


Pabouasa nporpamma no xumumm
ana 8—9 Knaccos

MosAcHUTeNnbHaA 3anNMUCKa

Pabouast mporpaMMa pacKpbIBaeT cofieprKaHie OOydeHVsT XM
ydarmxcsi 8 —9 kmaccoB oOrieo0pasoBaTe/TbHBIX OpraHvsanmit. ITpo-
rpaMMa cocTapjleHa Ha OcHOBe DyHIaMeHTaIbHOTO sflpa CoflepPyKaH
obrrero obpasoBaHss, TPeOOBaHMI K pe3ysIbTaTaM OCBOEHVISI OCHOB-
HOVI 00pa3oBaTeIbHOV IIPOrPaMMBbI OCHOBHOTO OOITIero o0pa3oBaHis,
pesicTaBIeHHbIX B DellepaJIbHOM TOCyIapCTBEHHOM OOpa3oBaTeiIh-
HOM CTaH/IapTe 0o0I1ero o0pa3oBaHsl, IIPOTPaMMBI Pa3BUTVIS YHUBEP-
CJIBHBIX y4eOHBIX HEVICTBUN, IIPOrPaMMbl [1yXOBHO-HPaBCTBEHHOTO
PasBUTHA ¥ BOCIIMTaHVS JIMYHOCTI. Pabovas mporpaMMa Takke pea-
JIM3yeT TeHepaIbHble 11eJIM OOIIero oOpa3oBaHNs, aBTOPCKME VeV
Ppas3sBMBAIOIIETO OOy YeHVIs], Pe3ysIbTaThl MEXXITPEIMETHOV IHTET ALV,

Paboyas nmporpamMma coCTOUT 13 CIIeIYIONINX pa3/lesioB.

1. IloscnumenvHasa 3anucka, B KOTOPOVI KOHKPETU3MPYIOTCS 00-
IVe 11eJIVi OCHOBHOTO OOIIero o0pa3oBaHMs C YUETOM CHenyUKA
XVIMWUV KaK y4eOHOTo IIpefiMeTa.

2. Obwas xapakmepucmuka xypca.

3. Mecmo xypca xumuu 8 yuebHOM naaHe.

4. Pe3yavmamul 0c80EHUA KYPCA XUMULU.

5. Codepaxcanue yuebHo20 npedmema.

6. IlaaHupyemble pe3yabmamul 0OYUeHUS.

7. Temamuueckoe naaHuposaHue (C oripeiesieHrieM OCHOBHBIX BUI-
0B y4eOHOVI 1esITeJTbHOCTH).

8. PexomeHndayuu no ocHawjeHu yuebHO20 npoyecca.

MuipoBasi 1 HallMOHaJIbHAs CHICTeMa O0IIIero oo pa3oBaHs IIpeTep-
IleBaeT B HaCToOsdIllee BpeMsl MHTeHCUBHBIe 13MeHeHMs. OHa aKTVMBHO
BOBJIeUeHa B IIPOIIecC ITI00aIM3aliY, TAe CTAaHOBUTCS OCHOBHBIM Me-
XaHV3MOM peaI3aliviii MOV YCTOMYMBOIO PasBUTVISI MIpa, IIPHO0-
peTaeT HOBbIe CBOVICTBA: TYMaHW3M, MHTEeT PalllIo, IMHaMM3M, MOOVIIb-
HOCTb, JIMYHOCTHO-OPVIEHTIPOBAHHBIVI XapaKTep.

I'1aBHbBbIE 11€JIM OCHOBHOIO 00111€T0 00Pa30BaAHNA COCTOSIT:

1) B popMumpoBaHMY 11€JIOCTHOTO IIpeJICTaBIeHNsI O MUpe, OCHO-
BaHHOTI'O Ha ITPMOOpeTEHHBIX 3HAHWAX, YMEHVSX 1 CIToco0ax fesiTerTb-
HOCTV;

2) mpmoOpeTeHMI OIBITa Pa3HOOOPA3HONI [IeATeIbHOCT, IIO3Ha-
HWS ¥ CAMOIIO3HaHMS;



3) IHOHIroTOBKe K OCYIIECTBJIEHVIO OCO3HAaHHOIO BRIOOpa MHIVBY-
IyasTbHOVI 00pa30oBaTeIbHOV VIV PO eCcCOHATBHON TPAeKTOPUL.

B cucreme obmiero obpaszoBaHmsi yueOHBII HpeaMeT «XVMs»
BHOCWT BECOMBIVI BKJIaJI B OOy UeHVie, pa3BUTIE 1 BOCIIMTaHME IIIKOJIb-
HVIKOB, B POPMVPOBaHIIE Y YYAIIMXCS HAyIHOV KapTUHBI MU pa VI M-
poBO33peHMs. VI3yueHne XM SIBJISETCS OIHVM W3 KOMIIOHEHTOB
IIpoliecca pa3sHOCTOPOHHETO Pa3sBUTHS VI BOCIITaHVIS 00y JaroIIvIXCs,
CTaHOBJIEHVIS VIX VIHIVBUAYJIBHOCTV, CIIOCOOHOCTY aZlalI TV POBAThCS
VI ICLIOJTB30BaTh CBOVI ITOTEHIIMAI B BBIOOPE [TajIbHeTIIIero oopasosa-
HVISL, TIPOPeCcCrOHAIIBHOVE JIeSITETIFHOCTY, a TaKXXe Peain3oBaTh cedst
B YCJIOBVISIX COBPEMEHHOro 00IIecTBa.

H3yuerue xumuu cnocobecmeyem peuteHuio obwetl yeau ecmecm-
8EeHHOHAYHHO20 00paszosaHus — dams eduHoe npedcmasaeHue 0 npu-
pode, chopMuposams ecmecmeeHHOHAYUHYO KAPMUHY MUpa, Mupo-
8033peHue U IK0N02UHECKYI0 KYAbIMYPY, @ MAK*e 8HOCUM 8KAA0
8 popmuposaHue HpascmeeHHoCcMu, OYX08HOCMU, 0OWUX KAHOHUeBbLX
KomMnemeHyuil, B BOCIIMTaHNe TPYHAOJIIO0MS, SKOJIOTMYIECKO M TI0-
TPeOUTeIIbCKOV KYJIBbTYPBI YUaIIVIXCS.

HN3ydyenne XuMuUHM B OCHOBHOII LIKOJIe NPU3BAaHO o0ecme-
YHTh:

® (hopMmpoBaHVE CUCTEMBI XMIUECKMX 3HAHM KaK KOMITOHEH-
Ta eCTeCTBEHHOHAYYHOVI KapTVHBI MUPa;

® pas3BuUTHE JIMIYHOCTY OOYYalOImMXCs, WX VHTeIUIeKTyaIbHOe
VI HPaBCTBEHHOE COBEPIIIEHCTBOBaHMe, (POpMMpoOBaHVe Y HIX I'yMa-
HVICTVYECKVX OTHOIIIEHVVT 11 9KOJIOTMYEeCK! 11eJ1ecO00pa3sHOro IioBe-
HeHVs B OBITY I B TPYIOBOVI I€SITeIIbHOCTV;

® BLIPabOTKY HOHMMAaHVIS OOIIeCTBEHHOVI IIOTPeOHOCTN B Pa3BU-
TUV XVIMUV, @ TaKXXe POPMMPOBaHME OTHOIIEHVS K XMMUM KaK K BO3-
MO>KHOV 00s1acTyt OyIyIIievt IIpaKTUIecKOV esITelIbHOCT;

® (popmupoBaHMe yMeHMII Oe3011acHOro obpallleHNs C BelecTBa-
MU, VICIIOJIb3yeMBIMI B ITOBCETHEBHOVI JKM3H.

O6wan xapaKTepucTMKa Kypca

ConepxaHne yueOHOTo mpeaMeTa «XUMMs» B OCHOBHOV IIIKOJIe
HeTIOCPeJICTBEHHO CBsI3aHO C HayKOV XVMMMeVl, OTpakaeT e€é 0ObeKThI
VI JIOTVIKY XVIMYeCKOT'O ITO3HaHM. DTO 00YCIJIOBIEHO POJIBIO XMWY
B ITO3HAHMM 3aKOHOB IIPUPOJIBI ¥ MaTepUaIbHOM XXM3HM 00IIecTsa,
B pellleHn I7100aIbHBIX ITPOo0sIeM JesioBeyecTBa (IIMTaHMe, 310PO-
Bbe, OJI€XK[1a, OBITOBBIE V1 IPYIVie CPEeNICTBa M T. [1.).

B kypce xumMuHM peau3ylOTCs CJelyloliHe NPHOPHTETHbIE
Hjeu:
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® 2YyMaHU3ayua copepykaHvis, BbIpakeHHasl yBaKMUTe/IbHbIM OT-
HOITIeHVeM K 00yJaroreMycs KaK YHUMKaIbHOV pacTyIIei IMIHOCTY,
co3faHMe YCJIOBUV I ero oOydeHMs, pasBUTHS M caMopeasIn3a-
v,

® Juddpepenyuayusa yaeOGHOro MaTepmasa, odecriedeHHas ypoB-
HEBBIM ITOCTPOEHVEM yUeOHVIKOB U 3alaHUII PA3JIMIHOV CTEIIEeHN
CJTOXKHOCTV;

® fyHdamenmarusayus u Memodoa02u3ayUR COfrepKaHms Ipes-
MeTa KaK IpropureTa PyHIaMEHTUIBHBIX VeV, IIOHSITIV, TEOPWIL,
3aKOHOB, TEOPETMYECKVX CUICTEM 3HaHWMI, OOOOIIEHHBIX yMEeHW
VI YHVIBEPCAJIbHBIX METOIOB ITO3HAHIS;

® npobaemMHOCMb U3YHEHUS, pa3sumus u 0600weHus yuebHo20
mamepuana: BKIIOUeHVIe pasHbIX IIpo0JIeM B cofiep>kaHue Bcex Kyp-
COB XMMMM, 000OITIeHVIe U CCTeMaTU3alVisl 3HaHUTA, BbIJIeJIeHe
0000ITIaIOMVIX TeM B KOHIIe KyPCOB XVMUM U 1IP.;

® HOpMUPOBAHUE XUMUUECKUX NOHAMUIL U UX Meopemu4ecKLUx
cucmem, peajm3anyis X 3BPUCTIYECKMX PyHKINI B aKTUBHOV [1es-
TEJIBHOCTV OOYYaromxcs;

® gHYymMpunpeoMemHasn U MexnpeomMemHas uHme2payus Ha oCHO-
Be OOIIVX IieJIeVt, 3aKOHOB, TEOPWI, TIOHSTIUI, CITOCOOOB pereHvs
VIHTETpaTVBHBIX IIpo0iIeM;

® 5K0.102U3aYUA KYPCA XUMUUTIOCPEICTBOM SKOJIOTO-BasIe0IIOT -
YeCcKOVI HallpaBJIEeHHOCTY COJIeprKaHs Ha OCHOBE IIPVHITNIIA ITpeeM-
CTBEHHOCTV, 0000IIIeHMsT 3HaAHWIA;

® npaxkmuueckas HANPABAEHHOCMb COO0epHCaHUus (TeXHOJIOTmYe-
CKUVI VI IPYTOVI IIPUKITQTHOVI MaTepual Kypca, CBelleHNs O IIpVMeHe-
HVIV BEIIeCTB, PaCKPBITVe 3HAYEeHVSI XVIMUY B XKV3HM YeJIoBeKa M IP.);

® Da3HOCMOPOHHee pa3sumue u 60CNUMAaHUe 00yHarwuxcs cpes-
CTBaMM I BO3SMOXHOCTSIMY y4eOHOTO mpeaMeTa «XUMMUsi»;

® co30aHue npednocyLI0K 01 pa38UMUS JIIHOCTY YIeHVKa, €r0
VIHTepeca K XVIMUV V1 COOCTBEHHOV [1eSITeJTBHOCTI KaK YCJIOBIIE CO3Ha-
TEJIBHOTO OBJIa/IEHMS IIPEIMETOM.

Hoeu eymanuzayuu upaszeusarnouje2o 00y1eHUs IPOHN3bIBAIOTBCE
cofieprKaHMe Kypca XVMMIM 1 IIporiecc ero n3ydeHvst. OHM OCyIIecTB-
JISIOTCA Yepe3 MHAMBUIY aJTbHO-TMd depeHITNpOoBaHHBIN, CICTeMHO-
VIHTeTpaTUBHBIV, JIVTYHOCTHO-AeATe/IbHOCTHBIV ITOJIXObL, YPOBHEBOE
IoCTpoeHe yueOHOro MaTepuasia.

Baxnerier sagader ryMaHM3aly y9eHV SIBJISIeTCA CO3HAME b~
Hblil 8bI60D YueHUKoM cgoell uHOusUdYarbHoil 06pasosamenvHoil mpa-
exmopuu.

HNuTerpanus cojmep:kanus Kypca (BHYTPUIIpeIMeTHAsl ¥ MeX-
IIpe/IMeTHas), pellleHlie MHTerPaTUBHBIX IIPO0sIeM MMEIOT MeCTO B CO-
Jep>KaHUM BCeX TeM KypcoB Xmmum. VIHTerparpst u 1mpob1eMHOCTb
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coflep>XaHs Kypca XMWV HallpasJieHbl Ha YIUIOTHEeHVe VI MYHVMI3a-
LIVIFO COfiep KaHVIsl, Ha YKPYITHEeHVIe eTO AMAaKTUYIeCKIX eVHALL U Ofl-
HOBPeMeHHO Ha paclIipeHe 10JI TBOPUYeCKOro IIpUMeHeHMs 3Ha-
HUVL. DTO BHOCUT CYIIIeCTBEHHBIVI BKJIaJl B Pa3BUTMe VIHTeIUIEKTa U
MUPOTIOHVIMAHVIS YYaIIIVIXCS.

O0o0menne M CHCTEMATH3ANHWSA 3HAHWI M CIOCO00B [eATENIb-
HOCTH. 3HaUMTe/IbHOe MeCTO B IIPOIle[lypaX MHTErPALIN M YIUIOTHe-
HWSI cOflep>KaHs OTBeZleHO 000OIIeH IO 11 CCTeMaT3alliy 3HaHWTA,
oboOmaroryM BbIBofiaM. Perriennie 3aa4 rymMaHmsanmy, pyHgaMeHTa-
JIM3aLWV VI 5KOJIOTV3AlINM XVIMWYEeCKOTo 00pa3oBaHs HEBO3MOXKHO
0e3 MHTeTpaly CoflepyKaHVIs OTIEIBHBIX KYPCOB 1 yUeOHBIX IIpefiMe-
TOB, 0e3 dopMMpOBaHMSA YMEHUV HPVMEHSTh MHTerPUpPOBaHHBIE
3HaHVS Ha IIPaKTHUKe.

JKoJ0ru3anusi — OHa 13 TeHepaIbHBIX JIVTHI, IIPOXOMSIINX e-
pes3 Bcé cozrepyKaHMe yueOHOro ImpeaMeTa « XUMIS».

Bormpocs! 5K0JIOTMUecKoro HalIpaBIeH s M3y4JaloTcs BO BCeX Kyp-
caxX XVIMMWM, pacKpbIBalOT OCHOBHBIE ITPOOJIEMBI 3KOJIOTMM, CBS3aH-
HBIe C XVIMVIEeVI, Iy TV VX PeIlleHVs], poJIb B 3TOM IIpoIiecce Xmude-
CKOVI HayKW 1 IIPOM3BOJICTBA.

ObGyuaroryecs: IproOpeTaroT HOBBIVI aCTIeKT 3HAHWV 11 YMEHWTA,
a TakKXe IIeHHOCTHOT'O OTHOIIIEHVSI K IIPUPO]Ie U 3II0POBBIO.

IIpakTHYeckasi HANPABJIEHHOCTh Kypca XMMHH — OJIHA M3 BaX-
HEVIIIVIX JIMHUI Pa3sBUTHS €ro CoflepKaHMs M IIpoliecca O0ydeHms,
oIperierisieMasi TECHOVI CBSI3bIO HAYKV M TEXHOJIOTUM C KV3HBIO KaK
I7IaBHBIM VX Ha3Ha4eHVeM. Herpexomsimas 3agaya XMy — ToJTyde-
HVIe BEIIleCTB VI MaTePUaIOB C 3a/JaHHBIMV CBOVICTBAMW, YAOBJIETBO-
PAIOIINIX MHTEHCUBHO pacTyIye rorpedbHocty obmectsa. OHa oTpa-
JKaeT IPaKTUYEeCKyI0 HaIIPaBIeHHOCTh VI BBIIEISEeT B3aVMOCBSI3aH-
Hble OOBEKTBI XVMWMV, TaK/e KaK BeIeCTBO, XMMWMYecKasl peaKIiys,
XVIMWYecKasl TEXHOJIOTVISL. DTO IIpeIosiaraeT OTpakeHe VX B3aviMO-
CBSI3V1 M B IIpOlLlecce XuMmdeckoro oopasosanmsi. [Ipakmuueckas Ha-
npasaeHHOCMb NPOHU3bl8AEM 8ecb npeomem.

Humeepayus, akoa02u3ayus U npakmu1eckas HanpasAeHHOCMy —
dakToph! pasBuUTKA collyMa, OOIIIVe 11e/I COBpeMeHHOro o0paso-
BaHVISL.

J1J151 cCO3HATEIBHOTO OCBOEHVISI ITPeJIMeTa B Ky PC XMWV BKITFOUEHbBI
o0s13aTeIbHBIe KOMITOHEHTBI COJIEP)KaHMSI COBPEMEHHOTO XVMITJe-
CKOT0 00pa3oBaHVIs:

1) xumuueckue 3HaHus (TeopeTuyecKue, MeTOIOJIOTMYECKNe,
IpUKJIaJIHbIe, OIMCaTeIbHble — S3BbIK HayKM, aKCUOJIOTIUecKye, Mc-
TOpWUYecKye 1 Ip.);

2) pasauumble ymenus, Hasbiku (0OIIeydeOHbIe 1 crelddeckie
10 XVIMUW);
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3) yeHHoCmMHOe omHoweHue (K XVIMIVI, XVI3HW, IPUpoze, o0paso-
BaHWIO M T. I1.);

4) onvim npodyxmueHoil desmeabHOCMU Pa3HOTO XapakTepa,
oOecrieunBaroOIIVI pa3BUTVIE MOTMBOB, MHTEJUIEKTa, CTIOCOOHOCTEN K
caMopeaIM3aLVV VI IPYIVIX CBOVICTB JIMUHOCTU YYE€HIMKA;

5) Karouesbvle U YueOHO-XUMUUeCKUe KOMNemeHyuu.

B KadecTBe WLEHHOCTHBIX OPHEHTHPOB XMMHUYECKOro o0pa3o-
BaHMsl BBICTYIIAIOT OOBEKTHI, M3y4aeMble B Kypce XWMWW, K KOTO-
PBIM y oOydaroryxcs popMupyeTcs IIeHHOCTHOe OTHoIeHe. [Tpn
5TOM BeZYIIYIO POJIb MIPAIOT ITO3HABATEIbHBIE IIEHHOCT, TaK Kak
IaHHBI y4eOHBIV IIpeIMeT BXOIWUT B IPYIIIY IIpeIMeTOB II03HaBa-
TEJIHOTO I[VIKJIa, IVIaBHAs 11eJIb KOTOPOTO 3aK/II0YaeTCs B M3YYeHUN
HPUPOLIBL

OcHOBY N03HABAMEALHBIX YeHHOCMell COCTABIISIOT HayYHbIe 3Ha-
HVISL, HayYHbIe METO/bI II03HAHNS, a [IEHHOCTHBIE OpreHTarm, pop-
MUpYeMble y YUaIIVIXCS B IIPOLIecce M3y YeHNS XM, ITPOSIBIISIOTCS:

® B IIpU3HAHWNY [JEHHOCTV Hay4YHOTO 3HAHVIS, €ro IIPaKTIIecKOT
3HAYVIMOCTV, JJOCTOBEPHOCTV;

® [IeHHOCTV XVIMIYECKMX METOOB VCCIIENOBAHIS XVBOVI U He-
XXVBOVI IIPUPOLIBL,

® [JOHVMaHNM CJIOKHOCTY 1 IIPOTUBOPEYMBOCTVI CAMOTO IIPO-
11ecca TI03HAHMS KaK M3BEYHOIO CTpeMJIeHNS K VCTVHE.

BxauecTBe 066eKIM06 YeHHocmellmpyda ubbimaBbICTy 1Al T TBOP-
yeckasi Co3ujaTesIbHasl AesTeJIbHOCTh, 3[I0POBBI 00pa3 XW3HM, a
YeHHOCMHble OPUeHMAYUU cO0ePHAHUL KYPCA XUMUU MOTYT paccMart-
PpVBaThCS Kak (POpPMIUpPOBAHIE:

® YBaXXMTEIPHOI'O OTHOIIEHVISI K TBOPYECKOV CO3V/IATeTbHOM
HesITeIIbHOCTVL;

® [[OHVMMaHNS HeOOXOMVMOCTH 3I0POBOrO 00pasa XMU3H;

® 10TpebHOCTM B 0e3yC/IOBHOM BBITIOJTHEHMM ITpaBi1 Oesoriac-
HOTO VICITOJIb30BAHVISI BEIIIECTB B IIOBCEHEBHOVI JKM3HIL;

® (C03HATEJILHOIO BBIOOpa Oy/y1iert podeccroHaIbHO fesi-
TEJIbHOCTIA

Kypc xmumun obr1azaeT peastbHbIMM BO3SMOXXHOCTSIMM [T POpMI-
POBaHVS KOMMYHUKAMUBHBIX YeHHOCMell, OCHOBY KOTOPBIX COCTaBIISI-
0T IIpoIiecc OOIIeH s, IPaMOTHAsI pedb, a [IEHHOCTHBIE OPVEHTALAV
Harpas/leHbl Ha OpMIpOBaHMe Y yUallyIXCs:

® HaBLIKOB IIPpaBIIJIBHOI'O VICIIOJIb30BaHVA XVIMUYEeCKOM TeEpMI-
HOJIOTVIV VI CVIMBOJIVIKVA;

® 110TpeOHOCTY BECTY [MAJIOT, BEICIYIIBATH MHEHVIE OIIIIOHEH-
Ta, y4aCTBOBATh B JIVICKYCCUVI;

® C110cOOHOCTV OTKPBITO BBIPaXKaTh ¥ apryMeHTUPOBaHHO OT-
CTaMBaTh CBOIO TOUKY 3PEHVIsL.



MecTo Kypca Xumum B yue6HOM nnaHe

@DeepasIbHBIM TOCYAAaPCTBEHHBIM 00Opa3oBaTeIbHBIM CTaHAap-
TOM IPeyCMOTPEeHO M3y4deHMe Kypca XVMWUU B OCHOBHOW IIIKOJIe
KaK 4acTy obpasoBaTebHOM 00s1acTn «EcTecTBeHHOHaYUYHBIe IIpef-
METBD».

OcobeHHOCTY CoiepKaHNMS Ky pca XVIMWM SIBJISIOTCS TITaBHOV ITPY-
YMHOV TOTO, YTO B y4eOHOM IUIaHe 3TOT IIpelIMeT IOsIBJIseTcs IIo-
CJIETHVM B Ps/Ty €CTeCTBeHHOHAYYHBIX JVICITUIUIVH, IIOCKOJIbKY IS
€r0 OCBOEHVIS IITKOJIBHVIKY JTOJDKHBI 00JIa1aTh He TOJIBKO OITperIe/IeH-
HBIM 3aIlacoM ITpe/jBapUTeJIbHBIX eCTeCTBeHHOHaYyUYHbIX 3HaHWII, HO
VI JOCTATOYHO XOPOIIIO Pa3sBUTHIM aOCTPaKTHBIM MBIIUIEHVIEM.

Pabouast mporpaMma Ha M3y4eHVe XVIMWUY B OCHOBHOI IIIKOJIe OT-
BOIUT 2 y4eOHBIX Yaca B HeeJIIO B TeUeHme IBYX JIeT (8 11 9 Ki1accel).
Bcero 140 gacos.

[Tporpamma peai3oBaHa B yueOHVIKaxX XYMV, BBITYIIeHHBIX V13-
IlaTeJIbCKVIM 1ieHTpoM «BerTana-I'pad»:

® Kysneyosa H. E., Tumosa 1. M., I'apa H. H. Xvimusi. 8 Kitacc;

® Kysneyosa H. E., Tumosa 1. M., I'apa H. H. Xvimmsi. 9 Ki1acc.

Pe3ynbTaTbl OCBOEHUA KypCa XMMUU

VIsygeHue XvMuM B OCHOBHOW ITIKOJIe JTaéT BO3MOXKHOCTb JTIOCTIYb
CJIeAYIOIIVIX Pe3yJIbTaTOB B HaIlpaB/IeHVV JHYHOCTHOIO Pa3sBHTHS:

1) BocnMTaHMe POCCUVICKOV I'PaskIaHCKOV MAEHTUYHOCTH: Mat-
puoTusMa, yBakeHns K OTedecTBy, IIpOIIUIOMY M HAaCTOAIIIEMY MHO-
roHalVOHaJIbHOro Hapopga Poccum; ocosHaHMe cBoevl STHUYeCKOV
NPUHA/IJIeXXHOCTY, 3HaHVe VICTOPUM, S3bIKa, KyJIbTYypbl CBOEro Ha-
poria, cBOero Kpasi, OCHOB KyJIbTypHOI0 Hacjlefyus Hapomos Poccum
VI 4eJIoBeYecTBa; yCBOeHVe TyMaHUCTUYeCKNX, IeMOKPaTUIecKmxX 1
TPaJVIIIVIOHHBIX 1I€HHOCTeVl MHOTIOHAIMOHAIBHOIO POCCUVICKOTIO
oO1recTBa; BOCHMUTaHMe YyBCTBa OTBETCTBEHHOCTW M JI0Jira Iiepest,
Ponmror;

2) dopmmpoBaHMe OTBETCTBEHHOTO OTHOIIEeHMs K y4eHUIO, TO-
TOBHOCTY ¥ CITOCOOHOCTM 00y YaroIxcsl K CaMOPasBUTHIO 11 caMO00-
pa3oBaHMIO Ha OCHOBE MOTVBALMM K OOy4YeHMIO 1 ITO3HAHMIO, 0CO3-
HaHHOMY BBIOOPY ¥ IIOCTPOEHMIO [AajIbHeVIIel VHAVBI/TY IbHOVI Tpa-
eKTopum 0Opa3oBaHMs Ha Oa3ze OPMEHTPOBKI B MyIpe PO eccuit 1
IpoeccroHaIbHBIX IIPEAIIOUTeHNUT C yYETOM yCTOMYMBBIX IIO3HaBa-
TeJIbHBIX IHTEePeCoB, a TakKe Ha OCHOBe (POpMMpPOBaHMs YBaKUTeITb-
HOT'O OTHOIIeHMs K TPYy/ly, PasBUTHs OIbITa y4acTHs B COLMAJIbHO
3Ha4VMOM TpPY/ie;
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3) dopmupoBaHMe 11€JIOCTHOTO MUPOBO33PeHNsI, COOTBETCTBYIO-
II[er0 COBPeMEeHHOMY YPOBHIO PasBUTMS HayKu ¥ OOIIeCTBEHHOV
NPaKTVKY, YUUTBIBAIOIIEro COMaIbHOE, KYJIbTYPHOE, S3bIKOBOE, I1y-
XOBHOEe MHOTr000Opasvie COBpeMeHHOTO MVIPa;

4) dopmmpoBaHe KOMMYHMKATUBHOV KOMIIETEHTHOCT B OOIIIe-
HWV 11 COTPYIHIYECTBE CO CBePCTHMKAMM, I€ThMV CTapIIIero M MiTal-
IIIer0 BO3pacTa, B3POCIIBIMI B IIpoIiecce o0pa3oBaTeIbHON, O0IIecT-
BEHHO I0JIe3HOV, y4eOHO-1ICCIIe0BaTeITLCKONT, TBOPUECKOVI U APYTVIX
BUJIOB e TeTLHOCTII;

5) dopmmpoBaHe IIEHHOCTM 300POBOTrO ¥ Oe30racHOro odpasa
KVI3HV; YCBOEHVIe IIPaBVII MHAVBYY JIbHOTO VI KOJUTEKTMBHOTO Oe30-
TTaCHOTO ITOBEIeHNS B UPe3BbIYalHBIX CUTYAIIVSIX, YTPOXKAIOIITVIX XKI3-
HVI VI 3[J0POBBIO JIIOIEV], ITPaBIII IIOBEEHVS Ha TPAHCIIOPTe U Ha 10-
porax;

6) dopmmpoBaHIe OCHOB 3KOJIOTYECKOVI KYJIbTYPbl, COOTBETCT-
BYIOIIIElI COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOTO MBIIIIEHVs, pas3-
BUTVIE OIIBITA SKOJIOTMYECKV OPMEHTPOBAHHOV, pedprieKCMBHO-O11e-
HOYHOVI VI TIPaKTVYEeCKOVI [IeSITeJIbHOCTY B KM3HEHHBIX CUTYaIVsIX.

MeranpeMeTHBIMH Pe3yJIbTaTAMH OCBOEHWS OCHOBHOW o0pa-
30BaTeJIbHOVI IIPOrPaMMBbl OCHOBHOTO OOIIero oOpa3oBaHMS SBIIS-
FOTCSI:

1) yMeHMe caMOCTOSATEIIEHO OIIpeNIeIsiTh 1IeJIV CBOeTro 0OydeHms,
CTaBUTB 1 (POPMYIINPOBATH )11 ceDst HOBBIE 3a7jauyi B y4é0e 11 IT03Ha-
BaTeJIbHOM JeSTeJIbHOCTY, Pa3BMBAaTh MOTUBBI M VMHTEPEChI CBOEV
[IO3HaBATEJILHOVI IeITeILHOCTVI;

2) yMeHVe CaMOCTOSITeIbHO TUIAHVIPOBATH ITy TV IOCTVIKEH VIS I1e-
JIevi, B TOM YNCJIe aJIbTePHATVBHbBIE, OCO3HAHHO BBIOVpaTh Hanbosiee
adPexTrBHBIE CITIOCOOBI pelleHs y4eOHbIX 1 IO3HaBaTe/IbHBIX 3a-
nad,

3) yMeHvVIe COOTHOCWUTb CBOV AEVICTBVISI C ITTAHMUPYEMBIMU Pe3YIlb-
TaTaMV, OCYIIIeCTBJISITh KOHTPOJIb CBOEV! [IeSTe/IbHOCTI B IIpOLIecce
JOCTVDKEHWS pe3yJIbTaTa, OIIpeleIsiTh CIIOCOOBI IeVICTBUIL B paMKax
MIpeJIOKEeHHBIX YCIIOBUM 1 TpeDOBaHMII, KOPPEKTMPOBATh CBOV [IeVi-
CTBVSI B COOTBETCTBUN C I3MEHSIIOIIeVICS CUTYyallVer;

4) yMeHVIe OlIeHMBATh IIPaBWILHOCTH BBIIIOJIHEHNS yueOHOT 3a/1a-
4y, COOCTBEHHBIE BO3MOXXHOCTH €€ pellleHs;

5) BilameHMe OCHOBaMV CAMOKOHTPOJISL, CAMOOIIEHKM, IIPUHATIS
peleHuIt 1 OCyIIleCTB/IeHVsI OCO3HAaHHOTO BbIOOpa B yueOHOW 1 TIo-
3HaBATEJILHOW JedTeJIbHOCTI;

6) yMeHMe OIpenesidaTh IIOHSTHS, CO3aBaTh 0000ImIeHNs, ycTa-
HAaBJIMBATh aHAIOIMN, KIacCUPUIIMPOBATh, CAMOCTOATEIILHO BBIOVI-
paTh OCHOBaHMS M KpUTEPUN s KITacCuUKaImy, yCTaHaB/IMBaTh
IPWYVIHHO-CJIEICTBEHHBIE CBSI3V1, CTPOVTH JIOTIYECKOe pacCyXKIeHe,
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yMoO3aKiTioueHve (MHIyKTUBHOe, IeyKTUBHOE V1 T10 aHaJIOTW) U1 fie-
JIaTh BBIBOJIBL;

7) yMeHwMe cO3[1aBaTh, IIPVMEHSTh U IIpeo0pa3oBbIBaTh 3HAKN U
CVIMBOJIBI, MOJIEJIVI VI CXEMBI JIJIsl pellleHnsl y4eOHBIX 1 TT03HaBaTe Ib-
HBIX 3a71aY;

8) cMBICIIOBOE UTEeHIE;

9) yMeHme OopraHM30BbIBaTh YueOHOEe COTPYIHMYECTBO VI COBMe-
CTHYIO IeSITeJIbHOCTD C YUMTeJIeM Y CBepCTHUKaMM; paboTaTh MHIN-
BUIyaJIbHO ¥ B TPYIIIIe: HaXOAUTh OOIllee pellleHue 11 pa3periarhb
KOHJIVKTBI Ha OCHOBE COIJIACOBaHWS IO3UINI M y4uéTa MHTepe-
coB; opMyIMpoOBaTh, apTyMEeHTNPOBaTh 1 OTCTauBaTh CBOE MHe-
HUE;

10) ymeHme 0CO3HAHHO VCIIOJIb30BaTh PedeBble CPeICTBa B COOT-
BETCTBUV C 3ajadell KOMMYHVKAIIVIV ISl BBIPaXKeHSI CBOMX UYBCTB,
MBICTIEV ¥ TTIOTpeOHOCTelT; IUITAaHNPOBAHV Y PeTYIISAINI CBOe Jiesi-
TEeJILHOCTVI; BJIajleHVie YCTHOVI M IMChbMEHHOV Peubio, MOHOJIOTIde-
CKOVI KOHTEKCTHOVI PEeYbIO;

11) dopmupoBaHMe U pasBUTHE KOMIIETEHTHOCTU B 0bjacTu
VICTIONB30BaHMsl MHQPOPMAIMOHHO-KOMMYHMKAIIVIOHHBIX TeXHO-
JIOTVVA;

12) dopmmpoBaHMe ¥ pasBUTHE 3KOJIOTMUECKOTO MBIIUIEHV,
yMeHVe IIPUMEeHSTh ero B ITI03HaBaTeIbHOV, KOMMYHMKATUBHOV, CO-
IIMaIbHOVI ITpaKTHKe ¥ TpodeccroHaIbHOV OpUeHTALIVIMNL.

B o0GracTii mpeaMeTHBIX pe3yJbTaToB OOpa3zoBaTeIbHasl OpraHu-
3a11ys 001IIero oopasoBaHs peasn3yeT cilelyTolye 3a1aumn:

1) dopmupoBaHMe TepBOHAYAILHBIX CHCTEMaTU3MPOBAHHBIX
IIpeJICTaB/IeHNII O BelllecTBaX, MX IIpeBpallleHMsIX ¥ IPaKTIIeCcKOM
IIpVMeHeHNN; OBJIafleHVe TTOHSATUHBIM aIlllapaToM ¥ CUMBOJIde-
CKVIM SI3BIKOM XVIMUVL;

2) ocosHaHMe OOBEKTVBHOV 3HAYMMOCTVI OCHOB XVMIYECKOV
HayKyM KakK 00JIacTV COBPEMEHHOTO eCTeCTBO3HAHWIS, XVMIIEeCKMX
IIpeBpallieHV I HeOpraHM9IecKVIX 1 OpraHIecKyX BeIlecTs KaK OCHO-
BBI MHOT VX SIBJIEHWVI XKMBOVI VI HEXKVBOVI IIPVIPOIBI; YTy OJIe e pei-
CTaBJIEHNVI O MaTePVaIbHOM e[IVHCTBE MIpa;

3) oBiazieHVe OCHOBaMM XVMWUYECKOV I'PaMOTHOCTH: CIIOCOOHO-
CTBIO aHAJIM3MPOBATh M OOBEKTMBHO OIleHMBATh XV3HEHHBIe CUTYya-
LU, CB43aHHBIE C XVMMeV, HaBblKamMy Oe3oIlacHOro obOpalieHNs
C BelllecTBaMM, MCIIONIb3YeMBIMY B ITOBCETHEBHOVI XXV3HY, YMeHVIEM
aHa/IM3MPOBaTh ¥ IUIAHWPOBATh SKOJIOTMYeCKN Oe3oIacHoe IoBefie-
HUe B LIeJIsIX COXpaHeHMs 3/I0POBbsl ¥ OKPY KaroIlevt Cpebl;

4) dopmupoBaHMe yMeHNI yCTaHaBIBATh CBSA3M MEX/Ty pealbHO
HaOJIrofIaeMbIMY XMMIYeCKVIMI SIBJIeHVSIMY V1 ITPOoIieccaMy, IIPOVICXO-
ASAIIMMY B MUKPOMUpPE, O0bACHATH ITPUYMHBI MHOTOOOpasys Be-
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ITIECTB, 3aBVICHIMOCTB MIX CBOVICTB OT COCTaBa M CTPOEHWS, a TakKxke
3aBVICVIMOCTb IIPVIMEHEHIS BEITIECTB OT VIX CBOVICTB:

5) mpuoOpeTeHne OIBITa WCIIONIB30BAHMS Pa3IMIHBIX METOIOB
V3y9eHNs BellleCTB: HaOJTIoeH IS 3a VIX IIPeB pallleHVIsIMI IIPY IIPOBe-
JEeHVV HECJIOXKHBIX XVIMIUECKVIX SKCIIEPVIMEHTOB C VCIIOIb30BaHVIEM
7abopaTOpHOTO 00OPYIOBaHVS U IPUOOPOB;

6) dopMUpOoBaHVeIpeICTaBIEHNV 0 3HaAYeH IV XV IMITIeCKOTTHay-
KV B PelIeHN COBPeMEHHBIX 9KOJIOIMUYECKVX IIPO0sIeM, B TOM UVCIIe
B IIPEIOTBPAIIleHNI TEXHOTEHHBIX 1 SKOJIOTMTYECKIIX KaTacTpod.

Coaep:x aHue yyebHOro npegmera

BsepeHune

[Tpenmert n 3ammaum xvimun. Memopus 6o3HukHogeHus xumuu'. Oc-
HOBHble NOHAMUA U Mmeopuu xumuu. JTaboparopHoe obopymoBaHVe
v IpuéMbl oOparrieHVs ¢ HuM. ITpaBiia TexHMKY Oe30I1acHOCTY TP
pabote B KaOVHETE XVIMUAL.

BelyecTBa U XMMUUYECKUE ABIEHUA
C NO3ULMIA aTOMHO-MONEKYNSAPHOTO YYEeHUA

XuMHYecKHe 3JIeMEHThl H BeUIECTBA B CBeTe ATOMHO-MOJIEKY-
JsipHoro ydyenus. Ilonsmue «gsewjecmeo» 6 usuxe u xumuu. Ovizu-
yeckye U xuMmdueckvie spieHns. OnvicaHve BerrecTs. AToMbl. Mojte-
KyJIbL. XVIMMUeCK/e 3JIeMEHTBI: VX 3HaK/ M C8e0eHUs U3 UCTOpUU
omxpuimusa. CocTas BellecTB. 3aKOH MOCTOSHCTBA cOCcTaBa. XUMmde-
ckme dopmysibl. POPMBI CYIIIECTBOBAHMS XMMWYECKMX 3JIeMEeHTOB.
ITpocTsle 1 ci1oXHBIe BelllecTBa. [TpocTrle BelliecTBa: MeTajUIbI U He-
MeTasu1bl. OOIIIast XapaKTepucTyKa MeTa/UIoB 1 HeMeTasu1os. Heko-
TOpble CBeeHMs O MeTa/Ulax ¥ HeMeTaUlax, OOYCJIOBJIMBAIOIINIX
3arpsi3HEHHOCTDb OKpY Karoler cperbl. OmicaHne Hanbollee pacIpo-
CTpaHEHHBIX IIPOCTHIX BellleCTB. Hexomopbvle ceedeHus 0 MONEKYAAD-
HOM U HEMONEKYAAPHOM CMPOEHUU Bewjecms. ATOMHO-MOJIEKYIIIPHOe
yqur/Ie B xuMmn. OTHOCUTEILHDBIE aTOMHAS 71 MOHEKYJ'IHpHaH MacCCHhI.
Kaaccuguxayusn xumuueckux 31emMeHImos u omxpwvlimue nepuoouyecko-
20 3axoHa. Cucrema xvMimdaeckmx sriemeHToB [1. V. Mennereesa. Om-
penerieHue Ileproaa M IpyIibl. XapaKTepluCcTHKa 3JIeMeHTOB 110 X

1 KprI/IBOM BbIZIE€JIEHO COAEepXKaHVe, KOTOpOe peKOMEHIYeTCA BKIIIOYaTb
B IUIaHMPOBaHVIe ITp1 YCJIIOBUN BbINEJIEHVISI Ha V3ydeHre XMW JOITOJIHII-
TeJIbHOT'O YacCa B HeJIeJIIO.
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rosntoxxeHnto B Ilepronmueckon cucreMe. BasentHOCTh. Omrpenerte-
Hie BaJIEHTHOCTM 110 IIOJIOXKEHMIO 31eMeHTa B [lepriomyraeckornt cuc-
TeMe.

KommaecTso Bermectsa. Mok — eaMHMIIa KOJIMYeCTBa BellecTBa.
MomngpHas Macca.

XuMHYecKkHe peakmuH. 3aKOHBI COXpPaHEHHs] Macchbl W JHep-
run. CyIITHOCTb, ITIPU3HAKM M YCJIOBYUA MPOTeKaHMsl XMMIYeCKX pe-
akrmi. [IpuduHbl U HanpasaeHus NPOMeKaHUs XUMUYECKUX peaxyuil.
TeruioBoil 3pPeKT XVIMMYECKNX peakLmil. DK30- M 3HIOTepMIiTde-
CKVIe peaKlnyl. 3aKOHbI COXpaHeHMs Macchl 11 3Heprin. CocTasrieHne
yPpaBHEeHUI XMMIUYeCKMX peaKIyit. PacuéTrl 10 ypaBHeHMSIM XMIde-
CKVIX peaKiyii. TUIIbI XMMIYecKX peakLyil: pas3IosKeHNs, CoeIyHe-
HU, 3aMelTieHns, oOMeHa.

Mertoabl xumun. I[ToHamue o memode Kax cpedcmee HAYy4HO20
nosHaxus deticmeumenvHocmu. Memoobl, césa3aHHbvle ¢ Henocpedcm-
B8EeHHbIM U3YUeHUeM seulecms: HabaodeHue, uzmepeHue, onucaHue,
cpasHeHue, XuMuiecKuil axcnepumeHm. AHAAU3 U CUHMe3 geulecms —
aKCNepuUMeHmManbHble Memoobl xumuu. KauecmeeHHblil u koauuecm-
géeHHblll aHaaus. Tlonsamue 06 uHOuxamopax. XvIMUYECKUI SI3BIK
(TepMMHBI 11 Ha3BaHWMs, 3HaKM, (POPMYJIBI, YPaBHEHVIS), €T0 BasKHeVI-
11ve PyHKIMY B XMMUYecKo HayKe. Cnocobbl 8blpaxceHUst 3aKOHO-
MepHocmell 8 xumuu (KauecmseeHHblll, KOAUHeCcmeeHHblll, Mamema-
muueckuil, epaguueckuil). Xumudeckue onblimsvl U U3MEPEHUS, UX
MOYHOCMb.

BemecTBa B OKpy:Kamolleii Hac mpupoae W TexHuke. Beuwecmea
8 npupode: 0CHOBHblE c8edeHUs O 8elleCM8eHHOM cocmase 2eocdep
u xocmoca. Ilonssmue o mexnocgepe. Yvictoie Berttectsa vt cmecu. I[10-
HAMUe 0 20 MO2eHHbLX U 2emepo2eHHblx cmecsx. CriocoObl pasziesieHis
cmecert. OuncTKa BellecTs — PWIbTpOBaHIe, IleperoHKa (IVCTIUIS-
LIVs1), BhIIapyBaHMe (KpUCTa/UIM3alls), IKCMPa2uposatue, Xxpoma-
moepagus, 8o32onxa. Moenmug@uxkayus sewecms ¢ NOMoibo onpeode-
JNleHus memnepamyp naasAeHus ukuneuus. [IIpupoodxsle cmecu — uc-
MOUYHUK NOAYUEeHUS HUCMbIX 8eUeCcms.

[TousTiie 0 pacTBOpax KaK T'OMOTEHHBIX (PU3MKO-XVMIYIECKVIX
cucreMax. PactsoprmocTs BeltiecTs. Pakmopul, sausoujue Ha pac-
meopumocms meépdvix sewecms u 2a3o8. Koaggpuuyuenm pacmeopu-
Mmocmu. CrIocoOBI BEIpaKeHMsI KOHIIEHTPAII PaCTBOPOB: MaccoBas
IIOJISI PaCTBOPEHHOTO BEIeCTBa, MOAPHAA KOHUeHmpayus. IToayue-
Hue sewecms ¢ 3a0aHHbimMu cgoticmeamu. Xumuieckas mexHoA02usl.
TexHocgepa.
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Honsitue o razax. Bozayx. Kuciaopoa. I'openne. Ilonsitie o ra-
3ax. 3akoH Aporagpo. Bosgyx — cmeck razos. OTHOCHTeIbHAS IUIOT-
HOCTb T'a30B.

Kucmopon, — xvMyaecKknii 3JIeMeHT M ITPOCTOoe BellecTBo. Kcmo-
pus omkpuimusa kucaopooa. Cxema onsimos /J[. IIpucmau uA. Jlasya-
3ve.

ITosrygeHwe KucI0poyia B IIPOMBIIIITIEHHOCTY M J1abopaTopuit. Xu-
MIUecKre CBOVICTBa Kuciiopoma. ITpoyeccbt 20peHust u MeOAeHHO20
oxucnenus. Ilpumenenne kuciaopona. Kpyeosopom xucaopoda e npu-
pooe.

OcHoOBHBIe Kjacchbl HeopraHmdeckux coeaumHenuid. Kiraccudpm-
Kallysi HeOpraHMYeCKVX COeIVHEeHMI.

Okcnpibl — cocTaB, HOMeHK/IaTypa, Kiiaccudukaliyd. [Toratie o
IMIPOKCHIIaxX — KMCI0Tax v ocHoBaHMsIX. HaspaHwst v coctaB ocHOBa-
Hu. I'rnpoxcorpyma. Kaaccugukayus kucaom (8 mom wucae opaa-
HUYecKue U Heop2aHuueckue), Mx cocTaB, HoMeHKIaTypa. Cocras,
HOMeEHKJIaTypa cojleVl, IpaBuia cocTaBieHs popmysl corent. XuMu-
4JecKye CBOVICTBa OKcuyIoB. OOIIye XMMuUecKye CBOVICTBA KVCIIOT.
Pan akTusHOCTM MeTaju1oB. I1énoun, vx cBomICTBa 1 CIIOCOOBI MOy~
ueHns. HepacTBoprMble ocHOBaHUsI, VX CBOVICTBA U CITOCOOBI TIOJIY-
uenms. [TorsiTiie 06 amdorepHOCTV. OKCUIIBI U TUIPOKCHIBI, 00sIa-
paroiiyie aMoTepHBIMI CBOVICTBaMI. XMIMIUecKIie CBOVICTBA COJIe
(B3aMMoOzIeVICTBIIe PacTBOPOB COJIeVt C pacTBOpaMM I1iejIodert, KICJIo-
TaMM 1 MeTaJUIaMM).

I'eneTyueckasi CBsA3b HeOPraHMYECKMX COeIVHEHNTA.

Xumunuyeckue anemeHTbl, BeWw,ecTsa U Xumumyeckme
peaKuuun B ceBeTte 3I'IEKTpOHHOﬁ Teopun

Crpoenue aroma. CTpoeHle aToMa: 4Ipo, SHepPreTUYecKnil ypo-
Berb. Cocmas a0pa amoma: npomoubl, Helimpoubsl. Faomonwt. Xvimu-
JeCcKMV JIeMeHT — OIpele/IEHHBIV BUIL aToMa. CocmosHue anexmpo-
Hoe 6 amome. CTpoeHVIe IEKTPOHHBIX 000JI0UeK aTOMOB S-, p-3JIe-
MeHTOB. OcobeHHOCMU CMPOoeHUS 21eKMPOHHbIX 000.104eK AMoMo8
nepexooHbvLx 31emeHmos. Mecto srtemeHTa B [Tepronydeckort cucre-
Me U 31eKMPOoHHAA cmpykmypa amomos. Paduoaxmuerocme. Ilons-
mue o npespawieHul XuMudeckux anemenmos. Ilpumenenue paduoax-
MUBHbBLX U30TIONO0E.

Iepuoanyeckuii 3akoH u Ilepumonmyeckasi cucremMa XHUMHYe-
ckux demeHToB [[. U. MenaeneeBa. CBOVICTBa XMMMYECKMIX 3JIe-
MEeHTOB U MX Ilepuopndeckne v3MeHeHys. CoBpeMeHHas TpaKTOBKa
INepunonyueckoro 3akoHa. [ lepriognueckasi cricrema B cBeTe cTpoe-
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HYA aroMa. Pu3MIecKmyI CMBICJI aTOMHOTO (IIOPSIIKOBOTO) HOMepa
XVIMITYEeCKOTO 3JIeMeHTa, HOMepa Iepuofa M TPYIbl IIeproamde-
ckom cucteMbl. CeMericTBa 3JIeMEHTOB (Ha HpuMepe IIeJIOYHBIX
MeTaJUIOB, TaJIOT€HOB, MHEPTHBIX Ta3oB). XapaKTepucTHKa X/MiJe-
CKVIX CBOVICTB JIEMEHTOB A T'PYIIII VI NepexXoOHbIX 21eMeHIMO08 1 Tie-
PVIOIVYHOCTD VX M3MEHeHM: B CBeTe 3JIKTPOHHOIO CTPOeHWS aTo-
Ma. 91eKmpoompuyamensHoCmy aAmoMo8 XUMUHECKUX 2/1eMeHMOs.
XapakTeprcTuKa XMMWYeCKMX 3JIeMEeHTOB Ha OCHOBE VX ITOJIOXKe-
Hus B [Tepuoayryeckornt cucteme. HayuHoe 3HaveHue Ilepuoduvecko-
20 3aKOHQ.

Crpoenune BewiectBa. BasnenmHoe cocmosHue armomos 6 ceeme
meopuu 3/1eKMpoHHO020 cmpoeHus. Barenmmuble 3aexkmponbl. XvuMude-
cKkag cBs13b. KoBasyleHTHAS XMMmTdeckasi CBSI3b VI MeXaHM3M e€ 00paso-
BaHusA. HenonsipHas m morgpHast KoBaJleHTHBIe cBsisyt. CBOVICTBa
KOB&JIEHTHOVI CBSI31. DJIeKTPOHHBIE U CTPYKTYpHBIe (POPMYJIBI Be-
miecTs. VlonHas cBs3b 1 eé covicTa. KaTmonsl 11 aHmnoHsl. CrerieHb
OKVICJIeHMISL.

Kpucrasummgeckoe crpoenme BemectBa. Kpucrajumryeckme pe-
IIETKY — aTOMHasl, MIOHHAsl, MOJIEKYJISIpHas U X XapaKTepPUCTUKA.

Xumuueckas op2aHu3ayus sewecms u e€ yposHu.

XuMuyeckne peakudd B CBeTe JJIEKTpPoHHOIl Teopuu. Peak-
LMY, IIPOTEKAoIIINe C M3MeHeHVeM 1 0e3 M3MeHeHWsI CTeleHM OKVIC-
steHnst. OKMCIUTEITBHO-BOCCTAaHOBUTEIIbHBIE peakimi. OKMCImTe b
v BoccTaHOBUTeNb. CoCTaBiIeHVe ypaBHEHWIT OKMCIMTETbHO-BOCCTa-
HOBUTEJIBHBIX peakiuit. PaccraHoBKa K03(PUIIMEHTOB MeTO[IoM
271eKTpOoHHOTO OastaHca. CywyHocms U kaaccuurayust XuMu1eckux
peaxuyuil 8 ceeme 31eKMPOHHOTL Meopuul.

TeopeTnyeckne oCHOBbI XMMUKN

XUMHYECKHe PeaKkuud W 3aKOHOMEPHOCTH MX MPOTeKAHUsI.
DHepreTrKa XMMUYECKMX peakimi. JHepeus akmusayuu. ITonamue o
NPOMENCYMOUHBIX AKMUBUPOBAHHBLX Komnekcax. TerioBont addexT.
Tepmoxmmmdeckoe ypasHeHme. Xumuueckan kuHemuxka. CKOpocTb
XVMMYecKo peaknyy. MakTophbl, BIVIAIONIVE Ha CKOPOCTh XVIMIJe-
CKOV peaKIIMK. 3aKOH OeMCTBIsS Macc. 3asuUcUMOCmb CKOpocmu om
ycaosuil npomexkanua peaxyuu. Karams n katammsatopsl. Obwjue
ceedeHUs 0 20MO2EHHOM U 2emepo2eHHOM Kamanuse. XMITIecKoe pas-
HOBeCVIe, 8BAUSHUE PA3AUYHBIX PAKMOPO8 Ha cmeujeHue PaBHOBeCUsl.
Memo0 onpedeneHus CKOPOCMU XUMUHECKUX peakyuil. IHepaemuka
u nuwa. Kanopuiitnocms 6e4x08, #cupos, y21e80008.
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PactBopnl. Teopusi 3iexkrpojurnyeckoii auccouuanmuu. ITons-
TV O pacTBOpax: OIpeJieieHre PacTBOPOB, PaCTBOPUTENIN, PacTBO-
PMIMOCTB, K1accudUKaIys pacTBOPOB.

ITpednocviku 603HUKHOBEHUS TNEOPUL 31eKMPOAUTNUUECKOU ducco-
uuayuu. Hoeu C. Apperuyca, /[. 1. Mendeneesa, H. A. Kabaykxosau
dpyaux yueHvlx.

DJIeKTPOIINTHI VI HENTEKTPOJIATBL

JunoavHoe cmpoeHue monexyavt 800bl. [Iporieccsl, IpOVCXOsIIe
C UIEKTPOJIUTAMM TPV pacIUIaB/IEHNN VI PaCTBOPEHMM BEIIeCTB B BO-
me. Postb BOJIBI B ITpoIiecce 31eKTPOIIMTIYeCKOV auccorarmm. yic-
COLIMALVS TIEKTPOIINTOB C IOHHOVI U TIOJISIPHOVI KOBAJIEHTHOVI XVIMIA-
veckom cBsi3bro. CBovicTBa MOHOB. Kpucmannoaudpamnst. TeruioBbie
SIBJIEHSI, COITPOBOXK/TATOIIINE ITPOIIecChl pacTBopeHmst. Kpamxkue cge-
JdeHUst 0 HeBOOHBIX PACMEBOPAX.

OcHoB8Hble N0N0HCEHUS MeopuU pacmaeopos.

CrtpHbIe U cJ1a0ble 21eKTpoTUThL. CTereHb AVCCOIAIIIA.
Koncmanma duccoyuayuu.

Peakitvn MoHHOTO 0OMeHa. XMMMYeCKre CBOVICTBA KMCIIOT, COJTeN
¥ OCHOBAaHWW B CBETE TEOPUM JIEKTPOITATIYECKON IVCCOIMALIA.
T'udpoaus coaeil. Xumuueckue peaxyuu 8 ceeme mpéx meopuil: amom-
HO-MOAEKYAPHO20 YHUeHUS, INeKMPOHHO20 CMPOEHUS AIOMAa, Meopuul
anexmpoaumuueckolil duccoyuayuu.

dnemeHTbl-HemeTaN bl
M UX BaXKHeuLliune coegunHeHua

OO0mas XapakTepucTHKAa HeMeTaJLIOB. XVMMUYecKue 3JIeMeHThbI-
HeMeTaJUIbL. PacirpocTpaHeHme HeMeTaUTMUeCcKX 3JIeMeHTOB B IIPU-
pone. ITonoxenue s1eMeHTOB-HeMeTaju10B B I lepuoaaeckon cucre-
Me. Hememanauueckue p-anemenmut. OcoOeHHOCTI CTPOeHMs aTo-
MOB HeMeTaJlJIOB: oOI1ue uepThl 1 paszmuns. CTerieHn OKMCIIeHNs,
BaJIeHTHBIE COCTOSIHVISL aTOMOB HeMeTaJUIOB. 3aKOHOMEePHOCTY Vi3Me-
HeHV 3HaYeHWV 3TVX BeJIMYVH B Ileprofax v rpymmax I lepuommye-
ckxom cuctembl. Turmanble GOPMBI BOTOPOIHBIX 1 KUCIIOPOTHBIX CO-
eIVTHEeHUVI HeEMEeTaJUIOB.

ITpocTeie BermecTBa-HeMeTa/UIbl. OcOOEHHOCTM WX CTPOEHW.
@dusiyeckye CBOVICTBA (arperaTHoe COCTOsIHMe, TeMIlepaTypa IUlaB-
JIeHus, KUIIeHUs, pacTBOpUMOCTh B Bojie). IloHaTme ayutoTpormm.
Asmorponus yriiepopa, docdopa, cepbl. OOycI0B/IEHHOCTE CBOVICTB
aJUIOTPOIIOB OCOD@HHOCTAMM MX CTPOEHNs; IpVIMeHeHVe ajuIoTpo-
TIOB.

XyMudeckyie CBOVICTBA IIPOCTBIX BellecTB-HeMeTauloB. Ilpran-
HBI XIMITYeCKOVI THePTHOCTY 0J1arOpoIHbIX Ta30B, HU3KOV aKTUBHO-
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CTU a30Ta, OKVCJIUTEJIbHBIX CBOVICTB WM JIBOVICTBEHHOTO ITOBEIEHWMS
Cepnl, a30Ta, yIjepoga M KpeMHUS B OKMCINTEIBHO-BOCCTAaHOB-
TeJIBHBIX peakiusax. OOmye cBoVCTBA HEMETAJUIOB I CIIOCOOBI MIX
IIOJTYYeH IS,

Bomoponmble coenumenvs HeMeTaiuioB. @OPMBI BOIOPOIHBIX CO-
eIVIHEHWU.

3aKOHOMEPHOCTVI W3MeHeHMs (PU3NMUeCcKMX W XMMIUIEeCKMX
CBOVICTB BOJOPOIHBIX COEIVHEHVIII B 3aBVICVIMOCTI OT OCOOEHHOCTEN
CTPOEHMs aTOMOB 06pa3yIOLLMx mx 351eMeHTOB. CBOVICTBA BOIHBIX
pacTBOPOB BOAOPOAHBIX COeIMHEeHNIT HeMeTalJIoB. KycjIoTHO-0CHOB-
Hasl XapaKTepyCTIKa VX pacTBOPOB.

Beicime xvciiopoaHble coeqyiHeHVISI HeMeTaUIOB. Oxcuobt u 2uo-
poxcudvt. Ix cocmas, cmpoeHue, ceolicmaad.

Bonopon — poxkaaromuii Boxy u 3uepruro. Bodopod e xocmoce
u Ha 3emane. AdepHole peaxyuu Ha Coanye. Bomopor — XMMUIecKuit
3JIEMEHT ¥ IIPOCToe BelecTBo. Iloydenne Bogopona B jraboparo-
pun. V3ororiet Bofopoza. Ousnueckie 1 XMMIYecKre CBOVICTBA BO-
nopona. IIpumenenue eodopoda. ITpoMbIIIUIEHHOE TIOJTyYeHvIe BOLO-
porna. Bodopod — axono0zuuecku yucmoe monaueo u nepcneKmussl e2o
ucnoav3osanus. OKCUIBOIOPOIIa — BOIIA: COCTAB, IPOCTPAHCTBEHHOE
cTpoeHie, 8000pOOHAA €853b. Pu3mdecKyie 1 XUMITIeCKIe CBOVICTBA
BOzIbl. 130monHblil cocmas 800bt. Tswwcénan 8oda u ocobeHHocmu eé

ceoticma. ITepoxcud sodopoda: cocmas, cmpoeHtue, c80licmea, npume-
HeHue.

I'anorensl. I'ajioreHpl — XyMMUYecKue 3J1eMeHThI U ITPOCThIe Be-
miectBa. CrpoeHne aToMoB rajioreHos. HaxoxieHne rajgoreHoB
B IIpuposie. Pusidecke 1 XMMUUYecKrie CBOVICTBA rajioreHos. ITosry-
yeHMe XJI0pa M XJIOPOBOAOPO/Ia B J1abopaTopuyt 1 MPOMBIIUIEHHO-
cTu. XJIOpOBOOPOIHAsd KICJIOTa U eé cBOVICTBa. XJIOpUABl — COJIN
XJIOPOBOIOPOIHOV KMCJIOTEL buoio2uueckoe 3HaueHue 2a.102eH08.

Moarpynna kucjopoaa u e€é TUNUYHbIe mpeacTaurean. OO-
I1ast XapaKTepyrcTVKa HeMeTaJIOB ITOATPYIIIbl KMCJIOPOa. 3aKOHO-
MepHBIe M3MeHeH Vs B Tofrpymnmne. Ouspdeckie M XMMUYecKyie CBOVI-
CTBa X&JIbKOTE€HOB — ITPOCTBIX BEITECTB. XA1bK02eHUObL, XapaKmep ux
800HbLX pacmeopos. buonoauveckue gyHxyuu xarvkozeHos. Kuciopon
n 030H. Kpyeosopom kucaopoda e npupode. Cepa Kak IIpoCTOe Bellle-
cTBO. AsmtoTpormsi cepbl. ITepexo0 aarompontuix popm Opye 6 opyaa.
Xummueckme cpovictBa cepbl. llpumenenme cepel. Ceposomopor,
CTpoeHVe, PU3IUECKIe M XVIMITYeCKe CBOVICTBA. BoccTaHOBUTEIIB-
HBIe CBOVICTBA cepoBoyiopozia. KauecTseHHas peakiyst Ha CepoBOJIO-
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pornucyinsdumasr. Ceposodopod u cyavdudst 8 npupode. Bosodeiicmeue
ceposodopoda Ha opeaHu3m uenosexa. [loayuerue ceposodopoda e na-
b6opamopuu.

Kwucmoponconepxkarie coemyaenns cepsl (IV). Oxenp, ceper (IV).
Cepnaucras xucitora. Coctas, cTpoeHme, cBoricTBa. OKuUCAUMENAbHO-
80CCMAHOBUMeENbHBIE CB0LICMBA KUCAOPOOCOOePHCAUUX coeOuHeHUll
cepwl (IV). CynbduTsL Fuapocy/zbgﬁumbl Kauecmeennas peaxuusa na
cepHUCMy0 Kucromy u eé coau. IIpumeHerue Kucaopoocodepircawjux
coeduHeHutl cepwvt (IV).

Kwucoponconepxarre coemyaenms ceper (VI). Oxenp ceper (VI),
cocras, cTpoeHue, ceovicTsa. [lorygenne oxcnna cepsl (VI). Cepras
KMCJIOTa, COCTaB, CTpoeHue, dpusndeckre cBorictBa. OcobeHHOCTI
eé pacTBOpeHMs B Boje. XMMMYECKMe CBOVICTBA pa30aBIeHHOW U
KOHIIEHTPVPOBAHHOV CEPHOV KMUCJIOTHL. OKMCINTEIbHBIE CBOVICTBA
cepHoV KMci10ThL. KauecTBeHHas pakiivs Ha cysibdpaT-moH. [ IprimeHe-
HVIe CEPHOVI KMCITOTBL

Kpyzosopom cepuvt 8 npupode. Jxon02uueckiie npodaeMbl, C83AH-
Hble ¢ KUCA0POOCcodepHcaiumu COeOUHEeHUSIMU Cepbl.

IToarpynna a3ora M eé TUNH4YHBIe mpexacraBurenn. OOmras xa-
paKTepuCTVKa 3JIEMEHTOB IIOATPYIIIbI a3oTa. Ceolicmea npocmuix
gewjecms 3.1eMeHmos nodepynnwvl azoma. Baxxueriie BOIOPOIHbIE
VI KVICJIOPO/IHBIE COEMIVHEHVIS 3JIEMEHTOB IIOATPYIIIBI a30Ta, X 3aKO-
HOMepHbIe M3MeHeHVs1. Flcmopus omxpsimus u uccaedo8aHus ane-
MeHmMo6 nodz2pynnut asoma.

A30T KaK 2JIeMeHT ¥ KaK IIPOCTOe BeIlecTBO. XMMIIecKe CBOVICT-
Ba a30Ta.

Ammmak. CTpoeHme, CBOTICTBA, B000POOHASN C8513bMeNHCOY MONeKY -
aamu ammuaxa. Mexanusm obpasosarus uoHa ammorus. Comv ammo-
HVISL, VIX XVIMITYecKe cBOVICTBA. KauecTBeHHas peaKIiiysi Ha IOH aM-
Mouws. [IpriMeHeHMe aMMMaKa v COJIeVt aMMOHWSL.

Oxkcmppl asota. Ctpoenne okcrpa asorta (II), okeraa asora (IV).
Drsrgeckre 1 XMMUYecKre CBOVICTBa oKcros asota (1I), (IV).

A30THas KICJI0Ta, €€ cocTaB U cTpoeHne. Ouspdecke 1 XUMde-
CKIe CBOVICTBA a30THOWM KMUCJIOTHL. OKMCIMTEIbHBIE CBOVICTBA a30T-
HOVI KucstoTel. CocmaseneHue ypasHeHull peaxyuil 83aumodeticmeus
a30MHOU KUCAOMbL C MEMAANAMU MEMOOOM INeKMPOHHO20 baaaHca.
Coim a3oTHOV KMCJIOTBL — HUTpaTHL. KauecmeenHble peakyuu Ha
azomuyo xucaomy u eé coau. Ilonydenue n mprMeHeHVIe a30THO
KVCJIOTBI V1 €€ COJIeV.

Kpyzoeopom azoma e npupode.

@ocdop Kak 371eMeHT M KaK IIPOCTOe BeIecTBO. AJUIOTPOIS
docdopa. usnryaeckne 1 xvmmrgeckne ceovicTBa dpocopa. Ilprmve-
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HeHne pocdopa. Bonoponsie 1 xnuciiopomable coemyHenms pocdo-
pa, nx ceovictsa. docopHas kncsora 1 eé conn. KauecrsenHas pe-
akuys Ha pocdpart-1oH.

Kpyeosopom ¢ocghopa e npupode.

Hoarpynna yriepoga. OOmiasi xapaKTepuCcTKa JIEMEHTOB II0/I-
IPYIIIBI yIJIepofia. DJIeKTPOHHOe CTPOeHVie aTOMOB 3J1eMeHTOB I10]1-
IPYIIIBI yITIepO/ia, VX pacIpocTpaHeHe B Ipupojle.

Yritepon Kak mpocToe BelecTBo. AJUIOTPOINS yIylepoa: ajiMas,
rpaduT, KapouH, dyrwrepersl. AncopOiysa. XyuMimdeckve CBOVICTBA
yrieposa.

Kwucnopoansle coeyHenns yrirepona. OKcuapl yriieposa, CTpoe-
HVe, CBOVICTBa, IoJIydeHne. YroibHas KuciaoTa u eé conm. Kauect-
BeHHasl peakiys Ha KapOOHaT-VIOH.

Kpemnmnit n1 ero csovictsa. KucioporiHele coefiyiHeHNsI KpeMHMS:
okcup, kpemund (IV), kpeMHMeBast K1cjI0Ta, COCTaB, CTpOeHIe, CBOVI-
crBa. Cwkatsl. Cuaukamuas npomsiureHnHocms. Kpamuiue ceede-
HUA 0 Kepamuke, Cmexne, yemeHnme.

MeTtannbi

O61mme cBOMCTBA METANIOB. DJIEeMEHTHI-MeTaJUThI B IIPUPOJIE U B
repyiogmyaeckont cvicteMe. OcOOEHHOCTI CTPOEHMSI aTOMOB MeTaJl-
JIOB: S-, p- U d-31emMeHmo8. 3HaueHue sHepauu uoHuU3ayuu. Metaum-
yeckas cBsi3b. Kpucrayummueckme permérkm. OOmme u crienmdmye-
cKue pusmueckye cBovicTBa MeTayu1oB. OOIIIMe XMIYecKie CBOVICTBA
MeTaJUIOB. Daekmpoxumudeckuil pso HanpsiceHull memannos. OBrie
CBEIEHMSI O CTUTaBax.

Ionsmue xopposuu memannos. Kopposus memaniog — obwenaa-
HemapHwlil 2eoxumuyeckull npoyecc; 8udbl KOPPO3UU — XUMUHECKAs U
anexmpoxumuveckas — u cnocoObl 3awumaut 0m Hee.

Metaniael riaBHbIX M NM0004HbIX moarpynn. CTpoeHue aToMoB
XVMIYecKyx 371eMeHTOoB [A-n IIA-rpyrin, ux cpaBHUTe IbHas XapaKTe-
pucTtuka. Ousydeckre M XMMUYeckre CBOVICTBA ITPOCTHIX BeIecTs,
OKCVIOB V1 I'MIPOKCUIOB, COJIEL. HpV[MQHeHV[e IIEJIOYHBIX U IIET0Y-
HO3eMeJIbHBIX MeTaJUIOB. 3AKOHOMEePHOCMU pACNPOCMPAaHeHUs uje-
/NIOUHBIX U WENOUHOZEMENbHBIX MEMANN06 8 NPUPOOe, UX NOAYHEHUe.
Museparibl KaJIbLysl, X COCTaB, CBOVICTBA, 00JIacTV ITPaKTIUeCKOro
npuMeHeHMs. JKECTKOCTh BOfIBI M CITIOCOORI eé ycTpaHeHms. Poab me-
maanos IA- u IIA-epynn 8 xcueoil npupode.

AJTIOMVHMIL XMMIUYeCKIIL 3JIeMeHT, IIpocToe BelecTso. Duside-
CKVe 1 XMudecKue cBovicTsa. PaciipocTpanenmue B ripupope. OcHoOB-
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Hble MyHepasbl. [IpyMeHeHVe B cOBpeMeHHOV TexHUKe. Baxweri-
IITVie COeVIHEHVIS aJTFOMVIHVIS: OKCVIIBI VI TUIPOKCYABL aMPOTepHBIV
XapaKTep VX CBOVICTB.

Metater [IVA-rpymmmer — p-anementsl. CguHey u 02080: cmpoeHue
amomos, puauKo-xumuvecKue c8olicmaa NPpoCmbvlx 8eujecms; oKcuobl u
2udpokcudvl 0n08a u ceurua. Hemopuueckuil ouepk 0 npumeHeHuu
amux memannos. TokcuuHOCMb C8UHUA U e20 coeOUHeHUll, OCHOBHbLe
UCTMOYHUKU 3a2PAZHEHUS UMU OKpYHcarouell cpeobl.

XKerte3zo, mapeaney, xpom Kak IIpefiCTaBUTEIVI MeTAJUIOB 1000Y-
HBIX TOATpyIL. CmpoeHue amomos, ceoticmsea XuMuHecKUx 31eMeH-
mos. JKese30 Kak IpocToe BelrecTBO. DrsdecKre M XUMIYecKe
corictBa. CocTaB, 0COOEHHOCTI CBOVICTB ¥ IIpVIMEHEeHVe YyryHa U
CTaJy KaK Ba>KHEMITMX CIUTaBoB XeJre3a. O criocobax XMMmaecKov aH-
TUKOPPO3VVIHOVI 3aIIMTHI CIUIABOB JXesle3a. KpaTkie cBeieHMs O Bak-
HEWIIVIX COeIVHEHNSIX MEeTaJIIOB (OKCH/IBI M TUIPOKCHIBI), 00 MX IO-
BeZleHVY B OKVMCIINTEIIBHO-BOCCTAaHOBUTEIIbHBIX peakinsix. CoenyHe-
Hus xeitesa — Fe?*, Fe**. KauecmeenHble peakyuu Ha UOHDL ce1e3d.
buosormaeckas posib MeTajUIOB.

O6wue cBegeHus
06 opraHUYecKux coeguHeHuax

Yraesogopoasl. Coedunenus yanepoda — npeomem camocmos-
meabHOU HayKu — opeaxuyveckoll xumuu. IlepgoHauanvHvle ceedeHus
0 cmpoeHuu opeaHuveckux sewecms. Hexomopole nonoxceHus u poaw
meopuuA. M. Bymaepoea 8 pazsumuu amotii Hayku. [ ToHsITvie 0 ToMO-
sorvivt 1t msomepvint. Kitaccmduikarivist yriieBogopomos.

[TpenesnbHble yIII€BOMOPOIBI — aJIKaHBL DAeKMPOHHOE U NPOCMPAH-
cmeeHHoe cmpoeHue npedenbHblx Yy2neso00podos (arkaros). Haomepus
U HOMEHKAAMYpa npedeabHbulx Y21e8000p00os. Duisidueckiie 11 XyMirde-
CKmie CBOVICTBA aIKaHOB. CIIOCOOHOCTh @/IKAHOB K Peakiii 3aMellie-
HVISL VI I3OMepPUM3aLinA.

HerpenebHble yIiieBOgOpoOIbl — aIKeHbL J/1eKmpoHHOe U Npo-
CcmpaHcmeeHHoe cmpoeHue aakeHos. I'OMOIOTUecKmil Psifl, IKEHOB.
Homenxnamypa. ®usmyeckrie M XMMUYECKVe CBOVICTBA AJIKEHOB.
CriocoOHOCTB aJIKeHOB K peakIny MPUCOeIMHEeHVs 1 IoJIMep3a-
uyn. IloHsTHe 0 HOJIMMePHBIX XMMUYEeCKVIX COeIVTHEeHVIX: MOHOMep,
TIOJIVIMEp, CTelleHb IoymMepy3arym. IToymaTiieH.

Iuxauueckue yeneso0opoobl.

Pacnpocmpanerue yanegodopodos 6 npupode. [IpupodHvie ucmou-
Huxu yanegodopodos. Cocmas Hedmu u xapakmepucmuka 0CHOBHbLIX
NnpooyKmos, noAyuaemslx u3 Hedmu.
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Kuciiopoacoaep:kamue opraHudeckue coeauHenusi. [loHsTie
o PyHKIIMOHATIBHOV IpyITe. ['oMosIoraecKkie psiIbl CIVIPTOB U Kap-
O6oHOBBIX K11C10T. O01IIVIEe POPMYITBI KJIACCOB 3TUX COeHeHmIL. Dun-
310JIOrVIYecKoe [AeVICTBIE CIIMPTOB Ha OpraHm3M. XvMdecKrie CBOV-
CTBa CHMPTOB: TOpeHWe, TMApPOTaJIOTeHVpOBaHNe, IervIpaTariys.
[TonsTVIE 0 MHOTOATOMHBIX ciivpTax (mmrepuH). Obmye cBoVicTBa
KapOOHOBBIX KMCIIOT. Peakiyst sTeprdpmkarymi.

Buosioruueckn BaKHbIe OpraHHYecKdHe COeqUHeHUst (KUPBI,
YIJIeBO/IbI, 6eKkn). XVIMVIS VI IIVINA: KVPEL, YIJIeBOIIbL, OeJIKI — BaXK-
HeTlie COCTaBHble YacT IIMIIEBOrO paliioHa 4ejloBeKa M JKMBOT-
HbIX. CBOVICTBa XXMPOB U yIiIeBonoB. Posib OeIKOB B IIpMporie M Mx
XVIMIYeCKVe CBOVICTBA: I'UJIPOJIN3, JIeHaTy palls.

Xumusa mn 3KuUsHb

YesioBeK B MHpe BewiecTB. BelrecTBa, BpeIHbIe VISl 3I0POBbBSI
YesIoBeKa ¥ OKpYyKarorent cpepbl. [ToymMeps! 1 rx 3HaUYeHVe B K3~
H YeJIOBEKa.

Xumus u 30opogbe.

MpumepHbie 06BbEKTbI IKCKYpCUiA

1. Mysen — MmHepasiormnyecKie, KpaeBeIueckne, XyI0KeCTBeH-
Hble, MeEMOPVaJIbHbIE BBIIAOIINXCS YUEHBIX-XVIMMUKOB. 2. XuMiTde-
CKMe Jraboparopum — 00pa3oBaTeIbHBIX YUPEXIEHUI CPEeTHETO M
BBICIIIETo ITpodeccroHaIbHOro o0pa3oBaHs (yueOHble 1 Hay4uHBbIe),
Hay4HO-VCCITIOBATEIbCKVX OpraHmM3alviL. 3. DKCKYPCUN B IIPVUPOLLY.

MpumepHble HanpaBieHUA
NPOEKTHOI AeATeNbHOCTU Obyyatowmnxca

1. PaboTa ¢ pa3IMuHbIMI MCTOYHMKAMM XVMMIYeCKOM MH(OopMa-
. 2. AHaymTIgecKne 0630 pbl MHQOPMAIIN ITO0 pelleHVIo oIperie-
JIEHHBIX HayYHBIX, TEXHOJIOTMUECKIX, ITpaKTNIecKmX IIpobsiem. 3. Os-
JIaIeHre OCHOBAMM XMMIMUYeCKoro aHasimsa. 4. OBjiazieHe OCHOBaMM
OpraHNYecKOro CUHTe3a.

MnhaHupyembie pe3ynbTaTtbl 06yyeHus

BbINyCKHUK HAY4YHUTCH:

L d XapaKTepr30BaTb OCHOBHbIE METOAbI IIO3HAHVISA! Ha6J'IIO)_IeHV[e 'y
V3MeEpEHIE, SKCIIePVIMEHT,
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® OmVCHIBATh CBOVICTBA TBEPIIBIX, XKMIKMX, Ta3000pa3HbIX Be-
II1eCTB, BBIIEIISS VX CYIIeCTBeHHbBIE ITPU3HAKY;

® PACKPBIBATH CMBICJT OCHOBHBIX XVIMWYECKVX IIOHSTUI «aTOM»,
«MOJIEKYJIa», «XUMUYECKUT JIIEMEHT», «ITPOCTOE BEIIECTBO», «CJIOXK-
HOe BeIleCTBO», «BAJICHTHOCTD», «XVMWYeCKasl peaKLvis», VCIIOJIb3Y s
3HAKOBYIO CHICTEMY XVMWVI;

® pacKpbIBaTh CMBICIT 3aKOHOB COXPAHEHVIsI MacChI BEIIECTB, 110~
CTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOV TEOPIW;

® pa3mJaTh XMMUJecKe v pusmdecKe SBJIeHs;

® Ha3bIBaTh XMMWYECKVIE JIEMEHTH,

® OrIpeesIATh COCTaB BEIIeCTB 110 UX popMyIiaMm;

® OIpeIesIsiTh BAJIGHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHSIX;

® OIIPEIEIISATh TUTT XMMWYECKMX PeaKIni;

® Ha3bIBATh IIPU3HAKI M YCITOBVS [TPOTEKAHS XMUIECKIMX peak-
nnv;

® BBLIABIIATH IIPV3HAKM, CBUIETEIIBCTBYIOIIVIE O IIPOTEKAHWN XVI-
MMYECKOVI PeaKIvi IIPY BBIITOJHEHNM XVMWYECKOTO OIIbITa;

® COCTaBJIATh POPMYJIIBI OMHAPHBIX COeVIHEHN;

® (COCTaBJIATh YPaBHEHVISI XVIMVYECKX PeaKIInV;

® Co0rmonaTh mpaswia 0e301acHoOV paboThI PV POBEIeHNN
OIIBITOB;

® [10JIb30BATbHCA J'Ia60paT0pr]:M 060py;10BaHV[eM 148 HOCY,HOV[}

® BLIUVC/ISATH OTHOCUTEIbHYIO MOJIEKYJIIPHYIO Y MOJISIPHYIO Mac-
CBI BEIIIeCTB;

® BLIUVICIIATH MacCCOBYIO HOJIIO XVIMIYECKOT'O 3JIEMEHTa I10 C]:)Op—
MYyJle COeVHEHVIS;

® BLIUVCIIATH KOJIMYECTBO, 00BEM M Maccy BelecTBa I10 KOJIN-
4ecTBy, O6’béMy, Macce peareHToB VWIN IIPOAYKTOB peaKIlli;

® XxapakTepur3oBaTh PU3MUecKye 1 XMMIUecKye CBOVICTBa IIPo-
CTBIX BEIIIeCTB: KMCJIOPO/ia v BOZOPOIa;

® 110JIy4aTh, COOMpATh KMCIIOPOZL, VI BOLOPOLI;

® pacrio3HaBaTh OIIBITHBIM ITyTEéM ra3000pa3Hble BelllecTBa: Ki-
CJIOPO]I, BOOOPO/L,

® pacKpbIBaTh CMBICII 3aKOHa ABOrapo;

® pacKpbIBaTh CMBIC/I TIOHSITU «TeIUIOBOV 3P eKT peaKIInm»,
«MOJISIPHBIV O0BEM»;

® XxapakKTepur3oBaTh PU3MUECKIIe VI XMMITIeCcKye CBOVICTBA BOIBL;

® paCKpBIBATH CMBICIT IIOHSITUSI «PacTBOP»;

® BLIYNCISATH MAaCCOBYIO JIOJII0 paCTBOPEHHOIO BellleCcTBa B pac-
TBOpE;

® [IPUTOTOBJISATH PACTBOPHI C OIIPEIeTIEHHOVI MaCCOBOVI JTOJIEVE
PacTBOPEHHOIO BEIlleCTBa,

® Ha3bIBaTh COEIVIHEeHVS M3y YeHHBIX KJIaCCOB HeOpraHm4ecKmnx
BeIIeCTB;
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® xapakTepus3oBaTh (PusMUecKye ¥ XMMMUYecKyue CBOVICTBA OC-
HOBHBIX KJIACCOB HEOPraHMYeCKVIX BelllecTB: OKCII0B, KMCJIOT, OCHO-
BaHWI, COJIEN;

® onpeeATh NPUHAJIEKHOCTb BeIecTB K OIIpele/IéHHOMY
KJIacCy COeVIHeHUIL;

® COCTaBJIATh (POPMYIIBI HEOPraHMYECKMX COeIVIHeHUI M3ydeH-
HBIX KJIaCCOB;

® [TPOBOAMTH OIIBITHI, IIOATBEPIKIAIOLIVE XMMITYeCKye CBOVICTBA
VI3yUeHHBIX KJIaCCOB HEOPraHMYeCKIX BelllecTs;

® pacrio3HaBaTh OIBITHBIM ITyTéM PacTBOPbI KUCJIOT U Ieiouent
110 M3MEHEHWIO OKPACKV MHANKATOPA;

® XxapaKTepur30BaTh B3aMMOCBsI3b MeX/Iy KjlaccaMyl HeopraHude-
CKVIX COeIVIHEHI;

® packpbiBaTh cMBICT | leproamdeckoro 3akoHa 1. VI. MeHpmerneesa;

® O0BACHATH PU3MUECKIII CMBICJI aTOMHOTO (ITOPSZIKOBOIO) HO-
Mepa XMMIYecKOro 3JieMeHTa, HoMepOoB I'pyIIIibl v iepuoza B I leprio-
nmaeckort cucteMe . V. MennerneeBa;

® O0BSICHATH 3aKOHOMEPHOCTV W3MEHEHMsI CTPOEeHMsI aTOMOB,
CBOVICTB 3JIEMEHTOB B IIpefesiax MaIbIX IIepPMOLOB U IJIaBHBIX IIOf-
IpyIITL;

® XapaKTepu30BaTh XVIMMYECKNre 3JIeMeHThI (0T BOopopoda o
KaJIbLMsl) Ha OCHOBe Mx ItoyioxeHwms B Ilepuopmueckont cricreme
M. V1. MenperteeBa 11 0COOEHHOCTEVI CTPOEHMS X aTOMOB;

® COCTaBJISTh CXEMBI CTPOEHISI aTOMOB IepBbix 20 271eMeHTOB
ITepnomyueckont cuctemsl . VI. Menperneesa;

® pacKpbIBaTh CMBICIT TIOHSTU «XMMIYECKasl CBSI3b», «3JIEKTPO-
OTPULIATEITBHOCTD»;

® XapaKTepn30BaTh 3aBVICVIMOCTD (PU3MIECKVIX CBOVICTB BEIIeCTB
OT THIIa KPUCTAJUINYECKOV PEIIETKIL;

® OIIperesIATh BUIL XVIMITUeCKOV CBSI3V1 B HEOPraHMYeCcKX CoefIy-
HEeHUSIX;

® 300paXkaTh CXeMBI CTPOEHMSI MOJIeKYJI BelllecTs, 0Opa3oBaH-
HBIX Pa3HBIMI BUaMU XMIMUYECKMX CBsI3elr;

® pacKpbIBaTh CMBICII IIOHSITU «VIOH», «<KaTMOH», «aHVOH»,
«3JIEKTPOJINUTBI», «HEIeKTPOJIUTBD», «3JIeKTPOJIUTIYecKas IVCCO-
IIVaIs», «OKUCIINTENIb», «CTeIIeHb OKMUCICHVISI», «BOCCTAHOBWTEIIb»,
«OKVCJIEHVE», «BOCCTAHOBIICHVIE;

® ompernesIATh CTelleHb OKVCIIEHVSI aTOMa 3JIeMeHTa B COefVHe-
HUW;

® pacKpbIBaTh CMBICJI TEOPUN 3JIEKTPOJINTIUECKOV AVCCOoLa-
v,

® COCTaBJIATh YpaBHEeHM s 3IeKTPOJINTIUeCKON AVCCOLAIN K-
CJIOT, I1eJI0YeVt, COJIe;
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® O0BSICHATD CYIIHOCTD IIPOLIecca TEKTPOTIUTIUECKON JIVICCO-
LIV VI peaKIyVi IOHHOTO oOMeHa;

® COCTaBJIATH ITOJTHBIE VI COKPAIIEHHBIE VIOHHBIE YPaBHEHNS pe-
axIi ooMeHa;

® OIIperesaTh BO3MOXKHOCTD IIPOTEKaHs PeaKIIni IOHHOTO 00-
MeHa;

® [IPOBOANTH PeaKIiny, IIOATBeP KIAroIe KaueCTBeHHBIV CO-
CTaB pas3/IMUYHLIX BEIIeCTB;

® OIpenesIsATh OKVCIIUTEIb VI BOCCTAaHOBUTEJIh;

® COCTaBJIATb ypaBHEHVIS OKMCIIMTEIHHO-BOCCTAHOBUTEIIBHBIX
peaxiiuii,

® pa3pBaTh (PAKTOPHL, BIIMSIONIE Ha CKOPOCTh XVIMMYECKO pe-
AKIIW;

® raccuuUIMpoBaTh XVIMWYECKMe PpeakLyi II0 pasINIHbIM
pu3HaKaM;

® XapaKTepu3oBaTb B3aVIMOCBSI3b MEX/y COCTaBOM, CTPOEHVEM 1
CBOVICTBAMV HEMETaJJIOB;

® ITPOBOAUTD OIIBITHI IIO ITOJIyYEHUIO, CO6I/IpaHI/IIO VI VI3yYEeHVIIO
XVIMYECKIX CBOVICTB l"a3006pa3HBIX BEIIeCTB: YIJIEKMCJIOTO ra3a, aM-
MUaKa;

® pacIIo3HaBaTh OIIBITHLIM ITyTEM ra3006pa3H1>1e BelleCTBa: yIyie-
KVICJIBIVAI Ta3 I aMMMaK;

® XapaKTepu3oBaTb B3aVIMOCBSI3b MEX/1y COCTaBOM, CTPOEHVEM U
CBOVICTBAMV MeTaJIJIOB;

® Has3plBaTh OpraHu4YecKye BelecTBa II0 MX q)opMyne: MeTaH,
STaH, STWJIeH, MeTaHOJI, 3TaHOJI, ININIePVH, YKCyCHast KMCII0Ta, aMu-
HOYKCYCHasl KMCJIOTa, CTeapvHOBas KVCJIOTa, OJICMHOBAS KVCJIOTa,
TJIIOKO3a;

® OlLIeHVBATh BJIVISIHVIE XMMWYECKOIO 3arps3HeH ST OKPY KaroLert
Cpebl Ha OpraHun3M YeI0BeKa;

® 'PaMOTHO 06paH_IaTBC$[ C BellleCTBaMM B ITOBCETHEBHOW JKV3HI;

® OnpenesIsiTh BO3MOXHOCTh HPOTEKaHMs PeakIIni HEeKOTOPBIX
IpeacTaBUTesIeV OPraHMYeCKMX BEIeCTB ¢ KMCIOPOIOM, BOIOPO-
JIOM, MeTaJJIaMI, OCHOBAaHMSIMWV, TaJIOT€HAM.

BbInyCKHUK HOJYYUT BO3MOKHOCTh HAYYUThCH:

® gbl08U2AMb U NPOBEPAMb FIKCNEPUMEHMANLHO 2UNOMEe3bl 0 XU-
MUuecKux ceolicmaax gewecmas Ha 0CHOB8e UX COCMAasa U CMpoeHUs, UX
cnocobHocmu ecmynams 8 XuMuueckue peakyuu, 0 xapaxmepe u npo-
JYKmMax pasAudHbIX XUMUYECKUX PeaKyuil;

® Xapaxkmepu308amb gewecmasa no cocmasy, CmpoeHuo u ceoticm-
eam, ycmaxHasaueamsos npuquHHo—meacmeeHHue ceAa3u Meofcay JaHHbI-
MU xXapakmepucmuxamu sewecmsa;
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® COCMasAMb MONEKYASPHDBLE U NOAHBLE UOHHDBlE YPABHEHUS NO
COKPALWEHHBIM UOHHBIM YPABHEHUAM;

® NPO2HO3UPOBAMb CNOCOOHOCL BeUeCMea NPOSABAAMb OKUCAU-
meabHble UAU B0CCMAHOBUMEAbHbLE CBOLICMBA ¢ YUEmom cmeneHell
OKUCNEHUS 21eMEHIMO08, 8X00AWUX 8 e20 COCMAas;

® COCMasAMb YpasHeHUs peaxuuil, CO0meememsyowux nocae-
dosamenbHOCMU NpespalleHull HeOP2aAHUUECKUX 8eUeCN8 PA3AUHHBIX
KAACCo8;

® gp0BULAMD U NPO6EPAMb IKCNEPUMEHMANLHO 2UNOMe3bl 0 pe-
3yabmamax 8030eticmeusn pasAuHHbsLX PaKmopos Ha udMeHeHue CKOpPo-
CMu XumMu4eckoll peakuuu;

® UCNob306aMb NPUOOPeMEHHDIE SHAHUA 08 IKON02UHECKU 2Pa-
MOMHO20 NogedeHUs 8 OKpYKHcaiowell cpeoe;

® 1CN0b308aMb NPUOGPEMEHHDBIE KAKOUesble KoMNemeHyul npu
8bINONHEHUL NPOEKMO8 U YuebHO-UCCAe008aMeNbCKUX 3a0ay NO u3yye-
HU0 €8011CMa, cnOco608 NOAYHEeHUS U PACNO3HABAHUS 8eLecms;

® 00BeKMuUBHO OUEHUBAMb UHPOPMAYLUIO 0 8EUEeCMeax U Xumuye-
CKUX npoueccax;

® KpUMUUeCKU OMHOCUMbCA K Nces0OHayHHOU unpopmayuu, He-
0obpocosecmHoll pekaame 8 cpedcmeax Maccosoll uHPopmauuu;

® 0C03HABAMb 3HAUEHUE MEeOPeMUYeCcKUX 3HaHULl o Xumuu 013
npakmuy4eckoll 0esimeAbHOCMuU 4eA08eKa;

® cozdasambmodenu ucxembl 01 peuleHUs Y4eOHbLX UNO03HABA-
MeAbHbIX 3a0ay; NOHUMAMb Heobxo0uMocms cob.a100eHus npednuca-
Hull, Npedaazaembslx 8 UHCMPYKUUSLX NO UCTI0Nb308AHUI0 1EKAPCMS,
cpedcme 6bimosoil xumuu u op.
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°14

TematuyecKkoe nnaHUpoBaHue

8 Ksiacc

(2 u B Henerto, Bcero — 70 u; m3 HUX 4 4 — pe3epBHOE BpeMs)

Tembl, packpbiBaromme
JaHHBIA pa3aesa npo-
rpammsl. KonuectBo

4acoB, OTBOJAMMBIX
Ha IaHHYIO TeMYy

OcHoBHOe coacpikaHue
mo TemMmamM

XapakTepuCcTHKA OCHOBHBIX BU10B
JAesATeJJbHOCTH YYeHUKA
(Ha ypoBHe y4eOHBIX AelicTBU)

BBenenue (3 4)

1. ITpeameT 11 3agaunt XMMUL.

2. Metoppl xumMum. XUMIUUYECKU SI3bIK.

3. IlpakTnueckast padora Ne 1. [Tprémbr
oOparreHms cj1abopaTopHBIM 000pyIOBa-
HueM. CTpoeHIe TUTaMeHN.
Jemoncrpanuu. TaOmmite! 11 C1aviibl, 1o-
Kas3bIBaOIIIe ICTOPIYEeCKUI Iy Th Pa3Bu-
TV HAyKM, JOCTVDKEHVIS XVIMIM U VX 3Ha-
4eHe; TabopaTopHOe 000pyIOBaHe

Vcriorp30BaTh MEXIIPEIMETHBIE CBSI3A.
Pasigats Tejla 1 BeIlecTsa.
3HaKOMUTHCS ¢ J1a00paTOPHBIM
obopymoBaHMEM.

CobrmoiaTh TEXHMKY 0e30T1acHOCTI

Pasgen |. BewwecTBa U XMmMUUYECKUE ABNIEHUA C NO3ULMI aTOMHO-MOJIEKYNIAPHOrO yyeHus (41 )

1. XuMuyeckue
3JI€eMEHTHhI U BellleCTBa
B CBETE€ aTOMHO-MOJIe-

1. ®Ousmyeckme 1 XMMUUIEeCKIe SIBIeHVI.
2. ATOMBI, MOJIEKYJIBI, XMWYeCKI1e
371eMeHThI. DOPMBICyIIIeCTBOBaHIA

YcraHaBimBaTh MeXITpeIMeTHbIe CBA3A.
PasmmuaTh TOHSTUS «aTOM», «MOJIEKYIIa»,
«XVIMUYECKUIL 3JIEMEHT».
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IIpodondicerue

Tembl, packpbiBaromye
JaHHBIA pa3aes npo-
rpammsl. KonnuectBo

4aco0B, OTBOJANMBIX
HA IaHHYIO TeMYy

OcHOBHOe coiepsKaHue
Imo TeMamM

XapakTepucTUKa OCHOBHBIX BH0B
esiTeJIbHOCTUH YYeHHKA
(Ha ypoBHe yueOHBIX JIeiicTBHII)

KYJSIDHOTO y4YeHHs
(CA))

3JIEMEHTOB B IpUpOLIe.
3. Cocras BermtecTs. [TpocTble 11 CII0XKHBIE
BeIllecTBa. 3aKOH ITOCTOSTHCTBA COCTaBa
BEIIIeCTB.

4. ATOMHO-MOJIEKYJIIpHOe Y4eHe.
OTHOCUTeITbHAS aTOMHAs Macca.

5. OTHOCUTeIbHAS MOJIEKYJIIpHasd Macca.
MaccoBast 05151 27IeMeHTa B COeIVTHEHA.
6. Ileproamueckas crucTeMa XMMIYECKIX
anemenTos 1. V1. MenpeneeBa.

7, 8. BaJleHTHOCTb XVIMMYECKMX dJIe-
MEHTOB.

9. KommrgecTso Berriectsa. Moiib. Mortsp-
Has Macca. PacuéTel 1o xummraeckumM dpop-
MyJIaM.

Jemonctpanuu. 1. Pusnmdeckme 1 Xu-
Mmgecke siBiieHus. 2. Vismepenne
IUTOTHOCTY XUIKOCTETI apeOMETPOM.
3.ITnaBnenune cepsl. 4. Onrpenenesme

OmnmceBaTh PU3MHECcKIIe M XVIMITIeCKe
SIBJICHVIAL.

CpaBHMBaTh CBOVICTBA BEIIIECTB.
HabsmomaTh cBOVICTBa BEITIECTB.
CpaBHuBaTh PU3MYecKIe UXUMUYecKe
SIBJICHVIAL.

CornocTaByIgTh IIPOCTHIE U CIIOXKHBIE
BelllecTBa.

OrnpeniernaTs BaJIEeHTHOCTb aTOMOB B O1-
HapHBIX COeAVHEHISIX.

YmeTs nomne3osaThed [lepronmdeckont
CUCTEMOV XMMIYECKMX 3JIEMEHTOB

1. V1. MenpereeBa pu olpee/IeHIN Ba-
JIEHTHOCTM.

OmmiceBaTh COCTaB IIPOCTEVIIIVIX COeIVIHe-
HWI 10 X XUMWUYeCKUM popMyItam.
CocraBisaTh popMyIsIbl OMHAPHBIX COEMIV-
HEeHWI I10 M3BeCTHOVI BAJICHTHOCTU
aTOMOB.




LT

3JIEKTPOIIPOBOITHOCTY M TEIUIOIPOBOIHO-
cTu BerecTs. 5. VIsydeHue cBOVICTB Be-
IIIECTB C VICIIONIb30BaHVeM KOJUIEKIIVL
«[IIxana TBépHocTm». 6. Moaenvt aToMoB 1
MOJIEKYJI; KPVUCTAJUTMIECKVIX PEIIETOK.

7. Koyulek1iys MeTajuIoB 1 HeMeTaJUIOB.

8. IloydeHue yIJIeKIMCIIOro rasa pasind-
HBIMU cITocobammt. 9. DIIeKTposn3 BOIIBL
10. ®usmueckme sgBIeHVS: BO3TOHKA MO/,
KUILTYeHVie BObl, HaKaIMBaHMe KBaplia,
HarpesaHMe HadpraymHa. 11. OnbITsI 11O
nnddysmnm. 12. Koswtekims mpocThIx
BeIlecTB, 00pa3oBaHHBIX 371eMeHTamm 1 —
3-ro nepuonos. 13. Kosutekiyis Be- 111ecTs
KOJIMYeCTBOM BelllecTBa 1 MOJIb.

14. IvHaMyueckoe mocoOue: KoImuecT-
BeHHbIe OTHOILIEHS B XVIMUL.
JlabopaTopnsle onbIThL. 1. PaccmoTpe-
HVe BeIlecTB ¢ pas3INIHbIMU PU3IecKy-
MU CBOVICTBaMU (MeZb, JKeJIe30, IMHK, ce-
Ppa, Bofda, XyIopwz, Hatpva u Ap.). 2. Vcrsl-
TaHVe TBEPIIOCT BeIlleCTB C [IOMOIIIbIO
o0pas1os Koywtekuym «Ikara TBépmo-
ctu». 3. IlpyMepnl pusirdeckmx sSABJIeHW:
crmbaHye CTeKJITHHOV TPpyOKM, KUIIsgJe-
HVe BO[IBl, IUIaBjIeHne mapaduHa. 4. [Tpu-

MopenpoBaTb CTpOeHVe MOJIEKYJT MeTa-
Ha, aMMMaKa, BOIOPOLa, XJIOPOBOAOPOHA.
IMTornb30BaThcs MHPOPMALIVIENT 113 IPYITIX
VICTOYHVIKOB [IJIS IIOATOTOBKM KPATKMX CO-
oOIIIeHMI.

T'OTOBUTE KOMIIBIOTEPHBIE ITpe3eHTALIN
10 TeMe.

PaccumThIBaTh OTHOCUTEIIBHYIO MOJIe-
KYJISIPHYIO Maccy 110 pOpMyJIaM BELeCTB.
PaccumnThIBaTh MACCOBYIO OO XVMIUe-
CKOIO 2JIeMeHTa B COeIVHEeHVIN.
PaccumnThIBaTh MOJISIPHYIO MacCy Be-
IIIeCTBa.

YcTanasimBaTh mpocreriive (popMyIIbL
BEIIIEeCTB I10 MaCCOBBIM [I0JISIM 3JIEMeHTOB
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IIpodondicerue

Tembl, packpbiBaromye
JaHHBIA pa3aes npo-
rpammsl. KonnuectBo

4aco0B, OTBOJANMBIX
HA IaHHYIO TeMYy

OcHOBHOe coiepsKaHue
Imo TeMamM

XapakTepucTUKa OCHOBHBIX BH0B
esiTeJIbHOCTUH YYeHHKA
(Ha ypoBHe yueOHBIX JIeiicTBHII)

MepBI XVIMWYeCKVIX SBJICHUIL: TOpeHme
JlpeBeCcVHBI, B3aVIMOIeVICTBIie MpaMopa

C COJISTHOVI KMCIIOTOVL. 5. VI3yueHne obpas-
LIOB MeTaJUIOB 11 HEMETAJIIOB (CEPBI, JXKe-
JIe3a, yIIOMIMHWE, TpaduTa, MEOU 1 IP.).
6. VIsydeHne CBOVICTB BellleCTB: HarpeBa-
HUe BOJIbI, HarpeBaHMe OKCIa KpeM-

s (IV).

Pacuérnsble 3agaun. 1. Beruncienme
OTHOCUTEJIHOV MOJIEKYJISPHOVI MacChl
BeIlIeCTB, MaCCOBOTVI J10JIV 3JIEMEHTOB I10
xvMmdecknM dpopMmysiaM. Beravcienve
MOJISIPHOW Macchl BellecTsa. 2. Onpenerte-
HVe Macchl BelllecTsa I10 M3BeCTHOMY KO-
JIMYeCTBY BelllecTBa U oIpesesieHne KoIu-
JecTBa BelllecTBa I10 M3BeCTHO Macce.
Tema TBopueckoii padorsl. VIuocTpu-
poBaHMe ITOJI0KeHWV aTOMHO-MOJIEKYJISP-
HOT'O y4eHs




6¢

2. XumMuueckue
peakuumn. 3aKOHbI
COXpPaHEeHHUs MacChl
u dHepruu (6 4)

1. CymHOCTb XMMUYeCKX PeaKIVIii U ITpY-
3HaKM mx rnporekanusd. Terosov apdpexr
XVIMVYECKOVI PeaKIIVIVL.

2. 3aKOH cOXpaHeHWsI MacChl Y SHEPIUIA.

Y paBHEHIST XVIMWYECKMX PeaKIIIIAL.

3. PerreHne 3aja4: pacy&Thl 11O XVMIYe-
CKVIM YpaBHEHVIIM.

4. TuIIBI XMIMUYECKX PeaKLVIL

5. OGo0IeHre 3HaHMI 10 TeMaM 1, 2.

6. KorTposnpaas pabora Ne 1.
Jemoncrpanuu. 1. ITpumMeps! xvmu-
YeCKNX PeaklVl pasHbIX BUIOB: pasjIoxKe-
HMe MaJlaX/Ta, AyXpoMaTa aMMOHMS, I10-
JIydeHwme CyIbduia Kejie3a, ropeHye Mar-
HW$I, B3aMMOJIeVICTBYIe COJISTHOVI KMCITOThI
¢ kapboHaToM HaTpus 1 1Ip. 2. OIBITH,
WITIOCTPUPYIOIIe 3aKOH COXpaHeHMs
Macchl BelllecTBa: TOpeHye CBeul Ha Becax
C IOIVIOIeHVeM ITPOyKTOB TOpeHws],
OKIICJIeHVe MeTa/JIOB B 3aKPBITBIX COCyIax
CO B3BellIVBaHVeM, OOMeHHbIe peaKIIni

B IIpMOOpax WIS WUIIOCTPALIVV 3aKOHa.

3. Habop momerteit aToMOB.
JlabopaTopusie onbIThl. 1. IIprsHakmu
XVIMITYECKVIX peaKIIVii: HarpeBaHie MeJl-
HOVI IIPOBOJIOKM, B3aMMO/IEVICTBIIE pac-

OmnmceBaTh TPOCTEVIIIIVIe XVIMITIECKIe pe-
aKIIMI C TTOMOIITBIO XVIMIYECKIX ypaBHe-
HUL

KitaccudimposaTs XMimrdecKyie peax-
ja17178

AXTyarm3upoBaTh 3HaHVS O IIPV3HaKax
XVIMUYECKVIX PeaKIVAL.

CocrapmsTh K1accudUKaIMOHHBIE U CpaB-
HUTeIbHBIe TabJIVIIIBI VI CXeMBI, OTIOPHEIe
KOHCTIEKTBL

BbramcsiaTe 110 XMI9ecKM ypaBHEeHMSIM
Maccy WIV KOJIMYeCTBO BelllecTsa I10 13-
BECTHOVI Macce VIV KOJIMYEeCTBY BelllecTsa
OITHOTO 13 BCTYTIAOIIIVIX VIV ITOJTyYalo-
IIMXCS B peaKIIVV BelllecTB
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IIpodondicerue

Tembl, packpbiBaromye
JaHHBIA pa3ges npo-
rpammsl. KonnuectBo

4aco0B, OTBOJANMBIX
HA IaHHYIO TeMYy

OcHOBHOe coiepsKaHue
Imo TeMamM

XapakTepucTUKa OCHOBHBIX BH0B
esiTeJIbHOCTUH YYeHHKA
(Ha ypoBHe yueOHBIX JIeiicTBHII)

TBOPOB €KOT'0 HaTpa ¥ XJIopwa MeLV,
B3aVIMOJIeVICTBIIE PacTBOPOB YKCYCHOVI KU~
CJIOTHL U rupoKkapOoHaTa Hatpws. 2. Tu-
ITBI XVIMITYEeCKVIX PeaKIInil: pasjiokeHye
ruppokcyia menu (1I), B3avmonerictere
XeJjre3a ¢ pactsopoM xitopva meau (I1),
B3ammMopevicTsre okcrga Men (1I) ¢ pac-
TBOPOM COJISTHOVI KVICJIOTBL.

Pacuérnblie 3a1aun. Beraviciienne 1o xu-
MIYEeCKVM YpaBHEHVSIM MacChl, KOJIIeCT-
Ba BEIIECTB: a) BCTYIIMBIIVIX B peaKIIVIo;

0) oOpasoBaBIIVIXCA B pe3yIIbTaTe
peakuvm

3. MeToabl XUMHH
(29)

1. MeTozipl, CBsI3aHHBIE C M3y4YeHVEM Be-
IIecTB: HaOJIIO[IeHIIe, OIVICaHIIe, CpaBHe-
HMe, XMWYeCKUII SKCIIepUIMeHT.

2. XviMuaeckuy S3bIK (TepMMHBIL, Ha-
3BaHMs, 3HAKW, POPMYIIBI, ypaBHEHVI).

HaGJ’IIO)IaTB HEMOHCTpMPYyeEMbIe 11 CaMO-
CTOSATEJIbHO ITPOBOAVIMbBIE OITBITHI.
OnmceBaTh CBOVICTBA M3y4daeMbIX BEIIeCTB
Ha OCHOBe Ha6J’IIO}1€HVII71 3a VX IIpeBpaliie-
HVAMN.
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INorstTire 00 MHAMKATOpPAX.
JlaGopaTopHbIii onbIT. [/I3MeHeHe
OKpacK! MHANKATOPOB B Pa3IMIHBIX
cpemax

YuuThCs TPOBOIATE XVIMIYECKITT SKCTIe-
PVIMEHT.

CobmomaTh TexHMKY 0e30I1aCHOCTIAL
Vcrionmp30BaTh METOJI, CpaBHEHVIS ITPY Xa-
PpaKTepUCTIKe CBOVICTB BEIIIeCTB

4. BemecTBa B OKpY-
sKarolieil Hac mpupoxe
U TexHuke (6 4)

1. YncTele BerrecTBa m CMeCH.

2. lIpakTryeckas padora Ne 2. Ogncrka
BeIlleCTB.

3. PacTBOPBL

4. IlpakTnyeckas padora Ne 3. Pac-
TBOPVIMOCTbD BellleCTB.

5. Cr1ocoObI BeIpakeHVST KOHIIEHTPALIN
pactBopos. Pertenuie 3agay.

6. IlpakTyeckas padora Ne 4. [Ipuro-
TOBJIEHNE PacTBOpa 3aJaHHOV KOHIIeH-
TpaLun.

Jemonctpamun. 1. Pasmerrenne cmecen
pasmraHbIMU MeTogaMm. 2. Kostexrims
«Hed1b 11 HedTenmpogyKTHI». 3. PacTBOpe-
HVIe BEIeCTB C Pa3INMIHbIMI CBOVICTBAMIAL
4. YaioBus nisMeHeHWsI pacTBOPVIMOCTH
TBEP/IBIX U ra3000pa3HbIX Berlects. 5. Te-
IUTOBBIe 3(pPEKTHI IPU PACTBOPEHMIL: Pac-
TBOPEHME CEPHOVI KMCIIOTHI, HUTpaTa aM-
MOHMSL.

YcranaBnmBaTh MeXITpEIMeTHBIE CBS3ML.
Y4anuTbes IpoBOAVITE XMMVYECKIVL SKCIIe-
PVIMEHT.

Habsromats mpeBpariieHns M3y JaeMbIX Be-
II1eCTB.

OrmceIBaTh CBOVICTBA BEIIECTB U CMece
B XOJI€e IEMOHCTpPAIIVOHHOTO 1 J1abopaTop-
HOT'O 9KCIIEPVIMEHTOB.

CpaBHMBATH YMCTHIE BEIIIeCTBA VI CMECIAL
YMeTs pasnensaTs cmecit.

ITpoBOAWTE OYNMCTKY BeIeCTB OTCTaMBa-
HYeM, PWIbTPOBAaHMEM, BhIIapUBaHVIEM.
[enaTh BEIBOABL U3 PE3YIIBTATOB IIPOBe-
JIEHHBIX XVIMWYECKIX OIIBITOB.
CocTaBigTh Ki1accuUKaIMOHHbIe
CXEMBI.

[TpvMeHSTh CUMBONIVKO-TpadrdecKye
cpericTBa HaIJISITHOCTHL.

BbIamcsiaTe MacCoBYIO OO PaCTBOPEH-
HOTO BeIllecTBA B PacTBOPeE.
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IIpodondicerue

Tembl, packpbiBaromye
JaHHBIA pa3aes npo-
rpammsl. KonnuectBo

4aco0B, OTBOJANMBIX
HA IaHHYIO TeMYy

OcHOBHOe coepKaHue
Imo TeMamM

XapakTepucTUKa OCHOBHBIX BH0B
esiTeJIbHOCTUH YYeHHKA
(Ha ypoBHe yueOHBIX JIeiicTBHII)

JlaGopaTopubie onbiThl. 1. ITpurorosiie-
HVIe M pa3IoKeHVe CMeCH JKerle3a VI CepPBl,
pasmerieHve cMecu HeTI V1 BOIIBL.

2. VccrremoBaHme pU3MYECKMX VI XVIMITIe-
CKVIX CBOVICTB ITPVPOJTHBIX BEIIIECTB
(m3BecTHSAKOB). 3. CpaBHeHVE ITPOO BOIBL:
BOJIOIIPOBOJTHOW, M3 TOPOJICKOTO OTKPBI-
TOr'O BOITOEMA.

Pacuérnbie 3agaun. 1. Hcnoav3ogaHue
e2paguxos pacmeopumocmu 045 pac-
yema koagPPuyueHmos pacmeopumo-
cmu seujecma’, 2. BerumciieHme KOHIIEH-
Tpaluy pacTBOPOB (MaccOBOVI JTOJIV, MO-
APHOTL KOHYEHMpAayuu) o Macce
PacTBOPEHHOTO BelllecTBa 11 00BEMY VI

[TpuroTasivBaTh PacTBOPHI 3aTAHHON
KOHIIEHTpaLIUN.

ITosnp3oBaThCst MHMPOPMALIMEN U3 IPYIVIX
VICTOYHVKOB [1JI5I [IOITOTOBKM KPATKMX CO-
OOITIIeHMII.

T'OTOBUTBH KOMIIBIOTEPHBIE ITpe3eHTaLIN
10 TeMe

! KypcuBoM BbIIe/IeHbI pacuéTHbIE 3a/1aul, pellieHre KOTOPbIX pacCMaTpUBaeTCst
TP YCIIOBMY BbFieJIeHNs Ha M3ydeHVe XYMV JIOTIOJTHUTEeTHOTO Jaca B HeleJTio.
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Macce pacTBopuTerid. 3. Beranciienue Mac-
CBI, 00BbEMa, KOJTMIeCTBa PaCTBOPEHHOTO
BeIlecTBa M PaCTBOPUTEIIS IO OITpeIesIEH-
HOVI KOHILIEHTpaLVu pacTBopa.

TeMbl TBOpUYECKUX PadoT. BermiecrBa

B TexHVKe. [lomydyeHye BemecTs ¢ 3agaH-
HBIMM CBOVICTBaMM — OCHOBHasi ITpo0siemMa
xvimvn. TToHATHe 0 BemmecTBax Kak O Chl-
pbe, MaTeprasax uIpomykuu. I Ipupomo-
OXpaHUTeJIbHOE 3HaUeHMe OYNCTHBIX CO-
OPY>XKEHUM U 9KOJIOTMYECKIM YNCTBIX TeX-
HOJIOT UL

5. IlousiTue o rasax.
Bo3nyx. Kucaopona.
T'openue (7 u)

1. 3akonsl ['ent-JTroccaka 1 Aporapo. Pe-
IIIeHVie 3a/1a4: pacuéThl Ha OCHOBaHM Ta-
30BBIX 3aKOHOB.

2. Bosgyx — cmech rasos.

3. Kucimopor, — XvMmdaecKmvi 371eMeHT

u npocToe BetlecTso. [Torryuenne xu-
cjIopora.

4. lIpakTu4yeckas padora Ne 5. ITonyue-
HVIe KMCIIOPOa M M3y YeHVie eT0 CBOVICTB.
5. Xumurdeckuie cBOVICTBa 1 IpVIMeHeHIe
KVICIIOpOZIa.

6. OBoOIIeHMe 3HaHMII 110 TeMaM 4, 5.

7. KonTrposbHas pabora Ne 2.

Vcrionp30BaTh MeXITpeIMeTHBIe CBA3IA.
Vcrionp30BaTh IpUIMepPHI pellieHns TUIIOB
3aJ1a4, 3a/JaYHUKI C IPUBEIEHHBIMI B HIX
aJITOpUTMaMU pelleHns 3aady.

O0o0b11aTh 1 CHCTEMATU3MPOBATD 3HAHIS
00 VI3y4ueHHBIX BeIlecTBax.

Yunrbcst permate vccieoBaTeNTbCKMM 1Ty -
TEM IIOCTaBJIEHHYIO IIpobiieMy.
HaOsromaTh IipeBpartieHns n3y4aeMbIX Be-
IIIeCTB.

OmnmcbIBaTh CBOVICTBA BEITECTB B XOJIe JIe-
MOHCTPAIIVIOHHOTO ¥ JIJaDOPaTOPHOIO IKC-
epPVIMEHTOB.
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IIpodondicerue

Tembl, packpbiBaromye
JaHHBIA pa3aes npo-
rpammsl. KonnuectBo

4aco0B, OTBOJANMBIX
HA IaHHYIO TeMYy

OcHOBHOe coiepsKaHue
Imo TeMamM

XapakTepucTUKa OCHOBHBIX BH0B
esiTeJIbHOCTUH YYeHHKA
(Ha ypoBHe yueOHBIX JIeiicTBHII)

Jdemoncrpanuu. 1. TTonydenue xwuciopo-
na. 2. CxuraHue B aTMocdepe KMCJIopozia
cepnl, yIuisi, KpacHoro dpocdpopa, xeiesa.
3. OneITEL, ITOATBEPXKOAIOIINE COCTaB BO3-
ayxa. 4. OIBITHI 10 BOCIUIAMEHEHWIO U TO-
peHmIo.

Pacuérnrpie 3amaun. 1. OnpenerieHne oT-
HOCWTeJIbHOV IUIOTHOCTV Ta30B 10 3Haue-
HVSM VX MOJIEKYJISIPHBIX Macc.

2. OnpenerieHnie OTHOCUTETLHBIX MOJIe-
KYJISIPHBIX MacC ra3000pa3HbIX BEIIeCTB
I10 3HAaYeHWIO VX OTHOCUTeIIbHO
IUTOTHOCTM.

Tembl TBOpUecknx pador. ATmMocepa —
BO3[yIIHasi obortouka 3emmt. TeHmeHIym
K M3MeHeHMIO cocTaBa Bo3myxa B XXI B.
OcHoBHBIe CTOYHVIKM 3arpA3HeHs aTMO-
ccpeprl. TpaHCIIOPT — OIMH M3 OCHOBHBIX
VICTOYHIKOB 3arpsi3HeHVISI aTMOCepBhI.

YunThCS pacKpbIBaTh IPUUVHHO-CIIENCT-
BEHHYIO CBS3b MEXITy (PU3VTIEeCKIIMV CBOVI-
CTBaMM M3y9aeMOro BellecTBa 1 criocoda-
MU ero coOMpaHIs.

[TpyMeHSTh IOy YeHHBIE 3HAHVIS

PV IIPOBEJIEHNI XVIMITIeCKOT'O SKCIIe-
pUIMeHTa.

YcTaHaBIMBaTh CBS3b MEX/TY CBOVICTBAMM
BEIIIeCTBA M €r0 IIPVIMeHEeHEM.

OT16upath HEOOXOIVMMYIO MH(POPMAIINIO

V3 Pa3HBIX VCTOYHVIKOB.

['0TOBUTH KOMITBIOTEpHBIE IIPe3eHTaLINI
IO TeMe
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MesxyHapoHoe coryialeHye o 3amTe
aTMocdepn!

6. OcHOBHBIE KJIACCHI
HEOPTaHHYECKHX
coeqnHeHmi (11 4)

1. OKcympl 1 X COCTaB, HOMEHKIIATypa,
iraccudmkarnys. [lorsTme 00 amdorep-
HOCTA.

2. OcHOBaHMA — TV POKCUIIBI OCHOL /BHBIX
OKCUIIOB.

3. KucsioTel: cocTaB 1 HOMEeHKJIaTypa.

4. Conu: cocTaB 11 HOMEHKIIaTypa.

5. XvMwm4deckyie CBOVICTBAa OKCUIIOB.

6. XviMmuecKkue CBOVICTBA KUCIIOT.

7. IlomyueHne 1 XxuMMUIecKye CBOVICTBA
ocHoBaHUIL. AMdOTepHBIe IMIPOKCUIBL
8. XumMmmueckue cBOvVICTBa cojient. ['eHeTm-
yJecKasi CBSI3b MeXITy KjlaccaMy HeOpraHu-
YeCKVIX COeIVHEeHVIV.

9. OBo0IIeHMe 3HaHUI 10 TeMe 6.

10. MpakTuueckas padora Ne 6. Vic-
CJIefIOBaHVe CBOVICTB OKCVIOB, KICIIOT,
OCHOBAHUIL.

11. KonTponpHasg padora Ne 3.
Jemonctpanuu. 1. OOpasip! coeny-
HEeHMV — IIpeICTaBUTeJIeVI KITaCCOB K-
CJI0T, CoJIeVl, HepacTBOPMMBIX OCHOBa-
HW, IIej109ernt, oKCumaoB. 2. OMbIThI,
VWITIOCTPUPYIOIIe CyIIIeCTBOBaHVe TeHe-

VlccrremoBaTh CBOVICTBA M3ydaeMbIX
BeIIIeCTB.

Habsmromats pmsmdeckite v XvMiTdecKe
IIpeBpallleH s M3yIaeMbIX BEIeCTB.
OnmceBaTh XMMMUYecKe peakiiny, Ha-
Ormroraemble B X0zle EMOHCTPAIIMIOHHOTO
71 71a00PaTOPHOTO SKCIIEPUIMEHTOB.
IesaTh BBIBOJIBI U3 Pe3yJIbTaTOB IIPOBe-
IEHHBIX XUMWYECKVX OIThITOB.
Kitaccudmnmposats nsyydaeMble Be-
IecTBa.

CocTaBigaTh POPMYIIBl OKCUIOB, KUCIIOT,
OCHOBaHUM, COJIEL.

XapaxTepnsoBaTb COCTaB 1 CBOVICTBa Be-
111eCTB OCHOBHBIX KJIaCCOB HeopraHmyec-
KWMX COeIVIHEeHT.

3anmcpBaTh ypaBHeHMsT XUMUYeCKMX
Ppeakiiui.

Ocy111ecTB/IATh TeHeTUYEeCKYIO CBA3b
MeXly KjTaccaMi HeopraHMYecKIX COeIy-
HEeHM
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IIpodondicerue

Tembl, packpbiBaromye
JaHHBIA pa3aes npo-
rpammsl. KonnuectBo

4aco0B, OTBOJANMBIX
HA IaHHYIO TeMYy

OcHOBHOe coiepsKaHue
Imo TeMamM

XapakTepucTUKa OCHOBHBIX BH0B
esiTeJIbHOCTUH YYeHHKA
(Ha ypoBHe yueOHBIX JIeiicTBHII)

TIYIECKOVI CBSI3VI MEXIy COeIMHEHVISIMI
docdopa, yrepona, HaTpVisL, KaJIbLIL.

3. BzanmMopericTBre KaIbLvs VI HATPUS

¢ BofIOM. 4. [levicTBIIe MHAVMKATOPOB.

5. OnBITHI, WJUTIOCTPUPYIOIIVE XUMU-
YyecKye CBOVICTBA OTIE/TbHBIX KJIACCOB He-
opraHudecKmx coenyeenmit. 6. O0pasipl
IIPOCTBIX BEIECTB M VX COEIVHEHMI (OK-
CUJIOB U TUPOKCHIIOB), OOpa30BaHHBIX
371eMeHTaMM OJTHOTO Ilepuoza.
JlaGopaTopHble onbIThl. 1. PaccmoTpe-
Hue 0OpasLoB okcuaos: yriiepona (IV), Bo-
nopona, dpocdopa, Meny, KaIblys, XKejle-
3a, KpemuMs. 2. Habrmonenme pactsopu-
MOCTVI OKCUIIOB aJTIOMVHWSI, HaTPHs,
KasIbIIMst v Meain B Bofe. 3. OnpenerneHne
KICJIIOTHOCTV-OCHOBHOCTM CPeIbl pacTBO-
POB C TOMOIIBIO MHAVKaTOpa. 4. B3an-
MOJIeVICTBYIe OKCHIOB KasIbIIv 1 dpocdopa




VAS

C BOJIOW, OIlpefielIeHVe XapaKTepa oopaso-
BaBIIIETOCS OKCHIIA C IIOMOIIIBIO MHAMKATO-
pa. 5. Bzaumonericteue okcrmos Meau (II)
VI IMHKA C paCTBOPOM CEPHOV KMCTIOTHL.

6. ITorryueHwe yriieKmcsioro rasa v B3av-
MOJEVICTBVIE €TI0 C M3BECTKOBOVI BOIOVIL.

7. B3anMoIeriCTBIe MeTaJUIOB (MarHis,
LIVIHKa, JKeJle3a, MeJIV) C pacTBOpaMm K-
cJ10T. 8. B3auMogericTBre pacTBOPOB K-
CJIOT co menovamu. 9. Bsavmopericteie
PacTBOPOB KMCJIOT C HePaCTBOPVIMBIMU
ocHosaHVsIMI. 10. TTorryuenme HepacTBo-
PVIMBIX OCHOBaHW W VCCIIelOBaHIe VX
CBOVICTB (Ha IIpyIMepe TV POKCHIa IIVHKa

v ruapokcuaa Menm (1))

Pasgen Il. Xumunueckune anemeHTbl, BeW,eCTsa U XMMUYECKUEe peakum

1 B CBETE 3NEKTPOHHO Teopum (22 u)

7. CTpoenue
aTtoma (3 u)

1. CocTaB 11 BasKHeVIIIIVIEe XapaKTePYICTVKI
aToma.

2. VI3oTOMbL. XMMMYecKue JIeEMEHTHI.

3. CTpoeHme TeKTPOHHBIX 000JIOUeK
aTOMOB.

Jemoncrpanuu. 1. Cxembl onbimos
Tomcona, Pesepdpopda, Munaukena'.

Vcr1os1e30BaTh MEXITPEIMeTHbIE CBA3IL.
MopenmpoBaTh CTpOEHVE aToMa.
OrnpenesnATh MOHATHUS «XUMUUECKUI JTe-
MEeHT», <<HOp$IJ:[KOBBIT7[ HOMep», «MacCcoBOe
YVICIIO», «M30TOI», «OTHOCUTEIIbHAS
aTOMHasI Macca», «3J1eKTpOHHas1 000s104-
Ka», «3JIEKTPOHHBIVI CJIOVI».

1 KprI/IBOM BbIT€JIEHbI JEMOHCTPpall 1, KOTOPbIE He SIBJISIOTCA 00s13aTeIIbHBIMYL U1
IIPOBOISATCS TOJIPKO IIPV HAJINYVIVL COOTBETCTBYIOIIETO O60pyHOBaHVIﬂ.
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IIpodondicerue

Tembl, packpbiBaromye
JaHHBIA pa3aes npo-
rpammsl. KonnuectBo

4aco0B, OTBOJANMBIX
HA IaHHYIO TeMYy

OcHOBHOe coiepsKaHue
Imo TeMamM

XapakTepucTUKa OCHOBHBIX BH0B
esiTeJIbHOCTUH YYeHHKA
(Ha ypoBHe yueOHBIX JIeiicTBHII)

2. Cxembl 0nblMos, no0maepicoarux
€60UCMEAa 31eKMpoHa KaxK 4acmuubl

U kax 601MuL. 3. Mofiesiv aToMOB pas/Ind-
HBIX 3JIEMEHTOB

[enate yMO3aKIIOUeHVS O XapaKTepe
VI3MEeHEHsI CBOVICTB XMMIMUECKVIX
9JIEMEHTOB C YBeJIMUEHMEM 3aPsiiOB aTOM-
HBIX SIIep.

ITosnp3oBaThCst MHPOPMALIMEN U3 IPYIVX
VICTOYHVIKOB TSI [IOATOTOBKM KPAaTKMX CO-
OOIIIeHMII.

T'OTOBUTE KOMIIBIOTEPHBIE ITpe3eHTaLIN
10 TeMe

8. llepuonuyeckui
3akoH u [lepuoauye-
cKasi cucTeMa XuMHyYe-
CKHMX 3J1eMeHTOB

J. . MenpaeseeBa (5 4)

1. CBovicTBa XMMIYECKMX 3JIEMEHTOB W 71X
HepuroadecKye M3MeHeHNs.

2. Ilepuonydeckmit 3aKOH.

3. Ilepuonmdeckasi ccTeMaXMMUYeCKMX
sremeHTOB /. VI. MeHnnereeBa B cBete
TeOpPUM CTPOEHNS aToMa.

4. XapakTepucTrKa XMMUYecKnX 3J1e-
MeHTOB TI0 IosoxeHmto Bl lepronidae-
CKOVI CUICTEME.

KiaccndniimposaTk M3ydeHHBIe XMMITYeC-
K¥e 3JIeMeHTBI U X COeJIVHeHVs.
CpaBHMBaTB CBOVICTBA BellleCTB, ITpUHa/I-
JIeXKalyx K pasHbIM KilaccaM; XMMWYecKie
3JIeMeHThI pa3HbIX TPYMIIL.

YcranasuBaTh BHYTpU- U MEXIIpeIMeT-
HbIe CBSI3A

OnmceIBaTh 1 XapaKTepu3oBaTh CTPYKTY-
py Tabmmel «[lepronmdeckasi cucreMa
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5. BoltostHeHMe yIIpaskHEeHWI 1 pellleHie
3a7ay.

Jemonctpanun. 1. HaGop cnarmos, xomo-
rpamm, Tadml «l lepriommaeckriit 3aK0H»
n «CTpoeHue aToMa». 2. [leMOHCTpaLms
00pas3IioB IIeJI0YHBIX METAJUIOB VI rajiore-
HOB. 3. BsanmMmoericTBue 1ie109HbIX Me-
TaJUIOB VI TaJIOTE€HOB C IIPOCTBIMII VI CJIOXK-
HBIMU BeIleCTBAMIAL.

TeMbl TBOpUYECKHX PadOT. 3HAUEHVIE
INepmiomyraeckoro 3aKoHa 1 pa3BUTSL
Hayku 1 TexHnku. Portb Ileproayaeckoro
3aKOHa B CO3[IaHMV HAYYHOV KapTMHbI
MuMpa

xymmdeckux 351eMmeHToB 1. V. Menneree-
Ba» (KopoTKas (popma).

PazmvaaTes nepmozsl, IPyIIIb], TIaBHEIE

VI T0OOYHBIE TOJITPYIIIIBL.
XapaKTepn30BaTh XVIMITIECKVIEe JJIEMEHTBI
I10 TI0JTOXKeHMIo B Ilepronmdeckornt cucTe-
wme 1. V1. MenmerneeBa.

CTpyKTypmpoBaTh MaTepHail O XMU3HU

n gestrenibHOCTM . VI MenperneeBsa, 00 yT-
BEPIKIIEHNVI YIEHVIS O TIEPVIOIVYHOCTIA
OtbupaTh MHMDOPMALIVIO U3 APYITIX
VICTOYHVIKOB [IJTSI TTOZTOTOBKY KPaTKVIX
COODITIeHNTI.

I'oTOBUTBH KOMITBIOTEPHBIE ITPEe3eHTaLIN
110 TemMe

9. CTtpoeHue
BelecTna (6 4)

1. XviMmuecKkas CBS3b.

2. KoBasieHTHas CBSI3b M €€ BUIIBI.

3. VMloHHas cB3b.

4. CterieHb OKVCIIEHWS.

5. OmnpeneneHne cTereHn OKUCIEHNS T
cocTapjieHre (popMyIL.

6. Kpucrasumimaeckoe cTpoeHie BelllecTBa.
Jemounctpanuu. 1. BsamMmonericteme
HaTpus ¢ xJIopoM. 2. Mopaesnn KpucTaum-
YEeCKVIX PEHIETOK BEIeCTB C VIOHHBIM,

PasrpaHn4mBaTh HOHATHS «XMMITYeCcKast
CBSI3b», «KPUCTaIUIYeCcKas PEeII&TKa.
O0bo01IaTh IIOHATUS «KOBaJICHTHASI
HETIOJISIPHASI CBSI3b», «KOBAIEHTHAS
TI0JIAPHAadA CBA3b», «VMIOHHAas CBA3b»,
«VIOHHAs KPUCTaA/UTMYECKasl PeréTKa»,
«aTOMHas KpUCT/UTYECKas PeIéTKa»,
«MOJIEKYJISpHAs KPUCTUTINYeCKast
periéTkar.

YMeTs cocTaBiIsSITh CXeMbl 00pa3oBaHMs
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Oxonuanue

Tembl, packpbiBalomue
JaHHBIA pa3aes npo-
rpammsl. KonnuectBo

4aco0B, OTBOJANMBIX
HA IaHHYIO TeMYy

OcHOBHOe coiepsKaHue
Imo TeMamM

XapakTepucTUKa OCHOBHBIX BH0B
esiTeJIbHOCTUH YYeHHKA
(Ha ypoBHe yueOHBIX JIeiicTBHII)

ATOMHBIM VI MOJIEKYJIIPHBIM CTPOEHVIEM.
3. BoccosnaHme 11€7I0CTHOVI CTPYKTY PbI
XJIOpWa HATPVS ITy TEM HaJIOXKeHVIsT HaOo-
pa Komgokapt. 4. Bosronka mnopa. 5. Vicnia-
peHMe TBEPIIOro yIjleKncsioro rasa. 6. Ha-
0op aTOMOB I1J151 MOZIENIMPOBAHIS CTPOe-
HIA BEIEeCTB C KOBAJIEHTHO M MOHHOWM
CBSI3BIO

BEIEeCTB C PA3/IMYHBIMV BUIaMVI XVIMIYe-
CKOW CBS3L.

YMeTh xapakTepnsoBaTh CBOVICTBA Be-
I1eCTBa, 3Has €ro KPUCTaJUINYECKYI0
peméTKy.

MonenmposaTb cCTpOeHIe BeIlecTB ¢ KoBa-
JIEHTHOW "I VIOHHOW CBA3BIO.

OrnpenesATs cTeleHb OKMCIIeHNS 3JIeMeH-
TOB.

CocTaBidaTh POPMYIIBI BEIIeCTB MO CTerle-
HI OKUCJIEHUS 3JIEMEHTOB

10. Xumuueckue
peakuum B cBeTe
3JIEKTPOHHOM
Teopuu (8 4)

1. Peaxumm, mpoTeKarolye ci3sMeHeHVieM
v 0e3 113MeHeHs CTeIIeHI OKVICJIEHVIS.

2. OKMCINTEIbHO-BOCCTAHOBUTEIIbHbIE
PpeaxumL

3. PaccranoBKa KO3 puITIeHTOB MeTO-
IOM 3JIeKTPOHHOTO OayraHca.

4. Obo061enme 3HaHM 110 Temam 7 —10.

O0o011IaTh TIOHATUSA «OKUCIINTEIb»,
«OKVCIIeHME», «BOCCTAaHOBUTEIIb»,
«BOCCTAHOBJIEHVIE».

PacriosHaBaTh ypaBHEHVSI OKMCIIUTEIIEHO-
BOCCTAHOBUTEJTLHBIX PEaKIINTL.
PaccTaBiisath K03 HUIMEHTH METOIOM
3JIeKTPOHHOTrO OajlaHca.
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5. KorarpomnbHast pabora Ne 4.
6, 7. OBcy>kaeHIe IpoeKToB,
BBITIOJTHEHHBIX 00y YIaIOIIVIMIACS.

8. 3aIrounTeIbHBIN YPOK Kypca 8 Kilacca.

JNemonctpanus. ITpviMeprr okvcImTe s-
HO-BOCCTAHOBUTEIILHBIX PeaKITNiI pasInd-
HBIX TUIIOB: TOPEHIIe BeIleCTB, B3avMo-
TIeVICTBYIe MeTaJUIOB C TaJIoreHaMM, Cepor,
azoToM (0OpasoBaHVEe HUTPUTA JINTHS),
pacTBopaMu KMCIIOT W COJIETL.

Tema TBOpUeckoii pabdoThl. PaccMoTpe-
HVe 1 aHaJIN3 B3anMOO0YCIIOBIIeHHOCTH
cocTaBa, CTPOEeHVIsI, CBOVICTB BelllecTBa

VI €70 IIPaKTUYeCKOro 3HaueHs (Ha JIo-
oM mprmepe)

YcrasaBBaTh BHYTPU- 1 MEXIIPEIMeT-
HbIe CBSI3AL

CocrapsTh K1acCUPUKALIVIOHHbIE CXEMBL,
CpaBHUTeIbHBIE 1 0000mIaroe TaoI-
TIBI.

OTb6npaTs MHMDOPMALIVIO M3 APYTX IC-
TOYHWMKOB JIJISI IIOATOTOBKY KPaTKMX CO00-
IIeHWL.

l'oTOBUTE KOMIIBIOTEpHBIE ITpe3eHTalN
110 TeMe
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9 Ksiacc

(2 u B HEmemo, Bcero — 70 9; M3 HMUX 3 4 — pe3epBHOE BPeMsI)

Tembl, packpbiBaroye
JaHHBIA pa3aes npo-
rpammsl. KonnuectBo

4aco0B, OTBOJANMBIX
Ha IaHHYIO TeMYy

OcHoBHOe CoAepKaHUuE
mo TeMamMm

XapakTepucTUKa OCHOBHBIX BH10B
esiTeJIbHOCTU YYeHHKA
(Ha ypoBHe yueOHBIX JIeiicTBHII)

Pasgen |. TeopeTuueckue ocHoBbl xumum (14 u)

1. XumMuueckue
peakiuu 1 3aKOHOMep-
HOCTH UX NPOTEKAHUS
(3 9)

1. CKOpoCTh XMMIUUECKOV peaKIIU.
DHepreTmKa XMMITIECKVIX PeaKIINIL
®DaKTOPBHI, BIVSIONTE Ha CKOPOCTD
XVIMITYECKVIX PEeaKITVVL.

2. llpakTuyeckasi padora Ne 1. Bnusiaume
PpasIMUHBIX (PAKTOPOB Ha CKOPOCTH
XVIMITYECKOVI PEaKIIVL.

3. [ToHsTHIE O XMIMMYECKOM PaBHOBECUL.
Hdemonctpanuu. 1. 3aBMCUMOCTb CKOPO-
CTV peaKIny OT KOHIIEHTpaIUM pearvi-
PYIOIINX BelllecTs. 2. 3aBUCMOCTb CKOPO-
CTV peaKIIny OT TeMIlepaTypsbl. 3. 3aBuUCH-
MOCTB CKOPOCTM PeaKkIny OT IPVPOIIbI
pearupyrommx BerecTs. 4. BivsHne Kon-

Vcrionp30BaTh BHYTPU- 1 MEXIIpeIMeTHbIe
CBSI3IAL.

Ornpenernars MOHATYS «TeIuIoBOT 3 deKT
PpeaKIn», «TepPMOXVIMITIECKOE ypaBHe-
HMe», «9K30TepMIUecKast M SHA0TepMITJe-
CKasl peaKLnm», «ITyTh IIPOTEKAHMS peaK-
v, «3peKTUBHbIe coylapeHs», «9Hep-
' aKTUBALUN», «TOMOTeHHas CUCTeMa»,
«TeTeporeHHasl CCTEMa», «CKOPOCTh peak-
LUM», «XMITIecKoe paBHOBeCHe».
CocTaBIIsTh CXeMbl, TaOJINIIBI, OITIOPHbBIE
KOHCIIEKTBI, aJITOPUTMBL.

BBITIONTHATD pacyéThl IO TePMOXVIMIAUe-
CKVIM YPaBHEHVISIM PeaKIINIAL.
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LIEHTpaLVI pearvipyIoIIyX BeIIeCcTB Ha XV
MMUecKoe paBHOBece (Ha IIpuMepe B3an-
MozericTBYs xstopuaa xertesa (1) c poma-
HUoM Kaims). 5. BsanmMonericteue amro-
MVHVS C VIOIOM B IIPUCYTCTBUVI BOZIBL.

6. BsammopericTBIe IepoKcIia BOIOpoaa
¢ okcmpoM Maprantia (VI).
JlaGopaTopHbie onbIThI. 1. OmIBITHI,
BBISBJISIONIVE 3aBVICVIMOCTb CKOPOCTH
XVIMUECKOV peaKIy OT HPUPOLIbl pea-
TVIPYIOIIVX BEIIeCTB (B3aMOIEVICTBIE
LIVIHKA C COJISTHOV U YKCYCHOV KICJIOTa-
MM), OT IUIOIIA/IV IIOBEPXHOCTV COTIPU-
KOCHOBEHW:I (B3aVIMOZIEVICTBIE Pa3Id-
HBIX 10 pasMepy rpaHyJI LMHKa C COJIs-
HOM KI/ICJ'IOTOI7I), OT KOHIIEHTpaIm "1
TeMIlepaTyphl (B3aMOIEVICTBIIE OKCHIIA
menu (1) ¢ ceprom kucIoTON pasiy-
HOV KOHIIEHTpalluV IIPY Pa3HbIX TeMIle-
parypax).

2. PasnoxxeHune riepokcua BOAOPoa

B IIPUCYTCTBUM KaTasIu3aTopa.
Pacuérnble 3agaun. 1. PacuéTsl o Tep-
MOXVMMMYECKVM YpaBHeHVAM. 2. Buruuc-
NeHUe cKopocmu Xumuveckoil peaxyuu
Nno KuHemu1eckomy YypasHeHUto.

Vicriomp30BaTh aJITOPUTMBL PV PeIIeHMM
3aja4
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IIpodondicerue

Tembl, packpbiBaomue
JaHHBIA pa3aes npo-
rpammsl. KonnuectBo

4aco0B, OTBOJANMBIX
HA IaHHYIO TeMYy

OcHoOBHOe coiepsKaHue
Imo TeMamM

XapakTepucTHKAa 0CHOBHBIX BUIOB
IeATEeJTbHOCTH YUeHHKA
(Ha ypoBHe yueOHBIX JeiicTBHIT)

3. BvluucaeHue cKOpocmu Xxumu1eckoul
peaxyuu no epaduxy eé npomexaHus

2. PacTtBopsl. Teopus
IEKTPOJIUTHYECKOMH
aucconuanuu (11 4)

1. IlonsaTne o pacteopax. BerriecTsa 251ek-
TPOJIUTBI Y HEJIeKTPOIUTBL MexaHu3M
3JIeKTPOJIUTUYECKOVI IVCCOLTMAIIN
BEIIEeCTB C IOHHOVI CBSI3BIO.

2. MexaHw3M IMCCOIIMAITN BEIIeCTB C
TIOJISTPHOVI KOBaJIEHTHOVI CBS3BIO.

3. CwibHBIe 11 c71a0ble JTEKTPOJINTEHL.

4. Peakiinm roHHoro ooMena. CBovicTBa
VIOHOB.

5. XumMmmdaeckue CBOVICTBA KMCIIOT Kak
3J1eKTPOJINTOB.

6. XviMmuecKe CBOVICTBA OCHOBAHMI KaK
3JIEKTPOJINTOB.

7. XviIMmuecKue CBOVICTBA COJIe KaK 2JIeK-
TPOJINTOB.

8. I'moposms corernt.

ITpoBonnTh HAOIIIOEHNIS 3a ITOBEIeHEM
BEILeCTB B PacTBOpPaXx, 3a XMMUYIECKV MM
peaxLMsIMI, IIPOTEKAIOIIVIMYL B PacTBO-
pax.

[laBaTb oIIpernesieHst IOHSTUI «JIeKTPO-
JINT», «HE3TIEKTPOIINT», «3JIEKTPOIINTIYe-
CKast IVICCOLIMALIVIS».

PasjuaTth IIOHSATHE «VOH».

O00011IaTh TOHATHUS «KATUOH», «AHVOH».
VccemoBaTth CBOTICTBA PAaCTBOPOB JJI€K-
TPOJIUTOB.

OmmceIBaTh CBOVICTBA BEIeCTB B XOIIe fIe-
MOHCTPAITMOHHOTO 7 J1ab0paTOPHOTO KC-
[IePVIMEHTOB.

Co0brmofiaTh IIpaBwIa TEXHMKY Oe3011acHo-
CTUL.
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9. O6001IIeHe 3HAHWII 110 TeMme 2.

10. IpakTuyeckas padora Ne 2. Perrre-
HvIe SKCIIepVIMEHTAIBHBIX 3a/1a4 I10 TEMe.
11. KonTpospHas paboTa Ne 1.
Pacuérnsble 3axaun. PacuéTsr mo xummyge-
CKVIM ypPaBHEHVISIM, eCIIV OIHO M3 pearv-
PYIOIINIX BEIeCTB TaHO B M30BITKe.
Jemonctpamuu. 1. VicrieITaHMe BeItecTs,
VIX PacTBOPOB ¥ pacIUIaBOB Ha 3JIeKTpude-
CKYIO IIPOBOAMMOCTE. 2. BiistHme pasbas-
JIeHVIs Ha cTerleHb Aucconarnvv. CpaBHe-
HVIe 2JIeKTPUYECKOVI ITPOBOAVMOCTY KOH-
LIEHTPVMPOBAaHHOI'O U pa30aBIeHHOTO
PpacTBOPOB YKCYCHOV KUCIOTHL 3. /[euoice-
HUe UOHO8 8 31eKMPUUecKOM noe.

4. IToayuerue HeBOOHBIX PACMBOPO8.

5. BausiHue pacmeopumens Ha oucco-
yuayuto (8 kauecmee pacmsopume-
nell — conaHasn Kucaoma, Oudmuio8slil
agup, amunosslii cnupm, moayon). 6.
Iipparans naernapaTalis MOHOB (Ha
IIprMepax Oe3BOTHBIX COJIEV M KPUCTaIIIO-
rugpaTos xjtopvaa KodarsTa (II), cyeda-
tos Menu (II) m Hukers (II)).
JlaGopaTopHsie onbIThl. 1. Pacmeope-
Hue gewyecmsa 6 6ode U 8 beH3UuHe.

XapakTepn30BaTh yCIIOBMS TeUEHVIS
PpeaKIInii B pacTBOpaXx 3J1eKTPOJINTOB

IO KOHIIA.

O0o0b1m1aTh 3HaHM: O pacTBOpax.
CocTaBisaTh KlacCUVKAIVIOHHBIE CXEME,
CpaBHUTeIbHBIE 1 0000mIaroe TadI-
IIBL.

Vcriomb30BaTh BHYTPU- VI MEXKIIPEIMET-
HbIe CBS3A

PacriosHaBaTh peakiyy MOHHOTO oOMeHa.
CocTaBIsiTh IOHHBIE yPaBHEHVsI PeaKIIIL.
CocTaBIsiTh COKpallléHHbBIe VIOHHBIE ypaB-
HEeHVS peaKIIuIL.

[esaTh pacu€ThI 110 XVMITYECKVIM ypaBHe-
HVSIM, eCJIVI OJHO 3 pearnpyroIx Be-
IIeCTB AAHO B M30BITKeE.

OtbupaTs MHMOPMAIIIIO M3 APYTUX UC-
TOYHVKOB 1715 IIOZTOTOBKM KPaTKIX CO0D-
IIIeHUL.

I'oTOBUTE KOMIIBIOTEPHBIE ITpe3eHTaLIVN
II0 TeMe
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IIpodondicenue

Tembl, packpbiBaromye
JaHHBIA pa3aes npo-
rpammsl. KonnuectBo

4aco0B, OTBOJANMBIX
HA IaHHYIO TeMYy

OcHOBHOe coepKaHue
Imo TeMamM

XapakTepucTUKa OCHOBHBIX BH0B
esiTeJIbHOCTUH YYeHHKA
(Ha ypoBHe yueOHBIX JIeiicTBHII)

2. Peaktiii oOMeHa MeXIy pacTBOpaMi
3JIEKTPOJIVITOB.

IKCKypeHs B XMMITIECKYIo J1abopaTopio
B IIEJISIX O3HAaKOMJIEHVIS C IIpuéMamut pado-
TBI C paCTBOPaMIL.

Tema TBopueckoii padoThl. 3HaueHE
Hay4HOVI TeOPUM I IOHVIMaHVIsI OKPY-
JKarollero Myupa, HayYHo 1 IpaKTiJe-
CKOVI 1esITeJTbHOCTU

Pasgen Il. dnemeHTbI-HEMETaNbl U UX BarKHelWwKne coeguHeHnms (31 u)

3. O6uran
XapaKTepucTHKA
HeMeTa10B (3 4)

1. DiemMeHTBI-HeMeTaUIbI B IIPUPOJIe

u B Ileproamaeckort cucteMe XVIMI-
yeckux srmeMeHToB /1. V1. Mennerneesa.

2. IIpocTsle BelllecTBa-HEMETAIIIBL, TIX
COCTaB, CTPOEHVIE VI CIIOCOOBI IIOJTYIeHVIS.
3. BomopomHble MKMCTIOpOIHbIE
COeTMHEHVS HeMeTalJIOB.

Vicrionb30BaTh BHY TPU- VI MEXKITpeIMeT-
HbIEe CBS3L.

XapaxTepmsoBaTb XUMIUIECKIEe 37IEMEeHTHI
MaJIbIX IEPMOJIOB MO X TTOJIoXKeHo B [le-
PVOIMYeCKOV CUCTEME.

OrmpenesTb CBOVICTBA BEITECTB VMCXOMIS 13
KPVCTa/UTVIYIECKOTO CTPOEHMSL.
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Jemonctpanun. 1. OOpasipl MpOCTBIX
BeITleCTB-HEMETaJJIOB U MX COeMMHEHWIA.
2. Koruiekiys pocThIX BellecTB-rajiore-
HOB. 3. Pacmeopumocmb 8 800e KUCA0-
poda, azoma, cepwl, pocdopa.

4. dnexmponpo8oOHOCIIb HEMEMAann108

4. Bogopox —
POKIAIOIIUI BOAY
u 3Hepruio (3 4)

1. Bomopom — a71eMeHT M ITpOCTOe BelecT-
BO. [Tosrydenme Bomopoma.

2. XrMmdecKyie CBOVICTBA U IIpUMeHeHIe
Bopopona. Boma.

3. IlpakTnueckas padora Ne 3. [Toryue-
HVIe BOIIOPO/a M M3Yy4eHVe erO CBOVICTB.
Jemonctpanuu. 1. [Tosrygenne Bomopora
B J1aboparopum. 2. 3apsiKa arapara
Kurmma. 3. OnblTel, HoATBEpXXAAOIIVIE
HU3KYIO ITTIOTHOCTb Bopopona. 4. [uddy-
3ust Bogopona. 5. 'opeHne Bogopona.

6. BocctaHoBeHme Memnu 13 € OKCHIa

B TOKe Boopopa. 7. OnbITL, HOf-
TBEP>KIAIOIIIIE XVIMITYECKEe CBOVICTBA
BOJIBI

5. T'anorenn! (4 4)

1. TajtoreHbl — XMMMYeCKVIe 37IeMeHThI
VI TIPOCTBIE BEIIleCTBa.

2. dusnyeckme 1 XMMIIecKrie CBOVICTBA
TaJIOTE€HOB.

O0o01IaTe 3HAHMA ¥ IejIaTh BBIBOILL O 3a-
KOHOMEPHOCTSIX M3MEHEHMI CBOVICTB He-
MeTaJUIoB B ITepmopax v rpymmax Ilepmo-
OMYIeCKOVI CYICTEMBI.

ITporuHo3mMpoBaTh CBOVICTBA HEM3YUEHHBIX
5JIEMEHTOB ¥ VX COEIVIHEeHNII Ha OCHOBE
3HaHm 0 [leproayraeckom 3aKoHe

I1.V1. Menpereesa.

OtbnpaTh MHMDOPMALIVIO U3 APYITIX
VICTOYHVIKOB JIJTSI TTOTOTOBKY KPaTKVIX
COODILICHTL.

I'oTOBUTBH KOMITBIOTEPHBIE ITPEe3eHTaLINN
110 TeMe.

Habsrormats meMoHCTpMpyeMBble 1 caMo-
CTOSTEIIBHO TTPOBOJIVIMBIE OITBITEL
CobrmoiaTh IIpaBmIa TEXHVKNU
OesorracHOCTL

OrnmceIBaTh CBOVICTBA M3y4YaeMbIX Be-
IIIeCTB Ha OCHOBE HaOJIIOJIEHNII 3a 1X IIpe-
BpallleHVSIMIL.

AHanm31poBaTh CBOVICTBA HEMETAJUIOB T10
IIOATPYyIIIaM.

O0o011aTh 3HAHMA U IejIaTh BIBOIBL

0 3aKOHOMEPHOCTSIX M3MEHEHWV CBOVICTB
HeMeTaJUIOB B Ileprofax u rpymmax [le-
PVOaMYEeCKOVI CYICTEMBL.
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IIpodondicerue

Tembl, packpbiBalomue
JaHHBIA pa3aes npo-
rpammel. KonnuectBo

4aco0B, OTBOJANMBIX
HA IaHHYIO TeMYy

OcHOBHOe coiepsKaHue
Imo TeMamM

XapakTepucTUKa OCHOBHBIX BH0B
esiTeJIbHOCTU YYeHHKA
(Ha ypoBHe y4eOHBIX JIeiicTBHIT)

3. Xstoposogopos,. XJ10poBOAOPOAHAas Ki-
cj1ota. XJIOpUIBL.

4. IlpakTuyeckas padora Ne 4. PerrrteHue
SKCIepVMeHTaIbHbIX 3a4a4u 10 TeMe «['a-
JIOTeHBI».

Jdemoncrpanun. 1. ITomygenne xjiopa.

2. BzaumMopericTBIe ¢ XJIOpOM HaTps,
CYPBbMBI, XeJle3a, KpacHoro dpocdopa.

3. ObecriBeunBaHMe XJIOPOM KPacsIIInX
BernlecTs. 4. CiHTe3 XJIOpOBOOPOTIa.

5. INonyueHne xJI0pOBOIOPOAA peaKiIert
oOMeHa 1 pacTBOpeHWe ero B BOe.

6. Bzammopericteue 6poma 11 1oa

€ MeTaJUIaM¥; pacTBOpa Mofa C Kpaxma-
s1oM. 7. PacTBopeHne Opoma 1 mnoma

B BOJIe VI OpTaHIMYeCcKIX PacCTBOPUTEIISIX.
8. BsanMHOe BeITeCHeHMe rajloreHoB 113
PacTBOPOB X COJIEA.

JlaGopaTopHble onbIThl. 1. PacriosHasa-

3anucelBaTh YpaBHEHMS OKUCINTEIIBHO-
BOCCTAHOBMTEJIBHBIX PEAKLINIL VI peaKLniL
VIOHHOTO OOMeHa.

CocTapsiTh KiacCUUKALIVIOHHbIE CXEMBI,
CpaBHUTeIbHBIE 1 0000IIaroe TalIN-
11bI, OIIOPHbIE KOHCIIEKTHI.

ITpoBOOUTE PacU&ThI 110 YPaBHEHVISIM
XVIMUYECKVIX PeaKIIil, MCIIOJIb3Y sl IIOHSI-
TUS «MOJISIPHAST Macca», «MOJISIPHBIV
00BEM»
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HVE COJISTHOV KMCJIOTBI M XJIOPWU/I0B, Opo-
MWUIOB, MoauIoB. 2. OTOenvBaroIe cBOv-
cTBa xj10pa. 3. BsaumHoe BeITecHeHVe
TaJIOT€HOB 13 pacTBOPOB VIX COTIEN

6. Moarpynna
KUCJ0poaa u eé
THNUYHBIE
npeacraBuTesau (7 4)

1. OOmas xapakTeprcTIKa HeMeTa/UIOB
HOATPYTIIEI KVMCIIOPOZIa.

2. Kucnopop n o3oH. Kpyz2osopom xu-
caopoda e npupode.

3. Cepa — mpeactasutesib VIA-rpynmeL
Ajspiorponust cepbl. CBOVICTBa U ITpUIMeHe-
HIe.

4. Ceposonopon. Cysibdumbl.

5. Kuciopopconepariye coeyHeHN
cepsl (IV).

6. Kucnopozconepxariye coenyHeHVS
cepsl (VI).

7. Obo0marommm ypox o reme 4. Kpyezo-
6opom cepbl 8 npupode. Jxkoa02uHecKue
npob.iembl, C63aAHHbBLE C KUCA0POOCO-
depacawumu coeQUHEeHUAMU cepbl

7. Hoarpynmna asora
M eé TUIMMHYHBbIE
npeacraBuTesu (6 4)

1. OO11as xapaKTepuCTIKa 3JIEMEHTOB
HOATPYHIIEL a30Ta. A30T — IIpeiCTaBUTeIb
VA-rpynmsl

2. Ammuax. Cormvt aMMOHWIS.

3. lIpakTnyeckast padora Ne 5. [Tonyye-
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IIpodondicerue

Tembl, packpbiBaromye
JaHHBIA pa3aes npo-
rpammsl. KonnuectBo

4aco0B, 0OTBOJAMMBIX
HA IaHHYIO TeMYy

OcHOBHOe coiepsKaHue
Imo TeMamM

XapakTepucTUKa OCHOBHBIX BH0B
esiTeJIbHOCTUH YYeHHKA
(Ha ypoBHe yueOHBIX JIeiicTBHII)

HVe aMMMaKa ¥ M3y4eHle ero CBOVICTB.
4. Okcwzpl a30Ta.

5. A30THast KMcjI0Ta 1 €€ COJI.

6. ®ocdop n ero coenmHenms. Kpyaoeo-
pom docgopa 6 npupode

8. Moarpynmna
yriaepoaa (8 4)

1. OO1mas xapaKTeprCcTVKa 3JIEMEHTOB
IOATPYIIIEI yIJlepoa. YIiiepon — IpefcTa-
BuUTeNb [VA-rpynmel. AjuioTponmst
ymiepona. AncopOrms.

2. Okcuppl ymiepopa.

3. YrosbHas KUC/IOTa U €€ COMN.

4. llpakTuyeckas padora Ne 6. ITonyue-
Hue okcnpa yriepora (IV) v msyuenme ero
CBOVICTB.

5. Kpemuuii n ero coennuenus. Cuau-
KamHas NPpOMbIUUAEHHOCTD.

6. OboOIIeHM e 3HAHMI 110 TeMaM 3 — 6.

7. Pemntenne 3amau.
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8. KorrpomnbHas pabora Ne 2.
Jemoncrpanuu. 1. IToirydenne MoHO-
KJIVHHOW U IUIacTU4decko cepsl. 2. ITormy-
geHmne Oertoro pocopa m ero Bo3ropa-
Hue Ha Bo3ayxe. 3. Ilormydenmne okcmmos
asota (II) u (IV). 4. Baaumodeiicmaue
asoma, pocghopa u yaaepooa c me-
maanamu u 600opodom. 5. Baaumooeii-
cmaue bpoma c arromuHuem. 6. Baau-
Modeiicmaue cepbl ¢ 8000pO0OM,
Medblo, Hampuem, kucaopodom. 7. Boc-
CTaHOBJIEHVE CBUHIIA 13 OKCHIa Ha I10-
BepxHOCTU yIiId. 8. Ilonyuenue kpemHus
u cunana. OxucaeHue cuaaHa Ha 8o3-
dyxe. 9. ITonyueHne aMmmmaKa v vCcciie-
nosaHve ero csovicTs. 10. [Torryuenne n
VICCIIeIOBaHNe CBOVICTB JIVIOKCHIA YIJIEpO-
ma. 11. OmeITeL, TOATBEPXKAAIOITE 00IIIIe
XVIMM4ecKie cBomcTBa K1cioT. 12. T'ope-
HVe Cepbl U YIJIS B a30THOVI KUCJIOTe.
BocrutameneHme ckumvapa B a30THO
kvicsiore. 13. BsammogerictBue Memm

C KOHIIEHTPVPOBAHHOW CEPHOVI KMCIJIO-
ton. 14. I[Toayuenue kpemHUeB8Ol KUCAO-
mut. 15. I[Toayuenue oxcuda cepvt (IV)
U oxuc/aeHue e2o 8 npucymemaeuu
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IIpodondicerue

Tembl, packpbiBaromye
JaHHBIA pa3aes npo-
rpammsl. KonnuectBo

4aco0B, OTBOJANMBIX
HA IaHHYIO TeMYy

OcHOBHOe coiepsKaHue
Imo TeMamM

XapakTepucTUKa OCHOBHBIX BH0B
esiTeJIbHOCTUH YYeHHKA
(Ha ypoBHe yueOHBIX JIeiicTBHII)

kamaauzamopa. 16. KauectseHtnie
peaxiyv Ha aHVOHBL: CYJIb(II-1OH,
cyibdaT-MoH, KapOOHAT-1I0H, XJIOPW/I-VOH,
OpoMI/I-1IOH, MOAWII-VIOH, HUTPaT-VIOH,
docdar-von.

JIa6opatopnbie onbiThl. 1. O3HaKOMIIe-
Hue ¢ o0pasIiamMy Cephl 11 e IPUPOIHBIX
coenyHeHu. 2. [Tosryyenme ammumaka

¥ viccjIeIoBaHme ero cBovicTs. 3. O3Ha-
KOMJIEHVIE C XVIMUYeCKVIMVI CBOVICTBaMW
BOIHOTO pacTBopa ammmaka. 4. [Torryde-
HVe YITIEKVCIIOTO Ta3a ¥ M3ydeHle ero
cBOVICTB. 5. KauecTBeHHBIE peakiy Ha
aHMOHBI KMCJIOT. 6. BoccTaHOBUTEIBHBIE
CBOVICTBa Bofopona u ymiepona. 7. [Tosmy-
yeHvIe yTOJIbHOVI KVICJIOTBI M3 OKCHMIa yIjle-
pona (IV) 1 nsydenne eé csovicts. 8. I'uo-
poaus coeil, 00pas08aHMbIX CUALHbBL-
MU U cAabbIMU KUCAOMAMU.
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9. PacriosHaBaHMe XJIOPUAOB, CYIbQATOB,
KapOOHAaTOB.

Pacuérnble 3amaun. BeraucieHme Macchbl
Wi 00bEMa MPOIyKTa PeaKIvm IO 13-
BECTHOVI Macce VI 00BEMY VMICXOITHOTO
BeIIeCcTBa, COMeP Kalllero IPIIMeCHL.

Tembl TBOpUECKUX PA0OT. XVIMITUECKVIE
CBOVICTBA JIEMEHTOB U VIX POJIb B 9KOJIO-
IMYeCKMX IIpolleccax (Ha IIprMepe M3y-
4eHHBIX 371eMeHTOB 1V, V, VI rpymm).
®Docdop (asot, center, 6op). Pacripocrpa-
HeHVe B IIPUPOJIE; COCTaB, CTPOEHIE,
CBOVICTBA M POJIb HEMETAJIOB B TeEXHOC(e-
pe. KpeMHMIT B 10Ty ITPOBOIHVIKOBOTVI ITPO-
MbIuTeHHOCTH. COTHeYHble OaTapen

Pasgen lll. MeTtannbi (12 )

9. O6ume cBoiicTBAa
MeTaJI0B (4 1)

1. DiemeHTBI-MeTaJUTbI B IIpupoe 1 B [ e-
puonyaeckon cvicreme. OcoOeHHOCTI
CTPOEHM: VX aTOMOB.

2. Kpucrasiimdeckoe cTpoeHvie 11 PU3UKO-
XVIMVYECKVIe CBOVICTBA MeTaJUIOB.

3. DIeKTPpOXUMWYeCKUT ST HaIlpsDKeHT
MeTaJUIOB.

4. Metartel. Kopposua memannosu
Mmepbt 60pbObL ¢ Hetl.

Vcrionp30BaTh BHYTPU- 1 MEXITPeIMeT-
HbIe CBS3L.

ViccrtenoBaTh CBOVICTBA M3ydaeMbIX Be-
IIIeCTB.

HabsronaTs 1 onmckIBaTh XMMUYECKe
peaxImm.

OrmpenesaTs CBOVICTBA BEIIeCTB MCXOMS
W3 KPUCT/UINYECKOrO CTPOEHMSL.
XapakTepnsoBaTb XUMMUYeCKVie 3JIeMeHTbI
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IIpodondicerue

Tembl, packpbiBaromye
JaHHBIA pa3aes npo-
rpammsl. KonnuectBo

4aco0B, OTBOJANMBIX
HA IaHHYIO TeMYy

OcHOBHOe coiepsKaHue
Imo TeMamM

XapakTepucTUKa OCHOBHBIX BH0B
esiTeJIbHOCTUH YYeHHKA
(Ha ypoBHe yueOHBIX JIeiicTBHI1)

Jdemoncrpanuu. 1. O6pasmer MeTayIoB
VI VIX COEIVIHEHWTI, M3y9YeHVIe MX JIEKTP-
gecKom ImposoamMocTi. 2. Tertonposop-
HOCTb MeTasuIoB. 3. Mopernu KpucTajuim-
YeCKVX PENIETOK MeTaJUIOB

MaJTbIX IIEPMOIIOB IO MX IOJIOKeHMIo B [1e-
PUIOIVYECKOVI CHCTEeMe.

O06o01m1aTh 3HAHMS 1 leJ1aTh BBIBOBL O 3a-
KOHOMEPHOCTSIX M3MEHEHWVI CBOVICTB Me-
TaJUIOB B Ilepuopax u rpymmax Ilepuony-
YeCKOW CYICTEMBL.

IIporHosupoBaTh CBOVICTBA HEM3yUYeHHbIX
9JIEeMEHTOB U VX COeVIHeHWVT Ha OCHOBe
sHaHuM o [leprogyrdeckom 3akoHe

10. MeTajiabl IJ1aBHBIX
H MOOOYHBIX

NOArpynmn

8v)

1. Metasuist IA-rpynmsi I lepromyaeckon
CUICTEMBI 11 00pa3yeMble VMV IIPOCThIe
BelllecTBa.

2. MetawbllIA-rpynmet [ Tlepuoniaeckont
CHUCTEeMBI U VIX BaKHeVIIIIVie COeJIVTHeHVs.
3. XeéctkocTh Boibl. Poab Memaninos
ITA-2pynnut 8 npupode.

4. AJIOMVIHUVI V1 €T0 COeTVHeHVs.

5. XKese3zo — mpencraBuTesIb MeTa/UIOB
ITOOOYHBIX TIOATPYIIIL.

VlccrienoBaTh CBOVICTBA M3yUaeMbIX Be-
IIIeCTB.

HabGrmromaTs 11 onmmcsIBaTh XMMITJecKue
peaximm.

HabiroaTh IeMOHCTpUpPYeMBIe 1 caMO-
CTOSITEITHHO TIPOBOVIMBIE OITBITEL
OmnmceBaTh CBOVICTBA M3yYaeMbIX Be-
IIIeCTB Ha OCHOBe HaOITIOIEHNI 3a X TIpe-
BpAIIeHVISIMIL.

O0o0I11IaTh 3HAHMS U [1eJIaTh BHIBOIILI
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Baxxuernmme coemgmreHms >xeresa.

6. O0o0IIeHMe 3HaHMIL 110 TeMaM 7, 8.

7. IpakTHuyeckas padora Ne 7. Perrrerme
SKCIIepVIMEHTAIBHBIX 3a7ad IT0 TeMe
«MeTasuIbl U VIX COeIVHEHVISI».

8. Konrponbhas pabora Ne 3.
JemoHncTpamuu. 1. B3amMomericTBre Me-
TaJUIOB C HeMeTajulaMu U Bofion. 2. I'ope-
HMe, B3aMOJIeVICTBYME C BOIOVI JIVUTIS, Ha-
Tpust 1 KasibLyst. 3. Bzanmonervicteue

¢ BOIIOV okcwmta Kasibie. 4. KauectBeH-
HbIe peaKIIVI Ha VIOHBI KJIbLIV V1 Oapuis.
5. YcrpaneHue xéctkocTyt BopL. 6. Mexa-
HUYecKast IPOYHOCTb OKCUTHOVI IVTEHKM
aIFoMVMHMS. 7. B3anMoencTBie ajIroMim-
HMS ¢ Bomoit. 8. BzamMomericTBue ayrroMm-
HsL ¢ OpoMOM, KMCIIOTaMV, IeJI09aMuL.
JlaGopaTopHble onbIThI. 1. PaccMoTpeHe
00pasIoB MeTasUIoB, VX COJIEVL VI IIPUPOZI-
HBIX coemHeHui. 2. BsamMonericteue
MeTaJUIOB C pacTBopamm costert. 3. O3Ha-
KOMJIEHME ¢ 00pasIiaMu CIUIaBoOB (KOJUIEK-
1yt «MeTasiyTel U CIUIaBbI» ). 4. O3HaKOMIIe-
Hvie C 00pa3sLiaMy ITPUPOJTHBIX COETTVHEHT
KaytbIyst. 5. O3HaKOMIIeHVIE ¢ O0pasiiaMm
QTIOMMHMS 7 €T0 CIUIaBOB. 6. O3HaKOMIIe-

O 3aKOHOMEPHOCTSIX M3MEHEHVIVI CBOVICTB
MeTaJUIOB B ITleprozax u rpymmax I lepro-
OYeCKOV CVICTEMBL

IIporHo3mpoBaTh CBOVICTBA HEM3yYEHHBIX
3JIEMEHTOB ¥ VIX COeIVHEHMIT Ha OCHOBE
3HaHMM 0 [lepronyrgeckom 3akoHe.
3amnmceBaTh ypaBHEHMS OKUCITUTEIIEHO-
BOCCTaHOBUTEIIBHBIX PEaKILIN VI peaKLIi
VIOHHOTO OOMeHa.

CocTaBisaTh KlacCUVKAIVIOHHBIE CXEMBI,
CpaBHUTeNIbHBIE M 0000ImIaroe TalIN-
1B, OTIOPHBIE KOHCIIEKTHI.

Otb6upaTs MHMDOPMALIVIO M3 APYTMX MIC-
TOYHVKOB IS IIOATOTOBKYM KPATKVIX CO0D-
IIEeHU.

I'oTOBUTH KOMITBIOTEPHBIE ITPEe3eHTaLINN
II0 TeMe.

[Tpon3BoOaNTh PacUETHI IO YpaBHEHVISIM
XVIMUYECKVX PeaKLIii, VCIIOIb3Y sl IIOHS-
TUST «MOJISIPHAS Macca», «MOJISIPHBIV 00b-
EM», «TepMOXVIMIYECKIe ypaBHEeHVI
PpeaxIInit», «TeruIoBort 3 eKT peaKITni»
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IIpodondicenue

Tembl, packpbiBaromme
JaHHBIN pa3ges npo-
rpammbl. Koain yectBo
4aco0B, 0OTBOJANMBIX
HA IaHHYIO TeMYy

OcHOBHOe coiepsKaHue
Imo TeMamM

XapakTepucTHKA OCHOBHBIX BUJ0B
AesITeJJbHOCTH YYeHHUKA
(Ha ypoBHe y4eOHBIX AelicTBUI)

Hvie ¢ 00 pa3amMm uyTyHa v ctasm. 7. CBov-
CTBa OKCUJIOB U IV POKCUIIOB aJIFO MVHISL.
8. IloiyueHne u vc ciefoBaHVe CBOVICTB
rumpokcnos xernesa (1) 11 xeresa (III).

9. KauecTBeHHBIe peaKIni Ha MOHbI
Xxesie3a. 10. BsaumMoyericTBrie 1iMHKa

¥ KeJlesa ¢ pac TBOpaMu KUCIOT 1
IIIeJIOYert.

Tema TBopueckoii padorbl. MeTasuibl

VI COBpEMEHHOE O0ITECTBO

Pasgen IV. O6wume cBeaeHna 06 opraHUYECKUX coeguHeHUax (8 u)

9. Yriaesogopoas! (4 1)

1. BosHuKHOBeHVe 1 pasBUTVe Op raHude-
CKOVIXUMUU — XVIMWV COeVHEHNI yIJle-
pona.

2. Kitaccudpukariyst i HoMeHKIIaTypa yIjle -
BOIOPO/IOB.

3. [IpenenbHble yriIeBOAOPOALL — aJIKaHbL.
4. HenrpeniesibHble yIT1eBOOPO/IbI — aJIKeHBI.

Ha0sromaTe meMOHCTpUpyeMble 11 caMo-
CTOSATEJILHO ITPOBOJIVIMBIE OITBITEL
OmnmceIBaTh CBOVICTBA M3ydaeMbIX BellleCTB
Ha OCHOBe HalOJIIOIeHWI 3a VX IIpeBpallle-
HVSIMIA

CocTaBIdTh CTPYKTYpHBIe POPMYIIBI Opra-
HIYecKux BertiecTs. OmpenessaTh ITOHATII
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10. Kucaopoacoaep-
JKalue OpraHnvdeCKue
coequHeHud (2 4)

1. Kucinopozaconepskalliye opraHmdecKe
coenyHeHysA. COMUPTHL
2. KapOoHOBBIE KMCIIOTHI

11. Buosioru4ecku
BajKHbIe OPraHuvYecKue
coeqMHeHMus1 (*KMpPBI,
yrJjieBojabl, 0eakn) (2 4)

1. brosrormuecky BaKHbIE COSIMHEHMS —
XVIPBL, YITIEBOIBL.

2. benku.

Hemoncrpanun. 1. Koyuteknyst «Hedtnb

1 He(pTeNpOoayKTh». 2. Mogesiv MoJIeKyJI
opraHuyeckux coeguHeHun. 3. Bsamumo-
JIeVICTBVE STUIeHa C 6pOMHOI7I BOIOM

Y pacTBOPOM IlepMaHTaHaTa Kavs. 4. Io-
Jly4deHMe alleTwIeHa 1 ero B3auMOJIeViCT-
Bue c OpomHO Bofiovt. 5. BocrmmameneHe
criupTOB. 6. OOBITHI, TTOATBEpPXKIAOIIIIe
XVIMITYECKVIE CBOVICTBA KapOOHOBBIX KV-
CJ10T. 7. Peakumst sTepudmKaliim BelecT-
Ba. 8. Mopernb Mosekyrisl Oerka. 9. [leHary-
patst Oenka

«T'OMOJIOT», «TOMOJIOIMYECKUVI PSIT», «M30-
MepbI».

CpaBHMBATH CBOVICTBA IIPeeIbHBIX U He-
IIpeJesIbHBIX YIJIEBOIOPOLIOB.

CocTapsiTh KIacCUUKALIVIOHHbIE CXEMBI,
CpaBHUTeIbHBIE 1 0000mIaroe TadI-
11b], OIIOPHbIe KOHCIIEKTHI.

Vlcronb30BaTh BHYTPY- Y MEKIIpeIMeT-
HBbIe CBSI3VA.

CpaBHMBaTB OpraHYeCKIIe BelecTBa

C HEOPTaHWYECKVIML.

O0OBSCHATH IPUYMHBI MHOTOOOpasus Be-
II1eCTB.

CocraBisaTh KIacCUUKAIVIOHHBIE CXEMBI,
CpaBHUTeIbHBIE 1 0000IIaroe TalIN-
1B, OTIOPHBIE KOHCIIEKTHI.

OtbupaTs MHMOPMALIVIO M3 APYTMX UC-
TOYHVKOB IS IIOATOTOBKM KPATKVIX CO0D-
IIIeHUL.

['0TOBUTBH KOMITBIOTEPHBIE ITPe3eHTaLINN
110 TeMe

Pasgen V. Xumusa 1 KusHb (2 u)

12. YesoBek B Mupe
BelecTB (2 4)

1. BermecTa, BpeHble I 300POBbS Ye-
JIOBeKa ¥ OKpY KaloIller Cperlbl.
2. ITonmvmvepsL.

Vicnionmbs30BaTh BHY TPU- U1 MEXKITPEIMeT-
HbI€ CBA3IA.
Vcniormp30BaTh IPMOOPETEHHBIE 3HAHVISA
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Oxonuanue

Tembl, packpbiBaromye
JaHHBIA pa3ges npo-
rpammsl. KonnuectBo

4aco0B, OTBOJANMBIX
HA IaHHYIO TeMYy

OcHOBHOe coiepsKaHue
Imo TeMamM

XapakTepucTUKa OCHOBHBIX BH0B
esiTeJIbHOCTUH YYeHHKA
(Ha ypoBHe yueOHBIX JIeiicTBHII)

JlaGopaTopHasi padora. O3HaKOMIIEHVIE
¢ oOpasramu ITOJIVIMEPOB U M3yJeHVe X
CBOVICTB

V1 yMeHVS B IIPaKTIIEeCKO IeTeIbHOCTI
V1 IIOBCETHEeBHOV JKM3HN 71 SKOJIOTJe-
CKV IPaMOTHOTO IIOBeeHVs B OKPYKalo-
LIeV cpefe.

OrneHnBaTh BIIVISTHVIE XVIMIUECKOIO 3arpsis-
HeHVIsI OKpY KaroIllerl Cpelbl Ha OpraHu3M
JeJsioBeKa Vi ApyTie XMBble OpraHV3MBbI.
Otb6upaTs MHMOPMALVIO M3 APYTX VC-
TOYHVKOB 1715 IIOZTOTOBKM KPaTKIX CO0D-
IIIEeHUL.

l'oToBUTE KOMITBIOTEPHBIE ITpe3eHTalm
10 TeMe




PekomeHgauum no oCHawWeHUo
yyebHoro npouecca

HaTtypanbHbie 06beKTbI

HaTypam,HbIe O6"beKTbI, VICIIOJIb3YEéMbIE B OGy‘IeHVH/I XVIMWW,
BKJTIOUAIOT B el Ko/vieKyuu MriHepaJloB I TOPHBIX ITOPOMd, MeTall-
JIOB 1 CIUIaBOB, MMHEPAJIBHbBIX YILOGPGHVIVI, IracTMaccC, Kay4dyKos,
BOJIOKOH "M T. 1. O3HakoMJIeHNe ydalaxcesd ¢ 06pa3uaMV1 TICXOIHBIX
BemeCTB, ITOJIYIIPOAYKTOB ¥ I'OTOBBIX MO TI03BOJIsAeT 110J1y-
YNTh HalJIsIHbIe ITpeICcTaBJICHVIA 00 sTmx Mateprajiax, MX BHEI-
HeM BII€, a TaK)ke O HEKOTOPbIX qI)VI3VI"IeCKVIX CBOVICTBaX. 3Haum-
TeJIbHbIE yLIe6HO-H03HaBaTeJTbHBIe BO3MOXHOCTM VIMeEIOT KOJIJIEK-
o, W3roToBJIEeHHbIEe CaMVIMU O6yanOH_IVIMVIC5L Hpe):[MeTBI JJIA
TaKMX KOJUISKIIM CO6VIpaIOTCH BO BpeM:1 9KCKprT/IT7I " Opyrx BHe-
YPOUYHBIX 3aHATUN.

KOJ'IJ'IGKLIT/IT/I VICITOJIB3YIOTCA TOJIBKO I O3HAKOMIJIEHVIA yHAIIIMIXCA
C BHEIITHVIM BVIOM 1 ®M3MHQCKMMM CBOVICTBaMU M3ydaeMbIX BENIECTB
1 MaTepualloB. HJ’IH IIpOBEeACHVIST XVIMUYECKMX OIIbITOB KOJUIEKIIVN
VICIIOJIB30BaTh HEJIb34I.

Xumunuyeckue peakTusbl U maTepuanbl

Ob6patteHre co MHOTIMM BellleCTBaMV TpedyeT CTPOTroro coodymo-
JIeHVs TIpaBII TEXHVKYM 0e30I1acHOCTY, 0COOEHHO TPV BBITIOITHEHN
OIIBITOB CaMVMW ydalumucs. Bce HeoOXomyMble Mepbl IIPeIOCTO-
POXKHOCTV YKa3aHbI B COOTBETCTBYIOIINX JJOKYMEHTAX M MHCTPYKIIV-
SIX, @ TaKXKe B IIOCOOMISIX TSl yUUTeIIeN XML

Hambortee uacTo vicrioyb3yeMble peakTUBBI VI MaTepyiasIbL:

1) mpocTble BellecTBa — MeJb, OpOM, HATPWU, KLV, aJTIOMU-
HWUW, MarHmm, Xejie3o;

2) oxcuael — Menu (1), xasmerms, xenesa (111), marams;

3) KMCIOTBI — COJISIHASI, CepHas, a30THAs;

4) ocHOBaHWS — TMIPOKCUI HATPVISL, TV POKCYT KUIBIIVISL, TVIPO-
ke, 6apist, 25 %-11 BOOHBIV pacTBOP aMMMaKa;

5) comn — xmmopuaet Hatpwst, ey (II), amrommrmas, xenesa (II1);
HUTpaTHI Kaysl, HaTpus, cepeOpa; cynbdaTer Mean (1), xemesa (II),
xerte3a (III), ammonmist; o Kasvist, Opomu HaTpis;

6) opraHwdecKvie COeIVHEeHVSI — 3TaHOJI, YKCyCHasl KICIJIOTa, Me-
TWJIOBBIVI OpaHKeBbIV, (peHosIdpTaIenH, JJaKMyC.
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Xumunueckas nabopatopHas nocyaa,
annapatbl U npubopbl

XumMmueckast mocyja IIoapasierIsieTcss Ha JIBe TPYIIIbL II0Cy/1a,
npeaHasHaYeHHasl [JIsl BBIIIOJTHEHMS OIBITOB YYaIlMMIICS, VI TIOCyIa
U1l JeMOHCTPaLMMIOHHBIX OIIBITOB.

Hpm6opm, armapaThl ¥ YCTaHOBKY, VICIIOJTb3yeMbIe Ha ypOKax Xu-
MWM, IIOAPA3HeIISLIoT 110 IIPOTEKAOINM B HUX (DU3MUECKVIM 1 XVIMMW-
YeCKMM ITpoIieccaM C y4acTMeM BEeIeCTB, HaXOISIIMXCs B pasHbIX ar-
peraTHbIX COCTOSTHVSIX:

1) HpT/I60pBI UId pa60TbI C rasamm — IIOJTy4YeHUs], c06mpaHV19[,
OYVICTKWM, CYIIIKV, TIOTJIOIIEHVIS Ta30B; peaKIUi MeX/Ty IIOTOKaMU ra-
30B; peaKkluV MeXIy ra3aMiu B 3JIEKTPUYECKOM paspsifie; peakini
MEXTy ra3amMu IIPU IIOBBIIIEHHOM [IaBJIEHI;

2) ammapatsl U HpT/I60pBI JUISL OIIBITOB C JKMAKVMW VI TBEPIBIMI
BellleCTBaMII — II€PerOHKM, (PVIIBTPOBAHIS, KPUCTAUIV3ALIN; IIPO-
BeIEeHVs peaKIIni MeXIy TBEPIIBIM BEIECTBOM U KUIKOCTHIO, MEX]TY
KUIIKOCTSIMU, MEXITy TBEPIBIMI BEIIeCTBAMIA.

Bre sTom K1accudmKaly HaXOIsTCs IBe TPYIIIbI yqe6H017I ariia-
paTypsL:

1) msa V3yUYeHMs TEOPETUUECKIMX BOIIPOCOB XUMWM — VJLIFOCTPa-
LMV 3aKOHA COXpaHEeHVs MacChl BEIIeCTB; JeMOHCTpALIIM 3JIeKTPO-
IIPOBOJHOCTYM PAacTBOPOB; JEMOHCTPALIVIVI ABVDKEHMSI VIOHOB B 3JI€K-
TPUYUECKOM TIOJI€; [IJI M3YyUeHUsI CKOPOCTU XUMWYECKOVI peakiium
VI XVIMIYECKOTO PaBHOBECHS;

2) IS WUTEOCTPALIAV XMMWYIECKMX OCHOB 3aBOZICKMX CIIOCOOOB
MIOJTyYeH ST HEKOTOPBIX BEIIIECTB (cepHOVI KMCJIOTHI, aMMIMaKa M T. I1.).

BcriomoraresibHYyI0 posIb UTparoT M3MepuTe/IbHbIe 1 HarpeBaTelb-
HbIE HpT/I60pBI, pasnu4tbie l‘[pI/ICl‘[OCOGJ‘IeHT/ISI IIJI4 BBIIIOJIHEH S OITbI-
TOB.

ITpu camocTOsITeI IBHOM M3rOTOBJICHU npm6opa VIV YCTaHOBKU
HeoOXOoIMo CTPOro co0sIromaTh OCHOBHBIE Tpe6OBaHI/I5{:

® COOTBETCTBVIE OOIIMM ILIeJISIM o6yquv151 VI TOVI KOHKPETHOVI [TM-
JAKTUYIEeCKOVI 3a71a4e, sl pelIeHVsI KOTOPOVI CO3aéTcs an6op Wwin
YCTaHOBKa,

® pce oOyuUaroIyecs JJOJDKHBI XOPOIIIO BU/IeTh YCTPOVICTBO U eVl
CTBUE npm6op013 IS IEMOHCTPAIIMIOHHBIX OIIBITOB;

o HpMGOpH TJIs Y YeHNYEeCKOT'0 SKCIIepMMeHTa JOJDKHbI OBITH Ha-
IIEXHBI 1 Oe30ITacHBL.

Bce ocrasibHbIE Tpe6OBaHVI$[, Ba’KHbI€ JIsI IPOMBIIUIEHHOTO V3I0-
TOBJICHWUS HpVI60pOB " YCTAaHOBOK, TakKye KakK CTeIlleHb TOYHOCTU,
9KOHOMWYHOCTB M T. [I., B JaHHOM CJIy4ae He MIMEIOT pelllarollero 3Ha-
YeHW.
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Mopaenu

YueOHble Moen CITy>KaT 4yIs HarJIIHOV WIITIOCTPALVIV OT/Ie/Tb-
HBIX CBOVICTB OpWIVHAa/Ia, HEIOCPeICTBeHHOe W3y4YeHMe KOTOPBIX
VI HEBO3MOXKHO, WM 3aTpyaHuTerbHo. OcHOBHOe TpeboBaHMe,
HpeTbsBiIsieMoe K MaTepUaIbHOV MOIeIIN, 3aK/TI0YaeTCsl B TOM, UTO
OHa JI0JDKHA CITOCOOCTBOBATH ITO3HAHNIO OJTHOTO VIV HECKOJIBKVIX CY-
IIIeCTBEHHBIX CBOVICTB OpuIMHasIa. ITpy 3TOM Mozmesnnb v opurmHai
MOTYT pa3In4aThCs 110 pasMepaM, poily MaTepwara, IIBeTy U I1eJIOMY
pAAy Opyrux npusHakos. OOIIMM CBOVICTBOM MOJIesIert MOXKHO CUM-
TaTh IIPOCTOTY KOHCTPYKIIMM, UTO 0OJIerdaeT BOCIIPUSTIE VI OCMBIC-
JIeHVe COfePyKaHMs.

ObbekTamMyt MOZIEITMPOBAHNS B XVIMUW SBJISIOTCS aTOMBI, MOJIEKY-
JIBI, KPUICTAJITBI, 3aBOJICKIIE aIIIapaThl, a TAKXKe IIPOVCXOMSIINE IIpo-
1Iecchl. B mperiogaBaHmyM XMMMUM MCIIOIB3YIOTCS MOOeAU KPUCMAN-
AUYeCKUX pewémox ajamMasa, rpadmura, cepsl, dpocdopa, okcua yrie-
poma (IV), woma, xere3a, Memy, MarHus. IIpOMBITUIEHHOCTBIO
BBIITYCKAIOTCSL HAOOPbl Modenell amomMos [yisi COCTaBJIeHMs Iapo-
CTep>KHEBBIX MOJIeIIeVI MOJIEKYII.

YyebHble nocobuAa Ha NneyaTHOM OCHOBe

K aTov rpymie ouoakTraecKx CpefCcTB OTHOCATCS MabAuybl, co-
IeprKalliyie CrICTeMaTH3VIPOBaHHbIe YVICIIOBBIE M PYTTie JaHHbIE; 2Pa-
Puxu; duazpammbl; cxembvl; ICKU3bL; PUCYHKU; omozpaduu; nopmpe-
Mbl BBIIAOIINIXCS YYEHBIX-XVIMVUKOB.

C moMmoIIpio M300pasUTeIBHBIX CPEINCTB MOXKHO B OTHEIIBHBIX
CJIydasiX He TOJIBKO IPUOIM3NUTECS K JIeVICTBUTEIBHOCTL, HO M OTO-
OpasuTh eé IyOXke, YeM 3TO JIOCTUTAETCS IPOCTBIM CO3epIiaHVEeM
npeMeTa WiIv siBjIeHus. VI300pasuTesibHble TTOCOOVSI CIIOCOOCTBY-
10T aKTMBU3ALVV MBICJIUTEIBHOV JI€ATeJIbHOCTU YYalIMIXCs, MOOV-
JIM3aLVV MIX BHUMaHWS Y IHTepPeCa, BBIIEJIEHNIO CYIITHOCTH ITpeIMe-
Ta VIV SIBJIEHVIS], PEeIIeHNIO BO3HVIKIIIEVI B XOJIe YPOoKa y4eOHO IIpo-
Os1eMpbL.

Talmibl TOCTOSTHHOTO WCIIOJIB30BaHMS [AIOT CUCTEMAaTU3NpPO-
BaHHBIe IIpeJICTaBIIeHNs 00 13y4aeMoM Borpoce. B mporiecce oOyue-
HVIs XVIMVIVL VICITOJIB3YIOTCA CIIeyIoIye Ta6HI/II_[BI ITIOCTOAHHOI'O 2KC-
roHvipoBaHust: «Ilepuoduveckas cucmema XVIMMYeCKMX 3JIEMEHTOB
II. V1. Mennerneesa», «Tabauua pacmeopumocmu KVcjIoT, OCHOBaHMI
VI COTIeTI», «DAeKMPOXUMUUECKULl PO HANPAXCEHULl METAIUIOB» V1 JIp.
B Taxmx Tabmiiax mMCcIob3yeTcs XuMimdecKast CMIMBOJIIKA — OCOOBIV
XVIMUYECKUVL SI3bIK, IIO3BOJIAOLMII BBIPa3suUTbh COCTaB, CTPOEHVe
VI IIpeBPaIIIeHIs BEIIeCTB.
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[J1st opraHmM3aIMy caMOCTOSITEIIFHON pabOThl O0ydJarommxcs Ha
ypOKax VCIOIB3YIOT pasHooOpasHble dudakmuueckue Mamepuanst:
TeTpaay Ha IIe4aTHOVI OCHOBE VIV OTIe/IbHbIe pabourie JICTBI-VIHCT-
PYKIMVL, KapTOUKY C 3a/TaHVISIMV Pa3HOVI CTETIeHV TPy ITHOCT VIS U3y -
YeHVIS HOBOTO MaTepuala, CaMOIIPOBEPKY ¥ KOHTPOJIS 3HaAHWVI yda-
IVIXCS. YCTaHOBJIEHO, YTO (POPMMPOBAHVE HABBIKOB XVIMIYECKOTO
SKCIIEpPVIMEHTa YCKOPseTCs, KOTrZla B IIpoliecce BBIITOJIHEHVIS 1abopa-
TOPHBIX OIIBITOB VI IIPAKTIUECKMX paboT 00ydaroIyecs oIb3yI0TCS
VHCTPYKTVBHBIMI TaOJIMIIaML.

dKpaHHO-3BYKOBbIE CpeacTBa 06yueHus

Oco0eHHOCTEIO SKPaHHO-3BYKOBBIX CPEJICTB O0ydeHMs SBJIseTCs
TO, UTO Il BOCIIPUSTHS VX COflepyKaHVs HeoOXOIMMO MCIIOIb30BaTh
TeXHWYecKye YCTPOVICTBA, KOTOpPbIe COCTaBJIAIOT TPYIITy TexXHude-
CKVIX CPe/ICTB O0yUeHMsI.

BakxHOCTb 3KpaHHO-3BYKOBBIX CPeJICTB OOyueHMsi 0DOycsioB/ieHa
TeM, 4To OKoJIo 83 % Bcell MHpOpMAaIM YeJIoBeK I10JIydaeT depes
spenne n 11 % — dyepe3 ciryx. DKpaHHO-3BYKOBBIE CpeJICTBa [IaloT
GorbItie MHAMOPMAIIVY 3a OJTHO U TO JXe BpeMsl, YeM pedb V1 OObIYHbBIe
1300pasuTeIbHbIe CPeJiCTBa, T. €. CIIOCOOCTBYIOT MHTeHCUMMKaIm
yuebHOro mporiecca. DKpaHHbIe IT0COOVs MTOBBIIIAIOT MHTepec 00y-
YJaIOIIVXCS K M3ydaeMoMYy IIpeJIMeTy, yCIIMBAIOT MOTVUBBI YUeHMs —
BCE3TO CIIOCOOCTBYeT 3P PeKTUBHOMY YIIpaBJIeHIUIO yueOHO-BOCIINTa-
TEJTbHBIM ITPOIIeCCOM.

DKpaHHO-3ByKOBbIe TI0COOVsI pasziesIsioTesl Ha Tpy OoIbIie rpyTi-
IIBL: CTAaTUYHEBIE, KBasUAMHaMITUHBIe 1 IyHaMudaHble. K cmamuyunbiv
9KPaHHO-3BYKOBBIM CpeJICTBaM OOY4eHWsI OTHOCSTCS IyadviIbMBl,
AVaTIO3UTHUBHI (CTIaVi/IbI), eVHWYHBIE TPAaHCIIapaHTHI 171 IT'padporpo-
exropa. Cepuu TpaHCIIapaHTOB ITO3BOJISIOT MUMUTHUPOBATD JIBVDKeHMe
IyTEéM IIOCJIeOBATE/IbHOTO HaJIOKeHMsI OJJHOTO TpaHCIapaHTa Ha
npyrovt. Takne cepuy OTHOCST K K8A3UOUHAMUYHBIM SKPaHHBIM ITOCO-
6usM. JJUuHAMUYHBIMU SKPaHHO-3BYKOBBIMY TIOCOOVIAMM SIBJISFOTCS
IpounsBeieHns KHeMaTorpada: JOKyMeHTaIbHOTO, XPOHMKaIbHO-
ro, MYJITUIDIMKAIIVIOHHOTO. K 3TOVI ke TpyIire OTHOCATCS SKpaHHO-
3BYKOBBIe CpeJICTBa 00yueHNs, [IJIs ITpeTbaBIieHns MH(OpMaIi Ko-
TOPBIX HeOOXO/IMMa KOMITbIOTepHasl TeXHMKa.

TexHuueckue cpepgctsa obyueHua (TCO)

K TCO orHocAT TexHM4YecKye YCTPOVICTBA, C IIOMOLIBIO KOTOPBIX
00y 9aroIIMYICS BOCIIPVMHVIMAETCS MTHMOpMaIys SKpaHHO-3BYKOBBIX
cpecTB 00y4eHMs. BOJBITMHCTBO M3 TeXHUUeCKUX CpeJiCcTB obyde-
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HVS He pa3pabaTbBayIVCh CHEIMaIbHO IS IITKOJIBL, a M3HAYaIbHO
CITY>KVUIVI CpefICTBaMVI ITepeadt 1 00 pabOTKM MH( OpMaTIviL: pasid-
HOTO pOJIa NPOEKMOopPbl, Mee8U30Pbl, KOMNbIOMepbL 11 Ap. B yuebHO-
BOCITMTATEIbHOM IIpOllecce TOJIBKO KOMIIBIOTEP MOXKET VCIIOIb30-
BaThbCsA 0e3 S5KpaHHO-3BYKOBBIX CPeICTB 00ydeHsl, HO MCKITIOUMTe b~
HO JUIs pellleHNs 3a/ja4 Hay4YHOVI OpraHu3al Tpya YUuTesIs.

KabwseT xvMynt — ofvH 113 CaMBIX OPOTOCTOSIIVIX KaOVIHeTOB 00-
pasoBaTeNIbHBIX OpraHm3anyi oOrero oopasosanms. [Tpu ero ocHa-
IIIeHVVI HeOOXOIVIMO TIIATEIFHO IIPOAHAIM3MPOBATh I1eJIecoodpas-
HOCTb ¥ CIUIAaHVMPOBATh II0CIIENOBATEIBHOCTh IIPMOOpPETEHSI TOTO
VIJIVI IHOTO BUIa 000pyIOBaHVIA.

Vcxomst 13 TpeboBaHmy MMHVMM3AIY (DMHAHCOBBIX 3aTpaT M Ofl-
HOBPeMeHHO MaKCVIMaJIbHOVI 3aTrPy3KM TeXHUKM, KaOHeT xvMum 00-
pa3oBaTeIbHOTO yupeXaeHns obImero oOpa3oBaHMs JO/DKEH ObITh
OCHAITIEH CITeAYIOIIVIMY TEXHUYECKVIMYL CPefiCTBaMI 00y deH s

a) MyJIbTVIMEeIUVIHBIM KOMITBIOTEPOM;

0) MyJIBTMMEIVUVIHBIM IIPOEKTOPOM;

B) 9KPaHOM CO IIITaTBOM.

B npwtoxkeHmm IIpuBeIéH IPVIMEPHBIV IIepedeHb 000PYIOBaHs
VI HaIJISIHBIX ITOCOOWMVA I/Is1 OCHAIIIeHVs KaOHeTa XM oo1meoOpa-
30BaTeJIbHOVI OpTraHM3allVN.
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NMpunoxxkeHue

KomnnekT o6opypoBaHma n Tunosoun Habop
HarnAgHbIX Nocobuit ana ocHaweHnA KabuHera
XUMum obweobpasoBaTe/ibHOM OpraHu3aLumu

Konnue-
HaumenoBanue
CTBO
Konnexknun
«Yyryn u craip» 1
«[IIxana TBépHOCTI» 1
«BorokHa» 3
«ID1acrmacchbr» 3
«MeTasbi» 1
«AJIIOMVHUTI» 1
«TorutmBo» 1
«MuHepaJIbl 1 TOpHBIEe TTIOPOALI — CHIPHE IS XMMITde- 1
CKOVI IIPOMBIIIIIEHHOCTI» (20 BUIOB)
«HedTh 11 BakHevIIIIVIE TTPOAYKTHI €€ TIepepabOTKIT» 1
«MwHepasbHBIE YHOOpeHISI» 1
Mopenu
Habop Moziernert aToMOB CO CTEPXKHSIMM IS COCTaBIIe- 1
HVSL MOfIeJIet MOJIeKYJI
Habop mist cocTabieHnss 00bEMHBIX MOJIEIIeVI MOJIEKYIT 1
KomruiekT Moztenient kpuctaummaeckmx perérok (Cu,
NaCl, ayimas, rpacdwurt, xeeso) 1
Habop Moiesniert aToMOB CO CTEP>KHAMM JIsI COCTaBIIe-
Hys Mopertent MorteKyt (HMP) 15
IMpu6oprl, mocyna U NPUHANJIEKHOCTH 0011eTr0 HA3HAYEHH
Armrapart s IUCTV DTSV BOA I (mucTiuisiTop A/l-4) 1
baxsg xomOvHMpoBaHHas 1aboparopras bKIT-M 1
Becrr BA-4M ¢ xomriektoMm rupsb ['4-1111,10 1
Kanmcrpa I'1D 5 11 myrst AvcTvuIMpOBaHHOM BOMBI 1
IDnTKa arekrpudeckas tabopaTtopHast [1OM (350 Br) 1
DIIeKTPOIM3EP C BBIIPSIMUTEIIEM 1
Yerporicrso g cymikm nocybs: 112-2000 1
3aX1M BMHTOBO 3
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IIpodoxcerue

Kounue-
HaumeHnoBanne
CTBO
3aXMM TPy >KUHATI 3
byTsuika 0,25 11 (ropsio Ne 28) CT 25
byTruika 11 KoprdHeBasi (KOMITIIEKT) 12

Ouku sammurHble ¢ mpsaAMon BeHTwsanyen 311-1-80
IlepuaTKy KMCIOTOCTOVIKVIE

JocKa 1t Cy K HOCY [IbI

ITect Ne 1

ITecT No2

ITecT Ne3

CrakaH BbICOKMII ¢ HOCMKOM B-1-250
CrakaH BbICOKMII ¢ HOcMKOM B-1-400
CraxaH BbICOKMII ¢ HOcMKOM B-1-600
Crynka Ne 3

Crynika Ne4

Crynika Neb

Crynka Neb6

Yara BeimapurenbHast Ne 2

Yara BemapurenbHast Ne 3

Yarra BemapurenbHast Ne 4

Yara seiapurestbHad Neb

Yara kpucrayvimsanonHas 180 mt
Hyommanp vsmepurensHbit 100 Mt
Lymanp vsMepurenbHe 25 Mt (2-25-2)
Lymanp vsmepurensaem 50 mt (2-50-2)
Lywmanp vsmepurenbHbv ¢ HocukoM (1-1000-2)

RRERER AR PR SDRPEREARRRARR LR PR

Armapar Kurmma (250 mot)

[Tpubop mist HeMOHCTpaIN OIIpee/IeHNs COCTaBa

BO3yXa

[Tpubop m1st OIBITOB IO XVMMMM C 3J1eKTPUYIECKIM 1
TOKOM

Habop nocynsl mrs nuctwoisaiym sogsl (HII-1) 1
T'asomerp (mpubop A1t coOMpaHsa 1 XpaHeHIs Fa30B) 1
IaTws tabopaTopuemi I12-2700 (ocHoBaHMe, TpH 1
JIAIIKV, KOJIBLIO, YeThIpe [Iep>KaTeJIs)

ITaTws tabopaTopHem Xumimrdeckuit HIJTX 2
ITaTvs myis TpoOUPOK € IIOICBETKOM 1
¥ POHOBBIMI SKpaHaAMU

CrimpToBKa 2
Kornba xonmaeckas KH-2-100-34 TC 8
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IIpodonicerue

HaumMmeHnoBaHnue

Koanue-
CTBO

Kosnba xormaeckas KH-2-250-34 TC

Kosnba xormraeckas KH-2-500-34 TC

Kosnba xorrraeckas KH-2-1000-50 TC

Konba mwiockononnas I1-2-250-34 TC

Konba mwiockononnas I1-2-500-34 TC

Korba kpymiomonnas K-2-250-34 TC

Korba xkpymiomonnas K-2-500-34 TC

Kori6a Bropria KI1-1-250-29/32 TC

Kosba Bropria KI1-1-500-29/32 TC

Kosba mepnas ¢ mpobxon 2-250-2

Kosba mepnast ¢ mpobxon 2-500-2

Kosba mepnas ¢ mpobkort 2-1000-2 TC

Hymrmp 100 Mt ¢ HockoM (00BéMHast mikasta) 11
Hymrmp 250 Mt ¢ HocmkoM (00BéMHast mikasta) 11
Crakan Hyskvm Oe3 mxasst 100 vt ITIT

Crakan Hysku Oe3 mkasst 250 mot 11T

Crakan Huskvm Oe3 mxkastsr 1000 vt [T

CraxaH Husku co mkaston 250 vt I

CraxaH Husku co mkaszont 500 vt I

Memnsypxka 500 vt

Mensypka 1001

Memnsypka 250 M1

bropetka 6e3 kpana (c ormmsort) 50 Mt

Bopomnka rtabopaTtopnas d = 75 II1

Boponka rraboparopnas B-100

Boponka nenurenpHas mytmHaprdeckas BZI-1-100
BopoHka KaresibHas
banka-ipombiBasika 500 vt (LDPE)

Yamra semapurensHast Ne 3 100 w1 @

Crynka ¢ nectom Ne 4 d =110 mm ®

Turesp Beicokmit Ne 4 32 vt O

ITvmetka 3-2-2-10 rpagyvipoBaHHasi Ha IIOJIHBIV CJTVB
ITpobupxka I1-1-14-120

ITpobupkall-1-16-150

ITpobupkall-2-21-200

Komnba bynsena 2-250-29/32 TC

ITpoOka pe3nHOBast Ne 14,5

ITpoOka pe3nHOBas Ne 16

[TpoOka pe3mHOBast Ne 21
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IIpodoxcerue

Kounue-
Haumenosanue

CTBO
ITpoOka pesvHOBas Ne 29 10
3axM-TIpoOMpKOIepKaTerb 2
JIoxxka Ne 1 [=120 mm © 1
[Mastouka crexstaHas d = 3—5 My, [ = 250 mm 3
I'pymra TIBX 50 mt 2
ITpoOka pesnHOBast Ne 21 ¢ oTBepcTVIeM I CTEKIIAH- 10
HOVI TPyOKM
TpyOxa cTexIsiHHas M30THYyTas ra300TBOMHASL 10
Iyrrrer THTeIbHbIe 1
Tpy0Oka xs1opkanbumesast TX-I1-1-25 3
TpyOka MemyHCcKast pe3vHOBas ApeHakHas 6 x 1,5 MM 0,5 xr
KpucrammmsaTtop mpsmmont 180 mm 2
JToxkeuka 11 COKMUTaHMs BEIlecTB 8
IaTens-noxeuka 4
T'oprouee 1t CIMPTOBOK (CHIMPT STWIIOBBIN) 1 71 1
TTuaier 1
Ckaribriestb 1
DwotbTpEI 00e33071eHHBIe Oevtast jteHTa d = 12,5 B MHII. yIL. 10 ym.
Habop eprient 1y1st MbIThs 11oCyzp! (1 KOMITIEKT) 1
OwipTpoBasIbHaA Oymara 3
KomrtexT obopymosanvist 1 1a00paTOPHBIX OIIBITOB 15
VI IIpaKTIYecKIX 3aHATUI (Ha 2 yJariyxcs)
Tepmomerp TJ1-2 Ne 1 —30 + 70 mabopaTopHsIit 1
Becsr yueOnbIe 10 200 T ¢ rupsmu 7
CrnmpTroBKa IIKOJIbHAs ydeHudecKast 15
[Tpubop mist morrydeHns ra3oB J1abopaTOpHBIN 15
[IIraTns sraboparopus xvmrdeckur LIJTX 15
Hymamp 100 Mt ¢ HocvkoM (00béMHast mkasta) [T 1
Hyommanp 50 M1 ¢ HOCMKOM MepHBIT 1
Crakas BeICOKMI ¢ HOcMKoM 100 M1 2
Crakan Huskum co 1mxaiov 250 mt T 2
ITpobupxka I1-1-14-120 100
ITpoOka pe3nHOBast Ne 14,5 15
ITpoOka pe3mHOBast Ne 14,5 ¢ oTBepcTeM 1Sl CTEKIISH- 15
HOVI TPYOKM
ITpobupxka I1-1-16-150 20
ITpoOka pe3vHOBas Ne 16 10
ITpoOka pesnrOBasi Ne 16 ¢ oTBepcTVIeM IS CTEKISH- 4
HOVI TPYOKM
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IIpodoxcerue

Kounue-
Haumenosanue
CTBO
banka-mpombBaika 250 mi1 (PE) 1
OkcukaTop 2-250 1
Yama semapurensHasg Ne 3 100 yor O 1
TpyOxa cTeKIsIHHAS M30THYTas Ta300TBOAHAS 15
TMastouka crexigaHag d = 3—5 MM, [ = 250 MM 20
MarsuTsl K J10cKe aygUTOPHOM 10
KowmrutekT rutakaToB «besikn v HyKjIeMHOBbIe KUCIIOTh» 1
(8 Tabrvirr)
KomrwrexT 1u1akaTos «HomeHkaTypa» (6 Tabsm) 1
KowmrmtekT mytakaTos «CTpoeHwe BellecTBa» 1
(10 Tabsmm)
KomruiekT rtakaTtoB «XmMITIecKne peakIiuin 1
(8 Tabrrvirr)
ITnakat «ITpaBmia TexHVKM Oe30TIaCHOCTI», 1
BrHWI 120 *x 168 cMm
I1akar «Ilepronmueckas cricTeMa XMMITIECKMX 3J1e- 1
MeHTOB», BUHWI 120 X 168 cm
ITnakaT «PacTBOPMMOCTE COJIeVt, KUCIOT I OCHOBaHMUIA 1
B Bome», BUHWI 120 X 168 cMm
IMoprpets! yuénbix-xummkos (10 mT.) 1
Tabrmmta «KosrdecTBeHHBIE OTHOIIEHVIS B XVIMVV» 1
KomruiexT Tabs 1o opraamdeckort xvimum (20 1irT.) 1
XuMHuYecKHe PeaKTHBbI U MaTepHaJibl
Hab6op Ne 1 «Kucrrors» 1
Hab6op Ne 1 B «Kncmotsi» 1
Hab6op Ne 1 C «Kwucrtotsi» 1
Habop Ne 2 «I1lénoun, conmmIneIouHbIx 1
Y IEJI0YHO3eMeJIbHBIX MeTaJUIOB»
Habop Ne 3 BC «I1lgnoum» 1
Hab6op Ne 4 «[Toarpyma asora» 1
Habop Ne 5 C «Oprannueckie BelecTsa» 1
Hab6op Ne 6 «['asorem» 1
Habop Ne 6 C «Opranndeckiie BelecTsa» 1
Habop Ne 7 «[lepexomHble 371eMeHTBI» 1
Habop Ne 8 «Teopust 371eKTposIMTIaecKon 1
AVCCOLIVIALIVV»
Hab6op Ne 9 BC «O6pasimsl HeopraHm4ecKmnx 1
COeOVIHEHVIV»
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Oxonuanue

Koanue-
CTBO

HaumMmeHnoBanue

Ha6op Ne 10 «MeTasuibl, HeMeTaylJIb» 1
Habop Ne 10 C «Opranmdeckme BeliecTsa»

Habop Ne 11 «Opraniraeckrie BeIiecTBa»

Habop Ne 11 C «Comu [1j1 [eMOHCTPAIIVIOHHBIX
OITBITOB»

Habop Ne 13 BC «Taytorernbi»

Hab6op Ne 14 BC «CysedaTsl, cynibuThI, Cyibduibn
Habop Ne 16 BC «MeTasibl, OKCHUIBI»

Hab6op Ne 17 C «Hurpaten»

Habop Ne 18 C «CoenmaeHIsI XpoMa»

Habop Ne 19 BC «CoenmHeHvIsI MapraHIia»

Habop Ne 22 BC «/HaMKaTOPBI»

(RGN

JEE U U W QY

Cpel]CTBa I MyJ'lePIMelIPIﬁHLIX TEeXHOJIOT Hii

OdricHBIN KOMITBIOTEP + MOHUTOP
My bTUMenUIHBIV IPOEKTOP

CD 1C Penteturop: XmmMmst

CD OrtkpblTasg xyumus

CD KowmwiekT wist 8 Ki1acca

OkpaH HacteHHBIN 1500 % 1500 MM
Hocka ayauropHas TpéxareMeHTHasI

JEE W U G W
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CopepxKaHue

Pabouas nporpamma no xumuu aasa 8—9 kiaaccos

ITosicHuTenbHAS 3amTcKa .
OO1mas xapakTepucTiKa Kypca
MecTo Kypca xvmMum B yaeOHOM TUTaHe
PesyrbTaThl OCBOCHNA Kypca XYM
Copepxanve yueOHOTO IIperMeTa
[Trraspyemble pesysibTaThl 00OyUYeH s
TemaTtvaeckoe IUTaHVPOBaHYIE
8xmacc. . ... ..
9xmacc . . .. ...
PexoMeHIAIVV TI0 OCHAIIIEHNIO Y4eOHOTO
poriecca

IIpunioxenue

Komrutekt obopymoBanms
VI TUIIOBOVI HAOOP HATJISIHBIX ITOCOOMTA
VISl OCHAIIIeHMs KaOMHeTa XMWV

o6meo6pa3OBaTeanoro YUpEXXIEHVIA. ................
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