1. Komnexknus «Hedts n HEGTETTPpOmyKTHY. 2. Momenu
6e.mm)’(2 a) > | MOJIEKyT OpraHM4ecKux coequHeHHid. 3. B3aumoneilcTBue sTHiEHA C

OpOMHOI BOJOW M pacTBOpoM mepmaHraHata kamusi. 4. Ilomydenue
aneTujeHa W ero  B3aWMOJIEHCTBHE C OpOMHOM  BOmOH. 5.
Bocrniiamenenue cnuptoB. 6. ONbITHL, MOATBEPXKIAIOLINE XUMUYECKHE
cBOIicTBa KapOOHOBBIX KUCIOT. 7. Peakuus sTepudukanuu BemecTsa. 8.
Monens Monekynbl 6enka. 9. Jlenatyparwst Oenxa.




Paznen V. Xumusa u :xu3ub (6 1)

Temal2 | YenoBek B wmupe | Cogep:kaHHe TEMBbI:
BewiecTs (4 1) 1. BeniectBa, Bpe/iHbIE 17151 3I0POBbsSI UETIOBEKA U OKPYKAIOIIEH CpPEIbI.
2. [Tomumepsl. 3. MuHepaiibHbIC yIOOPEHHS Ha BallleM Y4acTKe.
4. IlpakTuyeckas padora Ne 6. MuHepasibHbIC yI0OpEHUS.
JlabopaTopHbie padoThl. 1. Pacrio3HaBaHne MUHEpAIbHBIX YAOOpEHUH.
2. O3HakoMJIeHHE ¢ 00pa3IamMy MOJIMMEPOB U U3YUYEHUE X CBOMCTB.
Temal3 | IIpousBoacrso Coaep:xaHue TeMbI:
HEOPraHu4eCKuX 1. TIlonsitTue o0 XuMuUYecKoM  TexHonoruu. IIpousBonCTBO

BelIeCTB M HX
npumeHeHue (2 1)

HEOPraHWYECKUX BEUIECTB M OKpyxkawomias cpena. 2. Ilonsarue o
Mertautypru. [Ipou3BOJACTBO M NpPUMEHEHHE 4YyryHa M CTalld.
demoncTrpanmuu. 1. KogorpamMmbl W JUHaAMHUYECKOe IocobOue
«IpousBoacTBO cepHOM KuCHOTh». 2. Kosulekiuss MuHepanoB H
ropHbIX mopoa. 3. Cratiovl o xumuueckou mexuonozuu. 4. Moaenu
IIPOU3BOJCTBA CEPHOU KUCIIOTHI.

JladopaTropHublii onbIT. O3HakomieHue ¢ obpazyamu coipvs O
npouU3800CmMeEa CepHOll KUCIOMbl, YY2YHAd U CIMAJU.




TemaTnueckoe nianupoBanue xumuu 9 kiaace, ®rocC

Nen/mn Ha3Banue KoauuecTBo Iliianupyemble pe3yJibTaThbl
TeMbl 4acoB HA
u3y4yeHue
IloBTOpPEHME 3 IIpeamerHbie ymenusi: OOyJaromuiicst HAyYUTCS
OCHOBHBIX HCIO0JIL30BAaTh MEXIpeIMeTHbIe CBs3U. Pa3dnnuars Tena u
BOIIPOCOB 8 BelecTBa. 3HAKOMHUThCS C JTa00PaTOPHBIM 000PYI0BAHUEM.
KJj1acea. CobmoaaTh TEXHUKY 0€3011aCHOCTH
Paznen |. Teoperuueckune ocHoBbI Xxumuu (14 yacos)
Tema | Xumuueckue 2 IIpenmernbie ymenuss  OOyuawomuiics  Hayuumcs
Nel | peakuum u HCIOJIB30BATh BHYTPU- U MEXIIPEAMETHBIE  CBS3H.
3aKOHOMEPHO OnpegensiTb MNOHATUS «TEIUIOBOM 3(deKT peakuum»,
CTH MX «TEPMOXUMHUYECKOE YpaBHEHHUEY, «3K30- U
NPOTEKAHUS DHAOTEPMUYECKAS  pPEaKkUMs»,  «IIyTb  IPOTCKaHUSA
peakumn», «3(pQeKTuBHBIE  COydapeHHs», «IHEPrus
aKTUBALIUN», «TOMOTE€HHAs CHCTEMay», «TE€TepOreHHas
CUCTEMaY, «CKOPOCTh peakuuny, «XUMHUYECKOE
paBHOBecHue». CoCTaBJATH CXEMbl, TaOJIUIIbl, OMOpPHBIE
KOHCIEKTbI, aNrOpUTMbl. BBINOJHATL pacu€Tel MO
TEPMOXUMHUYECKUM ypaBHEHUAM peakuuil. Mcnoab3oBaTh
QJITOPUTMBI [TPU PELICHUH 33]a4
Tema | PacTtBOpBI. 5 IIpeameTHbie yMenusi: OOyuarouuiics HAyYuTCs
Ne2 | Teopus IIpoBoanTs HaOMIOAEHUS 3a IOBEACHHEM BEIIECTB B
3JIEKTPOJIUTH pacTBOpax, 3a XUMHYECKMMH PEAKLUAMU, IPOTEKAIOIUMU
YecKou B  pactBopax. JlaBarb  ompeneneHuss = NOHATUU
AUCCOLHAMU (QIEKTPOJIUT», «HEIIEKTPOJIUT», «IIJIEKTPOJIUTHYECKAS
quccouuanus». Paznamuare nosarue «on». O0600marTh
NOHATHSL «KAaTUOH», «aHHOH». McciegoBaTrh CBONCTBa
pacTBOPOB 3JEKTPOIUTOB. ONMHUCHIBATH CBOICTBA BEIIECTB
B XOJ€  JIEMOHCTPAlMOHHOIO M  J1abOpaTOpHOIO
skcriepuMeHToB.  CoOurogaTrs,  mpaBuila  TEXHUKHU
0e30macHOCTH. XAapaKTepU30BaTh YCIOBUS TEUYECHHUs
peakuuii B  pacTBOpax O3JIEKTPOJUTOB JO  KOHIIA.
O0o0mars 3HaHus o  pactBopax. CocTraBiasATh
KJIACCU(UKALMOHHBIE ~ CXEMbI,  CpaBHUTEJIbHBIE U
oOoOmiarone  tabnuipl. Menmoas3oBaTh BHYTpU- U
MEXIpEeAMETHbIE CBSA3H. Pacnmo3HaBaTh peakiiuu HOHHOTO
oOmeHa. CocCTaBJSITb HMOHHBIE YypaBHEHUS peaKIuil.
CocTaBifITh COKpaIIEHHbIE HOHHBIE YPaBHEHUS peaKuil.
Jenarb pacy€Thl 10O XUMUYECKUM YPABHEHMSIM, €CIIH OJHO
W3 pearupyronux BeleCTB JaHO B u30bITKe. OTOMpATh
UHPOPMALIMIO M3 JPYTUX HCTOYHHUKOB JUISL IMOJTOTOBKH
KpaTKux  cooOmeHuid.  ['oTOBHTBH  KOMITBIOTEpPHBIE
IIPE3EHTALMHU 110 TEME
Pazzen |1. DieMeHTHI — HeMeTaJJIbI M HX BajKHelilue coenuHenns (24 yaca)
Tema | Obmas 3 IIpeamerHbie ymenusi: OOyyaromuiicss HAyYUTCS
Ne 3 | XapaKkTepucruka HCIOJIb30BATh BHYTPU- M  MEXIPEIAMETHBIE CBA3U.
HEMETa 1108 XapakTepu3oBaTh  XUMHYECKHE  DJIEMEHTBI  MabIX
MIEPUOIOB IO UX MOJOKEHUIO B IEPUOJNUECKON CHCTEME.
Tema | Hoarpynna 7 Onpepensits CBOICTBAa  BEILECTB UCXOAs u3
Kucjaopoaa m-ee KPUCTANTHYECKOTO cTpocHus. (000maTh 3HAHUA W

THIINYHbIC




npeacraBuTe/In

IMoarpynmna
azota M ee
THIIHYHbIE
NpeacTaBuTeIu

Tema
Ne6

MMoarpynmna
yriepoaa

JIeTIaTh BBIBOJIBI O 3aKOHOMEPHOCTSAX M3MEHEHHI CBOWMCTB
HEMETaJUIOB B TNEpPHOJAaX U Tpynnax MNepUOTUUYECKOM
cucrembl. IIporHo3upoBaTh CBOHCTBA HEHU3YUYECHHBIX
3JIEMEHTOB M HX COCIMHEHHM Ha OCHOBE 3HAHUM O
[lepuoanueckom 3akone .M. MenneneeBa. OTouparh
uH(OPMAIIMI0O U3 APYTUX HCTOYHUKOB IS TOATOTOBKHU
KpaTkux  cooOmeHuil. [0TOBHTH  KOMITBIOTEPHBIC
npe3entanuu 1no treme. Hadawaare 1eMOHCTpUpYEMbIE U
CaMOCTOATEJIbHO ~ MPOBOAUMBIC  OMNBITHL. ONUCHIBATH
CBOICTBa M3y4aeMbIX BEIIECTB Ha OCHOBE HAOIOJCHUI 32
UX  IPEBpaLCHUSMH. AHAJIN3UPOBATH CBOICTBa
HEMETaJUIOB Mo noAarpynnamM. O6001mAaTh 3HaHUs U JIeTaTh
BBIBOJIBI O 3aKOHOMEPHOCTSIX HM3MEHEHUU CBOMCTB
HEMETaJUIOB B TEPHOJIaX U Tpynmax MNepUOTUYECKOMN
cucrembl. IIporHo3upoBaTh CBOHCTBA HEHU3YUYECHHBIX
3JIEMEHTOB M HX COCIMHEHHM Ha OCHOBE 3HAHUM O
[Tepuoanueckom 3akone /.M. MenneneeBa. 3anucbiBaTh
YpaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUNA U
peakiuit MOHHOTO oOMeHa. CocTaBiasTh
KJ1accu(pUKaIMOHHbIE CXEMBI, CpaBHUTEIIbHbIC "
o0oO1arone TabyInLbl, ONOPHbIE KOHCIEKTh. OTOMpaTh
nH(OPMAIIMIO U3 IPYTUX UCTOYHUKOB

Paznen 1. Meranasl (12 yacos)

Tema
Ne7

Oo0mrue
CBOliCTBa
METAJLJIOB

4

IIpeamernbie ymenusi: OOydyarouuics Hay4YUTCS
HCIOJb30BATh BHYTPU- U  MEXIPEIMETHBIE CBSI3U.
HccnenoBarb CBOMCTBA N3y4aeMBbIX BEIIECTB.
HaOsropars ¥ onmMchbIBaTh XMMHUYECKHE PEAKLIUH.
Onpeneasitb CBOICTBA BEILIECTB UCXOAs u3
KPUCTAJUTMYECKOTO CTPOCHHUS. Xapakrepu3oBaTh
XUMHUYECKHE DJIEMEHTHl MajblX IEPUOAOB IO HX
MOJIOKEHUIO B Iepuoanyeckon cucreme. O000marb
3HAHUS U JeJIaTh BBIBOJBI O 3aKOHOMEPHOCTSIX M3MEHEHUHN
CBOMCTB METAJIJIOB B MEPUOJAX U IpyHnax NepHOIUIECKON
CHUCTEMBI.

IIporHo3upoBaTh CBOWCTBA HEU3YUYEHHBIX 3JIEMEHTOB M
UX COCIMHCHUM Ha OCHOBE 3HAHUU O MEPHOJAYECKOM
3aKOHE

Tema
Ne8

MeTanibl
[JIABHBIX "
NMO0OYHEIX
NOATPYII

Mpeamernbie ymenusn: OOyUaIOIUIICS HAYYNTCS

HCCIIEI0BATH CBOICTBa M3y4aeMbIX BEIIIECTB.
Ha6aogat, ©u onMchbIBaTh XUMHUYECKHE PEAKIIUH.
HaOuropars  geMOHCTpUpYEMBIE UM CaMOCTOSTEIBHO
MPOBOJAMMBIE OMNBITEl. OMUCHIBATH CBOMCTBA M3y4aeMbIX
BEIIECTB Ha OCHOBE HAOIIOAEHUI 3a UX MpeBpalleHUsIMU.
O0600maThL 3HaHUS U JI€71aTh BBIBOJIBI O 3aKOHOMEPHOCTSIX
W3MEHEHUN CBOMICTB METAUIOB B NEPHOJAX M Tpymlmax
nepuoandeckod cuctemsl. IIporHo3mpoBaTh CBOMCTBa
HEU3YUYEHHBIX 3JIEMEHTOB M UX COEJIMHEHHMI Ha OCHOBE
3HAaHUW O TMEPUOJUYECKOM  3aKOHE. 3amuchbIBATh
YpaBHEHUS OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUNA U
peakuui HOHHOTO obOMeHa. CocTaBiasarhb
KIacCU(UKAIMOHHBIE CXEMBI, CpaBHUTEIbHBIE Hu
006o6m1aronue TabauIbl, OTIOPHBIE KOHCTIEKTh. OTOMpaTh




MHPOPMALMIO M3 JPYTUX HCTOYHUKOB JJS MOJITOTOBKH
KpaTkux  cooOmeHuil. ['0OTOBHTH  KOMIIBIOTEpHBIE
IIPE3EHTALIMH 10 TEME.

IIpou3BoauTh pacueTsl MO YPAaBHEHUAM XUMHUYECKHX
peakuui, WCIONB3ys IOHATHA «MOJSpPHas  Maccay,
«MOJISIPHBI  00BEM», «TEPMOXUMHUYECKUE YpaBHEHUS
peaKIMii», «TerIoBON Y3PPEKT peaKkirmn»

Pazgen V.

OO0uue cBegeHnsi 00 OPraHNYEeCKUX coeJUHEHUsIX (9 4acoB)

YriaeBogopoabl

5

Tema
Nel0

Kucaopoacone
prxaimue
opraHuyveckue
COeIMHEHHUSA

Tema
Nell

buojgornueck
H BasKHBIE
OpPraHuYecKu
€ coeINHEHHA
(KUpbI,
0eJKH,
YIJIeBOJBI)

IIpeamernbie ymenusi: OOydvarouuics  Hay4YHTCsl
Ha0J1I01aTh  JEMOHCTPUpPYEMbIE U  CaMOCTOSTEIBHO
MPOBOAMMBIE OMNbITH. ONMHUCBHIBATH CBOMCTBA M3y4aeMBIX
BEIIECTB Ha OCHOBE HAOIIOACHUH 3a UX MPEBPAIICHUSIMH.
CocTaBiSITb CTPYKTYpHBIE (OPMYJIBI  OPraHUYECKUX
BEIIIECTB. OnpenensiTs MOHATHUS «TOMOJIOTY,
«TOMOJIOTHYECKHI  psia», «u3oMmepbl». CpaBHUBATH
CBOICTBA MPEAEIBbHBIX U HEMPEIEeNbHBIX YIIEBOIOPOJIOB.
CocraBiasaTh KJIaCCHU(PUKAIINOHHbBIE CXEMBlI,
CpaBHMTEIbHBIE U o0oOOmIatomMe TaOJUIbl, OIOPHbIE
koHCHekThl. Ilob3oBaTbest MHpOpMaAIMEl U3 Ipyrux
UCTOYHUKOB Ui TOJTOTOBKH KpPAaTKUX COOOIIEHUI.
Hcnonb3oBaTh BHYTpU- U MEXKIPEIMETHBIE CBS3U.
CpaBHHMBaTH OpraHuyYecKue BEIIECTBA c
HeoprannueckuMu. QOBSICHATH MPUUMHBI MHOTOOOpa3us
BEIIECTB. Habaonats JIEMOHCTPUPYEMbIE u
CaMOCTOSITENIbHO ~ MPOBOJMMBIE  OMNBITEL.  ONHCHIBATH
CBOICTBA M3Y4aeMBbIX BEUIECTB Ha OCHOBE HAOIIONEHUI 32
ux mnpeBpamieHusMUd. CocTaBasATh KiacCU(UKALMOHHBIC
CXEMBI, CpaBHHUTEIbHBIE U 0000IIaroNMe TaOJIHIIBL,
OTOpHBIE KOHCHIEKTHL. OTOUPATH UHPOPMAIIHIO U3 IPYTUX
MCTOYHUKOB JIJIS TIOATOTOBKHM KPATKUX COOOIICHHH.
I'0TOBUTH KOMIIBIOTEPHBIE MPE3EHTALIUH 110 TEME

Pasznea V.

XuMus " ;Kku3Hb (7 4acoB)

Tema
Nel?

YeaoBek B
Mmupe
BeIlleCTB

4

IIpeamernbie ymenusi: OOyvaromuiicss HAay4YHTCHA
HCIO/b30BATh  BHYTPHU- U MEXKIPEAMETHBIE  CBA3M.
Hcnonb3oBaTh TPHOOPETCHHBIE 3HAHWS W yMEHUSA B
HpaKTHQCCKOﬁ JCATCIBPHOCTH H HOBCCI[HCBHOI?I KU3HU OJI1
9KOJIOTUYCCKHU TI'PAMOTHOTO IIOBCACHHSA B OKPY)I(aIOHleﬁ
cpene. OneHMBAThL BIUSHHE XUMHUYECKOTO 3arps3HEHUs
OKpyXarollel cpenpl Ha OpraHU3M 4YeJoBeKa M Jpyrue
XKMBble OpraHu3Mel. OTOMpaTh HHGOPMAIMIO U3 APYTUX
HCTOYHMKOB IS IOJTOTOBKY KPATKUX COOOIEHHUH.

I'0TOBUTH KOMIIBIOTEPHBIE MPE3CHTALIUH 110 TEME

Tema
Ne 13

IIpousBoacrs
0
Heopranu4ec
KHX BellecTB
H HX
NPUMEHEeHue

IIpeamernbie ymenusi: OOyuyaromuiicss HayYHTCHA
HCHOJIL30BATh  BHYTPU- U MEKIPEIMETHBIE  CBS3H.
YuacTtBoBaTh B INPOOJIIEMHO-TIOUCKOBOM  I€ATEIBHOCTH.
CocTaBasITh KIaCCU(PHUKALMOHHBIE CXEMbl, CPABHUTEIIbHBIE
u 06o01aromye TadyuIBl, ONOPHbIE KOHCIEKTh. OTOMpaTh
UHQOPMALIMI0 W3 JPYrUX HCTOYHUKOB JUIS MOJATOTOBKU
KPaTKUX COOOIIEHHH.

I'0TOBUTH KOMIBIOTEPHBIE NPE3EHTALINH 110 TEME

Hroro

68 yacos




YuebHo-TeMaTHuecKkuii miaH (8 kiacc)
(mo mporpamme Ky3nenosoii H.E., I'apa H.H.)

2 yaca B HeJIeJI10, 68 YacoB B roj

Ne Pa3znesibl u TeMbl Bcero | Jlaboparopubie | [IpakTtudeckue | KoHTposbHbIe
TeMBbI JacoB ONBIThHI padoThI padoThI

[ToBTOpEHHE OCHOBHBIX 3 - - -
BOITPOCOB § KJjiacca.
Paznen |. Teopernueckue 14 4 2 1
OCHOBBI XMMHH.

1 XUMHYECKUE  peakiuu | 3 2 1 -
3aKOHOMEPHOCTH ux
IPOTEKAHUS

2 PactBopsl. Teopus 11 2 1 1
IEKTPOIMTUYCCKOM
JIACCOLIMAIAN
Pazpnea Il. DaemeHTHI — 24 9 2 1
HeMeTa/LIbl M MX BasKHelmme
COeTUHEHUS

3 Ob6mas XapaKTEepUCTUKA 3 - - -
HEMETAJJIOB

4 [Toarpynna kuciopona u ee 7 - - -
TUIUYHBIC TPEJCTABUTEIN

5 [Moarpynma asora wum  ee 6 - 1 -
TUIUYHBIC TPEJCTABUTEIN

6 [Toarpynma yriepoaa 8 9 1 1
Paszgea 1. 12 10 1 1
MeTasLibl

7 OO01111e cBOICTBA METAIIIIOB 4 - - -

8 Merannbl TJIaBHBIX u 8 10 1 1
MOOOYHBIX MOATPYII
Pazgen 1V. O0mue cBegeHust 9 0 0 0
00 OpPraHu4yecKuXx
COeTHHEHHSIX

9 YTI1eBO10pOIBI 5 - - -

10 Kucnopoacoaepxaniue 2 - - -
OpPTaHWYECKUE COCTUHCHUS

11 | buoxoruyecku BaKHEIC 2 - - -
OpTaHWYECKUC COCIUHEHHMS
(>Kupbl, OETTIKU, YTIIEBOIbI)
Paznen V. Xumus u ;Ku3Hb 7 3 1 0

12 YennoBeK B MUPE BEIIECTB 4 2 1 -

13 | IIpowu3sBoacTBO 3 1 - -
HEOPraHMYECKUX BEUIECTB U UX
MIPUMCHCHUE
HUTOI'O 68 26 6 3

4acoB




Kpurepum oneHKH U cucTeMa OLleHUBAHMS
OueHka yCTHOrO 0TBeTa
OtMmeTKa «5»:
— JIaH TOJHBIN Y MTPAaBUIbHBIN OTBET HA OCHOBAHUU U3YYEHHBIX TEOPUH;
— MaTepuall U3J0KEH B ONPEACICHHON JOTUYECKOM MOCIEA0BaTEILHOCTH, TUTEPATYPHBIM SI3bIKOM;
— OTBET CaAaMOCTOSTCIbHBIN.
OtMmeTKa «4»:
— JIaH TOJHBIN Y MPAaBUIbHBIN OTBET HA OCHOBAHUU U3YYEHHBIX TEOPUH;
— MaTepual U3J0KEH B OMPECICHHON MOCIE0BATEIbHOCTH;
— JIOMyIIEHBI 2-3 HECYIIECTBECHHBIE ONTUOKH, UCIIPABJICHHBIC 110 TPEOOBAHUIO YUUTEIS, UITU JIaH
HETIOJIHBIN 1 HEUETKUU OTBET.
OTMeTKa «3»:
— JIaH TIOJIHBIM OTBET, HO TPH 3TOM JOIYIIEHA CYIIECTBEHHAs OITMOKA UM OTBET HETIOJIHBIN, TOCTPOCH
HECBSI3HO.
OTMeTKa «2»:
— OTBET OOHAPYKMUBAET HEMIOHMMAaHUE OCHOBHOT'O COJIEpKaHUs y4eOHOro MaTepuaa;
— JIOMYIIEHBI CYIIECTBEHHBIEC OMNOKU, KOTOPBIE yUaIllUics HE MOXKET UCTIPABUTh IPU HABOASIIUX
BOIIPOCAX YYHUTEIS.
OtMmeTKa «1»:
— OTCYTCTBHE OTBETA.

Ouenka yMeHUil pemiath 3a/1a4u

OTMmeTKa «5»:

— B JIOTUYECKOM PACCY>KJIECHUU U PEIICHUH HET OMINOOK;

— 3aJ1aya pelieHa parmoHAIbHBIM CITOCOOOM.

OtMmeTKa «4»:

— B JIOTHYECKOM PACCY>KICHHUH U PEIICHUU HET CYIIECTBEHHBIX OLIMOOK, IPU ATOM 3ajlaya pelieHa, Ho
HE PaIlMOHAILHBIM CITIOCOOOM;

— IOMyIIEHO He 0oiee IBYX HECYIIECTBEHHBIX OIIHOOK.

Otmetka «3»:

— B JIOTHYECKOM PACCY>KICHUH HET CYIIECTBEHHBIX OIMIMOOK;

— JIOTTYCKAeTCsl CYIIECTBEHHAs OIMOKa B MATEMAaTHUYECKUX pacyeTax
OTMeTKa «2»:

— UMEIOTCS CYIIECTBEHHBIE OMMOKH B JIOTHYECKOM PACCYKICHUHU U PEIICHUH.
OtMmeTKa «1»:

— OTCYTCTBHE OTBETA Ha 3aJIaHUE.

OueHka 3KCIepUMEeHTAJBHBIX YMEeHHUI (B Mpoliecce BbIMOIHEHHS MPAKTUYECKUX PpabOT 10 UHCTPYKIIHH )
OtmeTka «5»:

— paboTa BBINOJIHEHA MTOJIHOCTBIO, C/I€TaHbl IPaBUIIbHbBIE HA0JIOIEHUS U BBIBOIBL;

— 3KCIIEPUMEHT OCYIIECTBJIEH MO IUIaHy, C yUeTOM TeXHUKU 0€30IaCHOCTH U Mpauil paboThl C
BeleCTBaMU U pHOOpaMu;

— MPOSBIIEHBI OPraHU3AIMOHHO-TPYI0BbIE YMEeHHUS (TIOAIEPKUBAETCS YUCTOTA pabovero Mecra,
MOPSAZIOK Ha CTOJIE, 3KOHOMHO HUCIOJIB3YIOTCSl PEaKTHBBI).

OtmeTka «4»:

— paboTa BbINOJIHEHA, CAeNaHbl TPaBIIIbHBIE HAOIIOAEHUS U BBIBO/IbI; SKCIIEPUMEHT BBITIOJIHEH
HETIOJIHO UJIM HAaOJI0at0TCsl HECYILECTBEHHbIE OIIMOKH B paboTe ¢ BeIeCTBAMU U TPHOOpaMH.
OtmeTtka «3»:

— OTBET HEMOJHBIN, paboTa BBIOJHEHA IPABUIBHO HE MEHEE, YEM HAIlOJIOBUHY, JONYIIEHA
CylIecTBeHHasl olrOKa (B X0/1e SKCIIEpUMEHTA, B 00bICHEHUH, B 0(pOpMIIEHUHN pabOTHI, [10 TEXHUKE
0€30IaCHOCTH C BEIECTBAMHU U MPUOOpaMH), KOTOPYIO YUAIMKCS UCTIPABIISAET 110 TPEOOBaHUS



YUUTEIS.

Ot™meTKa «2»:

— JIOMYIIEHBI JIBE WK 00JIee CYIIEeCTBEHHbIC OMMUOKH (B XO€ SKCIIEPUMEHTA, B 00BSICHEHUH, B
odopmIIeHUH PabOTHI, IO TEXHUKE 0€30MTaCHOCTH IIPH pabOoTe ¢ BelIecTBaMHu U Ipubopammu),
KOTOPBIC YUAIIHICS HE MOKET UCTIPABUTb.

OtMmetka «1»:

— paboTa He BBINIOJIHCHA;

— MOJTHO€ OTCYTCTBHE SKCIIEPUMEHTAIBHBIX YMEHUH.

OuneHka yMeHM# pemiaTh IKCIIEPUMEHTAJIbHbIE 3a1a4H

OTMeTKa «5»:

— IUJIaH PeIIeHUs 3a/1a491 COCTABJICH MPABUIIHHO;

— OCYIIIECTBJICH MOAOOP XMMHYECKHX PEAKTHBOB U 000PYIOBaAHUS;

— JIaHO TOJIHOE 00BICHEHME U ClIeJIaHbI BEIBOJBI.

OtMmeTKa «4»:

— IJIaH PeLIeHUs COCTaBJICH PABUIIBHO;

— OCYIIECTBJIEH M0100p XMMHUYECKUX PEAKTUBOB U 00OPY/I0BAHMS;

— IOMYIIEHO He 0osiee IBYX HECYIECTBEHHBIX OMINOOK (B O0BSICHEHUH U BBIBOJIAX ).
OtMeTKa «3»:

— IUJTaH PeLIEeHUs COCTaBJICH MPABUIIBHO;

— OCYIIECTBJIEH M0100p XMMUYECKUX PEAKTHBOB U 00OPY/I0BAHMS;

— JIoNyIIeHa CYIIeCTBeHHAs OMUOKa B 00BSICHEHUH U BHIBO/IAX.

OTMeTKa «2»:

— IOMYIIEHBI JBE WK Oojiee OMUOKY (B IUIAHE PelIeHus, B MOJ00pe XUMHUUYECKUX PEaKTUBOB U
000py0BaHus, B OObSICHEHUHU U BBIBOJIAX ).

OtMmeTKa «1»:

— 3aJlaya He pelleHa.

OueHka 3a NMCbMEHHYI0 KOHTPOJIbHYI0 padoTy

OtMmetka «5»:

— JIaH TOJIHBIM OTBET HA OCHOBE U3Y4YECHHBIX TEOPUH;

— BO3MO)KHA HECYILIECTBEHHAas OLIMOKa.

OtmeTka «4»:

— JIOITyCTUMa HEKOTOpPasi HETIOJIHOTA OTBETA;

— MOXeT OBbITh He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.

OtMmetka «3»:

— paboTa BBINOJIHEHA HEMIOJIHO (HO HE MEHee, YeM HaloJIOBHHY);

— 1MeeTcst He 0oJiee OHOM CYIIECTBEHHOM OIMOKHM U IPU 3TOM 2-3 HECYILECTBEHHBIE.
OtmeTKa «2»:

— paboTa BBINOJIHEHA MEHBbIIIE, YEM HAIMOJIOBUHY;

— UMEEeTCs HECKOJIBKO CYIIECTBEHHBIX OIINOOK.

OtMmetka «1»:

— paboTa He BBITIOJHEHA.

[Ipu o1ieHKe BBINOJIHEHHS MTUCHbMEHHOW KOHTPOJIBHON paboThl HEOOXOIMMO YUUTHIBATH TPEOOBAHUS
eauHOTO op(dorpaPuIecKoro pekuma.

Kpurepuu BbICTaBJIEHHS OLIEHOK 32 NIPOBEPOYHBIE TECT

- Tectbl, cocrosiiiue M3 MATH BONPOCOB MOXHO MCIOJB30BAaTh MOCIE W3YYEHHUs KaXJAOro marepuana
(ypoxka).

- Tect u3 10—15 BonpocoB UCHONB3YETCS ISl NEPUOJUYECKOTO KOHTPOJIS.

- Tect n3 20—30 BOpocoB HEOOXOIMMO MUCIIOJIB30BATh JJISI UTOTOBOTO KOHTPOJISL.

[Ipu orleHMBaHKHU KUCTIONB3YETCS CIENYIOIIAs IIKaa: JJIsl TECTa U3 MATH BOIPOCOB




* HET OIINOOK — OIICHKA «5»;

* OJIHA OIIIMOKA - OIICHKA «4»;

* IBE OIIIMOKN — OIIEHKA «3»;

* TPU OIIUOKH — OIEHKA «2.

Kpumepuu evicmasnenus oyenok 3a mecm, cocmoswuii uz 10 6éonpocos.

Bpewms BoimonHeHust padbotsr: 10-15 muH.

Ornenka «5» - 10 mpaBUIBHBIX OTBETOB, «4» - 7-9, «3» - 5-6, «2» - MeHee 5 mpaBUIILHBIX OTBETOB.
Kpumepuu evicmaenenus oyenox 3a mecm, cocmosiwuti uz 20 6onpocos.

Bpewmst Bomonaenus padbotsi: 30-35 MuH.

Onenka «5» - 18-20 mpaBuiIbHBIX OTBETOB, «4» - 14-17, «3» - 10-13, «2» - menee 10 mpaBUIBLHBIX
OTBCTOB.

Kpumepuu evicmasnenus oyenok 3a mecm, cocmoswuii u3z 30 6onpocos.

Bpewmst Bemonnaenus padbotsi: 40-45 muH.

+ 25—30 paBUIBHBIX OTBETOB — OIICHKA «5»;

+ 19—24 npaBWIbHBIX OTBETOB — OIICHKA «4»;

+ 13—18 npaBuIbHBIX OTBETOB — OIICHKA «3);

* MeHbIIIe 12 MpaBUIBHBIX OTBETOB — OLIEHKA «2).



I'paduk KOHTPONBHBIX U MPAKTHYECKUX PaOOT
Ha 2023 — 2024 y4eOHbIi TO
peaMeT XUMUS
kimacc 9
yuutens Koponesa O.B.

Ne Bua padorsl aara
n/n IJIaH paxr
1 Bxo0aHO# KOHTPOJIb 3HAHU I 12.09

2 IIpakTuyeckass padora Ne 1 «Bausaue pasznuuneix | 15.09
($aKkTOpOB HA CKOPOCTh XMMHYECKON PEaKIIHm»

3 IIpakTH4eckasn pabdora Ne 2 «Pemenue | 24.10
9KCIEPUMEHTAIBHBIX 33/1a4 110 TEME»

4 KonTpoJsbHasi padora Ne 1 27.10

5 IIpomexKyTOUHBI KOHTPOJIb 3HAHMIA 12.12

6 IIpakTuyeckas padora Ne 3 «Ilonyyenne ammuaka v onsiTel | 19.12
C HUM)»

7 IIpakTuyeckas padora Ne 4 «[lonyuyenne okcuga yrinepoga | 19.01
(IV)u usyuenue ero CBOMCTB.»

8 Koutpoabsnas padora Ne 2 02.02

9 IIpakTH4eckasn pabdora Nes. «Pemenne | 15.03
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC «MeTamTei»»

10 | KourpoanHasi pagora Ne 3 26.03

11 | UroroBblii KOHTPOJIb 3HAHUI 05.04

12 | IpakTnuyeckas padora Ne6. «MuHepaIbHBIC YIOOPESHU. 14.05




IIpenmer xumwus

Knacc - 9
yuntenb Kopoinea O.B.

KanennapHo-reMarnyeckoe mianupoBanue (k nporpammam o GI'OC)

Ko OcHoBHbIe BUIBI yueOHOH nesrenpHocTH (YY) | JlaTer mpoBene-
Homep Conepxanue | gecr [IpenmeTtHbIe pe3ynbTaThI HUS
ypoka (pa3nensbl, TEMBI, | BO O6opynoBanue ypoka
naparpad) 9aco
B wian | Qaxr
BBenenue - 3 yaca
[lepuognueckuii |1 IICXD .M. Menneneesa | YuyeHHUK HAYYHUTCS Ilo3HaBaTenbHBIE:  yCTAHABIMBATHL  IIPUYHHHO-
3aKOH u XapaKkTepu30BaTh CTPOCHUE CJIEICTBEHHBIE CBS3H.
[lepuoanueckas aTOMa, DJIEKTPOHbI, NPOTOHBL|KOMMyHUKaTHBHBIE: yMEHHE ONPENENATH LEIH
cuctema HEHTPOHBI. O6cyxnatb o|cBoero oOyueHus, CTaBUTh U (HOPMYIUPOBATH IS
XUMHYECKHX NEPUOINYECKOM 3aKOHE,|ce0s HOBBIE 3a7aud B yueOe M I103HaBaTEIbHOU
1 anementoB .. MEePUOANYECKON CUCTEMe |IeTEeIbHOCTH, pa3BuBaTh MOTHBBI M uHTepechl[01.09
MengeneeBa B XUMHUYECKHUX AJIEMEHTOB. |CBOEH MO3HABATEIbHOU IEATEIILHOCTH.
cBeTe Teopuu Mertannnueckue u|PeryasiTuBHbIe:  MPOTHO3UPYIOT  PE3yJbTaThl
CTpOEHHS aToMa. HEMETaJUTMYECKHe CBOMCTBA|ypOBHSI YCBOEHHUS N3Y4aeMOI0 MaTepuaa
BELIECTB JlnunocTHble:  QOpMHUPOBATH  OTBETCTBEHHOE

OTHOIICHHUEC K YUCHUTIO

XuMuueckas
cBs3b. CTpoeHue
BelecTa. UMb
KPUCTAJUTMYECKH
X PELIETOK.

[Ipe3enranus
«XHAMUYECKAas CBA3DY;

Y4yeHuk HAYUYHUTCH OIPEACTIATH

YCIIOBHS u (dakTopbI
BO3HHUKHOBEHHUS XUMHYECKHUX
CBSI3€M, TUNBI  XWMHYECKOH
cBs3u.  Onpenenarb CTpOEHUe
BEIIIECTBA,  XAPaKTEpPHU30BATh
KOBQJICHTHYIO MOJISIPHYIO,

KOBAJICHTHYIO HENOJSPHYIO U
HMOHHYIO CBSI3H.

II: BoIsBIeHHE OCOOEHHOCTEH U
00BEKTOB; TPUBOIUTH MPUMEPHI.

K. B3aumopnelicTBue B XOJA€ TPYNIOBOH pabOTHI,
BEIyT  JWajor, YYacTBYIOT B  JUCKYCCHHU;
MIPUHUMAIOT IPYTO€ MHEHUE U MO3ULIHIO.

P. mporHo3upyroT pe3ysabTaThl YPOBHS YCBOECHHUS
M3y4aeMoro mMarepuaia; IPUHUMAIOT U COXPAHSIOT
y4eOHyIO0 3a/1a4y.

JI. Pas3Butne camMoompenesieHuss U aJeKBATHOI'O
OILICHUBAHUSI CBOUX JOCTH)KCHUW B MPUMEHEHUH
3HAHUI B HOBOM CUTYallUH.

ITPU3HAKOB

05.09




XuMuyeckue IIpesentamus «OCHOBHBIE | Y4eHMK HAYYHTCS II. ¢gopmupoBanue mnpoOIEMBI YpOKa, CO3IaHHE
CBOMCTBaA KJIIaCChl HCOPraHUICCKUX Onpenensts 1o q)OpMyJIe QITOPUTMA JIEATEIILHOCTH TP PEIICHUN TTPOOIIEMBI.
OCHOBHBIX COC/IMHCHHID KHCJIOTHI, COJIM, OKCuIbl H|K. IIOUCK u BBIIEIICHUE HE00XOIUMON
KJIaCCOB ocHoBanus. OOCYKIaTb O CBA3H|MH(OPMAIIMK; YMEHUE C JOCTATOYHOW TOYHOCTHIO
HCOPraHN4YCCKHUX MEXOY COOOH. BbIpaXKaTb CBOHU MBICJIM B COOTBCTCTBHUHU C 3aJla4yaMH
3 BEILECTB. 1 yCJIOBUSMHM KOMMYHHUKAIIUH. 08.09
Pacuersl o P. mpuHATHE U COXpaHEHHE y4eOHOM 3a1aun.
XUMHUYECKUM JI. Pa3BuTue yMeHUM yNpaBiATh CBOEU MMO3HABATEIbHON
YpPaBHCHUSM. ACATCIIbHOCTBIO, OLICHUBATL CHUTYyAllUI0O M OIICPATHUBHO
IIPUHUMATh PEIICHUCE, HaXOOUTh CIocoObI
B3aHMOHCﬁCTBHﬂ C OOHOKJIaCCHUKaMH BO BpEMs
y4eOHOMU JACSITeTLHOCTH.
Pasznea I. Teopernueckue ocHOBbI XUMHUH - 14 yacos.
Tema Nel. Xumuueckne peakiiuv ¥ 3aKOHOMEPHOCTH UX NPpOTeKaHus - 3 yaca.
CxkopocTb JleMoHCTpanum: YueHHK HAYYHTCH Pa3InyaTh II. ymeHune npUMEHATh NOJYYEHHbIC JaHHBIC IS
XUMHYECKOH 06opyz[0BaHHe JUIs1 | TOHATHE «CKOPOCTh TOMOTCHHOU U peureHus nNpakTU4eCKux 3aaadq.
peakuuu. OIIBITOB, OTpaKaroLIuX |[€TEPOTCHHON XUMUECKHX K. ymeHue omnpenenatb LEIM CBOEro OOy4eHMS,
daxTopsl, 3aBUCHMOCTh  CKOpocTy|PCaKIHID, KaTaIH3aTOpBI. CTaBUTh ¥ (POPMYIMPOBATH ISl Ce0s1 HOBBIE 324K
BIIASIIOLLINE Ha XAMHYECKOM PEAKIHH OT Coopwupyer  npencrasncnne o, yueOe U [T03HABATENbHOM J1€ATEIbHOCTH.
4(1) CKOPOCTb OpUPOAbl W IUIOIIAIU daxTopax, BIMTOLILIX "alp, MIPOTHO3ZUPYIOT PE3YJbTaThl YPOBHS YCBOEHUS 12.09
HU3MCHCHUC CKOPOCTH XHUMHUYCCKOU
XUMHUYECKHUX CONPUKOCHOBEHHUS peAKITHH. M3y4aeMoOro MaTepHuaa.
peakiuii. BEILECTB, KOHLIEHTPALUU U JI. Pa3BuBarh m10003HATETBHOCTH U HHTEPEC K
BxoaHoii TEMIIEpaTypBhI. CaMOCTOSITEIIBHON HCCIIEA0BATENIBCKON
KOHTPOJIb 3HAHUHU JIEATCIbHOCTH
IIpakTuyeckas 3a/layHuIK, HaOop|Y4yeHuk HayuutTcs:i npoBoAuTh|Il. oCcylecTBIATh MOUCK HYXKHOM MH(pOpManuu B
padora Ne 1. PEaKTUBOB XUMUYECKHE OTIBITHI, npu|ydeOHUKe, aTiace; OOBACHEHHE CYIIECTBEHHBIX
Brnustaue W3yYEHUW BIHUSHUS  YCJIOBHUH |TPU3HAKOB MOHATHH TeMbl. OBIajieHHE MpaKTHYe-
pa3IUYHBIX MIPOBEICHUS XUMHYECKOH [CKUMU YMEHUSMHU PabOThI C peaKTHBAMU;
dakTopoB Ha peakuuu. [IpoBoauTh K. mianupoBaTh 1€ ¥ CIOCOOBI B3aUMOICUCTBUS;
5(2) |cxopoctb IpyNIoBble  HAOIIOAEHUS  BO|OOMEHHBATHCS MHEHHSIMH, CIYLIATh APYT ApYra. 15.09
XUMHYECKON BpeMs npoBeneHus|P.  mporHo3upoBatb  pe3yNabTaThl  YCBOEHUS
peaKkuuu. 1ab0pPaTOPHBIX OMBITOB. Marepuana

JI. @opmupoBaTh TOTOBHOCTH M CIOCOOHOCTH K
CaMOpPa3BUTHIO M C€aMOOOPa30BAHUIO HA OCHOBE
MOTHBAIIH K 00Y4EHHIO




[Tousarue 0 O6opynoBanme s | YyeHuk ~ HayuuTcss  jgaBarhb|Il. ycraHaBiIMBaTh MPUYUHHO-CIIEACTBEHHBIE CBS3U
XUMHYECKOM JEMOHCTpALNH ornpezeneHus MOHSITUI |1 3aBUCUMOCTH;
PaBHOBECHH. obpaTumon PEeaKINH | «<XMUMUYECKOE paBHOBecHe», | K. TuraHupoBaTh ey U crocoO0bl B3aUMOACHCTBHS,
(Momun  Kanug — pa3HOM |«IpsMas peakuus» U «oOpaTHas|IOHUMaTh TO3MIMIO JAPYroro, y4yacTBOBaTh B
6 (3) KOHIICHTPAIIUHU, TEPEKUCH|peaKlus», YCIOBUS CMEIICHHS |KOJUICKTUBHOM OOCYKIEHUHU TPOOIEMBI. 19.09
BOJOPOJIa, KaTaau3aTop,|XHUMUYECKOTO PaBHOBECHS P. mpunumatb U COXpaHATH Y4eOHYIO 3aaauy;
cepHas KHCJIOTA, YUYUTHIBATH BBIJICJICHHBIE YUUTEIEM OPUEHTHUPHI
CIUPTOBKA U T.I1.) JeHCTBUSL.
.JI. PeanuzoBath HOTpC6HOCTI) B CaMOBBIpaXXCHUU M
caMopeann3alun
Tema Ne 2. PacTBopsl. Teopusi 3J1eKTPOJIUTHYECKOH JUcconuannu - 11 yacos
[TonsaTne 0 IIpumepsl pacTBOpOoB U|Y4YeHUK HaydyuTcss nNOHUMATH|II. TIpuMeHSTH OCHOBBI MOMCKOBOTO YTEHHMS, JENaTh
pacTBopax. cMmeceit Pa3IMYHBIX |CBOMCTBA W KJIACCH(PHUKAIUIO|yMO3AKIIOUEHHs
BemectBa BeecTB.  JleMoHcTparus|pacTBOpoB, oTau4ath pactBopsl | K. 3anasate Bonpock!, He0OX0AMMEIE JUIS OpraHU3aIuK
7 (1) [PVEKTPOIHTB M mpolecca pacTBOPEHUsl.  |OT CMecei, pacIiiaBoB. COOCTBEHHOM JEATENLHOCTH 22 09
HEAJICKTPOJIUTHI. P. CamocrosiTenbHO — KOHTPOJMPOBATH  BpeMs H
MIPUHUMATh PELICHUE
JI. ®opmMupoBaTh OTBETCTBEHHOE OTHOLICHHE K yueOe
8 (2) [Mexanusm JemoHcTpanust mpouecca|YueHuk Hayuutcess 0000mats|Il. Crpourts norudeckwe paccykIeHHs, CO31aBaTh
JIUCCOIUAIIIN pacTBOpeHHUS. 3HAHUS 0 pacTBopax.|0006menus, GopMyIUpOBaTh BEIBOIbI
BEILIECTB c Iposoaures wHaOmogenuss 3a|K. OpramusoBeiBaTe u  mIaHMpoBaTh  yueOHOE
MOHHOU MTOBE/ICHUEM BEIICCTB B|COTPYHUYECTBO € YYUTEIIEM U CBEPCTHUKAMHU 26.09
HOJ'IS[pHOﬁ pacTtBopax, 3a XHMHYECKUMHU P. OBnagers ocHoBaMu CaMOKOHTPOJIA U CAMOOLICHKH
KOBAJICHTHOI peakumsiMu, npoTekaroummu B|J1. Pa3BUTHE OTBETCTBEHHOTO OTHOLICHNS K ydebe.
CBA3BIO. pacTBopax.
9 (3) |CunbHble u Tabmuma pacTBOPUMOCTH,|YUeHUK Haydyurcs:i otianyath|Il. ycTaHaBIuBaTh NPUYUHHO-CIICICTBEHHBIE CBS3H.
crnalbie npubop A onpeAeNeHus |CUIbHbIE u cnabeie| K. ymeHue ompenensth 1eTud CBOEro O0y4YeHwHs,
BJIEKTPOJIUTHI AIEKTPUIECKOM ANIEKTPOJUTHI. OMPENEIATh WX |CTAaBUTh U (OPMYJIHPOBATH ISl ce0s1 HOBBIC 3aa4K

MPOBOJIUMOCTH, PaCTBOPHI
KHCJIOT, COJIEH, IIenodYei,
KapTOYKH C 33Jja4aMHu.

CTCIICHb JUCCOMAIIH.

B yuebe W TIO3HABaTEeNbHON  JIEATEIBHOCTH,
pa3BUBaTh MOTHUBEI U WHTEPECHI cBoeH
MMO3HABATEILHOM JIeITeIbHOCTH.

P. mporHo3upyroT pe3yabTaThl YPOBHS YCBOCHWHS
M3y4yaeMoOro Marepuasia; NPUHUMAIOT U COXPAHSIOT
y4eOHyI0 3a/1a4y.

JI. OBnajieHre CUCTEMON 3HaHMUI

29.09




10 (4)

Peaknun
HOHHOI0 OOMEHa.
CBoiicTBa NOHOB.

OxkpalieHHbIE  PacTBOPHI
XJIOPHUJIOB, cynbdaToB
MeIH, KoOallbTa, HUKEIS,
Kajus, Tabiuua
pPacTBOPUMOCTH, TPUOOPHI
u PECaKTHUBBI,
JIEMOHCTPHUPYIOIIINE

MPOTEKAaHUE PpEeaKIuil 10
KOHIIA.

Y4yeHuKk Hay4uTcd IIOHUMATh
MOHATHA HMOHBI, UX CBOMCTBAX,
WOHHBIX peakuusax. Hayuutbcs
pasjM4aTb U COCTABJATH
peaKIuu HOHHOTO OOMEHa.

II. anamu3upoBaTh u OTOHMpaTh WHGPOPMAIHIO;
BBIIBUKEHHE THUIOTE3 M HMX OOOCHOBaHME;
IIOCTPOEHHUE JIOTUYECKOH LIENU PACCYKACHUM;

K. BbIOOp OCHOBaHMI M KPHUTEPHEB C IEIIBIO
BBIJICJICHUS] IIPU3HAKOB, YMEHHE C TOYHOCTBIO
BBIPaXKaTb CBOM MBICIIM B COOTBETCTBUU C 33Ja4aMHU
U yCIOBUAMU KOMMYHUKALIUH.

P. npunsTHe U coxpaHeHHe y4eOHOM 3a1aun.

JI. ®opMHUpPOBAHUE OTBETCTBEHHOI'O OTHOLIEHHUS K
yaebe

03.10

11 (5) | Xumuueckue DIIeKTpONIU3ep, pPacTBOPHI|YueHUK HayuutTcss moHumaTh|Il. Mcnonp3yroT mouck HeoOxoaumon nHhopMaImm
CBOICTBa KHUCIIOT KHACJIOT,  KAapTOYKM  C|BaKHeWIne oOIMe XUMHYECKUE |1l  BBIIOJHEHUS ~ Y4eOHBIX  3aJaHuid ¢
KaK 3aJJaHUSIMU, TabJM1a | CBOMCTBA KHCJIOT. YMeTh |ucnosabp30BaHueM yueOHOH JInTepaTyphl
3JIEKTPOJIUTOB. PacTBOPUMOCTH. COCTaBJISITh peakuuu B|K.  AprymeHTupoBaTth  CBOIO  MO3ULMIO U

MOJIEKYJISIDHO M HOHHBIX|KOOpAMHHMPOBaTb €€ C IO3MLMEH IapTHEPOB B

dopmax. COTpPYJIHUYECTBE 06.10
Y4acTBOBaTh B KOJUIEKTUBHOM OOCYX/I€HUU '
P. yMmeHue  caMOCTOATEIBHO  CTaBUTh U
dbopmynupoBarh  3ajgadyy B OOy4yeHUH H
IIO3HABATEJILHOMN 1E€ATEIbHOCTH.
JI. Opnazers HaBbIKaMM JJII  IPAKTHUECKOMN
JESTEIIBHOCTH

12 (6) |Xumuueckue Yuennk Hayuutcsa noHumats|Il. Mcnonb3yroT nouck HeoOXoqumMoi HHGpopMaLuu
CBOMCTBA KJIacCCU(UKALMI0O W CBOWCTBA|JIA  BBIIOJIHEHUS  y4yeOHBIX  3aJaHuil  C
OCHOBaHUN  Kak OCHOBaHMH. YMETb COCTaBISATH|UCHOIb30BAHNEM YU€OHOM JINTEpaTyphl
3JIEKTPOJIUTOB. Moniekynsipuple 1 uoHHbBIe|K.  AprymeHTMpoBaTh  CBOIO  MO3MLIMIO U

OneKkTponusep, PacTBOPHI|ypaBHeHHS peakuuit JUIS |[KOOPIAMHHUPOBaTb €€ C IO3ULMEH IapTHEPOB B
OCHOBAaHHWH, KapTOYKH C|0CHOBAHMIA. COTPYIHUYECTBE

3a1aHUsAMU, LCTIOYKH YyacTBOBAaTh B KOJUVIEKTUBHOM O6cy)KI[eHI/II/I 10.10
npeBpalleHuii, — Tabamia P. yMeHume  CaMOCTOATENIBHO  CTaBUTb U
pacTBOPUMOCTH. dopmynupoBaTth  3agadyy B o0yyeHMH U

O3HABATEJILHOU AEATEIbHOCTH.
JI. OBiageTp HaBBIKAMH I
NEeATEIILHOCTH

[IPaKTUYECKON




13(7)

XuMHuecKue
CBOMCTBA coOJIeH
KakK
3JIEKTPOJIUTOB.

DNEeKTpoan3ep, PacTBOPHI
coJei, KapTOYKH c
3a/laHusIMH, LETOYKH
npeBpalieHuif, Tabiuna
pacTBOPUMOCTH.

Y4yeHuKk Hay4uTcd IIOHUMATh
BAKHEWIINE XUMUYECKHE
CBOICTBa, KiaccupuKauioo u
CrocoObl  TMOJY4YEeHUS  COJICH.
YMeTb COCTaBIIATH PEAaKLUU B
MOJIEKYJIIDHO U HMOHHBIX
dbopmax.

II. oObenuHATH  SBICHHUS B
OTpe/ieIEHHBIM pHU3HAKaM,
KJaccu(uIupoBarb, 00001aTh PaKThI
K. Bbicka3zpiBaTh M OOOCHOBBIBATH MHEHHE H
3arpaiyBaTh MHEHUE AapTHEPA B paMKax Juanora.
P. [Ipuanmats penieHre B MpoOJIeMHON CUTYallUH
JI. @®opMupoBaTh LEIOCTHOE MHUPOBO33PEHHUE,
COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU

rpynnsl 1O
CPaBHMBATB,

13.10

14 (8) |T'maponus coneid. YyeHMK HAay4yHMTCs COCTAaBIATH(II. CaMOCTOSTENBHO BBIIENATH U (POPMHUPOBATH
. aBHEHUSl pEaKUui THIPOJN3a|leNd; aHaTU3UpPOBaTh BOIPOCHI OpMHUPOBATH
OO6pa3upl coneit (xyopun ypasH peaKl AP ’ p pocet, - Gopmup
COJIe W ONpEeneNsiTh XapaKTep|OTBETHI.
ATIOMHUHUS, arerar .
cpensl pactBopoB coneil mo ux|K. yuyacTBoBaTh B KOJIJIEKTUBHOM OOCYXICHHH
HaTpus, HUTpPAT Kauus),
COCTaBy npobiem; 0OMeH MHEHHSIMH, TIOHUMAaHUE MO3UINU
JaKMyc, Boja, Tabiuia Ha
nmapTHepa. 17.10
ctp. 53. JI. ruaponusa
. P. craButh yueOHyr0 3amady Ha  OCHOBE
CoJiell pa3IUYHOIO THIIA,
o COOTHECEHHsI TOTO, YTO y>K€ U3BECTHO U YCBOEHO, U
JeMCTBUSI MHIUKATOPOB B
TOT0, YTO €I11€ HEU3BECTHO.
pa3HBIX Cpenax. . .
JI. OBnagenue cucTeMoi 3HaHUM U MPUMEHEHUE UX
B )KM3HEHHBIX CUTYaIUsX.
15 (9) |O6061meHue Yuyenuk Hayumtcs:i Bemonuuts|Il.  OcymiecTBisTe mpocTedinMe pacueTsl 110
3HaHUU TI0 Teme WH/IMBU/TyaIbHbIC 3aJ]aHus. [ XUMHYECKOH (hopmyIe
2. KanTouKH S OcymiectBisite  camonposepky Ha K, OtoOpaxarh B peud (OmvcaHue, OObSICHEHHE)
P ’|ocHoBe 06061eHNs HEOpMALMHU COJIEpKaHUE COBEPIIIAEMBIX ACHCTBUMN
TECTOBBIE BOIIPOCHI, 20.10
P. BoigBurate THUMNOTE3bI, IUIAHUPOBATh CBOIO
pe3CHTAIHS
NeSITeTTbHOCTh, HAXOMUTh AJITOPUTM BBITTOJHEHHS
MOCTaBJIEHHON 3a71auil
JI. Pa3zButre OTBETCTBEHHOTO OTHOMICHHS K yueOe.
IIpakTHyeckasn Yuenuk Hayuurcs|Il. ymeTp cocTaBiiATh KJIacCH(PHUKAIMOHHBIE U
padora Ne 2. KJIacCu(UIUPOBATh XMMHUYECKHE|CPABHUTENIBHBIE TaONWIBI M CXEMBI, OIOPHEIC
Pemenune peakuuu 1Mo  BBIOPAaHHOMY|KOHCIEKTHI.
IKCIEPUMEHTAITb MIPU3HAKY K. mpuHMMaTh pemieHue B XOjA€ JHalora H
16 HBIX 3a/Ja4 IO JlaGopaTopHEIii ;:)OFJ']I;COBLIBEITL ero ¢ COOECEeTHIUKOM.
(10) TeMe. 06opy/IoBaHHe - - BbIABATATL MPENONOKEHNA, MPEABOCXUIIATE 24 10
«CBolicTBa PEAKTHBEI KOHEUHBIN pe3yNbTart.
KHUCIIOT, JI. Pa3zButHe OTBETCTBEHHOTO OTHOMICHHS K yueOe.
OCHOBAaHUH U
COJIEH Kak

OJICKTPOJIUTOBY.




17 Kountpoabnasn Yyennk Hayuurtcs soimonauts| Il Bnaners OCHOBaMH CaMOKOHTpOJI,
(11) |paGora Ne 1. VIH/IUBH /Ty aJIbHbIE 3a/JaHUsL. | CAMOOLICHKH.
KapTquH — 3aJlaHus, OCYU.ICCTBJ'IHTL CaMOIIPpOBCPKY Ha K.
TECTOBBIC BOIPOCHI, | CCHOBE 00001eHHs HHpOpMaIH (P, [IpuauMath penieHue ocymecTBsATh|27.10
[pe3eHTalus OCO3HAHHBII BBIOOp B y4eOHOW M IO3HABATEILHOU
JIeATEITbHOCTH.
JI. Pa3BuTHE OTBETCTBEHHOT'O OTHONICHUS K yueOe.
Pazneu I1. Di1eMeHTLI-HEMeTAJILI U UX Ba)KHeEHININe coeTnHeHus - 24 yaca
Tema Ne 3 O0masi XapakTepuCcTHKA HEMETAJIOB — 3 yaca
18 (1) |DnemeHTBI- Yuyenuk Hayuutcss mnoHuMmath|Il. oOBeAWHATH,  sABIEHHWS B TPYyNNbl IO
HEMETaJUIbI B oOuiye CBOMCTBA 3JIEMEHTOB-|ONPEEIEHHBIM IIPU3HAKaM, CpaBHMBATb,
npupoge U B O6pa3ubl MIPUPOIHBIX | HEMETAIIOB. Y METh U300pakaTh |KIaCCUPHUIINPOBATh, 00001aTh (haKThI
[Iepnonnueckoi COCIMHEHUN HEMETaJIOB|3JIEKTPOHHOE CcTpoeHue aToMoB|K. BbICKa3piBaTh M OOOCHOBBIBATH MHEHHE U
cucreme (KOJUTEKITNH ), 3JIEMEHTOB-HEMETAJLJIOB, 3anpaliMBaTh MHEHUE NapTHEPA B paMKax AUaora. 07.11
XUMHUYECKUX IIEPUOAYECKAsT CUCTEMa|aHaJIM3UPOBATh UX CBOMCTBA. P. [Ipunumats perieHue B mpoOIEMHON cUTyalluK '
anementoB J[.M. 3JIEMEHTOB JI.  @opMupoBaTh IETOCTHOE MHPOBO33PEHUE,
Menneneesa. .. MenneneeBa COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU
COBPEMEHHOMY YPOBHIO HAyKH
19 (2) |TIpocTbie Yuenuk Hayuutcsi noHuMmarth|[l.  oO0benuHATH  SIBIEHHUS B TPYINIBl 1O
BEIIIECTBA- ¢duznueckue, XUMHUYECKHE |ONIPEICTICHHBIM IpU3HAKaM, CpaBHUBATb,
HEMETaJUlbl, HX O06pa3ibt MIPUPOJIHBIX | CBOMCTBA u noJyuyeHue | KIacCuPpUIIMpoBaTh, 00001maTh (HaKkThl
COCTaB, CTPOEHHE COEIMHEHUI HEMEeTaJJIOB|HEMETauloB, yMeTh NpuBoauTh|K. BbICKa3piBaTh M OOOCHOBBIBATH MHEHHE U
u Croco0b! (KOJIIeKIUN), MpUMEPBl  MPOCTBHIX BEUIECTB-|3alpalIiBaTh MHEHHE MAPTHEPA B paAMKaxX JAHAJIOTA. 1011
MIOJIyYEHHUSI. nepuoAnyYecKas CcHUcTeMa|HeMeTauioB, nucarth ypaBHeHwus |P. [lpuHuMate pemienue B npoOaeMHON CUTYalluu '
AJIEMEHTOB C HEMETAJUIAMH. JI. ®opMupoBaTh LEIOCTHOE MHUPOBO33PEHUE,
.. MenneneeBa COOTBETCTBYIOIIIEE COBPEMEHHOMY YPOBHIO

pa3BUTUS HAYKU
COBPEMEHHOMY YPOBHIO HAyKH




20 (3) |Bomoponnbie U Yuennk Hayuutcsa mnonumarth|(Il. CoznaBath, NpUMEHAT W MPeoOpPa3OBBHIBATH
KHUCIJIOPOJIHBIE CBOICTBa BOJOPOJHBIX M |3HAaKH, CUMBOJIbI, MOJEIU U CXEMBbI JJISl pelIeHUs
COCIMHEHUS O6pa3is MIPUPOJIHBIX | KUCIOPOAHBIX WX COEAMHEHUH.|y4yeOHBIX U MO3HABATEIbHBIX 3a1a4.

HEMETAJUIOB. COCIMHEHUN HEeMeTa/UIOB|YMeTh MNpUBOAUTH MpuMepbl|COCTaBIATh ypaBHEHUSI XUMUYECKUX PEaKLIUH.
(KOJIIeKIun ), OpoCThIX BemecTB-HeMeTawioB,|K. Mcnonp3oBare ajnexBaTHBIE CpPEACTBA  JUIS 14.11
nepuoAnyYecKas CHUCTeMa|lHucaTh ypaBHEHUS C|oTpaskeHusl CBOMX MBICIIEH U MOTpeOHOCTelH '
AJIEMEHTOB HEMEeTaJJIaMH. P. Hcnonb30BaTh OCHOBBI HMPOTHO3UPOBAHMS Kak
J.M.MenpaeneeBa NpeABUACHUST OyAylmux COOBITHH H  pa3BUTHSA

nporecca
JI. Pa3BuTHe OTBETCTBEHHOI'O OTHONICHHUS K yueOe.
Tema Ne 4. [loarpynmna Kucja0poaa u ee TUIMMYHbIE NPEACTABUTEIN — 7 4aCOB

21 (1) [OGruas Yuyenuk Hayuntcsi onpenensts|Il. ydacTBOBaTh B KOJUIGKTMBHOM OOCYKIECHUU
XapaKTepUCTHKA 3aKOHOMEPHOCTHU M3MEHEeHHUs | mpobieM; OOMEHHMBATHCS MHEHUSMH, TIOHUMATh
HEMETAIIJIOB CBOICTB  3JIEMEHTOB B  A-|MO3UIUIO ApTHEpA.

HOJTPYIIIBI [lepunonuueckass cucrema|rpymmax, omnpenenenue nonsatus| K. YcranapnuBars paboune OTHOIIEHHS B TPYIIIE,

KHUCITIOpOJia 3JIEMEHTOB AIOTpONMK.  YMETh  J1aBaTh|IUIAHUPOBATH OOIIKE CIIOCOOBI pabOTHI.

. N.Menneneena, 00111y10 XapakTepUCTUKy |P. opranuzoBaTh CBOIO JEATEIBHOCTH, ONMPENEIATh 1711
o0pa3sisl MPOCTBIX [3JIEMEHTOB U MPOCTHIX BELIECTB|€€ 3a/1a4M U OLICHUBATh JOCTUTHYTHIE PE3YIbTATHI. '
BEIIECTB-HEMETAIIIOB, MO PYIIIBI kuciopoaa,|JI. YMers rpaMoTHO 0o0Opamarbesi ¢ BEIIECTBAMH B
yUeOHUK. OOBSACHATH, MMOYEMY  YHCJIO|XUMHUYECKOH JIabopaTOpUH U B OBITY

MPOCTHIX BEIIECTB B HECKOJBKO

pa3 MIPEBOCXO/IUT YHCII0

XUMHYECKHX 3JIEMEHTOB,

22 (2) |Kucmopon u Yuenuk Hayumtes onpenensth(Il. ydacTBoBaTh B KOJUIEKTUBHOM OOCYXJAEHUU
030H. 3aKOHOMEPHOCTH M3MEHEeHHs |mpobieM; OOMEHHMBATHCS MHEHUSIMH, TIOHUMATh
Kpyrosopor CBOWCTB  DJIEMEHTOB B  A-|MO3UIMIO ApTHEpA.

KHCII0poJia B rpymmax, omnpenenenue nousatus|K. YcranapnuBarhe pabodne OTHOIIEHHS B TPYIIIE,

pUpoJe. [lepuonuueckass cucrema|asIOTPONUU. YMETh  J1aBaTh|IJIAHUPOBATH oOmue CIOCOOBI paboTHI.
3JIEMEHTOB o011yI0 XapakTepucTuKy |OCyIiecTBIAT,  y4yeOHOE  COTPYJHUYECTBO  C
J.M.Menneneena, AJIEMEHTOB M TPOCTHIX BELIECTB|yUUTENIEM U CBEPCTHUKAMM. 2111
00pas3ib MPOCTHIX | TTOATPYTIITHI KHciIopoaa, |P. opraHn3oBats CBOIO JESTEIBHOCTH, ONMPEICIATH
BEIIECTB-HEMETAILIOB, OOBSICHATh,  TOYEMY  YHCIO|ee 33/1a4M U OLEHUBATh JOCTUTHYThIE PE3YJIbTaThI.
y4eOHHK. NPOCTHIX BemecTB B HeckoibKko|JI. Pa3BuBare 1r0003HATENBHOCTh W HWHTEpEC K

pa3 MIPEBOCXO/IUT YHCII0 | CAMOCTOSTETbHON UCCIIEI0BaTEIbCKON
XUMHAYECKHX DIIEMEHTOB, | IESITETHHOCTH

XapaKTepu30BaTh POJib O30HA B
aTtmocdepe.




23 (3)

Cepa —
MPEeJICTaBUTEND
VIA-rpynmsl.
AnnoTponust
cepsl. CBoiicTBa

" IPUMCHCHUC.

Cepa pomOudecKas,
npobupka, ropelika,
CIIUYKH, cocyn c
XOJIOHOM BOJIOH,
PUPOJIHBIE  COECTUHEHUS
CepBl.

J. 4epeHKOBOW  cephl,
MPUPOAHBIX COECIUHEHUI
CEpBI.

YdeHnk Hay4uTcs NMOHUMATH
AUIOTPONIHIO M (U3HYECKUE |
XMMHUYECKHUE CBOWCTBAa  CEpHI.
Ymers nucate OBP ¢ cepoi,
XapaKTepU30BaTh ee
MIPUMEHEHHUE.

II. BbIGOp Hambonee 3PEPEKTUBHBIX CIIOCOOOB
peuieHnusl 3a7a4 B 3aBUCUMOCTH OT KOHKPETHBIX
YCJIOBUH.

K. yMeHue ¢ 10CTaTOYHOM MOJHOTON M TOYHOCTHIO
BBIPAXKAaTh CBOM MBICIIM B COOTBETCTBUU C 3aJja4aMu
Y YCJIOBUSAMHM KOMMYHHUKAIIUH.

P. mpuHMUMaTh W COXpaHATH YYEOHYIO 3a/auqy;
CaMOCTOSITEIIbHO BBIICIATh U (OPMHPOBATH 1IETb;
COCTAaBIISITD MJIaH U ITOCIEIOBATECIILHOCTE JCHCTBHIA.
JI. ®opMuUpoBaHHME I1EJIOCTHOIO MHMPOBO33PEHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO HAyKH

2411

24 (4) |CepoBomopoj. Y4eHHMK Hay4yuTcs NOHUMATHL|M. yMEHUE OPIraHU30BBIBATH CBOK JEATEIBHOCTD,
Cynbdunbt CTPOCHHUE U3HUYECKUE U |BBIOMpaTh CpeCTBa JJIs pealn3alluy LeNeH.
ymehun [TpuGop mys nodydyeHUs p ’ ¢ . P peil A P U T
CepOBONIOPOA,  CybdUT XUMHUYECKHE cBolicTBa, | K. npuHUMaTh U COXpaHATh YUeOHYIO 3a/1auy.
’ IOJy4eHHe MW npuMeHeHue,|P. ¢opmupoBanue u pa3BUTHE YMEHHH BECTH
JKenesa, KHCIIOTA, . 28.11
3HAYECHUE W HAXOXKICHHUE B|CAMOCTOSTENbHBIN MOUCK, 0TOOp HHPOPMAIUH.
pacTBOpHI 1LEIOYH, BOABI
1 cynbdata Mesn npupoje ceposogopona. Ymern|Jl. OBnageHue Ha ypoBHE oO0IIEro 0OpazoBaHMS
y [UCaTh XUMHUYECKHE PEAKIUHU C|CHCTEMOW 3HAHUHU.
CEpOBOJOPOJOM
25 (5) |Kucmopomacoaepx Y4yenuk Hayuurcs |Il. camocTosATeNbHO BBIIENATH U (HOPMUPOBATH
amue XapaKTepu30BaTh OKCHUJl CEphI|LENH; aHAIW3UPOBAaTh BONPOCHL, (HOPMUPOBATH
COCIMHEHUS CePBI (IV), maBaTh XapakTepUCTUKY|OTBETHI.

(IV).

Comn CEpHUCTOU
KHCJIOTBI, OKCHIIBI CEpHI,
cepHasi KHCIoTa

CEpOBOJIOPOJHONM M CEpHUCTOI
KHACJIOTaM, a TaKK€ HX COJISM,
COCTaBJIATh YPAaBHEHUsI peakiuii,

XaAPAKTEPUYIOIIUX CBOICTBa
3TUX  BEHIECTB, OOBACHATH
MPUYUHY BBINAICHUS

KHCJIOTHBIX JOXKICH

K. ydacTBOBaTh B KOJUIEKTMBHOM OOCYXICHHUU
HpO6J'ICM; oOMeH MHCHUSAMU, IIOHUMAHHE IIO0O3UITUHU
napTHepa

P. craButh yueOHyH 3ajayy Ha  OCHOBE
COOTHECEHHsI TOTO, YTO y’K€ U3BECTHO U YCBOEHO, U
TOTO, YTO €IlIe HEN3BECTHO.

JI. ®opmupoBaHuEe YCTAaHOBKM Ha OTBETCTBEHHOE
OTHOUIEHHUE K OKpPYXKAIoLIeH cpese, He00X0AUMOCTH
€€ COXpaHeHUsL.

01.12




Kucnopoaconepx
amue
COCIMHEHUS CEphl
(V1.

CepHast kucimora u ee

Y4yenuk Hay4uTCH
XapaKTepU30BaTh OKCHUJ CEpBI
(VD, CEPHYIO KHCIIOTY,

OIpeaAcCIIATh CBOMCTBa

II. camocTosTeNnbHO BBIACHATH M (HOPMHPOBATH
LeJIM; AHAJIU3UPOBaTh BOIPOCH,, (OPMHUPOBATH
OTBETHI.

K. ydacTBOBaTh B KOJUIEKTMBHOM OOCYXICHUU

conu, WHUKATOPBI, . . )
JleMoHCTpaLS pa30aBIeHHOIN CEpHOI KUCIOTHI. [Ipo0sieM; OOMEH MHEHUSMH, TOHUMaHHE TO3ULIUU
OnpenensaTh  NPUHAUICKHOCTD|MAPTHEPA
26 (6) oOyriMBaHus caxapa | pea PHRATC pTHEP 05.12
BemecTB K  ompenenéHHomy|P.  craBuTh  yueOHyI0 3amauy Ha  OCHOBE
Oymaru,  KayeCTBEHHbIE o
KJ1accy COEIMHEHUI1. |COOTHECEHUS TOTO, YTO YK€ U3BECTHO M YCBOEHO, U
peakuuu  Ha  CEpHYIO o
KHCIIOT ConoctaBisTh CBOICTBA|TOT0, UTO €LIE HEU3BECTHO.
Y pasz0aBiieHHON u|JI. ®opmMupoBaHUE YCTAaHOBKH Ha OTBETCTBEHHOE
KOHLEHTPUPOBAHHOMN CEpHOI1 |OTHOLLIEHUE K OKPYKAIOILEH cpejie, HEOOXOAUMOCTH
KHCIIOTHI e€ coxpaHeHHUsI.
Ob6o06maromuit Yuenuk Hayumtces:i Bemonuuth|Il.  OcymiecTBisTe mpocTedinMe pacueTsl 110
YpPOK TIO TeMe: WHAWBHTyaIIbHBIC 3aJIaHus. | XUMUIECKOU (hopMyIie
Kpyrosopor Ocymectemsite camonpoepky Ha|K. OtoOpaxkaTh B peud (OmmcaHue, 0ObACHEHHE)
cepel B MPHUPOJIE. ocHoBe 0600MmIenHs MEPOPMAIMH | ¢ repikaHne COBEPIIAEMBIX ACHCTBHIT
DKOJIOTMYECKHUE P. BoigBurate TrUMNoTe3bl, IJIAaHHPOBATh CBOIO
Kaproukm — 3amanus,
po0JIeMbl, JIeSITEIbHOCTh, HAaXOJIUTh AQJITOPUTM BBIIOJHEHUS
27 (7) TECTOBBIE BOIIPOCHI, - 08.12
CBSI3aHHbIE c [IOCTaBJIEHHOM 3a/1auu
Ipe3eHTaLNs
KHUCIIOPOJICOIEPIK JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOIICHHUS K yueOe.
alyuMHu
COECTMHEHUSIMU
CEpBI.
Tema Ne 5 Ioarpynna a3oTa u ee THIIMYHBIE MPEACTABUTENH - 6 YacoB
O6mas [1CX5, PUCYHKH n|Yuennk  Hayumtcs:s  jaBath|Il. BeIOuMpars Haumbonee >(P¢eKTHBHBIE CIOCOOBI
XapaKTepUCTHKA TaOIUIIBI yueOHHKa, |001ILy10 XapaKTEpUCTUKY |pEIIEHNs 3aJad; KOHTPOJIMpPOBAaTb U OLEHUBATh
3JIEMEHTOB KpacHbIN (dhocdop[3nemMeHTaM Mo MOJIOKEHHUIO UX B|MPOIECC U Pe3yibTaT AesTEIIbHOCTH
HNOArPYIIIBI (emoHcTparus), ITeprognueckoi cucTeme. K. noroBapuBaThcs 0 pacnpeneneHUd (QyHKIMHA U
28 (1) azota. AzoT — JleMoHCcTpanust  MpOCTHIX |3HATH OCHOBHBIE|pOJI€il B COBMECTHOU JESATEIbHOCTH. 1212
IIPEJICTaBUTEIND BELIECTB AJIEMEHTOB | XapaKTEPUCTUKH 2J1eMEHTOB [P. yMeHue opraHu3oBBIBATH CBOIO JAESTEIBHOCTD,|
VA-rpynbl MTOJITPYIIITBI a30Ta. [IOArPYIIIbI azora. 3HaTh |BBIOMPATH CPEACTBA JIJIS pealn3aluy eei.
IIpomexyTounsiii Y4eOHuK. busznueckne u  xumuyeckue|Jl.  DopMHUpOBATH  OCHOBBI  JKOJOTHYECKOM
KOHTPO.Ib 3HAHUI JononHurenpHas CBONCTBA, [OJIy4YeHUe U|KYyJIbTYpbI

JUTepaTypa 1o a3ory.

IMPUMCHCHUC a30Ta.




Ammuak. Comu| 1 YdyeHNK HAy4yuTcsl MNOJy4arth|Il. cTaHOBIEHHE MPUYMHHO-CIECICTBEHHBIX CBS3CH;
aMMOHWUS. 3HAHMSI O CTPOCHHUH MOJIEKYJBI, |BBIOOp Hanboiee 3PPEKTUBHBIX CITOCOOOB pEIICHUS
crocobax MOJTy4eHUS, [3a7]a9 B 3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHH.
JlemoHcTpanust ~ ONBITOB|XuMHUYeckuX U (usuueckux |K. ymMeHue ¢ 10CTaTOYHON TOYHOCTHIO BBIPAXKATh
0 MOJTYYCHUIO aMMHAKa M |CBOWCTBaX W TNPUMEHEHUH|CBOM MBICIH B COOTBETCTBHH C  YCIIOBUSIMHU
M3YYEHHUIO €ro CBOICTB|aMMHaKa KOMMYHHKAIIH.
29 (2) (ropenusi, pacTBOpeHUs B P. opranm3oBbIBaTh CBOIO JCSATEIHLHOCTDH, BHIOMpaTh|15.12
BOJIC) CpeICTBa JJIsl peajn3aluu 1ese.
JI. KaueCTBEHHON peaKLnU JI. YMeHnue ¢ 10CcTaTOuyHOM MOJIHOTOM U TOYHOCTBIO
coJieii aMMOHUS BBIpaKaTh CBOU MBICJIM B COOTBETCTBUU C 33J]a4aMHU
u YCIOBUSIMH ~ KOMMYHUKAIIUU; BJIQJICHUE
MOHOJIOTHYECKOH U JHAIOTUYECKOW (popmamu
pedH; NOCTPOEHUE JIOTMYECKON LIETIH PaCCyKICHHMN.
IIpakTHyeckasn 1 YueHuk HayuuTcs nmojydyarh |II. CTaHOBJIEHHE NMPUYMHHO-CIIEJACTBEHHBIX CBA3EH;
pabdora Ne 3. 3HAHMS [10JIy4aTh aMMHaK BBIOOp Hanbosiee 3(PPEKTUBHBIX CITOCOOOB PEIICHUS
[Tonyuenue peaxiueil HOHHOro OOMeHa U 3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUM.
aMMuaKa u JIOKa3bIBaTh OMBITHBIM myTeM, |K. yMeHue ¢ J0CTaTOYHOW TOYHOCTBIO BBIPAXKATh
OTIBITHI C HUM. YTO COOpAaHHBIN ra3 — aMMHaKa; |CBOM MBICIH B COOTBETCTBHU C  YCJIOBHSMH
JaBoparopHoe AHATM3UPOBATH PE3YIIbTATHI KOMMYHHKAITUH.
30 (3) 0Bopy 1oBaHHe OTIBITOB U Jenath obobmaromue |P. opraHu3oBBIBaTh CBOIO JEATEIBLHOCTH, BBIOMpaTh|19.12
BBIBO/IBI CpEeZICTBa ISl peaIN3aliH LEJICH.
JI. YMenue ¢ 10CcTaTOYHOM MOJIHOTOM U TOYHOCTBIO
BBIPAXKaTh CBOM MBICITH B COOTBETCTBUU C 33JJa4aMH
u YCIOBUSIMH ~ KOMMYHUKAIIUU; BJIa/ICHUE
MOHOJIOTHYECKOM W AMajorudyeckod  Qopmamu
peuu; MOCTPOCHHE JJOTHUECKOH IeTH pacCyKIeHUN
Oxcupsl a3oTa 1 Yuenuk Hayuurcs |Il. YMeHHe caMOCTOSTENBHO OIpPENeNiTh ILeH
JlemoHcTpats (dbopMUPOBaTh TPEJICTABICHUE O|CBOCTO OOyUYEHUS, CTaBUTHh n (hopMyTupoBaTh
. |cTpoeHHH OKCHIOB a30Ta, HX|3a7aud B yueOe U MO3HABATEIbHON eATeIbHOCTH,
KOJ1e0aTeNIbHBIX peaKui
OKCHIOB 430Ta (1)H3E/Iqecxnx u xumudeckux |K. mpuHUMaTh peleHne B XO[e JaMalora U
31 (4) 0GopyIoBaHHE 1/; CBOMCTBAxX MMOHUMATH | COTJIACOBBIBATh €0 C COOECETHUKOM. 22.12
peaKTHBbI o XUMHUECKHE 11 ¢usnueckue|P.. YcraHaBiaMBaTh CBS3b MEXIY CBOWCTBAMH
CBOICTBa OKCHJIOB a30Ta. ¥ METh|BEIIECTBA U €r0 IPUMEHEHHUEM.
JIEMOHCTpAIIHH.

COCTaBJIITh YPABHEHHUS PEAKIIMIl
C HUMH.

JI.  ®dopmupoBaTh 3KOJIOTUYECKOMN

KYJIBTYPBI

OCHOBBI




A3oTHas KHCI0Ta Yuenuk  Hayumres  conoctaeniath|[I. yMeHHE BECTH CaMOCTOSITENBHBIN MOUCK, 0TOOP
U ee COJIN. cBOUCTBA pasbapneHHOMH " urdopmarium, ee mpeodpazoBaHHUe.
KOHIICHTPHUPOBAHHOUN a30THOU
i K. ¢dopmupoBanne COOCTBEHHOTO MHEHHS W
I[CMOHCTpaHI/ISI OIIBITOB C KHUCJIOTHI, yCTaHaBJIUBATh
A30THOI KICITOTOR | IPHHAIIERHOCTE BEIECTB x| [TO3UIIMH.
ompenenénHoMy Kmaccy coenunenuir;|P. INTaHMpOBaHME CBOMX JEUCTBUH B COOTBETCTBUU
a3J0KeHUe npu 9 .
(p P\ cocrapnats  ypaBmemus xuwmuecknx|c  [OCTABICHHOW 3ajaueii W yCIOBHSAMH o
HarpeBaHWU, OKHCIICHUE i
32 (5) P ’ Peakiu, — Jekamux B OCHOBC|neqny3aliuu, B TOM YKCIIC BO BHYTPECHHEM ILIAHE. 26.12
OPraHUu4YCCKUuXx BCHICCTB, |[IpOU3BOACTBA Aa30THOHM KHCIIOTBI, H .
p 1 1P A JI. Pa3BuTHe OTBETCTBEHHOTO OTHOIICHHS K yueoOe.
HoﬂyquI/Ie u3 HI/ITpaTOB), Pa3bACHATH 3aKOHOMEPHOCTHU ux
Ka4eCTBEHHBIX peaKHI/Iﬁ HpOTeK%HI/IH, COCTaBJIATH ypaBHueHI/I)I
o pcakumn MCKIAY pa36aBﬂeHHOI/I u
Ha COTM a30THON KUCJIOTRI KOHLEHTPUPOBAHHOMN a30THOMU
(ropeHne HUTPATOB). KHCIIOTOM, ¥ METAJIIAMH, OOBICHATD MX
B CBETE MIpeCTaBICHUIN 00
OKHCIIUTCIbHO-BOCCTAHOBUTCIBbHBIX
IIPOIECCCOB.
®ochop wm ero Yuyenuk Hay4durcss moHumarh|Il. yMeHHE BECTH CaMOCTOSATENBHBINA TIOUCK, OTOOP
COC/TMHCHHUSI. XapaKTEePU30BaTh aAJUIOTPOITHBIE | MH(OPMAIUH, e MpeoOpa3oBaHueE.
Kpyrosopot Mo pHKAITIT dochopa,
docdopa B HemoncTpanms cBoiictBa Oenoro u kpacHoro|K. popmupoBanrne cOOCTBEHHOTO MHEHUS U
pupoJIe. AJJTIOTPOITHBIX docdopa; COCTABIISITh | [IO3UIIHH.
33 (6) BUAOU3MeHeHn pocdopa,|ypaBHEHUS XUMUYECKUX 29.12
dbochopHoi KHCJIOTBI, | PEaKITHH, XapakTepu3yromux |P. miaHupoBaHue CBOMX JICHCTBUI B COOTBETCTBUHU

docdaros.

cBoiicTBa (ocdopa

C TIIOCTaBJIEHHOM 3ajadyedl M YCIOBUSAMH €€
pean3anuu.

JI. Pa3zBuTHe OTBETCTBEHHOTO OTHOIICHUS K yueoOe.

Tema Ne 6. IToarpynna yriepoaa — 8 yacos.




OO0was

Y4yeHuk HAYIUTCA NOHUMATD

XapaKTepUCTHKA onpeJeJeHHs] XapaKTepU30BaTh
JJIEMEHTOB aneMeHTsl IV A-rpynmnbt II. BbIIBIEHHE OCOOCHHOCTEH M IPHU3HAKOB
HOJTrPYIIIBI (moarpynmel  yriepoga) — Ha|0OBEKTOB; IPUBOAUTH MPUMEPHI.
yriiepoza. [ICX3 HCVHKHL ,|OCHOBE  MX  MONOXCHHA B K. B3amMopelicTBHEe B XO0ja€ TPYHIOBOH pabOTHI,
Yriaepon — Ta6J'II/II_[,BI pHcy eGHKa NEpUOJIMYECKO  cucTeMe  M|BEeQyT  JAMalor,  y4yacTBYIOT B  JMCKYCCHH;
IIPEJICTaBUTEIND i ’|locoOeHHOCTEN  CTPOEHHSA  UX|[IPUHUMAIOT IPYroe MHEHUE U MO3ULUIO.
34 (1) JEMOHCTpAIHSI SJIEMEHTOB 09.01
IVA-rpynmsl. SN—— N OOBbscHATH|P. NMPOrHO3UPYIOT pe3yJabTaThbl YPOBHS YCBOCHMS
by yrIepoas, 3aKOHOMEPHOCTH M3MEHEHHS |M3y4aeMOro MaTepHalia; IPUHUMAIOT U COXPAHSIOT
TaOJIUIIBI YIeOHUKA. .
CBOMCTB anemeHToB |VA-|yueOHyr0 3a1auy.
TpYIIIBI; xapakTtepu3oBarb|Jl. @opMupoBaHUE OTBETCTBEHHOTO OTHOIICHUS K
JIOTPOIHIO YIIIepoAa KakK O/HY |yuede
U3 IpPUYMH MHOrooOpasusi Be-
IIECTB.
Oxcunpl Yyenuk Hayuutess omnpeneists|Il. cTaHoBIEHHME MPUYMHHO-CIEICTBEHHBIX CBs3eld;|12.01
yriaepona CTpOEHHE M CBOWCTBA OKCHja|BBIOOp Hanboee 3(h(heKTHBHBIX CIIOCOOOB pelICHNUS
JemoHcTpanus yrnepoga  (II) w  okcupa|3azad B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHM.
MOJIyYECHUS OKCHJa|yriepozaa (1V), ero|K. ymenue ¢ g0cTaTro4HOM TOYHOCTBIO BBIPAXKaTh
35 (2) yriepoaa (xucnora, |pU3HoNIOruYecKkoe NeHCTBUE HA|[CBOM MBICIM B COOTBETCTBUM C  YCIOBUSIMHU
MpaMoOp) M €ro CBONCTB|OpraHHM3M YEJIOBEKa; COCTABIISATH|KOMMYHHUKALIUU;
(ropeHusi, nepeIUBaHUs,|ypaBHEHUS XUMHYECKHX [P. OpraHu30BbIBaTh CBOIO JIEATEIBHOCTD, BHIOMPATh
pacTBOpPEHMS). PEaKIHid, XapaKTePU3YIOIINX | CPEACTBA IS peaIu3aluy LelleH.
cBoiicTBa okcuaa yriepona (I1) u|JI. Pa3BuTre OTBETCTBEHHOrO OTHOILIEHMA K ydede
okcuza yrinepona (1V). Hay4HOU KapTUHBI MUPa
VYronbHas Yuyennk Hayuyutcs mnonumars|Il. ycTaHaBIMBaTh IPUYMHHO-CIEJCTBEHHBIE CBA3H.
KACIOTAa U €€ 00CyX/1aTh CBOMCTBA u|K. ymenue ompenensTe LeIM CBOEro oOydeHus,
COJIH. TlemorcTpaws YTOJIBHOM KHCIIOTBI; COCTaBJISTH|CTaBUTh U (DOPMYJIUPOBAThH i ceOs HOBBIE 3a/1a4u
P ypaBHEHHE peakuuu,|B  ydebe U  IO3HABATEIbHOH  JESATEIbHOCTH,
B3aWMOIIPEBPAIICHUS . .
XapaKTepu3yroIIen pa3BUBaTh ~ MOTHUBBI WM HMHTEPECHl  CBOEH
KapOOHATOB U .
36 (3) IHAPOKapGOHATOR mpeBpalieHre KapOOHATOB  B|MO3HABATENIBHOHN NEATEIHLHOCTH 16.01
2
., [ruapoxapOOHaTHI npoBOIUTH|P. TPOTHO3UPYIOT pe3yiabTaThl YPOBHS YCBOCHHS
Ka4eCTBEHHBIX  peakUuit ApOKap ’ poBoA P PYIOT pesy P M
KayeCTBEHHbIE  peakIUM  Ha|W3y4aeMOoro MaTepuana; MPUHUMAIOT U COXPAHSIIOT
Ha KapOOHAT-HOHEI.
okcun  yramepoma  (IV)  wum|yueGnyro 3amauy.

KapOOHAT-HOH.

JI. Pa3zBuTHe OTBETCTBEHHOTO OTHOIIEHUS K ydeOe
HAaY4YHOM KapTHHBI MUpa




IIpakTHyeckas Yuenuk Hayuyures nonydats u|Il. ycraHaBIMBaTh NPUUUHHO-CIIEICTBEHHBIEC CBSI3U.
padora Ne 4. cobupare oxcun yriaepoga (IV) B|K. ymenuwe omnpenensitb LeIu CBOEro OOydeHWUS,
ITonyuenue MabOpaTOpUH W NOKA3HIBATH|cTapyTh M (OPMYITMPOBATE IS CeOsl HOBBIC 3a1adM
oKcuaa yriepoja HaJIHINC AAHHOTO Tasd,|g  yyeObe W  I[O3HABATENLHOM  JEATEILHOCTH,
(IV) u uzyuyenue PacriosHaBaTh  OMBITHBIM - TYTCM|ya3pypary,  MOTHBEI M MHTEPECHl  CBOEH
> 6 YIJICKUCIIBIM  Ta3, Kap6OHaT - Hu o
ero CBOMCTB. JlabopaTtopHoe IT03HABATEIIbHOM JIEATEILHOCTH.
37 (4) P 060 OBALHE " CUIIMKAT-UOHBI. HMcnonp3oBath 19 01
acrosHaBaHNC Py MpHOOpeTEHHBIE 3HAHUS U yMEHUS '
KapOOHATOB. PEaKTUBBI B MPAKTHUECKOH JCATENBHOCTH H P. mporHo3upyroT pe3yabTaThl YPOBHS YCBOCHHS
0e30rmacHoOro oOpareHust c|y4ebnyro 3amaqy.
BemecTBamMu M Mmarepuanamu  u|Jl. Pa3BUTHE OTBETCTBEHHOTO OTHOIIEHUS K yueOe
9KOJIOTHYECKHU rpaMOTHOIO [HAYYHOW KapTUHBI MUpPA
TOBEJICHUS B OKPYKAIOIIEH CpeJie.
Kpemnuit u ero Yuenux Hayuyures conoctaBiath|Il. ycTaHaBIMBaTH MPUYMHHO-CIICACTBEHHBIC CBS3U
COCIUHECHUS. CBOMCTBA OKCHIOB YIJIepoJida M|y 3aBUCUMOCTH
CunukarHast KPeMHHsI, OOBSCHATb NPHYMHY HX |, IJIAHUPOBATH EIH U CIIOCOOBI B3aUMOJICHCTBUS,
IPOMBIIIIICHHOCTb. pasiuans, - yCTaHaBIMBATE — HO|nopyMare,  MO3UMLMIO  JPYroro, y4acTBOBarh B
JleMoHCTpaIus KPEMHUSA U | xyvpraeckoit bopmyme
. KOJUICKTUBHOM OOCYXJACHUU MPOOJIEMBI.
OKCHJa KpCMHHA, COJICH|npuHAIIEKHOCTD BEILICCTB K
N N P. mpuHuMmaTth U COXpaHATH Y4eOHYIO 3aaauy;
38 (5) KPEMHHEBOM KHUCJIOTBI, | onpeIeIEHHOMY KJ1accy 2301
KOJIJICKITU N CTEKJIA, | COCIMHEeHNI; sarmcpiBarp Y [A1PIBATE - BBIACTCHHDIC  yHUTCICM  OPHCHTHPBI) £2.
CUJIMKATOB, PI3I[€J'IPII>1 n3|YpPaBHECHUA peaxunﬁ B 3JICKTPOHHO- ACUCTBHUA.
KBapIIa. wonnoM  Buge.  Ocymectsists|/1- Pa3BUTHE OTBETCTBEHHOIO OTHOLICHHS K yuebe
B3aUMOIIPEBPALICHUA Kap6OHaTOB )51
runpokapboHaToB.  Pacro3HaBath
ONBITHBIM ITYTEM YIJIEKUCIBIA Ta3,
KapOOHAT - ¥ CHJINKAT-UOHBI.
O06o01eHue Yuenuk Hayuntcs:i Bemonuuts|Il.  OcymiecTBisTe mpocTedinne pacueTsl 10
3HaHUH 110 TeMaM UHIMBUYaIbHbIC 3aJaHusl. [ XUMHUYECKOH (hopmyie
YueOHHK, 3aIliCHU B0
3-6. TeThaLIX I CYWIECTBIIATL caMonpoBepKy Ha|K. OrtoOpaxarh B peun (ONMHCaHUE, OOBSICHCHHE)
PaJiix, ’|ocHOBE 0000MICHHS HHPOPMALHH COJIEpXKaHUE COBEPILIAEMBIX JIEHUCTBUI
39 (6) WH/IMBUyalIbHbIC 26.01
P. BpigBurate rumnoressl, IMUIAHUPOBATH CBOIO
KapTOYKH, IIETIOYKH
9 JIeATEeIbHOCTh, HAXOJIUTh AJITOPUTM BBIMOJHEHUS
YpaBHEHUH.

MMOCTaBICHHOM 3a7aun
JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOIICHUS K yueOe.




Pemenue 3amau

VYueOHUK, 3aIliCHU B

Y4yeHuk HAYYUTCH NOHUMATD

I1. ymeHue nucarb ypaBHEHHUs pEaKLU.

Ha MPUMECH TEeTpassx, 3aJaYHUKH, |pEaKIUU 1IET0UYeH C K. Ymenue OpraHu30BaTh yaeOHoe
WHWBUTyaJIbHBIE KHCJIOTHBIMH OKCHJIaMH, COTPYAHUYECTBO M COBMECTHYIO ESTEIBHOCTH C
40 (7) KapTOYKH, IIETTOYKH | KUCIIOTAMH, COJISIMU, YYHTEJIEM CBEPCTHUKAMU, 30.01
YpaBHEHHUH. P. Onpenenenue anexkBaTHBIX CHOCOOOB pPELICHUS
yueOHOM 3a/1a4il Ha OCHOBE 3aJJaHHBIX aJITOPUTMOB
JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOIICHHMS K yueOe
KonTpoJabnas [TonydyeHne u xumMu4yeckre| YueHMK Hay4yuTcss mnonumars (IL. Bnagers OCHOBaMU CaMOKOHTPOJIS,
padora Ne 2. cBOiicTBa aM(OTEPHBIX MPUMEHSTh 3HAHUS, YMEHHS U|CaMOOICHKH.
OCHOBAaHUM Ha IpUMeEpe  |HaBbIKM,  MnoiydeHHble  1pu (K.
41 (8) TUAPOKCH/IA IIMHKA. W3YYCHUHU TEMBI P. [IpuauMath penieHne ocymiecTBisATh|02.02
OCO3HAHHBII BBIOOp B y4eOHOW M IO3HABATEILHOU
JESITEIIbHOCTH.
JI. Pa3BuTHE OTBETCTBEHHOT'O OTHONICHHS K y4eOe.
Paznea II1. Merasibl - 12 yacoB
Tema Ne 7 O01ue cBoiicTBa MeTaJ1i10B — 4 yaca
DNEeMEHTHI- Yuebnuk, I[ICXD JI. W.[Yuenuk Hayuntcs|Il. BbIsIBIeHHE OCOOEHHOCTEH UM IPU3HAKOB
METaJJIbI B MenneneeBa u JApyrue|xapakTepu3oBaTh METAIIbl Ha|0OBEKTOB; MPUBOAUTH TPUMEPHIL.
npupoge ©u B TaOJIHIIBI, KoJUIeKIu|ocHOoBe  uX  monokeHus:  B|K. B3ammopelicTBHe B Xoae TPYNIOBOH pabOTHI,
HEepUOINIECKOM METAJUIOB M CIUIABOB,|IEPUOAMYECKONM  CHUCTeME M |[BeIyT  JHajor, YYacTBYIOT B  JIUCKYCCHUH;
cucTeme. WHCTPYKIIUU K|0COOEHHOCTEH  CTPOEHUS  WX|[MPHHUMAIOT IPYroe MHEHHE U TIO3UITHIO.
OcobenHoctu 71a0opaTOpHBIM paboTaM. [aTOMOB. OOBACHATD
42 (1) CTPOCHUS 179 3aKOHOMEPHOCTH n3MeHeHus | P. TIpOTHO3UPYIOT pe3yibTaThl YPOBHSI YCBOCHUS 06.02
aTOMOB. CBOWCTB METAJJIOB 110 NMEPHOAY M |U3y4aeMOro MaTepuana; MPUHUMAIOT U COXPAHSIOT
B A-rpynmax; WCCIeIOBaTh|ydeOHYIO 3a/1ady.
CBOMCTBa U3y4aeMbIX Be-|JI. Pa3BuTHE OTBETCTBEHHOI'O OTHOLIEHHUS K yueOe
[IECTB. MPUMEHATh  3HAHHUA O
METAJUINYECKOH  CBSA3M  JUJIA
pa3bACHEHUS buznyecKkux

CBOWMCTB METAJLJIOB




43 (2) |Kpucrammaeckoe Ob6opynoBanue u|Ydyenuk HayuutTes mnonHumath|Il. ananusupoBath U OTOMpaTh MHQPOPMALHUIO;
CTpOCHHE H pCeakTUBBI JJIsI  OIIBITOB,|CTPOCHHEC KPUCTAJUTMYECKOM |BBIIBIDKEHHE  TUMOTE3 M HX  O0OOCHOBAaHUE;
(uznko- TaOJIMIIEL, MOJENH | peIIETKU METAJLJIOB, HX |[TOCTPOEHUE JJOTHYECKOM LEMH PACCYKIACHUM.

XUMHICCKUC KPUCTAITIMIECKUX ¢usnueckne u  xummueckue|K. VMenue OpraHu30BaTh y4yebHoe
CBOMCTBA pELIETOK,  HaTypajbHBIC|CBOMCTBA  METAJUIOB.  YMETh|COTPYAHHYECTBO U COBMECTHYIO JAEATEIBHOCTH C
METALIOB. 00BEKTHI (KOJIIEKIIMH |ONUCHIBaTh ~ OOIIME  CBOMCTBA|ydHUTEIEM CBEPCTHHUKAMU, 09.02
METAJUIOB) U JIp. METaJIOB, cocraBiaTh|P.  Co3maHme  THCbMEHHBIX  BBICKA3bIBAHHM,|
COOTBETCTBYIOILIME  ypaBHEHUS|aJCKBATHO  MEPENAIOIIUX  MPOCIYIIAaHHYIO |
peaxkuuit npounTaHHyo uHpopmaruio. CocTaBieHHe IUIaHa,
Te3ucoB, KoHcmekTa. [lpuBeaeHue mnpuMepoB,
no00p apryMeHTOB, (OPMYIUPOBAHUE BHIBOIOB.
JI. Pa3BuTHE OTBETCTBEHHOI0 OTHOUICHHMS K yueOe

44 (3) | DnekTpoxuMuyec Yuenux Hayuuress nons3oBarecs|Il. aHanu3upoBaTh W OTOMPATh HMHGOPMAIHIO;

KHe [POLECCHI. SIICKTPOXMMHUICCKUM PAAOM|BLIABMIKEHUE THIIOTE3 M KX O00OCHOBaHHUE;
DIIEKTPOXUMHUYEC HANPsOKEHHH METAIIOB, COCTaBIATE | jocTpOEHME JTOTMYECKOM LIENH PACCYKICHUM.
KHH _pan Tabmumsi, oBopynoBanHue ig;g?:g;‘;gy’:ggﬁ;ecmx lc);igcl::é K. BbIOOp OCHOBaHMI M KpPHTEPHEB C ILEIbIO
HaANPSOKEHU N N BBIICTICHUS] TPHU3HAKOB, yMEHHE C TO4YHOCTHI0|13.02
U PEaKTHUBBI JJIS OIIBITOB  |METAUIOB, OOBACHATH  CBOWCTBA

METAaJUIOB. METAIIOR B CBeTe mpecTasemii|SPAPAKATE CBOM MEICIH B COOTBETCTBHH C 3a/ia4aMy

o6 OKHCIHTeNbHO- |1 YCIOBISIMU KOMMYHUKALUH. }

BOCCTAHOBHTENBHBIX MPOLIECCAX P. npunsTHE U cOXpaHeHHE YUeOHOU 3a/1auH.

JI. Pa3zButre OTBETCTBEHHOTO OTHOIICHUS K yueOe.

45 (4) |CrnaBsl. Tabnunupl, HaTypajbHble| YYyeHHK Hay4yuTcsi onpenensts|Il. yMeHre BecTH caMOCTOSITEIbHBIN MOUCK, 0TOOP
[TonsTue 00BEKTHI (KOJIEKINH | 0cOGEHHOCTH COCTAaBA U CBOMCTB |[MH(pOpMAIMH, €€ TPeoOpa3OBaHue.

KOppO3UH MCTaJlIoB,  CIUIABOB  Migyryga u cramy, mopamoMunus, (K. dopmupoBanue COOCTBEHHOTO MHEHHMS H
METAaJIIOB. H3ACTHH 3 HUX),| GpOH3bI; PasbACHSTE IPOGIEMbI | O3HIHM.
Kopposus 000pY/IOBAHHMC 1 DPEAKTHBLI 0€30TXOHBIX Mpou3BOJACTB B|P. muiaHupoBaHue CBOMX JEHCTBHIl B COOTBETCTBUU

JUIL  ONBITOB;  (hparMeHTHI 9 . 16.02
Memannos u wstemait | ms  merawios,|METAUIYPIHL. 3HaTh COCTaB HU|C TIOCTAaBJICHHON 3ajauell W YCIOBUSMH €€

Mepbl  O0pbOLL
Hell.

MOJIBEP>)KEHHBIE KOPPO3HH) U
Ip.;  DNEeKTPOXUMHYECKUIH
PsiI HaNpsDKEHUH METaJIOB;

CTPOCHUEC CIIJIaBOB, OTJIWYHE OT
METAJNIOB. YMETh O6’[>}ICH$IT]':>,
nmoyeMy B TEXHHUKE MIHUPOKO
HCIOJIB3YIOT CIIJIaBbI

peanu3anny, B TOM 4YKCIIE BO BHYTPEHHEM ILIAHE.
JI.  @®opMupoBaTb  OCHOBBI  JKOJOTMYECKOU
KYJIbTYpbI

Tema Ne 8 MeTanibl rJ1aBHBIX M OOOYHBIX MOATPYNN — 8 YacoB




46 (1) |[Meramis IA- Yuennk nayumrcs |Il. cTaHOBIEHHE NMPUYUHHO-CIICICTBEHHBIX CBA3CH;
TPYIITIBI XapakTepu3oBaTh LIENI0YHBIC | BpIOOp Hanbosee 3PPEeKTUBHBIX CITOCOO0B pEeIICHUS
[IEPUOIUYECKON METajIel 1O TOJOXKCHUIO  Bi3anay B 3aBUCMMOCTU OT KOHKPETHBIX YCIIOBUI.

HCXS .M. Menneneesa HEPUOIUIECKOM Tabauie u o
CUCTEMBI u u - - K. ymenue ¢ 10cTaTo4HONW TOYHOCTBIO BBIpAXkarThb
o0Opa3yeMble MU ) |CTPOCHHIO — aTOMOB,  COCTABIMATB|p(yy  nMpjciH B COOTBETCTBHH € YCIOBHSIMH
HATypalbHbIE  OOBEKTOB|ypaBHEHHUS peaxiuii,
POCThIE . KOMMYHHKAIIH.
(1IesI0YHBIE METAJUIBI M UX |XapaKTePH3YIOIINX cBolCTBa 1, 20.02
BELIECTBA. JS— menoumex  merawios  m  mx|Le YMCHHE OPraHM30BBLIBATH CBOIO JCATCILHOCTD,
oGopynoBamHEe Jlcoenumenmii, u oGbaCHITH MX B BBIOMpATh CPEACTBA ISl pealn3aliy Lesei. ;
i JI. Pa3BuTHE OTBETCTBEHHOI'O OTHOLLIEHHUS K yueOe.
PEAKTUBEI IS OIILITOB CBCTC TIpCACTABICHIH 06 ya
SJICKTPOJIUTUYCCKOU AHUCCOIMallun
n OKHCIIUTCIIBHO-
BOCCTAHOBHUTCJIbHBIX IMPOLICCCOB

47 (2) [Meramner  IIA- I[ICXD . . MeHnneneena|Y4eHnk nHayuures|[1. craHOBIeHHEe TMPUYMHHO-CIICACTBEHHBIX CBs3ei;|23.02
IPYIIIBI ¥ JApyrue  TalOJumibl,|XapaKrepusoBaTh  sneMeHThI IIA-|griGop HanGonee 3G HeKTUBHBIX CIIOCOOOB pEIIEHHs
MepUOINYECKOMN HaTypaJbHbIE 00beKkTpI [TPYIIBL 1O IONOKCHUIO  Bi3a513y B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBHUH.
CHCTEMBI U WX (IIeT0YHO3eMEITbHBIE nmepuojndeckoii  Tabmuue  M|K, yvenme ¢ JOCTATOMHONH TOYHOCTHIO BBIPAKATH

9] T HHN TOMOB; TABJIATH
Ba)KHeHIIne METaJIJIbI u px | CTPOCHMIO — ATOMOB,  COCTABIATL | cpoy  ypicim B COOTBETCTBMM € YCIOBHAME
ypaBHEHUS peaxiuii,
COCITUHEHUS COCITUHEHMUS ), . KOMMYHHKAITUH.
5 XapaKTepU3YIOLIUX CBOICTBa P
o0opynoBanue U|varems u ero coenumenuii, u|L+ YMEHHE OPraHM30BBLIBATb CBOIO IEATENLHOCTD,
PEaKTHUBEI JIJIS ONIBITOB 0O BACHSIT X B cere|BPIOMPATh CPENICTBA JUISl PEATU3ALMHU LETICH.
Ipe/ICTaBIIeHH o6|J/1. Pa3BuTHE OTBETCTBEHHOTO OTHOIICHHUS K yueOe.
AIEKTPOTUTHIECCKON TUCCOIMAIIIH
n OKHUCJIMTCIBHO-
BOCCTAHOBUTCJIbHBIX IMMPOLCCCAX.
48 (3) |[KEécTkocTh BOMBI. I[ICXD JI. . MenpaeneeBa|yYyeHUK nayuurcs|[l. craHOBIIeHHWE MPUYMHHO-CIEICTBEHHBIX CBs3eil;| 27.02

Ponv  memannos
lHA-2pynnoi 8
npupooe.

" Ipyrue  TaOIuIlbI,
HATypaJbHbIE  OOBEKTHI
(memoYHO3eMeNbHbBIC
METaJUTBI u 17
COETMHEHMUS),
obopynoBaHue u

PCaKTHUBLI 1JIA OIIBITOB

XapaKTepu3oBaTh  deMeHTHI [1A-
TPyOmbl  TIO0  TIOJNIOKEHUID B
MIEPUOAMIECKON TadmmIe u
CTPOEHHIO  aTOMOB;  COCTaBJISAThH
ypaBHEHUS peaxiuii,
XapaKTePU3YIOIINX CBOWCTBa
KaJIbIUs U €ro COCIUHCHUU, U
OOBSICHITH Hux B CBETe
NpeJCTaBICHUH 00
ANEKTPOIUTHUECKON TUCCOIUAIINH
u OKHCITHTELHO-
BOCCTAHOBUTEIBHBIX  IPOIIECCaX.
3HaTh KaYeCTBEHHYIO PEaKIMI0 Ha
MOH  Kajblus.  3HATh,  4YeM
00yCJIOBIICHa  ECTKOCTh  BOJIBI.
YMmeTh Pa3bACHATH CHocoOBI
yCTpaHEHHsI JKECTKOCTH

BbIOOp Hanbosee F3P(HEKTUBHBIX CIIOCOOOB PELICHUS
3a/1a4 B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBUH.

K. ymeHnne ¢ A0CTaTOYHOM TOYHOCTHIO BBIpAXkKaTh
CBOM MBICIM B COOTBETCTBUM C YCIIOBUSIMH
KOMMYHUKAITUH.

P. ymeHue OpraHu3oBbIBaTh CBOIO JESTEIBHOCTb,
BBIOMPATH CPEJICTBA ISl peaTU3alliy IeJIeH.

JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOIICHUS K y4eOe.




49 (4)

ATroMuHUNA u
€r0 COEeqUHEHN

I[ICXD JI.1. Menneneena

u JIpyrue TaOJIMIIEI,
HaTypaJbHble  OOBEKTHI
(amrOMUHUH, ero
COCIMHEHUS, CILIaBHI,
u3nenus); obopynoBaHue

N PpCAKTHUBBI IJIA OIIBITOB

YdYeHUK HAY4YUTCH COCTaBJIATH
YpaBHEHHUSI XHMHYECKUX pEaKInH,
XapaKTePU3YIOIINX o0mue
CBOICTBa aIIOMUHUS; OOBICHSITH
3TH peakuuu B cBeTe
MIPENICTABICHUH 00 OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX  IPOIIECCOB;

JTOKa3bIBaTh aM(OTEPHBIN XapaKTep

I1. ycraHoBIE€HHE MPUYMHHO-CJIEACTBEHHBIX CBS3EH
1 3aBUCUMOCTHU MCIKIY O6’beKTaMI/I.

K. IUTAaHUPOBaHHE 1enu u CrocoObI
B3aHMOIIeI>’ICTBHSI; oOmeH MHCHUSIMH, ITOHHMAHHC
MO3UIUH MMapTHepa.

P. coxpanenme yueOHOW 3aJaud; y4YUTHIBATH
BbI/ICJICHHBIC YYUTEJIEM OPUEHTHUPHI IEHCTBUS.

01.03

COCANHCHMA, COCTABILITE| JI, DopMUpOBAaTh OTBETCTBEHHOTO OTHOLICHHUS K
YpaBHCHUA COO’\I"BCTCTBYIOH_II/IX y‘le6e
XUMHUYCCKUX PCAKIIUU
50(5) [XKeneso — [ICXD JI.1. MenneneeBa|Yuenuk Hayuuress o0cyxaats|Il. ycTaHOBIIEHHE MPUUYUHHO-CIICACTBEHHBIX cBsizei| 05.03
IIPEACTaBUTEIb U apyrue TaOJIHIIE], | CTPOCHHUE aTroma XKENE3a,| 1 3aBUCUMOCTH MEXY OOBEKTaMH.
METaJUIOB HaTypaJIbHbIE 00BEKThI ‘1)“3flqe°KHe H XHMUHCCKHE | K, IIJIJAHUPOBAHME LEeIn u Croco0bI
OGOYHBIX (kenme30, ero coenauHeHus|CBOUCTBA - KCNC3a,  PASBACHATE| prgynvioneiicTBUs; OOMEH MHEHHSAMH, IIOHMMAHHE
TIO/ITPYIIT M M3enus M3 oKenesa),|SSOMCTBA  JKenesa B CBOTC\nGaymiyy mapraepa.
MpeaACTaBJICHUN 00 OKHCIHUTEILHO- o .
o0opyoBaHue u P. coxpaHenue y4eOHOW 3amauyd; YYUTHIBATH
BOCCTAHOBHUTCJIBHBIX IIpOLECCaxX M o
PEaKTUBEI JIJIS OTBITOB SICKTPOMUTHIECKOH pcconmary; |BPVICTICHHBIC YIHTEIEM OPUEHTHPE ACHCTBHS.
3HATE cgoiicrpa|/l- POPMHPOBATH OTBETCTBEHHOIO OTHOIICHMS K
coenuHeHni Fe+2 u Fe+3; yuebe
COCTaBIISITh YPAaBHEHUS DPEAKIHiA B
cBeTe TIpEICTaBICHUI 00
AIEKTPOTUTHIECCKON TUCCOIMAIIIH
u OKHCJIINTCIIBHO-
BOCCTAHOBHUTCJIbHBIX IMPOLCCCAX
51 (6) |O60061IeHE [ICXD 1. Menneneea|Yuennk Hayuumtces soimonnuts (Il OcymiecTBisTe mpocTeifime pacyeTbl 10
3HaHUH MO TeMaM U Japyrue  TaOJMIbl, |MHIMBHIYalbHbIE 3aJlaHus. | XUMU4ecKor (hopmyiie
7, 8. OJIaHKH nus|OcymecTBiIATs - camonpoBepky Ha|K, OrtoOpaxarh B peud (ONHMCaHUE, OOBACHEHHE)
CaMOCTOSITEIIBHON OCHOBE 0000MeH s HHpOPMALHH COJIEpKaHUE COBEPIIAEMBIX AEUCTBUI 1203

paboThl, TECTHI

P. Beiasurare TUnoressl, IUIAHUPOBATH CBOKO
JIeATEIIbHOCTh, HAXOJAUTh AJITOPUTM BBINOJHEHUS
[IOCTaBJICHHOU 3a7a4n

JI. Pa3BuTHe OTBETCTBEHHOI'O OTHONIEHHUS K yueoe.




52 (7) |IIpakTH4eckasi Tabmunel 1O  TexHUKE|Y4YeHMK HaydyuTcss BemonHsTh|Il. aHamms3umpoBaTh W OTOHMpaTh HMHQPOPMAIUIO;
padora Ne 5. 0€3011aCHOCTH, HKCIEPUMEHTAJIbHBIC 3a/lauM |[BBIABMKEHHE TUIOTe3 U UX  OOOCHOBaHUE;
Pewenne nabopaTtopHoe VHIUBULYAIBHO Pa3HBIMHU [[IOCTPOCHUE JIOTUYECKOU LIETIH PACCYKICHUMN.
3KCHEPUMEHTAIIb o0opynoBaHue u|criocobamu; BeIOMpaTh Haubomnee | K. BpIOOp OCHOBaHWUN U KpPUTEPUEB C LEJBIO
HBIX 3a7ad 10 pPEaKTUBbI,  MHCTPYKLUH|pallMOHAJIBHBIM XOJ| pELIEHUs, |BbIICICHUS NPU3HAKOB, YMEHUE C TOYHOCTHIO 15.03
TEME o pabore JlefaTh BBIBOJIBI HA OCHOBAHMWH|BBIPAXXaThb CBOM MBICIM B COOTBETCTBUHU C 3aJja4yaMu
«Meranb». HaOIIOACHU I U YCIIOBUSIMH KOMMYHHUKAIIAHU.

P. npunsTHE U coXpaHeHHE yueOHOU 3aauH.
JI. @opmupoBaTh OTBETCTBEHHOI'O OTHOILLICHHS K
yaebe

53 (8) Kaproukn ¢ 3aganusmu|YdeHuk Haydutcss npuMmeHsaTh|Il. BeiOop Hambonee >(PPEKTHBHBIX CHOCOOOB
KonTposabnas KOHTPOJILHOH paboThI 3HAaHWSA, YMEHUS U HAaBBIKM,|pELIEHUS 3aJad B 3aBUCHMOCTH OT KOHKPETHBIX
padora Ne 3. [IOJIyYCHHBIE IIPU  U3YYCHUU |yCIIOBHUM.

TEMBI K. ymenue ¢ 10CcTaTO4HOM IOJIHOTOM M TOYHOCTBIO
BBIPAXKATh CBOM MBICIIM B COOTBETCTBUU C 3aJa4aMH
U YCIIOBUSIMH KOMMYHUKAITUH. 26.03
P. mpunHumath U COXpaHATH Y4eOHYIO 3aaauy;
CaMOCTOSITENIFHO BBIJCIAT U (POPMHUPOBATH LIEJIb;
COCTABJIATH IUIAH U IOCJIEN0BATEIBHOCTD ACUCTBUM.
JI. ®opmupoBaTh OTBETCTBEHHOI'O OTHOLICHHS K
yuebe

Paznen IV. O6mue cBeieHus1 00 opraHudecKnx coefuHeHusx (9 u)
TemaNe 9 YraeBogopoasl — S yacoB

54 (1) |Bo3HukHOBEHHE Konnexknuu oprannyeckux|YueHuK Haydyutcsi oOcyxnaath|Il. ocyliecTBisTh MOMCK HYXHOM HWH(pOpMalUU B
U pasBuTHE COEIMHEHUH, MO/JIEIM |OCHOBHBIE TOJOXEHUSI TEOpHUH|yueOHUKE
OpraHUYECKON MOJIEKYJI ~ OPraHMYECKHX |CTPOCHHUS oprannueckux |K. yautbcs BelpaxaTb CBOM MBICIH B COOTBETCTBUU
XUMHUHU — XUMUHU COeMHEHUHN,  npumepsl|coennHeHnit A.M. byrtneposa;|c 3a7a4amMu ¥ yCIOBUSAMU KOMMYHUKAIUH. 2903
COEIMHEHUN OpPraHMYECKUX BEIIECTB. |3aIUCBIBATH CTpyKTypHbIe|P. MporHo3upoBaTh pe3yabTaThl YpOBHS YCBOEHHE|
yriepoja. bopMyIib OpraHMYECKUX [M3y4aeMoro Marepualia

BCIICCTB HAa IMPUMCPEC AJIKaHOB

JI. ®opMupoBaTh OTBETCTBEHHOTO OTHOIICHUS K
yaebe




55 (2) |Knaccuduranus PuCyHKM  ®M  3a1aHus|Y4YeHHK HAy4YHMTCSl ONpEACNATh|M. yMEHHME BECTH CaMOCTOATEIBHBIA MOMCK, OTOOD
U HOMEHKJATypa yueOHUKa, TPUIHHBI MHOT000pasHst| yopMaLuy, ee IPeodPa3OBAHKE
YTIIEBOIOPO/IOB. [IapOCTEPIKHEBBIC y [OPTaHIMICCKUX BCIICCTB, OCHOBHBIC\ KL, (hopMupoBaHHE COOCTBEHHOIO MHEHHUS U
00beMHBIE Moenu |IPA3HAKA KIACCHOUKALAN | 136y
OPraHUu4YCCKHuX COCOINHCHHU, 9] 9]
MOJIEKy1 — opraHudeckux P A ’| P. TuTaHMpOBaHNE CBOMX JICHCTBHIA B COOTBETCTBHH
. OIpeEATh HU30MEPHI u3 . N
COEIMHEHUN. Ta0i. C TMOCTaBleHHON 3amadeid u ycnoBusimu ee|02.04
C KX MMPEAIIOKECHHOT O NepeUHA
«Ctpoenue opranmtiec CTPYKTYPHBIX (bopmy | PEAH3ALHH.
COEIMHEHU I OpraHIYeCKUX BEIIECTB, JI. @opmupoBaTh OTBETCTBEHHOI'O OTHOLICHHS K
OpPUEHTHPOBATHCS B|yucOe
KﬂaCCI/I(bI/IKaHI/II/I OpraHn4eCKUux
COETMHEHHI
56 (3) (IIpenenbHbIe Tabn. «Ctpoenne Monekynbl| YYeHMK HAYYUTCS1 OOCYXKIaTh|M. yMEHHE OpPraHM30BBIBATh CBOIO JIEATCIHHOCTD,
YIJIEBOAOPOIBI — METaHa», «Tunel| oraenbHbIX IIPEJICTaBUTENIEN | BBIOUpATh CPEACTBA JUIsl pealn3aliiy Lesei.
aJIKaHbl THOPHM3AIIII, PHUC.-lankaHOB (MeTaH, 3TaH, npomnad,| K. mpuHUMaTh U COXpaHATh yueOHYIO 3a/1a4y.
HToroswlii yqe6HHga’ IMAPOCTEPIKHCBEIC| Gyrayy),  ux  (usuueckue W|P. QopmMupoBaHMe U pa3sBUTHE YMEHHil BeCTH
u OOBEMHBIC MOJCIN 9 9]
KOHTPOJIb ek ene ATy mvmgeckue CBOICTBA, | CAaMOCTOSTEIIbHBINA TTOUCK, OTOOP HHPOPMALIUH. 05.04
o MOJI JI IIPpCACIIbHBIX
3HAHMI yrneBgHOpOHOB P olpeieNeHus romMoJoros,|JI. ®opMupoBaTh OTBETCTBEHHOTO OTHOIICHUS K
TlemoucTpais peaxpu | [OMOTOTHIECKOTO psina;|yuede
GpPOMHPOBAHI. COCTaBIISATh CTPYKTYpHBIC
dbopMyITbI aTKaHOB
57 (4) |HenpenenbHble Tabm. «CtpoeHne|YUeHHK HAYYHUTCSl COCTaBIATH|M. YMEHHE OpPraHM30BBIBATH CBOIO JCSTEIHHOCTD,
YTJIEBOAOPOIBI — MOJICKYJTbI STHIICHAY, | CTPYKTYPHYIO bopMyiTy |BBIOMpATh CPENCTBA AJIS peaar3aiiy Heiei.
AJKEHBI. «Tunsl  ruOpuam3aum»,|3THIeHa, ero ¢usnyeckue u| K. npuHUMaTh ¥ COXpaHATH YUCOHYIO 3a/1a4y.
pwuc. y4eOHUKa, | XHMHUYECKUE CBOWCTBA,|P. QopmupoBaHne u pa3BUTHE YMEHHH BECTH 09.04
IapOCTEPIKHEBbIE V|[KQUECTBEHHBIE  pEaKUUU  Ha|CaMOCTOSATEIbHBIA MOUCK, OTOOP MH(DOPMAIIHH. '
00BEMHBIE MOJIEJIH [HETIPEAEIbHBIE  YIIIEBOAOPObL; (JI. dopMupoBaTh OTBETCTBEHHOTO OTHOIIEHHS K
MOJIEKYJ  HENpeJeNbHBIX |COCTABIATh CTPYKTYpHBIE |yuebe
YTJIEBOJOPOJIOB. (OpMYITBI TOMOJIOTOB STHJIEHA
58 (5) |HenpenenbHbie Tabm. «CTpoeHue|Y4eHUK HAy4YUTCH COCTaBISAThH
M. yMeHHe OpraHu30BBIBATb CBOIO JIEATEIBHOCTH,
YTJIEBOAOPOIBI — MOJIEKYJIBl  alleTHIICHA, |CTPYKTYPHYIO bopmyy .
BBIOMPATh CPE/ICTBA JUIsl peaTu3aliiy Lesei.
ANKUHBIL. «Tunsl  rUOpUAM3ALUNY, |alleTHIIeHa, ero (u3n4YecKue u
. K. npuHIMaTh 1 COXpaHATh YICOHYIO 33/1a9y.
[Tpuponnsie puc. y4eOHUKa, | XUMHUECKHUE CBOWCTBA; .
P. dopmupoBanue wu pasButne ymenuii Bectu|12.04
UCTOYHUKHU IapOCTEPIKHEBbIE U |COCTaBIATh ypaBHEHUS .
.. |camocToATenbHBIN MOUCK, OTOOP UH(POPMALIUH.
YTJIEBOJOPOIOB 00BEeMHEBIE MO/IEINN | XUMHUYECKUX peaxIui,
. JI. ®opMupoBaTh OTBETCTBEHHOTO OTHOILEHHS K
MOJIEKYJ  HEMpeJeNbHBIX |XapaKTePU3YIOIIUX cBOfiCTBA| <
YTJIEBOJOPOJIOB. arleTUJIeHa i

Tema Ne 10 Kuciopoacoaepskamme opranHudeckue coeJMHEHU - 2 yaca




59 (1) |Kucnopoaconmepx| 1 |Taomn. Yuyennk Hayuutcsi obcyxnats(Il. anamu3upoBate M 0TOMpaTh HH(OpPMAIUIO;
amue «Kucnopogoconepxaiue |onpeneieHle CIUPTOB, OOIIYIO |BBIABMKEHHE THUIIOTe3 M UX  OOOCHOBaHHUE;
OpraHuvecKue (GyHKLIMOHATBHBIE bopmymy CIHUPTOB, | IOCTPOCHUE JIOTUYECKOH LIEMU pacCyKICHUN
COETUHEHHUSI. TPYIIBDY, npuMepsl | pusnosoruyeckoe neiicteue|K. BbIOOp OCHOBaHMII M KpPUTEpUEB C LEJbIO
Cruptsl. MHOTOAaTOMHBIX, METaHOJla M  JTaHOJIAa  Ha|BBIACICHUS MPHU3HAKOB, yMEHHE C TOYHOCTHI0|16.04

OJIHOATOMHBIX  CIIUPTOB,|OpPraHu3M; COCTaBIISITh | BBIPAXKAaTh CBOU MBICIIA B COOTBETCTBHH C 33Ja4aMHU
JIeMOHCTpAITHS yYpaBHEHHS PEaKIHid, |1 YCIOBUSAMUA KOMMYHHKAIIHH.

KAYeCTBEHHBIX  PEaKIUi |XapaKTepU3yIOIuX cBoiictBa|P. npuHsATHE U coxpaHeHHe yueOHOM 3a1a4n.

Ha CIIUPTOBYIO TPYIITY CIHPTOB JI. Pa3BuTHe OTBETCTBEHHOT'O OTHOUICHHUS K y4eoe.

60 (2) |KapGoHoBbIe 1 Tabi Yuenunk wayuurcest onpenenath|Il. anamusupoBath M 0TOMpaTh HH(POPMAIHUIO;

KUCIJIOTBI ’ (opMyIBI MypaBbUHOM U YKCYCHON BBIIBIDKEHHE THIIOTE3 M HUX  00OCHOBAaHME;
«KHCIOposoConepKAME |kycrior, MMETh MpEACTABIEHHE O IOCTPOCHHE JIOTHYECKOI LIEH PacCyKIACHH
(pyHKUKOHANLHEIE CHOKHBIX  dpupax; — COCTABMATL|Je  priGop OCHOBAHMHA M KDHTEDHEB C LEIBIO
TPYIIbDY, NPHMEPDI| ypABHCHHS XHMUUCCKHX PCAKIMIL, | b oo 1 DU3HAKOB, YMEHHE C TOUHOCTHIO
KapOOHOBBIX KHCTIOT, | XapaKTCPH3YFoIHX obmme BBIpaXaTh CBOM MBICIIH B COOTBETCTBUU C 33J]a4aMHU 19.04
JEMOHCTpanusl CBOHCTBA E(I/ICJ‘IOT, HaA 5 IIpuMeEpPe U YCITOBUSMH KOMMYHUKAIIHH.

KaueCTBCHHBIX  peakipuit) MYPABLIHON 1 YKEYOHOW FUelon. P. npunsiTHE U coxpaHeHHE yueOHOM 3a1aun
Ha KapGOKCHIIbHYO |COCTaB, (u3MYECKUEe  CBOWCTBA, JI P : 5
rpymmy. npuMenenne u  Guonorndeckyio|/l. Pa3BUTHE OTBETCTBEHHOIO OTHOLICHUS K yuehe
POJIb KUPOB
Tema Ne 11. Buosioru4ecku Ba)kHbie OpraHnvecKue coequHeHusi (GKHPbI, YIJIeBoabl, 6e1Kn) — 2 yaca.

61 (1) [bronoruuecku 1 |IIpumepbr JKUPOB, | YUeHUK HAY4YUTcH onpenensth (II. BbiOupaTh Haubonee 3(PQeKTUBHBIE CIOCOOBI
Ba)KHBIC YIJIEBOAOB, TaOJMUIBI TI0|MOJIEKYISPHBIE POPMYITBI pemieHust 3a7ady; KOHTPOJUPOBATh M OIIEHUBATH
COCMHEHUs — TEMe, JI€MOHCTpaIMs | TIIFOKO3bI, caxapo3bl, Kpaxmaia, |[polecc U pe3yabTar AesITeIbHOCTH
KHPBI, YTIIEBOIBL. Ka4eCTBEHHBIX  PEaKIUH |[IeJUTI0NI03b], KAYeCTBEHHYIO K. noroBapuBaThcst 0 pacnpeneneHud (QyHKIHA U

Ha YTJIEBOJBI, CJANABI CO|pPEaKIMIO Ha TIII0KO3Y U poJiell B COBMECTHOMH 1€ TETbHOCTH. 23.04
CTPOCHHEM OPTraHWYECKHX |Kpaxmai, OMOJIOTHYECKYIO posib |P. OpraHM30BBIBaThH CBOIO JESITEIHHOCTH, BEIOUPATH
BEIIIECTB KJIETKU. TJIFOKO3bI U Caxapo3bl; CpeZCTBa JJIS peayIn3aluy LeJeH.
OTIpEeNeNATh CXO/ICTBA JI. Pa3BuTHE OTBETCTBEHHOTO OTHOIICHHUS K y4eoe.
paziuyuue Kpaxmana u
1EJUTIOJIO3BI
62 (2) |benkmu. 1 |IIpumepsr 0enKoB, | Yuennk Hayuurcesi onpenessats|Il. BbIOMpaTh Haubojiee >PQPEKTHBHBIE CHOCOOBI
Ta6J'II/II_[H 10 TEME, MOJICKYJISIPHBIC 6eJ1KOB, pe€miCHuA 3aaa4; KOHTPOJIHWPOBATH W OLCHHBATH
JIEMOHCTpAIHs KAYECTBEHHYI0 ~ pEaKIMio  Ha|[POLECC ¥ Pe3yJIbTaT ACsATENbHOCTH
KAQUeCTBEHHBIX  PEAKIMNH| ey, GUOJIOTHYECKYIO  POJIb K. noroBapuBatbcsi 0 pacrnpeneieHUd (QYHKIUH U 26.04
Ha Oenku, cHaiael co GeNKOB; poJieill B COBMECTHOH /1€ TeTbHOCTH. '

CTPOCHUEM OPraHUYCCKUX
BCIICCTB KJICTKH.

P. opraan3oBBIBaTH CBOIO JEATEIHLHOCTH, BRIOUPATh
Cpe/CTBa JJisl pean3aluu Lesei.
JI. Pa3zBuTHe OTBETCTBEHHOTO OTHOMICHHS K yueOe.




Pa3znen V. Xumus ¥ sKu3HL - 6 yacoB

Tema Ne 12 YesioBek B MUpe BelecTs - 4 yaca

63 (1) [Bemecrna, IIpesenTarus VYuenuk nayuurcs GpopmupoBarts|Il. BeiOuparh HambOoiee 3G EeKTHBHbIE CHOCOObI
BpE/IHbIE I ¢ yMEHHUE ydammuxcs padoTaTh C|pelieHus 3agad; KOHTPOJMPOBAaTH W OICHHUBAThH
310pOBbsI JIOTIOJIHUTEIIbHON JIMTEPATYPOU, |[TPOLIECC U PE3YIbTAT AESITEIIBHOCTH
YyeaoBeKa u MO3HAKOMUTHh ¢ TpakTtuueckoii|K. moroBapuBathcsi 0 pacnpeneneHun (QYHKIUH | 30.04
OKpY’KaroIeu HaIlPaBJIECHHOCTBHIO XUMUU poJiell B COBMECTHOU JI€ATEIbHOCTH.

CpEJBl. P. oprann3oBBIBaTh CBOIO JCATEIHLHOCTh, BEIOUPATH
Cpe/CcTBa s pean3aluu Hese.
JI. Pa3BuTHE OTBETCTBEHHOTO OTHOIICHMS K ydeOe

64 (2) |[Tonumepsr. IIpeseHrarus VueHHK HAYuHuTCs  OOBSICHATH

SICKTPOHHOE  CTPOGHHE  ATOMOB II. BeIOMparh Haubosiee A(PPEKTUBHBIC CITOCOOBI
ranorenos. Crenenn  oxucnenns. [PCIICHHS  3a[ad;  KOHTPOJIMPOBATh U OLCHHBATH
MexaHu3M 00pa3oBaHUsI MOJEKYI TIpOLeCC 1 pe3yIbTaT NCATCILHOCTH .
rAOreHoB, (UIMIECKHE CBOHCTRA. K. ZIOTOBAPHBATECS. O PACTIPE/ICICHUH GbyHKIUH U 07.05
VsMerene cBoicTB ratorenop p|POICH B COBMECTHOM AESTENBHOCTH.
rpyrinte. TATOTEHBI — OKHCITHTEH. P. oprann3oBbIBaTh CBOIO AEATENLHOCTD, BBIOMpATH
Cpe/cTBa Jisl pean3aluu uesei.
JI. Pa3zButre OTBETCTBEHHOTO OTHONIICHHS K yueOe

65 (3) | MunepanbHbIe JemoHncTpanus Ydyenuxk Hayumrtcs:i noHumars|Il. BeIOuMpaTh HaumbOosee 3(P(EeKTUBHBIE CHOCOOBI
ynoopeHus Ha KOJUIEKIMA MMHEPAJIbHBIX |COCTaB, KIacCU(UKALIUIO, | peILICHUsT 3aJay; KOHTPOJIUPOBATH M OIICHUBATH
BallleM Y4acTKe. ynoOpeHui, Ta0JINL | XUMUKO-OHOJIOTHYECKHE MPOLIECC U PE3YJIbTAT ACSITEIbHOCTU

«3HaueHue ynoopeHuit byHKIIUN muHepanbHbIX | K. moroBapuBaThcs 0 pacmpeneneHud (QyHKUUNA U 10.05
yIA00peHHil. poJieil B COBMECTHOM JEATEIBHOCTH. '
P. oprann3oBbIBaTh CBOIO JEATEIHLHOCTDH, BEIOUPATH
CpPEACTBA [IJIs pealn3alliy LEJIeH.
JI. Pa3BuTHE OTBETCTBEHHOTO OTHOIICHHMS K yueOe

66 (4) |IIpakTHYecKast JeMmoHcTpanms Yuyenuk HayumuTesi. onpeaensaTh II. BbiOuparh HaumbOosnee 3((eKTHUBHBIE CHOCOObI
pabora Ne 6. KOJUICKIIMA MHWHEPAIbHBIX |3HAYEHNE U PaCCUMTHIBATE pelieHuss 3aaad; KOHTPOJMPOBATH U OLICHUBATh
MunepanbHbIe yI0OpeHuH, Ta0JIHII TUTATEeTbHYIO [IEHHOCTh MPOLECC U PE3YIBTAT AESITEIbHOCTH
yoOpeHusl. «3HaueHue y1o0peHui, yA06PEHHUIL. K. noroBapuBathcs 0 pacrpeneieHur (YHKIHA | 14.05

poJieil B COBMECTHOM JEATEIbHOCTH.

P. oprann3oBbIBaTh CBOIO JEATEIHLHOCTH, BEIOUPATH
CpEICTBA JIJIs peaau3alyu LeJei.

JI. Pa3BuTHE OTBETCTBEHHOT'O OTHOIICHHMS K yueOe

Tema Ne 13 IIpon3BoaCTBO HEOPraHMYECKHUX BELIECTB U MX IPUMEHEHHe — 2 yaca




67 (1) |[TonsTue 0 Tabnuupl, HaTypaibHble|YYeHMK HayuyuTcss mnoHuMarth|Il. ycraHoBIeHHE MPUUMHHO-CIEICTBEHHBIX CBSI3EH
XUMHUYECKON 00BEKTHI (KOJUIeKIMH |CyTh U 3HA4EHHE IPOM3BOJICTBA | 3aBUCUMOCTH MEXY OOBEKTaMH.
TEXHOJIOTHH. IPUPOJHBIX MAaTE€pPHAJIOB|CEPHOM KHUCIOTHI M aMMuaka; ux (K. IUIAHUPOBAaHUE LeNH u CIOCOOBI
[TponsBoncTBo cepsl) 3Ha4eHWe  JUIsl  HApOJHOrO|B3aMMOJAEHCTBH; OOMEH MHEHMSMH, I[TOHMMaHHE
HEOPraHUYECKHUX XO035MCTBA. YMETb IIPUMEHATH|IIO3ULIUU [TAPTHEPA. 17.05
BELICCTB " IIOJIy4YEHHBIE 3HAHUA B|P. coxpaHeHune yueOHON 3agaud; Y4HUTHIBAThH
OKpYy2Karoas JlanbHenen JKU3HU, JUIs1 | BBIICJICHHBIE YUUTEIEM OPUEHTUPBI IEUCTBHUS.
cpena. COXPaHEHHUs 310pOBbS u|JI. ®opmMUpoBaTh OTBETCTBEHHOI'O OTHOILEHUS K

OKPY>KaIOIIEeH CpeIbl. yuebe

68 (2) |[TonsTue 0 Tabmuupl, HaTypaibHble|YYeHMK HayuyuTcss noHumMath|Il. ycraHoBIeHHEe MPUYMHHO-CIEICTBEHHBIX CBSI3EH
METAJLTYypPIUH. 00BEKTHI (KOJUIeKLMH |CYTh U 3HAUYEHHE METAJTYPTrUy U |1 3aBUCUMOCTH MEXy 0OBbEKTaMH.
[IpousBoxacTteo u IPUPOJHBIX  MHHEPAJIOB|MPOM3BOACTBE UyryHa M craiy, K. IUIAaHUPOBAHUE LEeH u C110coOBI
IIPUMEHEHNE xKenesa) 3HAYEHUU 3TOTO IMpolecca JUis|B3auMOAEHCTBHS; OOMEH MHEHMSMH, [TOHMMaHHE
YyryHa U CTaJu. pa3BUTHS HAPOJHOTO XO3SICTBA.|[I03ULUHU TTAPTHEPA. 21.05

3HaTh O BJIMSHUU TPOM3BOJICTBA
Ha OKpYXAWLIY cpeny |
3JI0POBbE YEJIOBEKA

P. coxpanenne yueOHOW 3ajaud; Yy4YUTHIBATH
BBIJICJICHHBIC YUUTEIIEM OPUCHTHPHI JCHUCTBUSI.

JI. @opmupoBaTh OTBETCTBEHHOI'O OTHOIICHHS K
yue0e.

23.05




YYEBHO-METOAUYECKOE OBECIHHEYEHUE NPOI'PAMMOBI
Y4eOHuK:
denepalibHBIN rOCYAapCTBEHHBIN 00pa30BaTENbHBIN CTAHIAPT OCHOBHOTO 00IIIero 00pa3oBaHus
(2010r) — M.: ITpoceemenue, 201 1. — (CranmapTsl BTOPOTO TTOKOJICHHS ).
Kyzuenosa H.E, I'apa H.H. «Xumus 9 xknace» M3narensckuii ienTp «Benrtana-I'pad» ®exepanbHoro
nepevyHs yueonukoB (nmp. Munoopuayku Poccun ot 19.12.2012 Nel1067)

JlonmoaHuTE/IbHBIE TOCOOUA:

e Tapa H.H. Xumus. [IpoBepounbie 1 KOHTPOJIbHBIE pabOThI K yueOHUKY «Xumus. 9 xinace» H.E.
Kyznenoroii, U.M. Tutosoii , H.H. I'ape1:9 knacc: metonuueckoe nmocooue/ H.H. 'apa — M..:
Benrana — I'pag, 2019.

e H.E. Ky3nenona, A.H. JleBkuH. 3agauauk mo xumun 9 kiacce. (Ui y9amumxcs
o0meobpazoBatenbHBIX Yupexaenuii)/ M. Benrana — I'pad, 2017.

DJIEeKTPOHHBIE 00pa3oBaTe/ibHbIE PeCypChl

1. MynsTUMEIHITHBIE TIPE3CHTAIIUH 110 BCEM TEMaM MIPOTPAMMEI JIJIsl COMTPOBOXKICHUS YPOKOB.
2. Monynu 3neKTpOHHBIX 00pazoBaTenbHbIX pecypcoB «Xumus» (http://fcior.edu.ru)

3. Marepuanbl eTMHOHN KOJUICKITUU IUPPOBBIX 00pa30BaTEIBHBIX PECYPCOB
(http://school/collection.edu.ru)
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