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Paznea 1. llosicHUTEALHAA 3aNIMCKA

Paboyas mporpamma o xuMuu pazpaboTaHa B COOTBETCTBHH CO CICAYIOIIUMHU JOKYMEHTAMH.

1. ®enepanbHOTO KOMIIOHEHTA TOCYAAPCTBEHHOTO CTaHAAPTHOTO 00pa30BaHMsI, YTBEP)KICHHOTO Ipruka3zoM MuHoOpa3oBanusi Poccun ot 5 mapra
2004 romga Ne 1089 «O0 yrBepxkeHnn penepaibHOTO KOMIIOHEHTA TOCY/IapCTBEHHBIX CTAaHAapTOB HAYAIBLHOTO OOIIEro, OCHOBHOTO U CPEHETO
00111ero 00pa3oBaHUsY;

2. Ilporpamma mo XUMHUM Ui TIOJTydeHHs OCHOBHOTO (cpemHero) oOpasoBanusi (mucbMo J[lemaprameHTa TOCYIapCTBEHHOW TOJHMTHUKU H
oOpaszoBanust MunucTepcTBa 0OpazoBanust U Hayku Poccuiickoit @eneparuu ot 07.06.2005 r. Ne 03-1263);

3. Tlpuxaza MunucrepcTBa oOpazoBanus U Hayku Poccuiickoit @eneparuu ot 27.12.2011 Ne 2885 «O06 yrBepkneHnn (enepaabHbIX NepedHei
y4eOHUKOB, PEKOMEHJOBAaHHBIX (JIOMYIIEHHBIX) K HCIOJB30BaHHIO B 0OOpa3oBaTeNbHOM IIpoliecce€ B 0OOpa30BATEIbHBIX YUPEKICHUSX,
pean3yronux 00pa3oBaTelbHbIe MPOrPaMMBI OOIIEro 00pa30BaHUS M MMEIOIIUX TOCYIapCTBEHHYIO0 akkpemuTanuio Ha 2022-2023 y4ueOHbIi
rom;

4. VYuebHOro miaaHa

5. Tlporpammsr o xumuu s 8-11 kimaccoB o0meoOpa3oBaTenbHbIxX yapexacauii/ H.E. Ky3nenosa, M.: Bentana — ['pag, 2019

PaGoyast mporpamma mnpeaycMaTpUBaeT peanu3aluio y4eOHHMKOB, PEKOMEHIOBAaHHBIX K HCIOJL30BAaHUIO B oOpazoBaTenbHOM mpoiiecce B OV,
peanu3yronux oopazoBaTesIbHbIE POTPaMMBbI 0011Ier0o 00pa30BaHMs M UMEIOIIHNX FOCyIapCTBEHHYI0 akkpeauTainio B 2018/2019 yueObnoMm romy (mpukas
Muno6prayku Poccum ot 13.12.07 Ne 349):

H.E.Ky3nenora, 1.M.TuroBa, H.H.I'apa, Xumus. 8 knacc. - M.: Bearana-I"pad.

H.E.Ky3nenoa, 1.M.TuroBa, H.H.I'apa. Xumus. 9 xnacc. - M.: Bearana-I"pad.

3aIauyHUKH:

H.E.Ky3nenosa, A.H.JIéBkuH. 3amaunuk no xumuu. 8 kiacc. - M.: Benrana-I'pad.

H.E.Ky3nenosa, A.H.JIéBkuH. 3amaunuk no xumuu. 9 kiacc. - M.: Benrana-I'pad.

[Ipenmer xumuu cienu@uueH. Y ClENIHOCTh €r0 U3YYEeHUS CBS3aHa C OBJIAJICHUEM XUMUYECKUM SI3bIKOM, COOTIOICHUEM TEXHUKHU 0e30TTaCHOCTH
MIPH BBITIOJIHEHUU XUMUYECKOTO IKCIIEPUMEHTA, OCO3HAHUEM MHOTOYHCIICHHBIX CBSI3€H XUMUU C IPYTHUMH MIPEAMETaMU.

Leap kypca - BOOpYXKEHHE Y4YaIIMXCS OCHOBAMH XMMHUYECKUX 3HAHUN, HEOOXOTUMBIX Ui TMOBCEIHEBHOW >KM3HU, MPOU3BOICTBEHHOMN
JesITeNbHOCTH, MPOJOJDKEHUST 00pa30oBaHUs, MPABWIBHON OpUEHTAIIMA M TOBEICHUU B OKpYXAIOLIell cpelle, BHECEHUE CYLICCTBEHHOIO BKIaAa B
pa3BUTHE HAYYHOTO MUPOTIOHUMAHUS YUAIUXCSL.

B nanno#i mporpamme BbhIpaskeHa TyMaHUCTHYECKask U XMMHKO - 9KOJIOTHYeCKasi HallpaBJICHHOCTh U OPHEHTAllMs Ha pa3BuBaroiee o0yyenue. B
HEH OTpa)KeHa CHUCTEMa BaKHEHIIMX XMMHUYECKUX 3HAHWUM, PAaCKphITa pPOJIb XMMUU B TMO3HAHUHM OKPYKAIOIIETO MHUPA, B TOBBIIIEHHH YPOBHS
MaTepHUaTbHOU KU3HU OOIIECTBA, B PA3BUTUU €T0 KYIbTYPHI, B PEIICHUU BAKHEUIITNX IPOOIEM COBPEMEHHOCTH.

3agaum Kypca:
" BOOPYXHTbH YUaAIINXCs 3HAHUSIMH OCHOB HAyKH M XUMUYECKOU TEXHOJIOTHH, CIOCO0aMU UX  JTOOBIBaHUS, IepepabOTKH U PUMEHEHHUS;
" PpacKpBITh POJIb XMMHH B MO3HAHUH MPUPOJBl U OOECTIEUEHUU >KU3HU OOIIEeCTBa, MOKa3aTh 3HaUEHHE OOIEro XWMMHYECKOTO OOpa3oBaHUS IS



IIpaBUJIbHOM OPUEHTALIMH B )KM3HU B YCIIOBUAX YXYIIIEHUU YKOJIOTMUECKON 0OCTaHOBKY;
® BHECTHU BKJIAJ B pa3BUTHE HAYYHOT'O MUPOIIOHUMAHHUS YUCHUKA;
® pPAa3BUTh BHYTPEHHIOK MOTHBALMIO YYCHHS], IOBBICUTh MHTEPEC K MO3HAHUIO XUMUU;
® DPAa3BUTH IKOJOTHUYECKYIO KYJIbTYPY y4aIUXCS.
JlaHHas nmporpaMma OpHUEeHTHPOBaHa Ha 00IIE00pa30BaTEIbHBIE KIIACCHI.

[ToMrMO OCHOB HayKH, B COJAEpP/KAHME MPEAMETa XUMHUsI BKIIIOUEH PsiJl CBEACHHMM 3aHUMATEIBHOIO, HCTOPUYECKOI0, IPUKIIAHOTO Xapakrepa,
COJICUCTBYIOIIMX MOTHUBALIMY YUYECHHUsI, Pa3BUTHIO ITI03HABATEIIbHBIX HHTEPECOB U PELICHUIO IPYI'UX 3a/1a4 BOCIIUTAHUS JINYHOCTH.

B nporpamme peann3oBaHsl Clenyronue HalpaBJIeHHUs:

" T'YMaHU3alHH COAEPKAHUA U IPOLECCA €r0 YCBOCHUS;

®  DJKOJIOTM3alUHU Kypca XUMHH;

® MHTETpalyy 3HAHWI U YMEHUN;

"  I0CJEI0BATENBHOIO Pa3BUTHS U YCIIO)KHEHUS yUEOHOTO MaTepHana U CliocoO0B €ro n3y4eHwus..

AKTYaJIbHOCTB: B CICTEME €CTECTBEHHO-Hay4YHOTO 00pa30BaHMsl XUMHUS KaK yueOHBIN MpeaMeT 3aHMMAaeT BaXKHOE MECTO B TIO3HAHUU 3aKOHOB
MIPUPO/IbI, B MaTEpPHAIbHOM JKU3HM O0IIECTBA, B PEIIEHUH III00aIbHBIX MPOOJIeM YeJIoBeuecTBa, B JOPMUPOBAHUHM HAYYHOU KapTUHBI MHpA, a TAaKXKe B
BOCIIUTAHUH SKOJIOTHYECKON KYJIBTYPBI JIFOJIEH.

XuMus Kak ydeOHBIN MpeaMeT BHOCHUT CYLIECTBEHHBIN BKJIaJ B HayYHOE MUPONOHMMAaHHE, B BOCIIMTAHUE U Pa3BUTHE y4alllMXCs; IPU3BaHa
BOOPYXKHMTh YYalllUXCS OCHOBAMU XHMHUYECKHUX 3HAHMH, HEOOXOJMMBIX [Jsl TOBCEJAHEBHOW XWM3HM, 3aJOXKHUTh (QyHIAMEHT [Uld JaJibHeiIero
COBEpPILEHCTBOBAHUS XMMMUYECKMX 3HAHMM KakK B CTapLIMX KjlaccaX, TaKk U B APYrHUX y4eOHBIX 3aBEACHUSAX, a TAKXKe MPABHIBHO COPUEHTHPOBAThH
IIOBEICHUE yUAIUXCSl B OKPYKAIOILIEH CpeJie.

B conepxaHuM TaHHOTO Kypca MPEACTABJICHBI OCHOBOIOJATAOINE XUMUYECKUE TCOPETUUECKUE 3HAHUS, BKIIIOYAIONINE U3YYEHUE COCTaBa U
CTPOEHUS BEIECTB, 3aBUCUMOCTH MX CBOMCTB OT CTPOEHUS, KOHCTPYMPOBAHUE BEILECTB C 3aJaHHBIMUA CBOMCTBAMH, MCCIENOBAHUE 3aKOHOMEPHOCTEN
XMMHMYECKUX MPEBPAILCHUN U IIyTeH YIPABICHUS UMU B LIEJIAX [TOJIY4YCHHS BEIECTB, MATEPUAJIOB, SHEPTHH.

[TpuHuMDBl O0YYEeHUsT XUMUH, NTOAXObI K ONPEIEIEHUI0 COAepKAHU KypCOB XMMMH, MOCIIEA0BATEIbHOCTh U3JI0KEHUS MaTepuasa, METoAbl U
cpeacTBa oOy4eHHUs, OpraHnu3alysl ypoKOB XMMHMH, KOHTPOJIb YCBOCHMSI 3HAHUI paccMaTpUBAETCs B METOAUKE OOYyUEHUs XUMUU.

B nporpamme u yueOHUKE peaar30BaHbl CIeIyIOLUIUe IPHOPUTETHBIE UIIEH:

I'ymanm3anus — ¢ e€ no3unuii 0Oyyaromuiicss — 3TO BbICUIasl LIEHHOCTb, IIKOJIA — cpesia, 00ecreurBaromias yCIOBUs Ul MOJIHOLIEHHOIO Pa3BUTHS
oOy4eHus, pa3BUTHs JIMYHOCTH M MHIUBUAYaTbHOCTH oOydaromierocs. Baxueiell 3agaueil ryMaHM3aluy ydyeHUs SIBJISIETCSl CO3HATEIbHBIN BBIOOD
CBOEH MHIMBUAYAJIbHONU 00pa30BaTEeIbHON TPACKTOPHH.

HNuTerpanusi — HanpasJiieHA Ha YIUIOTHEHUWE U MUHUMU3ALUIO COACP)KAHUSA, YKPEIUICHHE TUAAKTUYECKUX €IVHMI] U PACUIMPEHUE IO0J TBOPUYECKON
JESITEIbHOCTH.

O000menne u cUCTEMATH3ANMA — HAIIPABJIEHA HA YIULIOTHEHHUE TEM Kypca U YMEHMS IPUMEHATh UHTETPUPOBAHHbBIE 3HAHUS HA NIPAKTUKE.
DyHAaMEHTAIU3AUHUA U METOX0JIOTM3aH A — YUUTBIBACTCS TEOPETUKO-IKCIIEPUMEHTAIIBHBIN XapaKTep HAYKU U PaCKPBIBAIOTCS METObI HCCIIEOBAHUS
BEIIECTB, CHOCOOBI JEMCTBUH K MX NPUMEHEHUIO. 3aJaHus METOJOJOIMYECKOrO XapakTepa BKJIIOUYEHbl B TEKCThl YYEOHHKOB M B CHUCTEMY
CaMOCTOSTEIIbHON PabOThl 00yHarOIUXCS.



IKOJOTru3a1Usl — SKOJIOTUYECKask HAPaBICHHOCTh MPEMETHON 00J1acTh «XUMHUS PACKPbIBAET OCHOBHBIE IIPOOIEMBI SKOJIOTHH, CBSI3aHHbIE C XUMUEH,
IIyTU UX PELICHUS, POJIM XUMUYECKON HAyKU U ITPOU3BO/ICTBA.

IIpakTnyeckass HANPABJIEHHOCTh — BbIIEJICHBI IPUKIIAHBIE CUCTEMBl 3HAHUMN, CHEIMAIbHBIE IJ1aBbl [yl 00Jiee MOJIHOIO PacKpbITUS U 000O0IIEHHUS
[IPaKTUYECKOI0 MaTepuaa, oKa3aHbl 3HaU€HNE, TEXHOJIOTUH MOJYYEHUs U IPUMEHEHNE BEUIECTB B KU3HU YEJIOBEKA.

Cucrema KOHTPOJIS U OLIEHKH Y4eOHbIX JOCTHKeHMI yUaluXxcs M0 XMMHHU: B CBOEl padoTe UCIOJIb3YIO OOIIEPUHSATHIE BUIbI KOHTPOJIS —
TEKYIIHUH, TEeMaTUYECKUN U TECTOBBIM, @ TAK)KE Pa3HOYPOBHEBYIO JIMAarHOCTUKY, YTO IMO3BOJIIET HE TOJBKO ONPEENINTh, KAKON pe3yabTaT O CTUTHYT
NIPY U3YYEHUH MaTepuaia, Ho u 0oJiee IMOJIHO ¥ CBOEBPEMEHHO BBISIBHUTH OCHOBHBIE TPOOEIBI B 3HAHUAX M YMEHHUSX YYCHHKOB, a TaK)KE CIUIAHUPOBATH
paboTy 1o X KOPPEKIIHH.

C camoeo nauana uzyuenusi memvl Y4eHUKU 3HAIOM, HA KAKOU pe3ylbmam OHU O0JHCHbL 8bIUMU, A CUCEMA 003UPOBAHHBIX OOMAUIHUX 3A0aAHUL
nomozaem Kaxicoomy pebeHKy 00Cmuyb KOHKPEemHOU Yeu.

Hosvie opuenmupuvl 0bpazosamenvroti n0020MoSKU Y4aujuxcsi onpeoeuny U3MeHeHUs: 8 COOePHCAHUU KOHMPOTIA UX YUEOHbIX 00CIMUNCEHULL.

B nacmoswee epems ucnonv3yio yposHesylo OUASHOCMUKY YUeOHbIX docmudiceHuti wkonvHukoe (yposeuu A, B, C), komopas noszeonsiem 6
U38eCMHOU Mepe 2080pumsb 006 oyeHKe npeoMemHol SpamMomHocmu ydawuxcs (yposensb A) u onpedenenuu ux npeomMemHol KOMnemeHmHocmu (VposHu
Bu(C).

Pemenne npoOnemMbl KOHTPOJIS U OLIEHKH Y4E€OHBIX JOCTH)KEHHMH y4alllMXcsi HA COBPEMEHHOM 3Tare pa3BUTHs OOLIECTBAa HE MOXKET YCIEIIHO
OCYILIECTBIISATHCS 0€3 HCIOIb30BaHUs CPEACTB HH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TexHooruit (MKT).

C akmuenvim ucnonvzosanuem UKT pacuupunucy 603MoxicHOCMU peanuzayuu npeoMemuslx mecmos. JeKmpoHHble mecmupyioujue KOMIIeKC ol
MOJHCHO 8HEOPAMb HA 3AHAMUIX!

* NpU U3YUEHUU HOBO20 MAMEPUAId — MeCMOo8ble 3a0aHUs CMAHOBAMC ONEPAMUBHOU «0OPAMHOT C853b10» NO YCEOCHUIO YUAUWUMUC OMOETIbHBIX

VUEOHBIX DNIEMEHMO8 COOEPHCAHUSL,

* npu peuleHuu 3a0a4;

* npu npogedeHuu 1abopamopHuix pabom — mecmosas popma KOHmMpOJs no3eoiusiem ObICMpO OYeHUMsb MeopemudeckKyro U npaKmudecKyo

20MOBHOCMb YYAWUXCA K 8bINOJIHEHUIO IKCNEPUMEHMA U OCYUeCMBUMb AKMYAIU3ayuI0 HeooXo0UMbIX 3HAHUL U YMEHUL,

* NpU NOBMOPEHUU U 3aKPenieHUU Y4eOH020 Mamepuand,

* NpuU NPosedeHUU 3a4emos.

Peanuzayua UKT 6 mecmuposanuu nozeonsem:

* 108bICUMb 00BEKMUBHOCTNb KOHMPOJISL,

* OCywecmaums agmoMamu3upoOBanHy0 00pabomKy pe3yibmamos mecmupo8arHusL;

* PazHO0OPA3UMb POPMbL MECMOBLIX 3A0AHULL;

* UHOUBUOYATUZUPOBAMb NPOYEOVPY MECMUPOBAHUSL,

* YNPOCMUMb U YCKOPUMb OP2aHU3AYUI0 NPOBEOEeHUs. MEeCTNUPOBAHUSL,

* YCMpanums owuUOKY npu 0opabomie pe3yiomamos;

* COXpaHums pe3ynbmamsl Mecmupo8aHusl, NPOGECMuU UX AHAIU3;

* Y3HAMb YUEHUK) CBOLL pe3ylIbmam cpazy, d He no NPouleCmsauu HeKomopo2o 8pemeHuU.



Oman mecmupoganus no y4yeOHbIM DJeMEeHMamM CO0epI*CaHUus npeonoiazdem peanu3ayulo Kax obyuarowezo, max u KOHMPOIUPYIOUe2o
mecmupo8aHusl.

Obyuaroujee mecmupoganue no360Jisem Y4eHuKy pazoopamovcs 8 NepEoHAUANbHbIX NOHAMUAX U3YHUAEMO20 8ONPOCA: GbIACHUMb, YMO UMEHHO UM
NOHAMO HEeNPAsUIbHO, U 8 OaIbHellueM UCNPABUMb OUUOKU.

Koumponupyrowee mecmuposanue no yueOHbIM 1eMEHMAM COOEPHCAHUSL NO3GONAEH YUUMENI0 ONpeoenumyp, KaKkue UMEHHO CMpPYKMypHble
eOUHUYbl CMAaHOapma He YCB0eHbl OAHHLIM WKOIbHUKOM, a4 MAKHCe KA4eCmeo YCB0EHUsl COOEepHCAMENbHOU NUHUU KIACCA 8 YEeNOM U 808peMs
CKOppeKxmuposams yueOHblli npoyecc.

Iloozomoska yuawuxca K umoz2o80u ammecmayuyu HAYUHAemcs Ha 3MOoM dmane, Ko20d ydumeib ompabamvleéaem ¢ y4aujumMucs y4eOHblil
9/IeMEHM COOEPIHCAHUS USYYAEMO20 MAMepUad.

s umoeosozo mecmuposanus 3adanuti ypoeus C He npeoHasHavdena Hu 00HA KOMNbIOMEPHAs npozpamma. Boinonnenue 3adanuii 5mozo yposeHs
COJCHOCMU npedycMampueaem YMeHue pewlamsv KAk munogvle, maxk u Hecmanoapmmuvlie 3a0ayu. M noCKONbKY YYEHUK MOd4Cem NpeoNoNCUmb
CcOOCMBEeHHbINl OPUSUHATILHBIL CHOCOO peuleHus ulu OOnYCMums OWUOKY MOIbKO 6 MameMamuyeckux pacuemax, mo, Ucxoos u3 NpuHyuna
yenecoobpasHocmu, 3Mom 3Man KOHMPOAS 3HAHUL cledyem Nposooums 6 mpaouyuoHHoOU Gopme, YmobObl yuumenb Mo2 pazobpamuvcs 8 cymu
00NYUJeHHBIX OUWUOOK U 0amb He0OX00UMble NOSACHEHUSL VUEHUK).

JIJIsT KOHTPOJIST 3HAHWHA HCIIOJIB3YIOTCS MTOTOBBIC TECTHI IO TPEIMETY, IMUPOKO IPEJICTABICHHBIC B €KErOJAHBIX COOPHHKAX KOHTPOJBHO-
M3MEpUTENbHBIX MaTepuaaoB Munuctepcrsa odbpasoanust PO u Ha caiite nundopmannonsoit noaaepxku ['MA.

Pe3ynbrarel 00y4yeHus] XUMUU AOHKHBI COOTBETCTBOBAThH OOIIMM 3a/1a4aM MpeaMeTa U TpeOOBaHUSAM K €ro YCBOEHHUIO.

Pe3ynbrarel 00y4yeHus OLIeHUBaOTCA M0 NATUOAITLHON cucteme. [Ipu olieHKe yUUTHIBAIOTCA CAeYIOUINEe KaUueCTBEHHbIE TOKa3aTeId OTBETOB:

e riyOMHA (COOTBETCTBUE N3YYCHHBIM TCOPETUUECKUM OO0O0OIICHUSAM);
® OCO3HaHHOCTH (COOTBETCTBHE TPEOYEMBIM B IIPOrPaMME YMEHHUSIM IIPUMEHSTh MOJTyIEeHHYIO HH()OPMAITHIO);
® TI0JIHOTA (COOTBETCTBHE 00BbEMY MPOTrpaMMbI U HHPOPMAIIMK YICOHHKA).

[Ipu onieHKe YYUTHIBAIOTCS YUCIIO M XapaKTep OMIMOOK (CyLIECTBEHHBIEC WM HECYLIECTBEHHbIE):

cyujecmeeHHble OWUOKY CBS3aHbI C HEAOCTATOYHON TITyOMHOM U OCO3HAHHOCTHIO OTBETa (HAIpHUMeEp, YYCHUK HEMPaBUIBHO yKa3ajl OCHOBHBIC
MPU3HAKU NOHSITHUH, SIBJICHHI, XapaKTepHbIE CBOWCTBA BELIECTB, HEMIPABIIIBHO CPOPMYITHPOBAI 3aKOH, MPABUJIO U T.II. WJIK YIYEHUK HE CMOT IPUMEHUTD
TEOPETUYECKUE 3HAHUA JUIsl OOBSICHEHUS U MpeJICKa3aHUsl SBJICHUM, YCTaHOBJICHUS MPUUMHHO-CIIEJICTBEHHBIX CBS3ed, CpaBHEHMs M KiaccuPUKAUU
SIBJICHUH | T. 11.).

HecyujecmeenHvle OwuOKU OTPEAETSIOTCS HEMOJHOTOW OTBeTa (HampuMep, YIYIIEHHE U3 BUAA KaKOTro-JIHMO0 HexapakTepHOro ¢akra mnpu
OTIMICAaHUU BEIECTBA, Iporiecca). K HuM MOXHO OTHECTH OTOBOPKH, OMTUCKH, JOIYIIIEHHBIE 10 HEBHUMATEIILHOCTH (HallpuMep, Ha JiBa U 0oJiee ypaBHEHUS
peaxiuii B IOJHOM HOHHOM BHUJE JIOMYILIEHA O/IHA OIIMOKa B 0003HAYCHHUH 3aps/ia HOHA).

Pesynbrarel 00y4deHus MPOBEPSIIOTCS B MPOIECCE YCTHBIX U MUChMEHHBIX OTBETOB 00YJAIOIIMUXCS, a TAK)KE MTPH BBHITIOJIHEHUU UMHU XUMHYECKOTO
JKCIIEPUMEHTA.

Ounenka TeopeTH4eCKNX 3HAHUI
OtmeTka «5»:
OTBET IOJIHBII U MTPaBUJIbHBIN HA OCHOBAHUU U3YUEHHBIX TEOPUH;



Marepuai U3J0KEH B OMPEACIICHHON JIOTHYECKOH MOCIeA0BaTEIbHOCTH, TUTEPATYPHBIM SA3bIKOM;
OTBET CaMOCTOSTCIIbHBIM.
OTMmeTKa «4»:
OTBET IOJIHBIN U NPAaBWIbHBIA HA OCHOBAHUY U3Y4YECHHBIX TEOPHH;
MaTepHall M3JI0KEH B OTIPEICIICHHOM JIOTHYECKOM TOCIIEA0BATEILHOCTH, IIPH 3TOM JIOMYIIEHBI BE-TPH HECYIICCTBCHHBIE OIMOKU, HCIIPABICHHBIE IO
TpeOOBAHUIO YUUTEIIS.
OTMmeTKa «3»:
OTBET IOJIHBIH, HO IPHU 3TOM JIOTYIICHA CYIIECTBEHHAs OIMUOKA WJIM OTBET HEMOJIHBIN, HECBSA3HBIM.
OTMeTKa «2»:
MIPU OTBETE 0OHAPYKEHO HEMOHUMAaHUE 00YJarOIIIUMCsI OCHOBHOTO COJIEPKaHMS y4eOHOTO MaTepHalia Wiy JOMYIICHBI CYIIIECTBEHHbBIE OIITUOKH, KOTOPHIE
YYaIUics He MOXKET UCITPABUTH MTPU HABOAIIMX BOMPOCAX YIUTEIS WIH OTCYTCTBUE OTBETA.
OueHKa IKCIEPUMEHTATBHBIX YMEHHUI

Onenka CTaBUTCS Ha OCHOBAaHUU HaAOIOICHUS 3a oOyyaroumcs u MUCBMEHHOTO oTYeTa 3a paborty.
OTMeTKa «5»:
paboTa BBIITOJTHEHA TIOJTHOCTHIO U ITPABWIIBHO, CJICJIAaHbI MIPABUIILHBIC HAOIOICHUS U BBIBOIBI;
9KCIIEPUMEHT MPOBEJIEH 110 IJIAHY ¢ YI€TOM TEXHUKH 0€30MMacHOCTH U TIPaBUJI pabOTHI C BEIIECTBAMH M 000PYI0BaHUEM;
MPOSIBJICHBI OPraHWU3AI[MOHHO-TPYIOBBIE YMEHHUs (TIOIEPKUBAIOTCS YUCTOTAa pabodero Mecra M TMOPSAJIOK Ha CTOJIe, DKOHOMHO HCIIOJIb3YIOTCS
PEaKTHUBBI).
OtMmeTKa «4»:
paboTa BBHITIOJIHEHA TTPaBUJILHO, CCNIaHbI TIPABWIIBHBIC HAOMIOICHUS U BBIBOJIBI, HO MPU 3TOM AKCIIEPUMEHT MPOBEJICH HE MOTHOCTHIO WIIN JIOTYIICH bI
HECYIIIECTBEHHBIE OIMNOKH B paboTe
BEIllECTBAaMHU U 000PY/I0BaHUEM.
OtmeTKa «3»:
paboTa BHITIOJIHEHA IPABUIILHO HE MEHEE YeM HAITOJIOBHHY WJIM JOIYIIIEHA CYIIECTBEHHAs OITHOKA B X0 AKCIIEPUMEHTA, B 00BSICHEHUH, B 0(hOp MIICHUH
paboTHI, B COOJIFOICHUH MTPABUJI TEXHUKH 0€30TIaCHOCTH TP paboTe C BEIIECTBAMH U 000PYIOBaHUEM, KOTOPAs UCIIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.
OTMeTKa «2»:
JOMyILEHbI ABe (1 0oJiee) CYIIECTBEHHbBIE OUIMOKH B XOJIE€ IKCIEPUMEHTa, B 0OBSCHEHUH, B O(pOpMIIEHUN pabOThl, B COOMIOICGHUN MPABUJI TEXHUKH
0e30MmacHOCTH Mpu paboTe ¢ BellecTBaMu U 000pyI0BaHKUEM, KOTOPbIE yYaIIHIiCs HE MOKET MCIPABUTD JIaxke MO TPeOOBAaHUIO yUUTENs Ui paboTa He
BBITIOJIHEHA, Y 00YYaroIIerocst OTCYTCTBYIOT 3KCIIEPUMEHTAIbHBIE YMEHHUSI.

Ounenka yMeHHUil peliaTh 3KCNEPUMEHTAIbHBIE 321241
OTtmeTKa «5»:
TJIaH PEIICHUs] COCTABIICH MPABUIILHO;
MPaBUJIBHO OCYIIECTBIICH MOA00P XMMHUECKUX PEaKTUBOB M 000PYI0BaHNUS;
JIAaHO ITOJHOC OOBSICHEHHE H ClICJIaHbI BBIBOIBI.



OT1meTka «4»:

IIJIaH PEILIeHUs COCTABIICH IPABUIIBHO;

MPABWJIBHO OCYIIECTBJICH TOJ00P XMMHUYECKUX PEAKTUBOB M OOOpPYIOBaHUS, MPH ITOM JOMYIICHO HE OoJiee IBYX HECYIIECTBEHHBIX OMIMOOK B
O0OBSICHEHUH H BBIBOJIAX.

Ot1meTka «3»:

TIJIaH PEIICHUs COCTABIICH TPaBUIIHHO;

MIPABWJIBHO OCYIIECTBIICH MOA00D XUMHUYECKUX PEAKTUBOB U 000PYyIOBAHUS, HO JIOMYIIEHA CYIIIECTBEHHAs OITMOKa B OOBSICHCHUN U BBIBOJIAX.
OT1meTka «2»:

JOTYIIEHBI ABe (1 00Jiee) CYIIECTBEHHbIE OMMOKHN B TUTAHE PEIICHUS], B TTO00PE XMMHUUECKHX PEAaKTUBOB U 000pY/IOBaHMSs, B O0OBSICHEHUU W BBIBOJAX
WJTU 3ajJla4ya He pelieHa.

OueHka yMeHMi peliaTh pacyeTHbIe 3a1a4M
OrMeTKa «5»:
B JIOTUYECKOM PACCYXKJIEHUHU U PEIICHUH HET OMMOO0K, 3a/1aua pelieHa paiioHaIbHBIM CIIOCOOO0M.
OtMmeTKa «4»:
B JIOTHYECKOM PACCYXICHUHU U PEIICHUN HET CYIIECTBEHHBIX OIMMOOK, HO 3a/laya pelieHa HeparMoHaIbHBIM CIIOCOO0M HIIM JIOTYIIEHO He 0oyiee IBYX
HECYIIIECTBEHHBIX OIHOOK.
OtMeTKa «3»:
B JIOTHYECKOM PACCYXKJICHUU HET CYIECTBEHHBIX OIMMUOOK, HO TOMYIIEHA CYIIECTBEHHAs OMMOKAa B MATEMAaTUYECKHX pacueTax.
OTMeTKa «2»:
HMMEIOTCS CYIIIECTBEHHBIC OMIMOKHU B JIOTHYECKOM PACCYKJICHHUH M PEIICHUH WM 3aj[ada He pericHa.
OuneHka NMcCbMEeHHBIX KOHTPOJIbHBIX PadoT
OTMeTKa «5»:
OTBET TOJIHBIN ¥ MPaBWIBHBINA, BO3MOYKHA HECYIIIECTBEHHAs OIHUOKA.
OTMeTKa «4»:
OTBET HEMOJIHBIN U JIOMYyIIeHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHOOK.
OtMeTKa «3»:
paboTa BBINOIHEHA HE MEHEE YeM HaIlOJIOBUHY, AOMYIIEHA OJIHA CYIIECTBEHHAs OIKUOKa U JBE-TPU HECYILIECTBEHHBIE.
OTMeTKa «2»:
paboTa BBINOIHEHA MEHEE YeM HAMOJOBUHY MU COJIEPKUT HECKOJILKO CYIIECTBEHHBIX OIIMOOK UK paboTa HE BBHIIIOIHEHA.
[Ipu orieHKe BBIMOTHEHHS MMCbMEHHOM KOHTPOJIBHOM paboThl HEOOXOAUMO YUUTHIBATH TPEOOBAHUS €IUHOTO OpPOrpaguuecKoro pexuma.
OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pa0OTy KOPPEKTUPYET MPEAIISCTBYIONINE OTMETKH 332 YETBEPTh, OIYrOIUue, TOI.
Ouenka 3a TecTOBYI0 padory:



«5»: 90% — 100 %
«4»: 72% - 89 %
«3»: 50% - 71 %.
Tecthl, cocTOSIIME U3 ISITH BOIPOCOB MOYKHO MCIIOJIB30BATh IMOCIIEC U3YUSHUS MaTepraia Kaxaoro ypoka. Tect u3 10—15 BompocoB UCTONb3yeTCs IS
nepuoandeckoro kouHtpossa. Tect m3 20—30 BOonmpocoB HEOOXOIMMO HCIIOJIB30BATh Ui UTOTOBOTO KOHTpOJs. [Ipu oleHMBaHMM HCTONB3yeTcs
cJIeyIoIas 1kana:
JJIsl TECTA U3 MSITH BOMPOCOB
HET OIIMOOK — OLIEHKA «5»;
OJIHa OIIHOKA - OILIEHKA «4»;
JIBE OIIMOKM — OIEHKA «3»;
TPH OLIMOKH — OLIEHKA «2».
aisarecra u3 30 Bonpocos:
25—30 mpaBUIIBHBIX OTBETOB — OIICHKA «5»;
19—24 npaBWIbHBIX OTBETOB — OIICHKA «4»;
13—18 npaBWIIbHBIX OTBETOB — OIICHKA «3»;
MeHbIe 12 MpaBUIIBHBIX OTBETOB — OIIEHKA «2».
OCHOBHOM HHCTPYMEHTApPHid ISl oneHUBaHusl pe3yabTaToB (IIpunoxenne)

CucreMa ycJI0BHBIX 0003HAYEHUI:
ITP — mpakTuueckas padota

JIP — maGoparopnas paboTa

KP — koHTpONBHAS paboTa



Paznen 2. O0mas xapakTepuCcTHKA Y4eOHOI0 peaMeTa
Pabouass mporpamma cOCTaBJieHa Ha OCHOBE aBTOPCKOW mporpammbl mo xumuH Juis 8-11 kimaccoB 00meo0pa3oBaTeNbHBIX YUPEKIACHUN/
H.E.Ky3nenoBa, M.: Benrana — I'pad, 2019
Conepxanmne y4eOHOTO mpeaMeTa «XUMUs» B OCHOBHOH IIKOJIE HETTOCPEICTBEHHO CBSA3aHO C HAYKOM XMMUEH, OTpaxaeT ee 00BEKTHI U JOTHKY
XMMUYECKOTO MO3HAHUS. DTO 00YCIOBICHO POJIBIO XUMHUHU B TIO3HAHWHU 3aKOHOB NIPUPOIBI M MAaTEPUAIBHOM KU3HHU OOIIECTBA, B PELICHUH TJI00Ab HBIX
npo0iieM yenoBeuecTBa (MUTaHUE, 3I0POBHE, O/CXK/A, OBITOBBIC M JPYTUE CPENICTBA U T.II.).
OCHOBHBIMU MPOOJIEMaMH XUMHH SIBJISIFOTCS M3y4SHHUE COCTaBa M CTPOCHUS BELIECTB, 3aBHCUMOCTH UX CBOWCTB OT CTPOCHUS, TIOJTY4YECHHUE BEIIECTB
C 3aJaHHBIMH CBOMCTBAaMH, HUCCIIEIOBAaHHE 3aKOHOMEPHOCTEH XWMHUYECKHUX PpEeaKIUil W IyTed YNpaBiICHHWS WMH B LENAX TOJYYECHHUS BEIIECTB,
MaTepHalioB, SHEPTHU. [103TOMY B IIporpaMme 1Mo XMMHHU HAIILIH OTPaKEHHE OCHOBHBIE COAEPIKATEILHBIC JINHUH:
® BelIeCTBO — 3HAHUS O COCTABE M CTPOCHUH BEIIECTB, X BAKHEHIINX (PU3MUECKIX  XUMHYECKUX CBOMCTBAX, OMOJIOTUIECKOM JICHCTBHU;
* XHMHYECKasi peaKkuHusi — 3HAHUSA 00 YCIOBUSAX. B KOTOPBIX MPOSBISIOTCS XMMHUYECKHE CBOWCTBA BEIIECTB, CIOCO0AX YIpPaBICHHS
XAMHUYECKAMH TIPOTIECCaMH;
¢ TmpUMeHEeHHe BelIeCTB — 3HAaHUS M ONBIT MPAKTUYECKOW JEATEIIFHOCTH C BENIECTBaMH, KOTOpbIE HamOoJiee 4acToO YIOTPEOISIOTCS B
MOBCETHEBHOM KM3HU. LLINpOKO MCTIONB3YIOTCS B IPOMBIIIIICHHOCTH, CETHCKOM XO3SIHCTBE, Ha TPAHCIIOPTE;
¢ s3bIK XHMHHM — CHCTEMa BOKHEUIINX TOHATHHA XMMHUW W TEPMHHOB, B KOTOPHIX OHH OITUCBIBAIOTCS, HOMCHKJIATypa HEOPTaHHYECKUX
BEIIECTB. T.€. UX Ha3BaHUs (B TOM YHCJIE U TPUBUATIBHBIE), XUMUYECKHE (OPMYITBI M YPABHEHUS, a TAKKE MPaBHIa MepeBo1a HHPpOopMaIuu
C €CTECTBEHHOTO $I3bIKa Ha SI3bIK XUMUU 1 00paTHO.

VY4eOHble MporpaMMbl, Y4€OHUKH U y4eOHO-METOMUecKre KOMIUJIEKThI [0 XUMUH, BbllTyckaeMble M3natensckum nentpom «Bentana-I'pady,
MTOCTPOEHBI Ha TYMaHUCTUYECKON MapaJurMme pa3BUBaoIIero 00yuyeHus, Ha CHCTEMHO -UHTETPATUBHOM U AESATEIbHOCTHOM IMOAX0/1aX, C YYETOM 3aKoHa
P® «O6 obOpazoBaHumM», HOPMATUBHBIX JTOKYMEHTOB 00 00pa3zoBaHur MuHHCTEpCTBAa 00pa3oBaHus U Hayku PO.

B nporpammax u yueOHHMKaxX OTYETIMBO MPOBEACHBI aBTOPCKUE MJIEU M MPHUHLMUIIBI, OPUEHTUPOBAHHBIC HA Pa3BUTHE JIMYHOCTU YYEHHKA, Ha
OTpa)keHHe crelu(UKN XUMUU KaK HAyKd U METO/I0JOTMH XUMUYECKOTO 3HAUEHUSI XUMUU JJIsl 00IIecTBa U OTJCIBHOTO YEJOBEKa, €€ MIPOHUKHOB CHHS
BO Bce Cephl )KU3HU.

Y4eOHUKH MOCTPOCHBI 10 JIBYXYPOBHEBOMY MPHUHIIMITY: MaTepHall, COOTBETCTBYIONINI 0a3ucCHOMY yuyeOHOMY IJIaHy, a TakKe MaTepuan AJis
yrayOJIeHHOTO M3YYEHUs IIPU YCIIOBUHU BbIJICTICHUS HA U3YUYEHHUE ITpeIMeTa IOMOJHUTEILHOTO Yaca.

B kypce 8 kiacca yuamuecs 3HaKOMSTCS IEPBOHAYATbHBIMU XUMUYECKUMU NOHATUAMU. Kypce XuMuUM npearnonaaraetT u3yudeHue AByX pas/ielioB.
[lepBrlIii MOCBSIIEH TEOPETUYECKUM OOBSICHEHHSIM XMMHUYECKUM SIBIICHHSIM Ha OCHOBE aTOMHO-MOJEKYJISpHOTro ydeHHus. BTopoi pasaen mocBsiieH
W3YYEHHUIO 3JICKTPOHHOM TEOpHUH U Ha €€ OCHOBE PACCMOTPEHUIO MEPHUOIUYECKOTO 3aKOHA U CHCTEMbl XUMUYECKUX AJIEMEHTOB, CTPOCHUS U CBOWCTB
BEIIECTB U CYIIHOCTH XUMHUYECKNX peakiuii. OH paccuuTaH Ha 2 yaca B HEJENIO JUTs 00111e00pa3oBaTeNbHbBIX KJIACCOB.

3aayHuK JaeT OOIMIMPHBIM MaTepuan A OpPraHU3allMd CaMOCTOSTENbHON paboThl HAa YpoKax M JoMalrHedl paboTel ydyammxcs. B Hem
coJiepKarcs pa3HOYpOBHEBBIE 3a/1aHus. bosbloe ynciio pazHooOpa3HbIX 3aJaHUN MPEAOCTABIISAET BOZMOXKHOCTh YUUTEIO BapbUPOBATh COAEPIKaHHe
CaMOCTOSTEJILHON PabOThI IO BPEMEHHU U YPOBHIO CIIOKHOCTH.



Jnst ycnemHoro o0ydeHus ¥ MOJTHOILCHHOTO Pa3BHTHS JMYHOCTH YYEHHKA B COJICPKAHMM y4eOHWKa YCHIJIEHBI NMPOOJIEMHOCTh, BHYTPU- U
MEXIIpeIMETHAss MHTErpalys, pacKpbiTa METOJOJOTHs y4eOHOro TMO3HaHUS XMMHUH, oOecriedeHa 0a3a Ui (OPMHUPOBAHUS KOMIIETEHIMH «YMETh
YUUTBCSA», AKTUBHO [IPUMEHSTh, IEPEHOCUTH 3HAHUSI U YMEHMSL.

B wyacTtHOCTHM, MHOTOJETHHH ONBIT pabOTHl B MIKOJIE IO3BOJIIET YTBEPXKIAaTh, YTO HaWOOJbIIUN 3(h¢dexkT B opraHu3anuud y4eOHO-
BOCIIUTATEJIbHOTO Ipollecca JAeT KOMIUIEKCHOE, CUCTEMHOE HCIOJb30BaHUE B OOYYEHMM COUYETAaHME TAKUX IE€JAaroru4ecKUX TEXHOJIOTHH U
METOAUYECKUX CUCTEM, KaK:

-IJIaHUPOBAHUE U3YyYEHUS! y4EOHOTr0 MaTepuasa KpylHbIMU OJIOKaMUu;

-MOJyJbHOE 00y4€HHEe, MOTybHBIM KOHTPOJIb M YU€T 3HaHUN yJaluXxcs;

-HETpaJAULIMOHHBIE (DOPMBI OpPraHu3alny y4eOHOM paOboThI B 1IKOJIE (YPOKHU-IEKIUH, KOH(DEPEHIINH, YPOKU-UTPBI, CEMUHAPHI U T.1.);

-U3y4E€HUE XUMHYECKOTO BELIECTBA II0 ONPEICIIECHHOMY IUIaHy;

-MCIOJIb30BAaHUE PA3JIMYHBIX CXEM, OTPaKAIOLUIMX CBOMCTBA OTAEIbHBIX BELIECTB, B3aMMOCBA3M MEXIY OTIEIBbHBIMU pa3lielaMH XUMHH,

BEIECTBAMU U T.11.;

-cucTteMa paboThl ydaluxcs 1Mo AUJIaKTUYECKUM KapTouKaM;

-ICIOJIb30BaHNE TMHAMUYECKUX MOJIENIeH, TaOIHI] U CXeM;

-3aHUMATEJIbHOCTh B 00Y4€HUU XUMHH (3aHUMATENbHbIE OTBITHI, BEpOabHbIE (POPMBI);

-IUJJAKTUYECKHUE UTPBI;

-YHU(QUKALKA XUMUYECKOTO IKCIIEPUMEHTA U CUCTEMA €ro MPUMEHEHHsI IPU N3y4YEHUH CBOMCTB BELIECTB;

-BU/ICO-YPOKH U BUAE0-3KCIIEPUMEHT B OOyUECHUN XUMUH;

-3aJJaHNs U 33[Ja4X C HECTaHIAPTHBIMU YCIIOBHUAMM;

-T€CTOBBIE U KOMIIbIOTEPHBIE TEXHOJOTUH B 00yUYEHUH XUMHUU;

-HMCII0JIb30BaHKE B y4eOHOM IPOIIECcCe MMUTAILIMOHHBIX Y4EOHBIX ONBITOB U AKCIIEPUMEHTOB

-HMCII0JIb30BaHUEM IIPenapaToB ObITOBON XMMHUU U MEJUKAMEHTOB;

-3aMEHa PsiJla XUMHUYECKUX PEaKTUBOB, PEKOMEHAYEMBIX ISl ONBITOB B yUeOHUKAX, 00Jiee TOCTYITHBIMU U 0€30IaCHBIMU JJIS 310POBBS;

-pa3BUTHE JTOMAIIIHEr0 SKCIIEPUMEHTA, UCCIIEA0BATENbCKUX PA0OT ydalUXCsl U APYTruX OpM BHEKIACCHOM paboTHI,

-3710pOBbE cOeperarolire TeXHOJOTHH

- UH(OPMAIMOHHbIE TEXHOJIOTUU

- TEXHOJIOTUs TPOOIEMHOr0 00yueHus

- TEXHOJIOTUS PA3BUTHUS KPUTHUUECKOTO MBIIICHUS.
Buabl u gopMbl KOHTPOJISI: IPEIBAPUTEIBHBIN, TEKYIUN, TEMATUYECKUI, UTOTOBBIM KOHTPOJIb;
®opMBbI KOHTPOJISI: KOHTpOJIbHAs paboTa, nuddepeHunpoBaHHbI HHANBUAYAIbHBIH MMCBMEHHBIA ONPOC, CAaMOCTOSATENbHAs MIPOBEpOUHas padora,
SKCTIIEpUMEHTaIbHAsl KOHTpPOJIbHAs paboTa, TECTUPOBAHME, NUKTAHT, MUCbMEHHBIE JOMAIHUE 3aJaHUs, KOMIBIOTEPHBIH KOHTPOJb M T.X., aHAIM3
TBOPYECKHX, UCCIIE0BATEIBLCKUX PadOT, Pe3yIbTaTOB BHIMOJIHEHHS TUarHOCTUYECKUX 3aJJaHuil yd4eOHOTro mocoousl.

JUist TEeKYIIero TeMaTu4ecKoro KOHTPOJIS U OLICHKH 3HAHUH B CUCTEME YPOKOB MIPEYCMOTPEHBI IPOBEPOUHBIE U KOHTPOJIbHBIE PAOOTHI.



Kypc 3aBepmatoT ypokH, Mo3BoJIsifone 0000IUTh U CUCTEMAaTH3UPOBATh 3HAHUS, a TaKXKe MPUMEHHUTb YMEHHsI, IPHOOPETEHHBIC TIPU H3YYECHUHU
XUMHUH.

JUia nostyyeHus: OOBbEKTUBHOM HMH(pOpMalUU O JOCTUTHYTHIX YYaIlMMHCS pe3yjbTaTaX y4eOHON AEATEIbHOCTU M CTENEHH HUX COOTBETCTBUS
TpC6OBaHI/I$[M O6p8,30BaT€JII)HI)IX CTaHAAPTOB; YCTAHOBJICHUS NPUYXH IMMOBBIICHWA WJIM CHUKCHUA YPOBHSA I[OCTI/DKGHI/Iﬁ ydqamuxcs ¢ HeJIbro HOCJIGIIyIOHIGﬁ
KOpPEKIUHU 00pa3oBaTEIbLHOTO MPOIEcca MPEIYCMOTPEH CIEAYIOMUNA MHCTPYMEHTApU: MOHHTOPHHI YYEOHBIX TOCTH)KEHHH B paMKax ypPOBHEBOM
g depeHInaIig; HCIO0Ib30BaHNE Pa3HOOOPa3HBIX (OPM KOHTPOJIS IPH UTOTOBOM aTTECTAIMH YJAIIUXCsI, BBEICHUE KOMITBIOTEPHOTO TECTUPOBAHUS;
pa3zHooOpa3HbIe CIIOCOOBI OPraHU3aIMK OLIEHOYHOH e TETFHOCTH YUUTEIS U YUaIIHXCs.

Paznen 3. Mecto kypca XumMmuu B 6a3MCHOM yueOHOM IJIaHe.

OcoOeHHOCTH conepx aHus Kypca «XUMUS» SBISAIOTCA TJIABHOM MPUYMHOW TOTO, 4TO B 0a3uCHOM ydyeOHOM (00pa3oBareinbHOM) IJIaHE ATOT
IpeaAMET MOABJIACTCA IMOCICIHUM B PAAY €CTCCTBECHHOHAYYHBIX JUCHHUIIIINH. HOCKOHBKy IJid €ro YCBOCHUS MIKOJbHUKH OOJIKHBI O6J'IallaTI) HE TOJIBKO
OMPCACIICHHBIM 3allaCoOM IMPEABAPUTEIIBHBIX €CCTCCTBCHHOHAYYHBIX 3HaHI/II\/’I, HO 1 JOCTATOYHO XOPOLIO pa3BUTBIM a6CTpaKTHBIM MBIIJICHUEM.

CornacHo denepaibHOMY 6a3UCHOMY Y4eOHOMY TIIaHy JUIsl 00pa30BaTeNbHBIX yupexaeHui Poccuiickoit Denepannn Ha U3y4eHUE XUMHUHU B 8 U
9xraccax oTBoauTCs He MeHee 136 yacoB u3 pacuera 24aca B HE/ICNIO.

[Tporpamma peanu3oBaHa B yaeOHUKaX XUMUH, BRITYIIEHHBIX M3naTenbckuM nienTpom «Bertana-I'pady:

e Kysnenosa H.E., TutoBa U.M., I'apa H.H. Xumus. 8 knacc.
e Kysnenosa H.E., TutoBa .M., I'apa H.H. Xumus. 9 knacc.

Pa3znen 4. LleHHOCTHBIE OPHEHTHPBI XUMHYECKOI0 00pPa30BaHUSA

B kauecTBe 1IEHHOCTHBIX OPUEHTHPOB XUMUYECKOTO 00pa30BaHUsl BBICTYNAIOT OOBEKTHI, U3y4aeMble B Kypce XUMHHU, K KOTOPBIM Y
oOyuaronuxcs popMupyeTcs HEeHHOCTHOE OTHOIIeHuE. [Ipu 3TOM BeAylyIo pojib UTPpatoT MO3HABATEIbHbIE IEHHOCTH, TaK KaK JaHHBIN y4eOHBIi
MpeIMEeT BXOIUT B TPYIIY IPEeIMETOB MO3HABATEILHOTO IIMKIIA, TJIaBHAS 11€JIb KOTOPOTO 3aKII0YAeTC B U3YYCHUU TPUPOIbIL.

OcHOBY NO03HaBaTENbHBIX IICHHOCTEH COCTABIISIFOT HAYYHbIE 3HAHUS, HAYUYHbIE METObI TIO3HAHUS, 4 [ICHHOCTHBIE OPHEHTALIUU, JOPMUPYEMBIE Y
y4YalIuXcs B MPOLIECCe U3YYCHUS] XUMUU, TIPOSBIISIOTCS:
¢ B IPU3HAHUU [IEHHOCTH HAyYHOTO 3HAHUS, €T0 MPAKTUUYECKONH 3HAYUMOCTH, IOCTOBEPHOCTH;
® [ICHHOCTH XMMHUYECKHX METOJOB MCCIICJOBAHUS KUBOU U HEXKUBOU MPUPOIbI;
® [IOHMMaHUM CJIOXHOCTH U MPOTUBOPEUMBOCTU CaMOTO IpoLiecca MO3HAHUS KaK U3BEUHOTO cTpemiieHus K Mctune;
B kauecTBe 00BEKTOB IIEHHOCTEH TpyAa U ObITa BBICTYMAIOT TBOpYECKas CO3UIaTeNIbHAs JesITeNIbHOCTD, 3/I0POBBI 00pa3 KU3HHU, a IICHHOCTHBIE
OpHUEHTAIINH COACPIKAHMS Kypca XUMHH MOTYT paccCMaTpUBaThcs Kak (OpMUPOBaHUE:
®  YBAKUTEJIBHOIO OTHOIIECHUS K TBOPUECKOU CO3UIATENbHOM 1€ATEbHOCTH;



® TOHMMaHUSA HEOOXOAUMOCTHU 37J0POBOTO 00pa3a KU3HU;
e 10TpeOHOCTH B O€3yCIIOBHOM BBHIMOJIHEHUH MPaBHJ 0€30TIACHOTO UCTIOIb30BAaHUS BEIIECTB B TOBCEJHEBHOM KU3HHU;
® CO3HATEIBHOTO BEIOOpPA OyIylieH MpopecCHOHATBHON ACITeITBHOM.
Kpr XUMHUHN 06J1a11aeT PCaJILHBIMH BO3MOKXHOCTAMU JIA (bOpMI/IpOBaHI/Iﬂ KOMMYHUKATUBHBIX HGHHOCTef/'I, OCHOBY KOTOPBIX COCTABJIAIOT ITPOLCCC
oOIIeHus1, TPaMOTHAs peyb, a [ICHHOCTHBIE OPUEHTALIMU HalpaBlieHb Ha (JOPMUPOBAHHE y yHAITUXCS:
¢ HAaBBIKOB IIPABUJIBHOI'O M CII0JIb30BaHUA XUMHUYECKOU TCPMHHOJIOTUN U CUMBOJIMKH,
° HOTpe6HOCTI/I BE€CTU AHUAJIOT, BBICIIYIIMBATD MHCHHC ONIIOHCHTA, YHaCTBOBATh B IUCKYCCUU,
e CIOCOOHOCTH OTKPBITO BbIpaXkaTh U apryMEHTHPOBAHO OTCTauBaTh CBOIO TOUKY 3PEHUSI.

Paznen 5. JII/I'-IHOCTHI)IC, MeTanpeaMeTHbIE, IIPEAMETHbIC Pe3yJbTAaThl 0CBOCHUS XUMMH

B xonme mpenonaBanus xumuu, paGouas mporpaMma MpeaycMaTpuBaeT (OPMUPOBAHUE Y YyYaIIMXCS OOIIey4yeOHbIX YMEHUN U HaBBIKOB,
YHUBCPCAJTbHBIX CII0CO00B OCATCIIBHOCTHU U KIIFOYEBBIX KOMHeTeHI_[I/II\/'I.

B 3TOM HanpaBieHUU IPUOPUTETAMH JIJIST YI€OHOTO MpeaMeTa « XUMHUS» Ha CTYIICHW OCHOBHOTO 00IIET0 00pa30BaHUS SBJISIOTCS: HCIIOIh30BaHHE
JUIS TIO3HAHUS OKPYXAIOIIero MHpa Pa3IUYHbIX METOJIOB (HAOMIOJEHMs, WU3MEpPEHUs, ONBIThI, AKCIEPUMEHT); MPOBEACHHUE NPAKTUUECKUX U
1a00paTOpHBIX PadOT, HECIOKHBIX IKCIIEPUMEHTOB U ONMCAHHUE UX PE3YIBTATOB; MCIIOJIb30BAaHUE PA3TMYHBIX HCTOYHUKOB HH(DOPMAITUH [T PEIICHHSI
MO3HABATENBHBIX 3a/1a4; COOIOICHIE HOPM U MPABHJI IMOBEACHUS B XUMHUECKUX JJAOOPATOPHUAX, B OKPYKAIOIIEH cpelie, a TaKkKe MPaBUI 3I0POBOTO
o0pasa >KHU3HHU.

JleaTenbHOCTh 00pa30BaTENFHOTO YUPESKIACHUS B OOYUYECHHHM XMMHUU JIOJDKHA OBITh HalpaBieHAa HA JIOCTWKCHHUE OOYUYAIOMIMMHUCS CIICAYIOIIUX
JIMYHOCTHBIX Pe3yJIbTATOB!

1)B IICHHOCTHO-OPUEHTAIMOHHOW cepe — UYYBCTBO TOPIOCTH 3a POCCHUICKYI0 XHUMHUYECKYI0 HAyKy, TYMaHHU3M, OTHOIICHHE K TPYIY,
EJICYCTPEMIIEHHOCTD;

2)B TpyIOBO# chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHEUIIeH 00pa30BaTeIbHOM TPACKTOPHH;

3) B mo3HaBaTENbHOW (KOTHUTUBHOW, HHTEIICKTYAJIbHOM) chepe — yMEHHE YIIPABIIATh CBOCH TIO3HABATEILHON JCATEIBHOCTHIO;

4) dbopMHUpOBaHHE XUMHUKO-IKOJOTHYECKON KYJIbTYPbI, SIBISIOUICHCS COCTABHOW YacCThEO SKOJIOTUYECKOW W OOIEH KyJIbTYpbl, U HAy4HOTO
MHUPOBO33PCHUS;

5) yMeHUE OLICHUBATh CUTYAIIMIO U OTIEPATUBHO MIPUHUMATD PEUICHHUS;

6) pa3BUTHE TOTOBHOCTH K PEIICHHIO TBOPYCCKHX 3a]1aY.

MeTanpeaMeTHLIMH Pe3yJIbTATAMM OCBOCHUS BBIMTYCKHUKAMU IIKOJIBI POTPAMMBI TI0 XMMHHU SIBIISFOTCS:

1)ucnonib30BaHNE yMEHU U HABBIKOB PA3JIMYHBIX BUJIOB MO3HABATEIHHON I€ATEIHHOCTH, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (CUCTEMHO -
MH(OPMALMOHHBIN aHAIN3, MOICTHUPOBAHUE) IS U3YUCHUS PA3IMYHBIX CTOPOH OKPYKAIOIIeH JeHCTBUTENLHOCTH;

2)UCTIONB30BAHNE OCHOBHBIX HHTEJIEKTyallbHBIX oOmepanuidi: (QopMylTHpOBaHUE THIIOTE3, aHAJIU3 W CHHTE3, CpaBHEHHE, 000OIIeHHe,
CUCTEeMAaTH3AaIlHsl, BEISIBIICHHE PUYMHHO-CIICJICTBEHHBIX CBSI3€H, MOUCK aHAJIOTOB;



3)yMeHue reHepupoBaTh UACH U ONPEICTATh CPENICTBA, HEOOXOIUMBIE ISl UX peaTu3allii;
4)ymeHue onpenensaTh HeIH U 331a4H JesITeIbHOCTH, BEIOUPATh CPEICTBA PealIM3alluy LI U IPUMEHATh UX Ha MPAKTHKE;
5)MCI0JIb30BaHUE PA3IUYHBIX UICTOUHUKOB JUIS ITOJIYYEHUSI XUMUYECKON MHPOPMAIUH.

IIpenmeTHbIe pe3yabTAThI 0CBOEHHUSI MEPBOIi roa N3ydeHus yaeOHOTo mpeaMeTa «XUMHUSD» JTOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTh YMEHUM:
— pacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHI: BEIIECTBO, XUMUUYECKUM DJIEMEHT, aTOM, MOJIEKYJIa, TPOCTOE U CIIOKHOE BEIIECTBO, CMECh,
OTHOCHUTEJbHBIC aTOMHAs U MOJICKYJISIPHASI MacChl, MOH, BaJICHTHOCTh, XUMUYECKasl CBSI3b, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAS Macca, MOJISIPHBIN
00beM, OKCHJI, KUCIIOTa, OCHOBAHUE, COJIb, XUMUYECKAs! PEAKIUs, PEaKIUs COCTMHEHUS, PEAKIIMsl pa3JIOKEHUs, PEAKIUs 3aMEIICHUS, peaKIns oOMeHa,
9K30- U SHJOTEPMUUECKHE PEAKIINH, TETIOBOH A((EKT peaKiuu, pacTBOp, MIEKTPOOTPUILIATETIHHOCTh, CTENIEHb OKUCIICHUS, MACCOBAast A0JIs
XUMHUYECKOTO AJIEMEHTA, MacCOBast JI0JIsl BEIIECTBA B PACTBOPE M MPUMEHSTh 3TU MOHSATHUS MIPU ONMHMCAHUHI CBOMCTB BEIIECTB U UX MPEBPAICHUH;

— HCII0JIb30BAaTh XMMHUYECKYI0 CUMBOJIUKY JIJIsl COCTaBIJIeHUsI (GOPMYJT BEIIECTB M MOJIEKYJISIPHBIX YPAaBHEHUN XUMUYECKUX PEAKIIHil;

— OIPEAEIATHh BAJIGHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COCTMHEHUSIX; CTEMIEHb OKHMCIICHUS 2JIEMEHTOB B OMHAPHBIX COCTMHECHUSIX;
MIPUHAJICKHOCTD BEIIECTB K OMPECIICHHOMY KJIacCy COSIMHEHUN; BUIBI XUMHUYECKON CBSI3U (KOBAJICHTHOW M MIOHHOM) B HEOPTaHMYECKUX
COEJIMHEHMUSX;

— pacKphIBaTh CMBICI: 3aKOHA COXpaHEHMsI Macchl BenecTs; [lepuoanyeckoro 3akona /.M. MenaeneeBa: 1eMOHCTpUPOBATh MOHUMAaHUE
MEePUOIUIYECKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB (paJlyCOB aTOMOB U 3JIEKTPOOTPULIATEILHOCTH) OT UX MojioxkeHus B [lepuonnyeckoit
CUCTEME U CTPOEHHS aTOMa;

— OIMCHIBATh U XapaKTepru30BaTh TabMuuHyro hopmy [lepruoaumdeckoit cucremMbl XuMudeckux 3neMenToB J[.M. MenaeneeBa: pa3inyaTh IEeMEHTHI A U
b rpymm, manbie u 60bIIME IEPUOJIBI; XapaKTEPU30BaTh XUMUYECKUE FIIEMEHTHI IIEPBBIX TPEX MEPUOI0B, KAIHS, KAIBITUS, TI0 UX TOJIOKCHHIO B
[Tepuonunueckoit cucreme .M. Menneneena;

— COOTHOCHUTDH 0603Ha‘ICHI/I${, KOTOPBIC UMCIOTCA B Ta6J'II/II_[e HepnonnquKoﬁ CHUCTEMBI, C YUCJIOBBIMHU XapaKTCPUCTUKAMU CTPOCHHUA aTOMOB
XHUMHNYCCKHX JJICMCHTOB (COCTaB H 3apAan saapa, 061uee YUCJIO DJICKTPOHOB U PACIIPCACICHNUC UX I10 3JICKTPOHHBIM CJ'IOSIM);

- KJ'IaCCI/I(bI/II_[I/IpOBaTB XUMHUUYCCKHUC 3JICMCHTBI, HCOPIraHNYCCKHUEC BCIICCTBA, XUMHUUYCCKUC PCAKIIUHU (HO YUCIY U COCTABY YYaCTBYIOIIUX B PCAKIIUU
BCIICCTB, IO TCIINIOBOMY a(b(beKTy); ONpCACIIATh U3YUCHHBIC TUIIBI XUMUYCCKUX peaKHHﬁ;

— XapakTepu30BaTh (PU3NYECKHUE CBOWCTBA KMCIOPOa U BOJIOPO/a, B TOM YHCIIE JJIs1 000CHOBAHUS CIIOCOOOB MX COOMpaHUsI TPU MOJTYYEHUH B
nabopaTopHH;



— MPUBOIUTH MPUMEPHI MOJICKYJISIPHBIX YPABHCHHUM PEaKIii, WILTIOCTPUPYIONINX XUMUYECKIE CBOMCTBA KUCIOPO/Ia, BOJIOPO/IA, BOJIBI, U OOIIHE
XUMHUYECKHE CBOMCTBA BEIIECTB, MPUHAIICKAIINUX K U3YYEHHBIM KJlaccaM HEOPraHWYECKUX BEHIECTB (OKCUIOB, OCHOBAHUM, KUCIIOT, COJICH), a TaKXKe,
MOTBEPIKIAIOIINX TEHETHYECKYIO B3aMMOCBSI3b MKy HUMU;

— OMMpPEACIATh BO3BMOKHOCTD IIPOTCKAHUA XUMHUYCCKUX peaKIlI/If/'I MCKAY U3YUCHHBIMHA BCIICCTBAMU (HpOCTI)IMI/I BeIE€CTBaMU, CJIOKHBIMH BEICCTBAMHU
HU3YUCHHBIX KJIaCCOB) B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHHUA,

— BBIYHUCIIATH OTHOCUTEIBHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJII0 XUMHUYECKOTO JJIEMEHTA B COSAMHEHUH; MACCOBYIO
JIOJTFO BEIIIECTBA B PACTBOPE; KOJHUUECTBO BEIIECTBA, 00BEM ra30B, MacCy BEIECTBA;

— CJIEZIOBATH MPABHIIAM ITOJIb30BAaHUS XUMUYECKOH TIOCY0H U Ta00paTOPHBIM 000PYIOBaHHEM, a TAK)Ke MTPaBUIaM 0OpaIeHHs C BEIECTBAMHU B
COOTBETCTBUH C MHCTPYKIUSMHU TI0 BBITIOJHEHHIO JTA00OPATOPHBIX XUMHUECKUX OIIBITOB TI0 TIOJTYUYEHHIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIIOPO/1a), IPUTOTOBICHUIO PACTBOPOB € OMPEAEIEHHON MacCOBOH J10JIeH paCTBOPEHHOTO BEIIECTBA;

— MPOBOJUTHh XUMHUYECKHE SKCIIEPUMEHTHI: 03HAKOMJIEHHUE C JIa0OpaTOpPHBIM 000pYI0BaHHUEM M XMMHUYECKON MOCYI0M; U3ydeHUE U ONMCaHUE
(buznyecKux CBOWCTB 00pa3I0B BEIIECTB; 03HAKOMIIEHHE C PUMEpaMH (PU3NUECKUX U XUMUYECKHX SIBICHUI; ONBITHI, HJUTFOCTPUPYIOIINE TPU3HAKH
MPOTEKAHUSI XMMHUECKUX peakluii; U3ydeHHe CI0OCO00B pa3/iesieHns cMecel, METOJ0B OUHCTKH MMOBAapEHHOM COJH; MOJIydyeHue, COOMpaHre KUCIopoia
Y U3yYEHUE ero CBOMCTB; MMOJyueHue, COOMpaHue, paclio3HaBaHUE U U3Y4YeHHE CBOMCTB BOJI0poa (TOpeHNne); MPUTOTOBICHNE PACTBOPOB C
OTIpeieNIeHHOM MacCOBOM JI0JIEi pacCTBOPEHHOTO BEUIECTBA; UCCIIEI0BaHUE 00Pa3LI0OB HEOPraHUYECKMX BEUIECTB PA3IMYHBIX KJIACCOB; U3yYEHHE
M3MEHEHHUS OKPACKHU PACTBOPOB KUCJIOT U IIEN0YEH MpH 100aBICHUH HHIUKATOPOB; H3yUeHHUE B3anuMoaeicTBust okcuaa meau(Il) ¢ pactBopom cepHoii
KHUCJIOTBI, KUCJIOT C METAJJIaMH, C PACTBOPUMBIMU U HEPACTBOPUMBIMU OCHOBAHUSIMU; MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHHM, BHITECHEHHE OJIHOTO
MeTajljia IPYruM U3 PacTBOPA COJIM; PElIeHUE SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «OCHOBHBIE KJIACChl HEOPTraHUUECKUX COCAMHEHUNY;

- Ha6J'IIOI[aTI) 1 OIIMCBIBATH XUMHNYCCKHUEC SKCIICPUMECHTEI: OIIBIT, I/IJ'IJ'IIOCTpI/Ip}’IOHII/Iﬁ 3aKOH COXpPAaHCHUA MACChI (BO3MO)KHO HCIIOJIb30BaHUC
BI/II[eOMaTepI/IaJ'IOB); MOACIIMPOBAHUC ITAPOCTCPIKHEBBIX Moz[eneﬁ MOJICKYI; B3aHMO,I[eI>'ICTBI/Ie BCIICCTB C KUCJIOPOJAOM U YCIIOBHA BOSHUKHOBCHHS U
IMPCKpalICHUS T'OPCHUA (no;xapa); O3HAaKOMIJICHHE C o6pa3uaMH OKCHJOB U OIMMCAHUEC UX CBOﬁCTB; Ka4C€CTBCHHOI'O OIIPEACIICHUA COACPKAHUA
KHCJIOPOJda B BO3AYyXE (BOSMO)KHO HCIIOJIB30BaHHUC BI/II[GOMaTCpI/IaJIOB); O3HAKOMJICHHC C ITPpOICCCaMU Pa3JI0OKCHUA BOAbI DJICKTPUYCCKHUM TOKOM H
CHHTC3a BOAbI (BO3M0)KHO HCIIOJIB30BaHHUC BI/I,Z[eOMaTepI/IaJ'IOB); B3aMMOJICHCTBHE BOJAbI C METaJlIaMHU (HanI/IeM nu KaJ'IBI_II/IeM), KHMCJIOTHBIMU U
OCHOBHBIMH OKCHJaMHU, BSaHMOﬂCﬁCTBHG BOJOpOaa ¢ OKCHAAMH MCTAJIJIOB (BO3MO)KHO HCIIOJIB30BAaHUC BI/II[eOMaTepI/IaJ'IOB); HCCIICIJOBAHUC
0COOEHHOCTEH PacTBOPCHUA BCUICCTB C paanquﬁ pacTBOPUMOCTBIO; O3HAKOMJICHHC C 06pa3uaMH MCTaJIJIOB 1 HCMCTAJIJIIOB,

— [IPUBOAUTH MPUMEPBI IPUMCEHCHHUA BEIICCTB U MaTCPHUAJIOB B 6I>ITy, CCIBbCKOM X035[I>'ICTB6, Ha TpOU3BOACTBC; UCIIOJIb30BATh INOJTYYCHHLIC
XUMHUYCCKHEC 3HAaHU B IPOLIECCC BBITIOJTHCHUA y‘{e6HLIX 3aJIaHUM U pCeHICHUA TPAKTUYCCKUX 3a1a4 B MMOBCEIHEBHOM JKU3HU, ITPECAYIIPCIKACHU A
HBJ'ICHHfI, HAaHOCAIIUX BPEA 3J0POBBIO YCIIOBCKA U Opr>KaIOHleI‘;I cpeac;



— IPUMEHSITh OCHOBHBIE OTIEPALIMH MBICIUTEIIBHOM NESATENBHOCTH ISl U3YUEHHUSI CBOMCTB BEIIECTB M XUMUYECKUX PEAKLUI; €CTECTBEHHOHAYYHbIE
METO/IbI IO3HAHUS (B TOM YHCIIe HAOIIOACHUEe, MOJISITUPOBAHUE, SKCIIEPHUMEHT);

— CO3/1aBaThb COOCTBEHHBIC ITUCHMEHHBIC U YCTHBIC COO6III€HI/I$I, rpaMOTHO HCIIOJIB3Ys MOHSITUMHBIN ariuapaTrt u3ydacMoro pasaciia XuMHnu,
COIIPOBOKAATH BBICTYIIJICHUC Hp€3€HTaHI/ICI7L

[IpenmeTHbIe pe3yIbTaThl OCBOSHHSI BTOPOI0 rojia N3y4eHus ydeOHOTo npeamMeTa « XUMUsD» JOJDKHBI OTPaskaTh CPOPMHUPOBAHHOCTh YMEHHUH:

— pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MIOHATUI: KOBAJICHTHAS IMOJISIPHASI CBSA3b, KOBAJICHTHAS HEMOJIAPHAs CBSI3b, MOHHAS CBS3b,
MeTaJJIn4yecKasi CBsi3b, KATUOH, aHUOH, AJIEKTPOJIUT U HEAIEKTPOJIUT, SIEKTPOIUTHUECKAs JUCCOLUAINS, peaKLUi HOHHOTO 0 OMEHa, OKUCIIUTENb U
BOCCTaHOBUTEJb, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH, OKUCIIEHUE U BOCCTAHOBJIEHHUE, 0OpaTUMBble U HeoOpaTUMbIe peakliil, CKOPOCTh
XMUMHMUYECKOH peaklnu, npenenbHo gonyctumas konentpanus (I11K), wimoctpupoBath UX B3aUMOCBSI3b M IPUMEHSTh 3TU NOHATUS IPU OMMCAHUN
CBOWCTB BEILIECTB U UX IIPEBPALLECHH;

— HCIIOJIB30BATh XUMHYCCKYIO CUMBOJIMKY JJIsI COCTaBJICHUSA CbOpMy.]'[ BEUICCTB, HOHHBIX ypaBHeHI/Iﬁ n ypaBHeHI/II\/'I OKHCIIUTCIBbHO -BOCCTaHOBHUTEIIbHBIX
peaKkumii;

— OTPEJEINIATh BaJICHTHOCTh U CTENIEHb OKHCIEHUS aTOMOB XUMUYECKHX AJIEMEHTOB B COEIMHEHUSIX PA3IMYHOTO COCTaBa; MPUHAAJIEKHOCTh BEIIECTB K
OTIPENICTICHHOMY KJIACCY COCTMHECHHM; BUbI XUMUYCCKOHN CBSI3U (KOBAJICHTHOM, HOHHOM, METAJUTMYECKOI ) B HECOPTaHMYECKUX COSAMHEHUSX; 3ap ST
MOHA; XapaKTep Cpeibl B BOJHBIX pACTBOPAX KUCIOT U IIEeNIOoUe;

— OOBSICHATH O6IHI/IC 3aKOHOMEPHOCTHU B UBMCHCHHN U CBOMCTB XMMHYECKHX 3JIEMEHTOB U UX COG,Z[I/IHCHI/II\/'I B IIpcaciiaxX MaJlbIX MEPHUOA0B U I'NNTaBHBIX
IOATPYIIIL C YYETOM CTPOCHUSA UX ATOMOB,

- KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHNYECCKNEC pCaKInn (HO H3MEHEHMIO CTEIICHEH OKHMCIICHUSI aTOMOB XMMHYECKHX BHGMCHTOB); OIIPCACIIATh U3YYCHHBIC TUIIBI
XUMHYCCKHUX peaKHHﬁ;

— COCTaBIIATh MOJICKYJISIpHbIC YPAaBHEHUS PEAKIIHI, XapaKTepH3YIOIINe XUMUUECKHUE CBOMCTBA MPOCTHIX BEIIECTB, 00PAa30BAHHBIX dJIEMEHTAMHU
nemetaiamu [VA-VIIA noarpynn (yriaepon, kpeMHuH, a3ot, hocdop, cepa, xiop), aneMmentamu-meramuiamu [A-1IIA noarpynn (Hatpuii, kanu,
MarHuii, Kanplui, aTIOMUHUN), a TaKXKe JKeme3a;

— XapaKTCpu3oBaTb (1)I/I3I/I‘ICCKI/IC 1 XMMHUYECKHE CBOMCTBA aMMHaKa U YIJICKHUCJIOIO ra3a, B TOM YHCJIC UIA 000OCHOBAHMS CIIOCOOOB UX CO6I/IpaHI/I5{ u
pacrio3HaBaHusA MPH MMOJYYCHHUU B na6opaTopHH;

— XapaKTCpU30BaATb (OHI/ICBIBaTB) O6H_II/Ie XHMHUYECKHE CBOMCTBA BEIIESCTB Pa3JIMYHLBIX KIIACCOB, NOATBCPIKAAA 9TO OIIMCAHUEC ITPUMEpAMU
MOJICKYJIAPHBIX 1 HOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKL{Hﬁ;



— COCTaBJIATb YPABHCHUA: BHGKTpOHHTquCKOfI JUCconuanumn KHCJIOT, H.[GHO‘-IGﬁ u COJICI\/JI; IMOJIHBIC U COKPAIICHHLIC YPAaBHCHUA peaKHI/Iﬁ HOHHOI'O
OGMCHa; peammﬁ, MOATBCPKKAAOIIUX CYIIICCTBOBAHUC TCHETHYCCKOM CBS3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB,

— pacCKpbIBaTh CYIHOCTb OKUCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKum”I MOCPCACTBOM COCTABJICHUA 3JICKTPOHHOT'O OajaHca 3TUX peaKuHﬁ;

— [IPOTHO3HUPOBATH CBOMCTBaA N3Y4YCHHBIX KJIaCCOB/I‘pyrIH BCUICCTB B 3aBUCUMOCTH OT UX COCTaBa U CTPOCHUSA; BOSMOKHOCTDL IMTPOTCKAHUA XUMHUYCCKUX
HpeBpaIlIGHI/Iﬁ B Pa3JIMYHLBIX YCIIOBHUAX;

— IMPOBOJUTDH BBIYMCIICHU A OTHOCHUTCIIbHOU MOJ'ICKy.]'IprHOﬁ n MOJ'ISIpHOﬁ MacCChI BE€IICCTB, C UCITIOJIb30BAHUECM MMOHATUH «MaccoBas OIS XUMHYECKOT'0
QJICEMECHTa», «MacCCOBas A0JII paCTBOPCHHOI'O BCIICCTBA B paCTBOPCH; KOJINIYCCTBA BEIICCTBA, 00BéMa Ta30B,

— MPOBOJUTH PACUEThI [0 YPAaBHEHUSIM XUMUYECKHUX PEaKIIMi: KOJM4YecTBa, 00beMa, MacChl BEIIECTBA IO U3BECTHOMY KOJIMYECTBY, 00bEMY, Macce
peareHTOB WIH MPOJYKTOB PEaKIIVH;

— CJIEZIOBATH TPABUIIAM TI0JIb30BaHUS XUMHUECKOW MOCYION U JTAOOPaTOPHBIM 000PYIOBAaHUEM, a TAKXKe MPaBIIaM OOpaIeHHs C BEIIECTBAMH B
COOTBETCTBUHU C MHCTPYKLIUAMMU 110 BBITIOJTHEHUTIO J'Ia60paTOpHI)IX XUMHUYECKHX OIIBITOB I10 MOJYYCHUIO U CO6I/IpaHI/IIO F33006pa3HI)IX BEUICCTB
(aMMMaKa ¥ yrieKucioro rasa);

— TIPOBOJIUTH PEAKIINH, TIOATBEPKIAIONINE KAUECTBEHHBIM COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MyTEM: XJIOPHUJ -, HOIUA-, CYIbdaT-,
KapOoHaT-, CHIIMKat-, (hochar-aHUOHBI, TUAPOKCH I-UOHBI, KATHOH aMMOHHMSI 1 KATHOHBI METAJUIOB (MarHus, Kanbiusl, amomunmus, xenesa(ll) u (I11),
mean(1l), mnHKa), TPUCYTCTBYIONIKME B BOJHBIX PACTBOPAaX HEOPTAaHWYECKHUX BEUIECTB; MOATBEPKAAIOIIHE aM(pOTEPHBIC CBOMCTBA OKCUIOB U
THJIPOKCUIOB ATFOMUHUS U ITUHKA;

— IIPOBOJUTH XUMHUUYCCKHUE SKCIICPUMEHTEIL: OIIBIThI, HJITTFOCTPUPYIOIIHUE IIPU3HAKHU ITPOTCKAHWA peaKuHﬁ HMOHHOT'O O6M€Ha; OImpeCACIICHUE XapaKTepa
Cpeabl B paCTBOpax KUCJIIOT U menoqeﬁ C IIOMOIIBIO HHAUKATOPOB, PCIICHUEC SKCIICPHMMCHTAJIBHBIX 3a/1a4 110 TEMEC <<9J'IGKTpOJ'II/ITI/I‘{eCKaSI
aucconranus». U3y4eHue CBOMCTB COJISHOM KHCJIOTBI; U3YYCHUEC XUMHWYCCKUX CBOMCTB p336aBJ'IeHHOI71 cepHoﬁ KHCJIOTEI; IIOJIYYCHHUC, CO6I/IpaHI/Ie,
pacCiio3HaBaHUC aMMHUaKa, YIJI€KHUCJIOTo ra3da i MI3y4C€HHue ux CBOI>'ICTB; HCCICIOBAaHUC aM(bOTepHBIX CBOMCTB TUAPOKCHUA0B aJIFOMHUHUA U ITUHKA,
PCUICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC «BakHelme HeMeTamibl 1 BX COCAUHCHUS», PCHICHNUC SKCIICPUMCHTAJIbHBIX 3a1a4 I10 TCMC
«BaxkHelnine MeTaibl U UX COCANHCHUA,

- Ha6J'IIOI[aTb " OIMUCBIBATb XUMHUYCCKUEC SKCIICPUMCHTLI (BOSMO)KHO HCIIOJIb30BAaHUC BI/I)IeOMaTepI/IaJ'IOB)I OIIBIThI, NJUTFOCTPUPYIOIINC (1)I/I3I/I‘IGCKI/IG n
XHMHUYECKHUX CBONCTBA TaJJOT€HOB U UX CO€OUHEHMIA (BO3MO)KHO HUCIIOJTB30BaHHUC BI/I)IeOMaTepI/IaJ'IOB); O3HAKOMIJICHHUEC C 06pa3uaMH XJIOpUI0B
(FaJ'IOFeHI/II[OB); O3HAKOMIJICHHEC C MOJCIIIMH KPUCTATINIMICCKUX PCIICTOK HCOPIraHNYUCCKUX BCIICCTB: MECTAJJIOB 1 HEMCTAJIJIOB (Fpa(l)I/ITa u aJ'IMa3a),
CJIOXKHBIX BEUICCTB (XJ'IOpI/II[a HanI/ISI); OIIBITHI, HJUTFOCTPUPYIOIINUEC 3aBUCUMOCTD CKOPOCTHU XUMHYECKOMN pCaKknuu OT BO3ACHCTBUSA Pa3INYHBIX
(baKTOpOB; HCCICA0OBAHUC SJICKTPOIIPOBOJHOCTH paCTBOPOB BCIUICCTB, OIBIThHI, HJUIFOCTPUPYIOMIUEC NPOUCCC AUCCOIHUAIUNA KUCIIOT, HIeI04el U coliei
(BOBMO)KHO HUCIIOJB30BaHHEC BI/IILCOMaTepI/IaHOB); O3HAaKOMIJICHUE C 06pa3uaMH MCTAJUUIOB U CIINIABOB; U3YUYCHUC PC3YJILTATOB KOPPO3UHU METAJIIIOB,



B3aUMO/ICHCTBUS OKCHUJIA KaJbIIMs C BOJOH, IpOIiecca TOPEHUS JKele3a B KUCIOPOe (BO3ZMOKHO MCIIOJIb30BAaHUE BUAEOMATEPUATIOB); OTIBITHI,
WJUTIOCTPUPYIOIIHME TPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI: TOPEHUE, PEAKLIUU PA3JI0KEHNS, COETUHEHUS; O3HAKOMIICHUE C
o0pa3maMu cepsl ¥ €€ COSAMHEHUSIMH; 03HAKOMJICHHE C (pU3MUECKMHU CBOMCTBAMH a30Ta, hocdopa 1 UX coeNMHEHHUH (BO3MOKHO HCIIOTIB30BAHU €
BHJICOMATEPHAIIOB), C 00pa3amMu yaoOpeHHii; B3anMOICHCTBIE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEbIO; N3ydeHHE MOAeIeH
KPUCTANTHIECKUX PEIIETOK aiMasa, TpaduTa, MOJICKYIbl QyJuiepeHa, MOJIEKYI OpraHMUECKUX BEIIECTB; 03HAKOMIIEHHE C TIPOIIECCOM aAcopOIuu
PacTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM MPOTUBOIa3a; 03HAKOMJIEHHUE C MPOIYKIIMEN CUIMKATHON TPOMBIIIJIEHHOCTH;
MPOLIECCH OKPAILIMBAaHUA IUIAMEHHU KaTHOHAMH METaJJIOB;

— HCII0JIb30BATh MOJyYEHHbIE XUMUYECKUE 3HAHUS B PA3IMUHBIX CUTYyalUsIX: IPUMEHEHMSI BEILIECTB U MaT€pHAJIOB B OBITY, CETLCKOM XO34HCTBE, Ha
IIPOU3BOJICTBE, B MPOIIECCE PEIICHUS] IPAKTUUECKUX 3a/1a4 B IOBCEJHEBHOM KU3HU, MPEAYIPEKACHUS SIBICHUN, HAHOCSAIINX BPEJl 3I0pPOBBIO YeNl OBEKa
U OKpYXKarolllel cpejie; MpUMEHEHUs IPOAYKTOB epepabOTKU MPUPOIHBIX UICTOYHUKOB YIII€BOA0POAOB (YroJib, IPUPOIHBIN ra3, He(Th) B ObITY U
MIPOMBIIIJIEHHOCTH; 3HaYeHHUsI )KUPOB, OETIKOB, YIIIEBOJOB JUIsl OpPraHu3Ma 4eJI0BeKa;

— co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U YCTHBIE COOOIIEHHS], TPAMOTHO UCHOJIb3YsI MOHATUHHBINA anmapaTr u3y4aeMoro pasjeia XUMUU 1
COIIPOBO’K/asl BEICTYIIJICHHE IIPE3EHTAIMEN C y4eTOM OCOOEHHOCTEHN ayAIuTOPUH.



Pazgen 6. Conep:kanne y4eGHOro mpeaMera u TpeGOBaHMS K YCBOCHHIO IPOTrPaMMbI

Kypc xumuu 8 kinacca npeanosaraer usydeHue 2x paszaenon. [lepBoiii HOCBSIIEH TEOPETUUECKUM OOBICHEHUSIM XUMUUECKUX SIBJIEHUN HAa OCHOBE
aTOMHO-MOJIEKYJISIPHOTO Y4YE€HHs U cO34a€T NpouHyro 0a3y /Ui JajbHEHIIero M3ydyeHWs Kypca XUMHMM. BTopoil paszien nocBSIEH H3Y4YEHUIO
AJIEKTPOHHOW TEOPUH U Ha €€ OCHOBE PACCMOTPEHUIO NEPUOANYECKOTO 3aKOHA U CUCTEMbI XUMUYECKUX AJIEMEHTOB, CTPOCHHUSI U CBOWCTB BEIIECTB U
CYILTHOCTH XMMHUYECKUX pEaKLuil.

8 ki1acc
(24 B Henmenro, Bcero — 704)
BBenenue (3u).
XuMus 1 Hay4HO-TeXHUYECKU nporpecc. Mictopuueckue stanbl BOSHUKHOBEHUS U pa3BUTHsI XUMUH. OCHOBHBIE OHITHS U TEOPUU XUMUH.
JlabopaTopHoe obopyaoBaHue U TPUEMBI paboThI ¢ HUM. [IpaBmia TexHukH 0€30MacCHOCTH TIPH padOTe B KAOMHETE XUMHUH.
Jdemoncrpanuu. Tabnuibl, cinaiiipl, MOKa3bIBAIOUINE HCTOPUYECKUI MyTh Pa3BUTHS, TOCTHKEHUS XUMUHU U UX 3HAYeHUE; 1a00paTopHOE
00opymoBaHUE.
IpakTuyeckas padora Nel.JlaGopatopHoe 060pyI0BaHNE U IPUEMBI pA0OTHI C HUM.

Paszpnen 1
BeuecTtBo ¥ XUMHYeCKHE ABJCHHSA ¢ MO3HIUH ATOMHO-MOJIEKY/JISPHOI0 YYCHHS.
XuMHUYeCKHE JIEMEHTHI H BellleCTBa B CBeTe aTOMHO-MOJIEKYJISIPHOTO yuenus (9u.).
[lonatue «BemecTBo» B Qu3nke U XUMHHU. PU3ndeckue M XUMUYECKUe sBiIeHUs. M3MeHsromeecs: BEecTBO Kak NpeaMeT M3Y4EHUS XUMMH.
®da3oBele iepexoipl. OnrcaHue BEIIeCTB.
XUMHMUYECKHE JIEMEHTHI: UX 3HAKM U CBEAEHUS U3 UCTOPUU OTKpbITHA. COCTaB BEIIECTB. 3aKOH NOCTOSHCTBA COCTaBa, XUMHUYECKUE (HOPMYIIBI.
@DopMBI CyHIECTBOBAaHUS XUMUYECKUX NIEMEHTOB. BelecTBa NpocThie U CIIOKHBIE.
IIpocTble BemecTBa: MeTaibl U HeMeTasuibl. O0LIast XapakTepuCTUKa METAJUIOB U HeMeTauioB. HekoTopble cBelleHHs 0 MeTa/ulax M HeMeTalllax,
00yCIIOBIMBAIOIIUX 3arPA3HEHHOCTD OKpYXKarolel cpesibl. Onucanne HeKOTOPbIX HanboJiee pacpoCTPaHEHHBIX IPOCTHIX BEILIECTB.
ATOMHO-MOJIEKYJIIPHOE yuyeHUe B XUMHUH. OTHOCHUTENBHBIE aTOMHBIE U MOJIEKYJIIpHBIE Macchl. CucTeMa XuMHU4Yeckux aneMenToB JI.11.Menzeneesa.
Omnpenenenne nepuoja U rpynsl. XapaKTepUCTHKA ITOJI0KEHUS XUMUYECKUX DJIEMEHTOB B IIEPUOINYECKON cucTeMe. BaleHTHOCTS.
Konunuectso BemecTBa. Onpenesnenre BaJeHTHOCTH 110 TIOJIOJKEHUIO 3JIEMEHTA B IEPUOAUYECKON cucTemMe. MoJjib — €IMHUIIA KOJIMYECTBA BELIECTBA.
MousipHas macca.
Hdemoncrpanun.l. ®usznueckne U XUMHUYECKUE sABJIeHUA. 2. M3MepeHue mIoTHOCTH )uakoctu apeomerpoM. 3. IlnmaBnenue cepel. 4. OnpenencHue
TEIUIONPOBOJHOCTH U 3JIEKTPOIPOBOAHOCTH BemecTB. 5. OnbIThl ¢ koyuekuuen «lllkana tBEépnoctuy». 6. Monenu aromoB U MoJiekyi. 7. Komnexnus
MeTaJuloB U HemetayuioB. 8. [losmydeHue yriekuciaoro rasza pasHbIMH crnocobamu. 9. Dnektponns Boasl. 10. Bosronka iona. Kumsiuenue BoJbI.
HakanuBanue kBapua. HarpeBanue Hadranuna. 11. Oneitel o nuddysuun. 12. Komnekius npocTeiX BemiecTB, oOpa3zoBaHHbIX snemeHTaMu [ — |11
neprooB. 13. HaGop kogorpamm: «O06pa3iisl perieHus pacu€THbIX 3a1au». 14. Komtekuus BeniecTs KoauuecTBoM 1 Monb. 15. JluHamuueckoe nocoodue:
«Konm4ecTBEHHBIE OTHOLIEHUS B XUMUN.



JlaGopaTopHble onbITHI. 1. PaccMoTpeHne BemecTB ¢ pa3IuyHbIMUA (PU3MUECKUMH CBOMCTBAMH (ME/Ib, JKeJ1e30, IMHK, Cepa, BOJIA, XJIOPU HATPHUS U JIp.).
2. UcnpiTanne TBEPIOCTH BEUIECTB C MOMOIIBbIO 00pa31oB koswekiun «llkana tBEpmpoctuy. 3. [Ipumeps! pU3MUecKux sSBJICHUN: CTHOaHNE CTEKIISI HHOM
TpYOKH, KUIISTYCHUE BOJBI, TuiaBieHue napaduna. 4. [Ipumepsl XUMHUUECKUX SIBICHUI: TOPEHUE JPEBECHHBI, B3aUMOJICHCTBUE MpaMopa C COJSTHOMN
KACIOTOW. 5. M3yueHune oOpas3lioB METAUIOB M HEMETAJUIOB (Cephl, XKele3a, alfoMuHUs, rpadura, Memu u ap.). 6. M3yueHne CBOWCTB BEIIECTB:
HarpeBaHue BOJbl, HarpeBaHue okcuaa kpemuus (IV).

Pacuérnble 3agaun.l. BerunciieHue OTHOCHTEIBHON MOJEKYISPHOW MAacChl BEIIECTB, MAacCOBOWM JOJH 3JIEMEHTOB MO XMMHUYECKHM (hopMysam.
Boruncnenue MossipHOi Maccsl BemiecTBa. 2. OnpeesieHne Macchl BEIECTBA 110 U3BECTHOMY €r0 KOJIMYECTBY U HA00OPOT.

Tema TBOpueckoit paboThl. VmtocTpupoBaHue NOJ0KEHUN aTOMHO-MOJIEKYJISIPHOTO YUEHUSI.

XumMHyecKue peaknuu. 3aKOHbI COXpaHEHHs1 MacChl M YHepruu (74.).

CyIIHOCTh XUMHUYECKUX SIBJICHUN B CBETE aTOMHO-MOJIEKYJISIpHOTO YueHus. [Ipu3Haku nporekaHusi XuMu4yecKux peakuuil. [I[puurHbl 1 HanpaBiaeHUs
MPOTEKaHUSI XUMUYEeCKNX peakuuid. [loHsTHEe 00 SHTpONUU W BHYTpEeHHEH 3Hepruu BemiectBa. OOpaTUMOCTh XUMHUYecKUX peakiuil. [IpeBpamienue
SHEPTUM IIPU XUMHUYECKUX PEAKIUAX, YCIOBUS MMPOTEKAHUS XUMHYECKUX PEAKIUH, 9K30- U HJIOTEPMHUYECKHE PEaKIUH. 3AKOHBI COXPAHEHHsI MacChl U
SHEPIUM, UX B3aUMOCBS3b B 3aKOHE COXpaHeHUs Marepud. COCTaBICHHE YPaBHEHHM XMMHUYECKMX peakuuid. Pacy€Tel Mo ypaBHEHHSIM XUMHUYECKHX
peakiuii. TUIBI XUMHUYECKUX PEaKINil: Pa3ioKeHUs, COeAMHEHNS, 3aMenieHust, oOMeHa. O0001IeH e 3HAHUN 0 XUMUUECKHX PEAKITHSX.
Jdemoncrpauuu. 1. [IpuMepsl XUMUYECKUX PEaKIIUNA Pa3HBIX BUIOB: PA3JIOKCHUE MaJlaXyUTa, OMXpomMaTa aMMOHHUS, B3aUMOICHCTBHE COJISTHOM KHUCITOTHI
¢ kapOboHaToM HaTpus U Ap. 2. ONbITH, WUTIOCTPUPYIONINE 3aKOH COXPaHEHUSI MacChl BEIIECTBA: TOPEHHE CBEYM HA BECaX C MOTJIOUICHHEM MPOJIYKTOB
rOpeHUs, OKUCICHHE METaNIOB B 3aKPBITHIX COCYAaX CO B3BEUIMBAaHHEM, OOMEHHbBbIE PEaKIMHM B MpUOOpax A WILIIOCTpAlUU 3akoHa. 3. ONBITHI,
WUTIOCTPUPYIOIINE MPEBPAILEHUS pa3IMYHbIX BUIOB S3HEPTUH Ipyr B apyra. Habop moneneit aToMoB.

JlaGopaTropHbie onbIThI. 1. [IpU3HaKK NpOTEKAHUS XUMHYECKUX PEAKIMI: HarpeBaHUE METHOM MPOBOJIOKH; B3aUMOJEHCTBUE PACTBOPOB €JIKOTO HATpa
U XJIOpUJa MEN; B3aUMOJCHCTBHE PACTBOPOB YKCYCHOM KHUCIIOTHI U THAPOKapOOHaTa HATPHsl; B3aUMO/IEHCTBHE paCTBOPOB XJIOPHOTO JKejle3a U KPacHOM
KpPOBSIHOW COJIM; pACTUPAHUE B CTYNKE NOPOLIKOB XJIOpUJAa aMMOHHUS M Talll€éHOM M3BeCTU. 2. TUIBI XUMHUECKUX PEAKIIUW: Pa3jI0KEHHE MalaxuTa;
B3aUMO/ICHCTBUE Keje3a ¢ pacTBopoMm xyopunaa meau (I1), B3aumoielicTBue pacTBOPOB €AKOTO HATPa U XJIOPHOTO Keje3a.

PacuérHble 3axaum. BrruncineHne no XMMHUYECKHM YpaBHEHHSIM MacC, KOJIMYECTB BEIIECTB: a) BCTYMHMBIIMX B peakluio; 0) oOpa3oBaBIIUXCS B
pe3ynbTaTe peaKkuu.

MeTtoabl xumum (24)

[lonsTHe 0 MeToAe KaK CPeJCTBE HAyYHOTO MO3HAHUSA JEHCTBUTENBLHOCTU. MeETOMbl, CBSI3aHHBIE C HEMOCPEACTBEHHBIM HM3YYE€HHUEM BEIIECTB:
HaOIo/IeHNe, OMKMCAaHWEe, CPaBHEHHE, XUMHUYECKUil skcrnepuMeHT. [lonstne o0 mHAMKaTopax. XUMHUYECKHH S3bIK, €ro BakHeilue (QyHKIUU B
XMUMHYECKOHN HayKe.

JlabopaTopHble onbIT. MI3MeHEeHNE OKPACKU UHIMKATOPOB B PA3JIMYHBIX CPEAAX.

BenlecTBa B okpyxkaloieil Hac npupojae u Texunuke (64.).



BemecTBa B mpupoe: OCHOBHEIE CBEJICHUS O BEIIECTBEHHOM cocTaBe reocdep u kocMoca. [lonsrue o Texnocdepe. UnucTeie BEecTBa U CMECH.
Crenenb YKMCTOTHI M BUJBI 3arpsi3HEHUs BeliecTB. [IOHSATHE O TOMOTEHHBIX M TeTEeporeHHbIX cMmecsX. Pazgenenune cmeceil. O4ynCTKa BEIIECTB:
bunbTpOBaHUE, TUCTHIULSIINS, KPUCTALIU3AIUS, SKCTparupoBanue, xpomartorpadus, Bo3rouka. MaeHTndukamnus BEmecTB ¢ MOMOIIBI0 ONMPeAeTICHUS
TeMIIepaTyp IJIABJICHUS U KUTICHUSI.

Bemectpa B rexnuke. [lomyueHnue BemiecTs ¢ 3aaHHBIMHU CBOMCTBaMU — OCHOBHas TpoOiiema xumun. [loHsTHE 0 BellecTBaxX Kak O ChIphE, MaTepHaliax
Y IpoyKinu. BelecTBa oprannyeckue u Heopranudeckue. [leppoHavanbHbIe CBEICHUS O XUMUYECKOH TexHOIoruu. [lnaneTapHblil XapakTep BIUSHUS
TEXHUKH Ha OKPYXKaromIyto cpeny. [IpupogooxpanurenbHOEe 3HAYEHUE OUUCTHBIX COOPYKEHHUH M IKOJIOTMYECKH YHCTHIX TEXHOJIOTHH.

[TonsiTe 0 pacTBOpax Kak TOMOTEHHBIX (PU3MKO-XMMHUYECKHX CHCTeMaX. 3HAYeHHE PacTBOPOB YISl KU3HU UEJIOBEKA, CETbCKOXO3AWCTBEHHOTO U
MIPOMBIIIJIEHHOTO MPOM3BoicTBa. PacTBopuMocCTh BemecTB. Binsinue Texnocdepsl Ha MPUPOIHBIE PECHBIE M MOPCKHE BOIbI. DaKkTOphI, BIUSIONIUE HA
PacTBOPUMOCTH TBEPJBIX BEIIECTB U Ta3oB. M3MeHEeHHE pacTBOPUMOCTH KHCJIOpOJa B CBSI3U C 3arps3HeHueM Boj. KoadduimeHT pacTBOPUMOCTH.
Crioco0ObI BEIpaKeHHSI KOHIIEHTPAIIMH PaCTBOPOB: MAacCOBast J0JIs, MOJISIpHAsE KOHIICHTPAIIUS.

Jemoncrpaumu. 1. Paznenenue cMecel pa3uyHbIMUA METOJaMU: METOJIOM OTCTAaWBAHUSA; C TTIOMOIIBIO JETUTEIbHOW BOPOHKH; METOJIOM KOJIOHOYHOM
xpomarorpaduu. 2. Kosekmus pasmudHbiXx cOpToB HedTH, KameHHOTOo yris. 3. Koniekuust mpupo HBIX U CHHTETUYECKHX OPTraHNYeCKUX BEIIECTB. 4.
PactBopenue BemecTB ¢ pa3muuHbIM KO3 OUITHEHTOM PACTBOPUMOCTH. 5. Y CIOBHUS U3MEHEHUSI PACTBOPUMOCTH TBEPABIX M Ta3000pa3HbIX BEIIECTB. 6.
Tennosie 3¢(HEKTH MPU PACTBOPEHUH: PAaCTBOPEHHUE CEPHON KHCIIOTHI, HUTpaTa aMMOHHS.

JlabopaTopHble onbIThl. 1. O3HaKOMIIeHHE ¢ 00pa3llaMH IPOCTHIX U CIOKHBIX BEIECTB, MUHEPAJIOB U FOPHBIX MopoA. 2. Pa3zngenenue cmecu cepsl U
Kenesa, pazieneHne cmecu HeTu u Boabl. 3. MccnenoBanue pu3nuecknx U XMMUYECKUX CBOMCTB MPUPOIHBIX BEIIECTB (M3BECTHAKOB). 4. M3yueHue
BIIUSIHUS MTPUMECE B BEILIECTBE Ha ero (PM3NYeCKUue U XMMHUYECKUE CBOMCTBA (B3aMMO/ICIICTBHIE 1TaOOPATOPHOTO U TEXHUYECKOTO KapOoHaTa KaJlbLUs C
COJITHOM KucioToM). 5. OOyramBaHue opraHudeckux BemiecTB. 6. CpaBHeHHE MpoO BOJBI: BOJOMPOBOIAHOM, U3 TOPOJCKOTO OTKPHITOTO BOJOEMA.
3HaKOMCTBO ¢ 00pa3amMmu MPOAYKIIMH XUMUYECKHX U CMEXHBIX C HUM MPOU3BOJICTB.

IIpakTHyeckue padorsl 2,3,4.

2. OuucTKa BellecTB MeToiaMu (GUIbTPOBAHUS, KPUCTAIIIM3AIMY, [IEPErOHKH, BO3TOHKU, XpOMAaTorpapuu, SKCTparupoBaHUs.

3. PacTBOpUMOCTH BEILIECTB

4. TIpuroToBiieHUE PaCTBOPOB 3aJaHHOW KOHIICHTPAIHH.

Pacuérnbie 3axaun. 1. [loctpoenue rpadukoB pacTBOPUMOCTH BELIECTB MPH pa3InyHON Temneparype. 2. Mcnonb3oBaHue rpagikoB pacCTBOPUMOCTH
i pacu€ToB KOA((UIMEHTOB PACTBOPUMOCTHU BEIIECTB. 3. BhluncieHne KOHIIEHTPAI[MN PacTBOPOB (MAcCCOBOM JI0JIM, MOJISIPHOM KOHIEHTPAILIUH) IO
Macce pacTBOPEHHOIO BelleCcTBAa W 00BEMY MIM Macce pacTBopuTens. 4. Beiuncienue Macchl, 00beMa, KOJIMYECTBAa PACTBOPEHHOIO BEIIECTBA U
PacTBOPUTEIIA 1O OMpeIeIEHHON KOHIICHTPAIH pacTBOpa.

IlonsiTue o razax. Bo3ayx. Kuciopoa. I'openne (8u.)
[lonsiTue o razax. 3akoH ABorajpo. Bo3ayx — cmech razoB. OTHOCHUTENBHAS MIJIOTHOCTH T'a30B.
Kucnopon — xumuueckuit 31eMeHT U pocToe BeecTBo. Mctopus oTkpeiTus kuciopoaa. Cxema onsitoB [ ITpuctiu u A.JI.JlaBya3be.
Amnnotponus. O30H. 3HaueHHe 030HOBOrO ciosi 3emun. [Ipobnema HapyiieHus ero 1enocTHOCTH. [loBbIeHHe coaepKaHus 030HA B MIPU3EMHOM CIIOE
aTMoc]epsl.



[Tonmydenue KuCIOpoaa B NPOMBIIIJICHHOCTH U JabopaTopuu. XUMHUYECKHE CBOWCTBA Kuciopoaa. IIpomeccsl ropeHus 1 MEUIEHHOTO OKUCIICHUSI.
IIpuMeHeHue Kkucnopoaa.
Atmocdepa — BozaymHas 00o04ka 3emin. TeHIEHIMM M3MEHEHHUsS cocTaBa Bo3Ayxa B XXB. OCHOBHBIE MCTOYHHMKH 3arps3HEHHS] aTMOCQEpHI.
TpaHcniopTHBII MTepeHoc 3arps3HeHuid. KpyroBopot kucinoposa B mpupoje. O BceMupHOM 3akoHe 00 atMocdepe.
Hemouncrpanuun. 1. [Tonydenue xucnopona. 2. Cxuranue B atMochepe KHCIOpoaa, Cephl, yriisi, KpacHoro (ocdopa, HaTpus, xene3a. 3. [lomydenne
030Ha. 4. B3aumoielicTBUE 030Ha ¢ paCTBOpAaMH MHAMIO U MOua Kanus. 5. ONbIThL, IOATBEPXKAAOLIUE COCTaB BO3yXa. 6. ONbITHI IO BOCINIAMEHEHUIO
U TOPEHHUIO.
IIpakTHyeckasi padora.S. [lonydeHne KUCIOpoaa U U3yUEHUE €r0 CBOUCTB.
Pacuérnbie 3agaun. 1. Onpenenenre OTHOCUTENBHOM IMJIOTHOCTH Ta30B 0 3HAYEHUSIM UX MOJIEKYJSpPHBIX Macc. 2. OnpenesneHne 0THOCUTENbHbIX
MOJIEKYJISIPHBIX MacC ra3000pa3HbIX BEIIECTB 110 3HAYEHUIO UX OTHOCUTENbHOM IMIIOTHOCTH.
Tema TBOpueckoit paboThl. MicTouHMKH 3arpsi3HeHUs: aTMOCc(epsl U CIOCOObI €T0 MPEO0I0JIEHUSI.

OCHOBHBIE KJIACChl HEOPTaHUYeCKUX coequHennii (134.).

Oxkcunapl — cocTaB, HOMEHKJIATypa, kinaccudukarusa. [loHsTHE O THAPOKCHAAX — KHUCJIOTaX W OCHOBaHUSX. Ha3BaHWA M COCTaB OCHOBAaHMIA.
I'unpoxcorpynna. Knaccudukamus kuciaot, ux cocra, Ha3BaHus. CocTaB, Ha3BaHUS COJIEH, IpaBHIia COCTABIECHUS POPMYIT COJEH.

XWMHUYECKHE CBOMCTBA OKCHUIOB. BimsiHME cocTaBa KMCJIOT Ha XapaKTep MX CBOWCTB (HA MpPHUMEpPAaX COJSHOW M cepHOUM KucioT). Obmme
XUMHUYECKHE CBOMCTBA KHCJIOT. PacTtBopuMocTh kucinoT. KucnoTasle moxan. OU3nvecKkue CBOMCTBA M CIIOCOOBI MOJYYCHHsI IIeNoueid. XUMHUUECKH €
CBOMCTBA coJieH (B3aMMO/ICHCTBUE PACTBOPOB COJICH C paCTBOPAMH IIEJIOUEH 1 MeTaiuiaMHu ). [ eHeTHYecKas CBsI3b KJIIACCOB HEOPTraHUYECKUX COCTUHECHHM.
AMmdorteprHocTs. OKCHABI U THAPOKCHUIBI, oOmanatomue ampoTepHbIMU CcBoicTBaMu. Kitaccudukanus HeopraHWYeCKHUX BemiecTB. lleprommdeckoe
W3MEHEHNE CBOMCTB XMMUYECKUX JIEMEHTOB U UX COCTMHEHUH (Ha TPUMEPE OKCHUJIOB, THAPOKCHIOB M BOJOPOIHBIX COCTMHECHHM ).

JdemoncTpanuu. 1. OOpa3ibl COCAMHEHWN — NPEICTABHTENICH KHCJIOT, COJIEH, HEPacCTBOPUMBIX OCHOBAHHM, IIENOYei, OKCHAOB. 2. OIBITHI,
WUTFOCTPHUPYIOITUE CYIIECTBOBAaHNUE FTeHETUUECKOU CBSI3M MEXIy CoeTMHeHUAMU (ocdopa, yriaepoia, HaTpus, Kaiblus. 3. BzaumoaeiicTBue KanbIus U
Hatpus ¢ BoJIoH. 4. JleiicTBrEe MHAUKATOPOB. 5. ONBITHI, WILTIOCTPUPYIOIINE XMMUYECKUE CBOMCTBA OTJEIBHBIX KJIACCOB HEOPTraHUYECKUX COCIMH CHUM.
6. OOpa3ipl TPOCTHIX BEIIECTB M MX COCTUHEHHUH (OKCHUIOB U THIPOKCHUIORB), 00pa30BaHHBIX AIEMEHTAMH OJIHOTO MIEPHO/IA.

JladopaTopHble onbIThL. 1. Paccmorpenune o6pasios okcuioB (yriaeponaa (IV), Bogoponaa, pocdopa, Meau, kanblus, xene3a, kpeMuus). 2. Habnrogenue
PacTBOPUMOCTH OKCHJIOB allFOMUHUS, HATPUsA, KaJbIUs, Meau B Bojae. 3. OmnpeneneHue cpebl MOTyYeHHBIX PACTBOPOB C MOMOIIBIO MHIUKATOPA. 4.
PaccmoTtpenue 00pa3iioB cosieit 1 onpeesieHne uX paCTBOPUMOCTH. 5. B3anmoaeicTBrue OKcHI0B Kaiblus U pocdopa ¢ Bo1oH, onpeiesicHue Xxapakrepa
o0pa3oBaBIIerocs FTUAPOKCUIA C IOMOIIBIO HHANKaTopa. 6. B3aumoneiictBue okcuaos meau (I1I) u nuHka ¢ pactBopom cepHoit kucnotel. 7. [lonydyenue
YIJIEKHUCIIOTO Ta3a U B3aUMOJIEUCTBHUE €T0 C U3BECTKOBOM BOJOM. 8. MccnenoBanne CBOMCTB COJITHOM U CEPHOM KHCIIOT C UCIIOJIb30BAaHUEM M HJIUKATOPOB.
9. BzaumopeicTBre METAIIIOB (MarHusl, IIMHKa, XKeje3a, MeIn) ¢ pacTBopamu KuciaoT. 10. I3MeHeHne okpacKy HHIUKATOPOB B pacTBOpax mienouei. 11.
B3aumMopeiicTBue pacTBOpOB KHUCIOT CO MmieaodaMu. 12. B3aumopeiicTBHE pacTBOPOB KHUCIOT C HEPACTBOPUMBIMU OCHOBaHUAMHU. 13. [lomyuenue
HEpPacCTBOPUMBIX OCHOBaHHUI U MCCIIEIOBAHNE UX CBOMCTB (Ha MpUMEpe THAPOKCUA IIUHKA).

IIpakTHuyeckas padora.6. MccnenoBanue cBOMCTB OKCHIOB, KUCIIOT, OCHOBaHUH.



Paznea 2.
XuMu4ecKue 3J1eMeHThI, BelleCTBA U XUMHYECKHEe PeaKIMU B CBeTe JIEKTPOHHOI Teopuu.
Ctpoenue atoma. (44.).

Crpoenne aroma. CTpoeHHE 3JCKTPOHHBIX 000JI0UEK aTOMOB JJIEMEHTOB: S-, P-, d-, f-a1ekTpoHBl. MecTo 3/1eMeHTa B MEPHOAMYCCKON CUCTEME U
AJIEKTPOHHAS CTPYKTypa aToMOB. PammoaktuBHOCTD. [loHATHE O MpeBpaIlieHUN XUMUYECKUX JIEMEHTOB.
Hemoncrpanun. 1. Cxemsl onbiToB Tomcona, Pesepdopna, Mummnkena. 2. CXxeMbl ONBITOB, MOATBEPKIAFOIINX CBOMCTBA 3JICKTPOHA KaK YaCTHIIBI U
Kak BOJHBIL. 3. Mojenu aToMOB pa3InvHbIX 3JIEMEHTOB.

Ilepuoauyecknii 3aKoH U nepuoanyeckasi cucrema 3iemeHToB [[.M.Menneneena (44.).

CBoiiCTBa XUMUYECKUX AIIEMEHTOB U UX U3MeHeHus1. Kinaccudukamms XuMmuueckux 31eMeHTOB. OTKpBITHE MEPUOINIECKOTO 3akoHa. CTpoeHue
aTOMOB AJIEMEHTOB MaJIbIX M OOJIBIINX TMEPUOJOB, TJIABHBIX M MOOOYHBIX MOArpymnn. PopMylInpoBKa MEPUOTUIECKOTO 3aKOHA B COBPEMEHHOM
TpakToBKe. [lepuoanueckas cuctema B cBeTe cTpoeHms atoma. Ousnyeckuii CMBICT HOMEpa Tiepro/ia u rpynmbl. CeMeicTBa AIeMeHTOB (Ha mpuMepax
MIEJTOYHBIX METAJUIOB, TAJIOT€HOB, MHEPTHBIX Ta30B). XapaKTEPUCTUKA XHUMHUYECKHX CBOWCTB 3JEMEHTOB TJABHBIX MOJTPYIN U MEPUOIUIHOCTH HX
W3MEHEHUS B CBETE OJJICKTPOHHOTO CTPOEHHUS aToMa. JJIEMEHTBI, COCIWHEHHS KOTOPBHIX MPOSBISAIOT aMdoTepHbie CcBoiicTBAa. OTHOCHUTEIBHAS
ANEKTPOOTPHUIIATEIHFHOCTh AIeMEHTOB. O0IIas XapakTepUCTHKA 3JIEMEHTa Ha OCHOBE €ro MOJIOKeHHUs B mepuoandeckoit cucreme JI.M.Menneneena.
3HavYeHNE TIEPUOTUICCKOTO 3aKOHA JJI PA3BUTHS HAYKH M TEXHUKH.

Ponp nepuonyueckoro 3akoHa B CO3AaHUN HAyYHOM KapTUHBI MUPA.

Jdemoncrpanuu. 1. HaGop cnaitnos, kogorpamm, tadmui «lleproaudeckuii 3aKOH UM CTPOCHHE aToMay. 2. JleMoHcTparms oOpa3IoB MIEIOYHBIX
METAJUIOB U rajoreHoB. 3. B3anMoaeiicTBre MIEIIOYHBIX METAVIOB U FAJIOT€HOB C MPOCTBIMU U CJIOKHBIMU BEILIECTBAMHM.

JladopaTopHble onbIThl. 1. MccaenoBanue cBOMCTB aM(POTEPHBIX THAPOKCUIOB U IIETOYCH.

Crpoenue BemecrBa (54.).

BanenTHoe cOCTOsSIHME aTOMOB B CBETE TEOPHUH JICKTPOHHOIO CTPOEHUS. BaneHTHbIE 2JIeKTpOHBI. XUMUYECKas CBA3b aTOMOB. KoBaneHTHas
CBSI3b U MEXaHuU3M e€ oOpazoBaHus. HemossipHas M mosisspHasi KoBajeHTHas cBA3b. CBONCTBA KOBAJICHTHOH CBA3H. DJEKTPOHHBIE U CTPYKTYpHbIE
¢bopmyinsl BemecTB. loHHas cBsi3b M MexaHU3M e€ oOpa3oBaHus. CBolicTBa HOHOB. CTENEHb OKUCIICHUS.
IIpupona xumuuecko cBsi3M U €€ TUNBL. OTHOCHUTEIBHOCTH THUIIOJOTMM XMMHMYECKON CBA3U. BiMsHMEe Tuna XMMHMYECKOM CBsA3M Ha CBOMCTBa
XMUMHMUYECKOTO COCIMHEHUS.

Kpucrannuueckoe ctpoenue Bemects. Kpucramimyeckue pemeTku: aToMHasi, MOHHAs!, MOJIEKYJISIpHAs — U UX XapaKTEPUCTUKH.

YPOBHM XMMHYECKON OPraHNU3alMK BENIECTB. 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX CTPOCHHUS.
Hdemoncrpanun. 1. B3aumoneiictBue HaTpus ¢ XJIOpoM. 2. MoJenu KpUCTaJNIMYECKUX PEIIETOK BEIIECTB C MOHHBIM, aTOMHBIM M MOJIEKYJIIPHBIM
cTpoeHueM. 3. Bocco3ianue 1eln0CTHOM CTPYKTYphl XJIOpUAa HATPUs IMyTEM HaJloXKeHUs: Habopa koJokapT. 4. Bosronka iona. 5. Mcnapenue TBEpaoro
YTIIEKHUCIIOTO rasa.
Tema TBopueckoit paboTel. PaccMoTpeHre 1 aHau3 B3aMMOOOYCIIOBICHHOCTH COCTaBa, CTPOEHUS, CBOMCTB BEIIECTBA M €ro MPAaKTUUYECKOTo 3HAUCHUS
(1a 1r000M mpuMepe).



XumMHuYecKHe peakiiuy B cBeTe 3JIeKTPOHHOU Teopun. (/4.).

®usnyeckas CynHOCTbh XMMUYECKOHN pPEaKIUu.

OnekTpoHHble ypaBHeHus Jlprouca. Peakuuu, mpoTekarouiMe ¢ HM3MEHEHHEM U 0e3 U3MEHEHHs CTeneHel OKHUCIeHUA. OKHUCIUTENbHO —
BOCCTaHOBUTEJbHBIE peakiuu. [Iporieccrl OkMCaeHNs 1 BOCCTAHOBIIEHUS ; UX €JMHCTBO U IPOTUBOIIOJIOKHOCTh. COCTaBI€HNE YPAaBHEHUNM OKUCIUTENBHO
- BOCCTaHOBHTEJBHBIX PEaKIUi , pacCTaHOBKA KO3()(HUIIMEHTOB METOIOM SJIEKTPOHHOTO OanaHca, 00mIast XapaKTepUCTHKA.

Knaccugukanus XAMHYECKIX PEaKLUil B CBETE JIEKTPOHHON TEOPHUH.
JemoncTpanuu. IlpuMepsl OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUN pA3JIMYHBIX THUIIOB: TOPEHHE BELIECTB, B3aMMOJCICTBHE METaNIOB C
rajioreHaMu, Cepoi, a30ToM,(00pa3oBaHNE HUTPHUTA JIUTHS), PACTBOPAMHU KHUCIJIOT U COJIEH.

0606wenue 3Hanuii 0 Hauboaee BANCHLIX XAPAKMEPUCTUKAX BeUWeCmE U XUMUYECKUX NPOYeCccos:

XapakTepucTUKa XUMUYECKOTO 3JIEMEHTa (COCTaB, CTPOCHHE, MOJIOKEHHE B MEPUOANUYECKO cucteme). OU3NKO-XUMHUYECKHEe CBOMCTBA BEUIECTB Ha
IpuMepax BOJIOpoJa, KUCIOPOaa, XJIopa.

OCHOBHBIE XapaKTEPUCTHUKU XUMHUYECKHX pEaKIMil: TUIBl peakiuii, BO3MOXHOCTb W HalpaBieHHUsl MpoTekaHusa. Hekoropble TpeOGoBaHUA K
MIPOM3BOJICTBEHHBIM XUMHUUYECKUM TpoIieccaM (3KOHOMHYECKHE, TEXHOJOTHYECKHE, HKOJIOTHUECKHE) Ha MMpUMepax MoJIy4eHus BOAOPOJia, KHCIOpO J1a,
XJIOPOBOAOPOJA.

OKcrtyatanusi, BOCIIOJIHEHHE W OXpaHa NPUPOJHBIX PECypCcOB HAa HAayyHOM OCHOBE — HEOOXoIuMasi MPENNoChbUIKa JJIsi CO3/aHus YCIOBHIA
OJaronpusATHOrO Pa3BUTHUS YEJIOBEUECTRA.

XuUMuA 4 KU3Hb (24)

B pesyabTaTe n3y4yeHusi XuMuu Ha 6a30BOM ypoBHe B 8 Kiacce



yuyauuecs J0JIKHbI 3HATh:
- OCHOBHBIE (DOPMBI CYIIECTBOBAHUS XUMHUYECKOTO 3JIEMEHTA (CBOOOHBIC aTOMBI, POCTHIC U CIIOKHBIC BEIECTBA);

- OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMOB 3JIEMEHTOB MAJIbIX IIEPHUOJIOB;

- OCHOBHBIE BUJIbI XUMHUUECKHUX CBSI3€1; THUITBI KPUCTALTUYECKUX PEHIETOK;

- (paKTOPBI, OTPEACIIAIONINE CKOPOCTh XUMUIECKHX PEAKIIUNA U COCTOSTHUE XUMUYIECKOTO PAaBHOBECHS,

- TUIIOJIOTHIO XUMHUYECKUX PEAKIUI N0 pa3IMYHbIM IPU3HAKAM;

- Ha3BaHMS, COCTaB, KJIIACCU(PHUKALIUIO U CBOMCTBA BAXKHEHIITUX KJIACCOB HEOPTAHUUECKUX COCAMHEHUN C TIO3UIIUN OKUCICHUS -BOCCTAHOBIICHHUS.
yuyamuecs J0JKHbl YMeTh:

- IPUMEHSTH CIEAYIOIINE MTOHITUS: XUMHUYECKUAN 3JIEMEHT, aTOM, U30TOMbI, HOHBI, MOJIEKYJIbI;

- IPOCTOE U CIIOKHOE BEIIECTBO;

- QAJUIOTPOTIHS;

- OTHOCHUTEJIbHASI aTOMHAs ¥ MOJICKYJISIpPHAsI MacChI, KOJIMYECTBO BEIIECTBA, MOJIAPHAs Macca, MOJISIPHBIN 00beM, YMCIIO0 ABOTAIpO;

- DIIEKTPOOTPULIATENBHOCTD, CTETNIEHb OKUCIICHUS, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MTPOIIECC;

- XUMUY€ECKas CBS3b U €€ Pa3HOBUIHOCTH;

- XUMHYECKas PEaKIus U ee KiiacCupukaiuu,

- Pa3bBACHATH CMBICI XUMUYECKUX (POPMYI M YPaBHEHHIA;

- OOBSICHATDH JIEWCTBHE M3yYEHHBIX 3aKOHOMEPHOCTEN (COXpaHEHUST MAaCChl BEIIECTB MPU XUMHUECKUX PEAKIIHIX);

- OTIPECNIATh CTETICHH OKUCJICHHSI aTOMOB XUMHUYECKUX 3JIEMEHTOB TI0 (popMysiaM UX COCTUHEHUI;

- COCTaBJIATh YPaBHEHUS PEAKIUNA, ONPEETATh UX BU U XapaKTEPU30BaTh OKUCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIIUN, OTIPEAEIISATh 10 COCTABY
(xumugeckuM (hopmysiam) TPUHAIICKHOCTh BEIISCTB K PA3IMYHBIM KJIaCCaM COCTUHEHHUH M XapaKTEePU30BaTh X XUMHUYECKHUE CBOWCTBA,

- YCTaHABJIMBAaTh FT€HETHYECKYIO CBSI3b MEXK/Yy KJIACCAMU HEOPraHUYECKUX COCIMHEHUN U 3aBUCUMOCTh MEXK/Iy COCTABOM BEIIECTBA M €r0 CBOMCTBaMMU;
- o0Opararbcs ¢ 1abopaTOPHBIM 000PYIOBAHUEM;

- coOMroaTh IpaBUjIa TEXHUKH O€30TIaCHOCTH;

- IPOBOJMUTH MIPOCTHIE XUMHUUECKHE OIBITHI, HAOIIOAATh 32 XUMHUYECKUMH TporieccaMu U 0(POpMIISTh pe3yabTaThl HAOIIOICHU;

- IPOM3BOUTH PACUYETHI IO XUMHUUECKUM (OPMYJIaM U YPaBHEHHSIM C HCTIOJIb30BaHUEM U3YUYCHHBIX MOHSITHI.

Yu4eOHO-TeMaTHYECKOE MJIAHMPOBAHHE



TEMA

KomnnuectBo yacos

[IpakTuueckue padoOThI

Bsenenue. 3 1
Pa3pgen I. BemnecTBa M XuMH4YecKHe ABJIEHUS C MO3UIIUA aTOMHO-
MOJIEKYJISIPHOTO YYeHHS
1. XuMuyeckue dJIeMEHTEI U BEIECTBA B CBETE ATOMHO- 9
MOJICKYJISIPHOTO YICHHSI
2. XuMHYeCKHEe PeaKIuu. 3aKOHBI COXPAHECHUS MACChl U YHEPTUU 7
3. Meroasl XUMHUU 2
4. BemecTBa B OKpy)Karomiel Hac MPUPOJIE U TEXHUKE 6 3
5. Tlonsrtue o razax. Boznyx. Kucnopon. 'openue 8 1
6. OcHOBHBIE KJIACChl HEOPTAHMYECKUX COSIMHEHUIN 13 1
Pazpgen II. Xumnyeckue 3JieMeHThI, BellIeCTBA U XHMHYeCKHe
peaKiuu B CBeTe 3JIeKTPOHHOI TeOpHH
1. Crpoenue atoma 4
2. Tlepmomnueckwii 3akoH u [lepuonnueckas cucrema J[. 1. 4
Menneneesa
3. Crpoenue BemecTa 5
4, Xumu4deckas peakiys B CBETE JICKTPOIMTHICCKOM 7
nucconnainui. O000IIeHHE 3HAHMIA.
5. XuMH{ U KU3Hb. 2
HUTOI'O 70 6




Paspnen 7. TemaTuyeckoe niiaHupoBaHue.

TemaTn4eckoe IJIAHUPOBAHUE KypcCa «Xumus» 8 Kiaacc

Pazgen yueOnoro kypca.

XapaKTepMCTmca OCHOBHbBIX BUI0B

Komuecrso
NAeATEeJbHOCTH YYeHUKA
4acoB . .
(Ha ypoBHe y4eOHBIX JAelicTBHIi)
BBenenue 34 Hcnonb3oBath MeXMIpeIMeTHbIE CBSI3U. Pa3zinnuaTh Tena 1 BemecTBa. 3HaKOMUTBCS € 1a00PATOPHBIM

000pyTOBaHUEM.
ColmroaTh TEXHUKY 0€30MacHOCTH

Pa3nes 1. BemectBa n xXumMu4eckue siBJIeHUS € O3UIHIT AaTOMHO-MOJIEKYJISIPHOTO yuyeHus (41 41)

1. XumMudeckue
3JIeMEeHThI H BellecTBa B
CBeTe ATOMHO-
MOJIEKYJISIPHOTO YUYEHUS

9y

VYcranaBnuBaTh MEXKIPEAMETHBIC CBSI3H. Pazmuyarh MOHATHS «aTOM», «MOJIEKYJIa», «XUMHYECKHUI
anemeHT». OmnuchiBaTh (PU3NYECKHE U XUMUYecKue siBlieHus. CpaBHUBAaTh CBOWCTBA BEIECTB.
Ha6mronate cBoiicTBa BemecTB. CpaBHUBaTh (pu3mveckue U XuMudeckue siBiieHus. COmocTaBisTh
MIPOCTHIE U CIIOKHBIE BelecTBa. OnpeessiTh BAIGHTHOCTh ATOMOB B OMHAPHBIX COCTMHCHUSX. Y METh
nojb3oBaTbes  [lepumoandeckoid cucteMolt xumuyeckux dieMmeHToB JI.W. MenneneeBa mpu
OompeNeNIeHn BaJIeHTHOCTH. OMNHUCHIBATH COCTaB MPOCTEHIIMX COCAMHEHUH IO WX XUMHUYECKHM
dopmymnam. CocTaBisaTh GopMysbl OMHAPHBIX COCTUHEHWN TIO W3BECTHOM BaJIGHTHOCTH aTOMOB.
MogenupoBaTh CTPOCHHE MOJIEKYJI METaHa, aMMHakKa, BOJIOpoja, XjaopoBojopona. Ilonp3oBarbes
uHopMareld W3 JIpPYyruxX HMCTOYHUKOB JUISI TIOATOTOBKM KpaTKuX cooOmieHud. ['oToBUTH
KOMITBIOTEPHBIC MPE3EHTAIMU 10 TeMe. PacCUMThIBATh OTHOCUTEIBHYIO MOJICKYJISPHYIO Maccy IO
dbopmynam BemiecTB. PaccunThIBaTh MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIEMEHTAa B COCAMHEHUH.
PaccunTthiBaTh MOJISIPHYIO MacCy BEIIECTBA.

YcTanaBnuBath npocTeie GopMyIibl BEIIECTB 10 MAaCCOBBIM JIOJISIM JIEMEHTOB

2. XMMHYecKHe peaKkiuu.
3aKoHBbI COXpaHeHHUS
Macchl  YJHEPTHH

OnuceIBaTh MPOCTEHIIINE XMMHUECKHUE PEAKIINH C TOMOIIBI0 XUMUYECKUX YPaBHEHHIA.
Knaccudunmpopars XuMHYECKUE PEAKIIUH.

AKTyalu3upoBaTh 3HAHUS O MIPU3HAKAX XUMUYECKUX PEAKIIHIA.

CoctaBiaTh Ki1acCu(UKAIMOHHBIC U CPABHUTEIBHBIE TAOIHIIBI M CXEMBI, OTIOPHBIE KOHCTIEKTHI.
BrIuncasTe o XuMHUYECKUM YPAaBHEHHUSIM MacCy WM KOJIMYECTBO BEIIECTBA 110 U3BECTHON Macce WIH
KOJIMYECTBY BEIIECTBA OJTHOTO U3 BCTYNAIOLIMX WM MOJYYaIOIIUXCS B PEAKIIMH BEIIECTB




Paznen yueOHoro kypca.

KomtuectBo
JacoB

XapakTepucTHKAa OCHOBHBIX BH/10B
NeATEeJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX JAelicTBHIi)

3. Metoanl XuMuu

2y

HaGnrogate neMOHCTpHpYyeMBbIE M CaMOCTOATENIBHO IPOBOJUMBIE OMNbIThI. ONMHUCHIBATH CBOMCTBA
U3y4aeMbIX BEIIECTB HA OCHOBE HAOMIOJEHUI 3a UX MpEeBpallleHUsSMU. YUYUThCS IMPOBOJIUTH
XUMHUYECKUN skcriepuMeHT. CoOio1aTh TEXHUKY 0€3011aCHOCTH.

Hcnonp30BaTh METO CPABHEHUS IIPU XapaKTEPUCTUKE CBOWCTB BELIECTB

4. BemecTBa B
OKpY:Kawuleil Hac
NpUpo/Ie U TEXHUKE

YcTanaBinBaTh MCXKIPECIMETHBIC CBA3U. VYuurncs MMPpOBOANTH XUMHWYECKNHU OKCIICPUMCHT.
Habmtonate nmpeBpaiieHusi n3ydyaeMbix BemecTB. ONUChIBaTh CBOWCTBA BELIECTB M CMECEil B XOe
JEMOHCTPAIIHOHHOTO U JTA0OPATOPHOTO SKCIIepUMEHTOB. CpaBHMBATh YHCTHIC BEIIECTBA M CMECH.
YMmers pazgensate cmecH. [IpoBOAMTH OYMCTKY BEIIECTB OTCTaHMBaHUEM, (QUIBTPOBAHUEM,
BBIITAPUBAHUCM. HeHaTI) BBIBOJIbI U3 PE3YyJIbTAaTOB HpOBe)IéHHI)IX XUMHUYECKHUX ONBITOB. COCTaBIIATE
KHaCCI/I(i)I/IKaHI/IOHHBIe CXEMBEI. HpI/IMeHHTL CI/IMBOHI/IKO-Fpa(l)I/I‘IeCKI/Ie cpe€acrtBa HarjIAgJHOCTH.
BbI4uciaTh MaccoByrO JIOJIIO pacTBOPEHHOTO BEHIECTBAa B pacTBOpe. [IpHroraBiwBaTh pacTBOPHI
3a7aHHO# KoHIeHTpauuu. [lomp3oBarbess wHGOPMAIMeld U3 IPYruX UCTOYHHUKOB ISl MTOJTOTOBKH
KpaTKUX COOOIIECHHUH.

['0TOBUTH KOMITBIOTEPHBIE TIPE3CHTAIINH 110 TEME

5. IlonsiTHe 0 ra3zax.
Bo3ayx. Kucaopoa.
I'openmne

Hcmnonn30BaTh MCKIIPECAMCETHDBIC CBA3U. Hcnonp30Bath IMPUMEPHBI PEHICHUSA THUIIOB 3a41a4, 3ala4YHUKA
C HpI/IBeI[éHHBIMI/I B HUX aJI'OpUTMaMU PCIICHUA 3aa4. O606H_[aTB U CUCTCMATU3UPOBATL 3HAHUA 00
HN3YUCHHBIX BCIICCTBAX. Vuautbcs pe€maTtbh KUCCICA0BATCIbCKUM HYTéM IMOCTAaBJICHHYIO HpO6J’I€My.
Ha6J’IIO,Z[aTB OpeBpalCHusd HM3y4acMbIX BCHICCTB. OmnuceiBaTh CBOMCTBA BCIIECTB B XOJ€
ACMOHCTPAlIMOHHOI'O H na6opaTopHoro SKCIICPUMCHTOB. Yuautbecs PaCKpbIBaTb IIPHUYHUHHO-
CJICACTBCHHYIO CBA3b MCKAY (I)I/I3I/I‘ICCKI/IMI/I CBOMCTBaMH HN3y49acMOro BCLIIECTBA U crocodbamMu ero
CO6I/IpaHI/I${. HpI/IMeHHTb MOJIYYCHHBIC 3HAHUWA IIPpU IIPOBECACHHU XUMHYCCKOI'O ISKCIICPpUMCHTA.
YcraHaBiauBaTh CBS3b MCKAY CBOMCTBaMH BCIICCTBA U €0 IPUMCHCHHUECM. OT6I/IpaTB H606XOI[I/IMYIO
I/IH(I)OpMaL[I/IIO 13 pasHbIX UCTOYHUKOB.

TI'otoBuTh KOMIIBKOTCPHBIC MMPE3CHTAUHU 10 TCMC

6. OcHOBHBIE KJIACCHI
HEOPraHUu4YeCcKUuX
coeIUHEeHu

134

HccnenoBath cBolicTBa N3y4aCMbIX BCIICCTB. Ha6J’IIO,[[aTI> (I)I/I3I/II-ICCKI/IC U XUMHNYCCKUC ITPCBPAILCHU A
N3y4aCMbIX BCIICCTB. OnuceIBaTh XUMHYECKHE pcaKkuuu, Ha6J'II-OI[aeMBIC B X0A€ IEMOHCTPALIMOHHOT'O
151 na60paT0pH0ro OKCIICPUMCHTOB. I[eHaTB BBIBOAbBI U3 PEC3YJIbLTATOB HpOBeI[éHHI)IX XUMHNUYCCKHNX




Paznen yueOHoro kypca.

KomtuectBo
JacoB

XapakTepucTHKAa OCHOBHBIX BH/10B
NeATEeJbHOCTH YYeHHKA
(Ha ypoBHe y4eOHBIX JAelicTBHIi)

ombiToB. KiaccupuumpoBars m3ydaemble BemiecTBa. CoOCTaBIsATH (OPMYIIBI OKCHIOB, KHCIOT,
OCHOBaHMH, cojed. XapaKTepu3oBaTh COCTaB M CBOMCTBA BEUIECTB OCHOBHBIX KJIACCOB
HCOPraHNYCCKUX COGHHHGHHﬁ. 3amnuceIBaTh YPaBHCHHA XUMHUUYCCKUX peaKuHﬁ.

OCYHIGCTBJ'ISITI) TCHCTUYCCKYIO CBA3b MECKAY KIIaCCaMU HECOPTaHUICCKUX COGI[I/IHGHI/Iﬁ

Paznen II. Xumuueckue 37

€MEHTDI, B€IeCTBAa U XUMHYECCKHE PEAKIIMU B CBETE 3.]'leKTp0HHOl7] TEOPUH (22 ‘I)

7. CTpoenne aroma

44

Hcnonb3oBath MeXnpeaMeTHbIe CBA3U. MozenupoBath cTpoeHue aroma. Omnpenenstb MOHATHS
«XMMHUYECKHH DJIEMEHT», «IIOPSAAKOBBIA HOMEp», «MacCOBOE YHCIIO», «U30TOIM», «OTHOCUTEIbHAS
aTOMHAas Maccay, <QJIEKTpPOHHas 000JI04Ka», «QJIEKTPOHHBIA cioiy»./lenaTte yMo3akitoueHus o
XapaKTepe M3MEHEHMsI CBOMCTB XMMHMUYECKHX JJIEMEHTOB C YBEITUYEHHUEM 3apsioB aTOMHBIX SEp.
[Tonb3oBatbest nHGOpPMaLMEn U3 APYruX UCTOYHHUKOB JUISI TOATOTOBKH KPATKUX COOOIIEHUI.
['0TOBUTH KOMIBIOTEPHBIE NMPE3EHTALMH 110 TEME

8. Ilepuoanyecknii 3aK0H
u [lepuoanueckas
CHCTEMAa XUMHYECKHX
asnemenToB JI.U.
MenpgeieeBa

KnaccudunupoBath n3ydeHHbIC XUMHUYECKHE AJIEMEHTHI U WX coeauHeHus. CpaBHUBATh CBOMCTBA
BEIIECTB, TNPHHAMISKANIMX K pa3sHbIM KiaccaM; XHWMHYECKHE SJEMEHThl pa3HbIX TPYII.
VYcranaBnuBaTh BHYTPHU- UM MEXIPEAMETHBIC CBA3W. ONMUCHIBATH W XapaKTEPU30BaTh CTPYKTYPY
tabmunpl  «llepuoaudeckas cucrema xumuueckux dnemeHToB [[.M. MenneneeBa» (KopoTkas
dopma).Paznmuyarh mepHOIBI, TPYIIBI, TJIABHBIE W TMOOOYHBIE MOATPYIIBL. XapaKTepHU30BaTh
XUMHUYECKHE HJIEMEHTBhl 10 mnosioxkenuto B Ilepumoamueckoir cucreme J[.MI. Menneneena.
CTpyKTypHUpOBaTh MaTepHall 0 )XKU3HU U nesreabHocTu J.M. MenneneeBa, 00 yTBEpKIACHUU YUCHUS
o nepuoauyHoctd. OtOuparh MHPOPMALMIO M3 APYrUX HCTOUYHUKOB JUISI MOJATOTOBKH KPaTKUX
COOOILLIEHU.

['0TOBHTH KOMIIBIOTEPHBIC MPE3CHTAIIUH 10 TEME

9. CTpoeHne BemecTBa

Pa3l"paHI/I‘H/IBaTL MOHATHSA «XUMHUYECCKA CBA3b», «KKPUCTAJUINICCKAA peméTKa». O606H_[aTB IIOHATHA
«KOBAJICHTHAA HCTOJIAPHAA CBA3b», «KOBAJICHTHAA NOJIApHAA CBA3b)», «MOHHAA CBA3b», KHUOHHAA
KpUCTaJIJINICCKas peméTKa», «aTOMHast KpUCTAJIJINICCKas peméTKa», «MOJICKYJIIpHas
KpUCTaJlNINICCKas peIJ_IéTKa».yMeTB COCTaBJIATE CXCEMBI 06p830BaHI/I$I BCHICCTB C pa3JIMYHBIMU




Paznen yueOHoro kypca.

XapaKTepI/ICTI/IKa OCHOBHbBIX BUI0B

KommyecrBo
YACOR AesTeILHOCTH y4eHHKa
(Ha ypoBHe y4eOHBIX JAelicTBHIi)

BUJAMU XMMHMYECKOM CBSA3M. YMETh XapaKTepu3oBaThb CBOMCTBa BEIIECTBA, 3Has €ro

KPUCTAUIMYECKYIO PEMIETKY. MoAeIMpOBaTh CTPOEHHUE BEIIECTB C KOBAJIEHTHON U MOHHOM CBSI3bIO.

Onpenensts cTeneHb OKUCIEHUS JIEMEHTOB.

CocTtaBisaTh GOPMYJIIBI BEUIECTB MO CTENIEHU OKUCIICHHS JIEMEHTOB
10. Xumnueckne 74 O0600mars MMOHSTUS «OKHCIIUTEIIbY, «OKHCJICHHE, «BOCCTAaHOBUTEIIbY,
peakuuu B cBeTe «BOCCTaHOBIIEHHE».Pacrio3HaBaTh  ypaBHEHUS  OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUH.
3JIEeKTPOHHOW TEOpHH . PaccraBisath kO3(QQUIMEHTHI METOIOM 3JEKTpPOHHOro OanaHca. YCTaHABIMBATh BHYTpU- U
O0001menne 3HaAHMH MexnpeamMeTHbie cBs3U. COCTaBIATh KJIacCU(PHUKAIIMOHHBIE CXeMbl, CPAaBHUTENbHbBIE U 00001Iat0IINe

tabnuiel. OTOMpaTh UHPOPMAIUIO U3 APYTUX UCTOYHUKOB JUIS MOATOTOBKH KPATKUX COOOIIEHHI.

['0TOBUTH KOMIIBIOTEPHBIE MIPE3EHTALMH 110 TEME
11. Xumus 1 KU3Hb 24




Paznen 8. KaﬂeﬂuapHO-TeMaTuquKoe IJIAHUPOBAHUE
KaﬂeHI[apHO'TeMaTI/I'leCKOQ IMJIAHUPOBAHUEC YPOKOB XUMHUH

B 8  kuacce.
Ne Tema (pa3nein), ILi1anupyemsle Bo3MoskHbIe ®opmbl HMara
ypo KOJI-BO 4aCOB pe3yJIbTaThl 00y4eHHu s BHU/bI KOHTPOJIS
KOB OcBoenue YYI NAeATeTbHOCTH [Inan (OF)§)
npeaIMeTHBIX yqaumxcsi
3HAHUH
(0azoBbIe
TOHSITHS)
1.| 1.BBenenue. (dhopmupoBanue M.ymenue camocrosiTenbHo | Pabora ¢
[Ipenmer u MepBOHAYAIIbHBIX OTIPENeNIATh LENHU CBOEro OOydeHHus, | yueOHUKOM,
3aJa4yu XHUMHU. CUCTCMATU3UPOBAHHBIX | CTAaBUTH, BBIJACIIATH O6IIII/IC IMPU3HAKH | BBITIOJTHCHUEC
[IpaBuna Th B MpEJICTaBICHUN O OIPENETIEHHOTO KJlacca MPEIMETOB W | 3aJaHU B
KaOMHETEe XUMUH. BeUICCTBAax, HBJ’IGHI/If/i, HaxXOJUThb pasjinuvsad MEXAY | TETpaau
MpEJICTaBICHUN O HUMM. 3amnoHenue
3HaueHuu xumudeckoir | JI. opMupoBaHre OTBETCTBEHHOTO TaOIUIBI
HayKU B pEeLICHUU OTHOILICHHUS K YUYEHUIO, Pa3BUTHUE U
COBPEMEHHBIX HABBIKOB CAMOCTOSITETIbHOM paboThI €
JKOJIOTUYECKUX y4eOHBIMU MTOCOOUSIMU, TIPYTUMHU
npo0sem, 3HaHue nH(GOPMALMOHHBIMU pecypcaMu
npeaMeTa u 3aj1a4
XUMUH, TPaBUI
MOBE/ICHUS B KaOUHETe,
yYMEHUE OTJINYATh TeJa
OT BEIIECTB.
2.| Meroabt xumuu. | [IppoOperenue onbita | M: TNOHMMaHuWe 3HAYEHUS  TaKHX
XUMHUYECKUI WCIIOJIb30BAHUS MOHATUN, KAaK TEOpHUsl, SKCIEPUMEHT,
SI3bIK pa3IMYHBIX METOJ0B aHaJIM3 W CUHTE3; IOHHMMAaHHE
U3Y4EHHUs BEILECTB, 3HAYUMOCTH npo¢eccuoHaIbHON

yYMEHHE 00BACHATH
3HAUYEHUE XUMUYECKUX
TEPMHHOB

JEeSITeIbHOCTH XHMHKOB.
JI: dopmupoBaHue YyOEKIEHHOCTH B
MO3UTUBHOM pOJIM XUMUU B IKU3HU




o0IIIecTBa, MIOHUMAaHHE OCOOEHHOCTEH

MECTOJOB, IMPHUMCHACMBIX B
npodeccrnoHaIbHO M JeSITeTLHOCTH
XUMHUKOB.

IIpakTuyeckas
padora Ne 1
«IIpuembl
oOpameHus ¢
J1a00paTOPHBIM
00opy10BaHNEM
»

OBzajieHNEe HaBBIKAMHU
0e301macHoTO
oOpartieHus ¢
BEIIECTBAMU,
WCTIOJb3YEMBIMU B
MMOBCEIHEBHOM JKU3HH,
3HaHue JJabopaTOPHOTO
000pyI0BaHUS U
XUMUYECKOH MOCY/IBI,
MpaBWJI TIOBEJICHUS U
TEXHUKHU 0€30I1aCHOCTHU
B KaOMHETE XMMHH

M: Pa3Butue HaBBIKOB
CaMOOpTraHn3alUHN Y4eOHOH
JeSITENIbHOCTH, ITOMCKA CPEJICTB €€
OCYILIECTBJICHUS], TOHUMaHUE
0COOEHHOCTEH Tpy/a nepcoHana
XMMHUYECKOH J1abopaTopun

JI. PazBuTHE YyMEHHI yIIPABIIATH
CBOEH ITO3HABATEIIBHOU
JeSITeNIbHOCTHIO, OLIEHUBATh
CUTYAIIHIO U OTIEPATUBHO MTPHHUMATH
peleHne, HaXoIUTh aJIeKBATHBIE
CcrocoObI B3aUMOIEHCTBHUS C
OJIHOKJIACCHUKAaMU BO BpeMsl y4eOHO
JeSTeNbHOCTH

Brinosinenue
MPAKTUYECKOU
paboTsl B
COOTBETCTBUH C
WHCTpYKLMEN

Ortuer o
BBINIOJIHEHUH
IIPAKTHYECKO
i paboThI

Tema 1. XuMu4ecKkue 3J1eMeHThI W BellleCTBA B CBeT€ ATOMHO-MOJIEKYJSIPHOTO y4deHus (9 yacoB).

Paznen 1 BemecTtBa M XUMH4YecKHe SIBJCHUS C MO3UIUI ATOMHO-MOJIEKYJISIPHOTO Y4YeHHSI

1 Ilousitue | YMenune omuceiBaTh U | M.OBiaageHue CBEICHUSIMU o | Pabora c Tectnl
«BEIIECTBO» B | XapaKTepu30BaTh CYLHOCTH u OCOOCHHOCTSIX | YUeOHUKOM,
¢uzuke u xumun | Gusnueckue U | Gpu3MYeCKUX M XUMHUYECKUX siBieHui, | [IpoBenenue
®u3znueckue U | XUMMUYECKUE SBJICHUS, | pa3BUTHE crocoOHOCTeH K | 1a00opaTopHbIX
XUMUYECKUE HaOI0IaTh U | HaONIOJICHUSIM, CUCTEMAaTHU3ALMH | OIILITOB
SIBJICHUSL. CpaBHHMBAaTh CBOICTBa | HH(POPMAIIUH, CIOCOOHOCTH BBIACISATH | BHIIIOJHEHHE
BEILIECTB. HauboJee 3a/laHui B
muddepeHnpoBaTh TeTpaau
¢buznueckue u Beinonnenue
XUMUYECKHUE SBIICHHUS. TecTa
2.ATOMBI. 3HaHNE NOHITUN M. VYrinybneHue mpecraBieHui o PaboTa c TecTel
Monexynsl. «ATOMY. MaTepuanibHOM €IMHCTBE MHPA, yu4eOHUKOM 1.5
XUMHYECKHE «Monexkynb. pa3BUTHE U HABBIKOB CAMOCTOSITEIILHO




anemeHTel.Dopm | «XuMHUECKHE ro npruoOpeTeHs] HOBBIX 3HAHUH, IIpoBencHue
Bl CYIIECTBOBAHUSA | ANIEMEHThI». «V30TOm» | caMoopraHu3anuy yaeOHOH 1a00paTOpPHBIX
XUMHUYECKUX JESITEIbHOCTH U IIOMCKA CPE/ICTB €€ OIIBITOB
JJIEMEHTOB. OCYILIECTBJICHUS, TPEHUPOBKA [1aMATH. | BBIIIOJIHEHUE
DopMUPOBAHHUE W PAZBUTHE 3aJjaHul B
KOMIIETEHTHOCTH B 00JIaCTH TeTpaau
ucnonb3zoBanusa MKT. Brinosnenue
JI. Pa3BuTHE rOTOBHOCTH K TECTOBBIX
€caM000pa30BaAHUIO U PELIEHUIO 3a/laHui
TBOpYeCKuX 3anad. [larpuotnyeckoe
BOCIIMTaHHUE HA TIpUMEPE KU3HU U
JEATEIBHOCTH PYCCKOTO YYEHOTO —
xumuka K.Knayca u oTkpeITHs um
XUMHUYECKOTO 3JIEMEHTA PYTEHUS,
Ha3BaHHOTO B yecTh Poccnm.
3. IIpocteie wu | YMeHue conoctaBisaTh | M. YMmeHue co3gaBaTh, npuMeHsATh 1 | MoaenupoBanue | Tecr
CJIOKHBIE MIPOCTHIE U CIIOXKHBIE, peoOpa3oBbIBATh 3HAKU U CUMBOJIBL, | MOJIEKYI
BEILIECTBA. 3aKOH | U3BJIEKATH MOJEJIM U CXEMBI ISl PELLICHUS Pab6ora c
MTOCTOSTHCTBA HH(pOpMAITHIO UX y4eOHBIX U IMO3HABATEIbHBIX 33]1a4. y4eOHUKOM T11.6,7
COCTaBa BeIIECTB | xumMudeckoi popmynsl | JI. hopMupoBaHrE OTBETCTBEHHOTO [IpoBenenue
OTHOIICHMSI K YUEHUIO, TOTOBHOCTU U | TaOOPaTOPHBIX
CIIOCOOHOCTH K CaMOPa3BUTHUIO U OIIBITOB
camMmo00pa30BaHMIO Ha OCHOBE BBIIIOJIHEHHE
MOTHBAIMH K O0YYECHUIO U 3a/laHui B
MO3HAHHUIO. TeTpaau
Beinosnnenue
TECTOBBIX
3aJaHui
4.AtomHO- YMeHnue paznnyarb M. ymeHnue onpenensaTs u3y4eHHbIE becena. 3anaHus
MOJIEKYJIIPHOE MOHATHUS KATOMM. noHsTHsI, 000011aTh, IenaTh BeIBOABL. | Pabota c H.E.Ky3nen
yUEHHUE. «Mounekynay. JI.BocniuTaHue: NaTpUOTHU3MA, yueOHUKOM 11.8,9 | OBa,
OTtHocurenbHast «XUMUYECKUI yBakeHHs K OTeuecTBy, TOpIoCTH 3a | BrinonHenune A.H.JIéBkun
aTOMHas Macca JIIEMEHTY, OTEUECTBEHHYIO HayKy. (M.B. TECTOBBIX . 3a1ayHuK
MOJIEIMPOBATH JIoMOHOCOB. 3a1laHui




CTPOCHHE MOJICKYT,

10 XUMUH. &

HaxXOJIUTh KJ1acc

OTHOCHUTEJIBHYIO

ATOMHYIO Maccy

8| 5. YMeTh BBIUUCISTD M. YmMmenue co3ngaBaTh, IPUMEHSTH U Pabora c 3amaun Ha

OTtHocurenbHast OTHOCUTENBHYIO peoOpa3oBbIBAaTh 3HAKU U CUMBOJIBL, | yueOHMKOM .10 | BbIUMCICHUS
MOJIEKYJIIpHAs MOJIEKYJIIPHYIO MACCy, | MOJENH U CXEMBI ISl PELICHUS Pewenne 3anau
Maccel MaccoBble | MaccoBBbI€ JIOJIHA y4eOHBIX U NMO3HABATEIbHBIX 33124, Brimonnenue
JOJIA  DJIEMEHTOB | DJIEMEHTOB B yYMEHUE IPOBOJIUTH BBIYUCIICHUS. TECTOBBIX
B coenuHeHusX. | coenuHeHuu. Passutue | JI. popMupoBaHre OTBETCTBEHHOTO 3a1aHUI

YMEHUH NMPOU3BOJUTE | OTHOILIEHUS K YYEHUIO, TOTOBHOCTH U

pacyeTsl 1o CIIOCOOHOCTH K CaMOPa3BUTHIO U

XUMUYECKUM camM000pa30BaHUIO Ha OCHOBE

dbopmynam MOTHBAIUH K OOYYEHHIO U MIO3HAHUIO
6.1lepuonnueckas | [loHnmanue M. YMeHune onpenensiTe MOHATHUSA, Pab6ora c TecTsl
cucreMa MEePUOINYECKOMN co3maBaTh 0000IIeHNS, yaeOHUKOM 11.12
XUMUYECKUX CUCTEMBI KaK YCTaHaBJIMBATh AHAJIOTHH, BeinonHenue
anemeHToB [I. U. | ecTeCTBeHHOHAYyYHOM KJIacCU(DUITMPOBATh, CAMOCTOSITEIHPHO | 3aJJaHWM K 11.12
Menpeneesa. KJ1accupuKauu BbIOMpATh OCHOBAHUS U KpuTepuu uid | Brinonnenue

XUMHUYECKUX KJIacCU(PHUKAIMH, YCTAaHABIUBATD TECTOBBIX

3JIEMEHTOB. Y MEHUE IIPUYMHHO-CJICJICTBEHHBIE CBSI3H U 3a/laHui

M0JIb30BATHCS JIeNaTh BBIBOJBI.

MEPUOANYECKON JI. BocnuTanue: naTpuoTU3Ma,

tabnuueil. [lonumanue | yBaxkeHusi kK OTedecTBy, rOpJOCTH 32

ctpykrypsl IIT: OTEYECTBEHHYIO HAYKY Ha IIpUMeEpe

MEePUOAbI U TPYIIIbI, JKU3HU, IEATEIIbHOCTH U HAYYHOTO

MOPSIIKOBBIA HOMEDP U noasura /.. Menaeneena.

OTHOCHUTEJIbHAA

aTOMHasl Macca

10 | 7.BanentHOCTh Ymenue onpenerars | M.YmeHue onpenensats MOHATUA, Bukropuna TecThl

XUMHYECKUX BAJICHTHOCTh co3/1aBaTh 00001IEHMS, PaboTa ¢
JJIEMEHTOB. XUMUYECKUX yCTaHaBIMBAaTh aHAJIOTHH, y4eOHUKOM 11.13
Omnpenenenne 9JIEMEHTOB.  YMEHHeE | KIacCu(pHUIMPOBaTh, CAMOCTOSITENILHO | BrimonHenue
BAJICHTHOCTH nosib3oBaThed  [ICXD | BEIOMpATh OCHOBAHUS U KPUTEPHHU I | 3aaHuM K 11.13




2JIEMEHTA 1o | mpu OTIpeNIeNICHUH | KJIACCH(PUKALINY, YCTAaHABINBATD Brinonnenue
IIOJIOKEHUIO  3JI- | BAJIGHTHOCTH 3JIEMEHTA. | IPUYMHHO-CIIEICTBEHHbBIE CBS3U U TECTOBBIX
eMEeHTa B JIeJIaTh BBIBOJIBI. 3aIaHU I
MEPUOIUYECKOMN JI. popmMupoBaHUE OTBETCTBEHHOTO
CUCTEME. OTHOILICHUSI K YYCHHUIO, TOTOBHOCTU H
CIIOCOOHOCTH K CaMOpPa3BUTHUIO U
camM000pa30BaHNIO Ha OCHOBE
MOTHUBAIMH K OOY4EHHUIO W TIO3HAHUIO
11 | 8.CocraBneHue YMeHue onpenenarb M.V MeHue onpenensiTs NOHATHS, Pabora ¢ TecTsl
dhopmyn M0 | BaJEHTHOCTH co3/1aBaTh 0000IIEeHNUS, yaeOHukoMm 11.14
BAJICHTHOCTH. XUMHUYECKUX yCTaHaBJIMBATh AaHAJIOTHH, Brimonnenue
3JIEMEHTOB. Y MEHHE KJIacCU(PUITUPOBaTh, CAMOCTOSATEIBHO | 3a/laHui K 11.14
nonb3oBarbes [ICXD | BeIOMpaTh OCHOBaHMS U KpuTepuu i | BoimosnHnenue
IIPH OIPEIeTICHUN KJ1accuuKalum, yCTaHaBIUBATh TECTOBBIX
BAJICHTHOCTH MIPUYUHHO-CIICJICTBCHHBIE CBS3U 1 3aJlaHuN
AJIEMEHTA, COCTaBJATh | JA€JaTh BHIBOIBL
dbopmynel OuHapHbBIX | JI. popMUpOBaHKE OTBETCTBEHHOTO
COEIMHEHUH TI0 OTHOILICHHUS K YUYEHUIO, TOTOBHOCTH M
W3BECTHOM CIIOCOOHOCTH K CaMOPa3BUTHUIO U
BAJICHTHOCTH camMmo00pa30BaHMIO Ha OCHOBE
MOTHBAIIMH K 00YUYEHHUIO U MMO3HAHUIO
12 9.KonnuectBo YMeHHe BBIYUCIATH M.V MeHue caMOCTOSITENIBHO CTaBUTh | 3aHUMareibHble | TecTsl
BellecTsa. Mosb - | MOJIIpHYIO Maccy u u GopMyIHpPOBATH HOBBIE 3314 B 3a/1aHus
eAVHUIA ONPENENATh CBA3b 00yuYeHUU U TI03HABATEIbHOU Pab6ora c
KOJINYECTBA MEXK]y YUCIIOM JIeSTEIbHOCTH, Pa3BUBATh MOTUBBI U yueOHUKOM 11.15
BEILIECTBA. CTPYKTYPHBIX €IMHMI] | UHTEPECHI CBOEH MT03HABATEILHOM Beinonnenue
B BEILIECTBE U JeSATEbHOCTH 3aaHui K 1.15
KOJINYECTBOM JI. dopmupoBaHue OTBETCTBEHHOrO | BrimonHnenue
BEILIECTBA, IOHUMATH OTHOLLEHHUS K YUEHUIO, TOTOBHOCTH M | TECTOBBIX
COCTaB MPOCTEUILINX CIIOCOOHOCTM K  CaMOPa3BUTHIO H | 33/laHUU

COCIMHEHUH 110 UX
XUMUYECKUM
¢bopmynaMm, ymeHue
OIIpeNIeNATh Maccy

camM000pa30BaHUIO Ha OCHOBE
MOTHUBAIUH K 00y4eHHI0 "
MO3HAHUI0,(hOPMUPOBAHKE

LIEJIOCTHOTO MHUPOBO33pEHUS,




BEIIECTBA 110
WU3BECTHOMY
KOJINYECTBY U
KOJIUYECTBO I10
HM3BECTHOM Macce

COOTBETCTBYIOIIETO
YPOBHIO  DPa3BHUTHUSA
0OIIECTBEHHON IIPAKTUKHU.

COBPEMEHHOMY
HayKH u

Tema 2. XuMnueckue peakunu. 3aK0OH COXpaHeHUsI MacChbl U IHeprum. (7 yacos.)

13 | 1.CymHocCTh [Tonnmanue cymuoctu | M. YMeHue caMOCTOSITeNIbHO CTaBUTh | PaboTa ¢ TecTsr
XUMUYECKUX XUMUYECKUX peakiui, |1 (HopMyIupoBaTh HOBBIC 3a/1a4H B yaeOHuKoMm 1.17
peakuui W | yMEHHUE BBISABIATH 00y4YeHNH U TI03HABATEIILHOMN Brinonnenue
MIPU3HAKU WX | IPU3HAKH XUMHUUYECKHUX | JACSITEIbHOCTH, PA3BHUBATh MOTHBHI U 3aaHuii K .17
MPOTEKAHUSL. peaKkuuii , 3HaHHE WHTEPECHI CBOEH MO3HABATEIBHOMN Brinosnenune
TermmoBou MOHSTHUS «TEIJIOBOM JIEITETbHOCTH TECTOBBIX
ahdexT peakiuu. | 3GPexT XuUMUIECKon JI.bopmupoBaHNE OTBETCTBEHHOTO 3aIaHU I
peaKuuu » OTHOIIIEHUS K YYCHHIO, TOTOBHOCTH W | BhImosHeHne
CIOCOOHOCTH K CaMOPa3BUTHIO U 1a00paTOPHBIX
camMm000pa30BaHMIO Ha OCHOBE OIIBITOB
MOTHBAIMH K 00Y4YEHHUIO U MMO3HAHUIO
14 2.3akoH VYMeHne HaXOIUTh M. Pa3Butne ciocOOHOCTH Pabora ¢ 3agaun
COXpaHEHUs Maccy OJIHOTO U3 CaMOCTOSITENIBHO IJIAHUPOBATh MMYTH yueOHUKOM 11.18
MacChl U | KCXOJIHBIX BEIIECTB JOCTH>KEHHS LEJIEH, B TOM YHCIIE Beinonnenue
SHEPrUH. WJIY TIPOJIYKTA aJIbTEPHATUBHBIE, 0CO3HAHHO 3aaHui K 11.18
YpaBHeHHs peaKIiK, UCTIOJIb3YS BBIOMpAaTh Hanbojee 3GheKTUBHBIE
XUMHUYECKUX 3aKOH  COXpaHEHUus CHOCOOBI pelieHus: y4eOHbIX U
peakuuii. Macchl BELIECTB B IIO3HABATEJIbHBIX 33]a4.
XUMHUUYECKUX peakuusax, | Jl.BocmuraHue poCcCUUCKON
YMEHUE COCTABIIATh rpakIaHCKOM MJIEHTUYHOCTH:
MIPOCThIE YPABHEHUS NaTpuoOTU3Ma, yBaKeHUs K OTeuecTBy
XUMUYECKUX PEAKIUN | TOPJOCTH 32 POCCUMCKYIO HayKy Ha
npumepe M.B. JlomoHocoBa
15- | 3,4 Pemienue | ymenue coctaBisiTh M. Pa3Butue cnocoOHOCTH MopenupoBanue | 3agauu
16 3a/lay:  pacyeThbl | MPOCThIE YPaBHEHUS CaMOCTOSITENILHO MJIAHUPOBATh MMYTH Pabora ¢
M0 XUMHUYECKUM | XUMUUYECKHX PEAKUUh | TOCTUKEHUS LeeH, B TOM Yucie yueOHUKOM .18
YPaBHEHUSIM . aJbTEPHATUBHBIE, 0CO3HAHHO Brinonnenue




BbIOMpaTh Hanbosee F3pPeKTUBHBIE 3a/laHui
crocoOBbl penieHus y4eOHbIX U 3a/laYHAKA
MI03HABATENBHBIX 32/1a4.

17 5. Tunst YMenue M. YMmeHue cocTaBisiTh Pabora ¢
XUMHYECKUX KJIaCCHU(UITUPOBATH KJIaCCH(PUKAITUOHHBIC U yueOHukoM .20 | TecTsl
peaxiuit XUMHYCCKUEC PEAKIINM | CPABHHUTEIIHHBIC TAOIUIIBI U CXEMBI, Brmonnenue a6

10 BBIOPAaHHOMY OTIOPHBIC KOHCTICKTBI. Y MCHHE OTIBITOB
MpU3HAKY omnpenensath noHsATus. Co3naBaTh 3aJaHuN
0000111eHMS, YCTaHABIUBATh 3a/1aYHUKa
aQHAJIOTMH, KIIACCU(PHUIIMPOBATE. BBITL. TECTOBBIX
JI. popMupoBaHHE OTBETCTBEHHOTO 3aJlaHui
OTHOIICHHSI K YUCHHUIO, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOPa3BUTHIO U
camMm000pa30BaHUIO Ha OCHOBE
MOTHBAITUH K O0YICHHIO W ITO3HAHUIO

18 6..Pemenue YMeHHe coCTaBIATh M. VYmeHue COOTHOCUTH CBOM MonaenupoBanue | Kaprouku.
pacueTHBIX 3a/ay | ypaBHEHUS JEHCTBUS C IIIAHUPYEMbIMU Pab6ora c
Ha  BBIYHMCIEHHUS | XUMUYECKUX PEaKIUil | pe3ylbTaTaMu, OCYIIECTBIISTh IrOPUTMOM
[0 XUMHUYECKHUM | M MPOBOJUTH PACYEThl | KOHTPOJb CBOEH JAESITETbHOCTU B Brimonnenue
YpaBHEHUSM. 10 HUM. YMEHHUE Ipolecce TOCTHKEHUS pe3yibTara, 3aganuii n.19

pelarh XUMHYECKUe OTIPENEINATh CIIOCOObI ICUCTBUI B Pemmenue

3a/1auH. paMKax MpeayioKeHHbIX YCIOBUH U pacueTHBIX 33134
TpeOOBaHUM, KOPPEKTHUPOBATH CBOU
JEHCTBUS B COOTBETCTBHH C
VU3MEHSIOLENCS CUTyalUEeH.
JI. popmupoBaHuE OTBETCTBEHHOTO
OTHOIICHUSI K YUEHUIO, TOTOBHOCTU H
CIIOCOOHOCTH K CaMOPa3BUTHUIO U
camM000pa30BaHUIO Ha OCHOBE
MOTHBAIIMH K O0YYEHHUIO U MO3HAHUIO

19 7.KoutpoabHasi | 3HaHUE OCHOBHBIX | M. Brnanenue ocHoBamu KP Nel TecTsl

padora Ne 1 mo
Teme:

TOHATUH, U3y4aeMbIX B
JTaHHOU TEME.

CaAMOKOHTPOJI, CAMOOIICHKH,
IMPUHATHA PCIICHUA U OCYHICCTBIICHUA




«IlepBoHAYAIbH | DIEMEHTOB.  YMEHHE | OCO3HAHHOTO BbIOOpA B B yUeOHO 1
ple XuMH4YeckHe | ojp30BaTtbest  [ICXD | mo3HaBaTeNnbHOM NEATEIBHOCTH.
MOHATHSI». npu OTIPE/ICTICHUH | OBJIaJICHNE OCHOBAMHU XUMHUUYECKOM
BAJICHTHOCTH 3JIEMEHTA. | TPAMOTHOCTH:
Ymenne  ompenensats | JI. popMupoBaHre OTBETCTBEHHOTO
Maccy BeIleCTBa 10 | OTHOIICHMS K YYCHHUIO, TOTOBHOCTU H
HU3BECTHOMY CIIOCOOHOCTH K CaMOPa3BUTHUIO U
KOJINYECTBY U | caMmo00pa30BaHUIO HA OCHOBE
KOJIMYECTBO BEIIECTBA | MOTUBAIIMH K OOYUEHHUIO U TIO3HAHUIO
10 U3BECTHOM Macce.
Tema 3. MeToabl u3y4yeHHMs] XMMHHU. (2 yaca)

20 1.Meto bt dopmupoBaHUe JI. hbopmupoBaHUE 11ETOCTHOTO CocraBiienue,
XUMUU: TTOHSATHS METO/I, MHPOBO33PEHHSI, COOTBETCTBYIOIIETO | TaOmuIbl. CXeMbl
HaOJI0ICHHE, TTOHUMAaHHE COBPEMEHHOMY YPOBHIO Pa3BUTHS
OIIMCAHHE, 0COOEHHOCTEN METOJIOB | HAYKH, YUYUTHIBAIOIIET0 0COOCHHOCTH | BhImosHeHne
HU3MEpEHHE, XUMHH B CPABHEHUHU C | XUMHUYECKOTO 3HAHUA . 3aaHui K .21
SKCIIEPUMEHT 00IIIeHayIHBIMH. M. YmMeHue caMoCTOSITEIBHO Pemenue

OTIPEIEIIATH LEJIU CBOETr0 00y4YeHMUs, pacyeTHBIX 3ajad
CTaBUTh U (HOPMYIUPOBATH HOBBIE

3a/1a4¥ B O0y4eHHUH U

MIO3HABATEIbHON JIEATEIBHOCTH,

pa3BUBAaTh MOTUBBI U HUHTEPECHI CBOEH

MIO3HABATEJIBHON JEATEIBHOCTH.

21 2. XUMHUYECKHI Ilonnmanue M.ymeHue onpenesaTs NOHATHS, Pabora ¢ TectbIl
s3bIK. [ToHsATHE 00 | XUMHUYECKOTO SI3bIKA, co37aBaTh 0000IIEHHUS, yueOHUKOM 11.22
WHJIMKATOpax YMEHUE NEPEBOAUTH yYCTaHaBJIMBATh AHAJIOTHH, Beinonnenue

nHpopMaLno U3 KJIaCCU(PUIIMPOBATh, CAMOCTOSTENbH | Ta0OPATOPHBIX
0J1HO# opMBI 0 BBIOMPATh OCHOBAHUS U KPUTEPHUH OIIBITOB,
MPEACTABICHUS B I Kaccu(UKaliy, yCTAaHABINBATh | BBIMIOJTHEHUE
npyryto. CmocoOHOCTh | IPUYUHHO-CIIEICTBEHHBIE CBS3H, 3a1aHUI
MpEeACKa3bIBATh CTPOUTH JIOTUUECKOE PaCCyX ICHUE, 3a/1auHUKa

OKpAaCKy MHIUKATOPOB

YMO3AaKJIFOUCHUC (I/IHI[yKTI/IBHOC,




B Pa3JIMYHBIX CPEIaX.
Ymenue
UACHTU(DUIIPOBATH
BEIIECTBA C MOMOIIBIO
WH/INKATOPOB.

JeTyKTUBHOE U IO aHAJIOTHH) U
JIeTIaTh BBHIBOJIBI,

YMEHHME OpPraHU30BbIBaTh yueOHOE
COTPYIHUYECTBO U COBMECTHYIO
JeSITEIBHOCTD C YIUTEIEM U
CBEpPCTHUKaMH; paboTaTh
WH/IMBUYaJIbHO U B TPYIIIIE.
JI.bopmupoBaHUE 1IETOCTHOTO
MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HaYKU;

(dopMHIpOBaHNE OTBETCTBEHHOTO
OTHOIIEHUS K YYCHHUIO, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOPa3BUTHIO U
camM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K OOYUEHHIO W TTO3HAHUIO

BBITIOJTHCHHUC
TCCTOBBIX
3aJIaHUN

Tema 4. BemecTBa B OKpYykaieil HaC NpUpPo/ie U TEXHUKe. (6 4acoB)

22

1.Yucteie
BEIECTBA U
CMECH BEILECTB.

3HaHue cnoco0oB
paszeneHus pa3TuIHbIX
cMmecell. YMenune
paszensaTh CMECH.

M.ymMeHHe COOTHOCUTH CBOM
JEUCTBUSA C TUIAHUPYEMBIMU
pe3yJbTaTaMu, OCYILECTBIISATh
KOHTPOJIb CBOEH ESITEILHOCTHU B
MpoIecce TOCTUKEHUS PE3YNIbTaTa,
OTIPENETIATh CIIOCOObI JICUCTBUI B
paMKax IpeIoKEHHBIX YCIOBHM U
TpeOOBaHUH, KOPPEKTHUPOBATH CBOU
JIEHCTBHS B COOTBETCTBUM C
VU3MEHSIOLLENCS CUTyalueH;

JI. popMupoBaHrE OTBETCTBEHHOTO
OTHOLLIEHHUS K YUYEHUIO, TOTOBHOCTU M
CIIOCOOHOCTH K CaMOPa3BUTHIO H
caM000pa30BaHUIO HA OCHOBE
MOTHBAIIMH K 00YYECHHUIO U MO3HAHUIO

CamocrosTenpHa
s paboTa ¢
y4eOHUKOM 11.23
Brimonnenue
71a00paTOPHBIX
OIIBITOB,
CocraBieHue
TaOJINLIBI.
Brinonnenue
3aJaHui
3aJJauH1Ka
Brinonnenue
TECTOBBIX
3aJJaHuN

TecTnl




23 2.I1pakTuyeckasi | 3HaHUE METOJIOB M. YMeHus nenatb BbIBOJBI U3 Brinonnenue Otuer o
padora No2 | 0UHCTKH BEIIECTB. pe3yibTaTOB IIPOBEIECHHBIX 1a00paTOpPHBIX IIPAKTUYECKO
«Ouncrka YMmeHnue pazziensrhb XMMHUYECKUX OTBITOB, COCTABIIATh OTIBITOB, 17§
BellleCTB. cmecu. [IpoBoauts KJIaCCH(PHKAITMOHHBIE CXEMBI, CocraBiienue pabote

OYHCTKY BEILECTB IPUMEHSTh CUMBOJHMKO-TpAaQHUUECKHE | OTYETa O
OTCTaNBaHUEM, CpEJCTBA HArJIsSAHOCTU PAKTHYECKON
¢buIbTpOBaHUEM, JI. hbopmupoBaHre KOMMYHUKAaTHBHOW | paboTte
BBIIIAPUBAHHUEM. KOMITETEHTHOCTH B oOIIeHNH

YMeHue onuceiBaTh U COTPYAHMYECTBE CO CBEPCTHHUKAMH,

CBOMCTBA BEILIECTB U B3pPOCIIBIMU B nporecce

cMmecei B xojie 00pa3oBaTeNIbHOM, y4eOHo-
JIEMOHCTPAIIMIOHHOTO U | UCCIIEIOBATENbLCKOM, IESTEIbHOCTH;
1abopaTopHOTO

JKCIEPUMEHTA.

YMeHne cpaBHUBATh

YHCThIE BEIIECTBA U

CMECH.

24 3. Ilonsatue o | 3HaHue TTOHATHH M: VYwmeHue co3naBarh, NPUMEHITh U | BoinosHeHne Y4eOHUK 110

pacTBOpax. pacTBop u peoOpa30BbIBaTh 3HAKU U CUMBOJIBI, | J1a0OpaTOPHBIX XUMHH. §
PacTBOPHUMOCTb. MOJEIHU U CXEMBI I PEIIECHUS OTIBITOB, 110 KJIacc
y4EOHBIX M I103HABATEIbHbIX 33/1ad, MHCTPYKLUU.
YMEHHE ITPOBOJUTH BBIYUCIICHHUS. CocraBnenue
oT4eTa 0
JI.popmupoBanue LEJIOCTHOTO | MPAKTUYECKOU
MHUPOBO33PEHUSACOOTBETCTBYIOLIErO pabote
COBPEMEHHOMY YPOBHIO  pa3BHUTHSA
HayKM, pa3BUTHE II03HABATEIbHOU
AKTUBHOCTH;

25 4.PacTBOPUMOCTD M: YMmenue genats BBIBOIBI U3 Brimonnenune Y4eOHUK 110
BEILECTB dopmupoBaHue IIPOBEJCHHBIX XUMUYECKHUX OIBITOB 1a00paTOPHBIX XUMHH. 8
IIpakTnyeckass | yMEHUs IPOBOJUTH COCTaBIISATh OTIBITOB, 110 KJ1acc
pabdora Ne3 | 3KCIIEpUMEHT, KJIacCU(UKALIMOHHBIE CXEMBI, MHCTPYKLUH.
PacTrBopuMocTh | ONpencsaTh OPUMEHATh CUMBOJMKO-Tpaduueckue | CocraBieHHe
BelIeCTB pPacTBOPUMOCTb CPEJCTBA HArJISAHOCTH. 0TYeTa 0




BEILIECTB, JL. IIPaKTUYECKON

npuobperenue dopmMupoBaHHe  KOMMYHHKaTHBHOHU | paboTe

HABBIKOB OOpaIeHusi C | KOMIIETEHTHOCTH B OOIICHUH

1a60paTOPHBIM U COTPYAHHYECTBE CO CBEPCTHHKAMH,

o0opynoBaHuEM. B3POCIBIMHU B rpoiiecce
o0pa3zoBaTenbHOH, yueOHoO-
MCCJIEI0BATENIbCKOM, e TeIbHOCTH;

26 5. CrocoObl | YMeHHe  BBIYUCITH | M.yMeHHE COOTHOCHUTH CBOH CamocrosaTenbHa | 3amaun
BBIPOKEHUS KOHIICHTPAIINIO JCUCTBUS C IUIAHUPYESMBIMHU s paboTa ¢
KOHIICHTPAIUH PacTBOPOB. pe3yJibTaTaMu, OCYIIECTBIISTh YIEeOHUKOM 11.25
pacTBOpOB. (MaccoByro J0JTt0 KOHTPOJIb CBOCH JCSITEITLHOCTH B Pemenwue
Pemenne  3amau | pacTBOPEHHOTO MPOIIECCe TOCTHIKEHUS PE3yIIbTaTa, 3aJlaHui
BEIIlECTBA. BEIIIECTBA) 10 Macce OTIPENETISATh CIIOCOOBI JCUCTBUH B 3alagyHuKa 1.3.2

PacTBOPEHHOTO paMKax IpeaIOKEHHBIX YCIOBUM U Beinosnenue
BEIECTBA U 00bEMY TpeOoBaHUM, KOPPEKTHUPOBATH CBOU TECTOBBIX
HWJIN Macce JNIEUCTBUS B COOTBETCTBUM C 3aJaHui
pacTBOPUTEISL. M3MEHSIIOLIECUCS CUTYyallueH.

JI.popmupoBaHuE OTBETCTBEHHOTO

OTHOIIEHHUS K yuebe, TOTOBHOCTH U

CroCOOHOCTH 0OyUaOIIMXCS K

CaMOPAa3BUTHIO U CAMOOOPa30BAHUIO

HAa OCHOBE MOTHUBAIIMU K OOY4EHUIO U

MO3HAHUIO, OCO3HAHHOMY BBIOOPY U

MOCTPOEHUIO JaJbHEHIIIEH

WHAUBUAYAIbHON TPAEKTOPHUU

0o0pazoBaHUsl.

27 6.IIpakTuyeckasi | YMeTb BHIUYUCIIATH Beinonnenue Y4eOHUK 110
padora Ne 4 | maccy, o0bem M. ymeHHne opraHu3oBaTh CBOIO 1a060pPaTOPHBIX XUMHH. §
«IIpuroroBieHu | ,KOJINYECTBO, paboTy, MIIaHUPOBAThH JNEATENBHOCTh, | OIBITOB, IO KJ1acc
€ PpacTBOpPOB ¢ | pACTBOPEHHOIO OCYILIECTBIISTH ydeOHOE UHCTPYKIUH.
3a/1aHHOI BEI[ECTBA U COTPYTHUYECTBO U COBMECTHYIO CocraBienue

pPacTBOPUTENS 110 JESITENILHOCTD C YUUTENIEM U oT4eTa 0




KOHLIeHTpauuei
».

OIPENEICHHO N
KOHICHTpaluKn
pacTtBopa,
IIPUIrOTaBJIMBATDH
pacTBOPBI 3aJaHHOM
KOHICHTpalIHuu.

CBEPCTHHKAMH, pabOTaTh
UH/IMBUYaJIbHO U B TIape
JI.popMupoBaHuEe OTBETCTBEHHOTO
OTHOIIEHHS K yuebe, TOTOBHOCTH H
CIOCOOHOCTH 00YUAIOIIMXCS K
CaMOPAa3BUTHIO U CAMOOOPa30BAHHIO
Ha OCHOBE MOTUBAIIMU K O0YYEHHIO

MPAKTUYECKOU
pabore

Tema S. Ilonsitue o rasax. Bozayx. Kuciopoa. I'openue (84yacos).

28- 1,2 3axoHn ['eii- YMeHne npuMeHsTh M.VYmMmenue CaMOCTOSITENIbHO | paboTa ¢ 3agaun
29 Jlroccaka u ra3oBbl€ 3aKOHBI ['€ii- | ompenensaTy el CBOEro oOydeHus, | yueOHHMKOM
ABorazpo. Jlroccaka u ABorasipo, | cTaBuUTh W (OPMYJIMpPOBATH HOBBIC | .26
Pemenue 3aga4. | mpu npoBeAeHUU 3a/1auyu B 00y4YeHHUH U MO3HaBaTeIbHOM | Pemenue
XUMUYECKUX PACUETOB. | NEATEIHLHOCTH, Pa3BHBAaTh MOTHUBBI M | 3aJIaHUM
YMeHue onpenensiTh WHTEPECHI  CBOEW  TMO3HABATEIBHOM | 3aJlaYHUKA
COOTHOIIIEHHE 00HLEMOB | JIEITEIHLHOCTH; n.4.1
ra3oB U UX CMeceH B YMEHHUE CaMOCTOATENLHO IIAHUPOBaTh | BeImoHeHNE
XUMUYECKUX PEAKIUAX, | IYTH JOCTHKEHHs Ielled, B TOM | TECTOBBIX
HaxOJIUTh YUCJl€ aJIbTEPHATHBHBIC, OCO3HAHHO | 3a/laHUU
OTHOCHTEIIbHYIO BBIOMPAaTh  I(PPEKTUBHBIE CIOCOOBI
IJIOTHOCTH T'a30B 110 pelieHns y4eOHbIX U MO3HABATEIbHBIX
3HAYEHUSIM UX 3a/1a4.
MOJIEKYJIIPHBIX Macc,
paccYuThIBaTh JI.popmupoBaHue OTBETCTBEHHOTO
OTHOCHTEJIbHbIE OTHOIICHHUS K yueOe, TOTOBHOCTH U
MOJIEKYJISIPHBIE MAcChl | CIOCOOHOCTH 00Y4aroIIUXCsl K
ra3o00pa3HbIX BEIIECTB | CAMOPA3BUTHIO U CAMOOOPa30BAHUIO
10 3HAYEHUIO UX HAa OCHOBE MOTHUBAIIUU K O0Y4EHHUIO
OTHOCUTEJIBHOU
IJIOTHOCTH.
30 3.Bo3ayx - cmech | 3HaHuMe cocTaBa M. ymeHue cootHocuTh  cBoM | [Ipocmotp 3anaun
ra3os. BO3/1yXa, MMOHATHH « JeNCTBUA c TUTAHUPYEMBIMU | (pUiIbMa «
OTHOCHUTEIIbHAA pe3ynbTaTamu, ocymiecTBiATh | CocTaB
IJIOTHOCTb Ta30BY, « KOHTPOJIb CBOEW JESATENBHOCTH B | BO3AyXa»

CpenHsIst

ponecce MNOCTHIKCHUS PE3YJIbTaTa,




OTHOCHTEIIbHAs ompeneniaTh crnocoObl  aeiictBuii B | Pabota c
MOJIEKYJIIpHAsl Macca», | paMKax IMPEeAJIOKEHHBIX YCIOBUH H | yYeOHUKOM
yYMEHUE UCIOJIb30BaTh | TpeOOBaHUM, KOPPEKTUPOBATH CBOM | .27
nH(POPMAIIHIO O JNEUCTBUSA B COOTBETCTBUU ¢ | Beimonnenue
coCTaBe BO3JyXa U WU3MEHSIOIIENCS CUTyaluen; TECTOBBIX
OTHOCHUTEIILHOU JI. popmupoBanue OCHOB | 3aJIaHHI1
IJIOTHOCTH Ta30B JUIs 9KOJIOTUYECKOU KYJbTYpPBI
pelieHus 3a1a4y COOTBETCTBYIOILIEN COBpPEMEHHOMY

YPOBHIO SKOJIOTUYECKOTO MBIIIJICHHUS,

pPa3BUTHEOTIHITA 9KOJIOTUYECKU

OPHUEHTHUPOBAHHON pedekcuBHO-

OIIEHOYHOH nu MPAKTUYECKOUN

e TETHHOCTH B KU3HEHHBIX

CUTYaIIHSIX.

31 4 Kucnopon — | 3HaHUS O KUCIOPOJIe M. yMeHHe OpraHu30BhIBaTh yueOHOE Yuebuuk
XUMUYECKUN KaK O XUMHYECKOM COTPYHHYECTBO U COBMECTHYIO JleMoHcTpamm | 3agaHus K
JJIEMEHT U | BJIEMEHTE U IPOCTOM JESATEIBHOCTD C YUUTEIIEM U A naparpady,
MIPOCTOE BEUIECT- | BEIIECTBE, O METOAAX CBEpPCTHUKaMH; paboTaTh MpEe3eHTalud | 3agadu
Bo. [lomyueHue | mosydeHus: KUCIOPOJA | MHAWBUAYAIbHO U B IPYIIE:HAXOIUTh
KHCJIOpO/a.. B 1ab0opaTropuu. oOlee pelieHrue u pa3peniarhb Pabora c

KOH(DJIMKTHI HA OCHOBE COTJIACOBAHUS | y4eOHUKOM
MO3UIMN U yu€Ta n.28.
UHTEpECOB; (HOPMYJIHPOBATH, PaboTa c
apryMEHTUpPOBaTh U OTCTAMBaTh CBOE | AMArpaMMaMH
MHEHUE; Beinonnenue
JI. JI.popMupoBaHue OTBETCTBEHHOTO | 3aJ]aHUIi B
OTHONICHHUS K yuebe, TOTOBHOCTH U TeTpaau

CIIOCOOHOCTHU 00yJarOMINXCS K
CaMOPAa3BUTHIO M CaMOOOPa30BaHHIO
Ha OCHOBE MOTHBAIIMU K OOYYEHUIO U
MMO3HAHUIO




32 5.IpakTnyeckasi | YMenue HaOmonatk | M. yMeHue pemarb BrimotHeHne | oT4er o
padora NeS. | npeBpaienus UCCIIEI0BATEIILCKUM IIyTEM 71a00paTOpHBl | MPAKTUYECKOU
«Iloryuyenue M3y4aeMbIX MOCTABJICHHYIO MPOoOIeMy X OIIBITOB, IO | paboTe
KHCJI0poaa M | BeIeCTB, omwuchBaTh | JI.popMupoBaHre OTBETCTBEHHOTO WHCTPYKIIUH.
u3ydeHue €ro | CBOMCTBAa  BEIECTBA, | OTHOIICHHS K yueOe, TOTOBHOCTH U CocraBienue
CBOICTBY. MIPUMEHSATD CIIOCOOHOCTH 00YJAIOIINXCS K 0TYeTa 0

MOJIyYCHHBIC ~ 3HAHUS | CAMOPA3BUTHIO H CAMOOOPa30BAHHIO MPaKTUYECKON
pu MIPOBEJICHUH | HA OCHOBE MOTUBAILMU K O0yYEHHIO pabote
XUMHUYECKOTO

IKCIIEPUMEHTA,

pHoOpeTeHne  OmbITa

WCTIOJTb30BAHMS

pa3IUYHBIX  METOJIOB

M3y4YEHUS BEIIECTB:

HaOmrogeHuss 3a HUX

MpeBpaIIeHUsIMA  TIPU

MIPOBEACHUU

HECJI0KHBIX

XUMHUYECKUX

JKCIIEPUMEHTOB c

HCIIOJIb30BAHUEM

J1a00paTOPHOTO

000pyI0oBaHUS u

puOOPOB;

33 6. Xumuueckue 3HaHUE XUMHYECKUX M.Ymenue camocrosTensHo | PaboTta ¢ Tectsl
CBOMCTBA U | CBOMCTB KHCIOPOAA, OTPENeNATh IENU CBOEro O0ydeHHUs, | yaeOHUKOM
MIPUMEHEHUE 0COOCHHOCTEH ropeHust | CTaBUTh M (HOpPMyIUpoBaTh HOBbIE | 1M.29.

KHCJIOpO/1a. BEIIIECTB Ha BO3JIyXe U | 3a7jauu B OOyueHUH U MMO3HaBaTeIbHON | BoimonHeHnue
B UHCTOM KHCIIOPOJE. JeSTEIbHOCTH, Pa3BUBaTh MOTHBBI U | 33JIaHUU B
MHTEpPEChl  CBOEHM  IO3HABaTENbHOU | TETpaau
JeSATENbHOCTH; Brinonnenue
JI.popmupoBanue OTBETCTBEHHOTO | TECTOBBIX
OTHONICHMs] K ydeOe, TOTOBHOCTH H | 3aJlaHui




CIOCOOHOCTH oOydJaromuxcs K
CaMOpPAa3BUTHIO U CaMOOOPa30BAHHIO
Ha OCHOBE€ MOTHBAIIMU K OGy‘ICHI/IIO

34 7.Pemienune YMeHue onpenensaTh M.Ymenue caMoCToATeNbHO | Pemenue Tectol
pacUeTHBIX 3a/iad | COOTHOIIEHUE OOBEMOB | ONPEACTATh IS CBOETo OOydYeHUs, | 3aJlaHui
Ha OCHOBAHUU | Ta30B U UX CMECEil B CTaBUTh W  (POPMYIHPOBATH HOBBIC | 3aJIAYHHKA
ra30BbIX 3aKOHOB. | XUMUYECKUX PEAKIUAX, | 3a7a4d B 00yUCHUH U MO3HaBaTeabHOM | m.4.1
HaXOJIUTh NesITeTbHOCTH, Pa3BHBaTh MOTHUBHI U | BelmonHeHME
OTHOCHTEIIbHYIO WHTEPEChl CBOEHW  TMO3HABATEIBHOM | TECTOBBIX
TJIOTHOCTB Ta30B 110 NESITETHLHOCTH; 3aIaHU I
3HAYECHUSIM UX YMEHHUE CAaMOCTOATENLHO IJIAHUPOBATh
MOJIEKYJIIPHBIX Macc, MyTH JOCTIDKCHHS IIele, B TOM
paccYnTHIBaTh YUCJie aJIbTePHATUBHBIC, OCO3HAHHO
OTHOCHTEIIbHBIE BbIOUpaTh  3(PPEKTUBHBIE CIIOCOOBI
MOJIEKYJIIPHBIE MACChl | PEIICHHS yUeOHBIX M TTO3HABATEIIBHBIX
ra3o00pa3HbIX BEIIECTB | 3a]ad.
10 3HAYEHHUIO UX
OTHOCHUTEILHOU JI.bopMupoBaHUE OTBETCTBEHHOTO
IJIOTHOCTH. OTHOIIEHHUS K yuebe, TOTOBHOCTH U
CroCOoOHOCTH 00YUaOIIHMXCS K
CaMOPAa3BUTHIO U CAMOOOPA30BAHUIO
HAa OCHOBE MOTHUBAIIMU K O0YYEHHUIO
35 8.KonTposbHast | 3HaHUE NOHATHH « M. yMEHHUE camocrtosTenbHo | Beimonnenue | Tekct KP
padora Ne 2 mo YUCTOE BEIIECTBOY, « IJIAHUPOBATh  IIYTHU JIOCTYIKEHUS | 3aJJaHU
Teme: «Bo3ayx. CMECH», « PACTBOPBI». | LENEH, B TOM 4Hclie | KOHTPOJIbHOM
Kuciopon. 3HaHUE METOJI0B aNbTepHATUBHBIE, OCO3HAHHO | pabOThI
TI'openuey. OYMCTKH BELIECTB U BbIOUpaTh  dddexTuBHBIE cnocoOsl | Odopmiienue
paszaenieHue CMecH, peleHns yueOHbIX U MO3HABATENbHBIX | KOHTPOJIBHOM
CBOMCTB KUCJIOPOJA, 3a/ad. paboThI

METOJIOB €T0
MOJTY4YEeHHUS,
MIPUMEHEHHS.
3HaHHe cocTaBa

BO3/yXa

JI.bopMupoBaHHEe OTBETCTBEHHOTO
OTHOUICHUS K y4eOe, TOTOBHOCTHU U
CIOCOOHOCTH 00YUaIOIIMXCS K
CaMOPa3BUTHIO ¥ CAMOOOPa30BAHUIO
Ha OCHOBE MOTHBAIIMH K 00YYCHHIO




YMEHUE pellaTh
3a/1a4u ¢
KCIIOJIb30BAHUEM
ra30BbIX 3aKOHOB,
XHUMHYECKUX HOPMYII,
YPaBHEHUH U NOHATUSA
« MaccoBasi A0Jst
PacTBOPEHHOTO
BEIIIECTBA
Tema 6. OcHOBHBIE KJacchl HeopraHumveckux coennneruii (13 yacon).
36 1.Oxcumst: 3HaHue OKCUIO0B, UX M. yMeHHE COOTHOCUTH CBOH Hemonctparm | TecTsr
COCTaB, KJaccuukanuu u JIEHUCTBUS C TUITAHUPYEMBIMH s
HOMEHKJIaTypa, (bMBUYECKUX CBOWCTB, | pe3yJbTaTaMH, OCYIIECTBIIATh MIPE3CHTAINH
Kinaccuukaiusa. | yMEHHUE OTIMYATh KOHTPOJIb CBOEH JIEATETLHOCTH B
OKCHJIBI OT APYTUX MPOIIECCe TOCTHIKEHUS PE3yIIbTata, Pa6oTa ¢
HEOPraHMYECKUX OTIPENIETISATh CIIOCOOBI JIEUCTBUH B y4eOHUKOM
COEIMHEHU I paMKax IpeaIoKEHHBIX YCIOBUM U .30.
TpeOOBaHUM, KOPPEKTHPOBATH CBOU Beinosinenue
NEHCTBUS B COOTBETCTBUH C 1a0 ombITa .
M3MEHSIOIIENCS CUTyallue; Brinonnenune
JI. popmupoBaHKEe OTBETCTBEHHOIO 3ajaHuil B
OTHOIIEHHUS K yuebe, TOTOBHOCTH U TeTpaau
CIOCOOHOCTH O0YJarOMINXCS K Brimonnenue
CaMOPAa3BUTHIO U CAMOOOPa30BAHUIO TECTOBBIX
Ha OCHOBE MOTHUBAIIUU K O0YyYEHHUIO 3alaHui
37 2.0cHOBaHUs 3HaHuE MOHATHE PaboTa c Tectbl
TUAPOKCHUIBI «TUAPOKCUIBD) M.Bnanenue OCHOBaMH | y4eOHHKOM
OCHOBHBIX KHCIIOTHl U OCHOBAHUS, | CAMOKOHTPOJIS, CaMOOIIeHKH, | m.31.
OKCH/JIOB. 3HAHHUE CTPOCHUS U NPUHSTHS PEIICHU U OCyIIecTBIeHusl | Brinonnenue
CBOMCTB OCHOBaHHI{, UX | OCOZHAHHOTO BbIOOpPa B y4eOHOW U | 7a0OpPaTOPHBI
KITacCU(pHUKAIUH. MO3HABATEIbHOU JEATEIbHOCTH; X OIIBITOB.
YMeHHe cocTaBATh JI. popmupoBaHUE OTBETCTBEHHOTO
Ha3BaHHE OCHOBAHMN. | OTHOIICHUS K yuyeOe, TOTOBHOCTH U




YMeHue uccinenoBaTb | ClIOCOOHOCTH 00yJaromuxcs K Brimonnenue
CBOMCTBA U3y4aeMbIX CaMOPa3BUTHIO U CAMOOOPA30BAaHUIO | 3aJaHUU B
BEILECTB, BBISBIAThH Ha OCHOBE MOTUBALIMU K O0YyYEHUIO TeTpaau
¢bu3nveckne CBOKWCTBA Brimonnenue
M3Yy4aeMbIX BELIECTB. TECTOBBIX
dopmMupoBaHHE 3aJaHui
YMEHHUSI 110JIb30BaThCS

Tabnuuein

pPacTBOPHUMOCTH.

38 3.Kucnorsr: 3HaTh CTPOCHUE M. yMeHHEe OnpenensiTh MOHSTHS, Pabota c TecTsr
COCTaB ¢u3nueckue cBoiicTBa | co3aaBarh 00001IeHNS, Y4EOHUKOM
HOMEHKJIaTypa Y Ha3BaHUA HauOojiee | yCTaHaBJIMBAaTh aHAJIOTHUH, m.32.

BAYKHBIX KUCJIOT, UX KJIacCU(pUIIMPOBATh, CAMOCTOATENbH | BrimonHenue

KJ1accupUKanus 0 BBIOMPATh OCHOBAHUS U KPUTEPUH 1a00paTOPHBI
JUI Kiaccu(UKaluy, yCTaHABINBATh | X OTIBITOB.
MIPUYHUHHO-CIIEJICTBEHHBIE CBSI3H, Brimonnenue
JIeNlaTh YMO3AKIIIOUEHUS U BBIBO/IBI. 3ajaHuil B
JI. popmupoBanue TeTpai.
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH Breimmonnenue
B OOILIIEHUH U COTPYJHUYECTBE CO TECTOBBIX
CBEPCTHUKAMH. 3aJaHui.

39 4.Comm: coctaB U | 3HaHUA O COJISIX, UX M. ymeHue co3aaBaTh, IPUMEHSATh U PaboTa c TemaTnyeckuit

HOMEHKJIaTypa CTpoeHuH, pu3nueckux | MpeoOpazoBBIBATh 3HAKU U CUMBOJIBI, | YUCOHHUKOM KOHTPOJIb
CBOMCTBax MOJIETIA U CXEMBI JUIsl PEIICHUS n.33.
yueOHBIX U MMO3HABATEIbHBIX 33124, Pabora c
JIeNaTh BBIBOJIBI U3 PE3yJIbTaTOB Tabnuuein
XUMHYECKUX OTBITOB. JI. pacTBOPUMOCT

(GopMupOBaHUE OTBETCTBEHHOTO
OTHOILICHUS K y4eOe, FOTOBHOCTH U
CHOCOOHOCTH 00YUaIOIINXCS K
CaMOPa3BUTHIO 1 CAMOOOPa30BAHUIO
Ha OCHOBE MOTHBAIIMH K O0YYCHHIO

u Pabora no
AITOPUTMY «
CocraBneHue
coyei




Brimonnenne
3aJaHUM B
TETpaJIn.
Brimonmnenne
TECTOBBIX
3aJaHUi.
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5. XumMunueckue
CBOMCTBA
OKCHJOB.

3HaHMe peakuui
OKCHJIOB C BOJIOH,
KUCJIOTHBIX OKCHJIOB C
OCHOBHBIMH,
KUCJIOTHBIX OKCHJIOB C
OCHOBAHMSIMH,
OCHOBHEBIX OKCHJIOB C
KHCJIOTaMH. YMeHHe
MHUCaTh YpaBHEHUS
peakuui

M. ymeHue OpraHu3oBbIBaTh yueOHOE
COTPYIHHYECTBO ¥  COBMECTHYIO
NeATeNbHOCTh  C  Y4UTEleM U
CBEpPCTHUKAMU; paboTaTh
WHAWBHYAIBHO U B TPYIIIE:HAXOIUTh
olmiee  peuieHWe M paspelarhb
KOH(JIMKTHI Ha OCHOBE COTJIACOBAHUS
MO3ULIHI 3| yuéra
WHTEPECOB; bopMyTUpOBaTH,
apryMEeHTHPOBaTh M OTCTauBaTh CBOE
MHEHHUE;

JI. popmupoBaHUE OTBETCTBEHHOTO
OTHOIIEHHUS K yueOe, TOTOBHOCTH U
CIOCOOHOCTH O0YJarOMINXCS K
CaMOPAa3BUTHIO U CAMOOOPa30BAHUIO
HA OCHOBE MOTHBAIIMU K O0YYEHHIO

PabGoTa ¢
y4eOHUKOM
m.34.
Brmmoraenne
3aJaHui B
TeTpa.
BrmosHeHME
TECTOBBIX
3aJaHnui

TecTrl
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6. XUMHUYECKUE
CBOIiCTBA KUCJIOT

YMEHHE OCO3HAHHO HCIIOJIb30BAaTh
pedeBble CpPEeCTBA B COOTBETCTBUU C
3aaveit KOMMYHHKAITHH TUIs
BBIP2)KEHUSI CBOUX YYBCTB, MBICIIEH U
NOTpeOHOCTEH;  MIaHUPOBAaHUS U
perynsuuu CBOCH
NEesTeNbHOCTH; BJaJIeHUE YCTHOU U
MUCbMEHHOW peYbl0, MOHOJIOTHYECKOU
KOHTEKCTHOM PeYblo;

JI. popmMupoBaHUE OTBETCTBEHHOTO
OTHONICHHUS K yueOe, TOTOBHOCTH U

PabGoTa ¢
y4eOHUKOM
m.35
Brinonnenue
JlaGopaTopHbl
X OIBITOB,
3aJaHui B
TeTpaau.
Breimonnenue
TECTOBBIX
3aJJaHuN

Tectnl




CIOCOOHOCTH 00YUAIOIIMXCS K
CaMOpPAa3BUTHIO ¥ CAMOOOPA30BAHHIO
Ha OCHOBE€ MOTHBAIIMU K OGy‘ICHI/IIO

42- | 7,8. llonydyenue u | 3HAHUE PEAKIIHIMA M. ymMeHHEe caMOCTOSTEIIbHO Pabota c TecTsr
43 XUMHYECKHE enoYen ¢ OTIPEJICIIATH TSI CBOETO O0YICHHSI, y4eOHUKOM
CBOMCTBA KHCJIOTHBIMU CTaBUTH M (POPMYITHPOBATH JIJIsl CeOS n.37
OCHOBaHUH. OKCHJIaMH, KACJIIOTAMH, | HOBBIC 3a7a4M B yuéoe u Brinmonnenue
AmdoTepHbie COJIIMH, METOJIOB MO3HABATEJIbLHOM J1€ATENbHOCTH, JlaBopaTopHbl
TUAPOKCHUJIBI . MOJTy4YSHUS TIeJI0UeH, pa3BUBAaTh MOTHBBI U HHTEPECHI CBOEH | X OTIBITOB,
3HAaHUE XUMHUYECKUX MO3HABATEJIbHOM 1€ATEIbHOCTH 3a/1laHull B
CBONCTB JI. popmupoBaHuE OTBETCTBEHHOIO TEeTpaju.
HEPaCTBOPUMBIX, a OTHOIIIEHUS K y4e0e, TOTOBHOCTH U Brimonaenune
TaKkke aM(pOTEPHBIX CrocOoOHOCTH 00yUaOIIHUXCS K TECTOBBIX
TUAPOKCHUIOB. CaMOPa3BUTHIO U CaMOOOPa30BAHUIO 3aJlaHui
Ha OCHOBE MOTHBAIIUU K 00YYEHUIO U
MIO3HAHUIO.
44- 9,10.Xumuueckue | 3HaHUE pEaKIIUN M.yMeHHne caMOCTOSITETBLHO Pabora ¢ Tectrl
45 cBOMcTBa coneil. | coneil. DopmupoBaHue | MJIAHUPOBATh MYTH JOCTHKEHHS y4eOHUKOM
Knaccuduxarus YMEHHI COCTaBJISITh Iejne, B TOM YHCIe .38
U TEHETUYECKas | ypaBHEHUs albTEPHATUBHBIE, OCO3HAHHO Beinonnenue
CBSI3b XUMUYECKUX peaKkuid. | BeIOMpaTh Hambosee 3ppeKTuBHBIC JlaGopaTopHsl
HEOPraHUYECKUX | YMEHHE COCTABIIATH CHOCOOBI peleHus: y4eOHbIX U X OIBITOB,
COEIMHEHU I TEHETUYECKUE PAAbl U | I03HABATENbHBIX 3a/1a4. 3a/laHui B
3alUChIBaTh JI. popmupoBaHUE OTBETCTBEHHOTO TeTpaau.
COOTBETCTBYIOIINE OTHOIIEHHUS K yuebe, TOTOBHOCTH U Beinonnenue
YpaBHEHUS peaKLUii CIIOCOOHOCTHU 00yJarOMINXCS K TECTOBBIX
CaMOPAa3BUTHIO U CAMOOOPa30BAHUIO 3a/laHui
Ha OCHOBE MOTHUBAIIUU K OOYYEHUIO U
MO3HAHHUIO.
46 11.Pemenue YMeHnue M: ymeHue COOTHOCUTB CBOU Beinonnenue | Kaproukw,
pacueTHBIX 3a7ad | KjJaccuPpUIMpoOBaTh JIENCTBUS C INIAHUPYEMBIMU 3a1aHUI 3a/laYHUK, TECThI
M3y4yaeMble BEUIECTBA, | PE3YJIbTATAMM, OCYILECTBIIATh KApTOYKH,
COCTaBIATh GOPMYIBI | KOHTPOJIb CBOEH JIEATEILHOCTH B 3a/Ia4HUK

OKCHJIOB, KHCIIOT,

nponecce NOCTUKCHUA pE3yiibTaTta,




OCHOBAaHMUI, COJICH;

3aIIMCbIBATh YPABHCHUA

XUMHYECKUX PEAKIIUH,
pelarth 3a1a4u,
YCTaHaBJIMBATh
FEHETHUYECKYIO CBS3b
MEXY Kilaccamu
HEOPraHUYECKUX
BCIICCTB

OTIPEIEIIATh CIIOCOOBI ICHCTBUN B
paMKax MpeaoKEHHBIX YCIOBUN U
TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JICCTBUS B COOTBETCTBHH C
WU3MEHSIOIIENCS CUTyaluen;

JI: popmMupoBaHUE OTBETCTBEHHOTO
OTHOIIEHHS K yuyebe, TOTOBHOCTH H
CrOCOOHOCTH OOYUaAOIIMXCS K
CaMOPAa3BUTHIO U CAMOOOPa30BAHHIO
Ha OCHOBE MOTHUBALIMU K OOYYEHUIO U
TIO3HAHUIO.

47 12.IJIpakTuyecka | YMeHue HaONII0AAThH M. ymeHue pemiaTh Brimonaenune YuebHuk 1o
s1 padora Ne 6 «. | mpeBpameHus HCCIEN0BATENBCKAM ITyTEM 71a00paTOpHBI | XUMHH. 8 Ki1acc
UccnenoBanue M3Yy4aeMbIX BEIIECTB, MIOCTaBJICHHYIO MPobIIemMy. X OIBITOB IO
CBOWCTB OKCHJIOB, | OIUCHIBATh CBOKWCTBA JI.popmupoBaHue 1EIOCTHOTO WHCTPYKIIUU.

KHCIIOT, BEILECTB B XOJIe MHUPOBO33peHHUs, cooTBeTcTBYIolero | CocraBneHue
OCHOBaHUI». JIEMOHCTPAIIIOHHOTO U | COBPEMEHHOMY YPOBHIO Pa3BUTHUS oT4YeTa o
1abopaTopHOTO HayKH; MPaKTHYECKOU
IKCIIEPUMEHTA, JI. hbopmupoBaHUE OTBETCTBEHHOTO pabore
MIPUMEHSTh OTHOIICHHMSI K YUEHUIO, TOTOBHOCTU H
MOJIy4YE€HHBIC 3HAHUS CIIOCOOHOCTH K CaMOPa3BUTHUIO U
IIPH POBEICHUU camMo00pa30BaHUIO Ha OCHOBE
XUMHYECKOTO MOTHBAIMH K O0YUYEHHUIO U MMO3HAHUIO
9KCIEPUMEHTA.

48 13. 3HaHUSA U YMEHHUS 110 M. YmeHue oueHuBaTh Boimosnenuit | Tectsl
KonTpoabHnasn Teme «OCHOBHBIC MPAaBWJILHOCTH BBITIOJIHEHUS y4eOHON | 3aaHui WHIAUBUAYaIIbHbI
pabdora Ne3 mo | KiIacchl 3a/1a4M, COOCTBEHHBIE BO3MOXXHOCTHU KOHTpOJIbHOU | € (mudd )
Teme: HEOpraHu4YecKUuXxX €e peuIeHus paboTsI
«OcHOBHBIE coeuHEeHUID). JI. popmupoBaHUE OTBETCTBEHHOTO
KJIacChl OTHOIICHUSI K YUEHHUIO, TOTOBHOCTU H
HEOPraHH4YeCKHUX CHOCOOHOCTH K CaMOpa3BUTHIO U
COCMHEHHUID). caM000pa30BaHUIO HA OCHOBE

MOTHBAIlMHU K O6y‘{eHI/IIO " IIO3HAHUIO

Pazoen || Xumuueckue anemenmol, geuiecmea u XumuyecKue peakyuu 6 céeme 3J1eKmpoHHou meopuu.(22u)




Tema 7. Ctpoenne atoma (4 yaca)

49 1.Ctpoenue 3HaHue cocTaBa atoMa | M. yMeHHWe omnpeneniarb NoHsTus, | Paborta c
aToma. Anpo | u ymeHue CO3/1aBaTh 000011eHs, | yueOHUKOM
(IpOTOHBI, MOJIENIUPOBATh €r0 yCTaHaBIUBAaTh aHajioruy, | .39
HEHTPOHBI). cTpoenue. Paspurue KJIACCH(HUIIMPOBATh, CAMOCTOSITEIILHO | 3a/laHui B

TIOHATHS O BEIOMpATh OCHOBAHUS M KPUTECPUU JUIS | TETPAIH.
XUMHYECKOM DJJIEMEHTE | KiIaccCH(PHUKAIIH, yCTaHABIIMBATh
Ha OCHOBE CTPOCHHUS MPUYHUHHO-CJIC/ICTBCHHBIC CBSI3H,
aToma. JIeNIaTh BBIBOJIBI;
YMEHHE CO37aBaTh, NPUMEHATH W
peoOpa3oBEIBATh 3HAKU U CHUMBOJIBI,
MOJETd W CXEMBI JUIA PEIICHHS
y4eOHBIX M ITO3HABATEIHHBIX 33139,
JI. hbopmupoBaHUE OTBETCTBEHHOTO
OTHOIICHHSI K YUEHHUIO, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOPa3BUTHIO U
camMm000pa30BaHMIO Ha OCHOBE
MOTHBAIMH K 00YYEHHUIO U MMO3HAHUIO

50 2 JM3otomrel. | Pa3zButne moHSTHS O M. Vwmenue co3naBath, mpuMeHsTh U | PaboTa ¢ TecTnl
XuMHYecKue XMMHYECKOM DJIEMEHTE | IPeoOpa3oBbIBaTh 3HAKH M CHUMBOJIBI, | yUCOHHUKOM
AIIEMEHTBI Ha OCHOBE CTPOECHHS MOJENTUM U CXeMbl s pemieHus | m.39

atoma. @opmupoBaHue | yueOHBIX U MO3HABATENbHBIX 3a7a4 3aJaHuil B
MOHATHS «U30TOIIBI JI. popmupoBaHUE OTBETCTBEHHOTO TeTpaau
OTHOIICHMSI K YUEHUIO, TOTOBHOCTU H
CIIOCOOHOCTH K CaMOPa3BUTHUIO U
camM000pa30BaHUIO Ha OCHOBE
MOTHBAIMH K O0YYEHUIO U MO3HAHUIO

51- | 3. Crpoenue | YMeHHEe OMNpeAensiTh M. ymeHue opranu3oBbiBaTh yueOHoe | PaboTa c TecTsl

52 AIIEKTPOHHBIX TOHATHS « COTPYOHMYECTBO M  COBMECTHYIO | y4eOHUKOM
000JI049€K. XUMHYECKUHN DIIEMEHT», | AeATeIbHOCT ¢  yuuTenem U | .40

MOPSIIKOBBIM HOMEP», | CBEPCTHUKAMH; paboTaTh | 3amaHuil B
«MaccoBOE YUCIION, WHAWBUAYAIbHO U B TPYIIE:HAXOAUTh | TETPaau

«HU30TOII»,
«OJICKTPOHHAA

ofmiee  pelieHHe M paspeuiatb




000JI04YKaY,
«QIIEKTPOHHBIN CIIOM.
VYMeHue ucnoab30BaTh
CBEJICHUS O CTPOCHUH
aToMa JIJisl yCIEIHOTO
perieHus
MMO3HABaTEIbHBIX 3a7a4

KOH(JIMKTBI HA OCHOBE COTJIACOBAHUS
IIO3ULIMM U y4€Ta HHTEPECOB;

YMeHue co3naBaTh, NPUMEHATh U
npeoOpa3oBbIBaTh 3HAKKM M CHMBOJIBI,
MOJEIM W CXEMBI ISl PEHICHUs
y4eOHBIX M IMO3HABATEIBHBIX 33734
JI. popmMupoBaHUE OTBETCTBEHHOTO
OTHOIIEHUS K YYCHHIO, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOpPa3BUTHUIO U
camMo00pa30BaHUIO HA OCHOBE
MOTHBAITUH K 00Y4CHHIO U TIO3HAHUIO

Brinonnenue
TECTOBBIX
3aJaHuN

Tema 8.Ilepuoauyeckuii 3axoH (4 yaca).

53.

1.CBoiicTBa
XUMHUYECKUX
SJIEMEHTOB

n HuXx

NEPUOAUYCCKUC

U3MCHCHUSI.

YMeHue nenaThb
YMO3AKJITFOYCHHS O
XapaxkTepe
H3MCHEHHS CBOMCTB
XUMHYECKUX
9JIEMEHTOB C
YBEITMYCHHUEM 3apsiia
ATOMHBIX SIIED.

M. ymMeHHe opraHu30BbIBaTh yueOHOE

COTPYIHUYECTBO W  COBMECTHYIO
OCATCIIBHOCTD C YUUTCIIEM u
CBEpPCTHUKAMU; paboTtathb

WHIAWBUAYAJIBHO U B I'PYIIIC:HAXOANUTH

oO1ree pereHne Ha OCHOBE
COTJIaCOBAaHWS TO3WIMH ©  yuéTa
MHEHUH, (hopMyIUpPOBATH,

apryMEHTUPOBaTh U OTCTAaMBATH CBOE
MHEHHE;

JI. popmupoBaHUE OTBETCTBEHHOTO
OTHOLLEHHUS K YYEHUIO, TOTOBHOCTU U
CIIOCOOHOCTH K CaMOPa3BUTHUIO U
camM000pa30BaHUIO Ha OCHOBE
MOTHBAIIMH K O0YUYEHHUIO U MMO3HAHUIO,
JI.BocniuTaHHWE POCCUNCKOU
rpak1aHCKOM MJIEHTUYHOCTH:
NaTPUOTU3MA, YBAKEHUS K
OreuecTBy.

PaGoTa ¢
y4eOHUKOM
m.41

3aJaHud B
TeTpaau
Brimonaenue
TECTOBBIX
3aJaHui

Tectrl




o4, 2.Ilepuoanueckuii CTpykTypupOBaHHUE | YMEHUE OIPENENATh nousitus, | Pabora ¢ VYyebHuk,
3aKOH U | MaTepuaia o )KM3HM | CO311aBaTh 00001m1eHus, | yaeOHUKOM BOIIPOCHI U
[Tepuonnueckas u nearenbHocTy .M. | ycraHaBiauBaTh aHajoruu, | m42 3aaHUs K
cuctema B cBere | MeneneeBa, 00 KJIACCH(HUIIMPOBATh, CAMOCTOSITEIILHO | 3aJlaHui B naparpady.
CTPOCHHS aTOMa. YTBEPKJICHUM YUCHHS | BRIOUpPATh OCHOBAHUSA U KPUTEPHUU ISl | TETpaau

0 MEPUOJUIHOCTH. KJIacCH(HUKAIIH, yCTaHaBJIMBaTh | BeimosHeHue
YMeHHe ONUChIBATh U | PUYHUHHO-CJICICTBCHHBIC CBSI3H, | TECTOBBIX
XapaKTEPU30BaTh bopMyIHpOBaTh BHIBOJIBI; 3aIaHU I
CTPYKTYPY TaOIHIIBI JI.BocriuTanue pocCUMUCKOM

« Iepuoamueckas rpakJIaHCKOW MJIEHTUYHOCTH:

CHUCTEMAa XUMUYECKUX | MaTPUOTU3MA, YBAKECHUS K

anementoB JI.W. OrteuecTBy, NPOLIJIOMY W HACTOSALIEMY
MenneneeBay, MHOTOHAITMOHAJILHOTO Hapo1a

paznuyath nepuosl, | Poccum.

TPYIIIBI, TTIABHBIE U

MoOOYHbIE

MOATPYIIBL.

55- | 3,4.Xapakre- YMeHue M. ymenue opranu3oBbiBaTh yueOHoe | PaboTa c VY4eOHuK,

56 pucTHKa KJIacCCU(UIIMPOBATH COTPYOIHMYECTBO M  COBMECTHYIO | y4€OHUKOM BOIIPOCHI U
XUMHUYECKUX W3Y4YEHHbIE NesITeNbHOCTh € yuuTenemM U | m.43 3aaHus K
3JIEMEHTOB M0 | XUMUYECKHE CBEPCTHHUKAMU; paboTaTh | 3amaHuil B naparpady.
MIOJIO)KEHUIO B | QJIEMEHTHI U UX WHAMBUAYAJIbHO U B PYIIE:HAXOAUTh | TETPaau
TICXD COCIUHECHMS, oO1ree peleHue Ha ocHOBe | BrimoyHenue
J.1.Menneneena. CpaBHMBATh CBOMCTBA | COTJIACOBAHMSI MO3MUMMA W y4yéTa | 3aJlaHu#l 110

BEIIECTB, MHEHUH, (hopMynupoOBaTh, | AITOPUTMY.

MPUHAICKAIINX K
pa3HBIM KJIaccam,
XUMHYECKUE
AJIEMEHTBI Pa3HBIX
TPYIIIL.

YMeHue
XapaKTepHU30BaATh X.D.
O TIOJIOXKCHHUIO B

apryMEeHTHPOBAaTh M OTCTaMBaTh CBOE
MHEHHUE.

JI. popmupoBaHUE OTBETCTBEHHOTO
OTHOIICHUSI K YUEHUIO, TOTOBHOCTU H
CIIOCOOHOCTH K CaMOPa3BUTHUIO U
camM000pa30BaHHIO Ha OCHOBE
MOTHBAIIMH K OOYYEHHUIO U MTO3HAHUIO.




[CX5
JA.N.Menneneena.

Tema 9. CTpoenne BemecTBa (5 4acoB)
o7 1.KoBanenTtHas [Tonnmanue posn YMEHHME OCO3HAHHO MCIIOJIb30BaTh | DBPUCTHUECK | YUEOHUK,
CBSI3b U €€ BUJIbI. XMMMUYECKOM CBSI3U B | peueBbIE CPEACTBA B COOTBETCTBUU C | as Oecena. BOIIPOCHI U
oOpa3oBaHUM 3aga4eit KOMMYHUKaIUH st | PaGota ¢ 3a7aHus K
MOJIEKYJI TPOCTHIX BBIPAYKEHUSI CBOMX YYBCTB, MbICJIEH U | ydeOHUKOM naparpady
BEIIECTB. YMEHHIE noTpeOHOCTE;  TUlaHUpoBaHus W | 1m.44,45
OTIPENEIISITh BUT perysanun CBOCH | 3a/JaHUM B
KOBAJICHTHOM CBSI3M, | IEATEIBHOCTH; BIAJCHUE YCTHOM U | TETpaau
3HaHUE €€ MMACBbMEHHOM PEYbI0, MOHOJIOTHYECKOMN
XapaKTEePUCTHK KOHTEKCTHO peyblo;
M.ymenue CaMOCTOSITENIBHO
OTIPENeNIATh LENU CBOEro O0ydeHus,
CTaBUTh U (popmynupoBaTh i cels
HOBBIE 3a1a4n B yuébe u
MO3HABaTEIbHON NeSITEeNbHOCTH,
pa3BUBaTh MOTHBBI M UHTEPECHI CBOEH
MO3HABATEJIBHOM IeATEIHbHOCTH
JI. popmupoBaHUE OTBETCTBEHHOTO
OTHOIICHMSI K YUEHHUIO, TOTOBHOCTH U
CIIOCOOHOCTH K CaMOPa3BUTHUIO U
camM000pa30BaHUIO Ha OCHOBE
MOTHBAIIMH K 00YYEHHUIO U MTO3HAHUIO.
58 2.VloHHas CcBS3b [Tonumanwue M.ymeHnue CaMOCTOSITENIBHO | DBPUCTUYECK | YUEOHUK,
MeXaHHU3Ma OTIpeNeNIATh IeNIU CBOero oOydueHus, | asg Oecena. BOIIPOCHI U
0o0pa3oBaHUs HOHHOW | CTaBUTh U (QopMynupoBaTh s cebsa | Pabota c 3aaHus K
CBSI3H, HOBbIE  3amaun B yu€be U | yueOHUKOM naparpady
YMenue MMO3HaBaTEIbLHOH JIeSITeNLHOCTH, | 1.46
XapaKTEpPU30BaATh pa3BHUBaTh MOTHUBBI U UHTEPECH CBOEH | BrinonaHenne
HNOHHYIO CBS3b, IIO3HABATEJILHOM IEATEIbHOCTH 3a/laHuil B
OTJINYATh €€ OT JI. hopMupoBaHHEe OTBETCTBEHHOTO TeTpagu

OTHOIICHUS K YUCHHUIO, TOTOBHOCTU U




JIpYruX BUJIOB
XUMHYECKOH CBI3U.

CIOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHMIO HA OCHOBE
MOTHUBAIIUU K O6y‘-IeHI/IIO U IIO3HAaHUIO.

59- | 3,4.CreneHb YMenue onpeaenate | M. yMmeHue COOTHOCUTh CBOU Pabota c YuebHuK,
60 OKHCJICHHUS. CTETIEHb OKUCJICHHUS, | JCWCTBUS C INITAHUPYEMBIMU y4eOHUKOM BOTIPOCHI U
COCTaBJIATH (OPMYIIBI | pe3yIbTaTaMH, OCYIIECTBIISATh .47 3aJjaHusA K
CJIO’KHBIX BEILIECTB KOHTPOJIb CBOEH JeSITeTLHOCTH B Bremonnenune | maparpady
O CTETICHU npoIiecce TOCTHKEHUS Pe3ylIbTaTa, 3aJlaHMii B
OKHCJICHUS. OTIPEEINATh CIOCOObI JEUCTBUMN B TeTpaau
paMKax MpeIoKEHHBIX YCIOBUN
TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JIEWCTBUS B COOTBETCTBHH C
U3MEHSIOIICICS CUTyalluel;
JI. hbopmupoBaHUE OTBETCTBEHHOTO
OTHOIIEHUS K YYCHHUIO, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOPa3BUTHIO U
caM000pa30BaHUIO HA OCHOBE
MOTHUBALMH K 0OYYEHHIO U IO3HAHUIO.

61 5.Kpucrammuyecko | Ymenue M: Bnamenne ocCHOBaMH Pabora ¢ 3aJauyHuK,
e CTPOEHHUE | pa3rpaHUYNBaTh CaMOKOHTPOJIsl, CAMOOLICHKH, y4EOHUKOB, TECTOBBIE
BEIIECTBA MOHATUSA IPUHATHUS PEILICHUH U OCYIIECTBICHUS | BBINOJIHEHUE | 33JaHUs

«XMMHYECKasl CBA3b», | OCO3HAHHOIO BbIOOpa B yueOHOH U 3aJjaHui B
«KpHUCTaNIN4ecKas II03HABATENIBHOM JESITEIbHOCTH. paboueit
pereTka», 0606mars | JI: hopmupoBaHue OTBETCTBEHHOIO TeTpaau
MOHATHS, OTHOILIEHMS K yuyeOe, TOTOBHOCTH U
MO/IEIMPOBAThH CIOCOOHOCTH 00YUaIOIIMUXCS K
CTPOEHHE BEILIECTBA C | CAMOPA3BUTHIO U CaMOOOPa30BaHUIO
KOBAJICHTHOH U Ha OCHOBE MOTHBALIUU K O0YUYEHUIO U
HMOHHOM CBS3bI0. IO3HAHUIO.
Tema 10. XumMuveckne peakumu B CBeTe 3JIEeKTPOHHO# Teopuu (5 yacoB).

62- | 1,20kucnurensHo- | YMeHue 0600marh YMEHHE OTIPENEIIATh noustus, | Pabora c Tect

63 BOCCTaHOBHTENb- MOHATHUS OKUCIIUTENb | CO3JaBaTh 000011eHus, | yaeOHUKOM TEMaTUYeCKOT0
HBIE PEAKIINU. BOCCTAHOBHTENb, yCTaHaBJIMBATh a”ajoruy, | m.49 KOHTPOJIS

OKHCIICHHE, KJIacCU(UIIMPOBATh, CAMOCTOSTEILHO




BOCCTAHOBJICHHE. BBIOMPATh OCHOBAHMS M KPUTEPUU Uil | Beimonnenue
Ymenue KJIaccu(UKaIIH, yCTaHaBIIMBATh | 3a7aHUH B
pacro3HaBaTh NPUYHHHO-CJICICTBEHHBIE CBSI3H, | TETpaIH
OxucmuTensHo- CTPOWTH JIOTHYECKOE pacCyXIeHHe, | Brimonnenue
BOCCTAHOBHTEJBHBIC | YMO3aKIIOUCHHE (MHIYKTUBHOE, | TECTOBBIX
peaKknuu u He JNeTyKTUBHOE W 10 AaHAJIOTHUW) W | 3aJaHHui
OKHCITUTEIHHO- JIeTIaTh BBHIBOJIBI,
BoccTaHoBHTENbHBIE | JI. popMHUpOBaHUE OTBETCTBEHHOTO
peakuuu OTHOIIEHHS K YYSHHIO, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOpPa3BUTHUIO U
camM000pa30BaHNIO Ha OCHOBE
MOTHBAIMH K O0YYEHHIO U NTO3HAHUIO.
64, 3,4. Cocrapiienue | YMeHHe onpeneysatb | M. PaboTa c Tect
65, | ypaBHEHHIl. CTETIeHb OKHUCJICHUS B | yMEHHE CO3[aBaTh, NPUMEHATh | | YAICOHHKOM TEMaTHYECKOTO
PaccranoBka CIIO’KHBIX BEIIECTBAaX | MPeoOpa3oBhIBaTh 3HAKM M CHMBOJIEL, | 11.50 KOHTPOJIS
KOd(QPHUIIIEHTOB 0 CTETICHU MOJIeTM ® CXeMbl st pemeHust | CMBICIOBOE
METOJIOM OKHCIICHMSL. YUEOHBIX M IT03HABATEIbHBIX 33/1ay; YTEHUE
JIEKTPOHHOTO PaccraBnsaTs 8) cMBICIIOBOE UTCHHUE; Beinonnenue
OanaHca. KO3 puIMeHTHI JI. hbopmupoBaHUE OTBETCTBEHHOTO 3aJlaHui B
METOJI0M OTHOILIEHMSI K YYEHHUIO, TOTOBHOCTH M | TETpaau
3JIEKTPOHHOIO CIOCOOHOCTH K CaMOPa3BUTHIO U Beinosnnenue
OanaHca caM000pa30BaHUIO HA OCHOBE 3aJjaHui B
MOTHUBALUM K OOyYEHHIO U IO3HAHHUIO. | 3aJjauHHUKa
n.7.1,7.2
Beinosinenue
TECTOBBIX
3aJaHui
67- | 5,6.00600meHMe 3HaHus 00 yYMEHHE OpraHu3oBbIBaTh  ydeOHoe | Bommonnenue | TectTsl
68 3HaHUH [0 TeMaM 7- | 0COOEHHOCTAX COTPYIHMYECTBO M  COBMECTHYIO | 3aJaHUi
10 CTPOEHHUSI aTOMOB NeSITeNbHOCTh € Y4YMTENeM U | 3aJlauHuKa
XUMUYECKUX CBEPCTHUKAMH; paborarts | m.7.1, 7.2

9JICMCHTOB B
3aBUCHUMOCTH OT

WHIIMBHUIyaIbHO W B TPYIIIE:HAXOIUTh
ofmiee  peuieHHe M paspeuiarb




MOJIOXKEHHUS B KOH(IMKTBI HA OCHOBE COTJIacOBaHUs | BrImosnHeHue
NIEPUOANYECKON IIO3ULINI U yd4éTa | TECTOBBIX
CUCTEME. UHTEPECOB; dbopMynMpoBaTh, | 3aIaHUI
YMeHue onpenensaT | apryMeHTHpoBaTh U orcrauBath cBoE | CocraBiieHue
CTENEHb OKUCIICHUS B | MHCHHE; KpoccBopAa
ClIoKHBIX BemecTBax | 10) yMeHHE 0CO3HAHHO HCIIOJIB30BaTh
. PaccraBnsaTh peyeBbie CpeACTBAa B COOTBETCTBUU C
K03 puImeHTs B 3aa49en KOMMYHUKaIUU hiae: ¢
OKUCITUTEIHHO- BBIPOXEHUSI CBOMX YYBCTB, MBICIIEH U
BOCCTAaHOBUTEINIBHBIX | MOTPEOHOCTEH;  IUIAHUPOBAHUA U
peakIusIX METOJIOM | PEryISIuu cBOEH
3JIEKTPOHHOTO NeSTeTbHOCTH; BJIAJICHUE YCTHOW U
OanaHca MUCHbMEHHOM PEUbI0, MOHOJIOTHIECKOMN

KOHTEKCTHOM PEYbIO;

JI. hbopmupoBaHUE OTBETCTBEHHOTO

OTHOIIICHUSI K YICHHUIO, TOTOBHOCTU H

CIIOCOOHOCTH K CaMOPa3BUTHUIO U

camMm000pa30BaHMIO Ha OCHOBE

MOTHBAIMH K 00Y4YEHHUIO U MMO3HAHUIO.

68 7. KoHuTpoJbHas | 3HaHUA U YMEHUd 10 | M: yMeHHE OLIEHMBATh NPaBWIbHOCTH | Beimonnenuit | Tectsl
padora Ned  « | temam 7-10 BBIITOJIHEHU S y4eOHOU | 3a1aHui
Crtpoenune aroma 3a/laud, COOCTBEHHBIE BO3MOKHOCTH | KOHTPOJIBLHOM
113, ICX9, €€ penieHus; padoThI
CTpOeHHe JI. dopMupoBaHue OTBETCTBEHHOIO
BelleCTBA» OTHOLLIEHHUS K YUYEHHUIO, TOTOBHOCTH H

CIIOCOOHOCTH K  CaMOPAa3BUTHUIO U
camMo000pa30BaHHUIO Ha OCHOBE
MOTHBAIIMH K 00YYEHHUIO U MTO3HAHUIO.
XUMUA U ' KU3HD (2 yaca)

69- | 1,2 Xumus u KU3Hb

70
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