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8 KUIACC

IlepBonauaibHbIe XUMHYECKHE TOHSITHS

IIpenmer xumuu. Ponb XMMUH B )KM3HH Y€JIOBEKA. XUMUs B CUCTEME HayK. Tena u BeniecTsa.
dusnyeckue CBOMCTBA BELECTB. ArperatHoe cocTosiHue BelecTs. [loHATHe 0 MeToaax MO3HAHUS B
xumud. Hucrele BemecTBa 1 cMecH. CriocoObl pa3aeneHus cMecei.

ATOMBI 1 MOJIEKYJIbl. XUMHUECKHE 3J1eMeHThl. CHUMBOJIBI XUMHUYECKHX 3J1eMeHTOB. [IpocThie u
CJIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuueckas ¢popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocrasa BelecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOCHUTENbHAsI MOJIEKYJIsipHas Macca. MaccoBast
JOJIs1 XMMHYECKOT0 3JIEMEHTA B COEIMHEHUU.

Komnuectso Bemecrsa. Monb. MosnsipHas Macca. B3auMOCBs3b KOIMYECTBA, MAaCChl M YUCIIA
CTPYKTYPHBIX €IUHUI] BeuecTBa. Pacyérnl mo GpopmyaMm XUMHUECKHUX COSTUHEHUH.

Qdusnyeckue U XUMHUYECKHUE SIBIIEHUS. XHUMHUYecKas peakuus U e€ MPU3HAKU. 3aKoH
COXpPaHEHHsT MacChl BEIIECTB. XHMMHUYECKHe ypaBHeHHs. Kiaccupukamuss XUMHUECKUX pPeakuui
(coenuHeHMsI, Pa3JIOKEHHUS, 3aMeIEeHUs, OOMEeHa).

Xumuueckuii IKCnepuUMeHm:

3HAKOMCTBO C XHUMHUECKOW MOCYyAOH, mpaBwiaMu padoThl B Jjaboparopuu M NpUEMaMu
oOpaimeHusi ¢ JabopaTOpHbIM OOOPYNOBAaHUEM, W3yYEHHWE M ONUCaHue (U3UYECKUX CBOWCTB
00pa3loB HEOPraHWYECKUX BEIIECTB, HaOmoaeHue (U3NYecKnx (IUIABJICHHE BOCKA, TasTHUE JIbAA,
pacTupaHue caxapa B CTyIKe, KUNIEHHE W KOHIEHCAUHWs BOJbI) U XMMHYECKHX (TOPEHHE CBEYH,
NPOKAJIMBAaHNUE METHOW MPOBOJIOKH, B3aUMONEHCTBHIE MeJa ¢ KHCJIOTON) sIBJIEHUH, HaOMoneHne u
ONHCAHNE MPHU3HAKOB MPOTEKAHMA XMMHYECKHX peakUui (pa3jiokeHue caxapa, B3aUMOACHCTBHUE
CepHON KHCJIOTBI C XJOpuaoM Oapusi, pasnoxkeHue ruapokcupa menu (1) mpu Harpesanwmw,
B3aMMOJECTBIE Kene3a ¢ pactBopom coj menu (II), uzydenne cnocobOB pasaeneHus: CMeCeid: ¢
MOMOIIBI0 MAarHuTa, (UIBTPOBAHHE, BBIIAPUBAHHME, AUCTWLLLNS, Xpomarorpadus, mpoBeaeHne
OYHCTKH TIOBAPEHHOH COJM, HAOMIOIEHHEe M ONHCAaHHE pPEe3yJIbTATOB IIPOBENEHHS OIbITA,
WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MAaCChl, CO3TaHNE MOZIEIIEH MOJIEKYJT (LIIapOCTEP>KHEBBIX ).

Bakneiimue npeaCTABHTEIH HEOPTAHHYECKHX BelEeCTB

Bo3nyx — cmecp razos. CocraB Bo3ayxa. Kuciaopon — 3/1eMeHT M IPOCTOE BEIECTBO.
Haxoxnenue kucimopoma B mpupone, (pusnueckue M XUMHUYECKHE CBOWCTBA (PeakmIMU TOPEHUs).
Oxcunpl. Ilpumenenue xkucmoponma. CnocoObpl mMmonydeHHs KUCJIOpoma B JlabopaTtopuu U
npombiiieHHOcTH. Kpyrosopor kucnopoma B mpupome. O30H — amuioTpomHas Mopupuxanms
KHCJIOPOAA.

TemnoBoit >P¢eKkT XUMUYECKOH peakluH, TEePMOXUMHUYECKUE VpPaBHEHHs, 0JK30- U
SHAOTEepMHUUECKHE peakiuu. TomamBo: yroib M MeTaH. 3arps3HEHHE BO3/AyXa, YCHUJIEHUE
MapHUKOBOTO 3 eKTa, pa3spymeHrue 030HOBOTO CIIOS.

Bognopon — anemenT u npocroe BeuiecTBo. HaxoxneHnue sogopoaa B npupoze, Gpusndeckue u
XUMHYECKUE CBOICTBA, MPUMEHEHHUE, CrIocoObl nonyyeHns. Kucnorsl u comm.

MostsipHbIil 00bEM ra30B. Pac4éThl MO XUMHUYECKUM YPABHEHUSIM.

dusnueckue CBOMCTBa BOAbL Bopa kak pacrsopurens. Pactsopel. HacelmeHHble u
HEHACBILIEeHHbIE paCTBOPbL. PacTBOPUMOCTD BelllecTB B BoAe. MaccoBast 10l BElLIecTBa B pacTBOpE.
Xumuueckue cBoicTBa BoAbl. OcHoBaHuUs. Pojb pacTBOPOB B MPUPONE U B JKU3HU YEJIOBEKA.
Kpyrosopot Bojbl B ipupoae. 3arpsisHeHHe NpUpoAHbIX BoA. OXpaHa U OUUCTKA IPUPOIHBIX BOJ.

Knaccupukanmst nHeopranmdecknx coemuHeHuit. Oxcunbl. Kiaccuukanmss OKCHUIOB:
conieoOpa3yromue (OCHOBHBIE, KUCIOTHBIC, amM(pOTepHbIe) U HecojeoOpasyromue. Homenknatypa
oKcuAoB. Pusnueckue U XuMUueckue coiictsa okcuaos. Ilonyuenne okcuaos.



OcuoBanust. Knaccudukanuss OCHOBaHMH: INENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHui. ®Pu3nyeckue M XUMHUYECKHE CBOWCTBA OCHOBaHuU. IlomyueHue
OCHOBAaHUM.

Kucnorer. Knaccugpukanus kucnor. HomeHknarypa kucnor. Pusmueckue U XUMHUECKHE
cBoiicTBa kuciaor. Psan akrusHoctu metauioB H. H. bekerosa. Ilonydyenue kucnor.

Comu. Homenknarypa coneit. @usnueckne U XuMHIeckue cBorcTaa coseit. [lomyuenue conei.

I'enernueckas cBsA3b MEXKAY KJIacCaMH HEOPTaHUYECKUX COEUHEHUM.

Xumuueckuii IKCnepuMenm:

Ka4eCTBEHHOE OMpeIeNieHHe COMAEpKaHWA KUCJIOpOIa B BO3AyXe, NOJy4eHHE, COOMpaHue,
pacrio3HaBaHWE M HW3yUYEHHE CBOMCTB KHUCJIOpPONA, HAOMIOACHHE B3aUMOAEHCTBUS BEIIECTB C
KHCJIOPOZOM M YCJOBHSI BO3HMKHOBEHUS U TPEKPALIEHHs] TOpeHus (mokapa), O3HAKOMIICHHE C
o0Opa3aMy OKCHZIOB U OMHCAaHUE MX CBOICTB, MOJNyueHHe, cCOOMpaHue, paclio3HaBaHUE U U3yUEHHUE
CBOICTB BoOmopoma (ropeHue), B3aumoneiictsue Bogopoma ¢ okcugom wmenu (II) (Bo3moxkHO
UCTIOJIb30BAHNE BUICOMATEPHAJIOB), HaOMOneHue O0OpaslioB BEUIECTB KOJIHYECTBOM | MO,
UCCIeOBaHNEe OCOOEGHHOCTEH  pacTBOPEHHUs] BEIIECTB C  Pa3UYHOM  PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEACNEHHONW MacCOBOM MOJIEH pacTBOPEHHOIO BEILIECTBA,
B3aMMOJIEIICTBHE BOIBI C MeTaJjlaMud (HaTpUeM M KajblFieM) (BO3MOXKHO HCIIOJIb30BAHHE
BUIEOMATEPHAJIOB), HCCJIEAOBAaHHE OOpPa3lOB HEOPraHWYECKHX BELIECTB PA3JUYHBIX KJIACCOB,
HaOJIOIEHHE M3MEHEHHUs] OKPACKM WHAMKATOPOB B PAacTBOpaxX KHCIOT M IIENIOYEH, H3yueHHe
B3aumMozeicTeusi okcuna meau (11) ¢ pacTBOpOM CepHOI KUCIOTHI, KUCIOT ¢ METaJIaMH, Peakluii
HeNTpanu3aluy, NoJyyeHHe HEPaCTBOPUMbIX OCHOBAHUI, BBITECHEHHE OJTHOIO MeTajja APYTUM U3
pacTBOopa CONM, pelIeHHEe OKCIIEPUMEHTANbHBIX 3a7ad o Teme «Baxkuelimme kiacchl
HEOPTaHUYECKUX COCTUHEHUIN.

Ilepuoanyecknn 3axkon u lIlepuoanyeckas cucrema xumuueckux 3jiaementos /I, H.
Menpeneesa. CtpoeHue aToMoB. XHMHYECKass CBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEJIbHbBIE
peakuuu

ITepBBle MOMBITKN KJIacCU(PUKALIMN XUMHUECKUX 3JIEMEHTOB. [IOHSATHE O rpynmax CXOIHBIX
3JI€MEHTOB (IIEJOYHbIE W INEJOYHO3EMENbHbIE METAJUIbI, TaJIOT€Hbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yoT aMpOTEepHbIE OKCHIbI U THAPOKCHIBL.

Ilepunoanueckuii 3akoH. Ileppuoandeckas cucrema xumndeckux saeMeHToB [{. 1. Menneneesa.
Kopotkonepuonnass u niuHHOmepuoaHas (opmbr Ilepuommueckoil CHCTEMBI  XUMHUYECKHX
sneMeHTOB JI. 1. Menneneesa. Ilepuonse! u rpynnsl. @U3HYECKUI CMBICHT MOPSIAKOBOTO HOMeEPA,
HOMEpOB MePUOJia U IPYIIIbI AJIEMEHTA.

Ctpoenue atomoB. CoctaB aToMHbIX siiep. M3otonel. Dnexktponbsl. CTpoeHue 3J1eKTPOHHBIX
obonodek aToMOB nepBbIx 20 xuMHuUecKuX deMeHToB [lepuoandeckoii cucremsr J{. 1. Menaeneesa.
XapakTepUCTUKa XUMHUYECKOr0 3JIeMeHTa No ero nojoxkeHutro B Ilepuoandeckoin cucreme /1. U
Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHUs paguyca aTOMOB XMMHUYECKHX 3JIEMEHTOB, METaJUINYeCKUX U
HEMETAJIJIMYECKUX CBOMCTB IO IPpyIIaM U Mepuoaam.

3naueHue Ilepuoanueckoro 3akoHa u Ilepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB ISl
pasButus Hayku U npaktuku. . 1. Menaenees — yu€HbIN U rpaskIaHUH.

Xumuueckas cBsi3b. KoBaneHTHast (MOSIPHAS U HETIOJAPHAS ) CBSA3b. DJIEKTPOOTPHLIATEIbHOCTD
XHUMHYECKHX 3J1eMeHTOB. MOHHas CBs3b.

Crenenb okucnenus. OKUCIUTENbHO--BOCCTAHOBUTENbHbIE peakLinu. [Iporiecchl okucaeHus u
BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepuUMeHm:

u3yueHne 00pas3oB BEIECTB METAJUIOB H HEMETAJUIOB, B3aUMOJIEHICTBHE THAPOKCHIA [IUHKA C
pacTBOpamMM KHUCJIOT U 11eJI04ell, TPOBeAeHHEe ONbITOB, WILTIOCTPUPYIOIIMX IPUMEPb OKHCIUTENbHO-
BOCCTAHOBUTEJIbHBIX PEAKLNH (TOpeHHe, PeaKLIUU Pa3JIOKEeHUs, COSIUHEHHS).

Meswcnpeomemmuie céssu



Peanusanus MexXnpeqMeTHBIX CBA3EH PU U3YUEHUU XUMHU B 8 KJIaCCE OCYLIECTBIIAECTCS Yepes
UCTIOJNB30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX IOHITUH, TaK W TOHSATHUH, SIBIFOLINXCS
CHUCTEMHBIMH JJIs1 OTAENbHBIX [IPEIMETOB €CTECTBEHHO--HAYYHOIO LINKJIA.

OO0me ecTecTBEHHO--HAYUHBIE TIOHATHS: HAyYHBIH (PaKT, THIIOTE3a, TEOPHUsl, 3aKOH, aHAIH3,
CHHTE3, KJIacCU(pUKALM, NEePUOAUYHOCTb, HAOMIOAECHUE, OKCIEPUMEHT, MOJAEIUPOBAHHE,
U3MepeHue, MOJieNib, sIBJICHUE.

®dusuka: MaTepus, aroM, O3JIeKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJIUA, H30TOIBI,
PaTNOaKTUBHOCTD, MOJIEKYJIA, SJIEKTPHUUECKHUI 3apsA], BEIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHHE
BEIIECTBA, ra3, (U3NUeCcKre BEIMUNHbI, €ANHHULBI H3MEPEHHUs, KOCMOC, TUIaHETHI, 3B¢3/b1, CONHLIE.

Buonorus: porocunTes, npixanue, duocdepa.

Ieorpadust: armocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TTOPOJIBI, MOJIE3HBIE NCKOMAEMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XUMHYeCKasl peaKiusi

Ilepuoanyeckuii 3akoH. [leppuoanueckas cucrema xumudeckux dyeMeHToB [l 1. Menneneesa.
CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHN CBONCTB XMMUYECKUX 3JIEMEHTOB MEPBbIX TPEX
NEPUOAOB, KajMsl, KajbLUsd M UX COEJUHEHUIl B COOTBETCTBUU C IIOJIOKEHHEM BJIEMEHTOB B
Ilepuoauyeckoit cucTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BemecTBa: BHUIbl XUMHUYECKONH CBsi3U. THIBI KPUCTANIMYECKUX PELIETOK,
3aBHCUMOCTb CBOICTB BEILECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKU U BUAA X UMUYECKON CBS3H.

Knaccupukauuss v HOMEHKJIATYpa HEOPraHWYECKHX BEINEeCTB. XHMMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIUXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUUYECKHUX COeIMHEHUH, FeHeTHYeCcKas CBs3b
HEOpPraHUYEeCKUX BEILECTB.

Knaccupukanmus XUMHUECKUX pPEaKLUWH IO Pa3TUYHbIM NpU3HAKaM (MO YUCIy U COCTaBY
YUYACTBYIOLINX B PEAKIIMH BELIECTB, IO TEIUIOBOMY 3(PQEKTy, M0 N3MEHEHHIO CTETIEHEeH OKHCIICHUS
XUMHYECKUX 3JIEMEHTOB, O 00PaTUMOCTH, IO YYACTHIO KaTaIu3aTopa). DK30- U HHIOTEPMHUECKUE
peaxkLyy, TEPMOXUMUYECKUE YPABHEHMUSI.

[Tonsitue o ckopoctu xummyeckod peakuuu. [loHsTne 006 oOpaTMMBIX M HEOOPATHMBIX
XHUMHUYECKUX peakuusx. [IoHsATHe 0 rOMOreHHBIX U reTeporeHHbIX peakuusax. [lonsTue o karanuse.
ITonsiTHe 0 XUMHUYeCKOM paBHOBeCUU. DaKTOpPHI, BIUSAIOIINE HA CKOPOCTh XUMUYECKOHN peakLuu U
MOJIO’KEHNE XUMUYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLUH, 3JEKTPOHHBIH OamaHC OKHCIUTEIbHO-
BOCCTAHOBUTENbHONH peakuuu. CocTaBleHue YypaBHEHMM OKUCIUTEIbHO--BOCCTAHOBUTENBHbIX
peakiuii ¢ UCMOIB30BAHUEM METO/IA SJIEKTPOHHOr 0 OanaHca.

Teopust 2A€KTPOJUTHUECKON AMCCOLMALMU. DJIEKTPOJIUTHI U HE3JIEKTponuThl. KaThoHBI,
aHUOHBI. MeXaHN3M JUCCOLMALMY BEIEeCTB C Pa3jJU4YHbIMU BUAAMHU XUMHUYeCKOH cBs3u. CTeneHb
aucconrauni. CHIIbHBIE U CIa0BbIE 3JIEKTPOJIUTHI.

Peakunn moHHOro oOMeHa. YCIOBHMs NMPOTEKAHUS PEAKUUH HOHHOrO OOMEHa, IMOJIHbIE U
COKpalll¢HHble MOHHBbIE ypaBHeHHs! peakiuuil. CBONCTBa KHUCIOT, OCHOBaHUN U cOJledl B CBeTe
MpeaCTaBICHH 00 SIEKTPOTUTHYECKOH arcconuanyy. KauecTBeHHbIe peakunu Ha UOHBL. [loHsTHE
O THUAPOJIN3€E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIGHHE C MOJENSIMH KPUCTAJUINYECKUX PpEeLIETOK HEOpraHWMYeCKUX BeLIeCTB —
METAJUIOB i HEMETAJUIOB (rpaduTa U anMasa), CJIOXKHBIX BELIeCTB (XJIOpHIa HATPHsL), HCCIEOBaHNE
3aBHCHMOCTH CKOPOCTU XUMHYECKON PEAKIIH OT BO3ACHCTBHSI PA3IMUHBIX (PaKTOPOB, UCCIECAOBAHUE
3JIEKTPOINPOBOAHOCTH PACTBOPOB BEIIECTB, IMpoOLEecca AUCCOLMALMM KHUCIOT, Iiejouell U cosel
(BO3MOKHO HICTIOJIb30BAHHIE BHIEO MATEPUAIIOB), POBEICHNUE ONBITOB, MILTFOCTPUPYIOIINX TPU3HAKU
MPOTEKAHUS PEAKIHii HOHHOTO 0OMeHa (00pa3oBaHue 0CaaKa, BhIICICHNE Ta3a, 00pa3OBaHHUE BOJIBI),
OTBITOB, WITIOCTPUPYIOIIUX TMPUMEPBl OKUCIUTENbHO-BOCCTAHOBUTENBHBIX pPEaKUUi (TOpeHHe,



peakuy pas3JOXKEHUs, COCOUHEHHUs), PACMO3HABAHHWE HEOPTaHWYECKUX BEINEeCTB C IOMOLIBIO
Ka4eCTBEHHBIX PEAKIIMI HA HOHBI, pEIIeHUE SKCIIEPUMEHTAIbHBIX 3a7ad.

HemeTannbl 1 X coeqHHEHUS

OO0mast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTEPHbIE CTEIEHH
okucnerns. CtpoeHne W (PU3NYECKUE CBOWCTBA NMPOCTHIX BEINECTB — TAJOTEHOB. XHMHUYECKHE
CBOWCTBA Ha mpuMepe xiopa (B3aMMOACHCTBHE C METAUIAMH, HEMETAJUTAMH, LIeJIOYaMH).
Xnoposogopon. ConsiHasi KUCIOTAa, XUMHUYECKHE CBOWCTBA, TMOJydYeHHE, NMpuUMeHeHue. [lelicTBue
XJIOpa W XJIOPOBOJAOPOJAa Ha OPTraHW3M deJioBeKa. BakHeiimue XJIopuibpl U HX HaXOXIECHHE B
npupoze.

OOmast xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapakTepHble creneHn OkucieHus. CtpoeHne M (PU3MUECKHE CBOWCTBA MPOCTHIX BEINECTB —
KHCJIOPOZia U Cepbl. AJUIOTPOITHbIE MOAU(PUKALIMH KUCIOPOAA U Cepbl. XMMUYECKHE CBOWCTBA CEPBI.
CepoBonopon, cTpoeHune, pu3ndeckrne U XUMUIeckne cBoiicTsa. OKCHUABI Cephbl KaK MPEICTaBUTEIN
KHCJIOTHBIX OKcHAoB. CepHas KuCiOTa, (U3NUECKHEe U XUMHUECKHe CBoiicTBa (o0mme Kak
NPEACTABUTENSl KJlacca KHUCJIOT U crieruduueckue). XUMHUYECKHE PEaKLHH, JIe)KAIlHe B OCHOBE
MPOMBIIIJIEHHOTO criocoba TOJy4eHus: cepHoil kucnotel. llpumeHenne cepHoii kucnotsl. Conu
CEpHOM KHCIJIOTHI, KAYeCTBEHHAst peakLus Ha cynbdaT-noH. Haxoxxnenne cepbl U €€ COeTMHEHU B
npupozae. XUMUIECKOe 3arpsi3HEHNE OKPY KAOLIEH Cpebl COeNNHEHMSIMU CEPBI (KHCIOTHBIE TOXKAH,
3arpsi3HeHUE BO3AyXa U BOAOEMOB), CITOCOOBI €ro MPeOTBPAIICHHUSI.

OOmast xapakTepucThka 31eMeHTOB VA-rpynmbl.  OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHN OKHCIeHHs. A30T, paCIPOCTPaHEHUE B IPUPOLE, PH3HUecKre 1 XUMHIECKHEe
coiictBa. KpyroBopor asora B mpupone. AMMHAK, €ro (pusmueckue U XUMHUYECKHE CBOWCTBA,
nojiyueHue u npuMenenne. Cony aMMOHHMS, UX (U3NYECKHE U XUMUYECKHE CBOICTBA, PUMEHEHNE.
KauecTBeHHast peakuusi HA HOHBI aMMOHUS. A30THasl KHUCIIOTa, €€ IoyyuyeHHue, (U3NYecKne U
XUMHYECKHe CBOHCTBa (0OOImHMe Kak TPEACTaBUTENs KJjacca KHCIOT M crenupuIeckue).
Hcnonp3oBaHNe HUTPATOB U COJIEH aMMOHHSI B KaU€CTBE MUHEPAJIbHBIX YAOOpEHHH. XUMHUECKOe
3arpsiIsHEHUE OKPYIKAIOIIEH Cpeibl COeNMHEHUSIMHU a30Ta (KMCIOTHBIE TOXKIH, 3arpsi3sHEHNE BO3/yXa,
NoYBBI U Bogo&éMOB). Docdop, amnorponHsle Mogudukanun Gochopa, GU3NIECKHe U XUMHUECKUE
ceoiictBa. Oxcun docdopa (V) u dochopHas kucnora, PuU3MYECKHEe W XUMHUYECKHUE CBOWCTBA,
nonyuenue. Mcnonp3oBanne GpochaToB B Ka4eCTBE MUHEPAIBHBIX yIOOPEHH.

OOmast xapakrepuctuka 3y1eMeHTOB I[VA-rpymnmbl. OcCOOEHHOCTH CTPOEHHsSI aTOMOB,
XapaKTepHbIe CTEMEHH OKHUCICHHs. YTJIEPOA, aJUIOTPOIHbIE MOAM(UKALNY, PACIPOCTPAHEHUE B
npupoze, Gpusudeckue U XUMUYeckue cBorcTBa. Ancopbumsa. Kpyrosopor yriepona B mpupone.
Oxcunbl yriepona, ux (QU3MUECKHE M XUMHUYECKHE CBOWCTBA, NEHCTBHE HA JKMBBIE OPraHU3MBI,
MOJlydYeHUE U TPUMEHEHHE. DKOJIOrMUYecKrue mpodyieMbl, CBsi3aHHbIE ¢ OkcuaoM yriepona (IV),
THIIOTE3a II00abHOTO MOTEIUICHUS KIIMMAaTa, MApHUKOBBIN 3 QeKT. YroapHast KUCIOTa U €€ COJH,
ux (Qu3MUecKHue U XMMUYECKHe CBOICTBA, MOJNydeHHe W NpuMeHeHne. KaduecTBeHHas peakiusi Ha
kapOoHaT-noHBL. Mcnonb3oBaHne KapOOHATOB B OBITY, MEIUIIMHE, TPOMBILIIEHHOCTH U CEJIHCKOM
XO35ICTBE.

[lepBoHauabHBIE TOHATHS OO0 OPraHWYECKHMX BEINECTBAX KAaK O COEAMHEHHSX yriepoaa
(MeTaH, 3TaH, 3THIIEH, alleTUJICH, STAHOJ, TIHLEPHH, YKCYCHas KucaoTa). [IpupoaHble HCTOUHUKH
yIIEBOAOPOAOB (YToJb, MPUPOAHBINA Ta3, HE(PTh), MPOAYKTHI UX mepepadboTku (OSH3UH), UX POJb B
OBITY W TNpOMBIIUIEHHOCTH. [loHATHE O OMONOTMYECKHM BaKHBIX BEINECTBAX: JKHUpax, Oejkax,
yriaeBogax — W HMX POJHM B JKU3HU dYeJoBeka. MaTepHalbHOE €IUHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

Kpemunii, ero ¢pusndeckne 1 XMMU4YE€CKHUE CBOHCTBA, MOTy4YeHHe U mpuMeHeHue. CoeqnHeHus
KkpemHus1 B npupone. Obmue npencrasneHns o0 okcuae kpemaus (IV) u kpemHueBoi Kuciore.
Cunmkatel, WX HCIOJB30BaHHE B OBITY, B MNPOMBIIUIEHHOCTH. BakHeHIme CTpOUTeNbHbIE
MaTepuasibl. KepaMUKa, CTEeKJIO, LEMEHT, OerToH, kene300eroH. Ilpobnemsl Ge3omacHOro
HCTIOJIB30BAHUS CTPOUTENbHBIX MATEPHAJIOB B TIOBCEIHEBHON )KU3HU.



Xumuueckuii IKcnepumenm:

u3yueHne oOpa3lOB HEOPraHWYECKUX BEINECTB, CBOMCTB COJITHONW KHCJIOTBI, NPOBENEHHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJOPUA-MOHBl M HAONIOACHHE TMPU3HAKOB HMX MPOTEKAHUS, OIBITHI,
oTpakaromue (U3NIeCKHe U XUMHYECKHE CBOICTBA TajloOT€HOB M WX COCOUHEHHMH (BO3MOXKHO
UCTIOJNB30BAHUE BHIEOMATEPHANIOB), O3HAKOMIIGHHE C 0OpaslaMu XJIOPHIOB (TajlOT€HHIOB),
O3HaKOMJICHHE C o0pasuamMu ceppl W €€ COeAMHEHUsIMH (BO3MOXKHO HCHOJIb30BaHHE
BUJEOMATEpUaNioB), HabmroneHWe  mpouecca  OOyriMBaHWsI — caxapa TOA  JEHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHCJIOTHI, M3YY€HHE XUMHYECKUX CBOHCTB pa30aBlIeHHON CepHOH
KHCJIOTBI, MPOBENCHHE KAYeCTBEHHOW peakuu Ha CyjabpaT-uoH W HaONMIOJeHHE TNpU3HAKa €&
NPOTEKAHMs, O3HAKOMJICHHE C (PU3NYECKUMM CBOHCTBaMHU a3oTa, ¢ochopa M HX COSIUHEHHH
(BO3MOXKHO HCITOJIB30BAHHME BHUAEOMATEPHAJIOB), 0Opa3LaMi a30THBIX U (POchHOpPHBIX yHOOpEHHIH,
noJiy4eHue, coOupaHue, pacrio3HaBaHUE U M3y4YeHHE CBOMCTB AMMHAKa, TIPOBEIEHHE KaUe€CTBEHHBIX
peakiuii Ha HOH aMMOHUS U pocdaT-HuoH 1 U3yUeHHEe PU3HAKOB UX MPOTEKAHMs, B3aUMOJIEHCTBHE
KOHIIEHTPUPOBAHHON a30THOH KHCJIOTHI C MeIbI0 (BO3MOXKHO HCIOJIb30BAHNE BUIAECOMATEPHAIIOB),
U3yUeHHE MOAENeH KPHUCTAIMUECKUX PEeIIETOK anMasa, rpadura, QysuiepeHa, O3HAKOMIICHHE C
npoIeccoM ancopOLMU  PacTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM VIJIEM M yCTPOHCTBOM
NPOTHBOTa3a, MOJydYeHHe, COOMpaHue, paclo3HaBaHWE M W3yU€HHE CBOICTB YIJIEKHCIOrO rasa,
NPOBEICHUE KAYEeCTBEHHBIX PEaKIUi Ha KapOOHAT M CHIIMKAT-HOHBI U W3yY€HHE NPU3HAKOB HX
IPOTEKaHUs, O3HAKOMJICHHE C TMpOAyKLHEeH CHUJIMKAaTHONW MPOMBILUIEHHOCTH, peLIeHHe
SKCIEPUMEHTANIBHBIX 3aj1a4 110 TeMe «BakHelile HeMeTaulbl U UX COEAUHEHUSD).

MeTtannabl 1 UX COeIHHEHHS

OO0wast XapakTepPUCTHKA XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHHUH MX TIOJOXKEHHUS B
[lepuoauueckoii cucteme xumuueckux 3yeMeHToB . 1. Menneneesa u ctpoeHus aroMoB. CTpoeHue
MeTaijoB.  Meramiuueckas  CBA3b M MeTalUIMuecKas  KpUCTaJIMueckas  pelIéTka.
DNEKTPOXUMUYECKUN s HANTPSDKEHUH MeTaIoB. PU3NYECKHe U XUMUYECKUE CBOWCTBA METAJIJIOB.
OO0mue crnocoObl MmonydeHuss MeTajuioB. IIoHSITHE O KOPPO3WH METANJIOB, OCHOBHBIE CIIOCOOBI
3amuUThl UX OT Koppo3uu. Criiassl (CTallb, 4yTyH, JIOPATIOMUHUHN, OpOH3a) U X MPUMEHEHHE B OBITY
Y TIPOMBILIIEHHOCTH.

[Ilenounbie MeTambl: nojgoxkeHue B Ilepuoauyueckoil cucreme XxuMnuieckux syemeHToB /. M.
MeHpeneeBa, CTpOEHUE UX aTOMOB, HaXOXxJleHUe B npupozae. Puznueckue U XUMHUYeCKHE CBOICTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIBI U TUAPOKCUABI HATPUS U Kanusl. lIpuMeHeHne menouHbIX
METAJJIOB U UX COCAUHECHUI.

[I{enouHO3€MeENbHBIE METAJIBI MArHUI U KaJbLUN: MOJokeHue B Ilepuoanyeckoil cucreme
xumudeckux sjemeHToB JI. M. MenaeneeBa, CTpOE€HHE HMX aTOMOB, HaxOXAEHUWE B MPUPOAE.
Qdusnyeckue U XUMHUYECKHE CBOWCTBA MarHUs U KaJbLins. BaskHel e coequHeHHsT KaabIus (OKCHI,
THIOPOKCHUN, cor). JKECTKOCTD BOIBI U CIIOCOOBI €€ YCTPaHEHMSI.

AmomuHuii: nonoxenue B Ilepuogudeckoil cucremMe xumudeckux osaemento J[. H.
MenneneeBa, CTpOeHUE aToMa, HaxoxaeHUe B npupoae. Pusnueckue M XUMHUYECKHE CBONCTBA
aMOMUHUS. AMpOTEpHBIE CBOICTBA OKCHIA U THAPOKCUIA AFOMUHUS.

Keneso: nonoxenue B [lepuonnueckori cucreme xumuueckux 3emMeHToB . 1. Menneneesa,
CTpOEHHE aTOMa, HaXxoKAeHue B npupoae. Pusnueckre 1 XMMHUECKHE CBONCTBA >kene3a. OKcumpl,
rugpokcunsl u comn xenesa (1) u skenesa (111), mx cocTas, CBOWMCTBA U MONyYSHHE.

Xumuueckuii IKCnepuUMeHm:

O3HAKOMJIEHHE ¢ 00pa3LiaMi METaJUIOB U CILIABOB, UX (PU3UUECKUMH CBOMCTBAMH, U3yUEHHE
PE3yJIbTATOB KOPPO3MHU METAJIOB (BO3MOYKHO HCIOJIB30BAHUE BHACOMATEPHAIIOB), OCOOEHHOCTEH
B3aUMOJIEHICTBHS OKCH/IA KAJIBLIUS U HATPHSI C BOJOM (BO3MOKHO HCIIOJIb30BAHNUE BUAEOMATEPHAIIOB),
UCCIIEIOBAHNE CBOWCTB JKECTKOW BOJBI, NpOLIECCAa TOPEHHUs kKeje3a B KHcIopoae (BO3MOXKHO
UCTIOJB30BAHUE BHIEOMATEPHANIOB), NMPU3HAKOB NPOTEKAHUS KAUYECTBEHHBIX PEAKLUH HAa WOHBI
MarHHsI, KbV, aTFOMIHIS, IMHKA, *kene3a (1) u sxenesa (11I), menu (II), HabnmrogeHue u onucanue
MPOIIECCOB OKPALIMBAHUS TUIAMEHU HOHAMH HATPHsl, KU U KaIblHs (BO3MOXKHO HUCIOJIb30BAHNE



BUIEOMATEPHAJIOB), HCCIENOBaHNE aM(POTEPHBIX CBONCTB TMIPOKCHUAA ATFOMHHHS W THAPOKCHIA
LIUHKA, PELICHNE 3KCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe « BakHeHIne MeTaJulbl U UX COSAMHEHHSD.

XHuMHS M OKpYRamOIIasi cpeaa

Bemectsa u Martepuansl B MOBCEJHEBHOH JKM3HU HeslOBeKa. be3omacHoe HCIoIb30BaHHE
BEIIIECTB U XMMHUYECKHX peakuuii B ObiTy. [TepBast mOMOIIb MPH XUMHUECKUX OKOTaX U OTPABJICHHSX.

XUMHUUECKOE 3arpsi3HEHHE OKpY’KaroIuel cpenbl (TpeneibHas NOMYyCTHMas KOHIEHTPALUs
BerecTs, nanee — [1JIK). Ponb xumMuu B perneHnn 5K0NIOrn4ecKux mpooieM.

Xumuueckuii IKCnepumenm:

u3yueHne o0pa3oB MaTepHaIoB (CTEKJIO, CIIABbl METAJUIOB, TOJUMEPHBIE MaTEPHAJIBI).

Mesicnpeomemnsie ceasu

Peanusanus Me:xXnpeIMETHBIX CBA3EH PU U3YUEHUN XUMUH B 9 KJ1acce OCYIIECTBIISAETCA Yepes
UCTIONB30BaHUE KakK OOLIMX €CTeCTBEHHO-HAYYHBbIX IOHSITHH, TaK W TIOHSITHH, SIBISIOLINXCS
CHCTEMHBIMH Ul OTZIEJIbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO [IUKJIA.

OO0wme ecTeCTBEHHO-HAYYHbIE MOHATHS. HAYYHBIN (DakT, TUIOTE3a, 3aKOH, TEOPHUs, aHAIIH3,
CHHTE3, KJIacCU(pUKALMs, TNEePUOJUYHOCTb, HAOMIOACHHE, OKCIEPUMEHT, MOAEIHUPOBAHUE,
U3MEpPEHUe, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3()(PEKT, TEXHOJIOTHs, MaTepPHAIbL.

dusnka: Marepus, aroM, JJIEKTPOH, NPOTOH, HEWTPOH, HOH, HYyKJIHJ, H30TOIbI,
PaITNOaKTUBHOCTD, MOJIEKYJIA, SJIEKTPUUECKUHN 3apsi/1, MPOBOIHUKH, TIOTYIPOBOJHHUKH, TUJIEKTPHKH,
doroanemMeHT, BewecTBO, TeNo, OOBEM, arperaTHOe COCTOSIHHME BEINECTBAa, a3, pacTBOpP,
PacTBOPUMOCTD, KPHCTAJLTMUECKAs PEIIETKA, CIIJIaBbl, PU3NIECKUE BETMUNHBL, €AHHULIBI H3MEPEHHU,
KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHI, 383161, CONHIIE.

Buonorusi: ¢orocunres, awvixanwe, Owocdepa, 3KOCHCTEMA, MHUHEpAIbHbIE YIOOpeHWs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MEHEpAIbI, TOPHbIE MOPOJBI, TOJE3HbIE HCKOMAEMBIE,
TOILTUBO, BOJIHBIE PECYPCHI.

INIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUA YYEBHOI'O ITIPEJMETA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOGHHMS IPOrPaMMbl OCHOBHOro o0mero oOpa3oBaHUs
IOCTUTAIOTCS B X0[e OOy4YeHHs] XUMHUHU B €IUHCTBE Y4€OHOH M BOCIHTATENbHOW NEATENLHOCTH B
COOTBETCTBUH C TPAAULIMOHHBIMUA POCCHICKMMHU COLIMOKYJIBTYPHBIMU U AYXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU, TPUHATBIMH B OOIIeCTBE MpPaBUJIaMU W HOPMAaMH MOBENCHHUS W CIOCOOCTBYIOT
nporeccaM CaMOIO3HAHMS, CAMOPA3BUTHUS U COLHMAIM3ALMH O0YHYarO X CSL.

JIMYHOCTHBIE PE3yJbTAThl OTPAXKAIOT TOTOBHOCTb OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUH U pacIIPEeHUE OMbITa JEATENbHOCTH Ha €€ OCHOBE,
B TOM YHCJI€ B YaCTHU:

1) IATPHOTHYECKOT0 BOCIIUTAHHUS

LIEHHOCTHOTO OTHOLICHMS K OTEUYECTBEHHOMY KYJIBTYPHOMY, MCTOPHUYECKOMY U HAYYHOMY
HACJIEUIO, TIOHMMAHHUS 3HAYeHMs] XMMHYECKOH HAyKu B JKH3HH COBPEMEHHOro OOIIeCTBa,
CHOCOOHOCTH BJAJETh OCTOBEPHOW HH(pOpMaIMed O MepemoBbIX TOCTH)KEHUSIX M OTKPBITHAX
MHUPOBOH U OTE€YECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHUCTBE MHUpa
U O0IIECTBA;

2) rpaAaHCKOr0 BOCIIUTAHUSI:

NPEACTABICHUS O COLMAIbHBIX HOPMAax MW IMPaBHJAX MEXKIUYHOCTHBIX OTHOLIEHUH B
KOJIJICKTHBE, KOMMYHUKaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TMOJIE3HOI,
yueOHO-MCCIEeIOBATENbCKON, TBOPUECKOM M JPYTUX BHUAAX JEATEJbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOH COBMECTHOH NESTENbHOCTH IPH BBHIMOJHEHUH y4eOHBIX, MO3HABATENIbHBIX 3a7ad,
BBIMOJIHEHNH XUMHYECKUX OKCIEPUMEHTOB, CO3JAaHUHM Y4YEOHBIX MPOEKTOB, CTPEMIICHHA K
B3aUMOIIOHMMAHUIO M B3aUMOIIOMOINM B TMpoLecce 3TOH y4eOHOH IesTeNbHOCTH, TOTOBHOCTH



OLIEHUBATh CBOE MOBEAEHUE U MOCTYIIKU CBOMX TOBAPHUIIEH C MO3WLIMA HPABCTBEHHBIX U MPABOBBIX
HOPM C y4€TOM OCO3HAHUS MOCJIENCTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOr0 MO3HAHHUSA:

MHUPOBO33PEHUYECKHE MPEACTABICHHUS O BEIIECTBE U XUMHUECKOM PEAKIINH, COOTBETCTBYIOLINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJIAIOIINE OCHOBY IJIs1 TIOHMMAHHSI CYLIHOCTH
HAYYHOU KapTHUHBI MUpPA, MPEIACTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBIL,
B3aUMOCBSI35IX Y€JIOBEKA C MPUPOAHON CPEAOH, O POJIM XUMHUU B MO3HAHWU 3THX 3aKOHOMEPHOCTEN,

MO3HABATEJIbHBIC MOTHBBI, HAIPABJIEHHbIE Ha TMOJYYEHHE HOBBIX 3HAHMNA 10 XUMHH,
HeoOXoauMmble ISl  OOBsICHEHHsS] HAOJMIOJAaeMbIX TIPOLECCOB W SIBJICHWIA, IMO3HABATEIHHOM,
WH(POPMALIMOHHON M YUTATEJILCKON KYJIbTYPhI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITENIbHON paboThI €
y4eOHbIMH TEKCTaMH, CIPABOYHOH JIMTEPaTypod, HOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMHU
WH(POPMALIMOHHBIX TEXHOJIOTHI,

uHTEpeC K OOYYEHWI0 W TO3HAHUIO, JHOOO3HATEIBHOCTb, TOTOBHOCTh M CIHOCOOHOCTH K
camM0o00pa30BaHUIO, TPOSKTHOW W HCCIENOBATEIBCKONW NESATebHOCTH, K OCO3HAHHOMY BBIOOpY
HATPABJIEHHOCTH U YPOBHSI OOYYeHMsI B JaJIbHEUIIEM,

4) popmupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHUE [IEHHOCTH *KU3HU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 37J0POBBIO, YyCTAHOBKU Ha
3I0POBBIH 00pa3 KU3HU, OCO3HAHUE MOCIEACTBUI U HEMPUATHE BPEIHBIX MPUBBIUEK (YIOTpeOIeHHS
AJIKOTOJIS, HAPKOTUKOB, KYypeHUs), HeOOXOmMMMOCTH COOJIOACHMS MpaBui Oe30MacHOCTH TpU
oOpaleHny ¢ XUMUYECKUMH BEIeCTBAMU B OBITY U PeaslbHOM JKU3HHU,

S) TpyaoBoro BocnuTaHusi:

WHTEPEC K MPAKTUYECKOMY HM3YUYEHUIO TPOECCHil U Tpyna pasIMdHOrO poia, YBaKEHUE K
TPYAY U pe3ybTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUs MPEAMETHBIX
3HAHUH MO XUMUH, OCO3HAHHBIH BEIOOP WHANBHUIYAILHON TPACKTOPUH MPOIOJIKEHHsT 00pa30BaHUS C
y4E€TOM JINYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOINECTBEHHBIX HWHTEPECOB W
noTpeOHOCTEeH, yCnemHoi npodeCCHOHATBHON ASSITETbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHU,
TOTOBHOCTb aJaNTHPOBATHCS B MPO(ECCUOHANBHON cpene;

6) 3K0JIOrHYeCKOro BOCTIMTAHUS:

SKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPHUPOJE KaK UCTOYHHUKY KM3HH Ha 3eMiie,
OCHOBE €€ CYIIeCTBOBAaHMS, MOHUMAHWE LIEHHOCTH 370POBOrO W 0e30macHOro oOpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (PU3NIECKOMY U TICUXUYECKOMY 37I0POBBIO, OCO3HAHUE
LIEHHOCTU COOJIFOICHUsI MpaBWI O€30MacHOro MoBeAeHus: mpu padoTe ¢ BEUIeCTBAMH, a TaKXKe B
CUTYaLMSIX, YTPOKAOLIUX 3JOPOBBIO U JKU3HU JIFOJIEH;

CrocOOHOCTH MPUMEHSITh 3HAHUS, TIOJy4aeMble MPU U3YUEHUU XUMHH, I PEIICHUs 33714,
CBSI3aHHBIX C OKPY>KarOLIeH MPUPOJHON CPENOH, IS MOBBILIEHUS YPOBHS 3KOJIOTMYECKOU KYJIbTYPBI,
OCO3HAHUS TJI00AILHOTO XapaKTepa 3KOJOTUYECKUX MpodjIeM U MyTed WX pelIeHHs MOCPEenCTBOM
METO/IOB XMMHH, 3KOJIOTMUECKOTO MBIILICHUS], YMEHHUSI PyKOBOACTBOBATHCS UM B TIO3HABATENILHOM,
KOMMYHUKATUBHOM U COLIMAIbHOMN MPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeranmpenMeTHBIX pe3YJIBTATOB BBIASISIOT 3HAYUMBbIe Isi (HOPMHUpPOBAHUS
MHUPOBO33pEHUsT OOIEeHAYYHBbIE TOHATHS (3aKOH, TEOpHWsl, MPUHIUI, THIOTe3a, (aKT, CHCTEeMa,
MPOLIECC, HKCIEPUMEHT U JAPYroe.), KOTOpPbIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
mpeaMeTax W MO3BOJISIIOT HA OCHOBE 3HAHHWM W3 ATHUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O
LEJIOCTHOW HAay4YHOH KapTUHE MHUpa, U YHHBEpCaJIbHbIE ydeOHbIe NelcTBUs (MMO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE O0eCmeynBarOT (HOPMHUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY TUTAHHPOBAHUIO M OCYILIECTBICHUIO YUeOHOM NesITeIbHOCTH.

I[Ho3naBaTeIbHBIE YHHBEPCAJIbHbIE YUeOHbIE 1eHCTBHS

ba3oBble joruueckune 1eHCTBUA:

YMEHUS UCTIOJIb30BAaTh MPUEMBI JIOTUUECKOTO MBILIJIEHUS PU OCBOSHUHU 3HAHUI: PaCKPhIBATh
CMBICTT XUMUYECKIX TTOHATUHN (BBIISNATh UX XapaKTepPHbIC MPU3HAKH, YCTAHABIIMBATH B3AUMOCBSI3b C



APYTHMH TOHSITUSIME), UCTIONB30BAaTh MOHSITUS i1 OOBSCHEHUS OTHAENbHBIX (PAKTOB M SIBJICHHIA,
BbIOMpATh OCHOBaHHS W KPUTEPHH Uil KIACCMPUKALMH XMMHYECKHX BELIECTB M XUMHUYECKHX
peakLuii, yCTaHABIMBATh MPUYHMHHO-CJICICTBEHHbIE CBSI3U MEXKAY OOBEKTaMH H3YYEHHs, CTPOUTH
JIOTUYECKHE pacCykaeHusi (MHAYKTUBHBbIC, AEAYKTUBHbIC, [0 aHAJIOIHMU), AEJaThb BBIBOABI H
3aKJIFOYEHHUS;

yMEHHE MPHUMEHITb B MpOLECCe MO3HAHMS MOHATHA (MIPEeIMETHbIE M METaNpeIMEeTHbIE),
CHMBOJIMUECKHE (3HAKOBBIE) MOJAENH, HCIONb3yeMble B XHMHUH, MPeoOpPa3OBbIBATH LIHPOKO
NpUMEHsIEeMble B XHMHH MOJEJbHbIE MPEICTABICHUS — XUMHYECKHH 3HAK (CUMBOJ 3JIEMEHTA),
XUMHU4YEcKasi popMyJia U ypaBHEHHE XUMUYECKOM PEaKLMU — MPH pelleHHH yueOHO-TI03HABATEIbHBIX
3a7a4, C Y4€TOM 3THX MOEJbHBIX MPEACTaBJICHHI BBIIBISTH M XapaKTEPH30BaTh CYIIECTBEHHbIE
MPU3HAKH U3y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB U XUMHYECKUX PEAKLUil, BBIBJIATD OOLIIe
3aKOHOMEPHOCTH, MPUYUHHO-CJIEACTBEHHbIE CBS3M M MPOTHBOPEUMS] B M3y4YaeMbIX MPOLIECCAaX H
SIBJICHUSIX.

Ba3oBble nccnenoBareibCKue AeHCTBUS !

yMEHHE UCTIOIb30BaTh MOCTABJICHHBIE BOMPOCH! B KAYECTBE MHCTPYMEHTA MO3HAHMS, a TAKIKE
B Ka4yeCTBE OCHOBBI JJisi (POPMHUPOBAHMS THIOTE3bI MO MPOBEPKE MPABHUILHOCTH BBICKA3bIBAEMbIX
CYXKIIEHUM,

NpuOOpEeTeHHe OMbITa MO IUIAHUPOBAHHUIO, OPraHU3aLUH U TMPOBEACHHIO YYCHUYECKUX
SKCIIEPUMEHTOB, YMEHHE HaOJI0AaTh 32 XOJOM IPOILECcca, CaMOCTOSATENBHO MPOTHO3UPOBATH €ro
pe3ynbTat, (opmyaHpoBaTh OOOOLIEHMS M BBIBOABI MO pPe3yJbTaTaM MPOBEAEHHOTO OIbITA,
HCCIIEIOBAHMSL, COCTABIISATh OTYET O MPOAETAHHON padoTe.

Pa6ora ¢ undopmanueii:

yMeHHEe BhIOMPATh, AHAJTU3UPOBATh U UHTEPIPETUPOBATH MHPOPMALIUIO PA3THYHBIX BUIOB U
dopM mpeacTaBieHHs, MOJYYAEMYI) W3 Pa3HbIX HMCTOYHHUKOB (HAYYHO-TOMYJISIPHAsS JIUTEPATypa
XUMHYECKOTO COAep KaHUsl, CrpaBOUYHble mocodusi, pecypcel UHTepHeTa), KPUTUYECKH OLICHHBATh
NPOTHBOPEUYUBYIO M HEJJOCTOBEPHYIO HH(pOpMALHIO;

yMEHHe MPUMEHSTb pa3jIn4YHble METOAbI M 3ampOChl MPH MOMCKe U OTOOpe MH(pOPMALUU U
COOTBETCTBYIOLIMX AaHHBIX, HEOOXOAMMBIX AJISi BHIMOJHEHUS] YYEOHBIX M MO3HABATENbHBIX 3a7a4
OIpeNeNEHHOr0 THIA, NPUOOpETeHHe ombiTa B OOJACTH HCMOJB30BAHUS HMH(POPMALHOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJaZeHUE KYJbTYPOHl aKTHBHOTO HCIIOJb30BAHHS Pa3IHYHBIX
MOMCKOBBIX ~CHUCTEM, CaMOCTOSITEJIbHO BBIOMPAaTh ONTHMANbHYIO (OpMY MpEnCTaBICHUS
uHpoOpMaMM W WLIIOCTPUPOBATH peLIAeMble 3aJa4ld HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
apyrumu popmamu rpa@uKu 1 UX KOMOMHALIUSMUY,

YMEHHE HCIIONb30BaTh M AHAJU3UPOBATh B Ipoliecce Y4eOHOW U HCCIEeNOBATENbCKON
AesTeIbHOCTH HH(POPMALIUIO O BIMSHHH MPOMBILUIEHHOCTH, CEIbCKOTO XO035HCTBA U TPAHCIIOPTa Ha
COCTOSIHHE OKPY KaroIell MPUPOTHON Cpebl.

KommyHuKaTHBHBIE YHHBEpPCAJIbLHbIE yue0OHbIe AeificTBHS:

YMEHHUs 337aBaTh BOMPOCHI (B XOAe auajora v (Mif) TUCKYCCHH) MO CYIIECTBY 00CYKIaeMOi
TeMbI, (POPMYJIUPOBATH CBOU MPEIJIOKEHUST OTHOCUTENIbHO BBIMOJIHEHHUS MPEIIOKEHHOM 3a1a4H;

YMEHHUsI TIPENCTABISITh MOJYYSHHbIE PE3YJIbTAThl TIO3HABATEILHON AEATENIbHOCTH B YCTHBIX U
MHCbMEHHBIX TEKCTAX; AeJaTh MPE3EHTALUIO Pe3yJIbTaTOB BBIMOJIHEHHS X IMUUECKOTO SKCIIEPUMEHTa
(mabopaTtopHOro ombiTa, JadOpaTOPHOH PadOTHI MO HMCCIENOBAHUIO CBOHCTB BEIIECTB, Y4eOHOTO
MPOEKTA);

yMeHUsI yu4eOHOro COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW MO3HABATEJIbHOU M
HCCIIEIOBATEIbCKON AESITEIbHOCTH MPH PEIIEHUN BOSHUKAKOIINX MPOOJIeM Ha OCHOBE y4éTa O0IHX
UHTEPECOB U COrJIacOBaHUS No3ULMH (00CykneHus, OOMEH MHEHUSIMH, «MO3TOBBbIC LITYPMBI»,
KOOpPIHMHALMS COBMECTHBIX EHCTBUI, OnpenesieHe KPUTEPUEB 10 OLEHKE KaueCTBa BbIMOJHEHHOM
paboThI U ApyTHE).

PeryisiTuBHBbIE YHHBePCAJIbHbBIE YUeOHbIE JeHCTBUS:



YMEHHE CaMOCTOSITENIbHO OMNpEeAeNsATh Ledu AEATEeNbHOCTH, IMJIaHUPOBaTh, OCYLIECTBJATD,
KOHTPOJIMPOBATh U MPHU HEOOXOANMOCTH KOPPEKTHPOBATH CBOKO I€ATEIBHOCTD, BEIOUpATh Hanboee
3¢ dexTuBHBIC CITOCOOBI pereHust yIeOHbIX U MO3HABATENIbHBIX 33/1a4, CAMOCTOSITEIbHO COCTABIISTh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA aJITOPUTM AEHCTBUH MPU BBHINOJHEHUHM 3aJaHUN C YYETOM
MOJIyYeHUSI HOBBIX 3HAaHMHA 00 M3ydaeMbIX OOBEKTaX — BEIECTBAX W PEAKIMAX, OLEHHBATbH
COOTBETCTBHE MOJYUEHHOIO pe3yJibTaTa 3asiBJICHHOH 11eNli, YMEHHE UCIOIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, IIpeJijIaraeMble B yCJIOBUM 3alaHUM.

NPEJIMETHBIE PE3YJbTATBI

B cocraBe mnpeaMETHBIX pe3yJabTaTOB 10 OCBOCHHIO OOS3aTENLHOTO  COMEPIKaHMS,
YCTaHOBJIEHHOTO JaHHOW  (enepanbHOil pabodell MpOrpaMMoil, BBIAEISIOT: OCBOCHHBIC
00y4aroIUMUCS HayYHbIEC 3HAHUS], YMEHHUS U CIIOCOObI NEHCTBHH, crienupuyuecKre Iyl MPeIMeTHON
obnact «XUMHsT», BHIbI AESITEIBbHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €r0 HWHTEPIPETAaLHH,
npeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYALIHSX.

K kxonny oOy4enust B 8 kuacce mpenMeTHble pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI

oTpakaTh CHOPMHUPOBAHHOCTD y OOYHAOLINXCS YMEHHIH:

® packpbiBaTb CMBICI OCHOBHBIX XMMHUYECKUX IOHATHUN: aTOM, MOJIEKyJa, XUMHUYECKUI
3JIEMEHT, TPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMECh (OJHOPOIHAS 1 HEOIHOPOIHAS),
BaJIEHTHOCTb, OTHOCUTEJIbHAsI aTOMHAsi U MOJIEKYJIspHas Macca, KOJMYEeCTBO BELIECTBa,
MOJIb, MOJISIPHAsI Macca, MaccoBas 0JIs1 XUMHUYECKOI0 3JIEMEHTA B COEIMHEHUH, MOJIAPHBIN
00BEM, OKCH, KUCJIOTA, OCHOBAHHUE, COJIb, JIEKTPOOTPHULATENBHOCTD, CTETIEHb OKHCIICHHUS,
XUMHYECKasi Peakuus, KJIacCU(pUKAIM peaKUuui: peakUud COCOUHEHUs, PeaKInu
PA3JIOKEHUs], PEaKIMH 3aMEIIeHUs], peakii OOMeHa, 5K30- U SHAOTEPMUUECKHE PEaKIUH,
TEIUIOBOH 3P QEKT peakuuu, siIpo aToMa, JMEKTPOHHBIN CIOH aroma, aTOMHasi OpOUTalb,
panuyc aroma, XuMudeckasi CBsi3b, NOJIIPHAsl U HEMOJIIpHAsi KOBAJIEHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHHWOH, pacTBOP, MaccoBas Moy BemecTBa (NPOLICHTHAs
KOHILIEHTpALUs) B PaCTBOPE;

® UIIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHYECKUX IOHATUH M TNPUMEHSTb O3TU
MOHSITUS TIPU OMUCAHUU BELECTB U UX MPEBPaLlEeHUI;

® HCIOJB30BATh XUMHUYECKYI0 CUMBOJIMKY JUIsI COCTABJICHHS (POPMYJT BEIIECTB U YPaBHEHHUN
XUMHUYECKUX PEaKLU;

® OmpenessiTh BAJEHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApHBIX COCOMHEHHUSX, CTENEHb
OKHUCIICHHsI 3JIEMEHTOB B OWHAPHBIX COENUHEHUSX, NPUHAIJIEKHOCTh BEIIECTB K
OTIpeNeIEHHOMY KJIacCy COCIMHEHUH Mo (popMytaM, BUJ XUMHUYECKON CBSA3H (KOBaJICHTHAs
U IOHHAs1) B HEOPTaHUYECKUX COSINHEHMSAX,

e packpeiBath cmbicn Ilepuonuueckoro 3akona JI. M. MeHneneeBa: ne€MOHCTPUPOBATH
MOHMMaHUe MEePUOANYECKON 3aBHUCUMOCTH CBOWCTB XHMHYECKHX 3JIEMEHTOB OT UX
nonoxkeHuss B Ilepuoguueckoil cucCTeMe, 3aKOHOB COXPAaHEHMs MacChl BeEIEeCTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOIO YUeHMs1, 3aKOHa ABOTajpo;

® ONNCHIBATH M XapaKTepHU30BaTh TaOIMUHYIO popmy Ileproandeckoit CHCTEMBI XUMHUECKHX
3JIEMEHTOB. pAa3JIN4aTh TMOHSATHS «mIaBHas mnoarpynma (A-rpynma)y W «moOodHas
noarpynna (b-rpynna)y, maneie u Oonpiire nepruoabl, COOTHOCHTb OOO3HAYEHHS, KOTOPBIE
umerorcs B Tabmune «llepuonmdeckas cucrtema XuMHU4eckux asseMeHtoB J[. M.
MeHnneneeBa» € UNCIOBBIMH XapaKTEPUCTUKAMU CTPOEHMSI aTOMOB XMMHUYECKHX
3JIEMEHTOB (COCTaB W 3apsp sizpa, oOlnee YHCIO 3JIEKTPOHOB M PACIPENEeNIeHHEe HX 10
3JIEKTPOHHBIM CJIOSIM);

e iacCHPUUUPOBATh XUMHYECKHE 3JIEMEHTbI, HEOPraHMYECKHE BEINeCTBA, XMMHUYECKHE
peakimu (MO YHUCIYy W COCTAaBy YYacCTBYIOLIMX B PEAKLUH BELIECTB, IO TEIJIOBOMY

sbdekry),



XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEINECTB PA3JTUYHBIX
KJIACCOB,  TOATBEPKAAasl  OMHCAaHME  MPUMEPaMU  MOJEKYJSIPHBIX  YpaBHEHHH
COOTBETCTBYIOLIMX XUMHYECKUX PEaKLHIi;

NPOTHO3UPOBATh CBOWMCTBA BELIECTB B 3aBHCUMOCTH OT HMX KA4eCTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHHsI XUMHUYECKHIX MPEBPALICHUI B Pa3IMUHbIX YCIOBHSX,
BBIUUCIISITE OTHOCHTENBHYIO MOJIEKYJSIPHYIO U MOJIIPHYEO MAacChl BEIECTB, MAacCOBYIO
JOJII0 XUMHUECKOTO 3JIeMeHTa 1o (opMyJie COCTUHEHHUs, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEaKIHH;

NPUMEHSTh OCHOBHBIE ONEPAIMH MBICIUTENbHON NEATENbHOCTH — aHajJu3 M CHHTES,
cpaBHeHHE, 00OOILIeHNE, CHUCTEeMATH3aLMI0, KIACCH(PUKALMIO, BBIABICHHE NPUUYUHHO-
-CJIeCTBEHHBIX CBSI3€H — [JIsi M3Y4€HHsI CBOIMCTB BEILIECTB M XHUMHUYECKHX PEaKLHii,
€CTeCTBEHHO-HAyUHbIE METOMABI IMO3HAHHS — HAONIOJEHHE, N3MEpPEHHe, MOICTUPOBAHHE,
SKCIIEPUMEHT (PeabHBII U MBICIIEHHBIN);

ClIeOBaTh MpPaBHJAM TOJBb30BAHUS XUMHYECKOH Tmocymoli u  ymabopaToOpHBIM
o0opynoBaHHEM, a TakXke MpaBUiaM OOpaleHHss C BEIIeCTBAMH B COOTBETCTBHU C
UHCTPYKLUSMH TIO BBIIOJHEHHIO JA0OPATOPHBIX XMMHUYECKHX OIMBITOB IO MOJYYEHHIO H
coOupaHmio ra3000pa3HbIX BEIECTB (BOJOPOa U KUCIOPOa), MPUTOTOBJICHUIO PACTBOPOB
C ONpeneNeéHHON MacCOBOM NIOJIEH PacTBOPEHHOIO BELIECTBA, MJIAHUPOBATh U MPOBOAUTH
XUMHYECKHE SKCIIEPUMEHTBl IO PACIO3HABAHUIO PACTBOPOB IIENIOYEH M KHCIOT C
MOMOIIBIO UHIUKATOPOB (JTakMyc, (peHOIPTaTeHH, METHIOPAHXK U APYTHE).

K kxoHmy oOy4eHust B 9 kjacce mpenMeTHbE pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh CHOPMHUPOBAHHOCTD y OOYHAOLINXCS YMEHHIA:

PaCKpBIBATH CMBICT OCHOBHBIX XHUMHYECKHX TMOHSATHH. XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTUOH, aHHOH, MPOCTOE BEINECTBO, CJIOKHOE BEIIECTBO, BAJEHTHOCTD,
3JEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKAs PEaKIUsl, XAMUYIECKasl CBA3b,
TerioBoi 3(dexkT peakuuu, MoJb, MOJSPHBIE OOBEM, pPaCTBOP, JIEKTPOIUTHI,
HE3JIEKTPOJIUTBL,  SJIEKTPOJUTHYECKAs AMCCOLMALUS, pPEaKUud HMOHHOTO OOMeHa,
KaTaJIu3aTop, XHMHYECKOE paBHOBecHe, oOpaTHUMble M HeoOpaTHMble peakLuH,
OKHUCITUTEIbHO-BOCCTAHOBUTEINIbHBIE PEAKIINH, OKUCIHTENb, BOCCTAHOBUTEIb, OKUCIIEHIE U
BOCCTaHOBJICHHE, aJUIOTPONHS, aM(POTEPHOCTb, XUMUYECKasl CBSA3b (KOBAJICHTHAsI, HOHHAS,
MeTaJuIn4YecKasl), KPUCTALUTMUECKasi PelIéTKa, KOPPO3HMsl METaJUIOB, CIUIABBI, CKOPOCTb
XUMHUYECKON peaKkLuy, npeaeapHo nonyctuMas konuentpauus [1JIK sewmecrsa,
WITFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX IOHITUH M TPUMEHATb 3TH
MIOHSTHSI IPH ONMCAHUU BELIECTB U MX MPEBPALICHUN;

UCTIOJIB30BATh XMMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUs (POPMYJI BEIECTB U YPaBHEHUH
XUMHUYECKUX PEaKLU;

OTIPeNeNATh BAJIEHTHOCTh U CTENEHb OKHCICHHUS XUMHUYECKUX HJIEMEHTOB B COCIUHEHMSIX
PA3IUYHOTO COCTAaBA, MPUHAICIKHOCTD BEIECTB K ONPENCIEHHOMY KJIACCy COEAMHEHUH 1O
dbopMynaM, BUI XHMHYECKOH CBs3M (KOBAJICHTHAs, WOHHAs, MeETAJJIN4ecKas) B
HEOPraHMYECKUX COSIUHEHMSX, 3apsia HOHA IO XUMHUYECKOH (OopMyJie, XapakTep Cpenbl B
BOJIHBIX PAcCTBOPAaX HEOPTraHMYECKUX COENUHEHWMH, THI KPUCTAJUIMYECKOH PpeInéTKu
KOHKPETHOT'O BEIECTBA;

packpeiBaTh cMmbica llepuoanueckoro 3akona [I. 1. MeHnneneesa u J€eMOHCTPUPOBATE €0
NOHMMAaHHME: OMUCHIBATh U XapaKkTepu3oBaTh TabamuHyto Gopmy Ileproanyeckoii cuCTeMbl
XUMHYECKUX 3JIEMEHTOB. pa3jiMyaTh MOHATUS «TJaBHas mnoxarpymma (A-rpymnma)» u
«mobounass moxrpynmna (b-rpynma)y, wmanble u OoJbIIME TEPUOABI, COOTHOCHUTH
00O3Ha4YeHMsI, KOTOpble HMMEIOTCS B NEPUOAMYECKOW Tabiume, C YUCIOBBIMHU
XapaKTePUCTUKAMH CTPOCHHUS aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB WM 3apsii sapa,
o0Iee 4HCiIo 3JEKTPOHOB M paclpenesieHHe WX MO 3JEKTPOHHBIM CJIOSIM), OOBACHATH









3aKOH MOCTOSHCTBA COCTaBa BEIECTB. XUMHUYecKas popmya.

10 BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB !

11 OTtHocuresbHast aToMHast Macca. OTHOCUTeENIbHAs MOJIEKYJISIPHAs. Macca 1

12 MaccoBast 7O XUMHYECKOTO AJIEMEHTA B COEUHEHNUU 1

13 KonunuectBo Bemecrsa. Mosnbs. MossipHas macca 1

14 @u3nYeCKUe U XUMHUYECKHUE SIBJICHUsl. X UMUYECKasl Peakius 1

15 IIpusHaku U yCJIOBUsI IPOTEKAHMSI XUMHUYECKUX PEaKLIUM 1

16 3aKOH COXpaHEHMsI MacChl BelleCTB. XUMHUECKHe YPaBHEHMUsI 1

17 Brrancnenus KOJIMeCTBA, MacChl BELIECTBA M0 yPaBHEHUAM 1
XUMHUYECKHUX PeaKLUi

18 Knaccuukanms XuMHYeCKUX peakLyii (COeTUHEHHS, PA3JIOKEHHS, 1
3aMenieHus, oOMeHa)

19 M. B. JIoMmOHOCOB — ytiéHbH?I-aHuI/IKnonenI/ICT. O6obwmenne u 1
CUCTeMaTH3alMsl 3HAHUH

20 KonTponbHast padora Nel mo teme «BemecTsa 1 XuMHYeCKHe 1
peaxKLum

1 Boszaoyx — cMmech razos. Cocras Bo3ayxa. Kucnopon — sneMeHT u 1
npoctoe BeuecTBo. O30H

2 Duznueckne 1 XMMUYECKHE CBONCTBA KHCIOPOAa (peakuu OKUCICHUS, 1
ropenne). [lonsatue o0 okcumax

23 CriocoObl mony4eHust KHCIOPoAa B JaDOPaTOPUH U MIPOMBILIIEHHOCTH. 1
IIpumeHenne kucaopona

4 TennoBoit 3¢ dexT XUMUUECKOH peakny, TOHITHE O 1
TEPMOXUMHUYECKOM YPaBHEHUH, SK30- U SHAOTEPMUYECKUX PEAKLIUAX

25 Tormso (HedTh, yroiaes 1 MeTaH). 3arpsiI3HEHHE BO3/IyXa, CIIOCOOBI €ro 1
IIPEIOTBPALIEHHUS]

26 IIpakrrueckas padora Ne 3 1o TeMe «ITomyuenune u cobnpanue 1
KHUCJIOpOJia, U3y4YeHHe ero CBONCTBY

27 Bopopoa — saeMeHT u mpocToe BeuecTBo. HaxoxaeHue B npupoje 1

8 du3nyeckre U XMMUYeCKue CBoiicTBa Bogopoaa. Ilpumenenune 1
BOAOpOAA

29 IloHATHE O KHCIOTAX U CONAX 1

30 Crnioco0ObI mostydeHust BOIOpoAa B jaboparopun 1

31 IIpaxrrueckas padora Ne 4 1o TeMe «ITomyuenune u cobnpanue 1
BOJIOPOJA, U3YUE€HUE €ro CBOMCTB»

32 MousipHblit 00BbEM ra30B. 3ak0H ABOTaapo 1

33 Beruucnenus 00béMa, KOJTMUECTBA BEIIECTBA ras3a Mo €ro N3BECTHOMY 1
KOJINYECTBY BEIIECTBA HJIH O0BEMY

34 Boruaucnenns 00bEMOB ra3os 10 YpaBHEHUIO PEAKIIUH HA OCHOBE 1
3aKOHA OOBEMHBIX OTHOIIECHUI ra3os

35 dusuveckre 1 XUMHUYECKHUE CBOUCTBA BOIBI 1

36 CocraB ocHoBanui. [loHsiTHe 00 HHOAUKATOPAX 1

37 Bona xak pactBopurtens. HacbliieHHblE 1 HEHACBILLIEHHBIE PACTBOPHI. 1

MaccoBasi 10Jisl BELIECTBA B PaCTBOpe




[IpakTuyeckas padora Ne 5 o Teme «IIpuroroBseHre pacTBOPOB ¢

38 ONpeAeNTEHHON MacCOBOM 10JIEH PaCTBOPEHHOTO BEIECTBAY !

39 KontponpHas pabora Ne2 o Teme «Kucnopon. Bogopon. Boma» 1

40 Oxcuabl: cOCTaB, KiacCU(UKAIMs, HOMEHKJIATypa 1

41 ITonydenue u xuMHUUECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 1
aM(pOTEPHBIX OKCHIOB

42 OcHOBaHHMSI: COCTaB, KJIacCU(UKAIIVSI, HOMEHKJIATypa 1

43 IlonyueHue U XMMHUYECKHUE CBONMCTBA OCHOBAHUNI 1

44 Kucnotsl: cocras, knaccudukans, HOMEHKJIATypa 1

45 IlonyueHue U XUMUYECKUE CBOMCTBA KUCJIOT 1

46 COJIvI/I (cpenHue): HOMEHKIATYPa, CIOCOOBI MOTYYSHHUS], XUMHYECKHE 1
CBOMCTBa

47 IIpaxrrueckas padora Ne 6. PereHne skcriepUMeHTaIbHBIX 33724 1O 1
TeMe «OCHOBHBIE KJIACChl HEOPTaHUUECKUX COEANHEHUN»

48 I'enetnueckast CBA3b MEXKIY KJIACCAMU HEOPTaHUYECKUX COEAMHEHHI 1

49 O6o0uieHne 1 cucTeMaTH3aLMs 3HAHUH 1

50 KonTponpHast padora Ne3 novT"eMe "OCHOBHBIE KJIaCChl 1
HEOpPraHUYEeCKUX COeIMHEeHUN

51 [TepBble MOMBITKH KIACCU(PUKALMA XUMUYECKHUX 31eMeHTOB. [IoHsTHE O 1
IPyMIax CXOAHbIX AJIEMEHTOB

59 Ilepunonnueckuii 3akoH u [lepuonnyeckast cuCTeMa XUMUYECKUX 1
anemenToB J|. 1. Menneneesa

53 Ilepuonel, rpynnel, NOATPYMIIbI 1

54 Crpoenue atomoB. Coctas aToMHbIX siiep. M3oTomnb! 1

55 CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JieMeHTOB [leproandeckoi 1
cucremnl [[. 1. Menneneesa

56 XapaxkTepucTuKa XMMHUYECKOT 0 3JIEMEHTA T10 €ro MOJOXKEHHUIO B 1
Ilepuoaunueckoii cucreme . M. Menneneesa

57 3HaueHue [lepronnyeckoro 3akoHa sl pa3BUTHsI HAYKU U MPAKTUKH. 1
J. 1. MenneneeB — y4€Hblil, IEAAror U rpaXXAaHuH

58 DJIEKTPOOTPHULIATEIBHOCT ATOMOB XUMHYECKUX 3JIEMEHTOB 1

59 HonHas xumHuueckas CBsi3b 1

60 KosajeHnTnas noyisipHasi XUMHU4ECKas CBsI3b 1

61 KoBajeHTHasi HenoyisipHas XUMHUYECKas CBsI3b 1

62 CreneHp OKUCIEHUS 1

63 OKHCINTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIMU 1

64 OxucauTenu 1 BOCCTAHOBUTENIU 1

65 KonTponbHast padora Ne4 o reme «CtpoeHne atomMa. XUMHUYeCKast 1
CBSI3b»

66 PesepsHblii ypok. O0001eHne n cucteMaTu3aust 3HaHu| 1

67 PesepsHbii ypok. O0001eHne un cucreMaTH3ayst 3SHaHUH 1

68 PesepsHbiii ypok. O0001eHne n cucTeMaTH3ayst 3SHaHUH 1

OBIIEE KOJIMYECTBO YACOB II1O ITPOTPAMME 68







Koaun4yecTBo

Ne
u/n Tema ypoka JacoB
Bcero

1 Ilepunonnueckuii 3akoH. [lepuonuueckas cucTeMa XMMUYECKUX 1
anemenToB J|. 1. Menneneesa

) 3aKOHOMEPHOCTH B U3MEHEHUN CBONMCTB XUMUYECKHX 3JIEMEHTOB 1
MEePBBIX TPEX NEPUOIOB

3 Knaccudukauus 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB 1

4 Buabl XuMHU4Y€CKON CBA3U U TUNBI KPUCTAJIMYECKUX PEIIETOK 1

5 KontponbHas padora Nel no Teme «IloBTopeHue u yriyoieHue 1
3HAHUIN OCHOBHBIX Pa3AeNoB Kypca 8 knacca»

6 Knaccuukanms XUMHYECKUX PEaKLHid IO Pa3IMIHbIM 1
MPU3HAKAM

7 [TonsTHe 0 cCkOpOCTU XUMHUUYECKOH peakuuu. [lonsaTHe 0 1
TOMOT€HHBIX U F€TEPOTCHHBIX PEAKLIUIX
[TonsATHE O XMMHUUYECKOM paBHOBECUU. PAKTOPBI, BIUSIOLINE HA

8 CKOPOCTb XMMHYECKON PEaKLMU U MOJOKEHUE XUMUYECKOTO 1
paBHOBECHUs

9 OKHCIUTENbHO-BOCCTAHOBUTENBHBIC PEAKLINH 1

10 Teopust snexTpoauTHUeckoit nucconuanu. CHIIbHBIE U Cia0bie 1
3JIEKTPOJIUTHI

11 HonHble ypaBHEHUS peakLMil 1

12 XUMHUYECKHE CBONMCTBA KMCJIOT U OCHOBAHUI B CBETE 1
NpPEACTaBICHUH 00 3JIEKTPOIUTHYECKON TUCCOLUAINU

13 XUMUYECKUE CBoﬁchBa coJiell B CBETE MPEACTABICHUH 00 1
3JIEKTPOJIMTUUECKON AUCCOLUALINN

14 [lonsiTue 0 ruApoOaU3€E CoNei 1

15 O060011eHre U crcTeMaTH3alus 3HAHAN 1

16 IIpaxrrueckast padora Ne 1. «Pemenne 3kCriepuMEeHTaIbHBIX 1
3a4a49»

17 KonTponbHast padora Ne2 o reme « IIeKTpOTuTHYECKAsT 1
auccounranus. XUMUYECKUE PEAKLIMU B PaCTBOPAx»

18 OO01mast xapakTepUCTHKA raJIOreHOB. XMMIUYECKHE CBOMCTBA Ha 1
IpUMEpE XJI0pa

19 Xnoposogopon. ConsiHas KMCJI0Ta, XMMHUYECKHE CBOMCTBA, 1
MOJIyYEHHE, NPUMEHECHHUE

20 IIpakTuueckas pa60Te.1. Ne 20110 teme «llonydyenue consHon 1
KHUCJIOTBI, U3YYEHHE €€ CBOWCTBY

1 Brancnenus no ypaBHEHUSAM XUMHUYECKUX PEAKLUN, €ClIU OAUH 1
U3 PEareHTOB JaH B M30BITKE

22 OOast xapakTepucTHKa 37eMeHTOB VIA-rpyniel 1

23 AnnorponHbie Monudukanuu cepbl. HaxokaeHue cepol U eé 1

COEAMHEHHH B MpUpoae. XUMMHUUYECKUE CBOMCTBA CEPbI




24 CepoBonopon, ctpoeHne, pU3NIeCKUe 1 XUMHYECKHE CBOMCTBA

25 OKCE/II[bI cepbl. CepHast kucjaora, Gu3nIecKrue 1 XUMUIECKIe
CBOMCTBA, MPUMEHEHUE
XuMHYecKkre peakLny, Jiexallie B OCHOBE IPOMBILIEHHOTO

26 crioco0a MoNTyueH s CEPHOI KUCIOThL. XUMHUYECKOE 3arpsi3sHEHUE
OKPY>KarOLIeH Cpelibl COEAUHEHUSIMU CEPbI

27 Brancnenue MacCOBOM AOJIM BBIXOAA MPOAYKTA PEAKIIUU
OOmast XapakTepUCTHKA 3JI€MEHTOB VA-rpynmbl. A30T,

28 pacrpocTpaHeHue B IpUpone, pu3nuecKkne 1 XUMHYECKHe
CBONICTBA

29 AMMHaK, ero pu3nUecKre 1 XMMUYECKHE CBOMCTBA, MTOJyUYeHHE U
IIpUMEHEHHe

30 IIpakTuueckas pa600Ta Ne 3 no Teme «Ilonyuenne ammuaxa,
U3y4€HUE ero CBONCTBY

31 A30THas KUCIIOTA, €€ PU3NUECKIe U XUMHUYECKHE CBOMCTBA
Hcnonb3oBaHue HUTPATOB U COJIEH aMMOHMSI B KaUeCTBe

32 MHHEPAJIBbHBIX yIOOpeHni. XMMUYIECKOe 3arpsi3HEHHE
OKPY KaroLeH Cpelibl COEAUHEHUSIMU a30Ta

33 Docdop. Oxcun pochopa (V) u pochopras kucnora,
¢du3nuecKue 1 XUMHYECKHIE CBOWCTBA, MOJYUSHHE

34 Ucnonb3oarne GochaToB B KaUECTBE MUHEPAIBHBIX
ynoOpenuii. 3arpsisHeHHe MpUPOAHOH cpenbl pocdaramu

35 Yrnepon, pacrpocTpaneHye B PUPOZE, dusnyeckue u
XUMHUYECKHE CBONCTBA
Oxcunbl yriepoza, ux Gpu3nyeckue 1 XUMHUUECKHe CBOHCTBA.

36 Dxoyiorudeckue mpodieMbl, CBI3aHHBIE ¢ OKCHIOM YIJIepOa
Iv)

37 YrosbHas KUCJIOTA U €€ CONU

38 IIpaxrrueckast padora Ne 4 o teme "IlonydeHne yriaeKucioro
raza. KauecTBeHnas peakuus Ha KapOoHaT-noH"

39 ITepBoHauanbHBIE MOHATHS 00 OPraHMUYECKUX BEIIECTBAX KaK O
COEIMHEHUSIX yIIIepoaa

40 KpemHnii u ero coenquuenus

41 IIpakrrueckas padora Ne 5. PemmeHue sKCrepuMeHTaIbHBIX
3a4a4 1o Teme «BakHenre HeMeTaJIIbl U UX COCIUHECHHUSI»

49 KonTponpHas pabora Ne3 no teme «BaxxHei1rie HeMeTauTbl U
UX COeIMHEHUs»
OO11ast XapaKTepPUCTHKA XUMHUECKUX 3JIEMEHTOB — METAJJIOB.

43 Mertannuueckas CBsA3b U METAJINUECKAsd KPUCTATIIINYECKAsT
pemérka. Pusnuyecke CBONCTBA METAJJIOB

44 XI/IMI/ILIGCKI/I? CBOMCTBA METAJJIOB. DJIEKTPOXUMUYECKUH P
HanpsKEHU METaJlIoB
O61mue ciocodbl nosydyeHus: MmetayuioB. CriiaBbl. BeraucneHus

45 10 YPABHEHUAM XUMHWYECKUX PEAKLIUI, €CJIU OJUH U3 PEareHTOB
COJIEPKUT PUMECH

46 [TonsiTHE O KOPPO3UU METAJIIOB




47 II{enounblie MeTANIIBI 1
48 Oxcuapl ¥ THAPOKCHUJIBI HATPUS U KaJlus 1
49 IenouHO3eMeTbHBIC METANIBI — KAJbITUH U MarHuil 1
50 BaskHelmue coequHEHNUS KaJIbIUS 1
51 O6o0ueHne n cucTeMaTH3aLus 3HAHUH 1
52 JKéctkocTh BOBI U CITOCOOBI €€ YCTpaHEHHSI 1
53 HpaKTquCKaﬂ "pa60Ta Ne 6 o reme "XKECTKOCTD BOABI U METOBI 1
e€ yCcTpaHeHus
54 AOMUHHU 1
55 AmdoTepHbIe CBOWCTBA OKCHUIA U THAPOKCHIA 1
56 Keneszo 1
57 Oxcunpl, rugpokcuasl u conn xenesa (1) u sxenesa (111) 1
58 O6o0uenne u cucTeMaTH3aLMs 3HAHUH 1
59 IIpaxrrueckas padora Ne 7. PemmeHue sKCrepuMeHTaIbHBIX 1
3a4a4 1o Teme «BakHenme MeTaJlIbl U UX COSTMHEHUSD)
Brraucnenus no ypaBHeHUAM XUMHUYECKUX PEAKLIUN, €CIU OIUH
60 U3 PeareHTOB JaH B M30BITKE WM CONEPIKUT MPUMECH. 1
Brraucienus MaccOBOH A0JM BbIXOJA MPOAYKTA PEAKLIMU
61 O6o0ueHne n cucTeMaTH3aLus 3HAHUH 1
62 KonTponbHast padora Ne4 no reme «BaxxHelie MeTauIbl 1 UX 1
COETMHEHUS»
63 BemecTsa 1 Marepuaibl B IOBCEAHEBHOMN XKU3HU YEJIOBEKA 1
64 XHUMHUECKOE 3arpsi3HEHUE OKPYKAKOLIEH Cpenbl 1
65 Ponb XMMUH B pelIeHUH HKOJIOTHYECKUX MPOodsieM 1
66 PesepsHbiii ypok. O0o01eHne n cucreMaTi3anys 3SHaHU| 1
67 PesepsHbiii ypok. O0o01meHne n cucreMaTH3anys 3SHaHUH 1
68 PesepsHbiii ypok. O0o01meHne n cucreMaTH3anys 3SHaHUH 1
OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME 68




