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HosicHuTebHASA 3aNMCKa
Pabouas nporpamma «Xumusi» B 7 Kiacce cocTaBiieHa Ha ocHOBe [IpumepHoii mporpaMmbl OCHOBHOTO
obmero oOpa3zoBanmsi 1o xuMud Hu Ilporpammbr kypca «Xumwus. BBomublli Kypc» misi 7 Kiacca
o0meo0pa3oBaTeNbHBIX YupexaeHuid mo xumuu, aBropsl O.C. I'abpuensn, U.I'. Octpoymos, 2013 .
ABTOpckas ~ mporpamma paccumTtaHa Ha 34 uwaca B roxm (1 wac B Hememo). IIporpammoit
IPEIYCMOTPEHO MPOBEACHNE KOHTPOIBHBIX M MPAKTHYECKUX PadoT.
[IpenonaBanne XUMHU B 7 KJacce pacCUYMTAaHO Ha HCHoJb3oBaHue yueOHuKa: ['abpuensu O.C.,
OctpoymoB N.I"., Axnebunun A.K. Xumus. BBonusiii kype.7 knace./ M.:Ipoda, 2013.
JlaHHbIN yueOHUK BX0aUT B DeepaabHbIi IepeueHb Y4eOHUKOB, PEKOMEHIOBAaHHBIN (JOMMYIIICHHBIH )
MunucrepctBoM oOpa3oBanusi ¥ Haykn P® K UCHONb30BaHUIO B 00pa3oBaTeIbHOM IIpoOILIECCe B
00111e00pa30BaTEIIbHBIX YUPESIKICHUSIX .

Oowan xapakmepucmuka yueonozo npeomema

B cootBercTBUU ¢ DenepalibHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIIbHBIM CTaHAAPTOM OCHOBHOTO
o0miero oOpa3oBaHusl yJaniuecs JOHKHBI OBIIAJIETh TAKMMH MO3HABATEILHBIMU YU€OHBIMU JCHCTBUAMU, KaK
yMeHHE (OPMYJIMPOBATH MPOOJIEMY W THUIOTE3y, CTaBUTh ICJIM M 33Ja4d, CTPOUTH TUIAHBI JOCTHKCHHS
Hene M peleHusl MOCTAaBIEHHBIX 3a/lady, MPOBOAUTH KCIEPUMEHT M Ha €ro OCHOBE JeNlaTh BBIBOJABI U
YMO3aKIIIOUCHHUSI, MPEJCTABIATh UX U OTCTauBaTh CBOIO TOYKY 3peHus. Kpome 3Toro, ydammecs JOJKHBI
OBJIAJICTh [PUEMaMH, CBSI3aHHBIMH C ONpPEJEICHUEM TOHATUN: OrpaHWYHBaTh WX, OIKCHIBATD,
XapakTepu3oBaTh W cpaBHUBATh. (CleaoBaTelbHO, MPU U3YYCHUU XMMHUHM B OCHOBHOM IIKOJIE y4Yalluecs
JOJKHBI OBIIAZIETh Y4€OHBIMHM JEHCTBUSMH, MO3BOJISIIOIIMMHU UM JOCTHYb JMYHOCTHBIX, MPEIMETHBIX W
MeTarpeIMETHBIX 00pa30BaTENbHBIX PE3yIbTATOB.

[Ipennaraemasi mporpaMmMa Mo XMMHUHU PACKPBIBACT BKJIAJ y4eOHOTO MpeAMeTa B JOCTHIKEHHE Lieeit
OCHOBHOTO 00IIIeTr0 00pa30BaHUs U ONPEISISICT BAKHEHIIIME COIepiKaTeIbHbIC JIMHUN TTPEIMETa:
* «BEIIECTBO» — 3HAHUE O COCTABE U CTPOCHHH BEIIECTB, MX CBOMCTBAX U OMOJIOTMYECKOM 3HAYCHUU;
* «XMMMYECKasl peaklus» — 3HAHWE O MPEBPAIICHHUSIX OJIHUX BEIIECTB B APYTHE, YCIOBUAX MPOTEKAHUS
TaKHUX MPEeBpaIIeHUN U coco0ax yImpaBlIeHUs PEaKIUsIMU;
* «IIPUMEHEHHUE BEIIECTB» — 3HAHWE M OMBIT 0€30MacHOTO OOpalleHHs C BEIIECTBaMU, MaTepHalaMH U
npoleccamu, He0OXOIMMBIMU B OBITY U Ha TIPOU3BOJICTBE;
* «I3bIK XMMHH» — ONEPHUPOBAHUE CHUCTEMOM BAKHEWIIUX XWMHYECKHX IMOHSATUH, 3HAHUE XHUMHUYECKOU
HOMEHKJIATYphI, a TAKXKE BIIaJICHIE XUMUYECKOW CUMBOJIUKON (XUMUYECKUMH (OPMYTIaMH U YPABHEHUSIMH ).

[IponeneBTHYECKU KypC MPU3BaH, UCOIb3YysI HHTEPEC YUAIIUXCS K KCIIEpUMEHTaM, cpOpMUPOBATH
yMEHHE HaONI0AaTh, JelaTh BHIBOJBI Ha OCHOBE HAONIOACHMIA, MONYYUTH MEPBOHAUYATbHBIC MOHSITHUS O
KJIaccax HEOPraHMYeCKUX BelIecTB. Pemiath pacueTHble 3a7aud Ha OCHOBE HMMEIONIUXCS 3HAHUW 10
MareMatuke. Tak B 6 Kjacce B Kypce MaTeMaTHKE y4YalllMecs pelIaroT 3a/ladyd Ha HAaXO0XKJIEHHE YacTH OT
1[EJI0T0, MCIOJIb3ysd 3TH 3HAHWS, MOXXHO peIIaTh 3aJaud Ha HAaxO0XKJIEHWE MAacCOBOW JIOJIM DJIEMEHTa B
BEILIECTBE U MAaCCOBOM J0JIM BELIECTBA B PACTBOPE.

Henu n3ydenus npeamera

N3yuenue xumuu B 7 Kiacce HAMpaBJIEHO HA JOCTHKEHUE YUAIIUMHUCS CIECTYIOUIUX LIeJIeH:
¢opmuposanue y ydalUXCs XWMHYECKOW KAPTUHBI MHpa KaK OPraHWYECKOW YacTH €ro IeJTOCTHOU
€CTECTBEHHOHAaY4YHOW KapTUHBI;
pazeumue TIO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH ydammxcs B
Mpollecce U3yUYEHUs UMH XUMUUYECKOW HayKU U €€ BKJIa/la B COBPEMEHHBIN Hay4HO-TEXHUYECKUI ITPOrpecc;
¢dopmuposanue BaXHEWUITUX JIOTUYECKUX OMNEpalvii MbIIUICHHUs (aHaiM3, CHHTE3, 0000IIeHue,
KOHKpETHU3alusi, CPaBHEHUE U JIp.) B IPOLIECCE MO3HAHUS CUCTEMbl BAKHEUILIUX MOHSATUHN, 3aKOHOB U TEOpUI
0 COCTaBe, CTPOCHHUH M CBOMCTBaX XUMHUYECKUX BEIIECTB;
socnumatue yOeXKJACHHOCTH B TOM, YTO NMPUMEHEHUE TMOJYYCHHBIX 3HAHUNA U YMEHHH MO XUMHH SIBISETCS
00BEKTUBHON HEOOXOIMMOCTBIO IS O€301acHOi paboThl C BEIIECTBAMH M MaTepHallaMH B OBITY M Ha
MIPOU3BOJICTBE;
npoexmuposanue N peanuzayus BHITYCKHUKaMU OCHOBHOM IIKOJBI JIMYHOM 00pa30BaTeIbHONW TPACKTOPHH:
BbIOOp Mpoduiist 00ydeHus B cTapiiei nKoje uin mpophecCHOHATLHOr0 00pa30BaTEIbHOIO YUPEKICHHS,;



06/1a0eHue KIIFOYEBBIMU KOMIICTCHIUAMUA (y‘IGGHO-HOSHaBaTeHLHBIMI/I, I/IH(l)OpMaI_II/IOHHBIMI/I, OEHHOCTHO-
CMBICJIOBBIMU, KOMMyHI/IKaTI/IBHBIMI/I).

IInanupyemMpble JJHYHOCTHBIE, MeTaNpeAMeTHbIE H NIPeIMeTHbIE Pe3yJbTAThI 0CBOCHHUSI YUeOHOT 0
npeaMera
JlesiTenbHOCTh B OOYYEHHWHM XUMHUHU JIOJDKHA OBITh HaIpaBjieHa Ha JOCTI)KCHHE OO0ydYarOIIMMUCS
CJIEIYIOIIUX JUYHOCTHBIX Pe3yJIbTATOB:
VYyamuicst 1oKeH:
3HAMb U NOHUMAMb: OCHOBHBIC HCTOPUYECKUE COOBITHSI, CBSI3aHHBIC C PA3BUTHEM XUMHUH U OOIIECTBA;
JIOCTMDKCHHS B 00J1aCTH XMMHUU U KYJbTYPHBIC TPAAUIIMHU (B YaCTHOCTH, HAyYHbIE TPAJAUIIMN) CBOCH CTpaHbI,
0OIIEMHUPOBBIC JTOCTIIKCHUS B OOJIACTH XMMHU;, OCHOBBI 3JJOPOBOTO 00pasa KM3HU; MpaBUiIa MOBEACHUS B
YpEe3BBIYAHBIX CUTYAIUSAX, CBA3AHHBIX C BO3JCHCTBHEM Pa3UYHBIX BEIIECTB; CONMAIBHYIO 3HAYMMOCTh U
coJziepkanue mpodeccuil, CBI3aHHBIX ¢ XUMUEH; OCHOBHBIC MpaBa U 00S3aHHOCTHU TPaXkJIaHUHA (B TOM YHUCIIC
y4amierocs), CBA3aHHbIe C THYHOCTHBIM, TPO(HECCHOHATBLHBIM U KU3HEHHBIM CaMOOIPEICTICHUEM;
UCNBIMBIBAMDb. YYBCTBO TOPAOCTH 332 POCCHUHCKYI0O XMMHYECKYI0 HAYKy M yBa)XCHHE K HUCTOPUH €€
pa3BUTHUSA; YBAXKCHHE M MPUHATHE JOCTHKEHHM XMMHUU B MHpPE; YBOKEHHUE K OKpPYKAIOIMUM (ydaliumcs,
YUUTEIISAM, POIUTENSIM U JAp.) — YMETh CIyIIaTh U CIBIIIATh MapTHEpa, MPU3HABATh MPABO KaXIOro Ha
COOCTBEHHOE€ MHEHHE U TPUHHUMATH PELICHUS C YYETOM MO3HMIMH BCEX YYAaCTHHKOB; CaAaMOYBAXCHHE U
SMOIMOHAJIFHO-TI0JI0KUTEIFHOS OTHOIIICHHE K ce0e;
npU3HAaeamyv: UEHHOCTb 3I0pPOBbs (CBOETO0 M APYTrUX JIOJCH); HEOOXOAMMOCTh CAaMOBBIPAXKCHHUS,
caMmopean3aluy, COIUAIBHOTO MTPU3HAHMS;
0Cc03HA6amb: TOTOBHOCTh (MJIM HETOTOBHOCTh) K CaMOCTOSITENbHBIM TIOCTYNIKAaM M JEHCTBUSM,
MPUHSATHIO OTBETCTBEHHOCTH 3a MX PE3yJbTaThl; TOTOBHOCTh (MJIM HETOTOBHOCTH) OTKPBITO BBIpAXaTh U
OTCTaMBaTh CBOIO MO3UIIMIO M KPUTUYHO OTHOCUTHCSI K CBOUM MOCTYIIKAM;
nposiensims:  NOOPOXKENATeIIbHOCTh, JIOBEPHE W BHHUMATEIBHOCTh K JIFOASM, TOTOBHOCTh K
COTPYIHUYECTBY U ApYXOe, OKa3aHUIO MOMOIIM HYXJAIIMMCS B HEW; YCTOWYMBBIM MMO3HABATEIbHBIN
WHTEPEC, HUITMATUBY U JII0003HATEIILHOCTh B U3YYEHUU MUpPA BEIIECTB M PEAKIINIA; IIEICYCTPEMIICHHOCTD U
HACTOWYMBOCTh B JOCTH)KEHHUH IIeJiel, TOTOBHOCTh K TMPEOJOJICHUIO TPYIAHOCTEH; YOEKIACHHOCTh B
BO3MOKHOCTH TIO3HAHUSI MPUPOJBI, HEOOXOJUMOCTH PA3yMHOTO HCIOJb30BAaHUS JOCTHIKEHUN HAYKH U
TEXHOJIOTHH JIJIsl pa3BUTHS OOIIECTBA;
yMemb: YCTAHABIMBATH CBS3b MEXY LIENbIO M3YyYEHUS XUMHH U TE€M, JJI1 Yer0 OHA OCYIIECTBIISIETCS
(MOTHBaMHU); BBITIOJIHATH MPOTHOCTHYECKYIO CAMOOIICHKY, PEryJIHPYIONIYI0 aKTUBHOCTh TUYHOCTH HA dTare
€€ BKJIIOUEHUSI B HOBBIN BUJI JICSITEIBHOCTH, CBSI3AHHBIA C HAYAJIOM U3YYEHHUSI HOBOT'O Y4EOHOTO TpeMeTa —
XUMUU; BBIOJIHATh KOPPUTHPYIOLIYIO CAMOOIIEHKY, 3aKJIIOUAIOIIYIOCS B KOHTPOJIE 32 MPOLIECCOM M3YUEHHUS
XUMHU U BHECEHUU HEOOXOJIUMBIX KOPPEKTHBOB, COOTBETCTBYIOIIMX JTalaM M CIOco0aM M3Yy4eHHs Kypca
XUMHUH; CTPOUTh KU3HEHHBbIE U MPOPECCHOHANbHBIE IUTAHBI C YYE€TOM KOHKPETHBIX COLHAIbHO-
HUCTOPUYECKUX, TOJUTUYECKUX M SKOHOMHUYECKHUX YCJIOBHH; OCO3HABaTh COOCTBEHHBIE IIEHHOCTH W HX
COOTBETCTBUE NMPUHUMAEMBIM B KM3HU PEIICHUSIM; BECTU JUAJIOT HA OCHOBE PABHOIPABHBIX OTHOIICHHUH U
B3aMMHOTO YBa)KCHHUSI, BBIJCIATh HPABCTBCHHBIM aCMEKT TOBEJACHHUS W COOTHOCHTH IOCTYNKH (CBOM H
OPYTUX IIOJIel) U COOBITHS C TPUHATHIMH ITHUYECKMMU HOPMaMH;, B TIpEJeiax CBOMX BO3MOXKHOCTEH
MPOTUBOJICUCTBOBATh JCHCTBUSAM ¥ BIUSHUSAM, TMPEJICTABISIONIMM yrpo3y JKM3HHU, 3JI0POBBI0 W
0€30I1aCHOCTH JIMYHOCTH U OOIIECTBA.

MeTanpeaMeTHBIMHU pe3yJdbTaTAMM OCBOCHHS MPOrPAMMBbI IO XUMHHU SIBISIIOTCS YMEHUSA:

OTIPENIeTIATh TPOOJIEMBI, T. €. YCTaHABINBATh HECOOTBETCTBHE MEXKTY JKE€IIAEMbIM U JICHCTBUTEIHHBIM;

COCTAaBJISITh CJIOXKHBIH IJIaH TEKCTA;

BIIAJICTh TAKUM BHUJIOM H3JIOKEHUS TEKCTA, KaK TTOBECTBOBAHNC,

MOJ1 PYKOBOJICTBOM YUYHUTEIsl TPOBOAUTH HEITOCPEACTBEHHOE HAOI0ICHHE,

M0J1 pPyKOBOJICTBOM YUHTENST 0QOPMIISTH OTUET, BKIIOYAIOIIMM ONMcaHue HaOII0IeHUS, €ro pe3yIbTaToB,
BBIBOJIOB;

UCIIOJIb30BaTh TAaKOM BHJI MBICJIEGHHOTO MOJEIHpPOBaHUS, KaK 3HAKOBOE MOJENUpPOBaHUE (HA MpUMepe
3HAKOB XHUMHUYECKHX D3JIEMEHTOB, XHMHYECKUX (OpPMYI); HCIOIb30BaTh TAaKOW BHUJ MaTEpPHAIHLHOTO



(MIpeIMETHOT0) MOJETUPOBAHMS, KaK (PU3NUIECKOEe MOJCTUPOBaHHE (Ha IPUMEpPE MOJICIUPOBAHUS aTOMOB U
MOJIEKYJI);

MOJy4aTh XUMUYECKYIO HH(POPMAIUIO U3 Pa3IMYHBIX HCTOYHUKOB;

OIIpEIETIATh OOBEKT M aCIeKT aHAIN3a U CHHTE3a,;

OTIpeNeNATh KOMIIOHEHTHI 00BEKTa B COOTBETCTBUU C aCIIEKTOM aHaJIHM3a U CHHTE3a;

OCYIIECTBIIATh KAYECTBEHHOE U KOJINYECTBEHHOE OMMCAaHIE KOMIIOHCHTOB 00BEKTa;

OTIpeNIeNIATh OTHOIEHHUS 00BEKTA C IPYTUMHU 00BEKTAMHU;

OIIPEIETIATh CYIIECTBEHHbBIE TPU3HAKU OOBEKTA.

IIpenMeTHBIMHU pe3yJIbTATAMH OCBOCHHSI [0 XUMHUH SBJISIOTCS YMCHUS:

MCIIOJIb30BATh MPU XaAPAKTEPUCTUKE BEIECTB IMOHSATHUS: «aTOMY, «MOJIEKYJIa», «XUMUYCCKUHN IIEMEHT,
«XUMHUYECKHI 3HAK, WIM CUMBOJ», «BEIIECTBO», «IIPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBOY», «CBOMCTBA
BEIIECTBY, «XUMHUYECKUE SBICHUS», «PHU3UYECKUE  SBICHUSY, «KOIDPUIMCHTB), «HHICKCHD»,
«OTHOCHTEJIbHAS aTOMHAsi Macca», «OTHOCHTEIbHAs MOJICKYJSIPHAsS Macca», «MaccoBasi JIOJISl 3JIEMCHTa;
3HATh: MPEAMETHI U3YUYCHHUS €CTECTBEHHOHAYYHBIX JUCIUIUIMH, B TOM YUCIIC XUMHUH; XUMHYECKAE CUMBOJIBI:
Al Ag, C, Ca, CL, Cu, Fe, H, K, N, Mg, Na, O, P, S, Si, Zn, ux Ha3BaHHs U IPOU3HOIICHHE;

KJIACCU(UITUPOBATH BEIIECTBA IO COCTABY HA MPOCTHIC U CIIOKHEIC,

pa3anyaTth: TEJIA U BEIIECTBA;, XUMHUYECKHI SJIEMEHT U IPOCTOE BEIIECTBO;

OIHCHIBATh: (POPMBI CYIISCTBOBAHHS XUMHUYCCKUX DJIEMEHTOB (CBOOOIHBIC aTOMBI, TPOCTHIC BEIICCTBA,
CJIOKHBIC BEIIECTBA); TaOMUUHYy0 (Gopmy [leproanueckoll CUCTEMbl XUMUYECKHUX JJIEMEHTOB; IMOJIOKCHHE
atemenTa B Tabmuie J[. . MeHneneeBa, HCIONB3ysl MOHATHS «IIEPUOJ», «TPYIIAY, «TJIABHAS MTOATPYIIIAY,
«M000YHas MOArPYIIa»; CBOWCTBA BEIIECTB (TBEP/BIX, KHUJIKHX, Ta3000pa3HbIX);

OOBSICHSITh CYIIIHOCTh XUMHUYECKHX SIBJICHHH (C TOYKH 3PEHHS aTOMHO-MOJICKYJSIPHOTO YYCHHS) M HUX
MPUHIMITAATIBHOE OTJIUYHE OT (PU3UYECKHX SBJICHHIA,

XapaKTepU30BaTh: OCHOBHBIE METOJBI M3YYCHUs €CTECTBCHHBIX JIUCHUIUIMH (HAOIIOACHHE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE); BEIIECTBO MO €ro XUMHUYECKON (opMysie COTNIaCHO IJIaHy: KaueCTBEHHBIH
COCTaB, THIT BEIIeCTBA (IMPOCTOE MM CIOXKHOE), KOJMYCCTBEHHBI COCTaB, OTHOCHUTEIbHAS MOJICKYJISIpHAs
Macca, COOTHOIIICHHE MacC AJIEMEHTOB B BEIIECTBE, MACCOBBIC JOJU DJIEMEHTOB B BEIIECTBE (IS CJIOKHBIX
BEIIECTB); POJIb XHUMHH (ITOJIOKHUTEIHLHYIO U OTPHUIIATEIHHYIO) B KU3HU UYEJIOBEKa, apryMEHTHPOBATH CBOE
OTHOIICHHE K 3TOU mpodiieme;

BBIYHCIISATh OTHOCHTEIHHYIO MOJICKYJISIPHYIO MAacCy BEIIeCTBA W MAaCCOBYIO JIOJNIO XHMHUYECKOTO
3JIEMEHTa B COCAUHCHMSIX;

MIPOBOINTH HAOJFOICHUS CBOMCTB BEIIESCTB U SIBJICHHIA, TPOUCXOSIINX C BEIIECCTBAMM;

cOOJTIOAaTh MpaBUia TEXHUKH 0€30MacHOCTH MPHU MPOBEACHUH HAOIIOIEHUH U Ta00OPATOPHBIX OMBITOB.

CoaepixkaHue nporpaMmbl

I'nasa |. Xumus B entpe ecrecrso3Hanusi (114acon)

Xumusa kax yacmov ecmecmeo3nanus. Ilpeomem xumuu

XUMHs — YacThb €cTeCTBO3HaHMs. B3auMooTHOIIEHUS YeloBeKka U OKpyskarolero mupa. Ilpenmer xumumn.
®duznyeckue Tena u Bemiectsa. CBoiicTBa BeuecTB. [[puMeHeHne BelecTB Ha OCHOBE UX CBOMCTB.
Habénwoenue u sxcnepumenm Kax mMemoovl U3y4yeHus ecmecmeo3Hanus u Xumuu

HabmioneHne xkak OCHOBHOM METOJI MO3HAHUS OKPYXKAIOIIEro MHpa. YCIIOBUS MPOBEIEHHs HAOIIOJCHHUS.
I'mmotesa. Dxcnepument. BeiBoa. Ctpoenue muramenn. Jlaboparopus u o0opyaoBaHHeE.

Mooenuposanue

Mopnenb, MoaenupoBanue. OcCOOEHHOCTH MOJAENUpPOBaHUs B reorpaduu, ¢usuke, ouonoruu. Mogenu B
6uonoruu. Mynsoxu. Moaenu B ¢pusuke. DnektpodopHas MamuHa. ['eorpaguueckue Moaenu. XuMHYECKHe
MOJIEIH: IpeIMeTHbIe (MOIETN aTOMa, MOJIEKYJl, XMMUYECKUX U MPOMBIIIJIEHHBIX TPOU3BOJACTB), 3HAKOBBIE,
WA CUMBOJIbHBIE (CUMBOJIBI 3JIEMEHTOB, ()OPMYITBI BEIIECTB, YPAaBHEHUS PEAKLIUN).

Xumuueckue 3naxku u gpopmyoi



XUMUYECKUH 3NeMeHT. XUMHUYecKre 3Haku. VX 0003HaueHue, Mpou3HoIIeHHe. XUMHIeckue GopMyIibl Be-
mecTB. IIpocTeie u cnoxHble BeniectBa. MHaekcsl U koadunuenTsl. KauyecTBeHHBIH U KOJIMUYECTBEHHBIN
COCTaB BELIECTBA.

Xumusn u puzuxa

YHUBEpCANBHBIA  XapaKTep IIOJOKEHUM MOJEKYJSIPHO-KMHETUYECKOM Teopuu. IloHsaTus «arom»,
«Monekyna», non». CrpoeHue BemecTBa. Kpucrammueckoe cocrosiHue BeniectBa. Kpucrammmyeckue
pemetkn TBepAbIX BemecTB. Juddysus. bpoyHoBckoe nBmxkeHue. BemecTtBa MOIEKYISPHOTO H
HEMOJIEKYJIIPHOTO CTPOEHUS.

Azpezammple cocmoanusn eeuiecme

[TonsaTne 00 arperaTHOM COCTOSHUM BeliecTBa. Pu3nyeckue M XUMHUYECKUE sBiIeHUs. ['a3000pasHble,
KHJIKHE U TBEpJIbIe BelecTBa. AMOpQHBIE BEIIECTBA.

Xumusn u zeozpagusn

("Tpoenue 3emnu: spo, MaHTHsA, Kopa. JIutocepa. MuHepanbl 1 TOpHBIE TOPOIbl. MarMaTH4ecKue U oca-
JIOYHbIE (HEOPraHMYECKUE U OPraHn4YeCKUe, B TOM YHCIIE U TOPIOYUE) OPOIBL.

Xumus u duonocusn

XUMHUYECKUH COCTaB KMBOM KJIETKH: HeOpraHuyeckue (Boja M MHUHEpalbHBbIE COJM) U OpraHUYecKue
(Genkwm, )KHUPHI, YIIIEBOIbI, BUTAMUHBI) BeIeCTBa. bronornyeckast poib BOIBI B )KUBOH KiteTke. DOTOCHHTES.
Xnopodwn. buonornueckoe 3HadeHUE KHUPOB, OENKOB, 3PUPHBIX Macel, YIJI€BOAOB U BUTAMHHOB IJIs
JKU3HENEIATEIIBHOCTH OPraHU3MOB.

Kauecmeennvie peakyuu 6 xumuu

KauectBennble peakuuu. Pacno3HaBaHue BEHIECTB C IIOMOIIBK) KAYECTBEHHBIX PEAKLUUN. AHAIUTUYECKAN

currai. OnpenenseMoe BEMIECTBO U PEAKTUB Ha HETO.
JEMOHCTPALIMU

* Koyieknust pa3ianyHbIX MPEAMETOB Wi GoTorpaduil mpeaMeTOB U3 ATIOMHUHUS UI WUTIOCTPAIIUHA HIEH
«CBOMCTBA - IPUMECHEHUE.

* YyebHOE 000pyI0BaHKE, UCTIONB3YEMOE Ha YpOKax GU3UKHU, OMOJIOTHH, TeOrpaQuu U XUMHH.

* JnexTpodopHas ManMHa B feicTBud. ['eorpaduueckue monaenu (rinolyc, kapra). buonornueckue Mmozaenu
(MyJSDKM OpraHOB M CUCTEM OpPraHOB pAcTEHH, KUBOTHBIX M 4yesioBeka). dusnueckne W XUMHUYECKHE
MOJIEJIM aTOMOB, MOJIEKYJI BEILIECTB U KPUCTAJUINYECKUX PEIIETOK.

* OO6beMHbIE U IAPOCTEPAKHEBBIE MOJIENN BOJIbI, YTJIEKUCIOIO M CEPHUCTOTO Ta30B, METaHA.

* O0pa31bl TBEP/IBIX BEIIECTB KPUCTANIMYECKOTO CTPOEHUS. Moenn KpUCTAJTUIMYECKUX PELIETOK.

*Boga B Tpex arperaTHbIX cocTOsHUAX. Komnekuus KkpucTainueckux 1 aMop(HbBIX BEIIECTB U U3JIEIUH U3
HUX.

* Konnekuust MuHepasnoB (KOPyHI, XadbKOIMHUPUT, QIIFOOPUT, TaJIUT).

* Kosiekust TOpHBIX MOpoJ (IpaHUT, pa3iuyHble (POPMBI KaJIbIIUTa — MEJl, MpaMop, U3BECTHSK).

*Koyekust TOproYMX HUCKOMaeMbIX (He(Th, KaMEHHBINH yrojb, CIAaHIBL, TOPD).
JEMOHCTPALIMOHHBIE SKCIIEPUMEHTBI

* Hayynoe HaOnoieHMe U ero onucanue. M3yueHue cTpoeHus miaMeHH.
» CiupToBast SKCTpaKkUus XJIOpohuiia U3 3eJIeHbIX JTUCTHEB PACTCHHI.
* «IIepenuBanue» yrJIEKUCIIOrO ra3a B CTAaKaH HA YPaBHOBEIIEHHBIX BECax.

* KauecTBeHHas pcaKknusg Ha KUCJIOPO. KauecTBennas pcakuurs Ha er'ICKHCJ'ILIﬁ ras.
JIABOPATOPHBIE OIIBITHI

* PacipocTpaneHue 3amnaxa 0JIeK0JIOHa, TyXOB MJIH JI€30/I0paHTa Kak npouece auddysuu.
* HaGnroienne 6poyHOBCKOTO IBUYKEHUSI YACTUYEK YEPHOU TYILIH.

* ucpdpysus.

* O6HapyxeHue 3(hUpHBIX Maces B aleIbCHHOBOM KOpOUKe.

* 3y4yeHue rpaHuTa C MOMOIIBIO YBEINYUTENBHOTO CTEKIIA.

* OnpenieneHne coiep>KaHus BOAbl B PACTEHUU.

* OOHapyXeHHe Macia B CEMEHax MO/ICOJHEUHUKA U IPEIIKOT0 Opexa.

* O6Hapy)XeHHe Kpaxmala B MMIICHUYHOH MYyKe.

* B3anmopeiicTBre acKOpOMHOBOM KHCIIOTHI C MOJIOM (ompeeneHne ButaMmuaa C B pa3IMuHbBIX COKaXx).
* [IponyBaHMe BBIABIXAEMOI'O BO3/yXa U€pPe3 U3BECTKOBYIO BOLlY

*O0OHapy»)eHHe U3BECTKOBOM BObI CPEU PA3INYHBIX BEILIECTB.



JIOMALIHUE OTBITHI

* 3roroBieHue Moieneit MOJIEKyJl XUMUYECKUX BELIECTB U3 IIACTUIIMHA.
* lucddy3us caxapa B Boje.

* OMBITHI C IMTYCTOM 3aKPBITON IJIACTUKOBOW OYTBUIKOM.

* O0Hapy>KeHHEe KpaxMala B MIPOJIYKTaxX MUTaHUs; I0I0KaxX.
TTPAKTHYECKAS PABOTA Ne 1

3HAKOMCTBO € J1JabopaTopHbIM 00opynoBaHueM. [IpaBuna TeXHUKHU OE30MACHOCTH.
IIPAKTHYECKAS PABOTA Ne 2

Habmronenue 3a ropsimeii cBeyoid. Y cTpoiCTBO U paboTa CIUPTOBKH.
I'nasa 11. MaremaTuka B xumuu (9 yacoB)
Ommuocumenvuvle amomMHaA U MOJECKYIAAPHAA MACCHL
OTtHocuTenbHAsE aTOMHasi Macca 3eMeHnTa. MosekynsapHas Macca. OnpeneneHue OTHOCUTEIbHOW aTOMHON
MacChl XHUMHYCCKHUX OdjeMeHTOB 1o Taoymume J[. WM. MenneneeBa. HaxoxkaeHue OTHOCHTEIBHOM
MOJIEKYJISIPHOUM Mac-cbl 10 opMyJie BEIECTBA KaK CyMMbl OTHOCUTEIBHBIX aTOMHBIX MacC, COCTaBIISIOLIUX
BELIECTBO XMMHUECKUX 3JIEMEHTOB.
Maccosas 0ona 3nemenma é c10)4CHOM 6euiecmee
[oHsiTHE 0 MaccoBO# J0JIe XUMHUYECKOro 3jeMeHTa (W) B CIOKHOM BEIECTBE U €€ pacyer 1o (Gopmylie
BeniecTBa. Haxoxnenue (GopMyIbl BelecTBa Mo 3HAYSHUSIM MAacCCOBBIX JI0JIEH 00pa3yroIIMX €ro 3JIeMEHTOB
(1151 IBYyX4acoBOT'O U3YUYEHUS Kypca).
Yucmute seuiecmea u cmecu
Uucreie BenectBa. CMecu. ['ereporeHHble 1 TOMOTeHHBIE cMecH. ['a3000pa3Hbie (BO3AyX, MPUPOTHBIN ra3),
xuakue (HedTh), TBepAble cMecH (TOpPHBbIE MOPOJbI, KyJIMHApHBIE CMECH M CHUHTETHYECKHE MOIOIIHE
CpelCcTBa).
Oobvemnasn 0o 2aza 6 cmecu
Onpenenenne oobemHon aonu raza (¢p) B cmecu. CocraB arMoc(epHOTO BO3JyXa M IMPUPOJIHOTO Tasa.
Pacuer o6bemMa 1onu raza B CMECH 10 €ro 00beMy, 1 Ha000pOT.
Maccoean oonsa eewecmea 6 pacmeope MaccoBas Noysi BemiecTBa (u>) B pactBope. KoHieHTparusi.
PacTBopuTEns M PaCTBOPEHHOE BEIECTBO. PacyeT Macchl paCTBOPEHHOIO BEIIECTBA [0 Macce pacTBopa U
MacCOBOH J10J1€ paCTBOPEHHOT'O BEILLIECTBA.
Maccoeaa 0onsa npumeceit
[TonsiTHE O YKMCTOM BellecTBe U mpumMecH. MaccoBasi 1ois npuMecu (W) B 0Opasiie HCXOTHOTO BEIIECTBA.
OcHoBHOe BemniecTBO. Pacdyer Macchl OCHOBHOTO BELIECTBA II0 MAacce BEIIECTBA, COACPIKAILETO
OTpeIeNIEHHYI0 MAaCCOBYIO OO IpUMecei.
JEMOHCTPALIMU
* Konueknus pa3nmu4HbIX BUJIOB MpaMopa U U3AeIuil (MU WUTIOCTpalui U3euil) U3 Hero.
* CMeCh PEYHOI0 M CaxapHOro NECKa U UX pa3AeicHHE.
* Komnekiust HehTH 1 HeTENPOIYKTOB.
* Konnekust ObITOBBIX cMecel (KyJIMHApHBIX CMECEH, , IaMITyHel, HAalUTKOB U Jp.).
* luarpamma coctaBa arMocgepHoro Bo3ayxa. /luarpamma coctaBa nNpupoIHOTO rasa.
Komnexkuust «MuHepansl U TOpHBIE MOPOAb» (0Opa3lbl BEIIECTB M MAaTE€pHaJIOB, COJEPKalIUX

OIIPE/ICNICHHYIO JIOMIO TIPHMeEceit).
JIOMALLIHUE OTBITHI

* 3yuyeHne cocTaBa HEKOTOPHIX OBITOBBIX MpPENapaToB, COAEPKAIIUX ONPEAETICHHYIO OO TPUMECEH.
ITPAKTHYECKAS PABOTA N2 3

[IpuroroBnenue pacTBopa ¢ 3aJaHHONH MacCOBOM J10JI€M pACTBOPEHHOTO BEIIECTBA.
[nasa |11 5IBsienus;, mpoucxoasimuec BemecrBamu (11 yacoB)
Pa3zoenenue cmecei
CriocoObI paszienenust cMecel 1 04McTKa BelecTB. HekoTopele npocTeiiie crnocodbl pa3aeiaeHnus cMecei:
IIPOCEUBaHUE, pa3JIeJIeHHe CMecell IOpOIIKOB JKejle3a M Cephl, OTCTauBaHUE, JeKaHTAaIMs,
neHTpudyrupoBanue, pasesieHue C MOMOIIBI0 JEIUTEIbHON BOPOHKHU, GuibTpoBaHue. DUiIbTpoBaHUE B
naboparopuu, ObITy M ma mpousBojactse. [lonstue o ¢unbrpare. Ancopbuus. Ilonstue o6 agcopoumnu u
azicopOeHTax. AKTUBUPOBAHHBIN yroJib KaK BaKHEUIIINN acOpOEHT. Y CTPOHCTBO IPOTHUBOTa3a.
Hucmunnayus, unu nepeconka



Juctuinsnys (meperoHka) Kak IpoLecC BbIIEICHUs BEIIECTBA U3 )KUJKOM cMecH. JucTmnnupoBanHas Boaa
U 00J1aCTH €€ IPUMEHEHHUS.

Kpucrammmzanus wim  BeimapuBaHue. Kpucrajumszauus © BbIIapuBaHue B J1abopaTopuu
(kpucTamun3aropsl U GpaphopoBble YALIKK AJIS BBIIAPUBAHUS) U IIPUPOJIE.

[eperonka Hedru. Hedrenpomyktsl. @pakimonHas neperoHka KUIKOTO BO3TyXa.
Xumuueckue peakyuu. Ycnosusa npomekanua u npeKpaujeHusA XUMU4eCKux peaKyui
XHMMHUYECKUE PEAKIUU KaK IPOLECC MPEBPALLEHUs OJHUX BEILECTB B Ipyrue. Y CIOBUs NIPOTEKAaHUS U IIpe-
KpaleHus: XUMUYecKkux peakuui. ConpuKOCHOBEHHME (KOHTAKT) BeLeCTB, HarpeBaHue. KaramuzaTop.
WNuruburop. YnpasieHue peakuusiMu TOPEHUsL.
Ilpusnaxku xumuueckux peaxyuil
[Ipu3Haku XMMHUYECKUX pEeaKLMii: U3MEHEHNE 1[BE€Ta, 00pa30BaHUE 0CaKa, PACTBOPEHUE MOIYYEHHOTO Ocal-
KH, BBIICJICHUE ra3a, MOsABICHUE 3aI1axa, BbIIEICHUE WIH MTOTJIOILEHUE TEILIOTHI.
JEMOHCTPAIIAN
* YcraHoBKa I (QUIBTPOBAHUS.
* PecrinpaTopHble MacCKu U MapJieBbI€ TIOBSI3KHU.
* [IpoTrBOTra3 u €ro yCcTpomucTBo.

* Komnexmus «Hed1s n HEQTEnpOoayKTH.
JIEMOHCTPALIMOHHBIE SKCITEPUMEHTHI

* PaznienieHue cMecu mopoIIKa Cepbl U HKEJIE3HBIX OMUIIOK.

* Paznienenue cmecu mopoIiKa cepbl U IeCKa.

*Paznienenue cMecu BObI U PACTUTENBHOIO Macia ¢ MOMOIIBIO JEIUTEIbHON BOPOHKH.

* [lonydyeHnue AMCTUIUTMPOBAHHOMN BOJIBI C TOMOIIBIO JTA0OPATOPHOI YCTAaHOBKH JIJISl IEPETOHKH KUAKOCTEH.
* Paznienenne cMecu cmocoboM KpUCTaUTU3AIHH.

* B3aumoieiicTBrE XKeNEe3HBIX OMUIIOK U TTOPOIIIKA CEPhl IPU HATPEBAHUH.

e [Tonyuyenue yriekucioro rasa B3auMOJCHCTBHEM MpaMopa C KHCIOTOW M OOHAPYKEHHE €ro C MOMOIIBIO
M3BECTKOBOW BO/IBI.

Katanutndeckoe pasiokeHHE MEPOKCHIAa BOAOpoja (KaTaau3arop -auokcua mapranna (1V)).

* O6GHapyKeHHEe PacTBOPA LIEIOYH C TOMOIIBIO HHAUKATOPA.

* B3aumopeiicTBue XJopuaa xene3a ¢ TUJIPOKCUIOM HATpUs.

* Bzaumopeiictue ruapokcua xenesa (111) ¢ pactBopom comnsiHON KUCTOTHI.
JIABOPATOPHBIE OIBIThI

* AncopOuust KyKypy3HbIMU HaJIOUKaMH 11apoB Maxy4HX BEIECTB.

° I/I3yquI/Ie YCTpOﬁCTBa 3aXKUTAJIKH U IIJITaMCHH.
JOMAIIHHUE OIIbIThI

* Paznenenne cMecu MOJIOKA U PEYHOIO IECKa.

AncopOiysi akTUBUPOBAaHHBIM YTJIEM KpaCSIIUX BEIIECTB METCH-KOJIBI.
* PactBopenue B Bozie Tabnerku acnupuHa YIICA.

* [IpuroroBiieHnEe U3BECTKOBOM BOJIBI U OIIBITHI C HEH.

*U3yuenne cocraa CMC.
ITPAKTHYECKAA PABOTA M. 4
BripammBanue KpUCTaIIOB COTH (JIOMAITHUN YKCIIEPUMEHT).
IIPAKTHYECKASA PABOTA N 5

Ounctka HOBapeHHOﬁ COJIH.
ITIPAKTHYECKAA PABOTA N 6

N3ydenue mporecca KOppO3HH kenesa (JOMaITHUN SKCIIEPUMEHT).
Iaasa V. Pacckasbl mo xumun (3uaca)
¢Briiaromuecss pycckue ydeHble-xuMuUKW». O xu3HM u JearensHocTd M. B. Jlomonocosa, . W.
MenneneeBa, A. M. bytnepoBa, Ipyrux oTe4ecTBEHHBIX U 3apyOeXKHBIX YUEHBIX (110 BEIOOPY yuyaIIuxcs).
¢Moe mro0umoe xumHuueckoe BemectBo». (OO0 OTKpPHITUM, TOJYyYEHMHM U 3HAUYEHUU BBIOPAHHOIO
XUMHYECKOIO BEILIECTBA.
Paccka3bl 0 XUMMUECKUX peaKLUsAX



TemMaTrnyeckoe NJIaHHPOBaHUE,
(1 yac B Hene10, Becero 34 yaca)

KoiaunuecTBO 4acos
Tema paspera ITo nporpamme | Ilo paGoueii K.p. ILp.
0.C. nporpamme
I'abpueasina

XuMus B UEHTpE 11 11 - Nel,
€CTECTBO3HAHUS. No2
MaremaTtika B XUMHUH. 9 9 Nel Ne3
SBnenus, 11 11 No2 N4,
MPOUCXOASIIUE C Ne5,
BEILIECTBAMHU. Ne6

Pacckassel 110 xumuu. 3 4 -

Hroro: 34 35 2 6




IHoypouyHoe mu1aHupoBaHue
NponeaeBTHYECKOro Kypca «Xumus. BBoaHbIi Kypc. 7 Kiaace»
O. C.TI'adpueasin, U. I'. OcTtpoymosB u A. K. Ax1e0MHUH

(1 yac B HeeII0 B TeYeHHe roaa, 34 yaca)

Ne BroauMeble onopHbIEe XUMHYeCKHe TOHATHS H IIpakTHuyeckue u OobopynoBanne Jara
ypo Tema ypoka npexacrasjenus. ®opmupoBanue KOHTPOJIbHBIE Pa0oTHI, JomalHee 3a1aHue
Ka cIenUATbHBIX HABBIKOB JIa60pPaTOPHBIE ONBITHI
I''TIABAI. XUMHUSA B HEHTPE ECTECTBO3HAHMHSA (11 yacos)
1 Unempyxmaoic EctectBo3Hanne — komruiekc Hayk o npupoze: | . Komnekuus pazHbix IIpobupku, 0Opasib § 1.
no Tb. ($u3MKH, XUMHHU, OHOJIOTHHU U Teorpaduu. IpeMETOB, UIN BEIIIECTB JUIA CocTaBUTh IPOCTON
XUMHS KaK 4acTh €CTECT- [onoxuTenpHOE M OTPULIATEIIEHOE ¢ororpaduii npeaMeToB HCCIIeI0BAaHMS (PHU3H. wiaH § 1
BO3HaHMA. [IpenMer XxuMun BO3JICHCTBIE YEIOBEKA Ha IPUPOTY. 13 TFOMMHUS 1151 CBOHCTB
IIpeamer xumuu. Tena u Bemectsa. CBoiicTBa WUTIOCTPALK UAEU
BEILECTB KaK MX WHIVBHIyaJIbHbIC IPU3HAKH. «CBOWCTBAa —
CBoJiCTBA BEIIECTB KAK OCHOBA MX MPUMEHEHHS | TIPHUMEHEHHUE»
2 HabmoneHne u sKCIepiuMeHT HabnroieHne xax OCHOBHOM METO/I IT03HAHUS J. YuebHoe Cnuuky, COUPTOBKA, § 2.
KaK METOIbI U3yUCHUS OKPYKaIOIIEro Mupa. Y cJIOBUS ITPOBEACHUS obopynoBaHue, Cyxoe roproiee IToaroroBka K MpakT.
€CTECTBO3HAHMS U XUMHHU HaOmroeHus. ['umoresa kak MpemnoioKeHue, UCTIONIb3yEMOE Ha ypOKax pabote Ne 1 (c. 14).
00BsCHSIONIEE WK TPEICKa3bIBaIOIEe MPOTE- ¢u3nKu, OUOJIOTHH, Hapucosats 3HaKkH,
KaHHe HaOII0/1aeMOT0 SIBIECHHS. DKCIIEPUMEHT. | reorpapuu U XUMHH. 0003HavaroIue npaBuia
JlabopaTopusi. DKCIIEPUMEHT JIAOOPATOPHBIH 1 J3. Hayunoe Habmonenue TEXHHUKHU 0€30MacHOCTH
nomMarrHui. Crioco6s! pUKCHPOBaHUSA u ero onucanue. zydyenue IIPY BBIIIOJIHEHUU
pe3ynbpTaToB dKcnepuMenTa. CTpoeHue CTPOCHUS IIaMEHU XUMHYECKHX OIBITOB
TUIAMEHH CBEYH, CyXOT'0 TOpPIOYEro, CIIMPTOBKH
3 HHucTpykTax [IpaBuna TexHuku 6e3omacHocTy pu padore B | [pakruyeckas [Tpobupku, KoJObI, Odopmurs otuer o
no Th. XUMHUYECKOM KabuneTe. JlaboparopHoe padora Ne 1. BOPOHKH, IIWJIMHAPBI, CTYI | paboTe.
I1.P. Ne 1. 3nakomcTBoO ¢ na- 000pyIOBaHUE: YCTPOUCTBO, HA3HAUCHUE, Ka ¢ MECTUKOM, IToaroroBka k
60opaTopHBIM 000PYIOBAHUEM. MpUEMBI 00paIeHNs (apdopoBast qamka ais MIPaKTHYECKOM
IIpaBuna TexXHUKH BBIIIAPUBAHUS paboTteNe2
6e30macHOCTH
4 MNucrpykrax Habnronenue. YCTpoHCTBO CIUPTOBKHU H IIpakTnyeckas CriupToBKa, CIIMYKH, IToaroToBka 10 KJ1azoB
o Th. IpaBriIa OOPAIIeHNS C HarpeBaTeIbHBIMU padora Ne 2. JIy4H-Ka, CTEKJISTHHAsS 1o reMaM: «M3 ucropuu
I1.P.Ne2 npubopamu TpyOKa, dapdoposas n300peTeH.
Habmronenue 3a ropsimeii cBe- IUTaCTHHA 31eKTpohopHOH

4oi. YCTpoiicTBO 1 paboTa
CIIUPTOBKH.

MalIuHb, «McTopus
TIOSIBJICHUS TJI0O0yCay




MopaenupoBanue

Mopenu kak abCTparupoBaHHBIC KOITHH
M3y4aeMbIX 00BEKTOB U TporieccoB. Moenu
B (pu3uke. DiekTpoopHas MalIuHa KaK
abcTparupoBaHHas MOJICTh MOJTHIH.
Mogenu B Ononornu. bruomornueckue
MYJSDKHA. Mosienu B XUMHUH: MaTepHabHbIC
(MoJeTH aTOMOB, MOJICKYJI, KPUCTAJLIOB,
anmapaTroB M YCTAHOBOK) M 3HAKOBBIC
(XMMHYECKUE 3HAKH, XUMUYCCKUE (POPMYIIBI
Y XUMHYCCKUC YPABHCHHS)

J. DnekTpodopHas MalHa
B JICUCTBUM.
I'eorpaduueckue Monenu
(t100YC, Kapta). bro-
JIOTHYECKHIE MOJICITH
(MyJSDKM OPTaHOB M CHCTEM
OpPraHOB PACTCHHUIA,
JKUBOTHBIX U YEJIO BEKa).
du3nyecKUe U XUMUUCCKUE
MOJICJIA aTOMOB, MOJICKYJI
BE-IECTB U UX KPHUCTAI-
JMYECKUX PEIIETOK

I'mobyc, kapra, MyJsDKH
OpTaHOB U CHCTEM OPTaHOB
pacTeHui, )KUBOTHBIX U
YeroBeKa, MOJICIH
KPUCTaJUTHICCKHAX
PEIIETOK, MOJEKYIT

§ 3.

BbiyuuTh CUMBOIIBI €
Ha3zBaHusMH 10
XAMHWYECKHX 3IIEMEHTOB
(H, C, N, O, Na, Mg, Al,
Si, P,S)

XUMHUYECKUE 3HAKU U (POPMYITBI

XUMUYECKUH DJIEMCHT. XMMH-YSCKHE 3HAKH.
Xummaeckue Gopmyinsl. Ix o6o3HaveHNE,
MIPOM3HOIICHNE W HHPOPMALHs, KOTOPYIO OHU

HecyT. Haekcs! u ko3¢ ¢unnents. [IpocTeie u

CJIOKHBIC BEIICCTBA

J.apocrepkHEBbIE
MOJIEIH BOJIBI, yTIIe-
KHCJIOTO B CEPHUCTOTO
ra3oB, MCTaHa.

HO. Usrorosnenune
MoJenelt MoKy
XUMHYECKHX BEIECTB U3
TUTAaCTUIIMHA

[MapocrepxHe-BbIE
MOJIEITH MOJIEKYJT BELIECTB,
TUTACTHIINH,

[CX5

§4.

JlomanTHui OIBIT
«M3roToB- IcHUE
MoJIeNel MOJIEKYII Be-
IECTB U3 TUIAC-THIINHA»
.Brryu. cumBOIBE 1
Ha3BaH dyeMeH- ToB (Fe,
Au, K, Ca, Cu, Hg, Pb,

Ag, CI, Cr, Zn)
Xumust 1 pu3uKa [ToHsATHA «aTOM», «MOJIEKYJIa», KUOH». J. O6pasibl TBEpABIX MOJIEJIM KPUCT. PEUIETOK, § 5.
OCHOBHBIE TIOJI0)KEHUSI AaTOMHO- BEILECTB KPUCTAIIIIU- noprper M.B. JlomamHui onelT
MoJIeKyJIsipHOTO yueHus. Kpucranmueckoe YEeCKOTr'0 CTPOCHHUSL. JlomoHOCOBa, BOZa B «duddysus caxapa B

cocTosiHue BelecTsa. Kpucramnndeckue
penIeTKy TBepAbIX BemecTs. Juddysus.
BpoyHoBcKkoe 1BIKEHHE

Mogaenu kpucraniu-
YECKUX PEIICTOK.

J3. Pacripoctpanenune
3amaxa 0JICKOJIOHa, Ty-XOB
WJIN JI€30/I0paHTa
(mpourecc muddysun).
J0O. Iuddysus caxapa B
Boze. Auddysus mep-
MaHraHaTa KaJjus B
KeJaTHHe

CTakaHe, caxap,
TepMaHTaHaT KaJIus,
(h1aKkoH ¢ JyXaMu HIN
JI€30/IOPAHT

BoJie, «duddy3us
NepMaHraHaTa Kajius B
KENATHHE

ArperaTHble
COCTOSIHUS
BEILIECTB

[Tousitue 06 arp€raTHoOM COCTOSIHUHM BECUICCTBA.

I'a3000pa3Heble, KUIKHE U TBEPIbIC BEIECTBA.
Kpucrannundeckne u amopgHBIE TBEpIbIe

BCIICCTBA. du3ndeckre U XUMAYECKHE SIBJICHHS

J. Bona B Tpex
arperaTHbhIX COCTOSHUSIX.
TBep/bie BeliecTBa.

J3. «IlepenuBanue»
YIJIEKHCIIOro Ta3a B CTaKaH
HA YPaBHOBE- IIEHHBIX
Becax.

JO. OnsIT ¢ mycToit
3aKpBITOH MIaCTUKOBOI

OYTBUTKOH

[MnactukoBas OyThIIKa,
BECHI, Pa3HOBECH, JIe],
BOJA

§ 6.
IToaroroBka KpaTkux

CcOOOIIEHN 0 MUHE-
panax. 3anganue 8(c. 41)




Xumust
u reorpadus

I'eonorudeckoe CTpoeHNE MITAHETH 3EMIIS:
SIIPO, MaHTHS, TUTOChepa. DIIeMEHTHBINA COCTaB
TEOJIOTHYECKUX COCTABHBIX YACTEH MIaHETHI.
MuHepaiisl ¥ TOpHBIE OpObl. MarmaTuyeckue
¥ 0CaZi04HbIe (OPTaHUIECKUE U
HEOPTaHMYECKHE, B TOM YHCIIE 1 TOPIOYHE)
HOPOJIBI

J. Konnexuust muHepa-
JIOB (J1a3ypHUT, KOPYHII,
XaJTBKOTIUPUT, (HITIOOPUT,
rayut). Kommexrwst
TOPHBIX OpoA (TPaHuUT,
pa3nuaHbIe HOPMBI
KaJbIIUTa — MEJI,
MpaMmop, U3BECTHSIK).
Komneknus roprounx
HCKONaeMbIX (He(PTb,
KaMEHHBIN YToJib, CIIaHIIbI,
TOp).

JI. U3y4yenue rpanuTta c
TTOMOIIBIO YBEINYH-
TEJIIEHOTO CTEKIIa

Konnexuust MuHepanos u
TOPHBIX TIOPOJ, TOPIOYNX
HCKOTIaEMBIX, JTya

§7.

Haiitu B ckazax
IL.IT1.baxxoBa «Maia-
XHUTOBAs MIKATYIKa» 1
«KaMeHHBIH 1IBETOK»
OTIMCaHNe MIHEPAJIOB

10 Xumus u bnonorus XUMHUUYECKUH COCTaB KMBOH KIIETKU: JA3.CnuproBas CnupToBKa, CIMYKH, § 8.
HeopraHmdeckre (BoJa 1 MUHEPaIbHBIE COJIM) U | 3KCTpaKIus XjiIopoduiia CTIUPT, TaOIHIBI O Jomamrauii onslt
oprannde-ckue(OeNKu, KHUPHI, yTICBOIbI, 13 3CJICHBIX JINCTHEB CTPOCHHMH XHBBIX KIETOK, | «B3ammozelictBne
BUTaMMHBI) BeliecTBa. IIpocThie U CoXKHbIE pactenuil. KauectBennas ¢unbTpOBANIBH OyMara, ACKOPOMHOBO KUCIIOTHI
BEIIIECTBA, UX POJIb B )KU3HEACITEIbHOCTU peakuus Ha GeJIoK. CeMEHa MaCIUYHBIX C M0/I0M (OTIpeJiesIeHHe
opranusMoB. buonoruueckas poJsib BOAbIL B JI. Onpenenenue KyJIbTYp, MyKa, BOJa B ButamuHa C B
*uBoii KieTke. @oTtocuHTe3. Ponb xnopodwina | comepkaHusi BOJbI B CTaKaHe, MapJisl, KOk Pa3IMYHBIX COKAX)»
B poTocuHTe3e. bronorunyeckoe 3HaueHue xu- | pacreHuu. OOHapyKe- HAE | CIUPTOBBIMNPACT BOP
POB, O€JIKOB, 3(UPHBIX Mace, YIIICBOI0OB U 3(UPHBIX Macell B
BUTaMHHOB ISl KH3HEAEATEIHOCTH OPTraHu3- arenbCUHOBOM KOPKE.

MOB OOHapyxeHHe Macia B
CeMEHax IOJICOJTHEYHNKA 1
TPENKOTO opexa.
OOHapyXeHHe KpaxMala B
MUIIEHUYHOMN MYyKe.

J1O. B3aumoeiictBue
aCKOpOWHOBOM KHUCIIOTHI C
HoJIoM (oTpe/ieNieHre
BuTamMuHa C B pa3inUYIHbBIX
COKax).

J. Tabnuna «KuBoTHas u
pacTuTenbHast KJIeTKay

11 KauecTBeHHbIE peakiuu B IToHsiTHE O KAUECTBEHHBIX PEaKUUIX KaK O J3. KauecTBeHnHas M3BecTkoBas BoJa, §09.

XUMHU peaKIyax, BOCIPHHUMAEMBbIX peaxiys Ha KUCIOPOJ,. CTEKJIsIHHas TpyOKa, JloMariHuii onsIT

OPTaHOJICIITUYECKH C TIOMOIIBIO 3peHus, ciiyxa, | KauecTBeHHas peakuust Ha | 0Opa3Ibl MUIEBBIX «O0HapyxeHne

00OHSHMS. AHaTUTHYECKHUH (D PEKT.
OmnpenensieMoe BEIIECTBO U PEaKTHB Ha HETO.
Bo03M0OXHOCTh U3MEHEHHS UX POJIH Ha
MPOTUBOMOJIOXKHYIO.

YTJICKUCIIBIH T'a3.

JI. IIponyBanue
BBIIBIXa€MOTO BO3TyXa
yepe3 U3BECTKOBYIO BOIY.
O6HapyxeHue

MIPOAYKTOB, BOJIA, CIIUYKH,
TydnHa,Tadnuna Oprasl
YyBCTB

Kpaxmaja B IpOAyKTax
TTUTAHHUSD»




HU3BECTKOBOM BOJIBI CpENIU
Pa3IMYHBIX BEIICCTB.
JO. Ob6HapyxeHHe
KpaxMmaina B IIpOIyKTax
MMUTAHUS

I'nasa Il. MATEMATHUKA B XUMHU (9 yacos)

12 OTHOCHTEIbHEIC OTHOCHTENbHAS aTOMHAs Macca JJIEMEHTA. HM.xanra obvexmos [ICXD, anroput™ §10.
aTOMHas ¥ MOJICKYJISIpHAs MonexynsapHas macca. OnpeneneHne (3aMOK — uenogex, BEIYHCIICHUS Macc
Macchl OTHOCUTEJILHONM aTOMHOM MacChl XUMUUECKUX uenogex — A010K0, sI010KO0
aneMeHTOB 10 Tabnuie /1. . Menneneesa. — gyceHuya, 2yceHuya —
HaxoxxneHune oTHOCUTENBHON MONEKYIIpHON ameba, ameba — 6enox,
Macchl 10 (opMyIie BelecTBa Kak CyMMEI oerox — JIHK, /THK —
OTHOCHTEJIBHBIX aTOMHBIX MAcC, COCTABIISIIOLIUX | MONEKYAA 800bl, MOLEKYIA
BEIIECTBO XUMHUYECKUX IIEMEHTOB 800bl — AMOM 8000p00a)
13 MaccoBas 1014 31€MeHTa B ITonsiTHE O MaccoBOH 10J1€ XUMHUUYECKOTO AJITOPUTM BBIYUCIICHUS § 11.
CJIO)KHOM BEIIIECTBE aneMenTa (W) B CJI0)KHOM BEIIECTBE U €€ pacyer MaccCOBOI1 JOJH dIIeMeHTa BoTpoCH 4, 5 (c. 65)
o (hopMyJie BEMIecTBa.
14 UucThle BelecTBa U CMECH ITonsaTue o uncrom BemectBe 1 0 cMecu. Cmecu | . Koyutekuus paznuunsix | Kommexiust paznudaHbIX §12.
ra3o00pa3Hble (BO3AYX, IPUPOAHBIN Ta3), )KUA- | BAIAOB MpaMopa W U3ACIH | BUIOB BEIIECTB, CMECEH, Wzydenue cocraa
kre (He(Th) U TBEepabIe (TOPHBIE TIOPOJIEL, (VM MILTIOCTpATTHiA CMC KYJIMHApHBIX CMeCeH 1o
kynuHapHbie cmecu 1 CMC). m3nenuit) u3 Hero. CMmech STHKETKaM
CMecH TOMOTEHHBIEC U TeTepOTEHHEIC PEYHOTO U CaxapHOTO
mecka. Komnekmus HepTu
7 He(pTEenmpOTYKTOB.
Kosekius ObITOBBIX
cMmecel (KyITMHapHBIX
cmeceit, CMC, mamnyneii,
HAITUTKOB U JIp.)
15 OO0beMHas 0715 Ta3a B CMeCH [TonsiTre 06 06beMHOM 071E () . JIlnarpamMmma coctaBa Anroput™m pemieHus 3aga4, | § 13.
KOMIIOHEHTa ra30BOH CMECH. aTMoc(epHOTro BO3ayXa. JHarpaMMBl CocrapneHue
CocraB Bo3/1yXa U MIPHPOTHOTO Huarpamma cocraBa JarpaMM: COCTaB
ra3a. Pacuer o0beMa KOMIIOHEHTa MIPUPOHOTO Ta3a BIIBIXa€MOTO U
ra30BOI CMECH I10 ero 00bEeMHON BBIIBIXaMOTO BO3TyXa
JI0JIe 1 HA000pOT
16 MaccoBas 101151 BeLLIECTBA B [oHsiTHe 0 MaccoBoO# oJe BeruecTsa (W) B aJITOPUTM BBIYUCIICHUS § 14.

pactBOpe

pacTtBope. PacTBopuTtens U pacTBOpEeHHOE
BellecTBO. PacueT Macchl pacCTBOPEHHOTO
BeIlleCTBa M0 Macce pacTBOpau MacCOBOM Ao
pPacTBOPEHHOTO

BEILIECTBA U JIPYyTHE PacyeThl C UCIOJIb-
30BaHUEM DTHUX TTOHATHI

MacCOBOM J0JIKM BEUICCTBA

IMoxaroroBka k
MpaKkTHYecKoi padore Ne
3 (.77
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HUncmpyxkmaosic
no 1h.

IIpaxTudeckas pabora

Ne 3. IlpurotoBieHue pacTBopa
C 3aJJaHHOII MacCOBOM Ao0Jeil
PacTBOPEHHOTO BEIIECTBA

IIpakTnyeckasn
padora Ne 3.

IlInaTensb, KOJIOBI, BECHI,
Pa3HOBECHI, CTaKaH, MEPH.
LUJIAHAP, COJIb, caxap,
BOJA,

Pacuernrie 3agaun ¢
HCIIOJIb30BAHHUEM
MOHSATHS «MacCcoBast
JTOJIS »

18 MaccoBas noss npumecen TIoHsATHE O YMCTOM BEILECTBE U PUMECH. J. Konnexuust Komnexkuust Munepainsl u § 15.
MaccoBast 107151 puMecH (1>) B oOpasie «MuHepaJsl ¥ TOpH. TOPH. IOPOJbI, STUKETKH W3yuenue cocraBa
UCXOJHOTO BemecTBa. OCHOBHOE BEILECTBO. TIOPOJIBI». OT OBITOBBIX U HEKOTOPBIX OBITOBBIX U
Pacyer Macchl OCHOBHOTO BEIIECTBA IO Macce JO. U3yuenue cocraBa (apmaneBTHY. IpenapaToB | (hapMalneBTHYECKUX TIpe-
BEIIIECTBA, COJCPIKAILIETO ONPEAEICHHYIO HEKOTOPBIX OBITOBBIX U MapaToB MO ATUKETKaM
MaccOBYIO JOJIIO pUMeceil, U Apyrue (apmaneBTHIECKUX
MOJU(UKAIMOHHBIE PACIETHI C MIPEnaparos.,
HCTIONIb30BaHUEM THX MOHITHI COZIEpIKaIIX
OTIPEAEICHHYIO OO
MIPUMECEH, TI0 UX 3THU-
KETKaM
19 Pemenne 3ana4 n ynpaxHeHU! 3agaHus Ha KapTOUKax IToaroToBka K KOHTPOJIb-
o teMe «MaTtemaTHka B Hoii pabdote Ne 1 o Teme
XUMUH» «MaTeMaTHKa B XUMHUK»
20 Kontponbuas pabota Ne 1 o KourpoabHas WNHnuBuayaibHbIe 3aaHIS
TeMme «MaTeMaTHKa B XUMUI) padora Ne 1 Ha KapTO4Kax
I'JTABA 11l. ABJEHUWS, IPOUCXOJAINUE C BEHIECTBAMM (11 yacos)
21 Pasnenenue cmeceit. Crioco0bl pa3ziesieHHst cMecel i OUMCTKa 3. Ilpoceusanue cmecu Bona, macno, myka, caxap, | §16

1. CriocoOr1 pa3neneHus
cMmecel

BCIICCTB. HCKOTOpBIe HpOCTGI\/‘IH.II/Ie CIIOCOOBI
pasaciaeHust CcMecei: IIpoOCeuBaHUEC, OT-
CTanBaHUC, ICKAaHTalUA U Jp.

MYKU U CAXAPHO20 necka.
Pasoenenue cmecu nopows-
Ka cepul U JHCene3nbix
onunox. Pazaenenne cmecu
MOPOIIIKA CEePHI U TECKa.
Pazngenenue cmecu BoAbI U
pacTUTENHLHOTO Macha C
MMOMOIIBIO IETUTEIIb- HOM
BOPOHKH.
Lenmpugyeuposanue.
JO. Pazgenenue cmecu
CYXOr0 MOJIOKa U PEYHOTO
TeCcKa.

CHUTO, BOPOHKA
JCIUTCIIbHAasA, CTaKaHbl,
TIECOK, Cepa, KCIJIC3HbIC
OIINJIKH

(c. 83—285). Nomaniawmii
omnsIT «Paznenenne
CMECH CyXOT0 MOJIOKa 1
PEYHOTO MEeCKay.
IIpakTHuyeckas padora
Ne 4, BripamuBanue
KPHCTaJJIOB COJH (10-
MAIlIHUH SKCIIEPUMEHT)
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2. ®unpTpoBaHUE

®dweTpoBaHKe B Jaboparopuu, OBITY U Ha
npousBojcTee. [loHsiTHe 0 GuibTpate

AI.Qursmposanue
Pasnenenue cmecu BobI U
pEUYHOTO TECKa.

. ®unstp HoTTa.
Bopounka Broxnepa. Ycra-
HOBKa 1 (GUIBTPOBAHMS
T10J] BaKyyMOM.
PecnimpaTopHbie Macku U
MapJIeBbIC MOBSI3KH.
JL.H320moenenue obviuno-
20 U CKIaduamozo Quibm-
P08 U3 Quabmpo 6anbHOU
bymazu unu 6ymMaxcHou
cangemxu.
HO.U32omoenenue mapne-
8bIX NOBA30K KAK Cpeocm-
80 UHOUBUOYATLHOU 3aUU-
mbl 6 Nepuood dnudemuu
epunna.

OT1crauBaHMe B3BECU
HOPOILKA JUIsl YUCTKU
HIOCY/IbI B BOJIC U €€

ITecox, Bona, puibTp,
MapJisi, HOKHHIIbI, HUT-KH,
canderku OyMaKHbIE,
pecnuparop, IpOTUBOra3

§16

(c. 86—287). Uzroronie-
HHME MapJIEBON MOBA3KHU.
IIpennoxuts xox
skcnepuMenTa «OT-
CTaMBaHUE B3BECH I10-
POIIKa JIJIsl YUCTKH T0-
CYIIbl U €€ IeKaHTaIUs».
IloaroroBka noknanoB
«McTopust BOSBHUKHOBE-
HUSI IPOTHBOTa3a,
«H.J1.3eauucKmii»

JICKaHTaIs
23 3. AncopOuus [ousitue 00 agcopOIMu U afAcOpOCHTAX. HA3.40copdoyuonnvie YTroab akTUBUPOBAHHBIH, §16(c.87 — 89). Homar-
AKTUBUPOBAHHBIN yroJib KaK BaXKHEULIUI ceoticmsa P-p MENCU-KOJIBL, HUH OIBIT «Acopouus
aJIcOpOCHT, ero UCIIOJIb30BaHKe B OBITY, HA AKMUBUPOBAHHOZ0 Y2l KYKYpY3HBIE MTATOYKH, AKTUBHPOBAHHBIM YTIIEM
MIPOM3BOJICTBE U B BOSHHOM JieNe. Y CTPOHCTBO M. IIpotuBoras u ero OJICKOJIOH, TIPOTUBOTa3 KpacsIIUX BEIIECTB
MPOTHBOTa3a YCTPOHCTRBO. TIETICH- KOJIBD».
JO. Ancopbuns akTH- «AncopOrus
BHPOBaHHBIM YTJIEM Kpacs- KYKYpY3HBIMH TTaJ09Ka-
IIMX BELIECTB HETCH- MU MapOB MaxXy4ux
KOJIbL. AjicopOriust BEIIECTBY
KyKYpPY3HBIMH TTaJI0UYKaMH
apoB NNAaXy4HX BEIIECTB
24 Huctunnsus Juctunnsiuus Kak mpoiecc BblIeNeHus J3. [Monyuenue Y4eOHbIi TUCTHILISTOP, §17.

BEIIECTBA U3 KHUIKON CMECH.
JuctunnmpoBaHHas Boaa 1 00acTy ee
npuMeHeHus. Kpucrammsanus uin BelIapy-
Banue. Kpucraymummsanus v BelmapiuBaHue B
n1abopaTopuu (KpUCTAILTH3aTOpHI U happopo-
BBI€ YAIIKH JUISl BHITAPUBAHMS) U TIPHPOJIE.
[leperonka vedt. Hedrenpomykrsl.
OpaxiroHHas NeperoHKa XHIKOr0 BO3AyXa

JIMCTUIUTUPOBAHHON BOJIbI
C IIOMOIIBIO
1ab0paTOPHON yCTAaHOBKH
JUTSL IEPETOHKU
)kuakocter. Paznenenue
CMeCH IepMaHraHaTta u
Juxpomara Kajius
crocooom
KpUCTAJTU3AIUH.

J. Komnexmmst «Hed1s 1

Komnexuus Hedtes 1 Hed-
TETIPOAYKTHI, TAOIHIIBI
[lepepabotka HEQTH

JloMmanrHuit oneIT
«O4nCTKa BOJBI»




HEe(DTETPOTYKTHI».
Karanuzarop.
J1O.Ouucmra 600bi

25 OO6cyxneHne pe3ynbTaToB OTtansl BBIPAIINBaHAS KPUCTAIIOB COJIH. INoaroroBka k mpaxkTuye-
paKkTHIecKoit paboTer Ne 4 « cKoif pabote Ne 5.
BripamyBanue KpucTaaioB OuncTKa moBapeHHOH
COJIM» (JJOMAITHUH OTTBIT) comu (c. 96)

26 Hncmpyxmaoic pakTHyeckast CrakaHbl, BOPOH Ka, I[IpakTuyeckas padora
no 1h. padora Ne 5. ¢unbTp, Mad. MTATHB, Ne 6.

IIpakTryeckas padora COJIb, TIECOK, (apdop. Wzydenue mporecca
Ne 5 «OuncTka moBapeHHON yarika, BoJa, CTEKJI. KOPpO3HUH XKele3a
COITM» rajgoJKa (TOMaITHHIA OTIBIT)

27 XUMHUYECKUE PEAKIIHN. IlonATHE 0 XUMUYECKOW PEaKLIUU KaK . Ycrpoiicteo PacTBOpBI KUCHOTHL, §18.

YcnoBus MpoTeKaHus U IpoLecce MPEBPALICHUs OTHUX BEIIECTB B KHCJIOTHOTO N3BECTKOBOI BOJIB, Jomamtauii onslT
HpeKpaIieHus JOpyrHue. Y CloBus TeUeHHS U MPEKPAIICHHS OTHETYIINTEI. Mpamop, Kele3o, cepa, «MzrotoBneHue
XUMHUYECKUX XUMHYECKHUX PEAKIHH. J9J. «BynkaHn Ha cTomne». acOecTHp. ceTKa, CaMOJICNIbHOTO OTHETY-
peakuuit Bsaumoneticteue IINATES »

JKCJIC3HBIX OITMJIOK U

HIOPOIIKA Cephl MPH Ha-

rpeBanud. Ilomyuenue

YIJIEKHUCIIOTo Tra3a

B3aUMOJECICTBUEM

MpaMopa ¢ KUCIOTOH U

00OHapy>KEHHE €T C

TIOMOIIIBIO U3BECTKOBOM

Bobl. Katanurnaeckoe

PpasioKEeHNe NepOKCUIa

BOJIOpOAA (KaTaIu3aTop-

Juokcua Mapranmna V.

28 [Ipu3Haku XUMHUYECKUX [Tpu3naku xumudeckux peakiuid. O6pasosanne | A3.Iloryuenue ocaoka YkcycHas Kuciora, coja, § 19.

peakiuit

ocaaka, BBIACJICHUEC ra3a, IIOABJICHUC 3ar1axa,
HN3MCHC-HHUC 1IBCTA, BBIACJICHUC UIIHU
IOrJIOICHUE TCILIA.

2uopokcuoa meou (11)
peaxyuell 0OMeHa.
Bo3sronka uona.
Briaenenue rasa us3
pactBopa.
J.Bzaumoodeticmeue
VKCYCHOU KUCTLOMbL C
numveso coooil
(euopoxapbonamom

Hampus). Yoanenue nsamen

om pacmeopa uooa.

HO.IIpuzomoenenue numo-

Haoa

npobupkw, fox,
CIIUPTOBKA, CTEKJISTHHBIN
KYIOJI, CIIMYKHU, CIIUPTOBKA

Jomamnuii onsit «IIpu-
TOTOBJICHHE JINMOHAIA»
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OO6cyxeHne pe3yabTaToB
MpaKTHIeCKOr paboThl Ne 6
«M3y4yenue nporecca KOppo3uu
JKene-3a» (IOMAITHHH OTIBIT)

Ipoitecc Koppo3uH xene3a.

YcnoBust, BEI3BIBAIOIIAE KOPPO3HUIO JKEIe3a.
Bpen, HanocuMBIi IpolIeCCOM KOPPO3UHU

HapOJHOMY XO3SHCTBY.

TToarotoBuTH AOKIAABI HA
Temy «Brinaromuecs
PYCCKHE YYCHbIC-XUMUKI,
K KOH(pEpeHINN

30 O000IIIeHNE U aKTyaTu3aIus 3asaHus Ha KapTOYKax IToaroroBka K KOHTPOJIb-
3HaHUI 10 TeMe «SIBieHus, mpo HOH pabote No2
HCXOASIINE C BEIECTBAMI.

31 KonTtponsHas pabora Ne 2 KoHnTtpoabHas IToarotoBuTh
WroroBast koHTpoOIJIbHAS paboTa padora Ne 2 COOOIICHHUS Ha TEMY
(TectupoBaHue) «Bpiaronyecs: yueHsle

XUMHUKI»
I'JTABA IV. PACCKA3bI IO XUMHHU (3 yaca)

32 YueHndeckas KOHQEepeHIHs Bxiaz, BHECEHHBIN pyCCKUMHU YICHBIMU — ITopTpets! yuensix M. B. (c. 111 -122)

«Bpinatomuecs pycckue XUMMKaMU B pa3BuTHe XuMuu. JKusHb n JlomoHOCOBa,
YUEHBIE-XUMUKI. nestensHOCTE M. B. JJoMmoHOCOBA, J.M.Menneneena,

0 >KHU3HU U OEITEILHOCTU . Y. Menpeneena, A.M.bytneposa u ap.
M. B. Jlomonocosa, 1. 1. A. M. bytneposa

Menneneena,

A. M. bytneposa

33 Konkypc coobuiennii yqammxcs | MHOrooopasyue XMMHYECKHX BEIIECTB. Kanrn s (c. 123 —145)
«Moe mobrMoe XMMHUYECKOe JOTIOJTHUTENBHOTO YTCHUS
BeecTBo». OO0 OTKPBITHH, 110- 10 XUMHH, TIPE3EHTALNN O
JTy9eHWX ¥ 3HAUYCHHH BbI- XMMHYECKHUX BEIIECTBAX
OpaHHOTO XUMHYECKOTO
BeIlleCTBa

34 KoHkypc cooOrieHui,, (c. 146 — 154)

TIOCBSAIIICHHBII HCCIIEIOBAHKSIM B
00J1aCTH XUMUYECKHIX PeaKInit

Oos3aTenbHbIC YUeOHbIC MATEPHAJIBI VIS YYCHHKA:
I'a6bpuensu O. C., Octpoymos 1. I'., Axnebunun A. K. «Xumus. BBonHsIi kKype. 7 kinacey .- yuyeOHoe rmocodue ans yqammxcs. - M.: poda, 2013 r.

JdomosiHuTEIbHAS JIUTEPATYypa:
Anux6eposa JI. YO. 3auumatensHas xumust: Kaura i yyamuxcs, yuureneid u poauteneit. — M.: ACT-TIPECC, 1999.
D.I'pocce, X BaiicmanTens Xumust 41 110003HATEITBHBIX
Tabpuensn, O.C. Xumus. § k. : xumuueckuit sxcniepumenT B 1mikone / O. C. ['abpuensu, H. H. Pynos, B. U. Tonkynos. — M.: JIpoda, 2009.

IMa6puensu, O.C. Xumus. 8 k1. : HacToabHas kaura 11 yuutens / O. C. 'abpuensa, H. I1. BockoOoitnukosa, A. B. SmrykoBa. — M.: JIpoda,

XHUMHUYECKas SHIUKIIOME AU

YyeoHo-MeToAunYECKOE 00ecreuecHue




Iudposbie 06pa3oBaTe/IbHbIE PECYPChI H PECYPChI CETH HHTEPHET
http://pedsovet.su/ caiit IleacoBet.py ( mpe3eHTAIUH, Pa3pabOTKH. ..)
http://www.uroki.net/ Bce anst yuurens Ha caiiTe Y pOKU.HET
http://window.edu.ru/ Emunoe okuo JJocTym Kk 06pa30BaTe/IbHBIM pecypcam
http://www.uchportal.ru/ Yuurenabckuii moprain



http://pedsovet.su/load/97
http://www.uroki.net/
http://window.edu.ru/
http://www.uchportal.ru/

