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IMosicuuTeILHAS 3aNIMCKA.

PaGouas nporpamma 1o npeamery «XuMUsi» COCTaBJIEHA HA OCHOBE CIICAYIOIIUX HOPMATHUBHBIX
JIOKYMEHTOB:

- ®enepanbHOro 3akoHa oT 29 nexadps 2012 rog Ne 273 - @3 «O6 obpazoBanuu B Poccuiickoii
Oenepauun» (cr.2, 11.9);

- depnepanbHOr0 TrOCYAapCTBEHHOTO 0O0Opa30BAaTENBLHOTO CTAaHAApPTa CPEAHEro  0OIero
obpazoBanus (Ilpuxaz MO u H P® ot 17.05.2012 Ne 413 B pen. ot 29.06.2017);

- @enepanbHOil 00pa3oBaTeNbHOI MPOrpaMMbl HadajdbHOro oO0miero oOpa3oBaHus (TpUKa3
MunuctepctBa mnpocBemenust Poccuiickoit ®epepanun ot 18.05.2023 Ne371, 3apeructpupoBaH
12.07.2023 No74228);

- @epaepanbHOrO0  TEpeyHsT  y4YEOHMKOB, PEKOMCHIIOBAHHBIX K  WCIIOIB30BAHUIO B
00pa30BaTeNbHbIX YUPEKICHUSIX, PEAM3YIOUIMX MPOrpaMMbl OO0IIEero 00pa3oBaHUS W HMEIOIIMX
roCyJapCTBEHHYIO akkpenuTanuto, Ha 2023-2024 yuebHblii rox;

- 'omoBoro kanenaapuoro yueoHoro rpadpuka MbOY «'umuazus Ne®y» Ha 2023-2024 yueOHBI
roz;

- [Tonoxenust o paboueit mporpamme yuurtens, padoratoiiero no oonosienusiM ®I'OC MBOY

«I'mmua3us Ne®y;

- OcHoBHOI1 00pazoBatenbHOl porpammbl COO MBOY «I'umuazus Ne8»»;

- IIporpammbr «Xumus. basoBbiii ypoBeHb. 10—11 kiaccel» (Pabouas mporpamma K JMHUH
VMK O. C. T'abpuensna: yueoHo-MeToarueckoe nmocodue / O. C. I'abpuensa. — M.: [Ipoda, 2017).

Y4yeoHo-MeTOoANYeCKN KOMILJIEKT COCTOUT M3:

- Yuebnuk: ["abpuensa O.C. Xumus. 11 krace (6a3oBb1it ypoens) ®I'OC: M.: JIpoda, 2020;

- KoHuTposibHbIe W TIpOBepouHbIe pabOoThL. ba3oBeiii ypoBenb. 11 kiacc (aBTopsl ['aOpuernsH
0O.C., bepeskun I1.H. u ap.);

- Metonuueckoe mocobue. bazoBbiii ypoBenb. 11 kmacc (aBropsl: O. C. I'aGpuensH, C. A.
CrnankoB).

[Iporpamma cootBeTcTByeT DenepaibHOMY TOCYJapCTBEHHOMY 00pa30BaTEIbHOMY CTaHIApPTy
OCHOBHOTO 00IIero oOpa3oBaHMsl M COCTaBJ€Ha B COOTBETCTBUU C Y4eOHBIM IJIAHOM Ha 2 yaca B
Henenmo (68 wacoB B rom). I[Iporpamma mnpemnHasHaduena qisi oOywaromuxcss 11 kiacca
TEXHOJOTHYECKOT0 MPOduUIIs, U3yJaroInX XUMHIO Ha 0a30BOM YpOBHE.

Llenamu uzyuenun xumuu é cpeoneil WiKone A6AAOMCA.

1) dopmupoBanue y oOydarommxcs yMEHUsS BHAECTh M IOHHMATh IIEHHOCTH OOpa3oBaHUS,
3HAUUMOCTh XMMHUYECKOTO 3HAHUS IS KaKJOTO YellOBeKa, He3aBUCUMO OT ero mpodeccHoHaIbHOU
JeSATeTbHOCTH; YMEHUN paznuyaTh (PaKThl U OIEHKH, CPAaBHUBATH OIEHOYHBIC BBIBOJBI, BHJIETH HX
CBSI3b C KpUTEpUSAMH OILIEHOK M CBSI3b KPUTEPUEB C OIPEACIICHHOW CHUCTEMOH LIEHHOCTEH,
dbopMynupoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MO3UIINIO;

2) ¢gopmupoBaHue y OOYYArOMIMXCS IEJIOCTHOTO MPEACTABICHUS O MHUPE M POIH XUMHUU B
CO3JJaHUM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHPA; YMEHUS OOBSCHATH OOBEKTHI M
MPOLECCHl OKPYKAOLIEN AEHCTBUTEIBHOCTA — MPUPOJHOM, COLMAIBHOM, KYJIBTYPHOU, TEXHUYECKOU
Cpebl, — UCIOJIB3YsI IJIsI STOTO XMMHUYECKUE 3HAHMUS,;

3) mpuoOpeTeHrne OOYYArOIIMMHUCS OIBITa Pa3HOOOPa3HOW AEATEeTHbHOCTH, OMbITAa MO3HAHUS U
CaMOTIO3HAHUS;, KJIFOYEBBIX HAaBBIKOB (KJIFOYEBBIX KOMIIETEHTHOCTEH), HMMEIONIUX YHUBEPCATHLHOE
3HAUEHUE ISl Pa3IMYHBIX BUIOB JIEATEIHHOCTH — HABBIKOB PEIICHUS MPOOIeM, TPUHITUS PELICHUH,
MoWcKa, aHanu3a u 00paboTku WHGOpPMAIMK, KOMMYHHUKATUBHBIX HABBIKOB, HABBLIKOB HW3MEPEHHIA,
HABBIKOB COTPYJIHHUYECTBA, HABBIKOB 0€301MaCHOTO 00paIlieHus C BEIIECTBAMH B MTOBCETHEBHOM JKU3HHU.

Oco0eHHOCTH Kypca XMMHMH B CpefHel (IOJHOM) IIKoJe 00YCIOBIEHBI CHEIU(PUKON XUMUU
KaK HayKd M TIOCTABJICHHBIMU HEeNIIMU. OCHOBHBIMH TTPOOJIEMaMU XUMHUH SBIISIFOTCS H3YUYEHHUE COCTaBa
U CTPOEHMS BEUIECTB, 3aBUCUMOCTH HUX CBOICTB OTCTPOEHUs, IMOJYYEHUE BEIIECTB C 3aJaHHBIMHU
CBOMCTBAMHM, HCCIIEIOBAHUE 3aKOHOMEPHOCTEH XMUMHUYECKMX PEaKIUid W MyTell YIpaBlICHUS HWMHU B
LEJISX MOJYyYEHHUs BEIleCTB, MAaTEpUAJIOB, SHEPTUU.



MeToaom0ruuecKol OCHOBOW TMOCTPOCHUSI YU4€OHOTO COJAEpKAHUSA Kypca XHMHUU ISl CPEeIHEH
IIKOJIBI 0a30BOT0 YpOBHS SIBUJIACh UOes UHMEZPUPOGAHHO20 Kypcd, HO He eCHeCmeEOo3HAHUus, a
Xumuu.

CrpykTypa mpenjaraeMoro Kypca pemiaer aBe NpoOJieMbl MHTErpallid B OOyYEeHUH XUMUHU.
[lepBass — 3TO GHympunpeomemuas uuwmeepayus YIeOHOW IUCUMIUIMHBI «XuMHs». Mnmes Ttakoit
MHTETPAllUN TUKTYeT CICAYIOIIYI0 O4epeIHOCTh M3y4eHHs pa3/eioB XMMuHU: BHavaie B 10 kimacce
M3y4aeTcsi OpraHuyeckas Xumusi, a 3areM — B 11 kiacce Xxumus ooO1mas.

Takoe cTpykTyprpoBaHHE 00YCIOBICHO TEM, YTO 0000IIEHUE CONEePIKAHUS MTPEIMETa TO3BOJISIECT
Ha 3aBepIaloleM 3Tare chOpMUPOBAThY BBITYCKHUKOB CPEAHEH LIKOJIBI MPEACTaBICHUE O XUMHUH KaK
0 UEJIOCTHOM Hayke, MOKa3aTh €IUHCTBO €€ TMOHSATHH, 3aKOHOB M TEOPHi, YHHUBEPCAJIbHOCTh WU
MPUMEHUMOCTh MX KaK JUIsl HEOPraHMYeCKOM, TaK U JIJIsl OPraHUYeCKOM XUMHUH.

Bropas — 310 Medcnpeomemnas ummeepayus, TO3BONSIONIAs Ha 0aze XUMHH OOBEAWHHTH
3HaHuA 10 (Qu3uke, Ouonoruu, reorpaduu, SKOJOTUU B €AMHOE MOHHMMAaHUE NPUPOIBL, T. €.
chopMHpOBaTh LEIOCTHYI0 E€CTECTBEHHOHAYYHYIO KAapTHHY OKPYXKAIOMIEr0 MHUPa.JTO TO3BOJHT
CTapUIEKIACCHUKAM OCO3HATh TO, YTO 0€3 3HaHUU MO XMMHH BOCHPHUATUE OKPYKAIOIIEro Mupa Oyaer
HETIOJIHBIM, a JIFOJIU, HE TOJYYHMBIINE TAKUX 3HAHUW, MOTYT CTaTh HEOCO3HAHHO OMACHBIMU IS 3TOTO
MHUpa, TaK KaK XMMUYECKH HErpaMoTHOe oOpallleHue ¢ BelIeCTBaMH, MaTepHallaMU U IMPOIecCaMu
TPO3UT HEMAIIBIMU OETaMH.

Kpome 3Tux ABYX BeAYIIMX UHTETPUPYIOUINX UJIEH, KypC PEaTu3yeT U ellle OJHY — UHMe2payuio
XUMUYECKUX 3HAHUU C 2YMAHUMAPHLIMU — OUCYUNAUHAMU: WCTOPHUEH, IJIMTEpaTypoil, MHPOBOM
XYyJI0’)KECTBEHHOW KYIbTypol. DTO, B CBOIO O4Yepe/b, MO3BOJIAET CPEICTBaMU Y4eOHOro mpeameTa
1oKa3aTh pOJIb XMMUU M B COIHUAIBHOW cdepe UeNIoBEYeCKOH NesTeTbHOCTH, T. €. IMOJHOCTBHIO
COOTBETCTBOBATh UJIESIM 00Pa30BATENHLHOTO CTaHIaPTA.

MecTo npeaMera B y4eOHOM IVIaHe

B cucreme ecrecTBeHHO-HAy4yHOro OOpa30oBaHUS XUMHS KaK y4eOHBIH MpeAMeT 3aHUMaeT
BaXHOE MECTO B TIO3HAHHWH 3aKOHOB MPHUPOJIBI, GOPMUPOBAHUN HAYIHON KapTHUHBI MUPA, XUMHUIECCKON
rPaMOTHOCTH, HEOOXOAMMOM [Isl MOBCEAHEBHOW >KM3HH, HABBIKOB 3J0POBOrO M 0€30MacHOro s
YeloBeKa M OKPYXKAIMIEH ero cpemsl oOpa3a >KM3HHM, a TAaKKe€ B BOCIHTAHUU JKOJOTHYECKOU
KYJIbTYpbl, (DOPMHUPOBAHMHM COOCTBEHHOW IO3UIIMU IO OTHOIICHHIO K XUMHYECKOW HH(pOopmanuu,
MIOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.

YcenenmHocTh U3ydeHusl yueOHOro mpeaMeTa CBsi3aHa C OBIAJCHHEM OCHOBHBIMH MOHSITHSIMU
XUMUH, HAYIHBIMH (paKTaMu, 3aKOHAMH, TCOPUSMHU, IIPUMEHEHUEM TIOTYYCHHBIX 3HAHUH IPU PEIICHUH
MPAKTUYECKUX 3a7au.

B coorBerctBun ¢ ®I'OC COO xumMus MOXET H3y4aThCcsi Ha 0a30BOM M YIUIYOJICHHOM
YPOBHSIX.

N3ydeHnne xumun Ha 6a30BOM ypOBHE OPUEHTHPOBAHO Ha oOecrieueHne o01ieoopa3oBaTreabHON
U OOMIEKYIbTYPHON MOATOTOBKH BBHITYCKHUKOB.

Conepxanre 0a30BOro Kypca MO3BOJISIET PACKPBITh BEAYIIHME UIACH M OTACIbHBIC TOJIOKEHHUS,
Ba)XHbIC B TO3HABATEIFHOM W MHPOBO33PEHUYECKOM OTHOIIECHUU: 3aBUCUMOCTH CBOICTB BEIECTB OT
coCTaBa W CTPOCHHs; OOYCJIOBJICHHOCTh NPUMEHEHHWs BEIIECTB HMX CBOWCTBAMHU; MaTepHaIbHOE
€MHCTBO HEOPTAaHMUECKUX U OPTaHUYECKUX BEIIECTB; BO3PACTAIOMIAS POJIb XUMUU B CO3JaHUH HOBBIX
JIEKapCTB M MaTEPHAIIOB, B YKOHOMHH CBIPhsI, OXPaHE OKPYIKAIOIIEH CPEJIbI.

3agauyn BOCIUTAHUSA O0y4arOIIUXCH

- YCTAHOBJICHUC OJOBCPUTCIIBHBIX OTHOIIIEHUH MCXKAY YUUTCIIEM H©U C€ro Yy4YCHHKaMH,
CIOCOOCTBYIONTUX TIO3UTHUBHOMY BOCIPHUSATHIO YYalTUMHUCS TpeOOBaHUN W TPOCKO yUyUTels,
NPUBJICYCHUIO MX BHUMaHUs K oOOcyxJaeMoll Ha ypoke HHPOpMAlUU, aKTHUBU3ALUU HX
MO3HABATEJIbHON JESATEIBHOCTH;

-Mo0YyXAeHUE IIKOJIBHUKOB COOJIIO/IaTh HAa ypOKe OOLIENpPUHSAThIE HOPMBI MOBEECHUS, IpaBUiia
oOmeHust co cTapmuMu (YYUTENsIMH) W CBEPCTHUKAaMHU (IIKOJLHUKAMHU), TPHHIMIBI y4eOHOU
JUCHUIIJIMHBI 1 CaMOOpTaHUu3allnu,

-IPUBJICUCHUC BHUMAHHA I[KOJIBHUKOB K IHICHHOCTHOMY Aa4CIICKTYy H3Y4YdaCMbIX Ha YpPOKax
SIBJICHHUM, OpraHu3amus X padoThl C MOJTy4aeMOHl Ha ypOKE COIMAIIBHO 3HAYUMON HH(pOpMAaIHeH —



WHUIUMPOBAHUE €€ OOCYXJCHUS, BBICKAa3bIBaHUS YUYalIUMHCS CBOETO MHEHHS 10 €€ TOBOAY,
BBIPAOOTKH CBOETO K HEl OTHOLICHHUS;

-HCIIOJIb30BaHUE BOCHUTATENBHBIX BO3MOXKHOCTEH COJEp)KaHUsl y4yeOHOro mpeaMmeTa dvepes
JEMOHCTpALMIO  JETSIM IPUMEPOB OTBETCTBEHHOI'O, TIPaKJAHCKOTO IOBEAEHHUS, MPOSIBICHUS
YeJIOBEKOII00Us U A0OPOCEpICUHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIMX TEKCTOB Ui YTEHUS, 3a/a4
JUISL pEeUIeHHUs, TPOOIEMHBIX CUTYAIUH U1 00CYXIEHUS B KJIacce;

-IIpUMEHEHUE HAa YpOKE HHTEPAKTUBHBIX (DOpM pabOThl ydyalMXCs: HWHTEIUIEKTYyalbHBIX UIP,
CTUMYJMPYIOIIMX IO3HABAaTEJIIbHYI0O MOTHUBALIMIO IIKOJIBHUKOB; JWJAKTUYECKOIO TeaTpa, Ile
MOJIyUYEHHBIE Ha YpOKE 3HaHHUs OOBITPHIBAIOTCS B TeaTpPalbHBIX IOCTAHOBKAX; MUCKYCCHUN, KOTOpHIE
JAIOT YYaIIMMCS BO3MOXKHOCTH MPHOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO JAMAIOra; TPYNIOBOM
paboThl WK paboThl B Mapax, KOTOPbIE y4aT HIKOJIBHUKOB KOMAaHJIHOM paboTe M B3aUMOJEUCTBHUIO C
JIPYTUMU JE€THMU;

-BKJIFOUEHHE B YPOK UIPOBBIX MPOLEAYP, KOTOPBIE TOMOTAKOT MOIAECPKATh MOTHUBALIMIO JETEH K
MOJIyUYEHUIO 3HAHWM, HaJa)KMBAHUIO IMO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOLIEHHWH B KJacce, OMOraroT
YCTaHOBJICHHIO 100pOKeTaTeNIbHOM aTMOC(ephl BO BpeMs YPOKa,

-OpraHu3anys HAaCTaBHUYECTBA MOTUBHUPOBAHHBIX U JSPYAUPOBAHHBIX YyYallUXCS HaA HX
HEYCHEBAIOIIUMH  OJIHOKJIACCHUKAMH, [JAIOLIEr0 IIKOJIbHUKAM COLMAIBHO 3HAYMMbIA  OIBIT
COTPYJIHUYECTBA U B3aUMHON IIOMOIIIY;

- MHULMUPOBAHUE U TMOJECPKKA HMCCIECI0BATEIbCKON NEATEIbHOCTH IIKOJIBHUKOB B PaMKax
peanM3allii MMHU HHJIUMBUJYaJbHBIX U TPYIIOBBIX HCCIEIOBATEIbCKUX IPOEKTOB, YTO JacT
IIKOJIbHUKAM BO3MOXHOCTh MPHOOPECTH HABBIK CAMOCTOATEIBHOTO PEIICHUS TEOPEeTHYECKOU
npo0JieMbl, HaBbIK T'€HEPUPOBAHUSA M OQPOPMIIEHUS COOCTBEHHBIX HJAEH, HAaBBIK YBaKUTEIHHOTO
OTHOUICHUS K UYKUM HJesM, 0(hOpMIICHHBIM B paboTax APYrux UCCienoBaTelneii, HaBbIK MyOIUYHOTO
BBICTYIUICHHUS [IEpe]l ayIuTOpUEH, apryMEHTUPOBAaHUS U OTCTAaUBaHUS CBOEH TOUKU 3pEHUSI.

Ha H3YyYCHHUEC YAaCOB HAIMOHAJTBHO — PETHOHAJBHOI'0O KOMIIOHEHTA 3allJITAHUPOBAHO 3 yaca:

Ne ypoka Tema ypoka
12 Mertamel M CIUTaBbl. MeTauiMueckass XHMMHUYecKas CBsi3b. [IprMeHeHue
METAJUIOB M CIUIABOB B PETHOHE.
21 JlucriepcHbie cucTeMbl. POJIb TUCIIEPCHBIX CHCTEM B OBITY W Ha MPEANPHITHIX
VYP.
60 O6mmue cBoiictBa HemeTaoB. Coenuaenus HemetawioB (C, S, N u ap.) —
3arpsi3HUTENH aTMOCc(epsl B Topoaax YP.

B paboueli mporpamme COOEpKHUTCS INEPEUCHb OCHOBHBIX Ppa3/JeNiOB, TEM YPOKOB, YyKa3aHO
KOJIMYECTBO KOHTPOJBHBIX U MPAKTHUYECKUX padOT MO KAXKIOMY pasjlielny, KOJUYECTBO 4YacoB s
0000I111eHUs ¥ TOBTOPEHUS B KOHIIE YU€OHOT0 roJia.

TpeboBaHMsl K YypOBHIO MOATOTOBKM YYalllUXCSl MPOBEPSIIOTCS NPU MOMOIIM H3MEpUTENEH -
CHCTEMBI 33JJaHUI U TIPOBEPOUHBIX padoT. [IpuMeHstoTCs 3a1aHust IBYX TUIIOB: 1) 3a1aHUs C BEIOOPOM
OTBeTa, 2) 3aJaHUsl CO CBOOOJHBIM OTBETOM. 3aJaHMsl MCIOJB3YIOTCS NMPHU BCEX BHUJAX TEKYIIETO,
TEMaTU4YECKOI0 ¥ HTOTOBOTO KOHTPOJIS YCBOCHUS yYaIlMMHUCS yueOHOTro Marepuasa.

Jis KOHTpoJis W ydéra MOCTIKEHUH OOYJaromIMXCs WCIONB3YIOTCS Cleayromue (OpMBI:

TECTHPOBAaHUE, MUCHMEHHASI CaMOCTOSITEIbHAs PadoTa, YCTHBIM OMpOC, COOOIICHUE, MpaKTHYeCKas
pabota, KOHTpoJIbHas paboTa.

Coaepxxanue Kypca
OBLIAS XMUA

IMepuoanyeckuii 3aKoH U cTpoeHue atoma (64)



OtkpobiTie [I.M.MenneneeBbiM Ilepuoaudeckoro 3akona. [lepBrie monbITKH Kiaccuukanum
XUMUYECKUX DJJIEMEHTOB. BakHellline TOHATUS XUMHUU: aTOM, OTHOCHUTENIbHAs AaTOMHas U
MosekyisipHas Maccbl. Otkpeitue [l. M. MenneneeBbim [lepuoaunueckoro 3akona. Ilepmomnueckuit
3akoH B popmynuposke 1. . Menneneesa.

IMepuonuueckas cucrema /I.MU.MenneneeBa. Ilepuognyeckas cucrema JI. 1. MenneneeBa kak
rpaduueckoe otoOpaxenue Ilepwmogmdeckoro 3akoHa. Pasznmuunbie Bapuwantel [lepuogudeckoit
cuctemsl. [lepronbl u rpynmnsl. 3Hauenue [lepuognyeckoro 3akona u [lepuoauyeckoil CUCTEMBI.

Crpoenne atoma. AtoM — cioxHas yactuua. OTKpBITHE 3JIEMEHTAPHBIX YaCTULl U CTPOEHUS
aroMma. Sapo atoma: NpOTOHBI U HEUTPOHBI. M30TOMBI. M30TOMNBI BOAOPOIA. DIEKTPOHBI. DJIEKTPOHHAS
obosiouka. DHepreTuueckuii ypoeHnb. Opoutanu: S- u p-. d-Opbumanu. Pacripenenenue 3JeKTPOHOB
[0 DHEPreTHYECKUM YPOBHSIM U OpOUTAISIM. DJIEKTPOHHBIE KOH(PUTYpAaLUU aTOMOB XUMHYECKHX
3JIeMEeHTOB. BajieHTHbIE BO3MOKHOCTH aTOMOB XUMUYECKHUX 3JIEMEHTOB.

Ilepuoanueckuii 3aKoH U cTpoeHHe aroMa. COBPEMEHHOE MOHATUE XUMUYECKOIO 3JIEMEHTA.
CoBpemennast (opmynupoBka I[lepuonnyeckoro 3akona. [IpuymHa TEPUOAUYHOCTH B W3MEHECHUU
CBOMCTB XMMHUYECKHUX dJeMEHTOB. (OCOOCHHOCTH 3allOJIHEHUS DJHEPreTUYECKUX YpPOBHEH B
AIIEKTPOHHBIX 00O0JOYKAX aTOMOB IEPEXOJHBIX HJIEMEHTOB. DJIEKTPOHHBIE CEMEIHCTBA 3JIEMEHTOB: S-
up- d1eMeHTsl; d- u f~onemenmeot.

Ctpoenue Bemectna (18 )

KoBasienTHasi xumu4eckasi cBsi3b. [loHATHE 0 KOBasIeHTHOU cBsizu. OOIas S7IeKTPOHHAs Hapa.
KpaTtHOCTh KOBaJIGHTHOM CBSI3U. DJIEKTPOOTPUILIATENILHOCTD. [lepekpbiBaHNe 3JIEKTPOHHBIX OpOHUTAIICH.
a- u p-csa3u. KoBaneHTHas moJisipHas U KOBaJIGHTHAs HEMOJsIpHAs XUMHUYeckue cBa3u. OOMEHHBIH U
JIOHOPHO-AKIETITOPHBIA MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBS3H.

BemectBa MOJEKYISIpPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHs. 3aKOH IOCTOSHCTBA COCTaBa MJis
BELIECTB MOJIEKYJISIPHOTO CTPOECHHUSI.

HNonnasi xummnueckas cBsi3b. Katnonsl 1 anuonsl. loHHas cBsi3b U ee cBoiicTBa. MoHHas cBs3b
KaK KpaWHHW{ Ciaydaldl KOBQJICHTHOW IOJSIPHOM CBA3WM. @opMylibHas €AMHMUIIA BELIECTBA.
OTHOCUTENBHOCTD JI€TICHUSI XUMUYECKUX CBA3EH Ha THUIIBL.

Meta/uinueckass XuMu4deckasi c¢Bsizb. O0mue Qusznyeckre CBOMCTBA METANIOB. 3aBUCUMOCTh
ANEKTPONPOBOAHOCTH METAJUIOB OT Temneparypsl. CruiaBbl. UepHbI€ U LIBETHBIE CILJIABHI.

ArperaTHbie cOCTOsIHUSI BemiecTBa. ['a3pl. 3akoH ABoraapo ajsi ra3oB. MossipHblii 00beM
ra3o00pa3HbIX BemecTB (MpH H. y.). XKuakoctu.

Boagopoanas xumuveckasi cBsi3b. BogopoaHas cBsi3b Kak 0COOBIN CIIydail MEKMOJICKYJISIPHOTO
B3anMOJieiicTBHs. MexaHu3M ee 00pa30BaHUS U BIUSHUE HA CBOMCTBA BEIIECTB (HA MpPUMEpE BOJBI).
Hcnonp3oBanne BONbI B OBITY W Ha MPOM3BOJICTBE. BHyTpUMOEKysipHas BOJAOPOIHAS CBSI3b U €€
Ounonoruveckas pob.

Tunel kpucraninyeckux pemerok. Kpucrammmyeckas pemerka. MoHHBIE, MeTaUTMYECKUE,
ATOMHBIE W MOJEKYJSPHbIE KPUCTANIMYECKUE pelIeTKU. AIioTponus. AMopdHBIE BelecTBa, UX
OTJIMYUTEIBHBIE CBOWCTBA.

Yucreie BemecTBa U cMecH. CMecH M XUMUYECKUE COeAMHEHUS. [ OMOTeHHBIE U T€TEpOTreHHbIE
cmecu. MaccoBas U oObeMHasi J0JIM KOMIIOHEHTOB B cMmecH. MaccoBasi a0 npumeceil. Pemienue
3a/1a4 Ha MaccoBYIO J0Jt0 npumeceit. Knaccudukaiys BenecTs o CTeNeHu X YUCTOTHL.

JAucnepcuble cucrembl. [lonsTue mucnepcHoit cuctemsl. JlucnepcHas dasza U JuctepcruoHHAs
cpena. Kmaccuduxanus nucnepcHbix cucteM. KommowaHble TUCTIEPCHBIE CUCTEMBI. 307M M TENH.
3HavYeHHE TUCTIEPCHBIX CHCTEM B MPUPOJIC U KU3HU YEIOBEKA.

DJieKTpoJuTHYeCKas quccouunamus (214)

PacrBopbl. PacTBOpel Kak TOMOTE€HHBIE CHUCTEMBI, COCTOALIME M3 YACTUL PACTBOPUTEII,
PacTBOPEHHOTO BEIECTBA M MPOAYKTOB MX B3aUMOJACHCTBUs. PacTBOpeHHE KaKk (PU3UKO-XUMHUYECKUN
npouecc. MaccoBasi 10J1s1 paCTBOPEHHOrO BewlecTBa. Tumbl pacTBOpoB. MonsipHas KOHUEHTpALIMUS
BelecTBa. MUHEpanbHbIE BOJIBI.

Teopust 3JEKTPOTUTHYECKOH IMCCONMANUM. DIJIEKTPOIUTHI M HEANIEKTPOIuThl. CTeneHb
ANEKTPOIUTHYECKON  mauccommanuu.  CuibHBIE W cla0ble  DJIGKTPONHUTHL. Y PaBHEHHs
ANEKTPOJUTUYECKON  auccouuanud. Mexanusm  gucconuanuu. CTyneHdatas — JIuCCOIUAls.
Bonopoansiii mokaszaress.



Kuciaorel B cBere TeopwHM  OJEKTPOJMTHYECKOW  auccommaruu. OOmue CcBOMCTBa
HEOPTraHWYECKUX M OPraHUYECKHX KHUCIOT. YCJIOBHUS TEUEHHUS PEaKUUid MEXAY SJIECKTPOIUTaMHU 10
koHI1a. Crieruduyeckre CBOMCTBAa a30THOM, KOHIICHTPUPOBAHHOM CEpHON M MypaBbHUHOM KUCJIIOT.

OcHOBaHMS B CBETE TEOPUHU IEKTPOIUTUUYECKON AMCCOLMAINH, X KiIaccu(uKanus U olmme
CBOiicTBa. AMMHBI KaK OpraHuuyeckue ocHoBaHusA. CpaBHEHHE CBONCTB aMMHaKa, METHJIAMHUHA U
AQHWJIMHA.

Cosm B cBeTe TEOPHHM JJIEKTPOJUTUYECKOM IHCCOLMAINM, WX Kiaccupukauus U obiue
cBorctBa. Conu Kucibie 1 OCHOBHbIC. COJIM OPraHUYeCKUX KHUCIOT. MbUta. DJIEKTPOXUMHUESCKHNA PsiT
HANpPSDKEHUH METaJUIOB U €ro HCMOJIb30BaHUE ISl XapaKTEPUCTUKU BOCCTAHOBHUTEIBHBIX CBOWCTB
METAaJIJIOB.

I'mapoaus. Ciydyan ruaponusa cojeil. Peakmusa cpenst (pH)B pacTBOpax ruapoiu3yIOMIUXCS
coiied. ' maponns opraHu4ecKux BEUIECTB, €TI0 3HAYCHUE.

Xumuuyeckue peakuun (23 1)

Knaccnpukanmusi XuMudeckux peakuuii. Peakiuu, naymue 6e3 n3MEHEHHUs COCTaBa BEIIECTB.
Knaccugukanuss mo 4ucily M COCTaBy pearupyrollMX BELIECTB M MPOIYKTOB peakiuu. Peakuun
pa3JIOKEHUs,, COCIMHEHMs, 3aMelleHuss U oOMeHa B HeopraHumdeckoil xumuu. Peakuum
IIPUCOCIMHEHMS], OTILECIUICHUS, 3aMEIICHUs W HM30MEPU3aldd B OPraHMYECKOW XMMHMH. Peakiuun
MOJIMMEPU3ALMH KaK YaCTHBIN ciIy4ail peakluii IpUCOEIUHEHNUS.

TemnoBoii 3¢dekT XMMHUYECKMX Ppeakuuil. DK30- U SHAOTEPMUYECKHUE pEeaKLUU.
TepMmoxumuueckue ypaBHeHus. PacueT koymyecTBa TEIIOTHI 10 TEPMOXUMUYECKUM YPABHEHUSIM.

CxopocTh XuMHYecKHX peaknuid. [IoHATHE 0 CKOPOCTH XUMUYECKUX PEAKIMI, aHaTUTHUECKOE
BBIP@KECHHE. 3aBUCUMOCTb CKOPOCTH PEaKLUU OT KOHLUEHTPALUK, 1aBJICHUS, TEMIIEPATYPhl, IIPUPOIbI
pearupyoIux BEeUleCcTB, MIOMAIU UX COIPUKOCHOBEHUS. 3aKOH JAEUCTBYIONINX Macc. Pemienue 3anaqy
HA XUMUYECKYIO KHHETHKY.

Karammu3. Karamusaropel. Karamus. I'oMoreHHsldi M rereporeHHbli karanus. I[Ipumepsl
KaTaJIMTUYECKUX IPOLECCOB B IMPOMBIIUIEHHOCTH, TE€XHUKE, ObITY. DEepMEHTbl M HMX OTIMYHUS OT
HEOpPraHMYEeCKUX KarannzatopoB. [IpuMeHeHne KaTamu3aTopoB U (PEPMEHTOB.

Xumnueckoe paBHoBecue. OOpaTuMble U HEOOpaTHUMbIE PeaKIMU. XMMHUYECKOe paBHOBECUE U
CIOCOOBI €ro CMEILIEHUs] Ha MpuMepe nojyuyeHus ammuaka. CHHTE3 aMMHaka B HPOMBILIUIEHHOCTH.
[ToHsiTHE 00 ONTUMANIBHBIX YCIOBHIX MPOBEIEHHUS TEXHOJIOTHYECKOTO Mpolecca.

OKHCIIUTEIbHO-BOCCTAHOBUTE/IbLHbIE npoueccsl. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu. OKHCIUTENb U BOCCTaHOBUTENb. OKHUCIIEHHE U BoccTaHOBIIeHHE. COCTaBIeHHE ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUN METOJOM IEKTPOHHOTO OanaHca.

O0mme cBoiicTBa MeTaNI0B. XHMMHUYECKHE CBOWCTBA METAJNIOB KAaK BOCCTAHOBUTEIIEH.
B3anmopeiictBue MeTaluIoB € HEMETaUlaMHM, BOJOM, KHCIOTaMH M PACTBOPAMU  COJIEH.
Meramiorepmusi.

Koppo3usi merayiioB. Koppo3usi METaAINIOB KaK OKUCIMTEIBHO-BOCCTAHOBUTENBHBIN MPOLIECC.
CriocoOb! 3aIIUThl METAIIOB OT KOPPO3HH.

OO0mme cBoiicTBa HeMeTa/LUIOB. XHMHUYECKHE CBOWCTBA HEMETAUIOB KaK OKHCIUTENEH.
B3aumopeiicTBue ¢ MeTaliamH, BOJOPOAOM M JIpYyrUMH HemeTauiamu. CBOMCTBA HEMETAIUIOB Kak
BOCCTaHOBUTeNEH. B3aumonelicTBue ¢ MPOCTHIMU U CIOXKHBIMU BeLIECTBAMHU-OKHCIUTENIMH. O01mas
XapaKTEpUCTHKA T'aJJOTEHOB.

uekTpou3. O0uire cnocodbl MOTYYEHHUS] METANIOB U HEMETAIIJIOB. DJIEKTPOIU3 PaCTBOPOB U
pacIIaBoB 3JEKTPOJIUTOB Ha MPUMEPE XJIOpUJA HATPHsl. DIEKTPOIUTHUECKOE MTOJIYYEHUE AIFOMUHHS.
IIpakTHueckoe 3Ha4E€HHE 3IEKTPOIIN3a. | aIbBaHOIIIIACTUKA U TAIbBAHOCTETHS.

3akiroyenue. llepcriekTuBBl pa3BUTHUS XMMMUYECKOM HAayKM M XMMHMUYECKOTO IPOMU3BOJCTBA.
Xumus 1 IpoOsIieMa OXpaHbl OKPYKAIOIIEH CPEIbl.

IIpakTunuyeckas padora Ne 1. [lonydyenue, coOupanue u pacro3HaBaHHE Ta30B.

IIpakTnueckas paGora Ne 2. PemieHue 5KCHepUMEHTANbHBIX 337ad Ha MJIEHTU(HUKALUIO
HEOpPraHMYECKUX U OpraHMYecKuX coeqruHenuil (Pacro3HaBanue BeuecTB).

IIpakTnueckas padora Ne 3. ['eHermueckas CBs3b MEXIYy pa3IUYHBIMU KJaccaMu
HEOPraHMYECKNUX U OPraHUYECKHUX BEIIECTB.



Conep:kanue y4e0OHOro npeamera

Ne HasBanmue pasaena | Koamuecrso Konrtpoas
nn NPOrpamMmbl 4acoB
1 [lepuonuueckuii  3aKOH U 6
CTPOEHHE aToMa.
2 CtpoeHue BelecTBa 18 [TpaxTuueckas padora Nel
KonrpomnbHas pabora Nel
3 DIIEKTPOJIUTHYECKAS 21 [TpakTrueckas padora No2
JMCCOIIMAITUS Konrponbnas padora Ne2
4 XUMHUYECKUE PeaKIuu 23 [TpaxTrueckas padota Ne3
Konrponsnas padora Ne3
Hroro: 68 IIpakTuyeckux pador — 3
KoHTpoJibHBIX padoT - 3

TemaTnueckoe mianupopanue 11 kiacc

Ne u Tema paznena Ne Tema ypoka KonnuectBo
ypoKa 4acoB
TEMA 1. 1 OTKpBITHE J.M.MenpaeneeBoiM 1
Ilepnonnuueckuii 3aKOH Ilepnonueckoro 3akoHa.
u cTpoenue atoma (64.) | 2 [Tepuonuueckas cucrema JI.11.Menpeneena. 1
3-4 CtpoeHune aToMma. 2
5-6 [Tepunonueckuii 3aKOH U CTPOCHHUE aToMa. 2
TEMA 2. 7-8 KoBajeHTHast XuMuieckast CBsI3b. 2
CrpoeHue BeniecTBa 9-10 HonHast XuMu4ecKast CBSI3b. 2
(18 u.) 11-12 Mertamnel ®  cmiaaBbel. Mertammmueckas 2
XUMHYecKast CBs3b. [IprMeHeHne MeTauioB 1
cr1aBoB B YP.
13-14 ArperaTHbie COCTOSTHUS BEIIECTBA. 2
Bonoponnas cBs3b.
15-16 TUnbl KPUCTAIUTMUECKUX PEHIETOK. 2
17 YucThle BelecTBa U CMECH. 1
18-19 Pemrenue 3amau. 2
20-21 JucnepcHele cuctemsl. Ponp nucnepcHbIX 2
CUCTEM B OBITY M Ha npeanpusaTusx YP.
22 Wuctpykrax no Th. Ilpaktuueckas paborta 1
Nel «[lonyuenue, cobupanue u
pacrio3HaBaHHE Ta30BY.
23 [ToBTopenue u o6odmenne tem «CTpoeHue 1
atoma» 1 «CTpoeHHE BEIIECTBAY.
24 KonrponsHas pabora Nel mo Temam 1
«Ctpoenue aroma. CTpOEHUE BEIIECTBAY.
TEMA 3. 25-26 AHaJIn3 KOHTPOJILHOM paboThl. PacTBOpHI. 2
DIEKTPOTUTHYCCKAS 27-28 Pemenwne 3amay. 2
muccormanus (19 4.) 29-30 DJIEKTPOIUTHI U HEANEKTPOJIUTHI. 2
31-32 KucnoTs! B cBeTe Teopun 2
AIIEKTPOJIUTUYECKOM TUCCOIMALINY.
33-34 OcHoBaHMs B CBETE TEOPUU 2
AIIEKTPOJIMTUYECKOHN TUCCOIMALINY.
35-36 Coun B CBETE TEOPUU ICKTPOTUTHUECKON 2
JMCCOLIMALIUY.




KJ1aCca.

37-38 ['unponus. 2

39 Nuctpykrax no Th. [Ipaktudeckas padota 1
Ne 2 «Pacmo3HaBaHue BEIIECTBY.

40-41 [ToBTOpenue u 0600mEeHne TeMbl «Teopus 2
AIIEKTPOIIUTUYECKOHN TUCCOIIMALIII.

43 Pemenue 3amauy. 1

44 Konrponsnas padora Ne2 o treme 1
«OQIEeKTPOIUTUYECKAs TUCCOLIMALIHS.

TEMA 4. 45-46 Krnaccudukanus XuMHUECKUX PEaKIIHA. 2
XUMHYECKUE peaKun 47-48 CKOpPOCTh XUMUYECKON PEAKIUU. 2
(21 4.) 49 Perienue 3anau. 1

50 Karanus. 1

51-52 OOpaTUMOCTh XUMHYECKHX PEAKIIHA. 2
XUMHUYECKOE PABHOBECHE.

53 OKHCITUTENIbHO-BOCCTAHOBUTEIbLHBIE 1
peaxuuu (OBP).

54-55 DIEKTPONIH3. 2

56-57 OO011me cBOICTBAa METAJIIOB. 2

58 Koppo3us metauios. 1

59-60 O6mue cBoiictBa HemerauioB. CoequHeHUs 2
HemetawioB (C, S, N u np.) — 3arpsi3auTenn
atMocdepsl B roponax YP.

61 I'eneTnyeckass CBsA3b MEXKIYy KJaccamu 1
HEOPraHMYECKUX M OPTaHNYECKHUX BEIIECTB.

62 Wuctpykrax no Th. Ilpaktuueckas pabora 1
Ne3 «['enetnueckas CBsI3b MEXAY KilaccaMu
HEOPTraHMYECKUX U OPTaHHMUECKUX BEHIECTBY.

63 IToBTOpEeHnE Hu 00001menne TEMBI 1
«XUMHYECKUE PEAKITHIY.

64 KonrponsHas paGora Ne3 mo Teme 1
«XMMHUYECKNE PEAKIINNY.

65 AHanu3 ommMOOK M KOpPpEeKLus 3HaHUM 10 1
TeMe «XMMHUYECKHE PEAKIUN».

66 HtoroBeiii ypok — koH(pepeHmus «Pomb 1
XUMHH B MOEH JKU3HI.

67-68 [ToBropenne u o6oOmenne 3a kypc 11 2

H.]'Ial-ll/lpyeMl)le Pe3yJbTaThbl U3YUYCHUSA NIPEAMETA

B pesyabrare n3yuenust yueOHOro npeamera «XuMus» Ha ypoBHe CpeHero o0iero

o0pa3oBaHus:

BbinmyckHUK Ha 0230BOM YPOBHE HAYYMTCH:

— pacKpbIBaTh Ha MpUMepax poJib XUMHHM B (POPMHUPOBAHUHM COBPEMEHHOM HAy4YHOH KapTHHBI

MHpa U B IPAKTUYECKOHN AEATEIBHOCTH YEIOBEKA;

— JACMOHCTPpHUPOBATH Ha IMPUMEPAX B3aAUMOCBA3bL MCIKAY XUMHEH U APYruMu CCTCCTBCHHBIMHA

HayKaMHu;

— moHuUMaTh (usnueckuit cmeica [lepuoanyeckoro 3akona [I.M1. MenaeneeBa u Ha €ro OCHOBE
OOBSACHATH 3aBUCHMOCTh CBOMCTB XHMHYECKHMX 3JEMEHTOB M OOpa30BaHHBIX HMH BEIIECTB OT

SJICKTPOHHOI'O CTPOCHHA ATOMOB;,

— MPOTrHO3UPOBATHL BO3MOXKHOCTH IMPOTCKAHHA XHMHUYCCKHUX peaKHI/Iﬁ Ha OCHOBE 3HAHHU O

TUIIAX XUMHYECKOM CBS3M B MOJIEKYJIaX PEareHTOB U UX PEaKLIMOHHOM CIOCOOHOCTH;

— HCIIOJIb30BaTh 3HAHUA O COCTaB€, CTPOCHHU MW XHMHUYCCKHX CBOMCTBaxX B€IICCTB OJId

0e30ImacHoro MNPUMCHCHUS B Hp&KTH‘-IQCKOfI JACATCIIbHOCTH,




— BJAJeTh INpaBUJIAMM U IpHeMaMHu Oe30macHOW paboThl ¢ XMMUYECKMMH BELECTBAMU U
71a00paTOpHBIM 000PYIOBaHUEM;

— YCTAaHABJIMBATH 3aBMCHUMOCTb CKOPOCTH XHUMHUYECKOW PEAKLIUH M CMELICHUS XUMHUYECKOTO
paBHOBECHsI OT Pa3IMYHBIX ()AKTOPOB C IENBIO ONPEACICHHUS ONTHUMAIbHBIX YCIOBUH MPOTEKAHHS
XUMHUYECKHUX IIPOLECCOB;

— TMPUBOJUTH NIPUMEPBI TUAPOIIN3A COJIEH B IIOBCEIHEBHOM KU3HU YEIIOBEKA,

— IPUBOAWUTH  IPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  peakUMd B NPUPOJE,
IIPOU3BOJCTBEHHBIX IIPOLIECCAX U KU3HEACITEIBHOCTA OPraHU3MOB;

— MPUBOAUTH IPUMEPbl XUMHUECKUX PEaKIHi, pacKphIBAIOIMX OOLIMEe XUMHUYECKHE CBONCTBA
IIPOCTHIX BELIECTB — METAJIIOB U HEMETAJLIOB;

— BJAJeTh INpPaBWIaMU 0€30MacHOro OOpalleHUsl C €IKMMH, TOPIOUYMMH M TOKCHUYHBIMU
BEIIIECTBAMH, CPEIACTBAMHU OBITOBOM XHUMHUU;

— OCYILECTBJIATh TIOMCK XHUMHYECKOM HHGpOpMalMKM IO Ha3BaHWUAM, HJIEHTH(UKATOpaMm,
CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

— KPUTHYECKH OLIEHUBATh U MHTEPIPETUPOBATh XUMHUYECKYIO HH(POPMAIIHIO, COACPIKALIYIOCS B
COOOIICHUSAX CPEICTB MaccoBOW MH(OpMaLUH, pecypcax MHTepHeTa, HAYYHO-TIOMYJISAPHBIX CTaThAX C
TOYKU 3PEHUS eCTECTBEHHO-HAYYHOM KOPPEKTHOCTH B LEJSX BBISBICHHS OIIMOOYHBIX CYXAECHUH U
(dopMupoBaHUs COOCTBEHHO MMO3ULINY;

— MpPEACTaBIATh IYTH PEUICHUs TIJ00albHBIX MPOOJEM, CTOAIIMX Iepell YelIOBEYEeCTBOM:
9KOJIOTMYECKUX, SHEPIeTUUECKUX, ChIPHEBBIX, U POJIb XUMHUHU B PELICHUH 3TUX MPOOIIEM.

BbIlIyCKHI/IK Ha 0a30BOM YPOBHE MOJYYHUT BO3ZMOKHOCTb HAYIUTHLCH:

— WIIOCMPUPOBAMb HA NPUMEPAX CMAHOBLEHUE U IBOTIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU
HA pa3nuyHbIX UCIOPUYECKUX dMAnax ee pa3zeumusi;

— 00®ACHAMb NPUPOOY U CNOCOOLL 0OPAZ0BAHUSA XUMUUECKOU CA3U. KOBALEHMHOU (NOJSPHOL,
HENONAPHOL), UOHHOU, MeMALIUYecKol, B000POOHOU — C UYelblo ONPeoeseHUs XUMUYeCKoU
AKMUSHOCMU 8eUleCme;

— YCMAHABIUBAMb B3AUMOCEA3U MeHcOy akmamu u meopueu, NPUYUHOU U cledcmeuem npu
ananuze npooOIeMHblX cumyayuti U 0OOCHOBAHUU NPUHUMAEMbBIX DEUeHUU HA OCHO8E XUMUYECKUX
3HAHULL.

OOyueHne XuUMHM B cpeaHel (IOJHON) IIKOJIE JOJDKHO OBITh HAIPaBICHO Ha JIOCTHIKEHUE
00y4aroIUMUCS CIENYIOIIUX JIUYHOCHIHBIX PE3Y1bM AN os.

— B IICHHOCTHO-OPUEHTAIMOHHOW cdepe — ocosHaHue POCCUICKONH TpakAaHCKOM
WUJEHTUYHOCTH, TaTPUOTU3MA, YyBCTBA FT'OPJIOCTH 32 POCCHUCKYIO XMMUYECKYIO HAYKY;

— B TPYJOBOH chepe — eomosHocmb K OCOZHAHHOMY BbIOOpY JanbHeiIel o6pa3oBaTeabHOI
TPACKTOPUU WIH TPYIOBOM JEATENBHOCTH;

— B M03HABaTeNbHONW (KOTHUTHBHOM, MHTEIICKTYaJIbHOM) cepe — ymenue ynpaBisATh CBOEH
NIO3HABATENIBHOM JI€ATEIIBHOCTBIO, 20MOGHOCMb U CNOCOOHOCMb K OOpa30BaHMIO, B TOM YHCIE
caM000pa30BaHUIO, Ha MPOTSDKEHUM BCEM JKM3HM; CO3HATENbHOE OTHOIIEHHE K HENpephbIBHOMY
00pa30BaHUIO KaK yCJIOBHUIO YCHEIIHONW MPO(eCCHOHAIBHON U OOIECTBEHHON AEATENbHOCTH;

— B cdepe cOepexeHUs] 3[00pOBbSl — npuHAmue U pearu3ayus LEHHOCTEH 310pOBOro U
Oe3omacHOro oOpasza JKU3HH, Henpusmue BPEIHBIX NPUBBIYEK (KypeHHs, yHOTpeOJeHUs alKoroJ,
HapKOTHKOB) HAa OCHOBE 3HAHWI O CBOMCTBAaX HAPKOJIOIMYECKUX U HAPKOTHUECKUX BELIECTB.

Memanpeomemnoie pe3yibmamul 0c60eHUA GbINYCKHUKAMU CPeOHeil(NOHOIL) WKObl Kypca
xumuu.

— UCNOb306aHUe YMEHHUW W HAaBBIKOB Pa3JIMYHBIX BHJOB II03HABATEIBHOW JEATENBHOCTH,
IPUMEHEHHE OCHOBHBIX METOJOB IMO3HAHMA (CHCTEMHO-MH()OPMALMOHHBIA aHalu3, HaOI0JIEHHE,
U3MEpEHUe, MPOBEJCHUE SKCIEPUMEHTa, MOJEIMPOBAHUE, MCCIEI0BATENbCKAS JEATEIbHOCTD) s
U3Y4YEHUS Pa3IUYHBIX CTOPOH OKPYKAIOLIEH JEHCTBUTEILHOCTH;

— @1adeHue OCHOBHBIMH MHTEJUIEKTYaJIbHBIMH OTlepalusMu: (POpMYJIUPOBKA TUIIOTE3bI, aHATIU3
U CHHTE3, CPaBHEHHE M CHCTeMaTu3alus, 0oO0OOIIEeHHEe M KOHKpPETH3allus, BBIABICHHE NPUUYUHHO-
CJIEICTBEHHBIX CBSI3€H U IIOUCK aHAJIOIOB;

— no3nanue 00BEKTOB OKPYKAIOIIETO MUPa OT OOILEro Yepe3 0OCOOEHHOE K €JUHUYHOMY

— yMenue TEHEpPUPOBaTh UJIEH U ONIPENIENIATh CPEACTBA, HEOOXOUMBIE JUI UX peaTU3aliH;



— YMeHue ONPeNeNATh LeNU U 3a/la4i JesITeIbHOCTH, BEIOUPATh CPEACTBA pealu3aluy LEelu U
IPUMEHATh UX HA IPAKTUKE; — UCHOAb306aHUE PA3INYHBIX UCTOYHUKOB JUISl IOJyUYEHUS! XUMUYECKOU
UHpOpMallMY, TOHUMAaHUE 3aBUCUMOCTH COJEpXkaHusi U (POpMBI MpencTaBlIeHUs MHPOPMALUU OT
Leyield KOMMYHUKALMK U aJIpecara;

— yMeHue TIPOAYKTUBHO OOINATbCSI M B3aMMOJEHCTBOBAaTH B IIPOLECCE COBMECTHOM
NEeSITeIbHOCTH, YYUTBIBATh TO3UIMH JAPYIMX YYaCTHHKOB JEATEIBHOCTH, A(PQPEKTUBHO pa3peuiatb
KOH(JIUKTHI,

— 20MOBHOCMb W CHOCOOHOCTH K CaMOCTOSTENbHOH HH(OPMAIIMOHHO-TTO3HABATEILHOM
NEeSTeIbHOCTH, BKIJIIOYAash YMEHHE OPHUEHTHPOBATHCA B PA3IMUYHBIX MCTOYHUKAX HHQOpMaIuH,
KPUTUYECKH OLEHUBATh W HHTEPIPETUPOBATh HMHGOPMAIMIO, TOJYYaeMYI0 W3  Pa3IUYHBIX
VCTOYHUKOB;

— yMeHue WCHIOJb30BATh CPEACTBA HWH(MOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHMA
(maee — UKT) B pemieHud KOTHUTHBHBIX, KOMMYHHMKATHBHBIX W OpPIaHU3aLMOHHBIX 33134 C
coOmoieHreM TpeOOBaHUK 3PrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepexeHus,
IPaBOBBIX U ITUYECKUX HOPM, HOPM HH(POPMALIMOHHOHN 0€3011aCHOCTH;

— @1a0eHue SI3bIKOBBIMU CPEJICTBAMU, B TOM YHCJIE U SI3bIKOM XUMUU — YMEHUE SICHO, JIOTUYHO
Y TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS, UCIIOIb30BaTh aIEKBATHBIE SI3bIKOBBIEC CPEJCTBA, B TOM YHCIIE U
CHUMBOJIbHBIE (XMMUYECKHE 3HAKHU, POPMYIIBI U YpaBHEHUS).

Ilpeomemuvimu pezyromamamu M3y4eHUs XUMHUHM Ha 0a30BOM YpOBHE Ha CTYNEHHU CPEIHETrO
(monHOro) 00111er0 00pa30BaHUS ABJISIOTCS:

1) B mo3HaBaTenbpHOM cepe:

— 3HaHue (IOHUMaHNUE) U3YUYEHHBIX OHIATUN, 3aKOHOB U TEOPUH;

— YMeHue ONHUCBIBATH JEMOHCTPALMOHHBIE U CAMOCTOSITEJIBHO IIPOBEJEHHBIE HKCIIEPUMEHTHI,
MCIIOJIB3YS /ISl 3TOTO €CTECTBEHHBIN (PYCCKHM, POJIHON) SA3bIK U SI3bIK XUMHUU;

— YMeHue KIIacCU(PUIUPOBATh XUMUUECKUE 3JIEMEHTHI, IPOCThIE M CIOXKHBIE BEILECTBA, B TOM
YHCJIE U OPTaHUYECKUE COSAUHEHMSI, XUMUUECKHE PEaKI[UU 110 Pa3HbIM OCHOBAHUSIM;

— YMeHue XapaKTepu30BaTh U3yYEHHBIE KJIACChl HEOPIAaHUYECKUX U OPraHUYECKUX COCIUHEHUH,
XUMHUUYECKHUE PEAKIUY;

— 20moeHOCMb TIPOBOJIUTh XUMHUUYECKUH SKCIIEPUMEHT, HAOMI0JaTh 3a €ro NpOTEKaHUEM,
¢uKcHpoBaTh Pe3yabTaThl CAMOCTOSTENILHOTO U IEMOHCTPUPYEMOTO SKCIIEPUMEHTA U JeNIaTh BBIBOIBI;

—  ymenue (HOpMyTUPOBaTh XMMHUYECKHE 3aKOHOMEpPHOCTH, IPOTHO3MPOBATH CBOMICTBA
HEU3YYEHHBIX BEUIECTB 10 aHAJIOTUU CO CBOMCTBAMH U3yYEHHBIX;

— MoucK UCTOYHHUKOB XMMHUYECKON HMH(pOpMaluu, NojJydeHne HeoOXoquMoil mHpopmanuu, ee
aHAJIN3, U3TOTOBJIEHUE XUMUYECKOT0 MH(POPMAIIMOHHOTO MPOAYKTA U €ro Mpe3eHTalUs; — G1a0eHue
00s13aTeNIbHBIMU CIIPAaBOYHBIMU MaTepuaiaMu: I[lepruoauueckoil cucTeMON XMMUYECKHX 31€eMEHTOB /.
H. MenneneeBa, TaOauieil pacTBOPUMOCTH, SJIEKTPOXUMHUYECKUM PSAIOM HANpsSHKEHUH METalioB,
PSAAOM JIEKTPOOTPHULATEIBHOCTH — JUISI XapaKTEPUCTUKH CTPOEHHs, COCTaBa M CBOMCTB aTOMOB
AJIEMEHTOB XHMMHYECKUX 3jJeMeHTOB [-IV mepuogoB u 00pa30BaHHBIX UMH MPOCTBIX M CIIOKHBIX
BELIECTB;

— ycmaHoéneHue 3aBUCUMOCTH CBOWCTB U TNPUMEHEHMS] Ba)KHEWIIUX OPraHu4eCcKHX
COEMHEHUN OT UX XHMHYECKOTO0 CTPOCHHS,B TOM 4YHCIE U OOYCIOBJIEHHBIX XapaKTEpOM 3TOrO
CTpOeHUS (MPEeAETbHBIM WM HETIPEAETbHBIM) U HATMYHEM (DYHKIMOHAIBHBIX TPYIII;

— MoOenuposaHue MOJIEKYJ BaXKHEHIIINX HEOPTraHUYECKUX U OPIraHUYECKUX BEIIECTB;

— NOHUMAHUe XUMWUYECKOW KApTHHBI MUpa KaK HEOThEMJIEMOM YacTH UEJOCTHOM HAyYHOU
KapTUHBI MUDA;

2) B IIEHHOCTHO-OPUEHTAIIMOHHON chepe — aHaIM3 W OIEHKA MOCIEACTBUN ISl OKPYXKAIOIEeh
cpeabl OBITOBOM M MPOMU3BOJCTBEHHOW JEATEIIBHOCTH 4YeNOBEeKa, CBS3aHHOM C TNPOU3BOACTBOM M
nepepaboTKoN BaXKHEUITNX XUMHUECKUX MPOJTYKTOB;

3) B TpyAOBO#i chepe — nposederue XAMIUIECKOTO IKCIIEPUMEHTA; pa38umue HaBbIKOB yUeOHOM,
MIPOEKTHO-UCCIIEI0BATENbCKOM, TBOPYECKOM JESTENbHOCTH NPHU BBIIOJHEHUH HWHIMBUAYAIBHOTO
IIPOEKTa M0 XUMUH;

4) B cdepe 370poBOro 00pasza XKU3HH — coOa00eHue TpaBuil 0e30macHoro oOpalleHus ¢
BEUIECTBAMM, MaTepHajaMd M XUMHUYECKMMM IIpOLIECCaMH; OKa3aHUE I[EpBOM IMOMOINM IIpHU
OTpaBJICHHUSX, OXOrax M JApPYyrMX TpaBMaX, CBS3aHHBIX C BELIECTBAMU M JaOOpPaTOPHBIM
o0opymoBaHuEM.



KoHTpoJibHO-U3MepHuTe/IbHbIe MaTepPUAJIbI

11 knace. KourposabHas padora Nel mo teme: «Ctpoenne aroma. CTpoeHue BelecTBa

BAPUAHT 1

YACTDb A. TecroBble 3a1aHus ¢ BHIOOPOM OTBETA M HA COOTHECCHHUE

1 (2 6amna). @opmyiia BemiecTBa ¢ KOBaJICHTHOM MOJSPHOM CBA3bIO:

A. Clz  B. KCI B. NH3 I'. Fe

2 (2 6amna). [TopsimxoBeIii HOMep dnemenTa B [lepuoaudeckoit cucteMe onpeaesseTcs:

A. 3apsgom saapa atoma. b, Uuciaom 351eKTPOHOB B HAPYKHOM CJIO€ aTOMa.

B. UucnoM anexTpoHHbIX ciloeB B aroMe. I'. UucinoM HEUTPOHOB B aTOME.

3 (2 6amna). OOmMit 3armac SHEPTUH JIEKTPOHOB B aTOME XapaKTEePU3YeT:

A. I'nmaBHOe kBaHTOBO€E uncio. B. MaruutHoe KBaHTOBOE YUCIIO.

B. OpburansHoe kBantoBoe ynciio. I'. CiuHOBOE KBAaHTOBOE YHUCIIO.

4 (26amma). BemecTBo, MEXKIy MOJIEKYJIaMH KOTOPOTO CYIIECTBYET BOJIOPOIHAS CBS3b:

A. Dtanon. b. Bogopon. B. Mertan. I'. Beusoun.
5 (2 6amna). S-DJIEeMEHTOM SIBISIETCS:
A. bapuii. b. Amepunmii. B. Tamuuii. I'. Banamuii.
6 (2 6ayma). Yneno oOmIux IEKTPOHHBIX IMap B MOJICKYJIe pTopa:
A. OpgHa. b. /Be. B. Tpu. I'. Yetnipe.
7 (2 6anna). AMpOTEpHBIM TUAPOKCUIOM SIBIISIETCS BEILIECTBO, (pOopMysia KOTOPOro:
A. Be(OH). b. Mg(OH)2. B.HSiO2. TI.Ba(OH).

8 (2 6ayma). Psa ameMeHTOB, PacIionOKEHHBIX B MOPSIIKE YCHIICHUS METANTAYECKIX CBOMCTB:
A. Sr-Rb-K. b. Be-Li-K. B.Na-K-Ca.  T'.Al-Mg-Be.

9 (2 6ayuta). Kpucramnmueckas perierka okcuna kpemuus (1V):

A. Atomuasa. b.Wonnasa. B.Meramueckas. ['. MonekynspHas .
10 (2 6amra). M3orom xene3a, B s,Ipe KOTOPOTO CONEPKUTCS 28 HEUTPOHOB, 0003HAYAOT:
A.%6Fe. B.%x%Fe. B.%Fe. T. %8 Fe.

11 (8 GamioB). YcTaHOBUTE COOTBETCTBUE:

Aaement: |. bepumuid. 1. Hatpuit. 111. Xnop. IV. A3or.

JJieKTpoHHas ¢opmyia:

A. 152252, b. 1s22s22p3.  B. 1s22s22p®3st. T 15%2s%2p®3s23p°.

®opmyJia Bbicuiero okcuga: 1. 920. 2. 90. 3.9205. 4.2207.

®opmy.ia Bbicuiero ruapokcuaa: a. JOH. 6. 3(OH)2. B. HOO3, 1. HDOx.

YACTD b. 3aganus co cBOOOIHBIM OTBETOM

12 (3 6anna). Ha ocHoBaHuu nonoxkeHus B [leproanyeckoit cuctemMe pacioyioKUTe 3J€MEHTHI:
Oepwiuit, 00p, MarHuii, HATPUH — B MOPSIKE BO3PACTAHUSI BOCCTAHOBUTEIIbHBIX CBOMCTB. OOBICHUTE
OTBeET.

13 (8 6amtoB). CocTaBbTe CXeMy 00pa30BaHUS COCTUHEHUH, COCTOSIINX U3 XUMHUYIECCKHIX
AIIEMEHTOB:

A. KpemHuus u Bonopona. b. Hatpus u kucnopona.

14 (7 6annoB). CocTtaBbTe IEKTPOHHYIO (POPMYITY 3JIEMEHTa C TOPSIKOBBIM HOMEpoM 34 B
Ilepnonnueckoii cucreMme. CrenaiTe BBIBOJ O IPUHAMIEKHOCTH 3TOTIO AJIEMEHTA K METaIaM WIIN
HeMeTalIaM. 3anuimuTe GOopMYIIbl €ro BBICIIET0 OKCHIA U THAPOKCH/IA, YKAKUTE UX XapakTep.

15 (4 6ammoB). Kakne xuMuueckue CBOMCTBA XapaKTEPHBI AJI OKCHJIA dJIEeMEeHTa 2-T0 Mepruo/a,
riaBHoO# noAarpymsl | rpynme [epuoamueckoit cucrembr? OTBET MOATBEPANTE, HAMCAB YPABHEHUE
peaxiuii.

BAPUAHT 2

YACTDb A. TecroBble 331aHus C BHIOOPOM OTBETA M HA COOTHECEHHE

1 (2 6ama). dopmyiia BelmecTBa ¢ HOHHOH CBA3BIO:

A. HCI b. KBr B. P4 I'. CH3OH

2 (2 6anna). Homep nepuona B [leproamueckoii cucTeMe ONpeaemsieTcs:

A. 3apsaoM sapa atoma.  b. Uuciom 31€KTpOHOB B HAPYKHOM CJI0€ aTOMA.
B. Uucnom snekTpoHHbIX ci10eB B aroMe. I'. Uuciaom 3eKTpoHOB B aTOME.
3 (2 6anna). @opmy 3IEKTPOHHBIX OpOUTANeil XapaKTepU3yeT:



A. I'maBHOE KBaHTOBOE 4ncia0. Bb. MarHuTHOE KBaHTOBOE YHCIIO.

B. Op6uransaoe kBanToBoe uncio. I'. CHMHOBOE KBAHTOBOE YHUCIIO.

4 (26ama). BemnecTBO ¢ KOBaJICHTHOM MOISPHON CBS3BIO:

A. ®roposonopon b. Xuop B. Ilepokcun natpusa. I'. ®@Topua HaTpusl.
5 (2 6amna). p-D1eMEHTOM SBJISETCS:
A. Ckannuii. b. bapwuii. B. Mbiubsk. I'. T'ennii.
6 (2 6amna). Yucmo oOnux 3JeKTPOHHBIX Map B MOJICKYJIE a30Ta:
A. Opna. b. [IBe. B. Tpu. I'. Yersipe.
7 (2 6amna). AM(OTEpHBIM THIPOKCUIOM SBJISIETCS BEHIECTBO, (OpMysia KOTOPOTO:
A. Zn(OH)s.. B. Mg(OH)a. B. Ca(OH)2. T. Cr(OH)..
8 (2 6anna). Pan sneMeHTOB, paclonoKEeHHBIX B MOPSIIKE YCHIICHUS METAINTHYECKUX CBOMCTB:
A. Mg-Ca-Zn. b. Al-Mg-Ca. B.Sr-Rb-K. I'.Ge-Si-Sh.
9 (2 6amna). Kpucrammueckas pemerka XJopu/1a MarHus:
A. Atomuas. b. Uonnas. B.Merammmueckas. ['. Monexkynsipnas .
10 (2 6amna). M3oTom KanbIus, B pe KOTOPOTO COAEPIKUTCS 22 HEHTpoHa, 0003HAYAIOT:
A.%%Ca.  B.*Ca. B. #Ca. I'. ¥Ca..

11 (8 GamoB). YcTaHOBHUTE COOTBETCTBUE:

JuemeHT: |. Amomunuii. |l. Kanuit. [ll. Cenen. V. Maruuii.

DJIeKTPOHHAA (popMy.ia:

A. 15225%2p®3s%3pt. B. 1s%25%2pf3s? B. 1522522p°3s23p°®3d194s24p*. T.1522522p°3523p°®3d%4s!.

®opmyJa Bbiciero okeuaa: 1. 320. 2. 320s. 3. 90. 4. 90s.

®opmyJa Bbiciiero ruapoxcuaa: a. JOH. 6. 3(OH)z. B. 3(OH)z. 1. H200a.

YACTD Bb. 3aganus co cBOOOIHBEIM OTBETOM

12 (3 6amna). Ha ocHoBanuu monoxkenust B [leproany. cucteMe pactookKHUTe HIEMEHTHI:
repMaHui, MBIIIBSK, cepa, pocdop — B HOpsAIKE BO3paCcTaHUs OKUCIUTEIbHBIX CBOWCTB. OOBICHUTE
OTBET.

13 (8 6amnoB). CocTaBbTe cXeMy 00pa30BaHUS COSIUHEHUHN, COCTOAINX U3 XUMHUYECKHUX
AIIEMEHTOB:

A. Maruus u ¢ropa. b. Bonopona u cenena.

14 (7 6ammoB). CocTaBbTe AMEKTPOHHYIO (POPMYITY JIEMEHTA C MOPSAKOBEIM HOMEPOM 38 B
[Tepuoanueckoii cucreme. CaenaiTe BBIBOJ O IPUHAICKHOCTH ATOTO JIEMEHTa K MeTalljlaM MU
HeMeTa/IaM. 3amuInuTe GOPMYJIIbI €T0 BBICIIIET0 OKCHIA U THAPOKCH/IA, YKOKUTE UX XapakTep.

15 (4 6annoB). Kakue xuMudeckue cBOWCTBA XapaKTEePHBI AJIsI OKCUAA JIEMEHTa 3-To MepHuoa,
riaBHoM noarpynmnsl VI rpynnst [lepuoanueckoit cucrembl? OTBET MOATBEPAUTE, HAIIMCAB YPABHEHHE
peaxIuii.

OTBeTbI K KOHTPOJIbHOI padoTe Nel mo Teme: «CTpoeHne BelecTBa

B-1: 1-B, 2-a, 3-a, 4-a, 5-a, 6-a, 7-a, 8-0, 9-a, 10-a
11. I-A-2-6, lI-B-1-a, llI-I"-4-r, IV-B-3-B

12. Gop-6epunnii-marHui-HaTpui

B-2: 1-6, 2-B, 3-B, 4-a, 5-B, 6-B, 7-a, 8-0, 9-0, 10-0
11. I-A-2-8, lI-I'-1-a, I11-B-4-r, IV-b-3-6
12. repMaHuif-MBITITBSIK-Pochop-cepa

11 knacc.
KounrtpoJabHas padora Ne2 no teme «XuMUYecKHe peaKium)

BAPUAHT 1

3aganuel.
B cxeme XuMHUeCKON peakiuu:



Kar.
COw + 2Hyne—  CH3OH + Q.

JlaiiTe XapaKTepUCTHKY ITOM PEAKIIUU 10 BCEM U3yUEHHBIM KJIACCU(UKAIIMOHHBIM MTPU3HAKAM.
VYKaxxute ycioBHsl, BbI3bIBAIOIIME CMEIICHUE XUMUYECKOTO PABHOBECHUS B CTOPOHY MPOIYKTa
peakuuu.

3aganue 2.
JlokaxuTe 3 peakusiMu C pa3HbIMH KJIaCCaMH BEIIECTB OCHOBHBIC CBOWCTBA THIPOKCHIA KaJTHS.

3aganue 3.

Kakue 13 nonapHo nepeyrcieHHbIX pPacTBOPOB BeliecTB, popmyiisl KoTopsix AgGNO3 u HCI,
NaCl u HNO3, CaCOs u HCI, FeCl; u KOH, B3aumozeiictBytoT apyr ¢ apyrom? OTBer
MOJITBEPINTE, 3aIMCaB COKpAICHHbIC HOHHBIC YPaBHCHHUSL.

3ananmue 4.
Kak u3MeHuT okpacky JakMycC B pacTBOpax COJIEH: XJIOpHaa MarHusl, HUTpaTa HAaTpUs, CHIIMKATa
kanug? OTBET MOATBEPAUTE, HATMCAB YPABHEHHUE PEAKIIUU THIPOJIN3a COJIH.

BAPUAHT 2

3aganmnel.
B cxeme xuMnueckoi peakuuu:

COCIZ(ra3) <4— CO(r) + Clz(r) - Q .

JlaiiTe XapaKTepUCTUKY 3TOM PEaKIMU MO0 BCEM U3YUCHHBIM KJIACCH(PUKAIIMOHHBIM ITPU3HAKAM.
YKaxuTe yCiaoBUsl, BBI3bIBAOLIME CMEIIEHUE XUMUUECKOTO PABHOBECHS B CTOPOHY MPOAYKTa
peakuum.

3ananmue 2.
Jlokaxkute 3 peakIusiMu ¢ pa3HbIMH KJIaCCaMU BEIIECTB KUCIOTHBIE CBOMCTBA COJISTHOM KUCIIOTHI.

3aganue 3.

Kakue 13 nonapHo mepeyrciIeHHbIX pPacTBOPOB BemiecTB, popmyiisl kotopsix NaOH u HCI,
KCl u H2SO4, Na2COs u HNO3, CuClz u KOH, B3aumozeiictBytoT apyr ¢ apyrom? OTBeT
MIOJITBEPANTE, 3aIMCaB COKpAIIEHHbIE HOHHBIE YpaBHEHHUS.

3ananmue 4.
Kakyto okpacky uMeeT JJakMycC B pacTBOpax coJieii: xjopuaa 0apus, cyabduia KaabIys,
HUTpaTa aroMuHuA? OTBET MOATBEPANTE, HAIMCAB YPABHEHUSI PEAKIIUI THIPOJIN3a.



HopMmbl 011eHOK 3HAHMI IO XUMHUU

[IpeameTHBIC pe3ynbTaThl 00y4YeHHUsS OOydJaroIIMXcsl OoreHuBarOTCs cornacHo [lonoxkenuro «O06
OIICHOYHOH JIEATEIHPHOCTH OOYYaIOIIUXCSI OCHOBHOTO OOINEro M CPEeIHEro oO0Imero oOpa3oBaHHs IO
OI'OC MBOY «I'umnazust Ne8» r.I'mazosa YP».

OneHka mpeIMETHBIX Pe3yJabTATOB NPEINONAraeT OCBOCHHE OOYYAIOMIUMHUCS TPEIMETHBIX
3HAHUU U CIIOCOOOB ACUCTBUA IJISl PELICHUS y4eOHO-IIO3HABATENbHBIX U YUeOHO-TIPAKTUYECKUX 3a7ad
Ha CTYIEHU OCHOBHOTO 0011er0 00pa3oBaHusl.

B kauectBe copepxaTelbHON M KpUTEpUATbHONW 0a3bl OLEHKH BBICTYNAIOT IUIAHUPYEMBIE
MpeIMETHBIC Pe3yIbTaThl, 0003HAYCHHBIE B MPOTPaAMMaXx IO MPEIMETY.

B yueOHOM mporecce s BBISIBICHUS TMPUYMH 3aTPYIHEHUS B OCBOCHHHM TPEAMETHBIX
PE3YIBTATOB MPOBOSATCS TUATHOCTHYECKHE PAOOTHI, ISl OMPEICIICHUs YPOBHS OCBOCHHS MTPEIMETHBIX
PE3yNIbTaTOB — MPOMEKYTOUYHBIE U UTOTOBbIE IIPOBEPOUYHBIE paOOThl. Pe3ynpTaThl, MOIyYEHHbIE B X0/
TEKYIIIEro, IPOMEXYTOUYHOTO, HTOTOBOTO OIIECHUBAHUS, PUKCUPYIOTCS B )KypHAJIE Ki1acca.

OneHka JOCTHXKEHHS NPEIMETHBIX pe3ylbTaTOB BeNETCS Kak B  XOJE€ TEKYIIero u
MIPOMEXKYTOYHOTO OIICHWBAHUS, TAK M B XOJI¢ BBIMIOJHEHUS UTOTOBBIX NMPOBEPOUYHBIX PAadOT, M B XOJE
paboThl HAJ TPOEKTOM.

YpoBHH yCIIENTHOCTH S5-0aJuIbHAA IIKAJIA

Huzke 6a30BOro ypoBeHb «2» (naum 0) —mmwke Hopmel, | 0-49%
He pemena HEYJIOBJICTBOPUTEIIBHO

TUIIOBAsi, MHOTO pa3

oTpaboTaHHas 3a7a4ya

HeoGxonumbiii (6230BbIii) | «3» —HOpMa, 3a4éT, 50-69%
YPOBeHb YIIOBJICTBOPUTEIIBHO.

Pemenue TunoBo# 3a1a4m, | YacTUYHO yCIEIIHOE

10100HOM TeM, 4TO pellay | penieHue (C HE3HAYUTEILHOM,

YK€ MHOTO pas3, T1ie HE BJIMSIONICH HA pe3yIbTaT
TpeOOBaIUCH OTPAOOTaHHBIE | OIMMOKOW MM C IOCTOPOHHEH

YMEHHUSI U YK€ YCBOCHHBIE MTOMOIIBIO B KAKOU-TO

3HAHUSA MOMEHT pEeIIeHHs)

Bbliie 6a30BOro ypoBenb | «4» —X0po1io. 70-89%
Pemenne nectannapTHOU [TonHOCTBIO yCHIENIHOE

3aJ]a4u, rJie MoTpeboBanoch | penieHue (¢ HE3HAYUTEIHLHOM

1100 MPUMEHUTH HOBBIE OIIMOKOM UM C TOCTOPOHHEHN

3HAHUS TI0 U3y4yaeMOoH B IIOMOIIIbIO B KAKON-TO

JaHHBIA MOMEHT TEME, MOMEHT pelleHus, HO

100 y)X€ YCBOECHHBIE CaMOCTOATEIHHO)

3HAHUS U YMEHUs, HO B

HOBOM, HEIPUBBIYHOU

CUTYaIluu

IoBbIIEHHbI YPOBEHb «5» —OTIINYHO. 90-100%
Pemenue 3agaumn no [TonHOCTHIO yeiEHTHOE

Marepuaiy, He perenue (0e3 ommoOOK 1
M3y4YaBIIEMYCs B KJIacce, MOJIHOCTHIO CAMOCTOSITENTLHO)

/1€ MOTpedOoBaUCh

1100 CaMOCTOSITENEHO

JOOBITHIC HOBBIC 3HAHWS,

1100 HOBEIE,

CaMOCTOSITEIIEHO YCBOSCHHBIE

YMEHUS




OueHka ymeHuil pemiaThb 3a1a4u

Onenka «5»:

- B JIOTHYECKOM PACCYKICHUH U PEIICHUN HET OINOOK,

- 3aJla4a pelieHa paluoOHAIBHBIM CIIOCOOOM.

OneHka «4»:

- B JIOTHYECKOM pPAaCCYXKXICHHH M PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, MPU ITOM 3a7ada
perieHa, Ho He PalMOHAIBHBIM CITOCOOO0M,

- JIONYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OLTHOOK.

OneHka «3»:

- B IOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIINOOK,

- JIOTyCKAaETCs CYIIEeCTBEHHAs OIMMOKa B MAaTEMAaTHUYCCKUX pacueTax.

OreHka «2»:

- IMEIOTCS CYIIECTBEHHBIC OITUOKH B JIOTHUYECKOM PACCYKJICHUH W PEIICHHUH.

OneHka 3KCHEPHUMEHTAJBHBIX YMEHHI (B IpOIECCE BBHIMOJHEHUS MPAKTUYECKUX padoT Mo
UHCTPYKIUN). OLEHKY CTaBsT TEM Y4-Csi, 38 KOTOPHIMHU OBLJIO OPraHW30BaHO HAOIIOICHHE.

OueHka «5»:

- paboTa BbIIIOJIHEHA MOJIHOCTHI0. ClenaHbl IpaBUibHbIE HAOIIOACHUS U BBIBOJBL,

- OKCHEPHUMEHT OCYIIECTBJEH MO IJIaHy, C YYETOM TEeXHUKH O€30MacCHOCTH U MPaBUi PabOThI C
BELIECTBAMU U NIPUOOpaMH,

- TPOSIBICHBI OPraHU3AI[MOHHO-TPYIOBbIE YMEHUs (MOAJEPKUBAETCA YUCTOTa paboyero Mecra,
MOPSAZIOK Ha CTOJIE, 3KOHOMHO UCIOJIb3YIOTCS PEAKTHUBBI).

OueHka «4»:

- paboTa BBINOJHEHA, ClIEJaHbl MTPaBUIIbHbIE HAOJIOJIEHUS U BBIBOJBI: SKCIIEPUMEHT BBIIIOJHEH
HEMOJIHO UM HAOIIOAAI0TCSI HECYILIECTBEHHBIE OIIUOKH B paboTe ¢ BellecTBaMH U MPUOOpaMHU.

Ornenka «3»:

- OTBET HEMOJIHBIN, paboTa BHINOJHEHA MPAaBHILHO HE MEHEe, YeM HAroJOBHHY; OIYyIIeHA
CyIIECTBEHHAs OIMMOKa (B XOA€ HKCIEPUMEHTa, B 00bsCHeHHH, B odopmiieHun padbotsl, mo Th mpu
paboTe ¢ BelecTBaMu M MpHOOPaMH ),KOTOPYIO YUaIHiCs HCIPABISIET IO TPEOOBAHUIO YUUTEIS.

Onenka «2»:

- JIONYUIEHbI JIBE WM 0oJiee CyIIeCTBEHHbIE OIINOKHU (B X0/€ SKCIIEPUMEHTa, B OOBSICHEHNH, B
odopmiiennun padoTsl, a Takke 1o Th npu padote ¢ BemecTBamMu 1 IpuOopamMu), KOTOPbIE yJaluics He
MOJKET UCIIPABUTb.

OuneHka yMeHHM# peliaTh IKCIIePUMEHTAJIbHbIE 3a1a4H

IIpu omeHke 3TOro yMeHus CileayeT YYUTHIBaTh HAOMIOJCHUS YUUTENs M TpeabsBIseMble
y4YalUMCs pe3yIbTaThl BBINOJIHEHUS OMBITOB.

Ouenka «5»:

- Ilnan pemieHus 3a1a4u COCTaBJIEH MMPaBUIIBHO, OCYILIECTBIIEH MOA00P XMMHUYECKUX PEAKTHUBOB U
000pyI0BaHUs, TaHO MOJIHOE OOBSCHEHNE U CIIeNIaHbl BBIBOJIBI.

Onenka «4»:

- IUIaH PELICHUs COCTABJIEH MPAaBUIILHO,

- OCYIIECTBJIEH MOJ00P XUMUYECKUX PEAaKTUBOB U 000PYAOBAHHUS.

- JIONYUIEHO He OoJiee IBYX HECYIIECTBEHHBIX OIIMOOK (B OOBSCHEHUHU U BHIBOJAX).

Onenka «3»:

- IIJIaH PELICHUs COCTABIIEH IPAaBUIIBHO,

- OCYHIECTBJIEH IOJI00P XUMUYECKUX PEAKTUBOB U 000PYI0BaHMUS.

- JIOIyIIIEHA CYIIECTBEHHAs OMIMOKA B O0bSICHEHHH U BBIBO/IAX.

OneHnka «2»:

- JIOmyIIeHbI JBe U Oojee OmMOKM (B IUIaHE pelIeHUs, B 1M0A00pe XUMHUYECKUX, PEAKTUBOB U
00opynoBaHus, B OObSICHEHUH U BBIBOJIAX ).



I[OKyMeHT nmoanucCaH

011

CEPUITHBIII HOMEP JIMIEH3UH

TD5AK-GRAAW-GPGTP-FIKHV-MMFRA-GPFHP-PVTRV

BEPCHSA ITPOAYKTA

CK3U KpuntoAPM 5




