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INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma o XuMHuM Ha YpOBHE OCHOBHOI'O 00IIIET0 0Opa30BaHUs COCTaBJEHA Ha
OCHOBE TpeOOBaHUU K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTENbHOM MPOrpPaMMEI
OCHOBHOTO o0mmiero ooOpazoBanus, mnpenactaBieHHeix B DPI'OC 00O, a Takxe Ha
ocHoBe (emepanpHO paboyeil MporpaMMbl BOCTIHTAHHMS W C YYETOM KOHIICTIIIAU
npenojaBanus y4eOHOro mpenMera «XWMHS» B 00pa30BaTENbHBIX OpPTaHU3AIMIX
Poccuiickon ®denepanuu.

YMK: YMK: TI'a6bpuensa O.C. OctpoymoB N.I'., CnankoB C.A. Xumus: 8 knacc:
yueOHuk —M.: IlpocBemenue. [abpuensu O.C., OctpoymoB W.I'., Cnagko C.A.
Xumus: 9 kmacc: yuebnuk - M.: IlpocBemenue. Ha msyuenue xumum B 8 Kiacce

OTBOJMTCA 2 Yaca B HeAel0, 68 4acoB B roj, B 9 kjgacce OTBOAMTCA 2 yaca B HEACIIO,
68 4acos B rof.

JlanHast pabouas mporpamma omnpenenseT 0a3oBbli 00BEM COAEp)KaHUS Kypca
XUMUHM JIJI1 OCHOBHOM IIKOJIBI U TIpeAHa3HaueHa JJisi peanuzanuu tpedoBanuit ®I'OC-
2021 r.x ycloBHSIM M pe3yJbTaTy 00pa3oBaHUs OOYYalOIUXCS OCHOBHOMW IIKOJIBI IO
ouonoruu cornacHo yueonomy miany MbBOY «Bsizosckast COILy..

[Iporpamma 1o xumMum Aa€T Npe/ICTABICHUE O ENIX, 00IIel cTpaTeruy o0y4eHus,
BOCIIUTAaHUSI M  Pa3BUTHS  OOYy4YaIONIUMXCS  CPEACTBAMU  y4€OHOro IMpeaMera,
yCTaHAaBJIMBAaET  O0s3aTeNIbHOE  MPEIMETHOE  COJEp)KaHWe,  MpelyCcMaTpPUBACT
pacnpeniesieHue ero o Kjiaccam U CTPYKTYPUPOBAaHUE M0 pa3jiesiaM U TeMaM POorpaMMbl
M0 XWUMHH, OIpeaeisieT KOJWYECTBEHHbIE M KAYECTBEHHBIC XapaKTEPUCTUKHU
COJIEpKaHMs, PEKOMEHJIYEMYIO IOCIEI0BATEIbHOCTh HM3YYEHUS XUMHH C YYETOM
MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBsA3€H, JIOTUKKM Y4eOHOTO TMpolecca,
BO3PACTHBIX OCOOEHHOCTEH OOYy4alolUXCs, ONpenenseT BO3MOXKHOCTH IpeIMeTa
JUIsL peanu3aiud TpeOOBaHWU K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs, a Takxke TpeOOBaHUMN
K pe3yJibTaraM OOy4eHHUsI XMMUU Ha YpPOBHE IIeJeil U3ydeHHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TI03HABATEIILHON JESITEIIBHOCTH 00YYarOIIETOCs 0 OCBOCHHUIO YIEOHOTO
COJIEp KaHMUSI.

3HaHWE XWUMHUHU CIYXKUT OCHOBOM i (OPMUPOBAHUS  MHPOBO33PEHUS
0Oy4aromierocsi, ero MpeACTaBICHUN 0 MAaTepUaTbHOM €IMHCTBE MHpPA, BAXKHYIO POJb
UrparoT GopMUpyeMble XHUMHEH TMPEACTaBICHUS O B3aUMONPEBPAIICHUSX SHEPIUU
u 00 DBOJIONMM BEHIECTB B MPUPOJAE, O MYTIX pEHIeHUsS TJIOO0AJbHBIX MPoOIeM
YCTOMUYHUBOTO PA3BUTHUSI YEIIOBEUYECTBA — CBIPHEBOW, SHEPIr€THYECKOW, MUIIECBOM U
HKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 3IPAaBOOXPAHEHUSI.

CtpykTypa colepKaHUsi NpPOrpaMMbl MO XUMHHM C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 nojixo/aa K e€ uzyuyeHnuro. CoaeprkaHue CKJIaJIbIBACTCS U3 CUCTEMbI TOHATHIA
O XMMHYECKOM DJIEMEHTE M BEILIECTBE M CHCTEMBI MOHATHUH O XWMHUYECKON pPEAKLINH.
O6e 3Tu cucTeMbl CTPYKTYPHO OPraHU30BaHbl IO MPUHIHUITY IOCIEI0BATEILHOTO
Pa3BUTHS 3HAHU HA OCHOBE TEOPETUUECKUX MPEJICTABICHUN PA3HOTO YPOBHSI:

ATOMHOMOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;



[Tepunoanueckoro 3akona J[.1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHU;
YUEHHUSI O CTPOCHUHU aTOMa U XUMHUUYECKOU CBSI3U;

HpeI[CTaBJ'IeHI/Iﬁ 00 BHGKTpOHHTquCKOﬁ AUCCONUAINHA BCIICCTB B paCTBOPAX.
TCOpeTI/I'-ICCKI/Ie SHAaHUA paCCMATPUBAIOTCA HA OCHOBC OMIIMPHUYCCKHU ITOJTYUCHHBIX U

OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIEI0BATEIHLHO OT OJJHOTO YPOBHS K JIPYyromy,
BBIMOJHAS (YHKIMH OOBICHEHHWS U TPOTHO3UPOBAHUSA CBOMCTB, CTPOCHUS U
BO3MOKHOCTEHN MPAKTUYECKOTO IPUMEHEHHMS U NOJIYYEHNSI N3y4aeMbIX BEIIECTB.

Jlnis Kaxa0ro Kiiacca MpeayCMOTPEHO pe3epBHOE yueOHOe BpeMsi, KOTOPOE MOXKET
OBITh UCMOJIB30BAHO YYACTHUKaMH 00pa30BaTEIbHOIO Mpolecca B HesIsiX GOpMUPOBAHUS
BapUATHUBHOMN COCTABJISIONICH cofiep kaHus KOHKPETHOM padoydeit mporpamMel. [Ipu aTom
oOs3aTenbHass (MHBApUAHTHAs) YacTb COJACPXKAHUSA NPEIMETa, YCTaHOBJIEHHAs
IpUMEpHON pabouei MporpaMMoi, U BpeMsi, OTBOAUMOE Ha €€ U3y4YEeHUE, TOJIKHBI ObITh
COXPAaHEHBI ITOJTHOCTBIO.



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyabHbIE XUMUYECKHE TOHSITHS

[Ipeamet xumun. Posib XUMHUU B )KM3HU YEJIOBEKa. XMMHUS B CUCTEME HayK. Terna u
BemecTBa. Ou3ndeckre CBOMCTBA BEIIECTB. ATperaTHOe cocTosiHue BemecTB. [loHsaTue
0 MeTojax MO3HaHud B XuUMHUHU. YucThle BemiecTBa M cMmecH. CrocoObl pasiieieHus
CMeEcCeH.

ATOMBI 1 MOJICKYJTbI. XUMHUYECKHE dJIeMEHThI. CHMBOJIBI XUMHUYECKHUX JIEMEHTOB.
[IpocThie 1 coKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas ¢dopmyrna. BaleHTHOCTh aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOcuTeNnbHasi aTromMHass Macca. OTHOCUTENbHas
MOJIEKYJIsIpHasi Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTA B COSJIMHEHUU.

KonuyectBo BemectBa. Moisb. MosnsipHas macca. B3aumMocBsi3b KOJIMYECTBA, MacChl
U 4YHUCla CTPYKTYPHBIX €JMHMI] BemiecTBa. Pacu€Tel mo QopmynaM XUMHUYECKHX
COCINHEHNH.

duznyueckre U XUMUYECKHE SIBJICHUS. XUMUYECKast peakius 1 e€ mNpu3Haku. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKHE ypaBHEHM. Kiaccupukanus XUMUISCKUX
peakiuil (CoeAMHEHs, pa3IOKEHUsI, 3aMEeIIeHUs, OOMEHa).

Xumuueckul 3KCriepumeHmM:

3HAKOMCTBO C XHUMHUYECKOW TMOCYAOW, MpaBUjiaMu paboThl B JabopaTopuu U
npuémMamMu oOpaiieHuss ¢ J1abopaTOpHBIM OOOPYJOBAaHUEM, HM3YyUYCHHUE U OIMCAHUE
(bu3nYecKX CBOMCTB 0Opa3IOB HEOPTaHUUECKUX BEIIECTB, HAOMIOCHUE (PU3UUECKUX
(n1aBrieHHE BOCKA, TassHUE JIbJ]a, pACTUPAHUE caxapa B CTYIIKE, KUTIEHUE U KOHACHCAITUs
BOAbI) M XUMHYECKUX (TOpEHHE CBEYM, NPOKAIUBAHHUE MEIHON MPOBOJIOKH,
B3aMMOJICUCTBUE MeJla C KUCIOTOW) SIBJICHWH, HAOJMIOEHHE W ONHCaHUE MPU3HAKOB
MPOTEKAHUSI XMMHYECKUX peakuuid (pa3ioKeHWEe caxapa, B3ahuMOJICHCTBUE CEPHOM
KHCJIOTBHI C XJIOPUAOM Oapusi, pasioxenue ruapokcuna menu (1) mpu HarpeBanwmy,
B3aMMOJICHCTBHE Kene3a ¢ pacTBopoM conu menu (II), nzydenne cnocoOoB pa3aeneHus
cmMeceit (C TIOMOIIBI0O MarHuTa, (QUIbTpOBaHWE, BBIMAPUBAHUE, AUCTHILISIINA,
xpoMarorpadusi), MpoBeACHUE OYUCTKUA MOBAPEHHOM COJU, HAOMIOJIEHUEe U ONMUCAHUE
pEe3yJAbTAaTOB MPOBEACHUSA OMbITA, WUIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCHhl,
co3ZaHue Mojieeil MoJieKy (LIapoCTEeP>KHEBBIX).

Baxueiiime npeacTaBUTE 4 HEOPraHMYECKHUX BelleCTB

Bo3nyx — cmech razos. Coctas Bo3ayxa. Kucinopos — 3€MEHT 1 IPOCTOE BELIECTBO.
Haxoxnenue kucmopoaa B mpupoje, GU3NYeCKue M XMMUYECKHE CBOWCTBA (peakiuu
ropenusi). Okcunpl. Ilpumenenue kucinopoga. CrnocoObl MNOMyYEHUS KUCIOpOAA
B JlabopaTopul U OpoMbIIIIEHHOCTUH. KpyroBopor kucinopoma B mnpupoje. O30H —
AITOTPOIHAS MOAUDUKALIMS KACTOPOAa.



TemnoBoit 3PPexT XUMHUECKON pEeaKIu, TEPMOXUMHUUYECKHE YpaBHEHUS, IK30-
U SHIOTEPMHUYECKHE peakuuu. TOIIMBO: yrojib M METaH. 3arps3HEeHHE BO3yXa,
yCHUJIEHUE MapHUKOBOTO d(hexTa, pazpylieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT u mpoctoe BemiectBo. HaxoxkaeHune Bomopoda B MPUPOJE,
bu3MYecKue U XUMUYECKUE CBONCTBA, MPUMEHEHUE, CIIOCOOBI moaydeHus. KucioTer u
COJIH.

MossipHbIit 00BEM Ta30B. PacuéThl M0 XUMUUYECKUM YpaBHEHUSIM.

dusnueckue cBOKWCTBA BOAbL. Bona kak pactBopureib. PactBopsl. HackllieHHbIe 1
HEHACBILLICHHBIE pacTBOPbI. PacTBOPUMOCTH BemIECTB B BoJe. MaccoBas 107151 BEIIECTBA
B pacTBope. XMMHUYECKHE CBOMCTBA BOJbl. OcHOBaHUA. Poiib pacTBOpOB B MpHUpOAE U
B )KM3HU 4esoBeka. KpyroBopot Bobl B pupoe. 3arps3HeHre NpupoaHbIX Bod. OxpaHa
Y OYUCTKA IMPUPOIHBIX BOJ.

Knaccudukanuss Heopranmdyeckux coeauHeHuid. Okxkcuawl. Kiaccuduxanuys
OKCH/JIOB: coJieoOpasyroiue (OCHOBHBIE, KHUCJIOTHBIE, amdorepHbIC) 51
HecoseoOpaszyronue. HoMmenknarypa okcuioB. du3nyeckue U XUMHUUECKUE CBOMCTBA
okcuaoB. [loryyeHne OkCUIoB.

OcuoBanus. Knaccudukaius ocHOBaHM: MENTOYU U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui. @Pu3nMyecKMe U XHUMHUYECKUE CBOWCTBA OCHOBAaHUM.
[TonyyeHne OCHOBaHHUM.

Kucnorel. Knaccudukanusa kucnor. Homenknarypa xkucinor. dusnueckue u
XAMUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOCcTH MetaimioB H.H. bekerona. [lomyuenue
KHUCJIOT.

Comu. Homenkiarypa coiseil. ®PuU3NUEeCKHE W XHMHUYECKUE CBOMCTBA COJIEH.
[lomyueHue conen.

I'eneTnyeckas cBs3b MEXKY KJIaCCaMHU HEOPTaHUYECKUX COCTUHEHUM.

Xumuyeckuli sKcnepumeHm:

KaueCTBEHHOE ONpPEACIICHUE COJECp)KaHMUs KHUCIOpPOJia B BO3IyXe, IOJy4YCHHE,
coOuMpaHue, pacro3HaBaHWE W M3YYCHHE CBOMCTB  KHUCIOPOJa, HAOIIOACHHE
B3aMMO/ICHCTBUS BEIIECTB C KHUCIOPOJOM M YCJIOBHUS BOZHUKHOBEHUS M MPEKpalieHus
ropenusi (Tokapa), O3HAKOMJICHHE C OOpas3laMud OKCHJOB M OIHMCAHUE WX CBOMCTB,
MoJIyuyeHue, coOMpaHHe, paclio3HaBaHUE W HM3Yy4YCHUE CBOMCTB Bojopoaa (TOpeHHe),
B3auMojeiicTBrue Bojgopoaa ¢ okcuaoM wmeaw (1) (BO3MOXHO HCIIOJIB30BaHHE
BHJICOMATEPUAJIOB), HAOIIIOIEHNE 00PA3IIOB BEIIECTB KOJIMUECTBOM 1 MOIIb, HccienoBaHue
OCOOCHHOCTEM PacTBOPEHHUsI BEIIECTB C PA3IMUHONW PACTBOPUMOCTBIO, MPUTOTOBJICHUE
PacTBOPOB C OINPEIEITEHHON MAaCCOBOM JOJIEW PACTBOPEHHOTO BELIECTBA, B3aUMOICCTBUE
BOJbl C MeTauilamMu (HaTpueM M KajibllueM) (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPHUAIIOB), HCCIIEOBaHUE OOpa3lloB HEOPraHWYECKUX BEIECTB Pa3IUYHBIX
KJIACCOB, HAOJTIOIEHUE N3MEHEHUS OKPACKHA HHIUKATOPOB B PACTBOPAX KUCIIOT U IIEJIOYUEH,
u3ydeHue B3aumojaencTBus okcuaa menu (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHCIOT
C MeTa/llaMH, peakluil HeWTpanu3aluu, MOJy4eHHUEe HEPACTBOPUMBIX OCHOBAHMIA,



BBITECHEHHUE OJTHOI'0 METAJUIA APYTUM U3 PacTBOPA COJIU, PEILIEHUE IKCIIEPUMEHTAIIBHBIX
3a/1a4 110 TeMe «BaxkHenime Ki1accsl HCOPraHU4ECKUX COCIUHEHUIN.

Iepuoanuyecknii 3akoHn u Ilepuoamyeckasi cucreMa XMMHYECKHX JJIEMEHTOB
JA.A. MenpgeneeBa. CtpoeHue aToMoB. XuMHUYecKasi CBA3b. OKHUCIUTEIBHO-
BOCCTAHOBHUTE/IbHbIC PeaKIMHU

[lepBbie MOMBITKHA KIacCU(UKAIIMM XUMUYECKUX 3JeMeHTOB. [loHsTe 0 rpymmax
CXOJHBIX AJIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMEIBHBIE METAILIbI, TAJIOT€HbI, THEPTHHIE
ras3bl). JE€MEHTHI, KOTOpbIE 00pa3ytoT aM(OTEpHbIE OKCUIBI U TUIPOKCH/IBI.

Ileppnonnueckuit 3akoH. llepmomnueckass cucTeMa XHMHYECKHX  DJIEMEHTOB
J.N. MenneneeBa. KopoTkonepuoanas u aiauHHorniepuoaHas dhopmel [lepuoanyueckoit
cucreMbl xuMudeckux anemenToB .M. Menneneesa. [lepuoapl u rpynmel. @uzndeckui
CMBICJI MIOPSAIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenune aromoB. CocrtaB aTtomHbIX saep. M3oronbl. OnekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XMMHUECKUX 3JIEMEHTOB lleproanueckoil
cucrembl .M. MenzneneeBa. XapakTepUCTHKA XHMHMUYECKOI'O DJJIEMEHTAa II0 €ro
nonoxxeHuto B Ilepuoanueckon cucreme .M. Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHMsI paadyca aTOMOB XHUMHYECKHX JJIEMEHTOB,
METAUINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIIAM U IEPHUOIAM.

3nauenue [lepunonnueckoro 3akoHa u llepuognyueckoi CUCTEMbI XUMUYECKUX
AIIEMEHTOB U1l Pa3BUTHUS HAYKHU U pakTuku. .. Mennenees — yd€Hblil ¥ rpaJaHUH.

Xumuueckas  cBa3b. KoBasneHTHas (moJjisipHass M HENOJsIpHasi)  CBA3b.
DNEeKTPOOTPULATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAsI CBSI3b.

Crenenp okucineHus. OKHCIUTEIBHOBOCCTAHOBUTENBHBIE peakuuu. IIpomecch
OKHCJIEHUS] U BOCCTAaHOBJIEHN. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckul 3KcrnepumeHm:

U3y4eHHue oO0pa3loB BEIIECTB METAUIOB W HEMETaUIOB, B3aUMOJICHCTBUE
TUAPOKCHAA ULHMHKA C pPacTBOpaMUd KHUCJIOT U IIEJOYEH, TPOBEACHHUE ONBITOB,
WUTIOCTPUPYIONTUX TPUMEPHl OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX peakivil (ropeHue,
pEaKIU Pa3ioKEHUs, COSTUHEHHUS).

MexcnpedmemHsie ceA3u

Peanuzanuss MeXmnpeaMeTHBIX CBS3ed TpU H3YyYEeHWHW XHMHUM B 8 Kiacce
OCYILECTBIISIETCS Yepe3 UCIIOIb30BaHUE KaK OOIIMX €CTECTBEHHOHAYYHBIX MOHITUH, TaK
U TIOHSATHUM, SIBISIONIMXCS CHUCTEMHBIMU ISl OTACIBHBIX MPEAMETOB €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

OO0mme ecTeCTBeHHOHAYYHbBIC TIOHSTHS: HAYYHBIA (DaKT, TUTIOTE3a, TEOPHsl, 3aKOH,
aHaJgu3, CHUHTE3, KIacCU(pUKaAIUs, TEePUOJUYHOCTh, HAOIIOJICHHE, DSKCIIEPUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHHE.

®du3uKa: MaTepusi, aToOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUI, WU30TOIIbI,
PaIoOaKTUBHOCTb, MOJIEKYJIA, DJICKTPUUYECKUIN 3apsji, BEIIECTBO, TEJIO, O0BEM,



arperaTHOE COCTOSIHHE BEIECTBA, Ta3, (M3MUECKHE BEIWYUHBI, CAMHUIIBI N3MEPEHUS,
KOCMOC, TITaHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocuntes, npixanue, ornocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaAIbl, TOPHBIE TTOPOJIBI, MTOJIC3HBIE
UCKOTIaeMbIe, TOTUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BewecTBO M XMMHYeECKanA peakuua

Ilepuonnyeckuin 3akoH. llepuomuueckass cucreMa  XUMHYECKHUX  DJIEMEHTOB
JA.N. MengeneeBa. CtpoeHrne aroMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOWCTB
XUMHYECKUX DJIEMEHTOB MEPBBIX TPEX IMEPUOAOB, KalMs, KalbIUsi U UX COCIUHEHUHN
B COOTBETCTBUU C IIOJIOKEHUEM 3JIEMEHTOB B lleprnoandeckon cucreme u CTpOCHUEM UX
aTOMOB.

CrpoeHune BeniecTsa: BUAbl XUMUYECKON CBSI3U. THUIIBI KPUCTAJUIMYECKUAX PEMIETOK,
3aBUCHUMOCTb CBOWCTB BELIECTBA OT THIIA KPUCTAUIMYECKOM pPEWETKM U BHIA
XUMUYECKOU CBS3H.

Knaccudpukanus u HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BELIECTB, OTHOCALIMXCS K PA3JIMYHBIM KJIACCAM HEOPTraHUYECKUX COCIUHEHUH,
reHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanms  XUMUYECKMX  peakUMid MO  pa3jiMyHbIM  [PU3HAKAM
(MO YMCIIy M COCTaBY Y4YacTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIIOBOMY 3(PQEKTy,
N0 M3MEHEHMIO CTENECHEW OKHUCICHHMS XMMHYECKHMX 3JIEMEHTOB, IO OOpPaTUMOCTH,
[0 YYaCTHIO KaTaJM3aTopa). JK30- U SHJOTEPMHUYECKHE PEAKIUH, TEPMOXHUMHUYECKUE
YpaBHEHMUS.

[lonsiTue o0 ckopoctn Xxumuueckod peakuuu. [loHsTne 00 o0OpaTUMBIX U
HEOOPATUMBIX XHMHUYECKUX peakuusx. [IoHATHE O TOMOTEHHBIX M Te€TepOTreHHBIX
peakuusax. Ilonstme o  karanuze. IloHATHE O  XMMHUYECKOM  PaBHOBECHHU.
@akTOphl, BIUSAIOIIME HA CKOPOCTh XUMHUYECKON PEAKLUUU U IOJIOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKUCANTENBHO-BOCCTAHOBUTEIBHBIC peakuuu, 3JEKTPOHHBIN OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHUI OKUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMI C UCIIOJIB30BAaHUEM METOIa 3JIEKTPOHHOTO OasiaHca.

Teopust DNEKTPOJIUTHUECKON AUCCOUMALNH. IJIEKTPOJUTBI U HEDIJIEKTPOJIUTHI.
Katnonel, aHuoHbl. MexaHW3M JIHCCOLMALIMM BEUIECTB C PA3JIMYHBIMUA BUIAMHU
XxuMH4uecko# cBsizu. Crenenp auccoruanuu. CHUIbHbBIE U c1a0ble SJEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcOBHsSI NMPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MIOJIHBIE ¥ COKPAIEHHBIE HOHHBIE YpaBHEHUs peakunid. CBOICTBA KHCIIOT, OCHOBAaHUW U
COJIEll B CBETE MPEACTABICHUN 00 3JIEKTPOIMTUYECKON aucconumanuu. KauecTBeHHbIe
peakuuu Ha HOHBL. [IoHATHE O THAPOIU3E CONEH.



Xumuueckul 3KcrnepumeHm:

O3HAKOMJICHHE C MOJCIIAMHA KPHUCTAUIMYECKUX  PEHIETOK  HEOPTraHUYEeCKHUX
BEII[ECTB — METAJUIOB U HEMETAUIOB (TpaduTa M aiMasa), CJIOKHBIX BEIIECTB (XJIOpHIa
HATpUs), UCCIICIOBAHNE 3aBUCHMOCTH CKOPOCTH XUMHUYECKON pEaKIMy OT BO3JACUCTBUS
pasIMYHBIX (PAKTOPOB, HCCIEAOBAHUE JIIEKTPONPOBOJHOCTA PACTBOPOB BEIIECTB,
mporiecca IUCCOIUAIN KUCIOT, MIEI0Ye M coyield (BO3MOXKHO HCITOJIb30BAHUE BHJICO
MaTepUajoB), IPOBEJICHHUE OMBITOB, MILTIOCTPUPYIOIMNX MPU3HAKH TMPOTCKAHUS PEaKIIHid
MOHHOTO 0OMeHa (00pa3oBaHUE OCAIKa, BBIJICIICHHUE Ta3a, 00pa30BaHKUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENBHBIX peaKInii (ropeHue,
peakiuu pa3joKEHUs, COCIUHEHHUs), pacCllO3HaBaHUE HEOPTaHWYECKUX BEIECTB
C TIOMOIIIBI0 KaY€CTBEHHBIX PEAKIMi Ha HOHBI, PEIICHUE SKCIIEPUMEHTATBHBIX 3a/1a4.

HeMmeTaJ/uibl 1 X cOeTUHEHUS

OO6m1as xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIC
crenieHu okuciienus. CtpoeHue u Gu3n4ecKue CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTCHOB.
XUMUYECKHE CBOMCTBa Ha mpuMepe xjopa (B3auMOACHCTBUE C MeETaJJIaMu,
HEMeTaJuIaMH, IeiaouaMu). XiopoBoopo. ColisiHas KUCI0Ta, XUMUYECKHUE CBOMCTBA,
NOJIy4eHHe, IpUMEeHeHHe. J(elicTBUe XJIopa M XJIOPOBOAOPO/Ia Ha OPTaHU3M YEJIOBEKa.

Baxxnelmme XJIOpUIbpl U UX HAXO0KAEHUE B IPUPOJIE.
O6mas xapakrepucTtka daeMeHToB VIA-Tpynmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTerneHu oOkucieHus. CTpoeHue U (PU3UYECKHE CBOWCTBA MPOCTHIX
BEIIECTB — KHUCIIOPOJa U CePbl. AJITOTPONTHBIE MOAU(PUKAIIMKA KUCIOPOJa U CEPHI.
Xumudeckue cBoicTBa cepbl. CepoBOIOPO/I, CTpoeHUE, (PU3NYECKUE U XUMUYECKUE
cBoiicTBa. OKCUABI CEPhbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUIOB. CepHasi KUCIOTa,
bu3nUeckue U XUMUYECKHE CBOMCTBa (OOIIME KaK MPEACTaBUTENs Kiacca KHUCIOT U
crenuduyeckue). XUMUYECKUE PEaKIUH, JISKAIINE B OCHOBE IMTPOMBIILICHHOTO CIIOoco0a
NOJIy4eHUsl cepHOil KUcIoThl. [IpuMeHenue cepHoil KUcioThl. CoJii CEpHOU KUCIIOTHI,
KaueCTBEHHAsl peakiusi Ha cyiabdar-uoH. HaxoxxneHue cepol M €€ COCAMHEHUU
B Npupojie. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeabl COSAMHEHUSIMU CEphI
(KUCTIOTHBIC TOXKIH, 3arPsI3HEHNE BO3/yXa U BOJIOEMOB), CITOCOOBI €T0 MPEI0TBPAIIICHHUS.
OO6m1as xapakTepucThka 3aeMeHTOB VA-rpyminbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHbBIC CTETICHH OKUCIEHUS. A30T, pacpOCTpaHEHHUE B IPUPOjIE, (HU3UIECKUE U
XUMUYECKHe cBoicTBa. KpyroBopor a3ora B mpupone. AMMHUak, ero (usudeckue u
XUMHUYECKUE CBOMCTRA, OJTydeHue u npuMeHeHue. Coiau aMMOHUS, UX (PU3NUYECKHUE
Y XMMHUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiiisi Ha MOHbI aMMOHMUSI.
A3OTHast KUCIOTa, €€ MmojyyeHue, GU3nuecKue U XMMUYECKHe CBOMCTBA (0OlIue Kak
MIPEAICTaBUTEINS KJlacca KUCIOT U crneruduyeckue). Mcnonb3oBaHne HUTPATOB U COJEH
aMMOHHUSI B KaueCTBE MHUHEPAIbHBIX yAOOpeHUH. XHUMHUYECKOE 3arpsi3HCHUE
OKpYXalollel Cpelibl COeMHEHUSIMU a30Ta (KUCJIOTHBIE JOXK/H, 3arpA3HEHUE BO3yXa,
MOoYBBI ¥ BOOEMOB). Docdop, amnorponHsie Mogudukamuu dGochopa, husndeckue u
xumuueckue cBoiictBa. Okcun docdopa (V) u dochopHas kucinora, PU3NIECKUE



U XUMUYECKHE CBOWCTBa, moiydeHue. Vcmonp3oBanue QocdaTtoB B KadecTBe
MUHEPaIbHBIX yI0OPEHUM.

O61as xapakTepucTrka 31eMeHToB [V A-rpymnmbl. Oco0eHHOCTH CTPOEHUSI aTOMOB,
XapakTepHbIC CTENEHU  OKUCICHUs. YTIEpoJd, aJUIOTPOIHbIE  MOJUdUKaALNH,
pacrpocTpaHeHue B mpupoie, (pU3nyecKkue M XUMHUYECKHE CBOMCTBa. AjcopOuus.
Kpyrosopot yriepoaa B npupojie. OKCuabl yriiepoaa, ux pu3n4eckue U XUMHUUYECKHUE
CBOICTBA, JACHCTBUE HA KUBHIC OPTaHU3MBI, TIOJYYCHUE W MPUMEHEHHE. DKOJIOTHICCKUE
npo0seMbl, CBsi3aHHbIE ¢ okcuaoM yriepoaa (IV), runoresa rinobaabHOr0 MOTEIICHUS
KJIMMaTa, MApHUKOBBIA 3(P¢deKT. YTroibHas KuciaoTa M €€ conu, ux (usmyeckue u
XUMHUYECKHE CBOMCTBA, MOTyUeHUE U TpruMeHeHre. KauecTBeHHas peakiysi Ha KapOoHaTt-
noHbl. Mcrnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIUICHHOCTH U CEJILCKOM
XO3SIUCTBE.

[lepBoHavasibHbIE TIOHATHS OO0 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUIX
yraepoja (MeTaH, 3TaH, ATWICH, alleTUJICH, 3TaHOJ, TJIMIEPUH, YKCYCHAash KHCIIOTA).
[TpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB (YToJb, TPUPOIHBIN a3, HEPTH), MPOAYKTHI UX
nepepadboTku (0EH3MH), UX POJIb B OBITY M MPOMBINIUICHHOCTH. [IOHSITHE O OMOJIOTHYECKH
BOKHBIX BEIIECTBAX: *XUpax, Oelikax, YrjieBOoJaXx — M UX POJU B KU3HU YeEIOBEKa.
MartepuaibHOE €AMHCTBO OPTAaHUUYECKUX U HEOPTAaHUIECKUX COSTUHEHUH.

Kpemnuii, ero ¢pusndeckne U XMMUYECKUE CBOMCTBA, MOJYYCHUE U MPUMEHEHUE.
Coenunenust kpemHusi B npupoje. O6mue npeacraBiaeHus o6 oxkcunae kpemuus (IV) u
KpeMHueBoi kuciore. CHIMKAThl, UX MCIOJIb30BaHUE B OBITY, B MPOMBIILIEHHOCTH.
Baxneliime cTpouTeabHbIE MaTepHalibl: KEpaMHKa, CTEKJIO, IIEMEHT, O€eTOH,
xene300eToH. [Ipobiembl 06€30MacHOr0 MCMOJIb30BAHUSI CTPOUTENIBHBIX MATEpUAJIOB
B IIOBCEIHEBHOU >KU3HM.

Xumuueckul 3KcrnepumeHm:

M3yueHHEe O00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCJIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUI-UOHBI U HAOIIOJCHUE MPU3HAKOB HX
MPOTEKAHMS, OMBITHI, OTpAXKaOIIUe GU3NIECKUE U XUMUYECKUE CBOMCTBA TrajJJOTCHOB U
UX COEIMHEHHH (BO3MOXXHO MCIOJb30BAHME BUJECOMATEPHUAIIOB), O3HAKOMIICHHE
Cc oOpa3amMu XJOpUIOB (TAJOTEHUIOB), O3HAKOMJIEHHE ¢ oOpaslamu cepsl u €
COEJIMHEHUSMH (BO3MOXHO MCIOJIb30BAaHUE BHIEOMATEPHANIOB), HAOIIOJEHUE Mpoliecca
OoOyTIIMBaHMSI caxapa MOJl IeWCTBUEM KOHIICHTPUPOBAHHOM CEPHON KUCIIOTHI, N3yUCHUE
XUMUYECKUX CBOWCTB pa30aBIICHHON CEpPHOM KHUCJIOTHI, MPOBEICHUE KAaYeCTBEHHOM
peakiuu Ha Cynb(paT-uOH U HaOJIOJIEHUE TMpU3HAKa €€ MPOTEKaHUs, O3HAKOMIJICHHE
c (uU3MYECKUMHU CBOWCTBAMHM a30Ta, ¢ochopa U HUX COCAMHEHHH (BO3MOXKHO
HCIIOJIB30BaHNE BUJIEOMATEpUANIOB), oOpaslaMu a30THBIX U (PochOpHBIX YI0OpEHUH,
NoJiyueHue, coOMpaHue, pacrno3HaBaHWE M U3YYEHUE CBOMCTB aMMHUaKa, MPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U (pocdar-wOoH W M3ydeHUE MPHU3HAKOB HX
MIPOTEKAHMS, B3aWMOJCHCTBUE KOHUEHTPUPOBAHHOM Aa30THOM KHUCJIOTBI C MEIBIO
(BO3MOKHO HCHOJIb30BAHUE BHUACOMATEPHUANIOB), U3YYEHUE MOJENIEH KPUCTALUINYECKUX
pem€Tok anmasa, rpadura, QyiepeHa, 03HaKOMJIEHHE C MPOLIECCOM aAcopOIu



PAaCTBOPEHHBIX BEUIECTB AKTMBUPOBAHHBIM YIIEM M YCTPOMCTBOM IIPOTHBOIrasa,
[OJlydYeHUe, COoOMpaHue, paclo3HaBaHUE W H3YYEHHE CBOICTB YIJIEKHUCIOTO rasa,
IIPOBEICHHE KAuE€CTBEHHBIX pEaKIMil Ha KapOOHAaT M CHJIMKAT-UOHBI M H3y4YEHHUE
IIPU3HAKOB  MX  NPOTEKaHWs, O3HAKOMIICHME C  MNPOAYKIHEW  CUIMKATHOU
IIPOMBILJICHHOCTH, PELICHUE OJKCIEPUMEHTAIBHBIX 3aJad 10 Teme «Baxuenne
HEMETAJUIbI U UX COCIUHECHUS.

MeTaJiibl M X COEAUHEHUS

OO01mast xapakTepuUCTHKa XMMHUYECKUX 3JE€MEHTOB — METaJUIOB Ha OCHOBAHUM UX
nonokenus B Ilepuoandeckon cucreme xummyeckux nnemeHToB .M. MenneneeBa n

CTpoeHHUsI aTOMOB. CTpO€HHE METAILIOB. MeTalinueckas CBsI3b U METAILUINYECKas
KpUCTAJUIMYECKasi PpEIIETKA. OJIEKTPOXMMHUYECKMM DA HAIpsHKEHUM  METaJIoB.
du3nyecKkrue U XMuMUYECKUE CBOKMCTBA METAIIIOB. O011IKEe cOcOObI MOTYYEeHUsI METAILJIOB.
[TonsiTve 0 KOPPO3UU METAIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOppo3uH. CruiaBbl
(cTanp, 4yryH, JIOPATIOMUHUANA, OpOH3a) U UX PUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[[lenoynple MeTauibl: IONOXKEHHE B llepmoandeckod cCUCTEME XHMHYECKHUX
anementoB JI.M. MenzaeneeBa, CTpoeHHME HX aTOMOB, HAaxOXICHUE B IIPUPOJE.
dusnueckre U XUMHUYECKHE CBOMCTBAa (Ha mpuMepe HaTpus U Kamus). Okcuabl U
TUAPOKCHJIBI HATPUSA U Kanus. [[puMeHeHue memoYHbIX METAJJIOB U X COEUHEHUH.

[{erouHO3€MENBbHBIE METAJUIBI MArHUN U KAJIbIUI: noJIokeHue B [leproanueckoin
cucTeMe XUMHYeCKuX aeMeHToB .M. MenneneeBa, CTpoO€HHE UX aTOMOB, HAXO0XKIEHUE
B mnpupone. Pusnyeckrue U XMMHUYECKHME CBOMCTBA MarHus M Kaiuplus. Baxueinmmne
COCIMHEHUS Kbl (OKCUJ, THUAPOKCHUI, coju). JKECTKOCT, BOABI U CIOCOOBI €€
YCTPaHEHHS.

AmomuHuii: nosnoxkenne B llepuoguyeckoil CUCTEME XHWMHYECKHUX JJIEMEHTOB
JA.N. MenneneeBa, CTpO€HHME aroMa, HAaXOXKIECHHE B Ipupone. Puznueckne u
XMMHYECKHE CBOMCTBA altOMUHHUSA. AMQOTEpHbIE CBOICTBAa OKCHJA M THJPOKCHJIA
AITFOMHUHUSL.

Kenezo: mnosoxxkenue B Ilepuoanyeckor cucTeMe€  XUMHYECKHUX  DJIEMEHTOB
JAUN. MenneneeBa, CTpoeHME aroMa, HaxoxacHWe B npupone. Dusnueckue u
XUMHYECKHE CBOMCTBA xkee3a. OKcHIbl, THapokcu bl U coiu xxenesa (11) u sxenesa (1),
UX COCTaB, CBOMCTBA U MOJIIyYECHHE.

Xumuyeckul skcrnepumeHm:

03HAKOMJICHHE C o0pasaMy METaJlJIOB M CIUIABOB, X (DH3UYSCKUMHU CBOMCTBAMHU,
U3y4eHUE  pe3yJbTaTOB  KOPPO3UU  METAJIOB  (BO3MOXKHO  HCIIOJIh30BaHUE
BHUJICOMATEPUAIIOB), OCOOEHHOCTEH B3aUMOJICUCTBUS OKCHUA KAJIBIIUSI U HATPUSI C BOJOM
(BO3MOKHO HCIIOIH30BAHUE BUICOMATEPUAIOB), UCCIIEIOBAHNE CBOMCTB KECTKOM BOJIBI,
IpoIiecca TOpeHus xKeje3a B KUCIopoie (BO3MOXKHO MCITOIb30BaHUE BUIEOMATEPHAJIOB),
MIPU3HAKOB MPOTEKAHNS KaY€CTBEHHBIX PEAKIINi Ha MOHBI (MarHUs, KaJIbIIUS, A TFOMUHUS,
nuHka, xene3a (II) m xeneza (IIl), menu (II), HaGmromeHne W omMcaHWE TPOIECCOB
OKpaIllMBaHMs TUIAMEHU MOHAMU HATPHS, KaJlus U KaJblKs (BO3MOKHO HCIIOJIB30BAaHUE



BUJICOMATEPHUAIIOB), UCCIeNOBaHNEe amM(pOTEPHBIX CBOMCTB THUAPOKCHIA ATIOMHUHHUS W
TUJIPOKCUAA IWHKA, PEIICHUE SKCIECPUMEHTAIBHBIX 3aJad Mo Teme «BaxHeuine
METAJUIBI U UX COCTUHEHUS.

XuMHA U OKPYKAKOUIAS Cpeaa

BemecTtsa u Marepuansl B IIOBCEAHEBHOW JKM3HHM 4YeNOBEKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB M XUMHUYECKMX peakuuil B ObiTy. I[lepBas momours npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHE OKpyKarolledl cpeapl (mpenenbHas JOIyCTUMast
KoHIeHTpauusi BewecTB (manee — IIJIK). Posnp Xumum B pelieHHH SKOIOTMUECKHUX
npooiem.

XumuyecKul 3KcrnepumeHm:

u3yuyeHue o0pa3loB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, IOJMMEpPHBIE
MaTepHabl).

MexcnpedmemHole ceA3U

Peanmuzanmss MeEXNpeaIMETHBIX CBS3€d NpH HW3YyYeHWH XHMHM B 9 Kiacce
OCYIIECTBIISIETCS Uepe3 UCIIOIb30BAHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATUM, TaK
U TIOHATHMN, SIBJSIIONIUXCS CHCTEMHBIMH [IJISI OTACIBHBIX IPEIMETOB E€CTECTBEHHO-
HAyYHOTO ITHKIIA.

OO6mre ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIN (haKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHanM3, CHHTE3, Kiaccudukaius, NEpPUOJUYHOCTb, HAOMIOJACHUE, OSKCIEPUMEHT,
MOJICTUPOBAHUE, M3MEPECHHE, MOJCIb, SBICHHE, TMApPHUKOBBIM 3((EKT, TexXHOIOTHS,
MaTepHabl.

duznka: maTtepus, aToM, JJIEKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHJ, WU30TOIHI,
PaIMOaKTUBHOCTh, MOJIEKYNA, JJICKTPUICCKUN 3apsl, MPOBOAHUKHU, TOTYIPOBOIHUKH,
JUDJIEKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, PacTBOPHUMOCTb, KpHUCTAUIMUECKass pemeETKa, CIUIaBbl, (Qu3ndecKue
BEITUYMHBI, EAUHUIBI HU3MEPEHHS, KOCMHUYECKOE TMPOCTPAHCTBO, IIJIAHETHI, 3BE3MHI,
ComnHize.

buonorusa: ¢dorocunTe3, npixanue, Owocdepa, HSKOCHCTEMa, MHUHEPATbHBIC
yIOOpEeHHS, MUKPOIJIEMEHTHI, MAaKPOIJIEMEHTHI, MUTATEILHBIC BEIICCTRA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpabl, TOPHBIE MOPOJBI, IOJE3HBIC
WCKOIIaeMbIe, TOIIUBO, BOJHBIC PECYPCHI.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIC PE3yJIbTAaThl OCBOCHHUS MIPOrPaMMbI OCHOBHOI'O 0OILEro 00pa30BaHuUs
JOCTUTAIOTCS B XOJI¢ OOYYCHHS XHMHH B CIWHCTBE YYCOHOW M BOCIHTATEIHHOMN
JESATCIIBHOCTH B COOTBETCTBHH C TPAJIUIIMOHHBIMU POCCUHUCKUMU COIIMOKYJIBTYPHBIMH H
JTYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, IIPUHATHIMU B OOIIIECTBE ITPABUIAMUA M HOPMaMHt
MIOBEJICHUS M CITOCOOCTBYIOT POIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHS M COIIMATU3AIINN
oOydJarommxcs.

JINYHOCTHBIE pe3yJIbTaThI OTPaKaroT TOTOBHOCTH 00yJaroIuXCsl
PYKOBOJICTBOBAThCS CHUCTEMOM TMO3MTHUBHBIX IIEHHOCTHBIX OPHCHTALMN M PaCIIUPCHHE
OIIBITA JCSITCIIBHOCTH Ha €& OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMSA:

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECCKOMY M
HAyYHOMY HACJICJNIO, TOHUMAaHUS 3HAYCHUS XUMHUECKOW HAyKH B )KU3HU COBPEMEHHOTO
oOIIeCTBa, CHOCOOHOCTH BIAJETh JIOCTOBEpPHOW HHMOpManuendn o MepeaoBbIX
JTOCTIDKCHHSIX M OTKPBITHSIX MHUPOBOW M OTEYECTBEHHOW XWUMUH, 3aWHTEPECOBAHHOCTH
B HAyYHBIX 3HAHUSAX 00 yCTPONCTBE MUpa U OOIIECTRA;

2) TpaKIaHCKOT0 BOCIIMTAHMS

IPEICTABIICHNS O COLMAIBHBIX HOPMAX U MPABWIAX MEXIMYHOCTHBIX OTHOIICHHM
B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOU, yueOHO-
UCCJIEOBATENBCKOW, TBOPYECKOM M JAPYIMX BHMJAAX JEATEIBHOCTH, TOTOBHOCTH
K pa3HOOOpa3HOW COBMECTHOM [JI€ATEIbHOCTM TNPU  BBIIIOJIHEHHH  Y4EOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBINOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX
IIPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHMMAHHMIO M B3aWMOIIOMOIIM B ITPOLIECCE 3TOU
y4eOHOH JesTeNbHOCTH, TOTOBHOCTU OLEHUBATH CBOE MOBEICHHE M MOCTYIKH CBOMX
TOBAapMIEd C MO3WLIHMHA HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHUS
IIOCJIEACTBUN ITIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHE MPEACTABICHUS O BEUIECTBE M XUMHYECKOM pEaKLHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIIOIIAE OCHOBY
JUIsl TOHUMAaHHS CYIIHOCTH HAy4YHOM KapTHUHBI MUpA, NPEJCTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IIPUPOJIBI, B3aUMOCBSA3SAX YEJOBEKa C MPHUPOJHOM CpeloH,
O POJIM XUMHH B ITIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[I0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA [TOJIyYEHUE HOBBIX 3HAHUI 110 XUMUH,
HE0O0X0uMbIe 1711 O0BSICHEHUS Ha0II01a€MbIX IIPOLIECCOB U SIBJIEHUI, T0O3HABATEJIBHOM,
UHGOPMAIIMOHHON M YUTATENIbCKON KYJIbTYpbI, B TOM YHCJIE HABBIKOB CAMOCTOATEIHHON



paboThI C yueOHBIMU TEKCTAMH, CITPABOYHOM JIUTEPATYPOM, TOCTYITHBIMU TEXHUYECKUMU
CpeacTBaMU UH(POPMAILIMOHHBIX TEXHOJIOTHUH;

MHTEpEC K 00yUEHHIO U TO3HAHHUIO, JIF0003HATENbHOCTh, TOTOBHOCTh U CIIOCOOHOCTD
K caM000pa30BaHUIO, IPOEKTHOM U HCCIIEI0BATEIbCKON NEATENBHOCTH, K OCO3HAHHOMY
BBIOOPY HAIIPaBJIEHHOCTH U YPOBHS OOy4YEHHS B AAJIbHEHUILIEM;

4) dopMupoBaHus KyJbTYPhI 310POBbSI:

OCO3HaHMWE IIEHHOCTU >KW3HHU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 370POBBIM 00pa3 )KU3HHU, OCO3HAHUE MTOCIICACTBUI U HEMPHUATHE BPEIHBIX
NPUBBIUCK (YIMOTPEOJICHUS aIKOTONsl, HAPKOTUKOB, KYpEeHHUs), HEOOXOIUMOCTH
COOJIO/IeHUsT TpaBuJl OE30MACHOCTU MPU OOPAIIEHUH C XUMHYECKUMHU BEIIECTBAMU
B OBITY U peajbHOMN KU3HU;

5) Tpy0BOro BoCIMTAHUS :

MHTEpPEC K NPAKTUUYECKOMY HM3YyUYECHHIO Mpodeccuil W Tpylna pas3iIMyHOro poja,
YBOXKEHHUE K TPYAy U PE3yJbTaTaM TPYIOBOW NEATEIBHOCTH, B TOM YHMCJIE HA OCHOBE
NPUMEHEHUS] MPEJIMETHBIX 3HAHUN [0 XMMHUH, OCO3HAHHBIM BBIOOp MHAMBUAYAIbHON
TPAaCKTOPUHM MPOAOCDKEHUS 0Opa3oBaHHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB U
CHIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIEUIHOU
pO(ECCUOHATIBHON JIEATEIbHOCTH U Pa3BUTUS HEOOXOJUMMBIX YMEHHUM, TOTOBHOCTH
aJanTHPOBATHCA B MPOPECCUOHAIBHOU CPEIE;

6) IK0JI0THYECKOr0 BOCIIMTAHUS:

AKOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHUKY KU3HU
Ha 3emJle, OCHOBE €€ CYIIECTBOBAaHHUS, IOHUMAaHHUE [IEHHOCTH 3J0POBOr0 U 0€30MacHOTO
oOpaza JKHU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PU3NUYECKOMY U
NICUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE LIEHHOCTU COOIIOAEHUS MpaBuil O€30MacHOro
NOBEACHUS MpU pabOTe C BEILIECTBAMMU, & TAKKE B CUTYalUAX, YTPOKAIOIINUX 3J0OPOBbIO U
JKU3HU JII0IEH;

CIIOCOOHOCTH TPUMEHATh 3HAHUS, TMOJy4yaeMble TMpPU HU3YYEHUU  XUMUMH,
JUIsl pELICHUs 3a7a4, CBSI3aHHBIX C OKPYKAOWIEH NMPUPOIHON CPEIOU, ISl IOBBILICHUS
YPOBHS 3KOJIOTHYECKOU KYJIBTYphl, OCO3HAHUS III00ATIBHOTO XapaKTepa SKOJIOTMUECKUX
npobsieM U MyTed HMX pEeLIeHUs MOCPEICTBOM METOAOB XUMHH, 3KOJIOIHMYECKOTo
MBIIIUIEHUSI, YMEHHSI PYKOBOJCTBOBAThCS UM B MO3HABATEIbHOM, KOMMYHUKATUBHOU U
COLMAJIBHOM ITPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B COCTaBe METANpPEIMETHBIX  PE3YJIbTAaTOB BBIJICSIOT  3HAYUMBIE
Ut POPMUPOBAHUS MUPOBO33PEHUS OOIICHAYUYHbIE TOHATUSA (3aKOH, TEOPHUs, IPUHIIUII,
runoresa, (akt, cuctema, mpolecc, SKCIEPUMEHT U IPYroe.), KOTOPbIe HCIONb3YIOTCS
B €CTECTBEHHO-HAayUHbIX YYEOHBIX MPEAMETAX U MO3BOJSIOT Ha OCHOBE 3HAHUN U3 ITUX
npeaMeToB (GopMHpOBaTH NPEACTaBICHHE O LEJIOCTHOW HAyYHOW KapTHHE MHUPAa,
Y YHUBEpCAJIbHbIE yueOHbIE NeHCTBUS (I03HABATEIbHbIE, KOMMYHUKATHUBHBIE,



pEryJIATUBHBIE), KOTOpBIE 00ecCIeuynBarOT dbopmupoBaHue TOTOBHOCTH
K CaMOCTOSITEIbHOMY IJTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOMN ACSTEIHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JeiCTBUS
Ba3oBble Jornueckue aeicTBUA:

YMEHUS HCHOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIUIEHUS P OCBOCHUW 3HAHUWNA:
pacKphIBaTh CMBIC]T XUMUYECKUX TOHATHUN (BBIICIATh MX XapaKTEpHbIC MPHU3HAKH,
YCTAaHABJIMBATh B3aUMOCBS3b C JIPYTUMHU TIOHSTUSAMH), HCIOJIB30BaTh IMOHSATHUS
JUIsl OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBICHWH, BHIOMpATh OCHOBAHUS W KPHUTEPUU
JUIS KJacCH(PUKAIMM XUMHUUYECKUX BEIIECTB M XMMHUUYECKUX pEeaKIuid, YCTaHaBIUBATh
MPUYUHHO-CJICJICTBEHHBIC CBSI3M MEXKIY OOBEKTAaMH HM3Y4YEHUS, CTPOUTH JIOTUYECKUE
paccyxneHus (MHIYKTUBHBIC, IEAyKTUBHBIC, 110 aHAJIOTWH), JieJlaThb BBIBOJLI U
3aKJIFOUCHUS;

YMEHHE TIPUMEHSITh B TIpoIllecCe€ TMO3HAHUS TOHATUS (IPEAMETHBIE U
METanpeIMETHbIC), CUMBOJUYECKHE (3HAKOBBIE) MOJIEIH, HCIIOJIb3yeMble B XHUMHH,
npeoOpa3oBbIBaTh IIMPOKO NPUMEHSEMbIE B XHUMHH MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKHUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUYecKas (hopMyIia U ypaBHCHUE XUMHYECKOMN
peaKkIuy — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3a7a4, C YIETOM ITHUX MOJACIBHBIX
MPEJICTABJICHUI BBISIBJISITh U XapaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKK H3Y4a€MbIX
O0OBEKTOB — XHMHYECKHX BCIICCTB M XHUMHUYECKHX PEaKIHH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIC CBA3M WU MPOTHBOPEUYUS B HU3YyUAEMBIX
MPOLIECCAX U SBJICHUSX.

ba3oBble ucciieoBare/ibCKue 1eiCTBUSA:

YMEHUE HCIOJIb30BaTh TIOCTABICHHBIE BOIMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUA, a TaK)K€ B KauyeCTBE OCHOBBI JJisi (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHMIA;

npuoOpeTeHre OmbiTa MO0 IUIAHUPOBAHUIO, OpTraHM3allud U  TPOBEIEHUIO
YUEHHUYECKHX IKCIIEPUMEHTOB, YMEHHE HAa0II01aTh 3a XOJIOM IPOLIecca, CAaMOCTOSITEILHO
MPOTHO3UPOBATH €0 pe3yabTaT, (GOPMYIUPOBATH 000OIIECHUS U BBIBOIBI 110 pe3yibTaTaM
IPOBEIEHHOIO OIbITA, UCCIIEI0BAHUS, COCTABIIATh OTUYET O MTPOJEIIAHHOM padoTe.

Pa6ora ¢ unpopmanueii:

yMEeHHUE BbIOMpaTh, aHAIM3UPOBATH U HUHTEPIPETUPOBATH MH(OPMALINIO PA3THUYHBIX
BUJOB M (OpPM TNPEJCTaBICHHUSA, MOJy4YaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAY4YHO-
NOMyJIsipHasl JIUTEpaTypa XUMHUUYECKOTO COIEpP’KaHUS, CIPABOYHBIE MOCOOUS, pPEeCypChl
WuTepHeTa), KPUTHUYECKHM  OLIEHHMBATh MPOTUBOPEUYMBYI0O UM  HEJOCTOBEPHYIO
uH(pOPMaIIHIO;

yMEHUE NPUMEHSITh pa3IUYHble METOIbl W 3alpoChl NpHU IOUCKE U O0TOOpe
uH(OpPMAIUU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAUMBIX 7151 BHITOJHEHUS YYEOHbBIX U
MO3HABATENbHBIX 3a7]a4 ONpEACNEHHOTO0 THUMA, NPHOOpETEeHHE OmbiTa B 00JIACTH
UCIONIb30BaHusl MH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH, OBJIAJCHHE



KYJbTYpOW aKTUBHOTO UCITOJIb30BaHUSI PA3JIMUHBIX IOMCKOBBIX CUCTEM, CAMOCTOSITEIBLHO
BBIOMpaTh ONTUMAJIbHYIO (GOpMYy MpeacTaBicHUs HHPOPMAIMA U WILIIOCTPUPOBATH
perraeMbIe 3a1a491 HECJIOKHBIMU CXEMaMU, AuarpaMMaM, IpyrumMu (popmamu rpaduku
1 UX KOMOMHAIIHSIMU,

YyMEHHUE HCIOJB30BaTh W  aHAJIM3UPOBATH B  Mpolecce y4eOHOM U
HCCIIEIOBATENIbCKON  JICSITEIPHOCTH HMHGOPMAIIUI0 O BJIUSHUM IPOMBIIUICHHOCTH,
CEJILCKOTO XO3SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY KAIOIIEH MPUPOTHOU CPEJIbI.

KoMMmyHUKaTHBHBIE YHUBepPCAJbHbIEe yUyeOHbIE JeiCTBUSA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XO0j€ auanora U (WiM) JTUCKYCCHUU) MO CYIIECTBY
oOcyx/1aeMoi TeMbI, (OPMYJIMPOBATH CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBITIOJIHEHUS
MPEIIOKEHHON 3a/1a4u;

MPUOOPETECHUE OIbITa TMPE3CHTAMN PE3yIbTATOB BBIMOJTHCHUS XHMHUYECKOTO
sKcrepuMeHTa (J1abopaTOPHOTO OIbITa, J1A0OPATOPHOM pabOThl MO UCCIEAOBAHUIO
CBOICTB BEILIECTB, Y4EOHOIO MTPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU I[I03HABATEIBHOW U
UCCJIEIOBATENHCKONU ACATEIBHOCTA TIPHU PEIICHUH BO3HUKAIOMIMX MPOOJIEM Ha OCHOBE
yu€Ta OOIIMX MHTEPECOB U COTJIACOBaHUS MO3ULIMK (0OCYXJIeHHs, OOMEH MHEHUSIMH,
«MO3TOBBIE TITYPMbI», KOOPJIWHAIIAS COBMECTHBIX JICHCTBHUH, ONPEACIICHUE KPUTECPUEB
IO OIEHKE Ka4eCTBa BHIMOJIHEHHOW paOOTHI U IPYTHUE);

PeryasiTuBHbIe YHMBEpPCajJbHbIEe y4eOHbIE TEeHCTBHUA:

YMEHHUE CaMOCTOSITEILHO OINPEACNSATh eI  JIEITEIbHOCTH, IIJIAHHUPOBATh,
OCYIIECTBJISATh, KOHTPOJMPOBATH M TIPHU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
NeSTEeIbHOCTh, BBIOUpaATh HauOosiee 3(PhEeKTUBHBIE CMOCOOBI peIIeHUs Y4eOHBIX H
MO3HABATENbHBIX  3aJlay, CaMOCTOSITEJIbHO  COCTaBISATb WJIM  KOPPEKTHUPOBATh
MIPEJIOKEHHBIM aJITOPUTM JIEUCTBUM INPU BBINOJHEHUN 3aIaHUM C YYETOM MOJYUYCHUS
HOBBIX 3HAHUN 00 W3y4aeMbIX OOBEKTAX — BEIIECTBAX U PEAKIMsIX, OICHUBATH
COOTBETCTBHE IOJYYEHHOTO pe3yJibTaTa 3asBICHHON UEIU, YMEHUE HUCIOJIb30BaTh U
aHaJM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbI€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3ysbTaTOB MO OCBOCHHUIO 00S3aTEIbHOTO COJEp)KaHus,
YCTaHOBJICHHOTO JaHHOM (enepanbHON paboueil mporpaMMOM, BBIJICTSIOT: OCBOCHHbIC
OOy4YarONIMMUCSL HAay4YHbIC 3HAHUS, YMEHUS M CHOCOOBI JEHCTBUM, creuuduueckue
JUIsL TIpeAMETHON obnactu «XuMus», BUABL ACATENBHOCTA MO TMOJIYYEHUIO HOBOI'O
3HAHMS, €r0 UHTEPIpPETAlUU, TPeoOPa30BAHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX
Y HOBBIX CUTYAaIHUsIX.

K konmy oOyueHust B 8 KJjacce mpeaMeTHBIE pe3yibTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAIOLIUXCSI YMEHUI:



pacKpbIBaTh CMBICII OCHOBHBIX XMUMHYECKHX TMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUHN 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, CMECh (OJHOPOJIHAS U
HEOJHOPOJIHAsA), BAaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas W MOJIEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAS MAacca, MaccoBas 0Js XUMUYECKOTO JJIEMEHTA
B COCIUMHEHUHU, MOJSAPHBIA 00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHME, COJb,
AIIEKTPOOTPHUIIATETILHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasl peaKius, KiacCupuKanus
peaKuuii: peakuud COCIUHEHUS, PEAKIINU PA3JI0KEHUS, PEAKIIMU 3aMEIICHUs, PEaKIUn
oOMeHa, HK30- U PHJIOTEPMHUUECKUE PEaAKINH, TeIJIOBOU d(DPEeKT peakiuu, siApo aToma,
AJIGKTPOHHBIN CJIOW aTroMmMa, aTOMHas OpOWTanmb, paauyc aToMa, XUMHYECKas CBS3b,
MOJISIpHAsE M HENOJISIPHAs KOBAJEHTHAs CBS3b, MOHHAs CBSI3b, MOH, KaTUOH, AHHOH,
pacTBOp, MaccoBas J0Jid BelllecTBa (IPOLICHTHAS] KOHIIEHTPALIKsI) B paCTBOPE;

WJUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX NOHITHI U IPUMEHSAThH 3TU
MOHATHS IPU ONKMCAHUU BEIIECTB U UX NPEBPAIICHUN;

UCIOJb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJI€HHsS (OpMyJ BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

OTIpPE/EIATh BAJIEHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETICHb
OKHCJIEHUSI DJIEMEHTOB B OWHApHBIX COCAMHEHMSAX, NPHUHAJICKHOCTh BEIIECTB
K ONpeen€éHHOMY KJacCy CO€IMHEHUW 1o ¢GopMmysaMm, BHJI XHMHYECKOW CBA3U
(KoBaJICHTHas! U1 MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpbiBath cMbIch [lepuoanueckoro 3akona J[.M1. MeHneneeBa: 1eMOHCTPHUPOBATH
NOHUMAaHUE NEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XHMHMUYECKHX JJIEMEHTOB OT HX
nosiokeHuss B lleprogmdyeckoil cuCTEME, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
ITOCTOSTHCTBA COCTAaBa, aTOMHOMOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTaIpo;

ONKCHIBATh W XapaKTepu30BaTh TabMMuHyro (opmy lleprmonnueckoit cucTeMbl
XUMHUYECKUX DJIEMEHTOB: Pa3iMyuaTh MOHATHUS «TJIaBHAs MoArpynmna (A-rpymma)» u
«roboynast moarpynmna (b-rpymma)», Manble ¥ OOJbIIME NEPUONbI, COOTHOCHUTH
0003HaueHus, KoTopble UMeroTcsl B Tabmuue «lleprogunyeckas cucrteMa XUMUYECKUX
anemeHToB [[.M. MeHneneeBa» € 4YHMCIOBBIMHU XapAKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB U 3apsan sapa, oOIee YHCI0 DSJIEKTPOHOB U
pacrpeiefieHue UX MO JIEKTPOHHBIM CJIOSIM);

KJaccu(UIMPOBATh  XUMHUYECKHE  3JIEMEHThl, HEOpPraHMYeCKUEe  BEIIEeCTBa,
XUMUYECKHE peakuuu (MO 4YHCIy M COCTaBy YYACTBYIOIIMX B PEAKUUU BELIECTB,
1o TerjI0BoMy 3PheKTy);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME XUMHUUECKHUE CBOMCTBA BEIIECTB PA3IMYHBIX
KJIACCOB,  MOATBEPXKAAasl  ONMCAaHWE NPUMEPAMH  MOJIEKYJISIPHBIX  ypaBHEHUI
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHIA;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaUECTBEHHOI'O COCTABA,
BO3MOYKHOCTH MPOTEKAHNUS XUMUYECKHUX MPEBPALLEHUI B Pa3IUYHbIX YCIOBUSX;

BBIYMCIIITH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIDHYKO MAacChbl BEIIECTB,
MacCOBYIO JIOJI0 XMMHYECKOTO 3JIeMEHTa Mo (hopmysie COeIUHEHHUS, MACCOBYIO JIOJIO
BEILIECTBA B PACTBOPE, POBOJANUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;



MIPUMEHSATH OCHOBHBIC OTIEPAIMH MBICTUTEIIBHON JEATEIHFHOCTH — aHAIN3 U CHHTE3,
CpaBHEHHUE, 0000IIeHre, CUCTEMATU3AIINIO, KIaCCU(UKAIINIO, BBISBICHUE MPUYUHHO-
CJICICTBEHHBIX CBS3€H — JIJI1 M3Y4YEHHUS CBOMCTB BEIIECTB M XUMHUYECKUX PEaKIIHi,
€CTECTBEHHO-HAYYHBIC METOJIBI TIO3HAHMS — HAOIIOJCHUE, U3MEPECHHE, MOJICTUPOBAHHNE,
HKCIIEPUMEHT (peasibHbII U MBICIICHHBIN);

ClieloBaTh MPaBWJIAM IOJIb30BAHUS XUMHUYECKOW TMOCYJIO0M W J1abopaTOpHBIM
0o0OpyZOBaHUEM, a TAaKXE TPaBWIAM OOpalleHUs C BEMIECTBAMU B COOTBETCTBUH
C MHCTPYKIIUSIMU T10 BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHUIO
U COOMpaHMIO Ta3000pa3HBIX BEMICCTB (BOAOPOIAa W KHCJIOPOJA), MPUTOTOBICHHUIO
PacTBOPOB C ONPEAEIEHHON MAaCCOBOM JOJIEN PACTBOPEHHOTO BEIIECTBA, INIAHUPOBATh U
MPOBOJIUTh XUMUYECKHUE DKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IEJOueh U
KHUCJIOT C TTIOMOIIBIO MHJIUKATOPOB (JTakMyc, PeHon(pTaaenH, METUIIOPAHX U IPYTHE).

K xonmy oOyuenuss B 9 Kjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH y 00YHAOIIUXCSI YMEHUIA:

PACKpBIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUYECKUH JIIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, BAJIECHTHOCT,
IIEKTPOOTPHULIATENIBHOCTh, CTENEHb OKHCIEHUS, XUMUYECKas PpEeakius, XUMHUYECKas
CBSI3b, TEIUIOBOM 3(P(EKT peakinu, MOJb, MOJSPHBIM 00BEM, pacTBOpP, SJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHYECKAs JHUCCOLMAlMsA, PEAKUUU HOHHOrO OOMEHa,
KaTajan3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble M HEOOpaTUMbIE peakluH,
OKHUCJIUTEITbHO-BOCCTAHOBUTENIBHBIE PEAKIINHU, OKUCIUTEh, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTaHOBJICHUE, aJUIOTPONHs, aM(pOTEpHOCTb, XUMUYECKasi CBS3b (KOBAJIEHTHa,
VOHHAs, METANIMYECKas), KPUCTAUIMYECKAs PEIIETKA, KOPPO3Us METAJUIOB, CIUIABBI,
CKOPOCTh XMMHMYECKOM peaKuuu, TMpeNesabHO naoryctuMas KoHueHTpauus [IJK
BEILIECTBA;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHI U TPUMEHSATHITH
MOHATHUS TIPU ONKUCAHUU BEIIECTB U UX MPEBPAILLECHUN;

HCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JJIi COCTAaBJICHHS (POpPMyYJ BELIECTB U
YPAaBHEHUN XUMHUUYECKHUX PEAKIINM;

ONpENENATh BaJE€HTHOCTb M CTENEHb OKHUCIEHHS XHUMHYECKUX 3JIEMEHTOB
B COCAMHEHUSX PAa3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPENEIEHHOMY
KJIacCy coeAuHeHud no ¢dopmyrnam, BUA XUMUYECKOM CBsI3M (KOBaJ€HTHAs, MOHHAs,
METaJUINYecKasi) B HEOPraHWYECKUX COEAMHEHMSX, 3apsA]l HOHAa M0 XHUMHYECKOU
dbopmyre, xapakTep cpeibl B BOIHBIX PAaCTBOPAX HEOPraHUYECKUX COCAUHEHUH, THUI
KPUCTAJUIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpeiBath  cmbicn  l[lepuogmueckoro  3akona .M. Menneneesa wu
JEMOHCTPUPOBATh €r0 MOHMMAHUE: ONUCHIBATh U XapaKTEpPU30BaTh TAOJUUYHYIO HOpMY
[lepuonnueckoil CUCTEMBbl XMMHYECKUX JJIEMEHTOB: pa3iuyarbh IOHATUS «IJaBHAs
noarpynna (A-rpymnmna)» u «mnobounas noarpymnmna (b-rpynna)», mansie u 6ombIive



NEePUObl, COOTHOCUTh O0O3HAYEHUS, KOTOPhIE MMEIOTCS B MEPHOAMYECKON TabiuIe,
C YUCJIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHHSI aTOMOB XUMUYECKUX JIEMEHTOB (COCTaB U
3apsan sApa, oOlIee YUCIO 3JIEKTPOHOB M PACIpPENENIEHUE UX IO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH 00IIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX COCMHEHUIN
B IIpejiesiaX MaJIbIX IEPUO/I0B U TJIaBHBIX MOATPYII ¢ Y4ETOM CTPOCHHS KX aTOMOB;
KJIacCU(PUIIMPOBATh XMUMHUYECKHE OJEMEHTHl, HEOpPraHWMYECKHEe  BEIleCTBa,
XUMHUYECKUE peakiMu (MO YKUCIYy W COCTaBy YYACTBYIOIIMX B PEAKIMH BELIECTB,
1o TEII0BOMY 3¢ (HEKTy, M0 U3BMEHEHHIO CTETICHEN OKUCIICHUS XUMUYECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CrIeU(PUIECKIE XUMUIECKIE CBOWCTBA
IPOCTBHIX U CJIOXHBIX BEIIECTB, MOJATBEPKAasi ONMMUCAHUE MTPUMEPAMH MOJIEKYJISIPHBIX U
VOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIINIA;

COCTABJISITh YPABHEHMS AJIEKTPOIUTHUYECKOW JHCCOLUMALMN KHUCIOT, LIEN0YEH U
COJICH, TIOJIHbIE M COKpAUIEHHBIE YpPAaBHEHUS PEakUUid MOHHOTO OOMEHa, YpaBHEHHS
peakinii, MOATBEPKAAOIINX CYLIECTBOBAHNE M'€HETUYECKON CBSI3U MEXY BEIIeCTBAMHU
Pa3JINYHBIX KIJIACCOB;

PacCKpBIBaTh CYIIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUI ITOCPEICTBOM
COCTABJICHHSI SJIEKTPOHHOTO OajaHca 3THX PeaKUuid;

IPOTrHO3UPOBATH CBOKWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOXHOCTH
IIPOTEKaHUS XMMUYECKUX ITPEBPALICHUI B PA3JIMYHBIX YCIOBUAX;

BBIUHCIIATh OTHOCHUTENIbHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BEUIECTB,
MacCOBYIO JOJK0 XMMHUYECKOrO 3JIEMEHTa Mo (opmyse COeIMHEHUS, MaCCOBYIO OO
BEILECTBA B PACTBOPE, IPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM PEaKIIVH;

coOMIoAaTh MpaBWiia IMOJIb30BAHUA XUMHYECKOW TMOCYAOH U J1abopaTOpHBIM
o0opy/ioBaHMEM, a TakXe TMpaBuja OOpalleHHus C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSMU O BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHUIO
¥ coOMpaHuIo ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIMH, MOATBEPKAAIONINE KAaYECTBEHHBI COCTaB Pa3IM4HbIX
BEIIECTB: PACIO3HABATh OIBITHBIM MMYyTEM XJOpUA-, OpOMUA-, HOAMI-, KapOOHAT-,
dbocdart-, cunukar-, cynbQar-, THAPOKCU]I-UOHBI, KATUOHBI AMMOHUS U HOHBI U3YYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BEILECTB;

IIPUMEHSATH OCHOBHBIE ONIEPALIMH MBICIUTEIBHON JEATENBHOCTH — aHAIU3 U CHHTE3,
CpaBHEHHUE, O00O00IIeHHe, CUCTEMATU3alUI0, BBISIBICHWE MNPUYUHHO-CIIECTBEHHBIX
CBSI3€M — I WU3YYEHUsS] CBOWCTB BEIIECTB M XHMHUYECKUX PEAKIUN, €CTECTBEHHO-
Hay4YHbIE€ METO/Ibl TO3HAHUS — HAOIIOICHUE, U3MEPEHUE, MOJIETUPOBAHNE, SKCIIEPUMEHT
(peaJibHBIN U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
HaumenoBanue
No KosmmuectBo OCHOBHBIE BUJIBI IESITEILHOCTH
pa3/iesioB U TEM Conepsxanue oOy4eHus
n/n 4acoB oOy4Jarommxcs
y4eOHOT0 MpeIMeTa
Pa3nen 1. [lepBoHauajibHble XUMHYECKHE TOHSITHUS
1.1 | Xumus — BakHad 3) [Ipenmer xumun. Posib XuMuu B :KU3HH PackppiBaTh cMBICIT N3y4aeMBIX IOHITUH.
o0yacTb YyeJoBeKa. XUMHUS B CUCTEME HAYK. PackpbIBaTh posib XUMHUH B IPUPOJIE U
€CTECTBO3HAHUSA U Tena u BemecTBa. @U3MYECKUE CBOMCTBA | KU3HU YEIIOBEKA, €€ CBA3b C APYTUMU
MPaKTUYECKOMN BEIIECTB. ATperaTHOe COCTOSIHUE HAayKaMHU.
NEeATENBHOCTH BellecTB. [loHsATHE 0 MeTONaX MO3HAaHUS | Pa3nnuarh YnMCThIE BEIECTBA U CMECH;
YeJioBeKa B XUMHUU. YUCThIE BEILIECTBA U CMECH. OJIHOPOJIHbIE U HEOJHOPOAHBIE CMECH.

CnocoObI pa3iesieHus: CMeCei.
Xumuueckuii IKcnepumenn:
Jlemoncmpayuu:

3HAKOMCTBO C XUMHYECKOM MOCY10M,

C MpaBWiaMu pabOThI B TAOOPATOPUH U
nprueMamMu o0palieHus ¢ 1abopaToOpHBIM
000pyTI0BaHUEM.

dusnyeckue cBoMcTBa 00pas3IoB
HEOPTaHWYECKUX BEIIECTB — METAJIOB
1 HEMETAJIIOB.

CniocoOnI pa3aencHus cMecei
(punbTpOBaHUE, BEIIAPUBAHUE,
JUCTUIIIALIMS, XpoMaTorpadus).

Paznuuath pusuveckne 1 XuMUIECKHe
SIBJICHUS.

CrnenoBath aaropuT™Mam UCTOJIb30BAHUS
AKCIIEPUMEHTAJIBHBIX METOJOB —
HaOJII0JICHUS M DKCTIEPUMEHTA.
HaGnronaTh 1 onuchiBaTh 00bEKTHI

IIpU IPOBEAECHUN JEMOHCTPALIUNA U
Ja60paTOPHBIX OMBITOB MO U3YYEHUIO
(bU3MYEeCKUX CBONCTB BEIIECTB, CIOCOOOB
pa3JelIeHUs] CMECEU BEIIECTB.
[IpoBOIUTE XUMUYECKUMN IKCTIEPUMEHT
NIpU pa3JeJeHuU cMecel (Ha mpumepe
OUYKCTKHM MOBapEHHOM COJIN) B XOJI€




Jlabopamopnvie onvimol:

N3yuyenue u onucanue puandecKux
CBOMCTB 00pa3L0B HEOPTAHUYECKUX
BEIIECTB.

N3yuyenue cnocoboB pa3ieneHus cMeceit
(C MOMOIIIbIO MAarHUTA).

Ilpakmuuecxue pabomui:

Ne 1. IIpaBuna paboThl B 1aO0OpaTOpUu 1
npuEMBbI 00palleHus ¢ J1abopaTOpHbIM
000py1I0BaHUEM.

Ne 2. Paznenenue cmeceit (Ha mpuMepe
OUYHCTKHU MOBAPEHHOU COJIN)

IpaKTHYeCcKOi paboThl Ne 2.

CrnenoBaTh IpaBUiIaM MOJIb30BAHMS
XUMHUYECKOH MOCy10i 1 1ab0paTOpHBIM
000pyI0BaHUEM, a TAKKE MPABUIIAM
oOpalieHus: C XMMUYECKMMHU BEIIECTBAMHU
B COOTBETCTBUM C HHCTPYKLHEH

IIPU BBIITOJIHEHUH ITPAKTUYECKON

pabothr Ne 1.

BricTpauBath pa3BEpHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
anmnapar Kypca XUMHH

1.2.

Bemiectsa n
XUMHUYECKUE
peakiuu
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ATOMBI U MOJIEKYJIBI. XUMUYECKUE
aneMeHTbl. CUMBOJIBI XUMHYECKUX
anemMeHTOoB. [IpocTeie U cnoxHbIE
BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE
YUEHHUE.

Xumudeckas popmyia. BaneHTHOCTD
aTOMOB XMMUYECKHUX JIEMEHTOB.
3aKOH IMOCTOSHCTBA COCTABA BEILIECTB.
OTHOCHUTENBHASI ATOMHAs Macca.
OTHOCHUTENBbHAS MOJIEKYJISIpHAS Macca.
MaccoBas 10711 XMMUYECKOTO dJIEMEHTA
B COCJIMHEHHNH.

Onpenenars NpU3HAKKA XUMUYECKUX
peaKIMii, yCIOBUS UX TPOTEKAHUSI.
OOBACHATH CYIIHOCTD (PU3UYECKUX U
XUMUYECKHUX SIBJICHUIN C TOUKU 3pEHUs
ATOMHO-MOJIEKYJIIPHOTO YUYEHHS.
KnaccuduumpoBath Xumuueckue
peakuuu (110 YUCIy U COCTaBY
pearupyromnmx 1 o0pa3yrommxcs
BEIIIECTB).

Cocrainsath popmysibl OMHAPHBIX
BEILECTB N0 BAJICHTHOCTH U ONPEIEIATh
BaJIEHTHOCTb 110 (JOpMYyJIaM BEILECTB.




KomnuectBo BemecTBa. Moib. Monspaas
Macca. BzauMocCBsI3b KOJIMUECTBA, MACChI
Y YUCJia CTPYKTYPHBIX €IUHUIL BEIIECTRA.
Pacuértsl o hopmMysiaMm XUMUYECKHUX
COCIMHEHU.

PU3NYECKUE U XUMHUYECKUE SIBIICHHUS.
Xumuyeckasi peakius u e€ Mpu3HaKku.
3aKOH COXpaHEHUSI MacChl BEILIECTB.
XUMUYECKUE YPABHECHUS.
Knaccudukanuys XuMU4eCKUx peakiui
(coemuHeHus, pa3IoKEHUs, 3aMEIICHUS,
oOMeHa).

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

dusndeckre CBOMCTBa 00pa3IloB
HEOPTaHUYECKUX BEILIECTB — METAJLJIOB U
HEMETAJIOB.

OOpa3sIisl BEIIEeCTB KOJIUYECTBOM | MOJIb.
dusndeckue spiaeHus (TIaBIeHUE BOCKa,
TastHUE JibJIa, paCTHpPAaHHE caxapa

B CTYIIKE, KUTICHUE U KOHJCHCAIIHS
BO/IbI).

XUMUYECKHE sIBJIEHUS (TOPEHHUE CBEYH,
MPOKAJIMBAaHUE METHOM TPOBOJIOKH,
B3aMMO/JICHCTBUE COJIbI MJIU MeETa

C COJISTHOU KHCJIOTOM).

Hab6nronenue npu3HakoB NpOTEKaHUS

PaccraBisaTs koahhunreHTs!

B YPAaBHEHUSAX XUMHUECKHUX pEaKLUM.
HabnronaTte u onuckiBaTh 0ObEKTHI

IIPU [IPOBEJICHUH JIEMOHCTpALUil U
71a00paTOPHBIX OIBITOB.

[IpoBoauTh BeIYMCIIEHUS IO (HOpMYyIIaM
XUMUYECKUX COEAMHEHUHN U YpaBHEHUSAM
XUMUYECKUX PEAKLIUIA.

[IpuMeHATH €CTECTBEHHO- HAYYHbIE
METO/Ibl TO3HAHUSA (B TOM YHCIIE
Ha0JII0/IeHUE, MO/ICTUPOBAHUE,
DKCIIEPUMEHT U OCHOBHBIE OTIEPALINH
MBICJIUTENILHOMN ESITEIbHOCTH
(cpaBHeHuUe, KinaccudUKaIINs)
BricTpauBath pa3BépHyThIE TUCEMEHHBIE
Y YCTHBIE OTBETHI C OIOPOM

Ha uHGOPMAITNIO U3 YUCOHHKA U
CIIPaBOYHBIX MATEPUAJIOB, TPAMOTHO
VICII0JIB30BAaTh U3YYECHHBIN OHATUNHBIN
anmnapar Kypca XuMuu




XUMHUYECKUX peakluii (pa3noxeHue
caxapa, B3auMOJICHCTBUE CEPHOU
KHUCIIOTBI C XJIOPUAOM Oapwsi, MOTydeHUE
U pasnoxeHue ruapokcuaa meau (1)
IIPU HarpeBaHUH, B3aUMOJICCTBHUE
xeiesa ¢ pactBopoM coiu meau (11).
OMBIThI, WTIOCTPUPYIOIINE 3aKOH
COXpPaHEHUS MACCBHI.

JlabopamopHvie onvimoi:

Co3nanne Mozenei MOJIeKyJ
(I1apoCTEepIKHEBBIX).

Onucanue GU3NIECKUX CBOMCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB —
METAJIJIOB U HEMETAILJIOB.

HaOmronenue dpuzndeckux (MaaBlieHUE
BOCKa, TassHUE JIbJa) U XUMUYECKUX
(ropenue cBeu, MpoKaIuBAHUE METHOM
MIPOBOJIOKH) SIBJICHUH.

HaOmronenue u onucanue Npru3HaKkoB
MPOTEKAHUST XUMUYECKUX PEAKITHMA
Pa3HBIX TUIIOB.

Buiuucnenus:

OTHOCHUTEIBHON MOJIEKYJIIPHOU MacCChI
BEILIECTB, MOJISIPHOW MacCChl, MaccChl
BEIL[ECTB, MACChl M KOJIMUECTBA BEILIECTBA;
MacCOBOM JI01M XUMUYECKOTO PJIEMEHTA
o (opmyIie coenMHEeHMUS;




I10 YPaBHCHUAM XUMHYCCKHUX peaKHHﬁI
KOJIMYCCTBA, MaCChbl BCIIICCTBA

10 U3BCCTHOMY KOJIMYCCTBY, MACCC
pe€arcHTOB UJIM IIPOAYKTOB pCAKIINU

Hroro no pazneny
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Pa3ue.11 2. Baxkneiimmue NMpEeaACTABUTE/IN HECOPTAHNYIECCKUX BEIIECTB

2.1

Bosnyx. Kucnopon.
Iloustue
00 okcugax

6

Bo3nyx — cmech razoB. CocTaB Bo3ayxa.
Kucnopoa — a3neMeHT u nmpocroe
BellecTBO. Haxoxkaenue kuciopoaa

B MIPUPOJIE, PUBNUECKUE U XUMUYECKUE
cBOMCTBa (peakuuu roperusi). OKCHUIbl.
[Ipumenenue kucnopoaa. CriocoObl
MOJIYYeHHS KUCTIOPO/Ia B JIA0OPaTOPUH U
MPOMBILIIJIEHHOCTH. KpyroBopot
Kucjaopoa B mpupojae. O30H —
aJUIOTpOMHAsE MOIU(UKALIMS KUCIOPOa.
TennoBo#t 2PHEeKT XUMUIECKON peaKIivH,
TEPMOXUMHUYECKUE YPABHEHUS, IK30-

1 DHAOTEPMHUUECKUE peakinu. TOIIUBO:
yTOJIb U METaH. 3arpsi3HEHUE BO3/AyXa,
YCWJICHHE MMTapHUKOBOTO d(PdekTa,
pa3pyllieHre 030HOBOTO CIOSI.
Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

KauectBeHHOE orpeziesieHne coiep KaHus
KHCJIOPOJa B BO3yXe
[Tonyuyenue, cobrpanue, pacrno3HaBaHUE

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
JUIS COCTaBJIEHUs (POPMYJI BELIECTB,
MOJICKYJISIPHBIX YPaBHEHHH XUMHUECKUX
peakuuii ¢ yduacTueM KUCIopoia.
XapakTepu3oBarh (ONMHUCHIBATH) COCTAB
BO3/yXa, PU3NUYECKIE U XUMHUECKHE
CBOICTBa KMCIIOPO/A, CIOCOOBI €T0
MOJTy4eHus], TPUMEHEHNE U 3HAYCHUE
B IIPUPO/JIE U JKU3HU YEJIOBEKA.
CpaBHUBATh peakliuy TOPEHUS U
MEJIEHHOTO OKUCJICHHSI.

OOBACHATH CYyIIHOCTh SKOJIOTHUECKHUX
npo0JieM, CBSI3aHHBIX C 3arpsi3HEHUEM
BO3/IyXa.

CrnenoBaTh mpaBmiiaM 0€301acHOMN
paboThI B 1a00OpATOPUU NpU
UCIIOJIb30BaHUU XUMUYECKON TIOCYIbI U
000pyI0BaHUs, a TAKKE ITpaBUIaM
oOparreHus ¢ TOpIOYMMH BEIIECTBAMH.
[1nanupoBaTh U OCYIIECTBIATH Ha
PaKTUKE XUMUYECKUE IKCITIEPUMEHTHI,




Y U3yYEHHE CBOMCTB KHUCIOPOA.
HaOnronenue B3auMo1eCTBYS BEILIECTB
C KUCIJIOPOJIOM U YCIOBUSA
BO3HMKHOBEHUS U MPEKPALECHUS TOPEHUS
(moxkapa).

JlabopamopHhuwiii onvim:

O3HakoMJieHHE ¢ 00pa3liaMyi OKCUIOB U
ONMCAHUE UX CBOWCTB.

Ilpakmuueckas paboma:.

Ne 3. Tlonyuenue u cobupanue
KHUCJIOpOJAa, U3yYEHHUE €TO CBOMCTB.
Buiuucnenus:

MOJIEKYJISIPHOM MacChl KMUCJIOPOa U
030Ha HA OCHOBAaHUU aTOMHOM MacChl
XUMHYECKOTO AJIEMEHTA;

KOJINYECTBA, MACChI BEIIECTBA

110 YPAaBHEHUSAM XUMHUYECKUX PEAKIIUit

POBOJUTH HAOJIO/IEHNS, 1€JIaTh BBIBOJIbI
1O pe3yybTaTaM dKCIEPUMEHTA

IIPU MPOBEACHUH TAOOPATOPHBIX OTIBITOB
Y IPAKTUYECKOIN pabOTBHI.

BrIiyucasTh KOJIMYECTBO BEILIECTBA,
00BEM raza mo popmymnam.

VYyacTBOBaTh B COBMECTHOM paboTe

B TpyTIIIE.

BricTpanBath pa3BEpHyThIe TUCHMEHHbBIE
U YCTHBIE€ OTBETHI C OIIOPOI

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIPaBOYHBIX MAaTEPHAIIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN OHATUNHBIN
anmapar Kypca XUMHAU

2.2

Bonopoa. [loustue
0 KHCJIOTaxX M COJISIX

Bonopoxn — anemMeHT u npocToe
BeulecTBo. Haxoxaenue Bogopona

B IIpUpoJie, pu3znueckue u XMMUIECKHE
CBOMCTBA, IPUMEHEHHE, CTIOCOOBI
nony4yeHust. Kucmorsl u comnu.
MounsipabIit 006EM razoB. Pacu&Tsl

110 XUMUYECKUM YPaBHEHUSIM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

[lonyuyenue, cobupanue u

PackpbIBaTh CMBICH N3y4aeMbIX HOHSATHIA
Y IPUMEHSITH 3TU TOHSATHS MPU ONMCAHUUT
CBOWCTB BEILECTB U UX IIPEBPALLCHUN.
XapakTepu3oBaTh (OMHUCHIBATH)
dbu3nYecKre U XUMUUECKHE CBOMCTBA
BOJIOPOJa, CIIOCOOBI €ro MOJTyUYeHUS,
MIPUMEHEHHUE.

Cobupatp npudop AJis HOTYyUEHUS
BOJOPO/JIA.

Hcnonp30BaTh XUMHAYECKYHO CUMBOJIUKY




pacro3HaBaHKUE BOJIOPO/IA.
B3aumoeiicTBruE BOJOpOIa C OKCUAOM
meau (I1).

JlabopamopHhuwiii onvim:
BzauMmoelicTBuE KUCIOT ¢ METaJJIaMH.
Ilpakmuueckas paboma:.

No 4. TTonyuenue u coOupaHue BOJI0OpOa,
W3YYEHHE €TO CBOMCTB.

Buiuucnenus:

00BEMa, KOJIMYECTBA BEIISCTBA ra3a

10 €r0 U3BECTHOMY KOJIMUECTBY
BEIIIECTBA UJIN 00BEMY;

00BEMOB T'a30B 0 YPABHEHUIO PEAKIIUU
Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIICHUI
ra3oB

JUTSI COCTaBIICHUS (POPMYIT BEIIECTB,
MOJICKYJIIPHBIX YPABHCHUN XUMUICCKUX
peaKuuil ¢ yuaCTUEM BOJOPOA.
Brrauciasats MOJIIpHYIO MacCy BEIIECTB;
KOJIMYECTBO BEIIECTBA, 00HEM rasa,
MaccCy BEIECTBa;

[TpoBOAUTH pacdETHI IO YpaBHEHUSAM
XUMUYECKUX PEaKIINil: KOJIMYeCTBa,
00bEMa, Macchl BEIECTBA IO U3BECTHOMY
KOJIMYECTBY, 00BEMY, Macce peareHTOB
WM MIPOAYKTOB PEAKIIUH.

Crnenoarh npaBuiaaM 0€30MacHOM
paboThI B 1abOpaTOpuu npu
UCIOJIb30BAHUU XUMHUUECKOU MTOCY/IbI U
000pyI0BaHUs, a TaKKe paBUiaM
oOpaleHus: ¢ rOprOYMMH BEIIECTBAMHU

B OBITY.

[TnanupoBaTh U OCYIIECTBIATH HA
MPAKTUKE XUMHUYCCKUE DKCIICPUMEHTHI,
IIPOBOIUTH HAOJIOICHNS, ICJIaTh BBIBOIBI
0 pe3ybTaTaM dKCIIEPUMEHTA.

VYyacTBOBaTh B COBMECTHOM paboTe
B TPYIIITe

2.3

Bopa. PactBopsl.
IlousTue
00 OCHOBaHUIX

duznueckue cBoiicTBa BoAbl. Bomaa kak
pacTBOpUTETb. XUMHUYECKHUE CBOKMCTBA
BO/IBI.

OcHoBaHu4.

PackppiBaTh CMBICIT H3y4aeMbIX TTOHATUN
Y IIPUMEHATH 3TH NOHATUS [IPU ONUCAHUH
CBOMCTB BEILECTB U UX IIPEBPALLICHUN.
XapakTepusoBaTh GU3UIECKHUE U




PacTtBOpbl. Posib pacTBOPOB B IPUPOJIE U
B JKU3HHU 4YesioBeka. KpyroBopoT BoAbI
B MPUPOJE. 3arpsi3HEHUE MPUPOIHBIX
BoJI. OXpaHa 1 OYUCTKA MPUPOAHBIX BOJI.
HacsimeHHbie 1 HEHACHIILIEHHBIE
pacTtBOpbL. PacTBOpHUMOCTH BEIIECTB

B BojJe. MaccoBast 10y BEIIECTBA

B pacTBOpE.

Xumuueckuii IKcnepumenm:

Jlemoncmpayuu:

PacTBopeHuEe BELIECTB C pa3InIHON
PaCTBOPUMOCTHIO.

BzanMopaeiicTBre BOABI ¢ METaTIaMU
(HaTpUeM U KaJIbLIUEM).
HccnenoBanue pacTBOPOB KUCIOT U
1IEJIOYEH C TOMOIIBIO HHIUKATOPOB.
JlabopamopHvie onvimoi
HccnenoBanne ocobeHHOCTEN
PacTBOPEHUSI BEILIECTB C Pa3IUYHON
PacTBOPUMOCTBHIO.

[IpurorosiieHue pacTBOPOB

C ONPEICIEHHON MaCCOBOM JOJIEH
PacTBOPEHHOIO BELIECTBA.
Ilpakmuueckas paboma

Ne 5. ITpuroToBnenue pacTBOpOB

C ONPENEIEHHON MAaCCOBOM J0JIEN
PAaCTBOPEHHOTO BEILIECTBA.

XMMHUYECKUE CBOWCTBA BOJIBL, €€ POJIb KaK
pacTBOPUTENIA B IPUPOIHBIX MPOLECCAX.
CocTaBisATh ypaBHEHUSI XUMUYECKUX
peaKuui ¢ y4aCTUEM BO/IBI.

OOBACHATDH CYIIHOCTh IKOJIOTHUYECKUX
po6JieM, CBSI3aHHBIX C 3arPsS3HEHUEM
IPUPOJIHBIX BOJI, CTIOCOOBI OUNCTKU BOJIBI
OT MPUMECEN, MEPHI IO OXPAHE BOJ

OT 3arpsiI3HEHHUS.

[InanupoBaTh U OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMS,
JieN1aTh BBIBOJBI 110 PE3YyJIbTaTaM
HKCIIEPUMEHTA IIPU NIPOBEACHUU
71a00paTOPHBIX OMBITOB M MPAKTUYECKOU
paboTHI.

CrnenoBarth npaBuiaM O€30MacHOM
paboThI B 1a0OPATOPUH NPU
UCITOJIb30BAHUU XUMHYECKOU MTOCYIbI U
000py1O0BaHUSI.

[TpoBOIUTH BBIYMCIICHUS C IPUMEHEHUEM
HOHATHUS «MaccoBasi 10J1s BELIECTBA

B PACTBOPE».

BricTpanBaTh pa3BEpHyThIE IUCEMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha MHGOPMAIIHIO U3 yIeOHUKA U
CIIPABOYHBIX MAaTEPUATIOB, TPAMOTHO




Buiyucnenus:
C UCIIOJIb30BAHUEM MTOHITHS «MaCCOBas
JIOJIsl BEIIIECTBA B pPaCTBOPE»

HCTIOJIb30BATh U3YYEHHBIN TTOHSATUNHBIN
anmnapar Kypca XUMuu

2.4

OCHOBHBIE KJIACCHI
HEOPraHUYECKUX
COEIMHEHUN
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Krnaccudukanus HeopraHn4ecKux
coequHenuid. Oxcuasl. Knaccudukarms
OKCHUJIOB: cojieo0pa3yronine (OCHOBHbIE,
KHCJIOTHBIC, aM(pOTEpHBIC) U
HecoseoOpasyromue. Homenknarypa
OKCHA0B. PDU3NUECKHUE U XUMUUYECKUE
cBOMCTBa OKCHIOB. [lorydeHrne OKCUI0B.

OcHoBanusi. Knaccudukaiiyst oOCHOBaHUM:

IEJIOYHA U HEPACTBOPUMBIE OCHOBAHUS.
HomenknaTtypa ocHoBaHMil. ®U3nyeckue
Y XUMHAYECKUE CBOMCTBA OCHOBAHUM.
[Tosryyenne OCHOBaHUU.

Kucnotsl. Knaccudukaus Kucior.
Homenknatypa kucinort. @usndeckue
U XUMHYECKHE CBOMCTBA KUCIIOT. Psax
aktuBHOCTH MeTayuioB H.H. bekeroga.
[Tosyuenue KUCOT.

Conu. HomeHkiatypa coneil.
DU3NYECKUE U XUMUYECKUE CBOMCTBA
conent. [lomyuenue conen.
['eneTnyeckas CBsI3b MEXKY KilacCaMU
HEOPraHNUYECKUX COCIUHEHUM.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

Knaccudunuposats nzyuaempie
BELIECTBA 10 COCTABY U CBOMCTBAM.
CocTtaBnath (OpMyJIbl OKCUIOB, KUCIIOT,
OCHOBaHMH, COJICH U Ha3bIBaTh UX

10 MEXTyHapOIHOM HOMEHKIIATYpE.
[Iporno3upoBaTh CBOMCTBA BEIIECTB

Ha OCHOBE OOIIUX XMMHYECKUX CBONCTB
U3YYEHHBIX KJIACCOB/TPYII BEIIECTB,

K KOTOPBIM OHH OTHOCSITCSI.

CocTaBisITh MOJIEKYJIIPHBIE YPaBHEHUS
peaKuuii, HIUTFOCTPUPYOLIUX
XUMHUYECKHUE CBOICTBA U CITOCOOBI
TIOJTyYEHUS BEIIECTB U3YUCHHBIX
KJIACCOB/TPYIIII, a TAKkKe
MOJTBEPKAAIOIINX TEHETHUECKYIO
B3aMMOCBSI3b MKy HUMH.
[Tpor3BOAUTE BEIYUCICHHUS

110 YPaBHEHUSIM XUMHUYECKUX PEaKIUH.
[ImanupoBaTh M OCYIIECTBIATH

Ha MPAKTUKE XUMUYECKHE
HKCIEPUMEHTBI, IPOBOAUTH HAOTIOACHHUS,
JIeJ1aTh BBIBOJIBI 1O PE3yJIbTaTaM
AKCIIEPUMEHTA IPU NPOBEACHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX




OO0pasipl HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

OMBIThI, WTIOCTPUPYIOIINE XUMUUECKUE
CBOMCTBA KJIACCOB HEOPTraHUYECKUX
BEILIECTB.

JlabopamopHwvie onvimoi

Ornpenenenue pacTBOPOB KUCIIOT U
LIEJI0YEN C TOMOUIBIO UHANKATOPOB.
N3ydenne B3auMOIEVCTBUS KUCTIOT

C METAJUIAMH, PEAKINNA HEUTPAIIN3ALUN.
BzaumopericTBre pactBopa CEpHOU
KuCJI0ThI ¢ okcuoMm meau (II).
ITonmydyeHne HEpaCTBOPUMBIX OCHOBAHUU.
BriTecHEHME OTHOTO METAILIA APYTUM
W3 pacTBOpa COJIH.

IIpakmuueckas paboma

Ne 6. Pemenune skcriepuMeHTAIBHBIX
3a7a4 1o reMe «Baxxuenmme kinaccobl
HEOPraHUYECKUX COCITMHEHUIN.
Buiuucnenus:

110 YPaBHEHUSM XUMHUYECKOW PEAKIINU:
KOJIMYECTBA BEIECTBA, 00bEMA, MacChl
10 U3BECTHOMY KOJIMYECTBY BEIIECTBA,
00BEMY, Macce peareHTOB WU
MPOAYKTOB pEAKIINU

pabor.

Crnenosars npaBuiam 0e30macHoOM
paboThI B 1abopaTOpUn

IIPU UCIIOJIH30BAHUU XUMHUECKOU
MOCY/IbI U 000PYI0BAHMUS.
BricTpanBath pa3BépHyTHIC TUCEMEHHBIE
U YCTHBIE OTBETHI C OTIOPOM

Ha uHGOPMAIINIO U3 YUCOHHKA U
CIIPABOYHBIX MaTEPHUAIOB, TPAMOTHO
VICII0JI30BAaTh U3YUYECHHBIN OHATUNHBIN
ammapar Kypca XuMUHU

Wroro no pazgeny:

30




Pa3nea 3. [lepuoanueckuii 3axoH u [lepuoaunyeckas cucrema xumMuieckux 3jiemeHToB Jl. . MennesneeBa. CTpoenue
aToMoOB. XMMHUYecKast CBA3b. OKHCINTEILHO-BOCCTAHOBUTEIbLHbIC PEaAKIUU

3.1 | Ilepnoamueckwmii
3aKOH U
Ilepnonnueckas
cucrema
XAMHYCCKHX
3JIEMEHTOB

Crpoenune aTroma

. . Menaeneena.

7

[TepBbie MOTBITKY KIacCUBUKAITIT
XUMHYECKUX 3JIEMEHTOB. [ToHATHE

O rpynmnax CXOJHBIX 3JIEMEHTOB
(11eJI0YHBIC U IEJI0YHO3EMETbHBIC
METaJIJIbl, TaJIOT€HbI, UTHEPTHHIC Ta3bl).
DneMeHThI, KOTOpbIe 00pa3yIoT
aM(pOTEpHBIC OKCUIBI U TUAPOKCHUIBI.
[Tepunonnueckuii 3akoH. [lepuognueckas
CUCTEMA XUMHUYECKUX DJIIEMEHTOB

.. MenpneneeBa. KopoTkonepuonnas u
JUTUHHOTIEpUOaHAsT (POPMBI
[Teproauyeckoil CUCTEMbI XUMHUYECKUX
anemeHToB [[.11. Menneneesa. [lepronasl
v rpynibl. PU3NYECKU CMBICTT
MOPSAKOBOI0 HOMEpa, HOMEPOB MEPUOIa
Y TPYMIIbI AJIEMEHTA.

Ctpoenue aroMoB. CocTaB aTOMHBIX
snaep. M3otomnbl. DnekTponsl. CTpoeHUe
AIIEKTPOHHBIX 000JI0YEK aTOMOB TTEPBHIX
20 XUMHYECKHX DJIIEMCHTOB
ITepuoanueckoi CHCTEMBI

J.N. MenaeneeBa. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTA

II0 €T0 NOJIOKEHUIO B [Ieproanueckon
cucteme JI.11. Menaeneena.
3aKOHOMEpPHOCTH U3MEHEHHUSI pajuyca

PackpbIBaTh CMBICII IEPUOIAYECKOTO
3aKOHa.

OnuckIBaTh CTpOEHUE TAOTUIIBI
«lIepnoanueckas cucreMa XUMHYECKUX
anemeHToB /.M. MeHnaeneeBay.
MonenupoBaTh CTPOCHHUE aTOMA,
JSHEPreTUYECKUX YPOBHEHN U MOLYPOBHEN
IIPU TIOMOIIM PUCYHKOB, 3JIEKTPOHHBIX
KOH(DUTypaluii U 3JEKTPOHHO-
rpagudeckux GopMyiL.

[TosicHATh pu3MYECKUI CMBICIT
MOPSIKOBOIO HOMEPA, HOMEPOB MEpUOIa
Y TPYIIIBI AJIEMEHTA.

XapakTepu30BaTh XUMHYECKUE SJIEMEHTHI
IIEPBBIX TPEX MEPUOJIOB, KAJIUN, KAJIbLIUN
Y UX COCIMHEHUS TI0 MOJIOKEHUIO

B [lepuonnueckou cucreme

J.1. Menneneena.

OO0BsACHATH 001THE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB XUMHYECKUX
AJIEMEHTOB (M3MEHEHHE PAJINYCOB
aATOMOB, JIEKTPOOTPULIATEITLHOCTH,
BAJICHTHOCTH) U UX COCAUHEHUI

B IIpEeEeIax MaJIbIX IEPUOJOB U TJIABHBIX
MOATPYHI C YYETOM CTPOCHHUS UX
aTOMOB;




aTOMOB XMMUYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKHUX
CBONCTB I10 TPYIIIIaM U IEPUOIAM.
3nauenue [lepuoauueckoro 3aKoHa u
[leproanyeckor CUCTEMBI XUMUYECKUX
AJIEMEHTOB ISl PA3BUTHUS HAYKH U
npakTuky. /.M. MenneneeB — yu€Hblil 1
IpaKIaHUH.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

B3auMopeiicTBue ruipOKCUIA IUHKA

C pacTBOPAMH KHCJIOT U IIEJIOYEH.
MopenupoBaHue CTPOCHUSA MOJIEKYJT
IIPY ITIOMOIIM PUCYHKOB, MOJENEMN,
ANEKTPOHHBIX U CTPYKTYPHBIX (POPMYIL.
Tabnuna «Ilepuognyeckas cucrema
XUMHUYECKUX DIIEMEHTOB

J.1. MenneneeBay.

JlabopamopHvie onvimol
O3HakomileHHe ¢ 00pa3laMu METauioB U
HEMETAJUIOB

Y4acTBOBaTh B COBMECTHOM paboTe

B Tape WK TPyIIIe.

BricTpanBath pa3BEpHyThIC TUCHMCHHBIE
Y YCTHBIC OTBETHI C OTIOPOH

Ha HH()OPMAIHIO U3 yIeOHUKA U IPYTHX
UCTOYHUKOB, B TOM uKciie IHTepHeTa

3.2

XUMHYECKasl CBA3b.
OKHCIINTEIILHO-
BOCCTAHOBUTECIIHLHBIE
peakuumn

Xumuyeckas cBsi3b. KoBasieHTHas
(TmoJisipHAst U HEMOJISIPHASI) CBS3b.
DIEeKTPOOTPUIIATETLHOCTh XUMUYECKHUX
snemMeHToB. oHHas cBs3b. CTElNeHb
okuciieHusi. OKUCIUTENbHO-
BOCCTaHOBUTENbHBIE peakiuu. [Iporeccs

PackpbiBaTh CMBICII M3y4aeMBbIX TOHATHHA.
OnpenensTe BUJ XUMUUYECKOHN CBSI3U

B COCJMHCHMH.

MopenupoBaTh CTPOEHUE MOJIEKYJI

IIPY MMOMOILM PUCYHKOB, MOJEJIEH,
JIEKTPOHHBIX ¥ CTPYKTYPHBIX (pOopMyII.




OKHCJICHHSI 1 BOCCTAHOBJICHHUSI.
OKHCIUTENTN U BOCCTAHOBUTEIH.
XUMHUYECKHUI SKCTIEPUMEHT: U3yUYeHUE
00pa3IioB BEIIECTB METAUIOB U
HEMETaJIJIOB, B3aUMO/ICHCTBHE
TUAPOKCHUA [IUHKA C PACTBOPaMHU KUCJIOT
Y 1IEJI0YEH, TPOBEJECHUE OIBITOB,
WUTIOCTPUPYIOUIUX TTPUMEPHI
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOKEHUSI, COCTUHECHMUS ).
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnBITHI, WITIOCTPUPYIOIINE TTPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHBIX
peakiuii (ropeHue, peakiuu
Pa3JIOAKEHUS], COCTUHEHMUS)

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSL COCTaBIIeHUs (POPMYIT BEIIECTB,
ANIEKTPOHHOTO OaslaHca peaKIni.
Onpenensite CTENEHb OKUCIEHUS AaTOMOB
XUMHUYECKUX IJIEMEHTOB 110 OpMysiaM H
COCTaBIIATH (POPMYJIbI OMHAPHBIX
COEJIMHEHUH M0 CTENEHHU OKUCIICHUS
aTOMOB XMMUYECKHUX JIEMEHTOB.
Ornpenensitb OKUCIUTEND U
BOCCTAHOBUTEINL. PaccTaBisaTh
KOA(PPUIIMEHTHI B CXeMaX MPOCTHIX
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkuuii METOJI0M 3JIEKTPOHHOTO
OanaHca.

HaGnronaTe XuMHUYECKHE OTBITHI

10 IJIaHy, aHAJTU3UPOBATH U JIeTaTh
BBIBO/IbI.

Ucnons3oBate UKT nist cozganus
MOJENEN, MOArOTOBKY IIPE3CHTALINH,
JIOKJIaJIOB IO TEME.

BricTpanBaTh pa3BEpPHYThIE TUCHbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM Ha
uHGOpPMAIIMIO U3 yUeOHHUKA U IPYTHX
HMCTOYHUKOB, B TOM uucie MHTepHera

Wroro o pazgeny 15
PesepBHOE Bpems 3
OBUIEE YNCJIO YACOB 68

[10 ITIPOI'PAMME




9 KUIACC

Ne
/o

HanmenoBanne
pa3esioB U TeEM
y4eOHOro npeaMera

KommuectBo
4acoB

Coneprxanue oOydeHus

OcHOBHBIE BUJIBI JEATEIHHOCTH
00yyJaroImuxcs

Pa3jnen 1. BemnecTBO M XMMUYeCKHE PeaKINH

1.1

[loBTOpEHue n
yriyOsieHue 3HaHu|
OCHOBHBIX pa3/IeioB
Kypca 8 kiracca

5

[lepnonnueckuii 3akoH. [lepuoanyeckas
CHCTEMa XMMHUYECKHUX DJICMCHTOB

J.N. Menneneea. CTpoeHUE aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB
XAMHUYECKHUX DJIEMEHTOB IIEPBBIX TPEX
MIEPHUOJIOB, KAJIHS, KAIBIUS U UX
COCJIMHEHUN B COOTBETCTBUU

C TIOJIOKEHUEM DJIEMEHTOB

B [lepnoanyeckol cucremMe U CTpOEHUEM
UX aTOMOB.

CtpoeHue BelecTBa: BUIbl XUMHUECKOU
CBsI3U. THITBI KPUCTAJUTMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOWCTB
BEIIIECTBA OT TUIA KPUCTAIIINYECKON
PEIIETKY U BUJIa XUMHUYECKON CBA3H.
Knaccuduxanust 1 HOMeHKIIaTypa
HEOPraHUYECKHUX BEIIECTB. XMUMUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS

K Pa3JIMYHBIM KJIaCCaM HEOPTaHUYECKUX
COCJIMHCHUM, TeHETUYECKas CBS3b
HEOPraHUYECKHUX BEIIECTB.

XapakTepu30BaTh XUMHUYECKHUE JIEMEHTBI
MIEPBBIX TPEX NEPUOJOB, KA U KaJIbLIUs
I10 UX I0J0kKeHuto B [lepuoanueckon
cucteme /1. 1. Mennaeneena.
KnaccuduimpoBath 1 Ha3bIBaThH
HEOPraHUYECKHUE BEIIECTBA U3YUYECHHBIX
KJIACCOB.

OnuceiBaTh 001IME XUMUYECKUE
CBOWCTBA BEILIECTB PA3JIMYHBIX KIACCOB,
MOJATBEPKAATh CBOMCTBA MPUMEpPAMU
MOJIEKYJISIPHBIX YPABHEHUN XUMUYECKUX
peaKUnil.

Onpenensate BUJ XUMUYECKOHN CBSI3U U
THUI KPUCTAJUIMYECKOU PEIIETKU
BEIIECTBA.

IIporuo3upoBarth CBOMCTBA BELIECTB

B 3aBUCHUMOCTH OT UX CTPOCHHUS.
BricTtpauBaTh pa3BEpHYTHIC TUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha nHpopMaIuio U3 yueOHUKa U
CIIPAaBOYHBIX MAaTEpUAIIOB, TPAMOTHO




Xumuyeckuii IKcnepumenm:
Jlemoncmpayuu:

03HAKOMJIEHUE C MOJICTIAMU
KPUCTAJUIMYECKUX PEIIETOK
HEOPraHMYECKHUX BEIIECTB — METAJLJIOB
U HeMeTaJlyIoB (TpaduTa u aiMasza),
CJIO’KHBIX BEIIECTB (XJIOpHIa HATPHUS)

HCIIOJIb30BaTh U3YYECHHBIN ITOHATUNHBIN
arnmapar Kypca XUMuu

1.2

OcHOBHBIC
3aKOHOMEPHOCTH
XAMHUYECKUX
peakiui

Knaccudukanus XuMu4eckux peaxiun
10 pa3IMYHBIM MpU3HAKaM (10 YHUCITY U
COCTaBY yYaCTBYIOUIMX B PEAKIIUU
BELIECTB, IO TEIJIOBOMY 3P QEKTY,

10 U3MEHEHUIO CTETICHEN OKUCIICHUS
XUMUYECKUX JIEMEHTOB,

0 00PaTUMOCTH, TIO YYACTHUIO
KaTajn3aropa). JK30- U
SHJIOTEPMUYECKUE PEAKLINH,
TEPMOXUMHUYECKUE YPABHEHUS.
[TonsiTHE O CKOPOCTH XUMUYECKOMN
peakimu. [Tonsitue 06 0oOpaTUMBIX

U HEOOPATUMBIX XUMUUECKUX PEAKIIHIX.
[ToHsITHIE O TOMOTEHHBIX U TeTePOTEHHBIX
peakuusx. [lonsTue o karanuse.
[ToHsiTHE 0 XMMUYECKOM PABHOBECHH.
@DaKTOpHI, BIAUSIONINE HA CKOPOCTh
XUMHAYECKON PEAKLINH U MOJI0KEHUE
XUMUYECKOTO PaBHOBECHSI.
OKuCANTENPHO-BOCCTAHOBUTENBHBIE

PackpbIBaTh CMBIC U3y4aeMbIX IOHATUN
Y IPUMEHSTH 3TU MTOHATUS IPHU ONMMCAHUU
CBOWCTB BELIECTB U UX IIPEBPALLICHUMN.
KnaccuduimpoBats xuMuyeckue
PEAKLINU IO PA3JIMYHBIM IPU3HAKAM.

Y cranaBnuBaTh 3aBUCUMOCTB CKOPOCTH
XUMHYECKOUN pEaKIMu OT Pa3IMYHBIX
(haxTopoB.

IIporao3upoBaTh BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUIN
B PA3JIMYHBIX YCIIOBUSX.

OnpenensaTe OKUCIUTED U
BoccTtaHoBuTenb B OBP.

CocTaBIsATh 2JIEKTPOHHBIN OanaHC
peaKuuu.

[Tpon3BOIUTE BBIYUCICHUS

10 XUMUYECKUM YPaBHECHUSIM.
VYyacTBOBaTh B COBMECTHOM padboTe

B [Iape WJIU TPYIIIE.

BricTpanBaTh pa3BEpHyThIE MNCHMEHHBIE




pEeaKILMH, FIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHON
peakuun. CocTaBieHUE ypaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTEIIbHBIX
peakiuuii ¢ UCTIOIb30BAHUEM METO/1a
AJIEKTPOHHOTO OajaHca.

Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON peakluu OT BO3JEUCTBUSA
pa3IMYHbIX (PaKTOPOB.

OnBITHL, WILTIOCTPUPYIOIINE TPUMEPHI
OKHCIIUTETHHO-BOCCTAHOBUTEIIBHBIX
peakuuii (ropeHue, peakuuu
Pa3JIoKEHUsI, COCTUHECHUS ).
Buviuucnenus:

KOJIMYECTBA BEIIECTBA, 00bEMA U MACCHI
peareHToB WU MPOJYKTOB 110
ypaBHEHUSIM XUMHUYECKUX PEaKInit

Y YCTHBIE OTBETHI C OIIOPOU

Ha HHQpOpMaIUIO U3 yUeOHHNKA U
CIIPaBOYHBIX MATEPHUAJIOB, FPAMOTHO
HCIIOJIb30BaTh NU3YUYECHHbBIA OHATUUHBIN
amnrapar Kypca XuMuu

1.3

DIEKTPOIUTHYECKAS
JTUCCOIHAIIHS.
XHUMUYECKUE
peakuu

B pacTBOpax

Teopus 3JIEKTPOTUTUYECKON
JTACCOLIMALINU. DJICKTPOJIUTHI U
HE3JIEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M QUCCOIUALIMU BEILECTB

C Pa3JIMYHBIMU BUJAMHU XUMHUYECKOU
cBs3u. Crenenp nuccoranui. CHILHBIC
U CJ1a0bIe AJIEKTPOJIUTHI.

Peaknium nonnoro ooMeHa. YciaoBus

PackpbIBaTh CMBICH U3y4aeMbIX TOHSATHH,
a TAKX€ CMBICII TEOPUH
AJICKTPOJIUTUYECKOU TUCCOIHALIHH.
OOBSICHATH IPUYMUHBI
3JIEKTPONPOBOAHOCTH BOJHBIX PACTBOPOB
BEILIECTB, pa3anuyaTh CJIa0ble U CUIIbHBIC
3JIEKTPOJIUTHI.

CocTaBisTh ypaBHEHUS TUCCOLUALINT




MPOTEKaHUs PEaKIil HOHHOTO OOMEHa,
MIOJTHBIE U COKPAIIEHHbIC HOHHBIE
ypaBHeHUs peakiuid. CBOMCTBA KUCIIOT,
OCHOBAHHWH U COJIEM B CBETE
MPEJCTABICHHI 00 AJIEKTPOIUTUYECKOU
nucconuanuu. KauecTBeHHbIE peakiiuu
Ha MoHbI. [IoHsTHE O THApPONIHN3E CONEN.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

HccnenoBanue 351€KTpONPOBOJHOCTH
pacTBOPOB BEWIECTB, MPOIIECCa
JTUCCOLMALINY KUCIIOT, IIeJI0Yei

U coJieit (BO3MOKHO HCTIOJb30BAHKE
BHJICOMATEPHUAJIOB).

OnpIThl, WUTIOCTPUPYIOIIHWE MPU3HAKU
IPOTEKAaHMS PEAKIIU HMOHHOTO OOMEHa
(oOpa3oBaHue ocajika, BbIJICJICHHUE ra3a,
00pa3oBaHUE BOJIbI).

Pacrnio3zHaBaHre HEOpPraHMYECKUX
BEILIECTB C MOMOIIbIO KAYE€CTBEHHBIX
peakiii Ha HOHBI.

JlabopamopHhuwiii onvim:

N3ydenune npu3HaKoB MPOTEKAHUS
peakIuyu HOHHOTO 0OMeHa B pacTBOpax
AJIEKTPOJIMTOB (C 0Opa3oBaHUEM OcCajKa,
BBIJIEJICHUEM Ta3a, 00pa30BaHUEM BO/IbI).
llpakxmuueckas paboma:

KHCJIOT, IIEI0YEH U COJICH, HOIHbBIE U
COKpalIEHHbIC HOHHBIE YPaBHEHUS
XUMUYECKUX PEAKIIMi HOHHOTO OOMEHa,
KpaTKHE UOHHBIC YPABHEHUS MPOCTHIX
pEaAKIH TUAPOIIN3a COJEH.
XapakTepusoBaTh 00IIHE XUMHUYECKUE
CBONCTBA BEILECTB PA3JIMYHBIX KJIACCOB
Ha OCHOBE TEOPHUH AIEKTPOJIUTHIECKON
JTUCCOLIMALINY; TOATBEPKIATh CBOMCTBA
MIPUMEPAMH MOJIEKYJISIPHBIX U MOHHBIX
YPAaBHEHHUN XUMUAYECKUX PEAKLIHHM.
PeraTe s3kcriepuMeHTaIbHbIE 33JaUH

110 TEME.

[InaHupoBaTH U OCYIIECTBIISTH

Ha MPaKTUKE XUMHUECKHUE
HKCIIEPUMEHTHI, TPOBOJIUTH HAOIIIOICHHSI,
JienaTh BBIBOJIBI IO PE3YyJIbTaTaM
AKCIIEPUMEHTA MPU MPOBEICHUU
71a00PATOPHBIX OMBITOB U MPAKTUYECKUX
paborT.

CrnenoBaTh mpaBmiIaM 0€30MacHOMN
paboThI B 1a0OPATOPUH TTPU
HCIIOJIb30BaHUN XUMUYECKOU MOCYAbI U
o0opy0oBaHUSI.

[IpoBOANTE BBIYMCIEHUS 10 XUMUYECKUM
YPaBHEHHUSIM.

VYyacTBOBaTh B COBMECTHOM paboTe




Ne 1. Pemienue sxcriepuMeHTaIbHbIX
3ajJa4 110 TEMeE.

Buviuucnenus:

10 YPABHEHUAM XUMHYECKUX PEAKIIHI

B [1IAp€ WJIH TPYIIIIE.
BricTpauBaTh pa3BEPHYTHIC TUCHMEHHBIE
U YCTHBIE OTBETHI C OMIOPOM

Ha MHGOPMAIIHIIO U3 yUeOHUKA U JPYTUX
HMCTOYHUKOB MH(GOPMAIINH, B TOM YHCIIC
NuTepuera

Hroro no pazuneny
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Paznen 2. HemeTa/JIbI M X COCIUHEHUSHA

2.1 | Obmas 4
XapaKTEePUCTUKA
XUMHYECKUX
3JIEMEHTOB
VIIA-rpynisi.
["anmorensl

OO0m1as xapakTepuUCTUKa rajJOTreHOB.
Oco00EHHOCTH CTPOCHHUS ATOMOB,
XapaKTEePHbIC CTEIICHU OKUCIICHUS.
Ctpoenue u pu3nyecKre CBOMCTBA
MPOCTHIX BEIIECTB — raJIOTCHOB.
XUMHUYECKHE CBOMCTBA HA TPUMEPE
xJiopa (B3auMO/ICICTBUE ¢ METaJlJIaMU,
HEMETaJJIaMH, 11eJI0YaMu ).
Xnoposonopon. CoJisiHast KUCIOTA,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
IpUMeHeHue. JlercTBue xjaopa u
XJIOPOBOJOPOJA HA OPTaHU3M YeJIOBEKa.
Baxueimme XJ10puIbl ¥ UX HAXO0KICHUE
B IIPUPOJIE.

Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

OnbITHI, OTpaxaronye GU3NIeCKue u
XUMUYECKUE CBOMCTBA TAJIOTEHOB U UX
COEIMHEHUI (BO3ZMOMXHO UCIOJIb30BAHUE

OOBsICHATH 00ITHE 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOWCTB HEMETAJUIOB U UX
COEMHEHNH B MPEIENIax MaJIbIX
NEPUOOB U TJIABHBIX NOJArPYHI
[leproanueckoi CUCTEMbI XUMUYECKUX
DJIEMEHTOB C YYETOM CTPOCHUS UX
aTOMOB.

XapakTepusoBaTh (HU3NYECKUE U
XUMHUYECKHE CBOMCTBA IPOCTHIX BEILIECTB
raJIOreHOB (Ha MpUMEpE XJI0pa) U
CJIOHBIX BEILECTB (XJIOPOBOJAOPOAA,
XJIOpUJa HaTpHs), CIOCOOBI UX
MOJIyYeHUsl, IPUMEHEHUE U 3HAYCHUE

B TIPUPO/IC U JKU3HU YEIIOBEKA.
OmnpenensiTh XJIOPUI-HOHBI B paCTBOPE.
[ImannpoBaTh U OCYIIECTBIATH

Ha NPAKTUKE XUMUYECKHE
HKCIIEPUMEHTBI, IPOBOAUTH HAOJIIOIEHUS,
JIeJ1aTh BBIBOJIBI IO PE3yJIbTaTaM




BUJICOMATEPUAIIOB).

O3HakomIieHHe ¢ 00pa3laMu XJIOPHUIOB
(raJIoreHuI0B).

JlabopamopHhuwiii onvim:

N3ydenue CBOMCTB CONSTHON KHCIIOTHI.
[IpoBeneHME KAYECTBEHHBIX PEAKIIHMA
Ha XJIOPUJI-UOHBI.

lIpakmuueckas paboma

Ne 2: Tlosrydenue CONSTHOU KUCIIOTHI,
VU3y4YEHHE €€ CBOUCTB.

Boruucnenus:

M0 YPaBHEHUSIM XUMUYECKUX PEAKIUH,
€CJIM OJIMH M3 PEareHTOB JI1aH B N30BITKE

AKCIIEPUMEHTA ITPU MPOBEAECHUN
71a00paTOPHBIX OIBITOB U MPAKTUYECKUX
pabor.

CrnenoBath npaBuiiaM 0e30MmacHON
paboTHI B Tab0opaTopuu

TP UCTIOIB30BAHUHA XUMHUYECKOM
NOCyZbl U 000pYTI0OBaHUS.

BeicTpauBaTh pa3BEpHYTHIE MUCbMEHHBIE
Y YCTHBIE OTBETHI C OIIOPOM

Ha UHPOpPMAITUIO U3 yueOHUKA U
CIPABOYHBIX MATEPUAJIOB, IPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATHWHBIN
anmnapar Kypca XuMuu

2.2

OO6mas
XapaKTepUCTUKA
XAMUYECKHX
3JICMEHTOB
VIA-rpynmnsi. Cepa
U €€ COeIUHEHUA

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VIA-rpynmnel. OcoO€HHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTEIICHN
OKHCIICHHS.

CrpoeHue n pu3nIeCcKrUe CBOMCTBA
IIPOCTHIX BEIIECTB — KUCIIOPOAa B CEPBI.
AJTOTpOITHBIE MOU(HUKAITIN KUCIOPO/Ia
U cepbl. XUMUYECKHE CBOMCTBA CEPHI.
CepoBoI0po/I, CTPOCHHE, PU3HICCKUEC U
XUMHUYECKUE CBOMCTRBA.

OKcHIBI cephbl KaK TIPEICTaBUTEIN
KHCJIOTHBIX OKCHJIOB.

Cepnas kuciora, GU3NIECKUE U
XUMHUYECKHEe CBOMCTRBA (00IITHe KaK

OOBICHATH O0IITHE 3aKOHOMEPHOCTHU

B U3MEHEHHUU CBOMCTB 3JIEMEHTOB
VIA-rpynnsl ¥ UX COEIMHEHUH C YYETOM
CTPOEHUS UX aTOMOB.
XapakTepuzoBaTh (HpU3NYECKUE U
XAMUYECKHE CBOMCTBA MPOCTOTO
BELIECTBA CEPBI U €€ COCTMHECHUN
(cepoBOAOPOIa, OKCUIOB CEPBI, CEPHOI
KHCJIOTBI, CyJIb(aTOB), CIIOCOOBI MX
MOJTy4YeHHUsI, IPUMEHEHUE U 3HAYCHHUE

B MPUPOJE U )KU3HU YETIOBEKa.
Onpenenats HaTUIKE CyIb(aT-nHOHOB
B PacTBOpE.

OOBICHATH CYITHOCTh 3KOJIOTHYECKUX




IIPEACTABUTEIS KIIACCa KUCIOT U
cnenupuyueckre). XuMUYECKHUE PEaKIuHu,
JIEXKAIKE B OCHOBE MTPOMBIIIIIEHHOTO
croco0a MoJy4YeHUs CEpHOM KUCIIOTHI.
[Tpumenenue. Conu cepHOU KUCIOTHI,
KaueCTBEHHAsl peaKiysl Ha CyJIb(aT-HOH.
Haxoxnenue cepsl U €€ COeTMHEHNI

B IPUPOJIe. XUMHYECKOE 3arpsi3HEHUE
OKpY>KaroIlEel Cpeibl COETUHEHUSIMU
cepbl (KUCIOTHBIE JTOXK]IU, 3arpsiI3HEHUE
BO3]lyXa U BOJOEMOB), CIIOCOOBI €T0
MPEIOTBPALICHHUS.

Xumuueckuii IKCnepumenm:
Jlemoucmpayuu.

O3zHakomIIeHHE ¢ 00pa3liaMH Cephl U e€
COCTMHEHUSIMU (BO3MOYKHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB).
HaGnronenue nporecca 00yrivBaHus
caxapa noJi 1elCTBUEM
KOHLIEHTPUPOBAHHOM CEPHOMN KUCIIOTHI.
JlabopamopHvie onvimei:

N3ydenrne XMuMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOU KHCIIOTHI.
[IpoBeneHre Ka4eCTBEHHOM peaKluK Ha
cynbdaT-uoH U HAOII0ICHUE MpU3HaKa
€€ MPOTEKaHUS

po0JieM, CBSI3aHHBIX C TepepaboTKON
COEIMHEHUI Cephl.

[1naHupoBaTh U OCYIIECTBIISTh

Ha TIPAKTUKE XUMUICCKUC
HKCIIEPUMEHTHI, IPOBOJIUTH HAOIIOICHHS,
JienaTh BBIBOJIBI IO pe3yJIbTaTam
HKCIIEPUMEHTA.

CrnenoBathb mpaBuiiaM 0€30MacHOM
paboThI B 1abOpaTopuu

MIPY UCTIOIH30BAHUU XUMHUYECKOM
MOCY/Ibl U 000pYAOBAHUS.

[Tpou3BOANTH BBIYUCICHUS

M0 XUMUYECKUM YPABHEHHSIM.
Hcnonb30BaTh MpH BHIMOJIHEHUT
y4eOHBIX 3aJaHUIl TEKCThl YUEOHHKA,
CIIPaBOYHBIE MATEPUAITBI
(ITeproguveckyro CHCTEMY XUMHYCCKUX
sanemenToB /. 1. MenneneeBa, Tabnuiy
PacTBOPUMOCTHU KHUCJIOT, OCHOBAaHUM 1
COJIEN B BOJE, MIEKTPOXUMUYECKUH DAL
HaIpsHKEHU METaJIoB).

Hcronp30BaTh P BHITIOTHEHUN
y4eOHBIX 3aJJaHUM U B MPOIIECCe
HCCJIEIOBATEILCKON JEATEILHOCTH
HAyYHO-TIOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJEP>KaHUsI, CITPABOYHBIE
Marepualibl, pecypcel IHTEpHETA




2.3

Obmas
XapaKTepUCTUKA
XUMHYECKUAX
AJIEMEHTOB
VA-rpynmsl.

Azort, hocdop u ux
COETUHEHMUSI

OO6mrast xapaKTepUCTHKA PJICMEHTOB
VA-rpynibel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

A3OT, pacnpoCTpaHEHUE B IPUPOJIE,
bu3nuecKre U XUMUYECKUE CBOMCTBA.
Kpyrosoport azora B nmpupoze.
AMMUak, ero (U3NYECKre U XUMUYECKUE
CBOWCTBA, OJIyYEHUE U TPUMEHECHHUE.
Conu ammonus, ux (GU3NYECKUe U
XUMUYECKHE CBOMCTBA, TPUMEHECHHUE.
KauectBenHnas peaxius Ha HOHbBI
aMMOHHUSI.

A30THas KUCJIO0Ta, €€ MOJTy4YECHUE,
dbu3nUecKue U1 XUMUYECKHUE CBONCTBA
(oOmue kak mpeAcTaBUTENA Kiacca
KHCJIOT U crienupuuecKue).
Hcnonbp30BaHre HUTPATOB U COJIEN
aMMOHHUS B KQ4€CTBE MUHEPAJTbHBIX
ynoopeHnil. XuMHYeCKOe 3arps3HeHue
OKPYXaroUIeH Cpebl COCTUHEHUSIMA
a3o0Ta (KUCIIOTHBIE T0OXKIH, 3arPsI3HECHUE
BO3/1yXa, IOYBBI U BOJIOEMOB).
docdop, amIoTpornHbIe MOAU(PUKAITUN
docdopa, puzndeckre 1 XUMUIECKHUE
cBoiictBa. Okcun pocdopa (V) u
dbocdhopHas kuciora, puzndeckue u

OOBsCHATH 00IITHE 3aKOHOMEPHOCTH

B U3BMEHEHHH CBOMCTB 2JIEMEHTOB
VA-rpynnel 1 X COEIMHEHUN C YYETOM
CTPOEHUS UX aTOMOB.

XapakTepusoBaTh PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB
azota u ¢ocdopa u uX CoeTUHEHUN
(amMmmmaka, coneii aMMOHUSI, Q30THOM
KHCJIOTBI, HUTPATOB, okcua (ocdopa (V)
u hochopHo KUCIOTHI, (hochaToB),
CIIOCOOBI MX TIOJTYYCHHMS, MPUMCHECHHUE U
3HAUYEHUE B MPUPO/JIE U )KU3HU YEIIOBEKA.
Onpenensate HOHBI aMMOHUA U (hochat-
MOHBI B PaCTBODE.

OOBIICHATH CYIIHOCTh IKOJIOTHIECKUX
po0JieM, CBA3aHHBIX ¢ HAXO0XKICHUEM
coenuHeHuit azora u pochopa

B OKpY>Karolieu cpeae.

[ImanupoBaTh U OCYIIECTBIISITH

Ha TIPAKTUKE XUMUYICCKUC
AKCIIEPUMEHTHI, MPOBOAUTH HAOIIOICHUS,
JIeIaTh BBIBOJIBI ITO pe3yIbTaTaM
AKCIIEPUMEHTA TP MPOBEJCHUU
71a00pPaTOPHBIX OMBITOB M MPAKTHUCCKOU
paboTHI.

CrnenoBaTh mpaBmiiaM 0€30TaCHOM
paboThI B 1abOpaToOpuu




XMMHUYECKUE CBOMCTBA, MOJIyYEHHUE.
Hcnonb3oBanue pocdaToB B KauecTBE
MUHEPATBHBIX yI00pEHUIA.
Xumuueckuii IKcnepumenm:
Jlemoncmpayuu:

O3HakOMJIEHHE C PU3NUECKUMU
CBOMCcTBaMu a3oTa, pocdopa

U UX COEAUHEHUH (BO3MOKHO
UCIIOJIb30BaHUE BUIEOMATEPUATIOB).
O3HakomIieHHE ¢ 00pa3liaMH a30THBIX U
bochopHBIX yI00pEeHUIA.

[Tonyuenue, cobupanue, pacro3HaBaHue
Y U3YYEHHE CBOMCTB aMMHAKA.
B3anmopelicTBue KOHIIEHTPUPOBAHHOM
a30THOM KUCJIOTHI C MEIbIO (BO3MOYKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB).
Jlabopamopnvie onvimul:

[IpoBeaeHne KaYECTBEHHBIX PEAKIIMA
Ha MOH aMMOHUA U pochar-uoH, u
U3Y4YEHHUE NPU3HAKOB UX IPOTEKAHUS.
lIpakmuueckas paboma

Ne 3: Tlonydyenune ammuaka, U3yueHue
€ro CBOMCTB.

Buviuucnenua:

M0 YPaBHEHUSAM XUMHUYECKHUX peaKlui

IIPU UCIIOJIb30BAHUN XUMHUYECKON
MOCY/Ibl U 000PYI0BAHUSI.
[Ipon3BOANTE BBIYUCICHUS

10 XUMAYECKUM YPABHECHUSIM.
Hcnonb30BaTh npH BBIITOJTHEHUU
y4eOHBIX 3aJaHUI TEKCThl YUCOHHKA,
CIIPaBOYHbBIE MAaTEPUAIIBI
(IeproAMYECKYI0 CUCTEMY XUMUYECKHUX
anemenToB J1. 1. Menaeneesa, Tabiuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUUN U
COJIEUN B BOJE, DJIEKTPOXUMHUYECKAN ST
HaIpsHKEHUN METaJIOB)




2.4

Obmas
XapaKTepUCTUKA
XUMHUYECKUX
AJIEMEHTOB
IVA-rpymisbl.
Yraepon u
KPEMHUH, U UX
COCIMHEHHUS

OO6mrast xapaKTepUCTHKA PJICMEHTOB
IVA-rpynmnbsl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIICHU
OKHUCJICHHUS.

Yraepos, atoTponHbie MOAU(GUKALINH,
pacnpocTpaHeHue B IPUPOJIE,
bu3nUecKue 1 XUMUYECKUE CBOMCTBA.
Ancoporusi. KpyroBopoT yriiepoaa

B IIPUPOJIE.

Oxkcupel yriiepoja, ux Guznueckue u
XUMHUYECKHUE CBOMCTBA, JICHCTBUE

Ha JKMBBIC OPTaHU3MBI, TTOTYUYECHUE U
IIPUMEHEHHUE. DKOJIOTHYECKUE
POOJIEMBI, CBSI3aHHBIE C OKCHIOM
yriepoaa (1V), runoresa rimo0aasHOTO
NOTEIJIEHUS KJIMMaTa, TAPHUKOBBII
addexr.

VYronbHast KUCIOTA U €€ COJU, UX
bu3nYecKre U XUMHUUYECKUEe CBONCTBA,
MOJIYYEHUE U IPUMEHEHUE.
KauecTBenHas peakius Ha kKapOOHAT-
noHbl. Mcronp3oBanne KapOOHATOB

B OBITY, METUIIMHE, TIPOMBIIIIIEHHOCTH H
CEJIbCKOM XO35M1CTBE.
[lepBoHavasIbHBIE MOHATHS

00 OpraHNYEeCKUX BEMIECTBAX KaK

0 COEIMHEHUSIX YIriiepoja (MeTaH, 3TaH,

OOBsCHATH 00IITHE 3aKOHOMEPHOCTH

B U3BMEHEHHH CBOMCTB 2JIEMEHTOB
IVA-rpynmnsl 1 UX COEIUHEHUN C yUETOM
CTPOEHUS UX aTOMOB.

Xapaktepru3oBaTh GU3HUECKUE U
XUMHUYECKUE CBOMCTBA MPOCTHIX BEUIECTB
yTIepoJia U KPEMHHUS U UX COCTUHEHUN
(OKCHIIOB yTIIepOa, YTOJbHOU KUCTOTHI,
KapOOHATOB, OKCHJIa KPEMHU,
KPEMHHEBOU KHMCIIOTHI, CUITUKATOB),
CIIOCOOBI MX TIOJTYYCHHMS, MPUMCHECHHUE U
3HAUYEHUE B IPUPOJIC U KU3HU YEIOBEKA.
OOBICHATH TPUYUHHO-CJICICTBCHHYIO
CBSI3b: CTPOEHHUE BEIIECTBA — CBOMCTBA
— TIPUMEHEHUE — Ha pUMepax
COEIMHEHNH YIIIEpOJa U KPEMHHUS.
Onpenensatb KapOOHAT- ¥ CUITUKAT-UOHBI
B pacTBOpeE.

OOBSICHATD CYIIHOCTh IKOJIOTHYECKUX
po0JIeM, CBI3aHHBIX C HAXOKICHUEM
VTJIEKKUCIIOTO T'a3a B OKpYKarolleil cpese.
[ToaTBepk1aTh 0COOEHHOCTH COCTaBa
OpPTraHUYECKUX BEIICCTB MPUMEpaMHU
MPOCTHIX COSAMHEHUN (METaH, dTaH,
STUJICH, alleTUJIEH, 3TAHOJ, TIIUICPHH,
YKCYCHAasi KHCJIOTa), B3aUMOCBSA3b
HEOPTaHWYECKUX COSTUHEHUH yTriiepoaa u




STUJICH, alleTUJICH, TaHOJI, TTIUIEPHH,
YKCYCHAasi KHUCIIOTA).

[IprpoaHbIE NCTOYHUKH YIIIEBOJLOPOIOB
(yromb, MpUpPOAHBIN ra3, HeTh),
MPOJYKTHI MX MepepadoTKH (OCH3UH),
UX POJIb B OBITY M IIPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMONOTUYECKU BaXKHBIX
BELIECTBAX: KUpax, OelIKax, yriieBoJax —
Y UX POJIH B KU3HU YEIIOBEKA.
MartepuanabHOE €TUHCTBO OPTAHUYECKUX
U HEOPraHWYECKUX COCTUHEHUI.
Kpemuuii, ero pusnueckue u
XUMHUYECKHE CBOWCTBA, MOJTYYCHHUE U
npuMmeHnenne. CoeTMHEHUs! KPEMHHUS

B ipupojie. OO01re npeacTaBIeHUs

006 okcuze kpemuus (1V) u kpeMHUEBOM
KHCJIOTE.

Cunukatsl, UX UCIIOJIb30BAaHUE B OBITY,
MEIHIINHE, TPOMBIITUIEHHOCTH.
Baxueimme cTpouTenbHble MATEPUAIIBI:
KepaMHKa, CTeKJIO, [IEMEHT, OETOH,
xesne300eToH. [Ipo6iaembl 6e3omacHOro
UCIIOJIb30BAHUS CTPOUTEIHHBIX
MaTeprajoB B IOBCETHEBHOM KU3HHU.

Xumuyeckuii IKcnepumenm:
Jemoncmpayuu:

Mopeny KpUCTAUIMYECKUX PEIIETOK

OpraHUYECKUX BEILECTB.
OnuckIBaTh poOJIb OEIKOB, JKUPOB U
YIJ€BOJIOB B (PYHKIIMOHUPOBAHUU JKUBBIX
OpraHU3MOB, COCTaB IPUPOTHBIX
HMCTOYHHUKOB YTJIEBOJIOPOJIOB, UX POJIb

B OBITY U TPOMBIIINIEHHOCTH.

[IpoBOINTH BBIYHCIIEHNUS 110 YPABHEHUSAM
XUMHUYECKUX PEAKIIUH.

[ImaHupoBaTh U OCYIIECTBIISTH

Ha IPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBI, MPOBOAUTH HAOIIOICHHUS,
JIeIaTh BBIBOJBI 10 pe3yJIbTaTaM
HKCIIEPUMEHTA ITPU MPOBEAECHUU
71a00PaTOPHBIX OIBITOB U MPAKTUYECKUX
paborT.

CrnenoBath npaBuiiaM 0€30MacHON
paboThI B J1abOpaToOpuu

MIPH UCTIOIB30BAHUN XUMUYECKOM
MOCY/IbI U 000PYI0BaHUSI.

Hcronbs30BaTh NP BBINOJIHEHUU
y4eOHbIX 3aJaHUI TEKCThl YUYeOHHKA,
CIIPABOYHBIE MaTEPHUAIIBI
(ITeppoguueckyro CUCTEMY XUMHYECKUX
anemenToB [[. 1. MenneneeBa, Tabmuiy
PacTBOPUMOCTH KHUCJIOT, OCHOBAaHUU U
COJIEU B BOJE, DIIEKTPOXUMHUYECKUH P
HaIPSHKEHUN METAJLIOB)




anmasa, rpadura, QpysepeHa.
O3HaKOMJICHHE C TIPOIIECCOM aFcopOLUn
PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM U yCTPONUCTBOM
IPOTHUBOra3a.

O3HaKOMIIEHHE C IPOIYKIHUEN
CUJIMKATHOM MPOMBIIIICHHOCTH
(Bugeomarepuaiibl: cuiMKaTHas
IIPOMBIIIIEHHOCTH ).

Mopenu MOJIEKYyJT OpraHUYECKUX
BELLECTB.

JlabopamopHmbwiti onvim:

[Tonyyenue, cobrpanue, pacro3HaBaHUE
Y U3YUYEHHE CBOMCTB YIJIEKHUCIIOrO rasa.
[IpoBeneHne KaueCTBEHHBIX peaKIuii

Ha KapOOHAT U CUJIUKAT-UOHBI U
W3YUYEHHUE MMPU3HAKOB UX NPOTECKAHUS.
IIpakmuueckue pabomui:

Ne 4. Tlonyuenue yriaekucioro rasa,
V3y4YECHUE €r0 CBOWCTB.

Ne 5. Pemenue skcnepuMEHTAIbHBIX
3a7a4 1o Teme «BaxHenIre HeMETaJUIbI
U UX COCTUHEHUS

Boruucnenus:

10 YPaBHEHUSIM XUMUYECKUX PEAKIIH

Hroro no pazneny
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Pa3nen 3. MeTa/lIbl H X coeAnHCHUA

3.1

OO01me cBoMCcTBa
METAJUIOB

4

OO6mrast xapaKTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nosoxkenus B [lepuoanueckon cucreme
XUMHYECKUX IJIEMEHTOB

JI.1. MenpaeneeBa u CTpOCHUSI aTOMOB.
Crpoenune metamioB. Mertainueckas
CBSI3b M METAJIMYECKas
KpUCTAJUIMYECKAs PELIETKA.
DJIEKTPOXUMHUYECKUAN PSJT HANIPSKEHUN
MeTaIIOB. DU3UYECKUE U XUMUYECKUE
cBoiicTBa MeTauioB. O0mIKe crocoob!
noixydyeHusa metaios. [lonstue

0 KOPPO3UHU METAJIJIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI KX OT KOPPO3HH.
CnuiaBel (cTalnp, 4yryH, TIOPATIOMUAHHM,
OpoH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIILJIEHHOCTH.

Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

OO6pa3sisl METAIIJIOB U CTLJIABOB.
N3ydenue pe3ynbTaToB KOPPO3UHU
METaJIJIOB (BO3MOYKHO HCIIOJIB30BaHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimol:
O3HakomiieHue ¢ oOpa3liaMyu METaIOB U
CIUTaBOB, UX (PU3MUYECKUMH CBOMCTBAMHU.

PackpbIBaTh CMBICH N3y4aeMbIX HOHATHIA
Y TIPUMECHSTH 3TU TTOHATHUS TIPYU ONMCAHUN
CBOWCTB BEILIECTB U UX ITPEBPALLCHUN.
OOBACHATH 0011IHE 3aKOHOMEPHOCTH

B U3BMEHEHUU CBOMCTB 3JIEMEHTOB-
METaJIOB ¥ X COCTMHCHHUH C yIETOM
CTPOCHHUS UX aTOMOB.

XapakTepru3oBaTh CTPOCHHE METAIIJIOB,
o01me GU3NIeCKUe U XUMHIECKHE
CBOWCTBA METAJLIOB.

XapakTepu3oBaTh 001IKE CTIOCOOBI
MOJIYYCHHS] METAJLIOB.

OnurchIBaTh CIOCOOBI 3aIIUTH METAJIJIOB
OT KOpPpPO3UH.

CnenoBath npaBuiiaMm 0€301acHOMN
paboThI B 1ab0OpaTopuu npu
WCITOJIb30BAHUN XUMHYECKOU TTOCY/IbI U
000py10BaHUS.

[Tpou3BoaUTE BRIUKCICHUS

110 YPaBHEHUSIM XUMHUYECKHUX PEAKITUH,
€CIIi OJIMH U3 PEareHTOB COJIEPIKUT
TIPUMECH.

VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WU Ipymie.

Hcnonw30BaTh pu BBHITIOJTHEHUH
yueOHBIX 3a/laHui TEKCThl yuYeOHHKA,




Buviuucnenus:

[0 YPaBHEHUSIM XUMUYECKUX PEAKITUH,
€CJIU OJIMH U3 PEareHTOB COACPIKUT
MpUMecH

CIIPaBOYHbBIE MaTEPHAIIbI
(ITeppoanueckyro CUCTEMY XUMHUYECKHUX
anemenToB J[. 1. MenneneeBa, Tabmuiry
PacTBOPUMOCTH KHCJIOT, OCHOBAaHHUM U
COJIEN B BOJE, DJIEKTPOXUMHUYECKUU PAL
HaIpPsHKEHUI METAIIJIOB)

3.2

Baxnueiiue
METAaJUIbI U UX
COE€IMHEHUSA

16

[IlemoyHbIe METAIIBL: MOJIOKCHHUE

B [Ieprnoanyeckoil cucteMe XuMHUYECKUX
aneMmeHToB .M. Menzaeneesa, crpoeHue
HX aTOMOB, HAXOX/ICHUE B PUPOJIE.
dusnyueckre U1 XUMHIECKHE CBOMCTBA
(Ha mpuMepe HaTpus U Kaius). OKCUIbI
Y TUJIPOKCUIBI HATPUS U KaJIUS.
[IprMeHeHre MET0YHBIX METAJIOB U UX
COCJMHCHMHU.

[IlemouyHO3eMEIBbHBIC METAJIIBI MATHUHA U
KaJIBLIMI: nosioxkeHne B Ilepnognueckon
CHCTEME XMMHUUYECKHUX DJIEMEHTOB

.. MenpaeneeBa, CTpOCHUE UX aTOMOB,
HaxoXXJIeHUe B mipupojie. dusnyeckue u
XUMHYECKHE CBOMCTBA MarHus 1
Kanbplus. Baxkuenmue coequHeHns
KaJIbIUS (OKCHI, TUIPOKCHI, COJIH).
JKECTKOCTh BOAEI U CLIOCOOEI €6
YCTpaHEHHUS.

AJTIOMUHHH: TTOJIOKEHHE

B [leproanyeckoil cucteMe XMMHUYECKUX

OOBACHATH O0IITME 3aKOHOMEPHOCTH

B U3MCHCHUH CBOMCTB 3JIEMEHTOB-
METaJUIOB ¥ X COCTMHCHHUH B TPYIITIax

C YYETOM CTPOCHUS UX aTOMOB.
XapakTepu3oBath PU3NYECKUE U
XUMHUYECKHE CBOMCTBA MPOCTHIX BEIICCTB
METaJJIOB U UX COSAUHEHUMN (OKCHUIOB,
TUIPOKCHUIIOB, COJICH), CITOCOOBI UX
MOJTYYCHUS, IPUMCHCHHE W 3HAUCHHC

B MIPUPOJIE U )KU3HU YETIOBEKA.
YcranaBnuBaTh NPUYUHHO-
CJIEICTBEHHYIO CBSI3b: CTPOCHUE
BEII[ECTBa — CBOWCTBA — MPUMECHECHHE —
Ha TIPUMEpax U3ydyaeMbIX BEIICCTB.
Pacmo3HaBaTh ¢ MOMOIIBIO KAYeCTBEHHBIX
peaKIuii HOHbI METAJIOB: MarHus,
KaJIbIUs, AIIOMUHUSA, IMHKa, sxene3a (1)
u xenesa (1), mexu (11).

Jloka3piBaTh aM(pOTEPHBIN XapaKTep
OKCHUJIOB ¥ TUAPOKCH]IOB ATFOMUHUS U
[UHKA.




anemeHToB JI.W. MeHneneeBa, ctpoeHne
aToMa, HaXO0XKJICHHE B IPUPOJIE.
du3nyecKrue 1 XMMHUYECKUE CBOMCTBA
anmoMuHus. AM(OTEpHBIE CBOWCTBA
OKCHJa ¥ TUAPOKCHIA AITFOMUHUSL.
Keneso: nonoxenue B [lepuonnueckoit
CHUCTEME XMMHUYECKHUX JIEMEHTOB

JI.1. MenaeneeBa, CTpOEHHAE aTOMa,
HaxXOXJIeHue B npupojie. duznueckue u
XHUMHYECKHE CBOMCTBA Xkeje3a. OKCUIbL,
ruapokcuabl u conu xkenesa (1) u sxenesa
(III), ux coctaB, CBOWCTBA U MOTyYECHUE.
Xumuueckuii IKcnepumenm:
Jlemoucmpayuu.

Oco0eHHOCTH B3aMMOACHCTBUS OKCH/IA
KaJIbIIUSI ¥ HATPHUS C BOAOM (BO3MOYKHO
WCII0JIb30BaHUE BUCOMATEPHUATIOB).
OxpalMBaHue MJIaMEeHU HOHAMU HaTpus,
KaJIAS ¥ KallblKsl (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB)
HccnenoBaHue CBOMCTB KECTKOM BOIBI.
[Ipouecc ropenus xene3a B KUCIOPOJIE
(BO3MOYKHO HCIIOJIb30BAHUE
BHJICOMATEpUAIOB).

Jlabopamophvie onvimoi:

[IpoBeneHrne Ka4eCTBEHHBIX PEAKLIMHI
Ha MOHBI (MarHusl, KaJIbIUs, aTFOMUHUS,

[InanupoBaTh U OCYIIECTBIAThH

Ha MPAKTUKE XUMUYECKUE
AKCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHMUS,
JIeaTh BBIBOJIBI 110 pE3yJIbTaTaM
AKCIIEpPUMEHTA MIPU MPOBEICHUN
71a00paTOPHBIX ONBITOB U MPAKTHYECKUX
pabor.

Crnenosars npaBuiam 0e30macHOM
paboThI B 1abopaTopuu

IIPU UCTIOIb30BaHUN XUMHUUECKON
NOCy/ibl U 000PYyIOBaHUS.

[Ipon3BoaUTE BBIYUCIICHUS

10 XUMUYECKUM YPaBHEHUSIM.
VYyacTBOBaTh B COBMECTHOM paboTe

B IIape WK Ipynie.

BricTpauBath pa3BEépHyThie TUCHMEHHbBIE
Y YCTHBIE OTBETHI C OIIOPOH

Ha uHGOPMAITNIO U3 YICOHHKA U
CIIPaBOYHBIX MAaTEpPUAJIOB, TPAMOTHO
WCIIOJIb30BaTh U3YYEHHBIN TOHATUNHBIN
amnmapar Kypca XuMuHu




1HKa, sxenesa (II) u xxenesa (111), meau
(I1), onrcanue IPU3HAKOB UX
POTEKaHUSI.

HccnenoBanne aMmpOTEpHBIX CBONCTB
TUAPOKCUJIA ATIOMUHUS U THAPOKCHIA
[UHKA.

IIpakmuueckue pabomui:

Ne 6. JKEcTkOCTh BOJIBI M METOABI €€
yCTpaHEHHUS.

Ne 7. PeuieHue sKCriepuMEHTAIBHBIX
3a7a4 1o treMe «Bakuenme MeTajuisl U
UX COCIUHECHUS».

Buiuucnenus:

10 YPaBHEHUSAM XUMHUYECKUX PEaKIIUH,
€CJIM OJIMH M3 PEareHTOB JIaH B N30bITKE
WJIU COJICPKUT MPUMECH;

MacCOBOM JTOJIM BBIXOJA MPOIYKTa
peaKiuu

Wroro no paznemny 20

Pa3znen 4. Xumus U oKpyxawinas cpeaa

4.1 | Xumud n 3

OKpY’Karolas cpeaa

BemectBa u Marepuaibl B MOBCETHEBHOM
KU3HU 4enoBeka. bezonacHoe
MCTIOJIb30BAHUE BEIIECTB U XUMHUUYECKHUX
peakiwii B ObITy. [lepBas momorp npu
XUMHYECKUX 0KOTraxX U OTPaBJICHUSX.
XUMHYECKOE 3arpsA3HEHUE OKPYKAKOIIEH
cpeasl (IpeesibHast AOMyCTUMast

XapakTepu3oBaTh POJIb XUMUH

B Pa3NUYHBIX cepax AesTeTbHOCTH
JIFOJeH, OCHOBHBIE BEIIECTBA U
MaTepualbl, IPUMEHSIEMbIC B )KU3HU
COBPEMEHHOTO YeJIOBEKa.

OOBACHATH ycIOBHS 0€30MaCHOTO
MCIIOJIb30BaHUs BEIIECTB U XUMUYECKHUX




KOHIICHTpAIUs BemecTB. Poib xummun

B PEIICHUH 3KOJOTUYECKHUX MTPOOIIEM.
Xumuueckuii IKCnepumenm:
Jlemoncmpayuu:

H3ydenne oOpa3oB MaTepHuaIoB
(cTex0, CIUIaBbl METANIOB, TOJIMMEPHBIE
MaTepuabl)

peaxiuii B ObITY.

AHanu3upoBaTh U KPUTHUECKU
OLICHMBATh MH(OPMALIUIO O BIUSHUU
POMBIIIIIEHHOCTH, CEJIbCKOTO XO35HCTBA,
TPAHCIIOPTA U JIp. HA COCTOSTHUE
OKPYXaroUEH CPeIbl.

YMeTh 0Ka3bIBaTh NEPBYIO TOMOIIIH

IPU XUMHYECKUX 0’KOTaX U OTPABJICHUSIX.
[TpuarMaTh yyactue B 00CYKACHUN
npo6JieM XUMHUYECKOH U SKOJIOTHYECKON
HaIpaBJIEHHOCTHU, BbICKA3bIBaTh
COOCTBEHHYIO MO3UIMIO M0 MpodiieMe U
npejyaraTb BO3MOYKHBIE ITyTH €€
pelieHus

Hroro mo pazaeny: 3
PesepBHOE Bpems 3
OBHIEE YNCJIO YACOB 68

I10 TTPOT'PAMME




