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IHHOACHUTEJIBHAS 3AIINCKA

Jannast pabodas mporpaMmMa pa3paboTaHa B COOTBETCTBHH C:

— @enepanbubiM 3aK0HOM Poccuiickoit @enepanuu ot 29.12.2012 Ne 273- @3 «O6 oOpa3oBaHuu B
Poccuiickoit @enepanun» (¢ K3MEHEHUSMH M JIOTIOJHEHUSIMH ),

— Ilpuxazom MunoOpuayku Poccun ot 17.12.2010 Ne 1897 «O6 yrtBepxknenun denepanbHOro
rOCy/IapCTBEHHOI'0 00pa30BaTeNIbHOTO CTAaHJapTa OCHOBHOIO 0O0IEro o0pa3oBaHUsA» (C U3MEHEHHSIMU U
JOTIOJTHEHUSIMU )

— IIpukazom Munobpuayku Poccum ot 17.05.2012 Ne 413 «O06 ytBepxkaenuu denepanbHOro
rOCYIapCTBEHHOTO 00pa30BaTeIbHOIO CTaHIApTa CpeaHero oO0mero odpa3oBaHus» (C M3MEHEHHSIMU U
JIOTIOJTHEHUSIMU );

- IIpuxazom Munucrepcra npocsemenus Poccuiickoit ®enepanun ot 28.08.2020 Ne 442 «O0
yrBepkaeHun [lopsika opraHu3aiu U OCYIICCTBICHHS 00pa30BaTEIbHON JAEATEIBHOCTH TI0 OCHOBHBIM
00111e00pa30BaTeIbHBIM MIpOrpaMMaM — 00pa30BaTEIbHBIM MMPOTPaMMaM OCHOBHOTO OOILIETO M CPEIHETO
o0mero oopazoBaHUs,

— YyeOnbm mmanoM MKOY «IIpuynckas COLLy;

Jns peanuzanuu nporpamMmel ucrionbsyercs Y MK:

1. Xumus. [Ipumepnsie padoune nporpammsl. [Ipenmernas nunus yueounukos O. C. I'aGpuensna, U.
I OctpoymoBa, C. A. CrnagkoBa. 10—11 kmaccel: yueOHOE mocodue st 001eo0pa3oBaTeIbHBIX
opranu3zamuii / O. C. I'abpuensn, C. A. CnagkoB — M.: IIpocsenienue, 2019.

2. Tabpuensa O. C. Xumusa. 10 kmacc. ba3zoBeiii ypoBeHb: y4eOHHMK 111 00IIe00pa30BaTEeIIbHBIX
opraam3anuii / O. C. I'abpuensia, U. . Octpoymos, C. A. CnagkoB. — M.: I[Ipocsemienne, 2019;

3. Taopuensn O. C. Xumusa. 11 kmacc. ba3oBblii ypoBeHb: y4eOHHMK Il 00IIc00pa30BaTEIbHBIX
opraam3anuii / O. C. I'abpuensia, U. . Octpoymos, C. A. CnagkoB. — M.: I[Ipocsemienne, 2020;

Mecto nporpamMmmbl B y4eOHOM ILIaHe. YueOHoe copepxkaHHMe Kypca BKiatrouaeT 34 yaca B 10
kiacce (1 14 B Henento) u 34 yaca B 11 kimacce (1 4 B Henenio), Bcero - 68 4acos.

IInanupyemble pe3yJbTaThbl 0CBOCHHUSI Y1eOHOI0 IpeaMeTa

JlesITebHOCTh yUYHuTeIsl B OOy4eHHUM XMMHU B CPEIHEH IIKOJIe JOJDKHA ObITh HalpaBlieHa Ha
JOCTH)KEHUE 00yUarOIIUMUCS CIEIYIOIUX JUYHOCIHBIX PE3YNbMamos:

1) B IIEHHOCTHO-OPUEHTAIIMOHHOW cdepe — o0co3HaHue POCCUUCKONW TpaKTaHCKOM
UJEHTUYHOCTH, IaTPUOTU3MA, YyBCTBA TOPJOCTH 32 POCCUMCKYIO XMMUUYECKYIO HayKy;
2) B TpyHoBOi cdepe — ecomosHocmb K  OCO3HAHHOMY BBIOOpY — JasbHEHIIEi

00pa3oBareIbHOIN TPACKTOPUH UIIH TPYAOBOH JIEATEIBHOCTH;



3) B IM03HABATEILHON (KOTHUTHBHOM, HHTEIUICKTYaJIbHOM) chepe — ymeHue yupaBisiTh CBOCH
MO3HABATEIILHOW JCATENBHOCTBIO, 20MOBHOCMb U CHOCOOHOCMb K OOpa30BaHHIO, B TOM YHUCIE
camMo00Opa30BaHUIO, Ha TMPOTSDKEHUMM BCEH JKM3HU; CO3HATENIbHOE OTHOLICHHE K HENpPephIBHOMY
00pa30BaHMIO KaK YCJIOBHUIO YCIEITHOW MPOeCCHOHATBLHOM M OOIIIECTBEHHON e TEIHhHOCTH;

4) B ctepe cOepexeHus: 300pOBbS — npuHamue U pearusayus LNEHHOCTEH 3710pOBOrO U
0e30macHOTO 00pasa XU3HH, Henpusmue BPEIHBIX MPHUBBIYEK (KypeHUs, YNOTpeOJICHUS aJIKOTONS H
HapKOTUKOB) Ha OCHOBE 3HAHUN O TOKCUYECKOM M HAPKOTHYECKOM JICHCTBUHN BEILIECTB;

Memanpeomemnvimu pe3yibmamamu OCBOCHUS BBITYCKHUKAMH CPETHEH IIKOJIBI Kypca XHMUHU
SIBIISTFOTCSL:

1) ucnonv3osanue yMEeHW ¥ HABBIKOB PAa3JIMYHBIX BHUJOB IMO3HABATEIBHOM JIEATEIHLHOCTH,
npumeneHue OCHOBHBIX METOMOB TMO3HAHUS (CHCTEMHO- WH(OPMALMOHHBIA aHanmu3, HaOoneHue,
U3MEpPEHUE, TMPOBEACHUE OSKCIEPUMEHTa, MOJICITUPOBAHUE, WCCICIOBATEILCKAS JCSTEIBHOCTh) IS
W3yUYEHHSI Pa3IMYHBIX CTOPOH OKPY>KAIOLIEeH JeCTBUTENILHOCTH;

2)  eradenue OCHOBHBIMHM HHTEIUICKTYaJbHBIMH onepanusMu  ((HOpPMYJIHPOBKA THIIOTES,
aHaM3 W CHHTE3, CpaBHEHHE W CHCTeMaru3aius, 000OmeHHe W KOHKPETHU3alus, BBISBICHHE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H U MOMCK aHAJIOTOB);

3)  nosnanue 0OGBLEKTOB OKPYKAIOIIETO MUPA OT OOIIETO YePE3 OCOOEHHOE K EMHUYHOMY;

4)  ymenue BHIIBUIATH UIIEU U ONIPEIENATH CPEICTBA, HEOOXOAUMBIE JUISA UX PEATH3AIIUM;

5)  ymenue onpenensTh LETH U 3aj1a4M JESTEILHOCTH, BLIOMPATh CPENCTBA PEATU3AIMN €N
Y IPUMEHATH MX Ha MPAKTUKE;

6) ucnonbsoséanue PANUYHBIX HCTOYHHUKOB JUIS TOJNYYEHHs XHMHYECKOH WHQPOPMAIKH,
NOHMMaHWE 3aBUCHMOCTH COJepXaHWs U (GOPMBI TIpEACTaBICHUS WHPOpPMAIMK OT LeNel
KOMMYHUKAIMH U aJipecara;

7) ymenue TPONYKTUBHO OOINATHCA ¥ B3aUMOJEHCTBOBATH B IIPOLIECCE COBMECTHOM
JeSITETbHOCTH, YYUTHIBATh TO3WUIUH APYTHMX YYaCTHUKOB JESTEIBHOCTH, S(PQPEKTHBHO pa3pemarb
KOH()JIMKTHI,

8) 2omoenocms W CHOCOGHOCTH K CaMOCTOSTENLHONW HH(POPMALMOHHO- MO3HABATEIBHOM
JeSTEIbHOCTH, BKJIIOYash YMEHHE OpHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOpMaIUH,
KPUTHYECKHU OIICHUBATh U HHTEPIPETHPOBATH HH(DOPMAIIHIO, TIOTYIaEMYIO U3 PA3IMIHBIX UCTOUHHKOB;

9) ymenue wucnonb3oBath cpencTBa MHPOPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH
(ranee — HWKT) B penieHun KOTHUTHBHBIX, KOMMYHHUKAaTHBHBIX ¥ OPTraHW3AIMOHHBIX 3a1ad C
coOioieHueM TpeOOBaHUI SPrOHOMUKH, TEXHUKH

0€30MacHOCTH, THUTHEHBI, PECYpCOCOEPEIKEHHs, TMPABOBBIX M JTHUYCCKUX HOPM, HOPM
MH(POPMALIMOHHOM 0€30MacHOCTH;

10)  6radenue A3BIKOBBIME CpENCTBAMH, B TOM YHCJIE M SI3IKOM XMMHH — YMEHHE SICHO,
JOTMYHO W TOYHO HM3JIaraTh CBOIO TOUYKY 3PEHUS, MCIIOJIB30BATh aJCKBATHBIC S3BIKOBBIC CPEICTBA, B TOM
YKCJIC U CUMBOJIbHBIC (XUMUYECKHE 3HAKU, POPMYJIbI M YpaBHEHHS).

Ilpeomemnvimu pesynomamamu v3ydeHUs XMMUU Ha 0a30BOM YpPOBHE Ha 2 CTYNEHH CPEIHETO
o011ero 00pa3oBaHUs SBISIFOTCS:
I. B no3naBarensHOM chepe:

1. 3HaHue (NoOHUMAaHue) N3yUYeHHBIX TIOHATHM, 3aKOHOB U TEOPUIA;

2. YMeHUe ONMUCHIBATh IEMOHCTPAIIMOHHBIE U CAMOCTOSTEILHO MPOBEAEHHBIE IKCTIEPUMEHTHI,
HCIIOJIB3YSI ISl 3TOTO €CTECTBEHHBIN (PYCCKUM, POTHOM) SA3BIK U S3bIK XUMUH;

3. yMeHue Ki1accu(UUUpOBaTh XUMUYECKHE IIEMEHTHBI, IPOCTHIE U CIIOKHBIE BEIIECTBA, B TOM
YHCIie U OPTaHUYECKHE COCIMHEHUS, XUMHUYECKUE PEAKIIUH 110 pa3HbIM OCHOBAHUSM;

4. VMeHUe XapaKTepHU30BaTh HW3YyYEHHbIE KJIacChl HEOPraHMYECKHMX U OpPraHu4ecKux
COCIMHEHUH, XMMUYECKHE PEaKIINH;

5. 20MOBHOCMb TIPOBOJIUTH XUMHUYECKHUI AKCIEPUMEHT, HAOMI0NaTh 3a €ro MpoTeKaHHEM,
(UKCHPOBATH PE3YIBTAThl CAMOCTOSITEIBHOTO U IEMOHCTPHPYEMOTO SKCIIEPUMEHTA U JIeJIaTh BBIBOJIBL;

6. ymeHue (HOpPMYITUPOBAaTH XUMHYECKHE 3aKOHOMEpPHOCTH, MPOTHO3HPOBATh CBOICTBA
HEM3YYCHHBIX BEIECTB 110 aHAJIOTHH CO CBOWCTBAMH M3yYEHHBIX;

7. nouck UCTOYHUKOB XUMUYECKOW MHpOpMAIINH, ToTyYeHHe HeoOxonumoil nadopmanuu, eé

aHaJIn3, U3TrOTOBJICHUC XUMHNYCCKOI'O I/IH(l)OpMaI_[I/IOHHOFO MMPOAYKTA M €TI0 MPE3CHTA M,



8. énadenue O00s3aTeNbHBIMU CIPAaBOYHBIMM MaTepuanamu: Ilepuonndeckoil cuctemoit
xumudeckux sneMeHToB J[. M. MenneneeBa, Tabmuiieid pacTBOPUMOCTHU, DJIEKTPOXUMHUECKUM DSIIOM
HaIpPsHKCHUN METAIIIOB, PSAOM DJIEKTPOOTPULIATENIBHOCTH — Ul XapaKTEPUCTUKU CTPOEHHUs, COCTaBa U
CBOMCTB aTOMOB XMMHUYECKHX 31eMeHTOB [—IV mneprnonoB u 00pa3oBaHHBIX UMHU HPOCTHIX U CIOXKHBIX
BEILIECTB;

9. ycmauo@nieHue 3aBUCUMOCTH CBOWCTB M IIPUMEHEHUs BAXKHEWIINX OpPraHUYEeCKHX
COEIMHEHHUI OT UX XMMHUYECKOTO CTPOEHUS, B TOM YHUCIE U O0YCIOBIECHHBIX XapaKTEPOM ITOTO CTPOSHUS
(mpeaenbHBIM WM HETIPEAEIbHBIM) U HATMYMEM (DyHKIIMOHAIBHBIX TPYIIIL;

10.  mooenuposarue MONEKYI HEOPTAaHHUECKUX U OPTAaHUYECKUX BEIIECTB;

11. NOHUMAaHUe XUMHUYECKOM KapTUHBI MHpPA KaK HEOTHEMJIEMOW YacTH LEIOCTHOW HAyYHOMH
KapTUHBI MUDA;

IL. B 1leHHOCTHO-OPHUEHTAMOHHOI cepe

— aHanu3 U oyeHka TIOCIEACTBUHN JUIsl OKPYXKAIOIIEH Cpenbl OBITOBOM W TPOU3BOJCTBEHHOU
JIeSITEJIbHOCTH YEJIOBEKA, CBI3aHHOM C MTPOU3BOJICTBOM U TIEPEPaOOTKONH XUMHUECKUX MPOAYKTOB;

III. B tpymosoii chepe

—  npogedeHue  XWUMHUYECKOTO  JKCICPUMEHTA;  pa3eumue  HABBIKOB  Y4eOHOM,

MPOEKTHO-MCCIICIOBATEILCKOH WM TBOPUYECKOW JICATENBHOCTH TMPH BBIMOJIHEHUH WHIMBHYaJTbHOTO
MPOEKTA 110 XUMHH;

IV. B cdepe 3mopoBoro odpasa ku3Hu

— cobn00eHue IpaBmI 0€30IaCHOTO OOpAIICHHUS C BEIIECTBAMHE, MaTepHUaIaMH;, OKa3aHHUEe TIEPBOI
TIOMOIIU TIPH OTPABJICHUSAX, OXKOTAX M TPaBMaX, IMOJyUYECHHBIX B PE3yJIbTaTe HAPYIICHUS MPABUI TEXHUKU
0€30IMacHOCTH MPH pabdoTe C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAaHUEM.

Boinycknuk na 6a3zoeom ypoene nayuumcs:

— NOHUMams XUMHYECKYI0 KapTUHY MHUpPa KaK COCTaBHYIO 4acTh LIEIOCTHON Hay4YHON KapTHHBI
MUDA;

— packpvléams Poib XUMHH W XHMHYECKOTO MPOM3BOACTBA KaK IMPOU3BOIUTEIBHON CHIIBI
COBPEMEHHOTO 00IIIeCTBa;

— popmynuposams 3HaYEHUE XUMUU U €€ JOCTHKEHHI B TOBCEAHEBHOM KU3HU YEJIOBEKa,
— YCmaHaeIueams B3aUMOCBSI3H MEXK]Ly XUMHEH U IPYTUMU €CTECTBEHHBIMU HayKaMU;

— opmyruposams OCHOBHBIE IIOJIOKEHUS TEOPHUM XUMHUYECKOIO CTPOEHMS OPraHUYEeCKUX
coenuHeHnii A. M. bymiepoBa W WUIIOCTpUpOBaTb MX IPUMEpPAMHU U3 OpraHUYECKON U
HEOPraHUYECKOW XMWY,

— apeyMeHmupo8ams YHUBEPCAJIbHBIN XapakTep XUMHYECKUX MOHSATUN, 3aKOHOB U TEOPUU IS
OpraHUYECKOM U HEOPraHUYECKOU XUMHUH;

— ¢hopmynuposamse Tlepnoamueckuii 3akon J[. Y. MenzaeneeBa u 3aKOHOMEPHOCTH H3MCHCHH B
CTPOGHHU U CBOMCTBaX XHMMHYECKHX OIIEMEHTOB M OOpa30BaHHBIX UMH BEIIECTB HAa OCHOBE
[Teproamueckoil cucTeMbI Kak rpaduaecKoro otoopakeHus [leproaguiaeckoro 3akoHa;

— Xapakmepuzoeamu S- U p-3IIEMEHTHI, a TAKXKE KeJe30 M0 UX NoJjoxkeHuto B [lepuonnueckoit
cucreme /1. 1. Menpeneesa;

— Karaccuguyuposams XUMHUUYECKUE CBA3U M KPUCTAJUIMYECKHE PEIIETKH, OObSICHATh MEXaHU3MBI
ux oOpa3oBaHMsl U JOKa3blBaTh €IUHYIO IPUPOAY XUMUYECKUX CBs3€l (KOBAJIGHTHOW, WOHHOI,
METaJUTMYECKOM, BOIOPOHON );

— 00vACHAMD MMPUYIUHBI MHOFOO6paSI/I$I BCIICCTB, HCIIOJB3YA SABJICHHA HW30MCPHU, TOMOJIOTHH,
AJJIOTPOIINH;



— kaaccuguyuposams XUMUYECKHE pEaKIUH B HEOPraHWYECKOH M OpraHMYeCKOM XMMHUH IO
Pa3IUYHBIM OCHOBAHMSIM U ycmaHasnueams crienuuKy TUIIOB peakluil OT 00IIero yepe3 0CoOeHHOe
K €IMHUYHOMY;;

— Xapakmepu308ams TUIAPOIIN3 KaK crienu(UIHbIA 0OMEHHBIN MPOLIECC U paACKpblams €ro poib
B )KMBOM U HEXUBOU NPUPOJIE;

— Xapakmepu3o6amyb SIEKTPOIU3 KaK CHEHU(PUYHBI OKHUCINUTEIbHO- BOCCTAHOBUTEIbHBIN
MPOLIECC U ONPEACIIATh €r0 MPAaKTUYECKOE 3HAYCHHUE;

— Xapakmepuz06ams KOPPO3UI0 METAJIOB KaK OKHCIHMTEILHO- BOCCTAHOBUTEIBHBIN MPOIecC U
npeonazams COCOObI 3aIIUTHI OT HEE;

— Kﬂaccuqbuuupoeamb HCOPTraHNYCCKHUE U OPraHNYCCKUC BEIICCTBA,

— Xxapaxmepuzo8ams O0OIUE XUMUYECKHE CBOWCTBA BAKHEHIIMX KJIACCOB HEOPTAHUYECKHUX H
OpraHWYECKUX COCAMHEHUH B TJIaHE OT 00IIero 4epe3 0COOEHHOCTh K €IMHUYHOMY;

—  UCNONb306amb 3HAKOBYIO CHUCTEMY XHUMHUYECKOTO S3bIKa JUISI OTOOpaskeHHs COCTaBa
(xumuueckue (OpPMYIIbl) M CBOMCTB (XUMUUYECKUE YPABHECHHS ) BEIIECTB;

— UCNONb306amb TIPABUIIA U HOPMBI MEKYHAPOAHOW HOMEHKIATYPHI JJIs Ha3BaHUM BEIIECTB IO
dbopmynam u, Ha00OPOT, IJI COCTABICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYIT COETUHEHHH 10 MX
Ha3BaHUSIM;

— 3Hamb TPHBUAJIBHBIC HA3BAHUSA BOKHEHIIINX B OBITOBOM OTHOIIEHHH HCOPraHNM4YCCKHUX U
OpPTraHUYCCKHUX BCUICCTB,

— Xapaxkmepu306amb CBONCTBA, IIOJIy4€HUE U IPUMEHEHUE BAKHENIINX IPEACTABUTEIEH KIacCOB
OpraHMYECKHX  COEJUHEHMM  (aJKaHOB,  QJIKCHOB, AJIKUHOB,  aJKaJMEHOB,  apOMAaTUYECKHUX
YIJIEBOAOPOIOB, CIHMPTOB, (PEHOJIOB, aIbJIETUIOB, NPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
CJIOKHBIX 2(UPOB U KHUPOB, YIIECBOAOB, AMUHOB, aMHHOKHUCIIOT);

—-  ycmawaenueams 3aBUCHUMOCTh OJKOHOMHKH CTpPaHbl OT JOOBIYM, TPAHCIIOPTHPOBKU U
nepepaboTKH YIIIEBOIOPOTHOTO CHIPhs (HE(TH M MPUPOTHOTO ra3a);

— OKCIICPUMCHTAJIbHO nodmgep:)fcéamb COCTaB M CBOMCTBA BaKHEHIIMX HpeHCTaBHTeHCﬁ
HN3YUYCHHBIX KJIACCOB HCOPTaHMYCCKHUX M OPraHMYCCKUX BCHICCTB C CO6J'IIOILGHI/I€M IMpaBUJI TCXHHUKHU
0€e30IaCHOCTH I pa6OTBI C XUMHMYCCKHNMMH BCIICCTBAMHU U J'Ia60paT0pHBIM O60py,Z[OBaHI/IeM;

— Xxapakmepuz06ams CKOPOCTb XHUMHUYECKOW peakuuun M e€ 3aBHCHUMOCTh OT Pa3IMYHBIX
¢bakTopoB;

— Xapakmepu3z06ams XVUMHUYECKOE PAaBHOBECHE U €r0 CMEIICHHE B 3aBUCHMOCTH OT Pa3JIMYHBIX
(baxTopoB;

— Npou3800umMb PACYETHI M0 XUMUIECKUM (POpMysIaM U YPaBHEHHSIM Ha OCHOBE KOJIMYECTBEHHBIX
OTHOIIICHUH MEX]Ty YIaCTHUKAMU XUMHUECKHUX PEaKIHil;

— cobar00ame TpaBUIIa HKOJIOTMUECKO 0€30MacHOCTH BO B3aMMOOTHOILIEHHUSX C OKpYXKarollen
Cpeoi npu oOpaleH!H ¢ XMMHUYECKUMH BEIleCTBAaMH, MaTepruajlaMy U MPOLEeCCaMH.

BblnyCKHuK Ha bazoeom YPO6HE nOIiyuum 603MOICHOCHb HAYUUMbCA:

—  ucnonvb3oeamv ~ METOIbl ~ HAYYHOTO  TIO3HAHMS ~ TPHU  BBINOJIHEHWH  MPOEKTOB
1 y4eOHO-HMCCIIeIOBATENIbCKUX 3314 XUMHUYECKOW TEMaTUKH,

— npocro3upoeams CTPOCHUC U CBOMCTBa HE3HAKOMBIX HCOPTraHUYCCKUX U OPraHUYCCKUX
B€IICCTB HA OCHOBEC aHAJIOTHH,



— NPO2HO3UPO6AMb TEYECHUE XUMUYECKHUX IIPOLIECCOB B 3aBUCUMOCTHU OT YCJIOBUM UX MPOTEKaHUSA
U Tpeyiaratb Coco0bl yIpaBIeHHs 3TUMU IPOLECCaMU;

— ycmanaénuéams B3aUMOCBSA3M XHMMUU C TpeIMETaMH T'yMaHUTapHOTO IIHKJA (S3BIKOM,
JUTEpaTypor, MUPOBON Xy 0KECTBEHHON KYIbTYpOil);

— PAcKpwiéams PoJib XUMUYECKHUX 3HAHUN B Oy/ylieil MpakTUYeCcKoi e TeNbHOCTH;

— packpwvléamp pollb XUMUYECKUX 3HAHUM B (POPMUPOBAHUN MHAUBHIyaIbHON 00pa3oBaTeNbHOM
TPaCKTOPHH,

—  NPOcHO3UpPO6amsb CIOCOOHOCTh HEOPTraHMYECKUX W OPraHUYECKHX BEIECTB MPOSBIATH
OKHCJIUTCIIbHBIC I/I/I/IJII/I BOCCTAQHOBUTEIILHBIE CBOMCTBA C y‘-IéTOM CTEIICHEH OKHCJICHUS 3JICMCHTOB,
00pa3yromux ux;

— apeymenmuposams CIUHCTBO MHpa BCHICCTB YCTAHOBJICHHUCM TCHETUYCCKOM CBI3H MCKIAY
HEOPTraHNUYCCKHMMHU U OpTraHNYCCKHMHU BEIICCTBAMMU,

— gnademb XUMHUYCCKHUM SI3BIKOM JJIA O6OFaH_I€HI/I$I CJIOBApPHOTI'O 3aI1aca U pa3BUTUA PCUH,

— Xapakmepu306ams CTAaHOBJIEHHE HAy4YHOW TeOpHHM Ha mpumepe OTKphITus [leproanueckoro
3aKOHA U TEOPUH XUMUUYECKOTO CTPOCHHS OPraHMYE€CKUX BEIIECTB;

— KPHUTHUYCCKH OmMHOCUmMbCA K HCCBHOH&y‘lHOﬁ XUMHUYECKOU I/IH(i)OpMaI_[I/II/I, nonyqaeMoﬁ nu3
Pa3HbIX UCTOYHHUKOB;

—  nonumams TI00AILHBIE HpO6J'ICMBI, cTosAmMue TMmepes UYCIIOBCUCCTBOM (3KOJ'IOFI/ILICCKI/Ie,
OHCPIreTUUCCKUC, CI)IpI)eBBIG), n npe()ﬂaeamb IMyTHU UX PCUICHU, B TOM YUCJIC U C IOMOIIBIO XUMHH.

Cucrema OLlCHUBAHUS NIJIAHUPYEMBIX pPE3yJIbTAaTOB

OcHoBHasl 3a/1aua U KpUTEpUN OLIEHKU — OBJIAJIEHUE CUCTEMOM yueOHBIX JEHCTBHI ¢ M3ydyaeMbIM
y4eOHbIM MaTepHAaIOM.

Cucrema OLIEHKHU BKJIIOYAET B c€0sl BHYTPEHHIOKO (OCYILECTBISEMYIO CaMOM IIKOJION) ¥ BHELIHIOIO
(ocymecTBisieMast BHEIHUMU 110 OTHOIICHUIO K IIIKOJIE CIyKO0amHu).

JUis  OLEHKM  UCHOJb3yeTcs  NepCcOHHHUUMpOBaHHAss  HMHGOpMalus W aHOHUMHAas
(menepconuupoBaHHA).

[epcornduimpoBaHHO# OIEHKE TMOMJIEKAT TOJIBKO METANPEIMETHBIE U MPEIMETHBIC Pe3yIbTaThl
n3 610Ka «BBIMYCKHUK HAy4nuTCSI».

OneHka JOCTM)KEHHH peanu3yeTrcs «METOJOM CIIOKCHHUS», TPH KOTOPOM  (UKCHPYETCs
JOCTH)KEHUE OTIOPHOTO YPOBHS U €T0 MPEBbIIICHUE.

Jlnsi OLEHWBAHMS WCIOJB3YIOTCS: CTAaHAAPTU3MPOBAHHBIE NHCHMEHHBIE W YCTHBIE paboTHI,
IIPOEKTHI, TMpaKTHUECKUe padoThl, J1IAOOpaTOpHble pabOThl, TECThl, 3ayeThl, TBOPYECKHE pabOTBHI,
caMOaHaJIN3, CAMOOLICHKA, HAOMIONEHNS U TIp.

Tunsl 3agaHnii, KOTOPbIe HCNOJb3YIOTCS I OLEHKH J0CTHKEHUI:

1o (hopme OTBETA: C 3aKPHITHIM OTBETOM U OTKPBITHIM OTBETOM;

[0 YpOBHIO NPOBEPSAEMBIX 3HAHWH, yMEHHUI, crOCOOOB JeHCTBMI: 0a30BBbIH U IOBBIILICHHBIN
YPOBEHB;

[0 MCIOJIb3YEMbIM CpPEACTBaM: 3aJlaHusl JJI NMCbMEHHOW WJIM YCTHOM Oecenbl, MPaKTUYEeCKUe
3aJaHus, J1abopaTopHbIe padoThI;

1o (hopMme NMPOBEACHUSA: A1 UHAUBUyaJIbHON WU IPYIIIOBON PabOTHI.

HToroBasi oneHka CKJAJbIBaeTCs U3:

HAKOIUIEHHBIX OIICHOK (XapakTepu3yloT AMHAMUKY 00pa30BaTeIbHbIX JOCTHXKEHUH yyaIiuxcs);

OLICHKM 3a CTaHJapTU3UpPOBAaHHBbIE HTOTOBHIE pPabOTHl (XapaKTEpU3YIOT YpOBEHb IPHUCBOCHUS
Croco00B JICHCTBHIA)

BHyTpeHHI0OI0 cHCTeMy OLEHKH Ha CTyIeHH OCHOBHOIO o00umiero o0pa3oBaHusi
KJ1acCU(UIIUPYETCs CIEAYIOINUM 00pa3oM U BKIIIOYAET MPOLEAYPbI:

HHIUBHAYAJTbHbIE Pe3yabTaThl y4YallMXcsl - B cdepe pa3BUTHA y HHUX KOMIIETEHTHOCTHBIX
YMEHUI U HaBBIKOB, BBISIBIISIIOTCS B X0J1€ IICUXOJIOTO-II€JaroruuecKoro MOHUTOPUHTa;



NpeIMeTHbIE Pe3yJabTaThl - PE3yJbTaThl, MOJYUYCHHBIC B MPOIECCE OICHUBAHUS YUYUTCISIMU
IIKOJIBI Ha MPEMETHOM YPOBHE;

BHYTPHIIIKOJIbHbIE Pe3yJbTATBI - DPE3YJbTaThl, MOJYYCHHbIC B XOA€ aJMHUHUCTPATUBHOTO
KOHTPOJISI, HWTOTOBOM AaTTeCTallM¥ Yy4Yaluxcs (KOHTPOJbHBIE pabOThI, MPOMEXKYTOYHBIC, HTOTOBBIE,
JTUArHOCTHUYECKHUE);

BHEIIKOJIbHBbIE Pe3yJbTaThl - PE3yJIbTaThl OJIMMITHAJI, KOHKYPCOB, COPCBHOBAHHM, KOH(PEPEHIIHI
1 T.IL.;

pe3yNIbTaThl, MOJYYCHHBIE B XO€¢ He3aBHCHMOIl BHEIIHEH OLEHKHU - Pe3yJIbTaThl MOJYUYCHHBIC B
xone 'HA;

HedopMau30BaHHAasI OllEHKA - TOPTQOJIHO.

Jlns ommcaHus JOCTHXKEHHH OOydYaromuMxcs I1eJeco00pa3HO YCTAaHOBUTH CICAYIOUIHE TSTh
YPOBHEM:

YpoBennb

JlocTHKeHN e TNIAHUPYEMBIX Pe3yJbTaTOB

Ounenka
(oTMeTKA)

Ba3oBbIii
YPOBEHb
JOCTHKeHUH

JEMOHCTPUPYET OCBOCHHE YYEOHBIX IEUCTBUN C OMOPHOU
CUCTEMOM 3HaHUU B paMKax JHara3oHa (Kpyra) BblIEICHHbBIX
3agay.  OBmageHue  0a30BBIM  YpPOBHEM  SIBJISCTCS
JOCTaTOYHBIM JUIS MPOAOJKEHUSI 00yueHHUsl Ha Clenylomiei
CTyneHu oOpa3oBaHUs, HO HE IO HPOPHILHOMY
HaIlpaBJICHUIO

«YIIOBIIETBOPUTE
JLHOY (v
OTMETKa «3»,
OTMETKa
«3aYTEHOM).

IloBLIIIEHHBIN
YPOBEHb

YCBOCHUE  OIIOPHOM CHUCTEMBl 3HAaHUM Ha  yPOBHE
OCO3HAaHHOTO  IPOU3BOJILHOTO  OBNAJACHUS  YYEOHBIMU
JNEUCTBUAMH, JOCTaTOYHBIA O Kpyrosop, MMpoTa (WU
n30UpaTeIbHOCTH) MHTEpPECcOB. Takue oOydarolmecss MOTyT
OBITH BOBJIEUEHBI B IPOEKTHYIO AESTEIBHOCTH 10 MPEAMETY
U COPUEHTUPOBAHBI HA MPOJOIKEHHE OOYy4EHHUS B CTapIINX
KJIACCAX 10 JIAHHOMY MPOGUIIIO.

OLICHKA
«XOPOLIO»
(oTmeTKa «4»);

Bricokmii
YPOBeHb

bonee monHoe (MO CpaBHEHUIO C MPEIBIIYIIMM) YCBOCHHUE
OIIOPHOM CHUCTEMBl 3HAaHMM Ha YPOBHE OCO3HAaHHOIO
MPOU3BOJLHOTO  OBNAACHHUS  YYEOHBIMH  JCHCTBHUSIMH,
JIOCTATOYHBIA KPYro3op, mupoTa (Wi u30UpaTeIbHOCTH)
uHTepecoB. Takue oOyyaromiuecss MOTyT OBITH BOBJICUEHBI B
IIPOEKTHYIO JESATEILHOCTD 110 MPEIMETY U COPUEHTHUPOBAHBI
Ha MPOJOHKEHNE O0y4YeHHS B CTapILINX KJIAccax M0 IaHHOMY
npodIio.

OIICHKa
«OTITUIHOY
(oT™eTKa «5»).

IMonmxeHubIii
YPOBeHb

OTCYTCTBHUE  CHUCTEMaTHUYeCKOW  0a30BOW  TOATOTOBKH,
00yJaronMMcst He OCBOCHO JIaXKe U TOJIOBHHBI INIAHUPYEMBIX
pEe3yJIbTaToB, KOTOpbIE OCBaMBaeT OOJIBIIIMHCTBO
Oo0yJaromuxcsi, HMMEIOTCS 3HAYUTEIbHBIE TPOOENBI B
3HAHWSX, JajbHeHIIee oOydeHue 3arpyaHeHo. [Ipu sTom
OOyJaromUiics MOXKET BBINOJIHATH OTICIbHBIC 3aJaHUSI
MOBBIINIEHHOTO YpoBHA. JlaHHas Tpymnma oOydvarommuxcs (B
cpenHeM B Xxofe oOyueHHus cocTapisitomas okono 10%)
TpeOyeT cCHenuaibHOW JMAarHOCTUKW  3aTPyIHCHUH B
o0ydeHuH, MNpoOETOB B CHUCTEME 3HAHWW M OKa3aHUU
[CJICHANPABICHHON TIOMOIIM B JIOCTHDKCHHH 0a30BOTO
YPOBHS

«HEYIIOBIICTBOPH
TEJIEHOY
(oT™MeTKa «2»)

Huszknii
YPOBEHb

HQJIMYME TOJIBKO OTICNIBHBIX (parMeHTapHbIX 3HAHUN 10
IIPEIMETY, JlajgpHenniee oOyueHue IIPAKTUYECKU
HEBO3MOXKHO. Tpelyercst creruaibHasi MOMOIIb HE TOJIBKO
no ydyeOHOMY TpeaMeTy, HO U 1o (HOPMHUPOBAHHUIO
MOTHUBAIIMY K OOYYEHUIO, Pa3BUTHIO MHTEpeca K U3ydaeMoil
peaIMeTHOW 00JIacTH, MOHUMAHMUIO 3HAYMMOCTH MpeaMeTa
JUIS 5KW3HU U JIP.

OLIEHKA «IIJIOXO»
(oTtmeTka «1»)




XapakrepucTuka uM(ppoBoii OeHKH (0TMETKH)

«5» («OTIMYHO») —  ypOBEHB BBITIOJTHEHHUS TpeOoBaHUI 3HAYUTEIBHO  BBILIE
YIAOBJIETBOPUTENILHOTO: OTCYTCTBHE OIIMOOK Kak MO TEKyIIeMy, TaKk U IO MpeablAylieMy y4eOHOMY
MarepHaiy; He 6ojee 0JJHOro He0ueTa; JIOTHYHOCTD U MOJIHOTA U3JI0KEHHS.

«4» («xopomio») — ypOBEHb BBINIOJHEHUS TpPeOOBAaHWI  BBINIE  YAOBIETBOPUTEIHHOTO:
HCIIOJB30BAaHUE  JIONOJIHUTEIBHOIO MaTepuana, IOJHOTa U JIOTUYHOCTh PACKPBITHS  BOIPOCA;
CaMOCTOSITENIBHOCTh CYXKICHHH, OTpa’KeHHE CBOETo OTHOLIEHUS K mIpeamery obcyxaeHus. Hamuuume
OMOOK M  HEIOYETOB B KOJIMYECTBEHHOM BBIPRKEHUHM I10 OTAEIbHBIM IpeAMETaM OTpakaeTcs B
JIOKAJIbHBIX aKTaX O TEKyLIeil U NTOroBoH (pyOekHOoil) arrectauuu oOy4aroluxcsl.

«3» («y10BJIETBOPUTEJIBHO») — 10CTATOYHbI MUHUMAJIbHBIM ypPOBEHb BBIOIHEHHS TpeOOBaHU,
MPENbABISIEMBIX K KOHKPETHOM paboTe, OTAENbHbIE HapyIIEHUS JIOTUKM H3JI0KEHUS MarepHuaa;
HENOJIHOTAa PacKpbITHs Bompoca. Hamuuume ommOOK M HEJOYETOB IO OTHCIBHBIM HpeAMeTaM B
KOJJMYECTBEHHOM BBIPQKEHUH OTPAKACTCS B JIOKAIBHBIX aKTaX O TEKyNIEH M UTOTOBOH (pyOeKHO)
aTTecTalMy 00y4aroLuXCsl.

«2» («1JI0X0») — YPOBEHBb BBITIONHEHUSI TPEOOBAHWN HUXKE YIOBJICTBOPUTEIHHOTO: HAPYIICHUE
JOTMKM; HEMOJHOTa, HEPAacKphITOCTh OOCYKJIAaeMOro BOMNpOCa, OTCYTCTBHUE apryMeHTaluu Juoo
OLIMOOYHOCTh €€ OCHOBHBIX NoJjoxeHu. Hamuune omuOoK U HEIoueToB MO OTAENIbHBIM MpeIMeTaM B
KOJIMYECTBEHHOM BBIPQXKEHUU OTPAXKAETCS B JIOKAJIBHBIX aKTaX O TEKYyLIEH M UTOroBoil (pyOexHoil) 06
arrectanuy 00yJaromuxcs.

KoHTpoJIbHO-U3MepuTeIbHbIE MAaTEPUAJIbI NIPEIHA3HAYEHBI JUISl MPOBEPKU YPOBHS YCBOCHMS
y4eOHOro Marepuajia Ha OCHOBaHMHM OOpa30BaTENbHOTO MHUHHUMYyMa COAEpX aHHUs oOpa3oBaHUS H
TpeOOBaHUI K YPOBHIO TIOATOTOBKM BBITYCKHUKOB IIKOJI. OHU COCTaBIIEHBI Ha OCHOBE TEIarormuecKOM
MPAKTHKHU C YYETOM Pa3IHMYHbIX METOAMYECKHUX Pa3padOoTOK.

ITo BceM maBam Kypca v UX pasaenaM NMpeaiaracTcs TeKyIuid 1 TEMATHYEeCKUI KOHTPOJIb 3HAHUI
U yMeHUu# B popMe XUMUYECKUX TUKTAHTOB U TECTOB, CAMOCTOSATEIbHBIX U KOHTPOJIBHBIX pa0oT. 3aaHus
000MX BapHaHTOB PaOOT CXOJIHBI IO COIEPKAHUIO U XapAKTEPY BBIMOTHAEMBIX YUCOHBIX TCUCTBUM.

IIpoBeaeHne XUuMH4Y€CKOT0 TMKTAHTA

3aIlaHI/IH JJIA oboux BApUAHTOB KpPATKO 3allMCBIBAIOTCA Ha HHHGBOI;’I CTOPOHC MOOCKH HIIM Ha
KOOOTPAHCIIApPAaHTEC,; OTBCTHI HAa BOIIPOCHI KCIIATCIbHO HAIIMCATh Ha O6paTHOfI CTOPOHC JOCKH WJIN TAKKEC
Ha KOAOTpaHCIIapaHTC. Vuurtens 3a4nTHIBAET COACPIKAHHUEC BOIIPOCA, ydallHUCCd 3allMCbIBAIOT OTBET B

TeTpasx.
ITo okoOHYaHWYU AWKTAHTa MIPOBOIUTCS CaMOITPOBEPKa:
. OIIIMOOK HET — OIIEHKA «5»;
. JTOMyYIIEHbI 1—2 ommOKu — «4»;
. JIOTTYIICHBI 3 OMUOKH — «3».

B 3aBHCHUMOCTH OT CTEIICHU MOATOTOBICHHOCTH YYAIlUXCS YUUTEIb MOXKET H3MEHUTD KPUTEPHIiA
OLIEHKU padoT B MOJIb3y yUCHHKA.

IIpoBenenue camocrosiTeIbHON padoThI

CamocrosTenbpHas paboTa npearnonaraet Judo0 mapHyr, JIM00 rpymnmnoByo GopMy padOTHI U aeT
BO3MOXHOCTb JIy4llIC OTpa6OTaTB HN3y4aCMbIC BOIIPOCHI 1104 KOHTPOJEM YYUTCIA W B XOAC
CaMOCTOSITEIILHOM JCSATENBHOCTH (1151 00yUaromieid paboThl) MO0 JTydllle TOATOTOBUTHCS K KOHTPOJIBHOM
paboTe, KOTOPYIO MPEACTOUT BBIMOJHATH HA CIEAYIONIEM Ypoke (st o0oOmmaromnieir paboTel). 3amaHus
BBIMOJTHSIOTCS B mape (TPyIIe), 4TO MO3BOJISIET SKOHOMHUTH BpeMs Ha oTBeT. OTIeNnbHbIe 3a1aHus (101
3HaKOM*) ydamuecda BBIIOJIHAOT CaMOCTOATCIBHO. I[HH KOHTPOJIA YydYalluMCAd TMPEAOCTaBIACTCA
BO3MO)KHOCTh CBEPHUTH CBOM OTBETHI C 3TaJOHAMH, KOTOpbIC OyayT HaHbl yYUTEIEM IO OKOHYAHHHU
paboTHL.

Ounenka NpaKTHYEeCKUX YMEHUH YYAIUXCH

Yuurein JOJDKCH YUYW TBIBATL:

- MPAaBWJIBHOCTH OTPEICIICHUS 1IN OTIBITA;

- CAMOCTOSTEIIBHOCTD MO100pa 000pyI0BaHUS 1 O0BEKTOB;




- MOCJIeIOBATEILHOCTD B BBHITIOTHEHUH PAOOTHI MO 3aKJIaJIKE OTIBITA;
- JOTUYHOCTh ¥ TPAMOTHOCTD B OITMCAHWH HAOIIOACHUH, B (hOPMYIIMPOBKE BEIBOJA M3 OIBITA.

OtMmerka "5"

- IpaBHUJILHO OIIPEACIICHA LCJIb OIIbITA,

- CaMOCTOSITEbHO, C HEOOXOAMMOW MOCIEI0BATEIbHOCTRIO TPOBEACHBI MOAO0D
00opynoBaHus U OOBEKTOB, a TAK)KE PadOTa MO 3aKIaIKE OTbITA;

- Hay4HO I'PaMOTHO, JIOTMYHO OMHCaHbl HAOMIONEHHS U C(HOPMYITUPOBAHBI BHIBOMIBI M3
OIlbITA.

OtMmeTka "4"

- IPaBUJILHO OIIpe/ieieHa L1eJb OIbITa;
- CaMOCTOSITENIBHO IPOBEIeHa paboTa 1o moadopy 000pyoBaHHs, OOBEKTOB;

IpU 3aKJIaJIKe OIbITa JA0MycKatoTcs 1 -2 omunoky;

- Hay4HO T'PaMOTHO, JIOTUYHO ONHKCAHBI HAOIIONCHUS U C(OPMYIUPOBAHBI BHIBOABI U3
OTIBITA;

- B ONMCAaHUM HAOIIOICHUHA U3 OTBITA JONYCKAIOTCS HEOOIbIINE HETOYHOCTH

OtMmertka "3"

- IPaBWJILHO OTIPE/IeIICHA 1IeJb OTIBITA,
- moa0op 000pynOBaHUS U OOBEKTOB, & TAKXKE padOTHI MO 3aKJIAJKE OIBITA TPOBEICHBI
C TMIOMOIIIBIO YUUTEIIS;

- AO0IIYCKAarOTCA HCTOYHOCTHU U OILIIMOKH IIpU 3aKJIaJIKC OIIbITa, OIIMCaHUHN Ha6J'IIOI[€HI/II7I,
(hOpPMYITUPOBAHHUHU BBIBOJIOB.

OtMmerka "2"

- HE OIIpeJieliCHa CaMOCTOSTENILHO eI OIIBITA;
- HE 0TOOpaHO HYXHOE 000pYyJ0BaHHE;
- IOMYCKAIOTCS CYIIECTBEHHBIE OIINOKH IIPH 3aKJIaAKE U OPOPMIIEHHNH OIBITA.

Ouenka yMeHMii MIPOBOAUTH HAOIIOICHUS

VYyurens 10JKEH YUUTHIBATh:

- IPaBUJILHOCTh MPOBEACHNS HAOIIOICHUH 110 33JaHUIO;

- YMEHHUE BBIJICIISTh CYIIECTBEHHBIC TPU3HAKHU Y HaOmonaeMoro oobekra (mmpoiecca),

- IOTUYHOCTh M HAYYHYI0 TPAaMOTHOCTH B 0(DOPMIICHUU pe3y/1bTaTOB HAOMIOACHUH U B BBIBO/IAX;
- POBEJICHUE HAOIFOJCHMSI 110 33 IaHHIO;

OtMmerka "5"

- MPABWJIHHO TIO 33JIAHUIO YUUTEISI MPOBEICHO HAOIIOICHNUE;
- BBIJICTIEHBI CYIIICCTBEHHBIE IPU3HAKH Y HAOII0IaeMOTo 00beKTa (Tiporiecca);
- JOTMYHO, HAy4YHO I'PAMOTHO 0(OPMIIEHEI PE3YILTATEI HAOMIOAEHUI U BEIBOILL.

OtMmeTka "4"

- IPaBMJIBHO TIO 33/IaHHIO YYHUTEINS POBEACHO HAOIIOICHNE;

- TIPH BBIICJICHUU CYIIECTBEHHBIX MPU3HAKOB y HAOIIONAEMOro oOBeKTa (Iporecca)
Ha3BaHbI BTOPOCTETICHHBIE,

- JOIyCKaeTCsl HEOPEKHOCTEL B 0POPMIIEHNH HAOIIOAEHHUI U BEIBOIOB.

OtMmerka "3"

- JIOTYCKAIOTCSI HETOYHOCTH M 1-2 OIIMOKM B MPOBEICHUM HAOIIONCHUN 10 3aJaHUI0
YAHUTEIIS;

- TIPH BBIICJICHUU CYIIECTBEHHBIX MPU3HAKOB y HAOIIOMAEMOro oObeKTa (Iporecca)
BBIJICTISTIOTCS JIMIITH HEKOTOPBIE;

- IOy CKaroTcs omuOKH (1-2) B oopMIICHMH HAOIIONCHUH 1 BBIBOJOB.

OtrMmerka "2"

- momyckaroTcst omuoku (3-4) B mpoBeIeHUN HAOIIONEHUH 10 3aJJaHUI0 YIUTEIIS,

- HETIPaBWJIBHO BBIICTISIOTCS PU3HAKU HaOmoqaeMoro o0bekTa (mpoiecca);

- pomyckarTcs ommOku (3-4) B odopmieHun HaOmoneHuid U BBIBOAOB. dopma
arTecTallid MO OHWOJOTHH MOXKET OBITh Pa3IMYHOW: YCTHBIM 3K3aMeH Mo Ouseram,
3amuTa pedepara, TeCTUPOBaHUE, 3aIIUTA _MPOEKTA.

@opMmbl NpeACTABIeHUs 00pPa30BaTeIbHBIX Pe3y/IbTATOB:

e Talenb YCIEBAaEMOCTH MO THpeaMeTraM (C yKa3aHMeM TpeOOBaHUHM, NPEABABISIEMBIX K
BBICTABJICHHUIO OTMETOK);

® TEKCThl HMTOTOBBIX JHWAarHOCTMYECKUX KOHTPOJBHBIX palOT, AMKTAaHTOB M T.J. U aHAIU3 HUX
BBINIOJIHEHMST oOyuaromumcst (MHpopmanus 00 31eMEHTax M YPOBHSX IPOBEPSIEMOrO 3HAaHUS —
3HaHUS, TOHUMaHUs, TPUMEHEHHS, CHCTEMaTH3aIi1 );

® YCTHas OLIEHKA YCIEIIHOCTH PEe3yJbTaToB, (GOPMYJIUPOBKA NMPHUUMH HEydad M PEKOMEHJAIMH 110
yCTpaHEHUIO TPOOEIIOB B OOYYCHHOCTH TI0 TIPEIMETaM;

® 1opTdoIHo;




® DC3YIbTAaThl IICHUXOJIOTO-IIEAArOTHYCCKUX I/ICCJICI[OBaHI/II\/'I, WITIOCTPUPYIOIIUX TUHAMHUKY pa3BUTHUSA
OTACIBbHBIX HHTCIVICKTYAJIBHBIX U JIMYHOCTHBIX Ka4Y€CTB 06yqa101ue1"OC${, yyz[

KpuTepusiMu olleHHBAHUS SIBISIOTCS:
® COOTBETCTBHE JIOCTHTHYTHIX TIPEIMETHBIX, METANpPEJIMETHBIX U JIMYHOCTHBIX PE3YJIbTaTOB
oOyuaromuxcsi TpeOOBaHHUSIM K pe3ylbTaTaM OCBOCHHUS 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmero odpazosanust I'OC;
® MHAaMHKa Pe3yJIbTaTOB MPEAMETHONW 00y4eHHOCTH, popmupoBanus Y Y/I.
OrneHKa TOCTHIKEHUSI METANPEIMETHBIX PE3yTBTaTOB MOXET MPOBOIUTHCS B XO/IE€ PA3IHYHBIX TPOIIETYD.
OcCHOBHO# MpoLeAypOil HTOrOBON OIEHKH JOCTHKEHHSI METAIIPEIMETHBIX PE3YyNIbTaToB ABJSETCS 3alUTa
WTOTOBOTO HHIUBHUIYaJIFHOTO TIPOCKTA.

Coaep:xanue yueOHOIo nmpeaMera

Xumus 10 kaacc. ba3zoBrblii ypoBeHb

Teopua cmpoenusa opeanuueckux coeounenuii A. M. Bymnepoea. Ilpeomem opzanuueckoit
xumuu. Opeanuueckue eewjecmea: NPUpooHvle, UCKYCCMBEHHble U cunmemuyeckue. OcobeHnocmu
cocmaesa u Cmpoenus opeanudeckux gewyecms. Bumanusm u e2o kpax. Ilonamue 06 yeneso0opooax.

OcHOBHBIE N0JI0KEHUS] TEOPHH XUMHYECKOro cTpoeHusi bytieposa.

BanentHocth. CTpykTypHBIE (DOpMYNBI — TMOJIHBIE U cOKpaméHHble. [IpocThie (omuHapHbIE) U
KpaTHbIE (JIBOITHBIE U TPOIHBIE) CBSI3U.

N3omepsl 1 u3zomepus. B3anmHoe BiusiHME aTOMOB B Mousekyne. /lemoncmpayuu. 1lnaBnenue,
oOyrmMBaHNE W TOPEHUE OPraHUYEeCKUX BemecTB. Mopaenu (mapocTep:KHEBBIE M OOBEMHBIC) MOJIEKYI
OpraHMYECKNX COEIMHEHMM pa3HbIX KiaccoB. OmpeneneHue 53JIEMEHTHOIO COCTaBa OpPraHMYeCKHUX
COCIMHECHUM.

Jlabopamopnwie onvtmut. V13roTOBIECHNE MOJIETIEH OPraHUYECKUX COCTUHEHUI.

Yri1eBo1opoabl U UX NPUPOAHbIE HCTOUYHUKHU

IIpenenbHble yrieBogopoabl. Aukanbl. OnpeneneHue. [oMonoruyeckuii psja ajkaHOB M €ro
obmas Qopmyna. CrpykTypHas wu3oMepusi ymiepoqHod menu. Pamumkanel. HomeHkiarypa ankaHOB.
XUMUYEeCKHe CBOWCTBA ajKaHOB: TOpPEHHE, peakluH 3aMelleHusl (TaJoreHHUpOBaHHUE), peaKlus
pa3lIoKEeHUsI MeTaHa, peakIus JETHIPUPOBAHUS dTaHa.

HenpeneabHblie yrieBoaopoabl. AJikeHbl. OTuieH. OnpezneneHue. [omMoloruyeckuid psia
ankeHoB. Homenknarypa. CrpykTypHas ¢ OPOCTpPAHCTBEHHasi (TeoMeTpuyeckas) H30Mepusi.
[IpoMbInIeHHOE MOJyYeHHE aJKEeHOB: KPEKUHT M JETUIPUPOBAHME alkaHOB. JlaboparopHoe mosydyeHue
STWJIEHAa —  peakuus  JeTUAparalud  3TaHoja. Peaknuum  NPUCOEAMHEHUS:  TUJparaius,
TUAPOTAIIOTeHUPOBAaHNE, TaJIOTeHUpOBaHue, nonumepusaunu. IIpaBuno MapkoBHukoBa. OxucieHue
ankeHoB. KauecTBEeHHbIE peaKkIuu Ha HEMPEIEIbHbIE YITIEBOIOPOIbI.

Anxanuennl. Kayuyku. Onpenenenne. Homenknarypa. ConpsixéHHble aueHsl. byranuen-1,3,
nzonpeH. Peakums JlebeneBa. Peaknuum mnpucoequHeHus ankagueHoB. Kaydyku: HaTypasibHBIH,
cuHTeTn4eckue (OyTaaIneHOBbIN, M30TIPEHOBBIN). Bynkanuzamus kayuyka. PesuHa. DOOHHUT.

Aaxunbl. Onpenenenue. Homenknarypa. Iloayuenne u npumeHeHHe aneTUIEHAa. XUMUYECKUE
CBOMCTBA alETWJIEHA: TOPEHHE, PEaKIHUHU MPUCOEIUHEHMS: THIPOrajJOr€eHUpPOBAHHUE, raJOT€HUPOBAHUE,
ruznparanus (peakuus Kydyeposa). BUuHUIXnopua, noaIMBUHIIXIOPHI.



Apenbl. Onpenenenue. benson: ero crpoeHne, HeKOTopble (PU3NYECKHE U XMMHUYECKUE CBOWCTBA
(ropeHue, peakuMM 3aMEIICHMs — TaJOreHUPOBAHHWE, HUTPOBAHUE), MOJYyYEHUE U TPUMEHEHHE.
OKcTpakuus.

Ipuponnbiii ras. CocrtaB npupogHoro raza. Ero Haxoxnaenue B mnpupone. IIpeumyriectsa
NPUPOAHOTO Tra3a Kak TOIUIMBA. XUMHUecKas IepepaboTka MPUPOAHOTO rasza: KOHBEPCHs, MUPOJIU3.
CuHTe3-ra3 u ero ucrojab30BaHHeE.

Hedg1s u cnocodbl eé mepepadorku. [lonyTHblii HedTsHON ra3, ero cocraB u (pakuum —
ra3oBblii O€H3MH, IpomnaH-OyTaHoBas, cyxod ra3. Hedrtb, e€ cocraB u mnepepaboTka — MeperoHka,
KpekuHr, pudopmuHr. Hedrenpomykrsl. OkTaHOBOE YHCIIO; OCH3UH.

KamenHblii yroab M ero mepepadorka. Vckomaemplid yrojb: aHTpPalUT, KaMEHHBINA, OypbIH.
KokcoBanue kamenHoro ymis. KokcoBblii ra3, aMMmuayHasi BOJa, KaMEHHOYTOJIbHas CMOJA, KOKC.
lNasudukanus 1 KaTaaUTHYECKOE THAPUPOBAHNE KAMEHHOTO YIJIS.

Jlemoncmpayuu. l'opeHue MeTana, 3TaHa, auetuieHa. OTHOLLIEHWE METaHa, STUJICHA, alleTUIICHA U
OeH301a K pacTBOpaM IepMaHraHara kamus u OpoMHOM Boje. IlomyueHue »sTmiieHa peakuuen
JNETUapaTalliyd dSTaHOJA W alleTWICHa TUIPOIM30M KapOuaa kanbliusg. PasnokeHue kaydyka mpu
HarpeBaHWH, WCIBITAHWE TMPOAYKTOB pA3IOKEHUS Ha HENpeneNnbHOCTh, Kowekiuu «Hedts wu
HedrenpoayKkTel», «KaMeHHBIN yronb U IPOAYKTHI ero nepepaboTkny, «Kaydaykmy.

Jlabopamopnwie onvimsi. OOHapyXeHUE TNPOAYKTOB ropeHusi cBeud. lccienoBaHue CBOMCTB
Kay4yKOB.

Kuciopoa- u azorcoaepkamme opraHu4ecKue coeMHeHUus

Onnoaromuble  cnuptbl. Onpenenenue.  DyHKUMOHANbHAas  TUAPOKCUIIbHASA  Tpymia.
T'omonorudeckuii psig MpeaenbHBIX OJHOATOMHBIX CIUPTOB. M3oMepusi MooXeHus (yHKIHOHATBHOM
rpynmbl. Bomoponnas cBsfi3b. XUMHUYECKHE CBOWCTBA CHOUPTOB. AJjbierujanas rpynna. Peaknus
sTepuHUKaIMH, CIOKHBbIE dpupsl. [IpuMmenenue cnuproB. [leiicTBHE METHIOBOTO M 3THUJIOBOTO CITUPTOB
Ha OpraHu3M YeJIOBEKa.

MHuoroaromusble cnupThl. Onpenenenue. DTHiIeHIMKoIb. [unepu. [lonyuenue u xumuueckue
CBOMCTBa MHOTOATOMHBIX cTUpTOB. KauecTBeHHas peakiivs Ha MHOTOATOMHBIE CITUPTHI. AHTU(DPU3.

®enon. CtpoeHue, MoiyueHHe, CBOMCTBA W MpUMEHEHHe QeHona. KadecTBeHHBIE peaknuu Ha
(denon. BzanMHoe BIMsHUE aTOMOB B MOJIeKyJie eHoa.

Aasbaeruapl. Omnpenenenune. @opmanbaerus U aueTajdbAerua. XHUMUYECKHE CBOMCTBa
anpaeruioB. KadecTBeHHble peaknuM Ha anpieruabpl. Peakuuu mnonukonaeHcauuu. KapOoHubHas
rpymnma. KeToHsl Ha IpuMepe aneToHa.

KapGonoBble kuciorbl. IlpenesibHble O0IHOOCHOBHBIE KapOOHOBBIE  KHCIOTBI, HUX
romosiornueckuid psia. [lomydenne u npumeHeHue. XMMHUYECKUE CBOMCTBA KapOOHOBBIX KUCIOT. Peakius
aTepuUKAIIIH.

Caoxublie d¢pupsnl. Kupsbl. Peakuus stepudukanym. Crnoxabie 3¢pupbl. JXXupel, UX cocTaB H
ruAposn3 (KUCIOTHBIN U 1IeT0uHOM ). MbLia. ['uapupoBaHue sKUPOB.

YraeBoabl. YrieBonbsl. MoHocaxapuabl. [roko3a kak anpaeruaocnupt. Copout. MonodHokucioe
u cnuproBoe Opokenue. Porocuntes. Jucaxapuasl. Caxaposa. [Tonucaxapuasl: kpaxmall, IeJIIH0I03a.

AMUHBI. AMUHOTpYyIIa. AMUHBI NpeAeiabHble U apoMartuueckue. AHWIMH. [lonydyeHne aMHUHOB.
Peaknus 3unnHa. XuMru4yecKue CBOMCTBA M MPUMEHEHUE AMUHOB.

AMMHOKHCI0THI. Belkn. AMHHOKHCIIOTHI Kak aM()OTEepHbIE OpraHUYECKUe COeTMHEeHUS. | THIIMH.
Peakuust nonukonaencauuu. [lentuanas csa3p. [lepBuunas, BropuyHas, TPeTUUYHASI CTPYKTYPHI OEIIKOB.
KauectBennple peaknmu Ha Oenku. [wnponms. Jlenarypamnws. buonormdeckue QyHKIHH OCIKOB B
OpraHu3Me.

Jemoncmpayuu. Oxucienue cnupra B anpiaeruj. KadecTBeHHas peakuuss Ha MHOTOATOMHBIE
cnupthl. PactBopuMocTh deHoNa B BoJe MPU OOBIYHON TeMIieparype U Ipu HarpeBaHuu. KauecTBeHHbIE
peakiuu Ha (enon. KadecTBeHHbIe peakMM Ha albAETHIbL. B3aumopelcTBHE TIIOKO3bI C THIPOKCHIOM
menu(Il) kak anpaerugocnupra. KauecrBeHHas peakuus Ha kpaxMmai. [[BeTHbIE peakiuu OEKOB.

Jlabopamopnwie onvimer. CpaBHEHUE CKOPOCTM MCIApEHUs] BOABI U ATaHONA. PacTBOPUMOCTH
MUEpUHa B BOJE. XHMMHMUYECKHME CBOWCTBA YKCYCHOM KHUCHOTHL. OrmpenesieHHe HenpeneabHOCTH
pPacTUTEIBHOIO MAacJIa.

Ilpakmuueckan pavoma. Vinentudukamnmsi OpraHUIeCKUX COCTUHECHHM.

Oprannyeckasi XuMusi 1 0011eCTBO

Bbuorexnonorus. Ilepuonst e€ paszButua. Tpu HampaBieHuss OMOTEXHOJIOTHUU: TeHHas (WM
TeHETHYEeCKasl)) MHXXCHEPHs, KJIETOUYHAs WH)KEHepus; Ouonormueckas WHxKeHepus. [eHeTmuecku



MoguduuupoBanHsle  opraum3mbl  (I'MO) u  TpaHcreHHas — mpoaykuus.  KioHupoaHnwue.
NMMobOunuzoBaHHble (EPMEHTHI U UX IPUMEHEHHE.

Ionumepsl. Knaccudpukanus noaumepoB. McKycCTBeHHbIE MOIMMEpPHI: LEIUTYJION], alleTaTHBINA
mENK, BUCKO3a, Ie1o(daH.

Cunrernueckne moauMepbl. CrocoObl MOMY4YEHHsS  MOJIMMEPOB: MOJMMEpH3alMs U
nonuKoHAeHcanus. CUHTeTHYeCKHe Kaydyku. llmacTmaccel: MOIMCTUPOIN, Te(IIOH, MOJTUBUHIIIXIOPHI.
CuHTeTn4ecKke BOJIOKHA: KallpOH, HAIlJIOH, KeBJap, JJaBCaH.

Jemoncmpayuu. Konnekuuy IUIaCTMacC, CHHTETUYECKUMX BOJIOKOH U M3AEIUM M3 HHX.
PaznoxeHune mnepokcuga BOJOpPOAAa C TIOMOINBIO Karaja3bl MPUPOAHBIX 00BbekTOB. Komnmekius
cuHTernyeckux moroumux cpeacts (CMC), copepxamux sH3uMbL. VMcnbiTanue cpeast pactBopa CMC
WH/IUKAaTOPaMHu.

Jlabopamopnwie onvtmal. 3HAKOMCTBO ¢ 00pa3IamMu TIACTMACC, BOJIOKOH M Kay4yKOB.

Ilpakmuueckaa paboma. Pacnio3HaBaHUE MJIACTMACC U BOJIOKOH.

Xumus 11 kaace. ba3oBblii ypoBeHb

CTpoeHue BeulecTn

OcHoBHbIE cBeleHMsI 0 cTpoeHuM aroma. CTpoeHue aroma: SIpOo U DIEKTPOHHAas 000JI0UKa.
N3otonbl. XUMUYeCcKuid 31eMeHT. bolblioi aipOHHBIN KOJUTaiaep. YPOBHHU CTPOCHUS BEIIECTBA.

IHepuonnyeckass cucremMa xumMuyeckux diemeHToB /. . MenaeineeBa B cBere y4eHHsl O
cTpoeHnu atomMa. OU3MUECKUl CMBICI HOMEPOB: 3JIEMEHTa, IEPUO/ia, IPyIIbl. BaneHTHbIE AIEKTPOHBI.
DJexTpoHHas KoH(pUTrypalus aroMOB. 3aKOHOMEPHOCTH M3MEHEHUS! CBOMCTB AJIEMEHTOB B MEpPHOAAX U
rpynnax. JJIeKTPOHHbIE CEMENCTBA XUMUUECKUX JIEMEHTOB.

duinocopckre ocHOBbI 00mHOCTH Ilepuoguyeckoro 3aKoHaA W TEOPHUHM XHUMHYECKOIO
crpoenms. [Ipeanocbuiku oTKpbITUS [leproanueckoro 3akoHa U TEOPUM XUMHUYECKOIO cTpoeHus. Poib
JUYHOCTH B UCTOPUU XUMHUH. Poslb MPAKTUKU B CTAHOBJIEHUHU U Pa3BUTUU XUMHUUYeCKoU Teopun. MoHHast
XHMHUYeCKasl CBSI3b M HOHHbIE KPUCTA/LUIHYeCKHe peméTku. KaTnoHbl Kak MPOIyKT BOCCTAHOBICHHS
aTOMOB METAJJIOB. AHMOHBI KaK MPOAYKT OKUCJIEHUsI aTOMOB HeMeTaloB. MloHHas XxuMuueckas CBsizb U
HMOHHAsI KpUCTaJuInYecKas peléTka. MIoHbI MpoCThIe U CIIOKHBIE.

KoBajieHTHasi XuMHYeCKasi CBAI3b. ATOMHbIE H MOJICKYJISIPHbIe KPUCTANINYECKHE PEIIETKH.
KoBasieHTHas HenosipHas ¥ MOJSIPHAs CBA3H. DJIEKTPOOTPULIATENbHOCTh. KpaTHOCTh KOBaJIGHTHOM CBSA3H.
OOMEeHHBII 1 TOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBaJCHTHBIX cBA3eil. [lonsapHOCTH CBA3M
U TIOJISIPHOCTh MOJIEKYJIbl. MOJIEKYISIpHBIE M ATOMHBIE KPUCTAJUIMYECKHUE PEILIETKH.

Merajuinyeckass CcBf3b. MeTalIMUeCKUe KPUCTAUIMYECKUE pPemETku. Mertaminyeckas
XUMHYECKas CBA3b: NOH-aTOMBI U 3JIE€KTPOHHBIN Ta3. @U3ndeckue CBONCTBA METAJUIOB U UX IPUMEHEHHE
Ha OCHOBE 3TUX CBOKCTB. CIUIaBbl YEPHBIE U LIBETHHIE.

Bonopognas xummMuueckass cBf3b. BonoponHas XuMudeckas CBsI3b: MEXKMOJIEKYJISpHas U
BHYTPUMOJIEKYJIIpHasA. 3HAYE€HNE BOJIOPOJHOM CBSI3U B IPUPOJE U )KU3HU YEIIOBEKA.

Hosumepsl. [lonumepbl, MX MOJyYEHUE: pPEAKLUUU MOJUMEPHU3ALUN U IOJMKOHJICHCALUH.
[Inactmaccel. Bonokna. Heoprannueckue noaumepsl

JucnepcHble cucTeMbl. JlMCniepcHBIE CHUCTEMBL: JIUCTEepcHas (a3a M JAUCHEPCHOHHAs Cpeaa.
Krnaccudukanus aucrnepcHbIX CHUCTEM IO arperaTHOMy COCTOSHUIO U 10 pa3Mepy YacTHll ¢a3bl.
I'pyOonucniepcHble CUCTEMBI: 3MYJIbCHUHM, CYCHEH3UH, a’p030Jid. TOHKOAMCIIEPCHBIE CHCTEMBI: 30JIM U
resd. CUHEpe3uc U KOAryJssiius.

Jlemoncmpayuu. Paznuaneie ¢opmel [leproanueckoil cucteMbl XUMUYECKUX 3nemeHToB Jl. U.
MenpeneeBa. Mozenb KpUCTaJUIMUECKON pemérku xyopuaa Hatpus. OOpasubl MUHEpANIOB C HMOHHOM
KPUCTAJUIMYECKOM PEIIETKOM: KaJbLHMTa, TAJIUTA, MOJAEIM KPUCTAJUIMYECKUX PELIETOK «CYXOTO JIbJa
(wmm woma), anmaza, rpadura (WM kBapia). Moxens MoisipHOro oobéma raza. OOpasibl pa3IMYHbIX
JUCIEPCHBIX CUCTEM: AMYJIbCHUM, CYyCIIEH3U, a’po3oiiel, resne u 3onei. Koarymsanusa. Cunepesuc.

Jlabopamopuvie onvimel. MoneIUpPOBAHUE METAUIMYECKOH KPUCTALNIMYECKOM PEIIETKH.
Henarypanus Oenka. [lomydenue SMyiabCHM —pacTUTeNbHOro Macna. [lomydeHue cycrneH3uu
«HM3BECTKOBOTO MOJIOKay. [lomydeHue KOMIOMIHOTO pacTBOpa KYpHUHOro Oelka M HCCIeIOBaHHE ero
CBOMCTB C IIOMOIIBIO JIA3EPHON YKa3KHU.

XuMu4YecKne peakuuu

Knaccupukanusi XxumMuuyeckux peakumil. Peakiymu 0e3 H3MEHEHHS COCTaBa BEIIECTB:
ajutoTponu3anu ¥ uzomepuzanuu. I[lpuumnbel amnorpornuu. Knaccudukamus peakuui mo 4uciny u
COCTaBy pPEareHTOB M IMPOAYKTOB U IO TerioBoMy 3¢ ¢dekty. TepMoxuMudeckue ypaBHEHHS pEakIvil.



Ckopoctb XuUMHYeCKMX peakuuii. CKOpOCTb XMMHUYECKOM peakiuu U (PakTopbl €€ 3aBUCHUMOCTH:
MpUPOJIa PEArupyrolMX BELIECTB, IUIOMIAJb HX CONPHUKOCHOBEHHS, TEeMIleparypa, KOHLEHTpauus H
Hanuuue katanuzatopa. Karanus. ®@epmentsl. UHIrHOUTOpBHI.

XuMnuyeckoe paBHOBecHe M cHocoObl ero cmemenus. OOparumbie peakiuu. OOmas
XapaKTEPUCTUKA pPEaKIMM CHHTE3a aMMHAKa M YCJIOBHS CMEILEHUS PAaBHOBECHS IPOU3BOICTBEHHOTO
mporecca BIpaso.

I'mapoaus. Tuaponus HeoOpatumbiii M oOpatumblii. Tpu ciydas ruaponusa coieil. Ponb
rupoan3a B oOMeHe BeliecTB. Poib ruponnsa B 3HEPreTH4eCKOM OOMEHeE.

OKHCIMTE/IbHO-BOCCTAHOBUTEIbHBIE peakuun. CreneHb OkucieHus. OKUCIHUTENb U
BOCCTaHOBHTEIb. OKUCIICHHE U BOCCTAHOBJICHHUE. DJIEKTPOHHBIN OaaHc.

JJIEKTPOJIM3 PAacIuiaBoB M pacTBopoB. IIpakTnueckoe mnpuMeHeHHe 3JIEKTPOJIU3A.
lanpBanomnactuka. [aneBanocrerus. PaguanpoBanue.

Jlemoncmpayuu. DK30- W >HIOTEPMHUYECKUE peakUuU. TersioBble SIBICHHS NMPU PACTBOPEHUU
CEpPHOM KHUCIOTHI M aMMHAUHOM CEIUTPhl. 3aBUCUMOCTb CKOPOCTH PEaKIMM OT MPHUPOJbI BEIIECTB Ha
MpUMepe B3aUMOJECHCTBUS PaCTBOPOB PA3NMYHBIX KUCIOT OAMHAKOBOW KOHLEHTPALMU C OJUHAKOBBIMHU
Kycoukamu (TpaHy/laM{) LMHKA U OJIMHAKOBBIX KyCOYKOB Pa3HbIX METAJUIOB (MarHus, IIMHKA, XkKeJjle3a) C
PacTBOPOM COJISTHOW KUCIOTHL. B3anMoneicTBre pacTBOPOB CEPHOM KUCIOTHI C pacTBOpaMHU THOCYIb(haTa
HaTpus PA3IMYHONW KOHLIEHTpAalMM U TeMmieparypbl. Moaens kumsiero cios. Pasnoxkenue nepoxcuia
BOJIOPOJIa C TOMOIIBI0 HEOPTraHMYECKUX KaTalau3aTopoB (Cojieil >kene3a, MOAWUIA Kalus) U MPUPOAHBIX
00BEKTOB, CoJIepIKaIINX KaTaynasy (cbIpoe M$ICO, KapToden). [Ipocreiimue
OKHCJIUTEIbHO-BOCCTAHOBUTEINIbHBIE PEAKIMU: B3aUMOJICHCTBUE LIMHKA C COJISTHOM KHCIIOTOM M XKeje3a C
cynmbparom wmemau(Il). Monenp anekrponuszépa. Monmenb 3JIEKTPOIM3HOM BAaHHBI IS MONyYCHUS
AJTFOMUHUSL.

Jlabopamopnvie onvimel. [lpoBeneHue peakuuii, UAYIUX 10 KOHIA, MO mpaBuiy beproie.
Paznoxenue nepokcuaa BoIOpoAa ¢ MOMOIIBIO JUOKCHAA MapraHia. CMenieHue paBHOBECUSI B CUCTEME
Fe’* + 3CNS » Fe(CNS);. HcnbiTanue MHAMKATOPAMH CpPEbl PACTBOPOB COJIEM pa3jIMYHBIX THIIOB.
Bsaumogeiictsue pactBopa cynbhara menu(Il) ¢ sxene3om u ruAPpOKCHIOM HATPHUSL.

Ilpakmuueckasa padoma. Perienne 3KCIEpUMEHTANIBHBIX 3314 110 TeMe « XUMUYECKask PEaKIus».

BemecTBa u ux cBoiicTBa

Metaaasl. O0ume ¢uzndyeckue cBoicTBa MeTawioB. Kiaccupukaiys METalmoB B TEXHUKE U
xumun. OO0IIMe XMMHYECKHE CBOWCTBA METAJIOB. YCIOBHS B3aMMOAEHCTBHS METAJUIOB C PAcTBOPAMHU
KHMCJIOT U cojiel. MeraiuorepMus.

Hemerasubl. buaaropoanbsie rasel. Hemeramnsl kak okucinurenu. Hemeramisl  kak
BOCCTAHOBHTENH. Ps1 anekTpooTpuniarenbHOCTH. IHepTHBIE Wi GaropofHble ra3bl.

Kuciaorsl Heopranuveckue M opraHuveckue. KHCIOTBI ¢ TOYKM 3pEeHHUsS] aATOMHO-
MOJIEKYJISIPHOTO y4eHHs. KHUCIOThI ¢ TOUKU 3peHUs TEOPUH NIEKTPOIUTHUECKOH auccounanuu. Kucnorst
C TOYKH 3pEHUs MPOTOHHOM Teopuu. OOIIMe XUMUYECKHEe CBOMCTBA KUCTIOT. Kiaccudukaius Kucior.

OcHoBaHusI HeopraHumvyeckue W  opraHuveckue. OcCHOBaHMSI C  TOYKM  3pEHUs
aTOMHO-MOJIEKYJISIPHOTO yueHHUsl. OCHOBAaHMS ¢ TOUKU 3PEHUSI TEOPUH IEKTPOIUTUUECKON TUCCOLUALINN.
OcHOBaHHMSI C TOYKM 3peHHUs MPOTOHHOM Teopuu. OOIIME XWMHUYECKHE CBOWCTBA OCHOBAaHUIA.
Knaccudukanust ocCHOBaHHIA.

AMdoTepHble CcOeIUHEHHs] HeOpPraHuYecKHe W OpraHmyeckue. AMQoTepHBIE OKCHIBI M
ruapokcunl. [lomydyenne u cBoiicTBa aM(OTEPHBIX HEOPTaHUYECKUX COETUHEHUI. AMHUHOKHCIOTH —
amQoTepHbIe OpraHudecKre coeauHeHus. [lenTuIpl 1 menTUaHas CBSI3b.

Conu. Knaccuduxarus coneit. JKEcTKkocTh BoABI M crtocoObl €€ ycrpanenus. [lepexon kapbonara
B THApoKapOoHar u o0paTHo. O0IMEe XUMHUYECKHUE CBOMHCTBA COJIEH.

Jemoncmpayuu.  Komnexkuns  mertamuioB.  Komiekuus — HemeTtawioB.  BsaumonelictBue
KOHLICHTPUPOBAHHON Aa30THOM KHUCJIOTHI C Menblo. Bcembllika TEpMUTHON cMmecu. Bcemblka 4€pHOro
1opoxa. BeITeCHEHME rajoreHoB M3 HMX pacTBOPOB JPYrMMH rajoreHamu. BzaumozeilcTBue mnapos
KOHLEHTPUPOBAHHBIX PACTBOPOB COJISTHOM KHCJIOTHI M aMMHaka («IbiM 6e3 orus»). Ilonydyenne ammuaka
1 u3y4deHue ero cBouctB. [lomydeHne ampoTepHOTro TUAPOKCHIA U M3yYeHHE ero cBOMCTB. [lomyuenue
KECTKOU BOJBI U YCTPAHEHUE €€ )KECTKOCTHU.

Jlabopamopusvie onvimpl. [lonydeHre HEPACTBOPUMOIO THAPOKCHAA M €r0 B3aUMOJCHCTBHE C
KUCJIOTON. MccenenoBaHnue KOHLEHTPUPOBAHHBIX PAaCTBOPOB COJISHOM M YKCYCHOM KHCJIOT KalleJIbHbIM
METOJIOM TIPU MX pa30aBiIeHUU BOJOW. PasnmmuHbie ciydyan B3auMOJICHCTBHS pacTBOPOB COJIEH aTFOMUHUS
CO MIENOYBI0. YCTPAHEHUE KECTKOCTH BOJIBI.



Ilpakmuueckaa paboma. PeuieHne >KCIIEPUMEHTANbHBIX 3anad No Teme «BemectBa M ux
CBOMCTBa».

XHMHS M COBPEMEHHOe 00111eCTBO

Xumnyeckasi TexHosiorusi. IIpou3BoAcTBO aMMHaKa M MeTaHOJa. XUMUYECKasi TEXHOJIOTHSI.
XUMHUYECKHe MPOLECCHI, JIeKaIIUe B OCHOBE MTPOU3BOJCTBA aMMHAKa M METaHOIA. XapaKTepUCTUKA ITUX
nporieccoB. OOIIMe HayYHbIE MPUHIIMITHI XUMUYECKOTO MPOU3BOCTBA.

XuMHnyeckasi F[paMOTHOCTh KaK KOMIIOHEHT 0011eii KyJbTYpbl YeJ10BeKa.

MapkupoBKa YIAKOBOYHBIX MAaTepHajoB, OJJIEKTPOHUKA M OBITOBOW TEXHHUKH, SKOJIOTHMYHOTO
TOBapa, MPOAYKTOB MUTAHUS, STUKETOK IO YXOIy 32 ofeKI0M. Jemoncmpayuu. Mozenb NpOMBIIIIEHHON
YCTAaHOBKH IIOJYYCHUSA CepHOﬁ KHCJIOTHI. MOI[CJ'IB KOJIOHHBbI CHHTE3a aMMHakKa. BI/II[GO(i)paFMCHTI)I u
CJIali/Ibl O CTENEHH SKOJIOTMYECKOI YUCTOTHI TOBApa.

Jlabopamopnvie onvimpl. VI3ydeHue MapKUPOBOK pa3IMYHBIX BHIIOB IPOMBINUICHHBIX U
MIPOIOBOJILCTBEHHBIX TOBAPOB

TemaTuueckoe IJIAHUPOBAHUE

Ne HaumenoBanmue pa3aenoB (Tem) KosuuecTBo B TOoM 4uciie HA IpoBeeHue
4acoB 110 Ipaktuyecknx | KoHTpoabHBIX
nporpamMmme pabort pabort
10 knacc
1 Tema 1. Teopust crpoenus 3 - 1

OpraHMYECKHUX coequHeHU A. M.
bytnepona. [Ipeamer
OpraHNYeCcKON XMMHUH

2 Tema 2. YrneBogopoabl U UX 14 - 1
HPUPOSHBIE HCTOUHUKHI

3 Tema 3. Kucnopon- u 13 1 1
a30TCOoNIepKAIINE OPTAaHNUECKUE
COCIMHCHMUS

4 Tema 4. Opranndeckasi XuMust 1 4 1 -
00111€CTBO

HTtoro 34 2 3
11 knacc

1 Tema 1. CTpoeHne BENECTB 11 - 1

2 Tema 2. XuUMHYCCKHE peaKIUN 11 1 1

3 Tema 3. BemecTBa 1 MX CBOMCTBA 9 1 1

4 | Tema 4. XuMusi 1 COBPEMEHHOE 3 - -
00111eCTBO

Hroro 34 2 3




OINIUCAHUE YYEBHO-METOAUYECKOI'O U
MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEHEHUSA
OBPA3OBATEJIbHOM JESATEJIBHOCTH

YMK «Xumusa. 10 knacc»

1. Tabpuensa O. C. Xumus. 10 kmacc. ba3oBbiii ypoBeHb: yueOHUK 1l 00111€00pa30BaTeIbHbBIX
opranuzaiuii / O. C. I'abpuensn, U. I. Octpoymos, C. A. CnagkoB. — M.: IIpocsenienue, 2019;
2. T'abpuensa O. C. Xumusa. Meroguueckoe nocodme. 10 kmacc. ba3oBwiii ypoBeHB: yueOHOE
mocobue st obmeoopazoBarenbHbix opranu3anuii / O. C. ['abpuensH, 1. B. Axcénona, U. T.
OctpoymoB. — M.: [Ipocsenienue, 2019;

3. I'abpuensa O. C. Xumus. [IpoBepounsie u kKoHTponbHbIE paboThl. 10 kinacc. ba3oBbIil ypoBeHb:
yuebHoe nocobue st obmeodpazoBatenbubix opranuzamnuit/ O. C. ['abpuensn, U. B. Tpury6uax

M.: Ilpocsemienue, 2019.

YMK «Xumusa. 11 knacc»

1. Tadbpuensa O. C. Xumus. 11 knacc. ba3zoBslil ypoBeHb: yueOHUK a1 00111€00pa3oBaTeIbHbIX
opranuzanuii / O. C. I'abpuensH, U. I'. Octpoymos, C. A. CiankoB. — M.: IIpoceemenue, 2020;
2. T'abpuensn O. C. Xumusa. Merogumueckoe nocobue. 11 kmacc. ba3oBblit ypoBeHb: ydeOHOE
nocobue ast obiieoOpazoBarenbubix opranuzanuit / O. C. I'abpuensu, U. B. Akcénona, U. T.
OctpoymoB. — M.: TIpocBemenue, 2020;

3. I'a6puensa O. C. Xumus. [IpoBepounbie 1 KOHTpoJbHBIE padoThl. 11 kinacc. ba3oBeiii ypoBeHb:
yuebHoe nocobue i1t o0reodpazoBatenbHbix opranuzanuit/ O. C. 'abpuenss, U. B. Tpury6uak

M.: Ilpocsemienue, 2020

Hudpopmayuonnwie cpeocmea

1. http://www.alhimik.ru IIpencraBiensl pyOpuKu: COBEThl aOUTYpPUEHTY, YUUTEII0 XUMHUH, CIPABOYHUK
(ouenb Oompiias momOopka TaOMUIl M CIPABOYHBIX MAarepuasoB), Beceslas XHMHS, HOBOCTH,
OJIMMITHAIBI, KyHCTKaMepa (Macca MHTEPECHBIX UCTOPUIECKHIX CBEICHHIA).

2. http://www.hij.ru Xypnan «XuMus U KU3Hb» TOHATHO W 3aHMMATEIHLHO PacCKa3bIBaeT 000 BCEM
WHTEPECHOM, YTO IMPOUCXOMT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnekrpoHHBIN XypHal «XUMHKH U XUMHUS», B KOTOPOM
MIPEACTABICHO MHOXKECTBO

OTIBITOB 0 XMMHUH, 3aHUMATEIILHOW MH()OPMAIIIH, TTO3BOJISIONICH YBICYh YICHUKOB IKCTIEPHMEHTAIBHOM
YacThIO NIPEMETa.

4. http://c-books.narod.ru BceBo3amorkHast mureparypa 1o XuMHH.

5. http://www.drofa-ventana.ru  M3BecTHOe wu3marenbCcTBO  y4eOHOW — juTeparypsl. HoBHHKH

HAYYHO-TIOMYJIAPHBIX U 3aHUMATCJIBHBIX KHUT 110 XUMUH.



6. http://1september.ru XKyphnan s yuureneid u He TosbKo. bosbiioe konndyecTBo paboT yUEHUKOB, B
TOM YHCJIE ¥ UCCIIE0BATEIBCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKOIBHBIM TMOPTAJ CO CCHUIKAMHU Ha
o0pa3oBaTeIbHBIEC CAWTHI TI0 XUMHUHU.

8.  www.periodictable.ru  COopHUK cTareii O XMMHYECKHMX JJIEMEHTaX, WIIIOCTPUPOBAHHBIN

9KCIEPUMEHTOM



KanennapHO-TeMaaneCKoe INIAHUPOBAHUE

10 xaacc
Ne [ara Tema ypoka dopma Buabl yueOHOM qeATeJIbHOCTH
n/n ITnan dakr OpraHu3auu
YPOKa
Tema 1. Teopus cmpoenusn opzanuueckux coeounenuit A. M. bymaepoea. IIpeomem opzanuueckoit xumuu (3 u)
1 [Ipenmet oprannyeckoi Ypok ycBoeHMs XapakTepnu3oBaTh 0COOCHHOCTH COCTaBa W CTPOCHUS
XUMUH HOBBIX 3HAHUI OpPraHMYECKHX BEIIECCTB.
KrnaccudunupoBaTh UX Ha OCHOBE MPOUCXOKICHUS U
nepepadoTKH.
ApryMeHTHpOBaTh HECOCTOSTEIILHOCTh BUTAIHU3MA.
OnpenensiTe OTINYUTENBHBIE 0COOCHHOCTH YTIICBOAOPOJIOB.
2 Teopust ctpoeHus Ypok ycBoeHus Dopmynuposams OCHOBHBIE TTOJIOKEHUS
OpPTaHMYECKHUX COCTUHEHHM HOBBIX 3HAHUI TEOpUU XUMHUYECKOTO cTpoeHus: A. M. bytnepoga.
Paznuuaare mOHATHS «BAJCHTHOCTHY U «CTENIEHb OKUCIICHUS
CocCTaBIsITh MOJNEKYISIPHBIC U CTPYKTYPHBIE (DOPMYJIBL.
KnaccudunupoBarh KOBaJI€HTHbIE CBS3U 110 KPATHOCTH.
OOBSCHSATH SIBICHHE U30MEPUU U B3aUMHOE BIIUSHAE aTOMOB B
MOJICKYJIe
3 Bxonnast kouTposbHas pabora | KoHTpoabHEINH ypok
Tema 2. Y2nee000opoowt u ux npupoousie ucmounuxu (14 uac)
4 Ankanbl. CTpoeHue, Ypok yCBOCHHS Onpenenars MPUHAJICKHOCTh BEIIECTB K PA3TUIHBIM THITAM
HOMEHKJIATypa, H30MEpHs. HOBBIX 3HAHUI (MpenenbHBIM UM HETPeeTbHBIM) U KJIAaCCaM YIJIEBOAOPOIOB.
5 XHWMHYECKHE CBOMCTBA

AJIKaHOB.




HaspiBaTh UX 110 MEXyHapOAHOW HOMEHKIIATYpE,
XapaKTEPHU30BaTh CTPOCHUE U CBOMCTBA
BAOKHEUILUX MPEICTABUTEIICH aJIKaHOB.

Ha6J’IIO,Z[aTB M ONIHCKHIBATH XUMHWYECKHI OKCIICPUMCHT C IIOMOIIBIO
POOAHOTO A3bIKA W A3bIKA XUMUH.

O606H_IaTL 3HaHUA U ACJIaTb BBIBOJABI O 3AKOHOMECPHOCTAX
N3MCHCHHS CBOMCTB YITICBOAOPOAOB B TOMOJIOTUYCCKHUX pAaax.

Pazayuyars MOHATHUS «HM30MEP» M «TOMOJIOTY

6 Aunkensl. CTpoeHue, VYpoxk ycBoeHust HaspiBath ajikeHbl 1O MEXAYHAPOAHON HOMEHKIIATYPE.
HOMEHKJIaTypa, U30MEpHs. HOBBIX 3HAHUI XapakTepr3oBaTh € MOMOIIBIO POTHOTO S3bIKA U S3bIKA XUMHUU
[TonyyeHue ankeHoB CTPOCHHE, CBOWCTBA, CITOCOOBI TTOYYCHHS U 00JIaCTH
7 XHMHYECKHE CBOMCTBA KoMOuHMpOBaHHBIN | IPUMEHEHMS DTUIICHA.
AJIKEHOB YPOK
Habmionare, caMocTOSTEILHO TPOBOAUTH U ONKCHIBATH
XUMHYECKUHN IKCIIEPUMEHT.
YcTaHaBIMBaTh 3aBUCUMOCTh MEXAY THUIIOM CTPOEHUS
YIJIEBOJIOPO/IA U €70 XMMHUYECKUMH CBOMCTBAMU Ha IPUMEPE
JIOTUYECKUX CBSA3EH: MPEAETbHbI — peaKIMK 3aMeIICHUS,
HEMpeAeNIbHbIA — peaklny MPUCOSANHEHUS
8 Ankaguensl. Kayayku KoMOunupoBauusiii | Ha3piBaTh ankaaueHbl IO MEXKAYHAPOIHONH HOMEHKIIATYpE.
YPOK XapakTepu30BaTh ¢ TOMOLIBIO POJTHOTO SI3bIKA U S3bIKA XUMHH
CTpOEHHUE, CBOICTBA, CIOCOOBI MOMyUYEHUS U 00JaCTH
MIPUMEHEHHUS Kay4dyKOB.
Habmonats 1 ONUChIBaTh XUMUYECKUNA IKCTICPUMEHT
9 AnKUHBL. ALleTUNICH Ypok ycBoeHUs HazpiBarh 1o MexayHapoIHON HOMEHKIATYPE aJKUHBI.
HOBBIX 3HAHUI
10 X UMIIeCKIC CBONCTRa KOMOHHHPOBAHHBIH XapaKTepI/BOB?TL C IOMOUIBIO POJTHOTO SI3bIKA U SI3bIKA XUMHUH
ankuHOB. TIpHUMeHeH e ypOK CTPOCHHE, CBOWCTBA, CIIOCOOBI TTOYYCHHS U 00JIaCTH

allCTHUJICHA

MIPUMEHEHHUS AallETUJICHA.
HaOmronars ¥ ONHUCHLIBATE XUMHUYECKHH DKCIIEPUMEHT.




Paznmuyare 0cOOEHHOCTH peakiuii MPUCOSTNHEHUS Y alleTHIICHA
OT TaKOBBIX y 3TUJICHA

11

Apensl. benson

Ypok ycBoeHus
HOBBIX 3HAHUN

12

[Tomyuenue 6en3omna.

IIpumeHeHue

XUMHUYECKUE CBOUCTBA.

VYpok-uccienoBanue

XapaKTele’;DBaTB C IOMOLIBIO pO)IHOFO SI3bIKA U A3bIKA XUMHUHU
O0COOCHHOCTHU CTPOEHUS, CBOWCTBA M OOJIACTH MPUMEHEHUS
OeH3zoIa.

Ha6J'IIO)IaTB " OIIKMChIBATh JICMOHCTpaI_II/IOHHI:Jﬁ
XUMHAYECKUH OKCIICPUMEHT

13

[ [pupoaHbIi ra3.

KomOuaMpoBaHHBII
YPOK

XapakTepru30oBaTh C MOMOIIBIO POIHOTO SI3bIKA U S3bIKA XUMHHU
COCTaB U OCHOBHBIC HAIIPABJICHUA UCIIOJIL30BAHUSA U HepepaGOTKI/I
MPUPOITHOTO Ta3a.

YcTaHaBIMBAThL 3aBUCHMOCTD MCKOAY OGBeMaMI/I IIOGBI‘-II/I
npupoaHoro raza B PO u 6romkeToMm.

HaXO,Z[I/ITB B3aMMOCBA3b MCKAY U3YHYACMbIM MAaTCpUAJIOM U
Oynytei mpogeCcCuOHATBLHOMN NeITeTbHOCTHIO.

CoOmronath npaBuiia 3KOJOTHUECKA TPAMOTHOTO MOBEJCHUS U
6e3omacHoro oOpallieHus ¢ IPUPOIHBIM I'a30M B OBITY U Ha
IIPOU3BOCTBE.

14

HedTh 1 ciocoOsI ee
nepepaboTKu

KomOuHMpOBaHHBII
YPOK

XapakTepH30BaTh COCTaB U OCHOBHBIC HAIIPABJICHHUS
WCIIOJB30BaHUS | IepepadoTKu HeTH.

YcraHaBIMBaTh 3aBUCUMOCTh MEXIY 00bEMaMK TOOBIYH HE()TH B
P® u GromkeToM.

HaxomuTh B3aUMOCBS3b MEX/y H3y4aeMbIM MaTepPHAIOM U
Oymymiei nmpodeccruoHaIbHON ACSITETLHOCTBIO.

CoOmronath npaBuiia 3KOJIOTMUECKH TPAaMOTHOT'O MTOBEJICHHS U
6e3omacHOro oOpameHus ¢ HeTermpoayKTaMu B OBITY U Ha
IIPOM3BOJICTBE




15 KamenHslii yrons 1 ero KomOunupoBansblii | Xapakrepu3oBaTh MPOUCXOKICHUE U OCHOBHbIC HAIPABICHUS
nepepaboTka YPOK MCIIOJIb30BaHUS U NepepadOTKU KAMEHHOTO YIJISL.
YcraHaBnuBaTh 3aBUCUMOCTh MEXKAY 00bEMaMu JOOBIYU
KaMeHHOro yriis B PO u 6romxeToM.
HaxoauTs B3aMMOCBS3b MEX/1y U3y4aeMbIM MaT€pHaIOM U
Oynyiei mpogeCcCuOHATBLHOMN NEeITEIbHOCTHIO.
CobmronaTh mpaBuiia SKOJIOTHIESCKU TPAMOTHOTO MTOBEICHUS U
0e301acHOro 0OpamieHnus ¢ KAMEHHBIM YIJIEM U IPOLyKTaMU
KOKCOXMMHYECKOTO TIPOM3BOJICTBA B OBITY U MPOMBIIIIEHHOCTH
16 [ToBTOpenue u o0o0IIeHHE O6006mmarmuil ypok | BIMOMHATE TECTHI, peliaTh 3a1a41 U YIPAKHEHUS 110 TEME.
3HAHUM 10 TEME:
«V2106000p00b1 U UX [TpoBoaUTH OIICHKY COOCTBEHHBIX JIOCTHKEHUN B YCBOCHUH
NPUPOOHBIE UCHIOYHUKUY TCMBI.
17 Kontpoaenasn padora Nel no Ypok — KOHTpOIIA KoppektupoBaTh CBOM 3HAHUS B COOTBETCTBHUH C
teme: «Teopus crpoeHus 3HAHUU
. IJIAHUPYEMBIM PE3yJIbTaTOM
OpraHUYeCKUX COEAMHEHUI o0yyJaronmxcs
A.M. bytieposa.
Yr1eBogopoIb»
Tema 3. Kuciopoo- u azomocooepricaniue op2anuydeckue coeournenusn (13 uac)
18 Crnuptsl. CTpoenue, u3omepus VYpok ycBoeHUs HaspiBarh criupThl 110 MEXAYHAPOIHON HOMEHKIIATYPE.
1 HOMEHKJIaTypa CIUPTOB HOBBIX 3HAHUI
19 XUMHYeCKHe CBOHCTEA CIIPTOB | KOMOMHUPOBAHHBII XapaKTepI/BOBzJTL C IOMOUIBIO POJTHOTO SI3bIKA U SI3bIKA XUMHHU
YPOK CTpOEHUE, CBOKCTBA, CIIOCOOKI MOTy4YeHHS U 001acTH
MIPUMEHEHHUS NTPEAEIIbHBIX OJHOATOMHBIX CIIUPTOB.
KnaccudumupoBaTh ClIUPTHI IO UX AaTOMHOCTH.
Habnronate, caMoCTOSTETFHO TPOBOAUTH U ONKCHIBATH
XUMHYECKHI SKCIIEPUMEHT
20 MHoOroaTroMHbI€ CIMPTHI KomM6unmMpoBaHHbIi
ypoK XapakTepru30BaTh C TOMOIILI0 POTHOTO S3bIKA U S3bIKA XUMHH

CTpOEHUE, CBOMCTBA, CIIOCOOBI MONTy4YeHUs U 001acTu
NPUMEHEHHS] MHOTOATOMHBIX CIIMPTOB.




W nentudunmupoBaTb MHOTOATOMHBIE CITUPTHI C IIOMOILBIO
KaueCTBEHHOW PEaKIIUH.

HaGmronath, caMOCTOATENIbHO IPOBOANTH M ONKUCHIBATH
XUMHUYECKUU DKCIIEPUMEHT

21

®enon. [lonyyenue u
XUMHYECKHE CBOMCTBA )eHOMA.

Ypok ycBoeHUs
HOBBIX 3HAHUU

XapaxkTepHu30BaTh ¢ IOMOIIBIO POAHOTO SA3bIKA H A3bIKa XUMHH
0COOEHHOCTHU CTPOCHUS M CBOMCTBA (heHOJIa HA OCHOBE B3aUMHOI'O
BIIMSTHHUSI aTOMOB B MOJIEKYJI€, & TAKXKE CIIOCOOBI TTOyYeHUSI U
obnacTu mpuMeHeHHs (heHoa.

Habmronates 1 onuckiBaTh J1IEMOHCTPALIMOHHBII
XUMHYECKUHN IKCIIEPUMEHT.

CobmtonaTh nmpaBuia SKOJIOTUYECKU TPAMOTHOTO U 6E€301acHOTO
oOparieHus C TOPIOYMMH U TOKCUIHBIMU BEIIECTBAMHU B OBITY H
OKpYy>Karollel cpeze

22

AJ'II)}ICFI/II[BI 1 KETOHBI

VYpok ycBoeHus
HOBBIX 3HAHUN

XapaKTepI/ISOBaTB C IOMOLIBIO pO)IHOFO A3bIKA U SI3bIKA XUMHWU
0COOCHHOCTH CBOMCTB (popManpaerua u aleTaibIeriaa Ha
OCHOBE CTPOCHHUSI MOJIEKYJI, CIIOCOOBI MOTYUYEHHUs U UX 00JIacTH
MIPUMEHEHUS.

Habmronare, onuceiBaTh U MPOBOAUTH XUMHUUECKHUI KCIIEPUMEHT.
WNnentuduuupoBars aabAeTHABI C TOMOIIBI0 Ka4eCTBEHHBIX
peaKuuii.

Cobmronath mpaBuia SKOJIOTHIECKH TPAMOTHOTO U O€30MacHOTO
O6paHIGHI/I$I C TOPHOYMMHU U TOKCHUYHBIMH BCIICCTBAMU B 6I)ITy n
OKPYXKaIOIlEeH cpesie
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KapOOHOBBIE KUCITOTHI.
CTpoeHHE U TIOJTyYEHUE
KapOOHOBBIX KHCIIOT

Ypok ycBoeHus
HOBBIX 3HAHUU

XapaKTepI/I3OBaTB C IIOMOUIIBIO POAHOTO SA3bIKAa U SA3BIKaA XUMHUU
0COOEHHOCTH CBOMCTB KapOOHOBBIX KHCIIOT HA OCHOBE CTPOCHUS
UX MOJIEKYII, @ TAKXKe CIIOCOOBI MOyUeHHs U

001aCTH MPUMEHEHHUSI MyPaBbUHOM M YKCYCHOM KHCIIOT.

Paznuyare obmiee, 0cOOEHHOE U €IMHUYHOE B CTPOCHUU U
CBOMCTBaxX OPraHMYECKUX (MYPaBBHHOW U CBOMCTBA YKCYCHOU
KHUCJIOThl YKCYCHOW) U HEOPTraHUYECKHUX KHUCIIOT.

Ha6J’IIO,Z[aTL, OIIMCBhIBATH U IIPOBOJAUTH XUMHYSCKUN OKCIICPUMCHT.

CoOmronath mpaBmiia 3KOJIOTHUECKHA TPAMOTHOTO U O€30MacHOTO
o0palleHus C TOPIOYMMHU U TOKCUYHBIMH BELLIECTBAMU B OBbITY U
OKpYXKalollen cpene

24

Crnoxxubie 3¢gupsl. JKupsl

KomOuHupoBaHHBIH
YPOK

Paznuuare peakuuu dTepuuKaniy Kak oOpaTuMblii OOMEHHBIH
MPOLIECC MEXIY KHCIOTaMU M CIIUPTaMHU.

XapakTepu30BaTb 0COOCHHOCTH CBOWCTB KUPOB Ha OCHOBE
CTPOEHHUS UX MOJIEKYJI, a TaKXkKe KJIacCU(UKALUK KUPOB 110 UX
COCTaBY U IPOUCXOXKIEHHUIO U IIPOU3BOJICTBO TBEPIBIX KUPOB Ha
OCHOBE PacTUTENIbHBIX Macell.

Ha ocHoBe peakiuu 3repuuKauy XxapakTepu3oBaTh COCTaB,
CBOICTBA 1 00JIACTH MPUMEHEHUS CIIOKHBIX A(UPOB.

Habmnronare, onuceiBaTh U MPOBOAUTH XUMUUECKHUI SKCIIEPUMEHT.

CobmronaTh mpaBuiIa SKOJIOTHYECKU TPAMOTHOTO U O€30MacHOTO
O6paHICHI/I$[ C TOPHOYMMHU U TOKCUYHBIMH BCUICCTBAMU B 6I>ITy u
OKpY’KaIoIlel cpene
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VriieBoabl

Ypok ycBoeHus
HOBBIX 3HAHUU

XapakTepu30BaTh COCTAB yIIIEBOIOB.
KiaccudumupoBars nx Ha OCHOBE CIIOCOOHOCTH K THAPOJIU3Y.

OmnuceIBaTh CBOMCTBA ITIIOKO3EI KaK BEILIECTBA C JBOMCTBECHHOM
dbyHKIIMEH (aTbACTUIOCTIUPTA).

YcTanaBIuBaTh MEXKIPEIMETHBIE CBA3M XUMHUH U OUOJIOTHH Ha
OCHOBE PACKPBITHS OMOJIOTHYECKON POJIM U XMMHUYECKUX CBOMCTB
BAKHENIIUX MPEACTABUTEIIEN MOHO-, IU- U TTOJIMCAXapUI0B.

Ha6J’IIO,Z[aTB, OIIMCBhIBATH U IIPOBOJAUTH XAUMHUYECKHI OKCIICPUMCHT.

CoOmronath npaBmiia TEXHUKH O€30MIaCHOCTH MPH padoTte B
KaOMHETe XUMUU

26

AMWHBI. AHWUJINH

VYpok ycBoeHus
HOBBIX 3HAHUN

XapaKTepI/ISOBaTB C IMIOMOUIBIO POAHOTO A3bIKAa U A3BIKaA XUMHUHN
0COOEHHOCTH CTPOCHUA U CBOIMCTB aMHMHOB U aHWJINHA, B
YaCTHOCTH, HaA OCHOBE B3aMMHOI'O BIIMAHUA aTOMOB B €I'0
MOJICKYJIC, 4 TaKXKC CIIOCOOBI TOJIYy4YCHHUA U obOnactu MMPUMCHCHU
adHHUJINHA.

AprymMeHTHpoBaTh 4yBCTBO TOPAOCTHU 3a JTOCTHUKECHHUS
OTE€YECTBEHHON OPraHUYECKON XUMHH.

CoOmronath npaBuiia 3KOJIOTMUECKH T'PaMOTHOTO U 6€30I1aCHOTO
06pameH1/Is[ C T'OPHOYMMHU U TOKCUYHBIMHA BCIICCTBAMU B 6I>ITy u
OKpYXKarollen cpene

27

AMUHOKHCIOTEI. beaku

Ypok ycBoeHus
HOBBIX 3HAHUU

OnuchIBaTh CBOMCTBA aMUHOKHUCIIOT KaK OM(YHKIIMOHATBHBIX
aM(}OTEPHBIX COCTUHECHUM.

YcTaHaBIuBaTh MEKIIPEIMETHBIC CBSA3H XUMHUH U OMOJIOTHH Ha
OCHOBE PACKpPBITHS OMOIOTUYECKON POIH U XMMHUYECKHX CBOMCTB
AMUHOKHCIIOT.

OnuceIBaTh CTPYKTYPBI U CBOWCTBA OETIKOB KaK OMOMOIMMEPOB.

yCTaHaBJH/IBaTB Me)KHpeI[MeTHI:Ie CBs3U XUMHUHU U 6I/IOJIOFI/II/I Ha
OCHOBE PaCKPBITHs OMOIOTHYECKOM POJIM U XUMHUECKUX CBOMCTB
OEJIKOB.




HpOBOHI/ITB, Ha6JIIOIIaTB M OITMCHIBATH XMMHUYECKUH OKCIICPUMCHT

28 [ eHeTHUYECKAs CBA3b MEXKAY YpOok-nIpakTUKyM | YCTaHaBIMBAaTh B3aUMOCBS3b MEXKIY COCTAaBOM, CTPOCHHUEM H
KJaccaMy OpraHU4eCcKuX CBOMCTBAaMH IIPECTAaBUTENEH KIIACCOB YITIEBOAOPOAOB, KUCIOPO-
COCIMHEHNU 1 a30TCOAECPKALINX COCTUHEHHMN.
OnuceIBaTh C IOMOLIBIO POAHOTIO SI3bIKA U A3bIKA XUMHUU
TEHETUYECKHE CBSI3U MEXIY KJIacCaMH YIIIEBOJOPOJOB, KUCIOPOI-
U a30TCOJIEPXKAIUMX COCAVUHEHUN
29 IIpakTuyeckast padora Ne 1. VYpok-npaktukym | [IpoBoauTth, HabIONaTh U ONUCHIBATH XUMUYECKUN IKCTIEPUMEHT
1 nenTrdUKaLns OpraHuueCcKUx JUISL TOTBEPKAEHUS CTPOEHUS U CBOMCTB Pa3InYHbIX
COCIMHEHU. OpPraHMYECKHUX COCTUHEHHM, a TaKkKe UX UICHTU(UKALIUN C
ITOMONIbIO KAUECTBEHHBIX PEAKIINI
30 [ToBTOpeHue n 06001ICHIE Ypok — koHTpoJIs | BRIMOMHATE TECTHI, pemiarh 3a/1a4i U yIPaKHEHHUS 110 TEME.
3HaHui no teme: «Kucnopon- n 3HAHUMI
a30TCOZIEPIKALIITE 006y AIOLIIXCS [TpoBOAMTE OLIEHKY COOCTBEHHBIX JOCTHKECHUN B YCBOCHUU
OpraHUYEeCKHE COCMHCHUS. TCMBIL.
KonTtpoJsabnasi padora Ne2 no K
OpPEKTUPOBATh CBOU 3HAHUS B COOTBETCTBUU C
teme «Kucnopon- u
IUTAHUPYEMBIM PE3yIbTaTOM
a30TcozepKaIue
OpPraHUYECKHUE COCAUHEHUD).
Tema 4. Opeanuueckas xumusn u oougecmeo (4 uaca)
31 buorexnonorus VYpok ycBoeHHus OOBSICHATH, UTO TaKOE OMOTEXHOJIOT ML, TeHHast (WIn
HOBBIX 3HAHUI reHEeTUYeCKas) MH)KEHEPHUs, KJICTOUHAas HHKEHEPHS,
Ouonoruueckas HH>XEHepusi, KIIOHUPOBaHUE, UMMOOMIN30BAHHBIE
(bepMeHTEHI.
XapakTepu30BaTh PoJib OMOTEXHOJIIOTUH B PEILICHUH
IIPOOBOJILCTBEHHOM MPOOJIEMBI U COXPAHEHUH 37I0POBbS
32 HcKyccTBEHHBIE TOIMMEPHI VYpok ycBoeHUs KrnaccudunuposaTs nonuMeps! o pa3aIndyHbIM OCHOBAaHHUSM.

HOBBIX 3HAHUN

Pa3znuyare MCKyCCTBEHHBIE MOTMMEPHI, KITACCUPHUIIUPOBATH UX
¥ WITIOCTPHUPOBATEL I'PYIIEI IOJUMEPOB IPUMEPAMU.




YcTaHaBIMBaTh CBSA3U MEXKY CBOMCTBAMU ITOJIMMEPOB U
00NacTAMHU UX IPUMEHEHHUS

33 CuHTeTHYECKHE MTOJIUMEPHI KomOunupoBauusiii | Pa3nuyars monmumMepusaiuo 1 MOJIUKOH/ICHCAIHUIO.
YPOK
[IpuBOAUTH MPUMEPHI ITUX CIIOCOOOB MOTYYEHUS TTOJIMMEPOB.
OnuchIBaTh CUHTETUYECKUE KayUyKH, IJIaCTMAcCChl U BOJIOKHA Ha
OCHOBE CBSI3M CBOMCTBA — MPUMEHEHHUE
34 [IpakTuueckas padora No2 VYpok -lipakTUKyM

«Pacno3HaBaHue I1acTMacce 1

BOJIOKOH». [loBTOpeHue u
o0o01eHue Kypea

[TpoBoauTh, HAOMIOAATH U ONTUCHIBATH XUMHUECKUN IKCIIEPUMEHT
JUTS UACHTH(UKAINH IJIAaCTMACC U BOJIOKOH C MIOMOIIBIO
KaueCTBEHHBIX PEaKIui

11 kaacce

Tema 1. Cmpoenue eeuwecme (11 u)

MeHeneeBa u yueHUE O
CTPOEHUU aToMa

1 (OCHOBHBIE CBEIEHUS O KomOuHMpOBaHHBIN | APryMEHTHPOBATH CIIO)KHOE CTPOCHHE aTOMa KaK CHUCTEMBI,
CTPOEHUU aTOMa YPOK COCTOSIICH U3 Apa U IIEKTPOHHON 000TO0UKH.
XapakTepru30BaTh YPOBHH CTPOCHHUS BEIICCTRA.
OrnuceiBaTh yCTPOUCTBO U paboTy BonbIoro aapoHHOTO
KoJLTaiiepa
2 [ leproanueckas cucrema KomOunupoBanusiii | HaxonuTh B3anMOCBS3M MeX Iy TOJIOKEHUEM dIIEMEHTA
XUMUYECKUX diemeHToB [1.1. YPOK B nepuoanyeckon cucreme /1. 1. MenaeneeBa u CTpoeHUEM

€ro aroma.

CocCTaBATh 3JCKTPOHHBIC U AJICKTPOHHO-TpaHIECKIe
¢dbopMynBl aTOMOB S-, p- ¥ d- 3JIEMEHTOB.

OTHOCHTH XUMHYECKHE IIEMCHTEI K TOMY WUJIKM HUHOMY
SJICKTPOHHOMY CCMCﬁCTBy




dunocodckue 0CHOBBI KomOunupoBanuslii | [IpencraBnsaTs pa3BuTHE HayuHBIX TEOPHIl 110 CIIUPATIN HA OCHOBE
obmHoctu [lepuoguueckoro YPOK TpEX GpopmMyarpoBok [lepuoauueckoro 3akoHa 1 OCHOBHBIX
3aKOHa U TEOpUHU HaIpaBJICHUIN pa3BUTHS TEOPUU CTPOEHUS (XUMHUECKOTO,
XHMMHYECKOTO CTPOCHHUS 3JIEKTPOHHOT'O U IPOCTPAHCTBEHHOTO).
XapakTepu30BaTh poJib IPAKTUKU B CTAHOBJICHUU U PA3BUTUHU
XUMHYECKON TEOPHH.
AprymMeHTHpOBaTh YyBCTBO TOPAOCTHU 32 JOCTHKEHUS
OTE€YECTBCHHON XMMHUH U BKJIaJ POCCUUCKHUX YUEHBIX B
MHUPOBYIO HayKy
BxoaHast KOHTposbHas paboTa
KomOuHupoBanHblil | XapakTepu30BaTh HOHHYIO CBSI3b KaK CBSA3b MEXKIY HOHAMH,
Vonnas xumuieckas CBs3b YPOK 00pa3yoIMMHUCS B PE3y/IbTaTe OTAA4YN WK MPUEMa 3JIEKTPOHOB
1 HOHHBIC KPUCTAIINICCKHUC aTOMaMU HJTH TPYTIIIaMU aTOMOB.
pemETKU
KnaccuunupoBars HOHBI IO pa3HBIM OCHOBAaHHSM.
YcranaBnuBaTh 3aBUCUMOCTD MEXKIY TUIIOM XMMHUYECKOM CBS3H,
TUIIOM KPUCTAJJIMUECKON PEIETKUA U (PU3MUECKUMHU CBOMCTBAMU
BEIIECTB
KomOunupoBanueiii | OOBSICHATS HHEPTHBIC CBOMCTBA OJIArOPOTHBIX Ta30B
KosanenTHas YPOK 0COOEHHOCTSIMH CTPOEHHS UX aTOMa.
XMMHYECKas CBA3b. ATOMHBIC XapakTepu30BaTh KOBAJEHTHYIO CBS3b KaK CBSI3b, BOSHUKAIOILYIO
1 MOJICKYJIAPHBIC 3a cuéT 00pa3oBaHust OOIINX IICKTPOHHBIX AP MyTEM
KPUCTAITTHICCKHAC PCIICTKH HEPEKPHIBAHKS DIICKTPOHHBIX OPOUTAIICH.
KnaccugumpoBars KOBaJIGHTHBIE CBS3H IO Pa3HBIM OCHOBAHUSIM.
YcraHaBnuBaTh 3aBUCUMOCTD MEXY THUIIOM XUMUYECKOU CBS3H,
TUIIOM KPUCTAJTMUECKON PerIéTKN U (PU3HMUECKUMHU CBOHCTBAMU
BELIECTB
Mertannuueckas xumudeckas | KomOuHupoBaHHBIN | XapakTepu3oBaTh METAUIMYECKYIO CBSI3b KaK CBSI3b MEXIY
CBS3b YPOK MOH-aTOMaMH B MeTaJllaX U CILIaBax

MTOCPECTBOM 0000IIIECTBIEHHBIX BAJICHTHBIX JJICKTPOHOB.




OOBACHATD €IUHYIO IPUPOAY XUMUYECKHX CBSI3CH.
YcraHaBnuBaTh 3aBUCUMOCTD MEX1y TUIIOM XUMUYECKOU CBA3H,
TUIIOM KPUCTAJTMUECKON PEIETKU U (PU3MUECKUMHU CBOMCTBAMU
BELICCTB

BO)IOpO)IHaH XUMHNYCCKad
CBA3b

Ypok ycBOeHUSA
HOBBIX 3HAHUU

XapakTepu30BaTh BOAOPOIAHYIO CBA3b KaK OCOOBIN THUII
XUMHUYECKOI CBS3H.

Paznnuars MEXMONEKYISIPHYIO U BHYTPUMOJIEKYIAPHYIO
BOJIOPOJIHBIE CBS3H.

YcTaHaBnuBaTh MEXKIIPEIMETHBIC CBSA3H C OMOJIOTHE Ha OCHOBE
paccMOTpeHUs: MPUPOIbI BOAOPOIAHOM CBSA3U U €€ POJIn
B OpraHu3alyy )KUBOW MaTepuu

HOHI/IMCpBI OpTaHU4YCCKUC U
HCOPraHNYCCKUEC

KomMOuHMpOBaHHBIIH
YPOK

XapaKTepI/ISOBaTB MMOJIMMEPDBI KaK BBICOKOMOJICKYJIAPHBIC
COCAUHCHUS.

Paznuuarn PCaKkiru IMOJIMMCPU3AlINU U MMOJIMKOHACHCAIIUU.

OmnuceBaTh BaKHEHIIIIE MMPEACTAaBUTEIN IIaCTMACC U BOJIOKOH U
Ha3bIBATb HCOPTraHNYCCKUX MOJIUMEPOB — BCIICCTB 001acTH BX
IMPUMCHCHUA.

YcTaHaBIMBaTh €AMHCTBO OPTaHUUYECKON M HEOPraHUYECKOU
XUMMHH Ha IPUMEPE HEOPraHUYECKUX ITOJIMMEPOB

10

I[I/ICHepCHLIe CHUCTCMBbI

Ypok ycBoeHUs
HOBBIX 3HAHUU

XapakTepru30BaTh Pa3IuYHbIC THUIIBI JUCIIEPCHBIX CHCTEM Ha
OCHOBE arperaTHoro COCTOSIHUS AUCTIEPCHON (ha3bl U
JIUCTIEPCUOHHOM CPEJIbl.

PackpsiBaTh posib pa3auvHBIX TUIIOB JUCIIEPCHBIX CUCTEM B JKU3HU
TIPUPOABI U 00IIEeCTBA.

IIpoBoaNTEL, HAOIIOAATH Y OMUCHIBATH XUMHUYECKUHN DKCIIEPUMEHT

11

[ToBropenue u 06001IeHE

TeMbI: «CTpOEHHE BEIIECTBY

Oo6o06matromuit ypok

BrimonaaTs TCCThI, PCHIATh 3aJa4M U YIIPAXKHCHUA 110 TCMC.




[TpoBOAUTE OIIEHKY COOCTBEHHBIX JOCTHKECHHUI B YCBOCHUU TEMBI.

KOppeKTI/IpOBaTB CBOHM 3HaHHUA B COOTBCTCTBHH C
IJIAHUPYCMBIM PC3YJIBTATOM

Tema 2. Xumuueckue peaxyuu (11 u)
12 Knaccudukanus xumuueckux | KomOunmpoBanubiii | KiaccuduuupoBaTh XUMUYECKUE PEAKIUH IO PA3IUIHBIM
peaKIuit YPOK OCHOBAHUSIM.
XapakTepu3oBaTh TEII0BOH 3(h(HeKT XUMHUUECKUX peaKkIuil U Ha
€ro OCHOBE Pa3jIn4arh 9K30- U SHAOTEPMUYECKUE PEAKIIUH.
OTpaxarp TerIoBoi YPPEKT XUMUYECKUX PEAKIIMNA Ha MUChME
C TIOMOILBIO TEPMOXUMHUYECKUX YPABHCHUM.
[IpoBOIUTE pacu€Tbl HA OCHOBE TEPMOXUMUYECKUX YPABHEHUN.
[TpoBoANTE, HAOMIONATH U ONUCHIBATh XUMUYECKHH SKCIIEPUMEHT
13 (CxopocCTb XUMHUYECKHX Ypok ycBOeHHUs XapakTepru30BaTh CKOPOCTh XMMHUYECKOM peakuu U
peakuui HOBBIX 3HaHUHI (akTOphl 3aBUCUMOCTH CKOPOCTH XMMHUECKON peakuuu oT

IIPUPOJBI PEATUPYIOLIUX BEUIECTB, UX
KOHILIEHTpAlMH, TEMIEPaTyphl, IUIOIMATU CONPUKOCHOBEHMUS
BELIECCTB.

[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH XUMUYECKUHN IKCIIEPUMEHT C
IIOMOII[BIO POAHOTO S3bIKA U SA3bIKA XUMUH.

XapakTepu30BaTh KaTajau3aTopbl U KaTaJlu3 KaK CIOCOObI
YIPaBIEHUS CKOPOCTHIO XMMHUYECKOM pPEaKINH.

YcranaBiauBaTh HA OCHOBE MEKIIPEIMETHBIX CBSI3EH C
6uonorueii oduiee, 0cobeHHOE U eMHUYHOE ISl (PEePMEHTOB Kak
OMOJIOTUYECKUX KaTaJIM3aTOPOB.

PackpbiBath poib pepMEHTOB B OpraHU3aIluy )KU3HHU Ha 3emIie, a
TaKXKe B MUIIEBON U MEIUIIMHCKON MTPOMBIIIJIEHHOCTH




14 OOpPaTUMOCTh XUMUYECKUX Ypok ycBoeHHs XapakTepu30oBaTh COCTOSIHUS XMMHUYECKOTO PAaBHOBECHS U
peakiuii. XuMHYECKOE HOBBIX 3HAHUU CIIOCOOBI €0 CMEIIEHHUS.
paBHOBECHE U CIIOCOOBI €T
CMerenns [Ipencka3biBaTh HaNPaBIICHHUE CMCH_IGUHI/HI XAMUYECKOTO }
paBHOBECHS NIPH U3MEHEHUH YCIIOBUM MPOBEACHUS 0O0OpaTHMOM
XMMHYECKON pPEaKIUU.
ApryMeHTHpOBaTh BEIOOP ONTUMAJIHBIX YCIOBUHN TTPOBEICHUS
15 ['MaposIN3 HEOpraHUYECKUX Ypok ycBoeHMs XapakTepu3oBaTh TUAPONIN3 Kak OOMEHHOE B3aMO/IeHCTBHE
COCITMHCHUM HOBBIX 3HAHHI BEIIIECTB C BOHOM.
16 B p—— KoMOGUHUPOBAHHBI 3anuchIBaTh YpaBHEHUS PEAKLMM THAPOIN3a Pa3IudHbIX COJIEH.
WHEHUHN K
coennHe ypo Paznmuuate ruaponn3 mo KaTMOHy W aHHOHY.
[Ipencka3biBaTh peaklyio CPebl BOAHBIX PACTBOPOB
coJieid, 00pa30BaHHBIX CHJIBHBIM OCHOBAaHUEM U CIa00W KHCIIOTOM,
C1a0bIM OCHOBAHHMEM U CUJILHOM KHUCIOTOM.
PackppiBaTh posib 00paTUMOTO TUAPOIN3a OPTaHUYECKUX
COCIMHEHUI KaK OCHOBHI OOMEHA BEIIIECTB B )KUBBIX OPTaHU3MAX H
obparumoro ruapoian3a AT® kak 0CHOBBI YHEPTrETUIECKOTO
00OMEHa B JKMBBIX OpraHU3MaXx.
[TpoBoauTh, HAOMIOAATH U ONTUCHIBATh XUMUYECKUH IKCIIEPUMEHT C
ITOMOIIBIO POAHOIO SI3BIKA U SI3BIKA XUMUU
17 OxucnurenbHO-BoccTaHoBHUTEN | KomOuMHMpOBaHHBIN | XapakTepru30BaTh OKUCIUTENBHO- BOCCTAHOBUTENIBHBIE PEaKIIUU
HHBIC PEAKITII YpOK KaK MPOIIECChl C U3BMEHEHHEM CTETICHEH OKUCIICHUS JIEMEHTOB

BCIICCTB, YUACTBYIOIIUX B PCAKIIUU.

Cocrasmsats ypaBaenust OBP ¢ momompio metona
AIIEKTPOHHOTO OanaHca.

[IpoBoauTh, HAOMIOAATH U OMTUCHIBATh XUMUYECKUIN IKCIIEPUMEHT C
IIOMOIIBIO POJAHOTO S3bIKA U SI3bIKA XUMUHU




18

[DI1eKTpOJIN3 PacTBOPOB

Ypok ycBoeHUS
HOBBIX 3HAHUU

XapakTepu30oBaTh AEKTPOIU3
KaK OKHUCIIUTEbHO-BOCCTAaHOBUTEINBHBIH Mpoliecc.

19 DIEKTPOITH3 PACTLIABOB. KoMGUHUPOBAHHBI [Ipencka3piBaTh KaTOHBIE U AHOJHBIE IPOLIECCHI U OTPAXKATh UX
[TpuMeHEH e SMeKTPONH3a YPOK Ha MKUCbME JUIsl PaCIUIaBOB U BOJHBIX PACTBOPOB JICKTPOJIIUTOB.
PackppiBaTh mpakTHUeCKOE 3HAUEHUE IEKTPOIIN3A
20 [[IpakTHyeckas padora Nel VYpok-npaktukym | [InanupoBatrs, NpoBOIUTH HAOIIOAATH U ONUCHIBATH XMMHUECKHM
«Pemenue HKCIIEPUMEHT C COOJIIOIEHUEM MTPABUII TEXHUKU O€30IaCHOCTH
PKCIIEPUMEHTAJIBHBIX 3a]1a4 1O
reMe «XUMHYECKUE PEAKLIUN»
21 [loBTOpEeHME U 00001IeHNE O6o006matomuii ypok | BeImomHATE TECTHI, pemarh 3aa4u U YIpaKHEHUs 10 TEME.
TeMbI « XMMHUYECKNE PEAKLIUI
[IpoBOAUTH OLIEHKY COOCTBEHHBIX AOCTH)KEHUH B YCBOSHHH TEMBI.
KoppektupoBarb CBOM 3HaHMsI B COOTBETCTBHH C
IUIAHUPYEMBIM PE3YIIBTaTOM
22 [KonTpoabsHnas padora Nel o Ypox xoumpona [IpuMeHsTh Ha IPAKTUKE paHEe U3YUYECHHbIA MaTepua
reme «CTpoeHue BellecTBa.
X MMUYECKUE PEAKITHIDY
Tema 3. Bewiecmea u ux ceonicmea (9 u)
23 MeTasib KomOuHupoBaHHbIil | O6001aTh 3HAHUS U A€IaTh BBIBOJIBI O 3aKOHOMEPHOCTSIX
YPOK MOJIOKEHUSI U N3MEHEHUHN CBOMCTB METAJUIOB B IEPUOJIAaX U
rpynnax Ilepuonnyeckoi cucTemsl.
XapakTepu3oBaTh 001IMe XMMUYECKHE CBOIICTBA METAJIOB
KaK BOCCTaHOBUTEJIEH HA OCHOBE CTPOEHUS X aTOMOB U
MOJIOKEHHSI METAJUIOB B AJIEKTPOXUMHUUECKOM PSAY HAIPSKEHUS.
Habnronate 1 onuchIBaTh XUMUYECKHHA HKCTIEPUMEHT C TOMOILBIO
POIHOTO SI3bIKA U SI3bIKA XUMUU
24 Hemertaibl. bnaroponusie | KomOuaMpoBaHHBII
ra3bI YpOK XapakTepr3oBaTh 0011IMe XMMUYECKHE CBOIICTBA HEMETAJIOB KakK

OKHCITIUTENEH 1 BOCCTAHOBUTENEH HA OCHOBE CTPOEHUS UX aTOMOB
1 TTOJIOXKEHHSI HEMETAJIJIOB B PSITY AIEKTPOOTPHIATEIIHHOCTH.




HaGJIIO,Z[aTB 1 ONHKCBIBATh XHUMUYECKUI SKCIICPUMECHT C IMOMOUIBIO
POAHOTO sA3bIKA U A3BIKaA XUMHUUN

25

K1cIT0TEI HCOPTraHUYCCKHUC H
OPraHUYCCKUC

KomOuHMpOBaHHBII
YPOK

XapakTepru30BaTh OPraHNYECKUE U HEOPTaHMYECKHUE KUCIIOTHI B
CBETE TEOPHUH HICKTPOJUTUYECKON TUCCOLMALNH U TIPOTOHHOM
TEOPHH.

KnaccudunupoBaTs opraHndeckie 1 HEOPraHUIeCKUE KUCTOTHI
M0 Pa3INYHbIM OCHOBaHUSIM.

Pasnuuars obmiee, 0coOeHHOE U €MHUYHOE B CBOMCTBAX
A30THOM, KOHLIEHTPUPOBAHHON CEPHON U MypPaBbUHOM KHUCIIOT.

[IpoBoauTh, HAOMIOAATH U OMTUCHIBATH XUMUYECKUIN IKCIIEPUMEHT C
HOMOIILIO POJHOIO SI3bIKA U A3bIKA XUMHU

26

(OcHOBaHUSI HEOpPraHUYECKHE
1 OpraHu4YecKHe

KomOunupoBaHHbIH
YPOK

XapakTepru30BaTh HCOPraHUICCKUE OCHOBAHUS B CBETE
TEOPHUU IEKTPOIUTHUECKON TUCCOLIUAIIUY.

Paznuuars o01iee, 0coOOEHHOE U €AUHUYHOE B CBOMCTBAX
TUAPOKCHIOB ¥ O€CKHCIOPOTHBIX OCHOBAHUH.

XapakTepru30BaTh UX B CBETE IPOTOHHOUN TEOPHH.

[TpoBonuTh, HAOMIONATH U OMUCHIBATH XUMHUECKHUI SKCIIEPUMEHT C
TTOMOIIBIO POAHOTO SI3BIKA U SI3bIKA XUMHHU

27

AMpoTepHbIe COEIMHEHUS
HEOpTaHMYECKHE "
OpraHnyecKue

KomMOuHMpOBaHHBIIH
YPOK

XapakTepu30BaTh OPraHUYECKUE U HEOPraHUYECKUE
aMdoTepHbIe COSMHEHUS KaK BEIIECTBA C JBONCTBEHHOM
(byHKIMEH KHCIOTHO- OCHOBHBIX CBOWCTB.

ApryMEeHTHpPOBaTh CBOMCTBA aMUHOKHUCIIOT KaK
aM(OTEPHBIX OPTAHUYCCKUX COCAMHCHUIA.

PackpbIBaTh Ha OCHOBE MEKIIPEIMETHBIX CBSI3EH C
OMOJOTHEH POIb AMUHOKHCIIOT B OPraHU3allMH JKU3HH

28

Conu

KoMOMHUpOBaHHBIIH
YPOK

XapaKTepI/BOBaTB COJIM OPTraHUYCCKUX U HCOPTAaHUYCCKUX KUCJIOT
B CBCTC TCOPUU BHGKTpOHHTH‘ICCKOﬁ JUCCOLMAaIIH.

K.]'IaCCI/Id)I/II_II/IDOBaTB COJIM 11O pa3JIMYHbIM OCHOBAHUAM.




Paznuuars obmiee, 0coOeHHOE M €AMHUYHOE B CBOMCTBAX CPETHHUX
Y KHUCJIBIX COJICH.

OnuceIBaTh )KECTKOCTH BOABI M CIIOCOOBI €€ YCTPaHEHUSI.

HpOBO,I[I/ITB, Ha6J'II-O,Z[aTB M ONHCKHIBATh XUMHWYECKHI OKCIICPUMCHT C
IIOMOIIIBIO POJAHOI'O sI3bIKA U A3bIKA XMMHWHN

29 IIpakTuueckas pabora Ne2 VYpok-mipaktukym | [ImanupoBars, IpoBOIUTH, HAOMIOAATH U OMUCHIBATH XMMHYECKHIA
«Pemenne HKCIIEPUMEHT C COOITIOICHUEM MPABUII TEXHUKN O€30TIaCHOCTH
JKCIEPUMEHTAJIBHBIX 3a]a4
o teMe «Bemecta u ux
CBOMCTBa»
30 [ToBTOpeHue u o6o0IICHHE O6o6maromuii ypok | BeIOTHSATE TECTHI, peliarh 3aa4u ¥ YIpaKHEHUS TI0 TEME.
TeMBblI «BelecTBa 1 ux
CBOMCTRAY [TpoBOIUTE OIICHKY COOCTBEHHBIX TIOCTHKEHUN B YCBOCHUU TEMBI.
KoppektupoBaTh CBOM 3HAHUS B COOTBETCTBUU C
TJIAHUPYEMBIM PE3YJIBTATOM
31 OHTpoOJIbHast paboTa Ne2 1o YpOoK KOHTpOIIS [IprMeHATH, HA IPAKTHUKE paHee U3YUYEHHBIN MaTepua
eMe «BemectBa u ux
BOMCTBa»
Tema 4. Xumus u coepemennoe oouiecmeo (3 u)
32 XMHU€eCKast TEXHOJIOTHS KoMmOuHupoBaHHBIN | XapakTepru30BaTh XUMUYECKYIO TEXHOIOTHIO KaK
YPOK MIPOU3BOIUTEIBLHYIO CHITy OOIIIEeCTBa.

OmnuceIBaTh XUMHYECKHE MMpONHCCChI, JIC)KAMEC B OCHOBC
IMPOM3BOACTBA aMMHaAKa U M€TaHOJIa, C ITIOMOIIBIO POJHOIO SA3BIKA
" A3bIKa XUMUU.

VcraHaBIMBaTh aHAJIOTHH MCXKAY ABYM: IMPOU3BOACTBAMMU.

®opmynupoBarh 00IIME HayYHbIE TPUHLUIIBI XUMHUYECKOTO
IIPOU3BOJCTBA
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XuUMHUYECKasi IPaMOTHOCTh
KaK KOMIIOHEHT o01ein
KyJBbTYpbI UEJI0BEKa

KomOuHMpOBaHHBIIH
YpOK

ApryMeHTHpOBaTh HEOOXOAMMOCTh XUMHUYECKON TPAMOTHOCTH
KaK KOMITOHEHTa OOIIEKYIbTYPHOH KOMITETCHTHOCTH YEJIOBEKa.
YMeTh moy4ars He0OX0UMYI0 HH(POPMAIHIO ¢ MApKUPOBOK
Ha yNaKOBKaX Pa3IMYHBIX IPOMBIIIJICHHBIX U
IPOJIOBOJIbCTBEHHBIX TOBAPOB

34

[ToBTOpEeHue 1 0000IIeHNE
Kypca. [TonBeneHue utoros

ro/1a







