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COILEPKXAHUE OBYUYEHUA

8 KNIACC

IlepBoHavajibHbIEe XUMUYECKHE MIOHATHS

[Ipengmer xumun. Posib XMMUK B KWA3HU YellOBEKA. XMMHUSA B CUCTEME HayK.
Tena u BemecTtBa. PU3MYECKHME CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE
BeiiecTB. [loHsiTHe O MeTOHax MO3HAHUS B XMMHUHU. UMCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zziesieHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKUE HJIEMEHThl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U Cl0XKHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XMMHYECKHUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcCUTENbHAsT AaTOMHas Macca.
OTHOcCHUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 10151 XUMUYECKOrO AJIEMEHTa B
COEIMHCHUMU.

KomuecTBo BemecrBa. Mosib. MonsipHas macca. B3auMoCBsI3b KOJIMUECTBA,
Macchbl W 4YHUCla CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuétel mo Qopmynam
XUMHYECKUX COCTUHEHUI.

DOU3NYECKUE U XUMUYECKHUE SIBIICHUS. XUMUYECKasA peakuys U €€ MPU3HAKU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUYECKUE ypaBHeHHs. Knaccudukarus
XUMHUYECKUX peaKinil (COeqMHEHUS, pa3IOKEHUS, 3aMeIleHUsI, OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0#, mpaBmwiiaMu pabOThl B JabOpaTOpuu U
npuémMamMu oOpaleHus: ¢ 1abopaTOpHBIM 00OPYIOBAHUEM, U3YYCHHUE M OIHCAHHE
(¢u3MYeCKUX CBOWCTB O0O0pa3IOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJCHHE
¢u3ndeckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PACTHUPAHHWE caxapa B CTYIIKE,
KUINIEHUE U KOHJIEHCALMS BOJAbI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKAJIUBAHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICUCTBUE MeEJIa C KUCIOTOM) ABJICHUMN, HAOIIOACHUE U
OMMUCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasinokeHue caxapa,
B3aMMO/ICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3lioxKeHUe TUAPOKCUIA
meau (II) npu HarpeBanuu, B3auMoIeCTBUE XKele3a ¢ pacTBopoM coiu meau (11),
U3YUYEHHUE CIOCOOOB pa3/ICJICHUs] CMECEi: ¢ MOMOIIbI0 MarHuTa, (puibTpoBaHUE,
BbIMIApUBaHUE, NTUCTUIUIIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKU MOBAPEHHOU
CONiM, HaONIOZEHWE W  ONUCAaHUE  PE3yJbTaTOB  NPOBEJEHUSA  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MacChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IrapocTepKHEBBIX ).

BaxHelune npeacTraBuTeId HEOPraHM4eCKUX BelecTB



Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopona — 3ieMeHT M mpoctoe
BemecTBo. Haxoxmenue kuciaopoma B mpuponae, (U3HUECKHE W XUMHUYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkuciopona. CrnocoOsbl
MOJYYEHUs] KHUCIOpoJa B Ja0OpaTOpuu W MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupojie. O30H — aJuioTpornHas Mou(pUKaIUs KUCIOPOa.

TeroBoit 3(p(eKT XUMHUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHHMS,
9K30- W SHJOTEPMHUYECKHE peaKUWu. TOIIMBO: Yrojib M METaH. 3arps3HEHUE
BO3JlyXa, YCWICHHE TapHUKOBOTro 3¢ (deKra, pa3pyIieHne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT u mpoctoe BeniecTtBo. Haxoskaenue Bomopona B
npupoae, ¢GU3MUECKHEe U XMMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI
nosyuyeHus. Kucnotsl u conm.

MonspHbiii 00bEM ra3oB. Pac4€Tel Mo XUMHUECKUM YPaBHCHHSM.

dusnyeckue CBOMCTBA BOJbl. Boma Kak pactBoputelib. PacTBOpHI.
HaceolllieHHble M HEHACBIIIEHHBIE PacTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10715 BellleCTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4delioBeKa. KpyroBopoT BoAbI B MPHUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenunenuit. Oxcunpl. Kiaccuduxanus
OKCUJIOB:  cojieoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIC, aM@oTepHble) U
HecosieoOpasyromue. HomeHknatypa okcuaoB. DuU3MUECKHE W XUMHUYECKUE
CBOMCTBa OKCUJOB. [lonyueHne oKCuaoB.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHOoBaHuA. HoMmeHkiatypa ocHoBaHuii. PU3NUYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxarus xkucnor. Homenknatypa kucinoT. Ouzndeckue u
XUMHYECKUE CBOMCTBAa KHCIOT. Psn aktuBHoctn MetawuioB H. H. bekerona.
Ilonydenue KuACIOT.

Comu. Homenknartypa coiseil. @uU3n4eckue u XMMHYECKHE CBOMCTBA COJIEH.
ITonyuenue comnen.

I'eneTnueckas CBSI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIUHEHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEECICHUE COJICPKaHUs KUCIIOpOoa B BO3AYyX€, MOJyUYEHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOJCHHE
B3aUMOJCHCTBUS BEIIECTB C KHUCIOPOJOM U YCJIOBUS BO3HUKHOBEHHUS W
npekpaiieHuss ropeHus (mokapa), O3HaKOMJICHHME C 0O0pas3laMu OKCHJOB H
OMKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, pACIO3HABAHME W M3YyUYCHHE
CBOMCTB BOJOpoJa (TOpeHue), B3aumojelcTBue Bojopoaa ¢ okcujaoMm meau (II)
(BO3MOXXHO HWCIOJIb30BAaHUE BHUACOMATEPHAIIOB), HAOIOJACHHE OOpAa3IOB BEIICCTB



KOJIMYECTBOM | MOJIb, WCCIEAOBAaHHE OCOOCHHOCTEW pPACTBOPEHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJIAMU
(HatpueM ©  KaubllueM) (BO3MOXKHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),
uccieoBaHe  oOpas3llOB  HEOPraHWYECKHX BEIIECTB PAa3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKU MHJIMKATOPOB B PacTBOpaxX KUCIOT W IIEJIOYEH,
u3yueHue B3aumojeicTBus okcuga menu (II) ¢ pacTtBopom cepHON KHUCIOTHI,
KUCJIOT C METajUlaMM, PEAKLIMN HEWUTpaIn3aluu, MOJIYyUYEHUE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeTajla APYTMM M3 PAacTBOpPA COJIM, PEIICHHE
AKCHEPUMEHTANIbHBIX 3a/lad MO0 TeMe «BakHeWllne KiIacchl HEOPraHMYEeCKHUX
COCIUHCHUI.

Hepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHUX
iemeHToB JI. WU. MenpgeseeBa. CtpoeHne aromMoB. XUMHYECKAs CBA3b.
OKHCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKH KIACCU(DUKAIIMU XUMUYECKUX djeMeHTOoB. [loHsTHE O
IPYINaxX CXOJHBIX DJIEMEHTOB (ILETOYHBIE U MIEJIOYHO3EMEIbHBIE METaIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(pOTEPHbIE OKCUIBI
Y TUJIPOKCUIBI.

[Tepuoanueckuii 3akoH. Ileppoanueckas cuctema XMMHUYECKUX IIEMEHTOB /1.
N. MengeneeBa. KoporkomepuomHas W JJIMHHONEpUOAHAasT  (OpMBbI
[Tepuognueckont cucrembl xumuueckux 3nemeHToB [. 1. Menneneea. [lepuobl
U rpynnbl. PU3NYECKUII CMBICI MNOPSAKOBOIO HOMEpa, HOMEPOB IMEpUOJa U
IPYNIBI JJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3otonbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepunonnueckoit cucremsl [[. . MengeneeBa. XapakTepUCTHKA XUMHUYECKOTO
AJIEMEHTA T10 ero MnojoxkeHutro B llepnonnueckon cucreme . . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJnyca aTOMOB XHMHWYECKUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO FPYNIIaM U NEPUOJAM.

3nauenue [leprnoanueckoro 3akona u [leprpoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbId U
rpakJaHWH.

Xumuueckass cBs3b. KoBaneHTHass (MOJsipHass M HEMOJISIpHAs) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAsA CBS3b.

Crenenbp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Tponecchbl okucaeHust 1 BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:



U3y4deHue oOpasloB BEIIECTB METAUIOB W HEMETaUIOB, B3aMMOJICHCTBHE
TUAPOKCUAA IMHKA C pacTBOpaMHM KHCIOT U IIEJI0Yeil, MPOBEJEHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropenue, peakiyu pa3aoKeHUs, COSAUHEHUS).

Meswcnpedmemmnuie céasu

Peanuzanua MeXnpeaIMETHBIX CBA3CH MPU HM3YYEHHM XHUMHUHM B 8 Kjacce
OCYILIECTBJISIETCS Ye€pe3 HCIOJIb30BaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSTUN, TaK U TIOHSATUM, SBISIOMIMXCS CUCTEMHBIMU JIJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIMKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4YHBbIN (DakT, rumoTesa, Teopus,
3aKOH, aHallu3, CHHTE3, Kiaccudukamusi, NEPUOJUIHOCTb, HAOJIIOJCHUE,
AKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: marepusi, aTroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIHWI,
M30TOIIbI, PAJANOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUM 3apsi/l, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (M3MYECKUE BEIMUYMHBI, STUHUIIBI
W3MEpPEHUs, KOCMOC, TIAaHETHI, 3BE€3/1bI, COJIHIIE.

buosnorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbBIE MOPOJBI,
TMOJIE3HBIE UCKONIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KITIACC

BemecTBo U XMMHYecKasi peaKIus

Ileprognueckuii 3akoH. Ilepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWMCTB
XUMUYECKUX DIJIEMEHTOB TEPBBIX TPEX TMEPHUOJOB, KaJIMs, KajlblLHUs U UX
COCOMHEHUN B COOTBETCTBUU C IIOJOXKEHHEM DJJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX ATOMOB.

CrpoeHue BelllecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAJUTMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOU CBS3H.

Knaccudukanys u HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCSA K PA3JIMYHBIM KjaccaM HEOPraHWYeCKUX
COEIMHEHUM, TEHETUYECKas CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanys XuMUYeCcKUX peakluid Mo pa3iudyHbIM MPU3HAKaM (110 YUCITY
M COCTaBy YYACTBYIOIIMX B pPEaKIUHU BEIIECTB, MO TEIIOBOMY 3(dekrty, 1o
U3MEHECHHIO CTETICHEW OKUCICHUS XUMHUYECKHX JIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHIO KaTaau3aTropa). DK30- U IHJIOTEPMHUECKUE PEAKIIUU, TEPMOXUMHUIECCKUE
YpaBHEHUS.



[Tonsitue 0 ckOopocTH XUMHUYEeCKOW peakuuu. [loHsrrne o0 oOpaTUMBIX U
HEOOpAaTUMBIX XMUMHYECKUX peakiusax. [[oHATHEe O TOMOTEHHBIX U T€TEPOTCHHBIX
peakuusx. [lonstne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSIIONIME HAa CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMUUYECKOTO
paBHOBECHSL.

OKUCIUTENHHO-BOCCTAHOBUTENIBHBIC ~ PEAKI[UU,  DJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEILHON  peaKIuu. CocraBieHue ypaBHECHUI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMii ¢  HWCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OaiaHca.

Teopust INEKTPOIUTHUECKON JUCCOUUALNN. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
KaTtnonsl, annonsl. MexaHu3M OUCCOLMAIMU BEIIECTB C PA3IUYHBIMU BHIAMHU
XUMHUYECKO# cBsi3u. CTeneHs aucconuanuu. CHIbHbBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiiuu nonHOTr0 0OMeHa. Y CIOBHS MPOTEKAHUS PeaKIil HOHHOTO 0OMEHa,
MOJHbIE M COKpAallléHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBOWCTBa KHCIIOT,
OCHOBaHUN U coJliel B CBETe MPEACTaBICHUNH 00 BICKTPOIUTUYECKOM
nucconuanuu. KauecTBeHHbIE peakiiui Ha UOHBL. [loHsATHE O TUAPOIU3E CONEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJICHUE C MOJCNISIMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYEeCKUX
BEIIIECTB — METAJUVIOB M HeMeTauioB (rpadura W ajiMasza), CIOKHBIX BEIIECTB
(xJopua HaTpusi), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOH pEaKInu
OT BO3JICUCTBHUS paA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE DIIEKTPOMPOBOJIHOCTH
pacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYed U CoJer
(BO3MOXXHO ~ HCIOJB30BAHME BHUJEO MaTEPHANIOB), IMPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKU  TPOTEKAHMWs]  PEaklMid HMOHHOTO  OOMeEHa
(oOpazoBaHue ocajgka, BBIICICHHE Ta3a, O0Opa30BaHWE BObI), OIIBITOB,
WUTIOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropenue, peakiuu pa3fioKeHUsl, COSUHEHHSI), pacllO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBIO KAUYECTBEHHBIX pEaKIMii HAa HWOHBI, pEIICHUE
AKCTIEPUMEHTAJBLHBIX 3a]1a4.

HemeTaibl 1 MX coeIMHEHUST

OO6mrast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (QU3NYecKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOT€HOB. XMUMHYECKME CBOMCTBA Ha IMpPUMEpEe  XJopa
(B3aUMOJEHCTBHE C MeTaJIlaMd, HEMETaJlaMH, IejJo4yaMu). XJIOPOBOJIOPOI.
CosisiHass KUCJIOTAa, XMMUYECKUE CBOMCTBa, MOJIydeHHE, NpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HAa OpraHW3M 4YeloBeKa. BakHelline XJIOpHUIbl U UX
Hax0JICHUE B MIPUPOJIE.



Oo6mast xapaktepuctuka snemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue W (PU3NUECKHe CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOA M CEePhl. AJTOTPONTHBIE MOAU(PUKAIINYA KACTIOPOaAA
U cepbl. XUMUYecKue cBoiicTBa cepbl. CepoBOIOPOA, CTpOeHUE, (pu3nyeckue u
XUMHUYECKHE CBOMCTBA. OKCHIIBI Cephl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIIOB.
CepHast kuciora, (Qusnueckue W XUMHUYECKHME CBOMCTBa (00mIME Kak
MpEJCTABUTENSI KJlacca KHUCIOT U creruduueckue). XUMUYECKHE peaKIuu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJIyYeHHUS CEepPHOM KHUCIIOTHI.
[Ipumenenue cepHoil kucaoThl. Cosii CepHOM KUCIOTHI, KAUeCTBEHHAs! peaKlusl Ha
cyib(dar-uon. HaxoxxneHnue cepbl U €€ COeIMHEHHM B mpupoje. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH cpeabl COCNUHEHUSIMU Cepbl (KHCIIOTHBIE JIOXK/[IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILEHUSI.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTETICHH OKHCICHHUSA. A30T, paclpoCTpaHEHHUE B MPHUPOJE,
buznyeckue U xuMudeckue cporictsa. Kpyrosopor azota B mpupoje. AMMHAK, €T0
(br3uYecKue 1 XUMUIECKAE CBOMCTBA, MOJTydYeHUE U puMeHeHne. Com aMMOHWS,
X QU3NYECKUE U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHS. A30THas KHCIIOTa, € MOJydeHue, (PU3NYECKHe W XUMHUYECKHE
cBOiicTBa (0OIlIME Kak TMpeACTaBUTENS KJacca KHUCIOT W ClHeuu(pUUecKue).
Hcrnonp3oBaHWe HUTPATOB M COJICM aMMOHHS B KadeCTBE MHHEPaIbHBIX
ynoopennii. XuMUYeCcKoe 3arpsi3HeHHE OKPY Kalolllel cpe/ibl COSIMHEHUSIMH a30Ta
(KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, MOYBBl U BoAoéMoB). docdop,
aloTpornHeie Moaudukanuu (dochopa, GuUzMUECKHEe W XUMUYECKHUE CBOWMCTBA.
Oxkcup docdopa (V) u pochopHas kucinora, pu3ndeckue 1 XUMUYECKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GocdaroB B Ka4eCTBE MUHEPAIBHBIX YI00pEHUH.

Oo6mas xapaktepuctuka 3nemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTCTICHH  OKHUCJICHHUS.  YTJIEpOA,  aJUIOTPOIHBIC
MOAM(UKAIINKA, PACHPOCTPAaHEHUE B TpuUpoae, (U3UIECKHE U XUMHUYCCKHEC
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B npupojie. Okcuibl yriiepoaa, ux
bU3MYecCKue W XUMHUYECKHE CBOWCTBA, JCHCTBHE Ha JKHUBBIC OPTAHU3MBI,
MOJTly4YeHHUEe W MPUMEHEHHE. DKOJOTMYECKHe MPOOIEMBI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a rino0ambHOrO TOTEIUICHUS KJIMMAaTra, I[MapHUKOBBIN
b dexT. YronbHas KucaoTra u €€ cou, ux (GU3NYEeCKue U XMMHUYECKUE CBOICTBA,
nojiyueHrue U npuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO35MCTBE.

[lepBoHaUaTbHBIE TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHHSIX
yriepojia (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TIUIEPUH, YKCYCHAsI KUCIIOTA).



[IpupogHbie HMCTOYHUKUA YIIIEBOJOPOAOB (yrojib, NPUPOAHBINA Ta3, HEDTH),
MPOIYKTHl WX TmepepaboTku (OCH3WH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTHYECKN BaKHBIX BEIIECTBAX: XKUPaX, O€IKax, yriaeBoaax — U uX
poJii B KM3HM 4YeJloBeKa. MarepualibHOE€ €IUHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCAUHEHUM.

Kpemnuii, ero ¢usumyeckue W XHUMHUYECKHE CBONCTBA, TOJyYEHUE U
npuMenenue. CoeauHeHus: KpeMHUsi B mnpupojae. OOmme mnpeacraBieHus 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CUITMKATBI, UX HCIOJIB30BAHHUE B
ObITYy, B MPOMBIIIUICHHOCTH. BakHeline cTpouTenbHble MaTepHallbl: KepaMuKa,
CTEKJIO, 1IEeMEHT, 0eTOH, keye300eToH. [IpoGiembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTEIBHBIX MAaTEPHAJIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuit IKcnepumenm:

M3y4eHUEe 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
MIPOBE/ICHNE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUI-MOHBI M HAOIIOIEHNE TTPU3HAKOB
UX TPOTEKAaHMs, OMBITHI, OTpaXkarolue (PU3NUYECKUE M XUMUYECKHE CBOWCTBA
raJloreHOB M WX COEAUHEHUM (BO3MOXKHO HCMOJB30BAHUE BHUIECOMATEPUATIOB),
O3HaKOMJIECHWE ¢ oOpas3laMud XJOpUAOB (TAJIOTEHUJOB), O3HAKOMJIEHUE C
oOpasnaMu  ceppl U €€  CcOeAUHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHHE
BHJIEOMATEPHUAIIOB), HAOJIOCHUE Mpollecca OOyIIIMBAaHUS caxapa IMoJj JACHCTBHEM
KOHIICHTPUPOBAHHOM  CEpPHOM  KHUCJIOTHI, HW3YyYCHHE XUMHUYECKHUX CBOWCTB
pa30aBIEeHHOIN CEPHON KUCIIOTHI, MPOBEJCHUE KAUECTBEHHON PeaklMM Ha Cyabdat-
MOH U HaONIoZIeHHE Npu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHUH (BO3MOXKHO HCIOIB30BAHKE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOChHOPHBIX yAO0OpEHUH, MOTyUYeHUE,
coOupaHue, pacro3HaBaHWE W M3YyYCHHE CBOIMCTB aMMHaKa, IMPOBEICHHE
KAueCTBEHHBIX PEAKIM Ha MOH aMMOHUS U (ocdaT-uOH M U3yYCHHE NMPU3HAKOB
UX IPOTEKAHHUs, B3aMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIBIO
(BO3MOKHO  HCIOJIb30BAaHHE  BHJIEOMATEPHUANIOB), U3y4eHUEe  MoJAelen
KPUCTANIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCcOpOIMKU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHHEe, COOMpaHue, pacrlo3HaBaHUE U U3YyUYEHUE
CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBEJECHNE KAaYeCTBEHHBIX pEaKIMii Ha KapOoHAT U
CWIMKAT-UOHBl M M3y4YECHHE TMPU3HAKOB UX TMPOTEKAHUs, O3HAKOMJICHUE C
NPOAYKIMEH CHIMKATHOM MPOMBIIUICHHOCTH, pEHIeHUE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHele HeMeTauIbl U UX COeIUHCHUS.

MeTasiibl M X COeTUHEHUS

OO0mast XxapakTepUCTHUKAa XUMHUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUH
nx nosioxkeHuss B llepmogmueckon cucreme xumudeckux siaemeHTtoB . U.



MenneneeBa u ctpoeHusi aToMoB. CTpoeHre MeTaioB. MeTtainueckas CBA3b U
METAJNIMYECKasi  KpUCTa/UIMuecKas  peméTka.  DJIEKTPOXUMUYECKUU  pAall
HanpspKeHUN MeTauioB. OU3nUecKkre U XUMHUYECKHUe CBOcTBa MeTamioB. OOmiue
crocoObl TosyueHusi MeTauioB. [loHATHE O KOPpPO3MM METANJIOB, OCHOBHBIC
crnocoObl 3auUThl UX OT Koppo3ud. CruiaBel (CTalb, YYTyH, AIOPATIOMHHHIM,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounbie MeTauIbl: MOJIOKeHUE B [leproandeckoil cucTeMe XMMHUYECKUX
anemeHToB /. 1. MeHneneeBa, CTpO€HHME UX aTOMOB, HAaXOXJIEHUE B NPUPOJE.
duznyeckre U XUMHUYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl u
TUAPOKCUABl HaTpusi W Kauus. [IpuMeHeHHe IIEeOYHBIX METAUIOB U HX
COCIUHCHUMH.

[IlenouyHO3eMENBbHBIE METAUIBI MAarHUM W KAJIbLUUW: MOJIOKEHUE B
[Tepnoanueckont cucreMe xumudeckux 3neMeHToB J[. M. MenneneeBa, cTpoeHue
MX aTOMOB, Hax0XJeHHE B pupoje. OPU3ndecKknue 1 XMMHYECKHE CBOMCTBA MarHus
U Kanbliusa. Baxknelmue coequHeHHs] Kanblus (OKCUI, THAPOKCHUMA, COJIH).
KécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AJroMuHUN: TIos10)keHuE B [leproinueckor CuCTeMe XUMHYECKUX 3JIEMEHTOB
. 1. MenneneeBa, cTpoeHue atoma, HaxoXXAcHUE B mpupoxac. dusnyeckue u
XUMHUYECKUE CBOMCTBA alltOMUHUS. AM(OTEpHbIE CBOMCTBA OKCHUJIAa U THIAPOKCHIA
ATIOMUHUSL.

XKeneso: nonoxenue B [leproanueckoil cucteMe XUMUYECKUX AJIEMEHTOB /I.
N. MeHnneneeBa, CTpOEHHE aTOMa, HaxoxiAeHue B mpupoae. Duznueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCHIBI U conu xkenesa (1) u skenesza
(IIT), nx cocraB, CBOMCTBA U MOJTy4YCHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHWE C oOpaslaMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3y4Y€HUE PE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJA
KaJIbI[USl W HATpus C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOW BOJBI, MPOLIECCA TOPEHUS KEJIe3a B KUCIOPOAE
(BO3MOXKHO  HCTOJIb30BAHWE  BUJIEOMATEPUATIOB), TMPU3HAKOB  IMPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MAarHus, KaJbIUs, allOMUHMS, [IMHKA, KeJe3a
(IT1) u xxene3za (I11), meau (II), HaGmroneHME U ONMKMCaHUE TPOILIECCOB OKPAITMBAHUS
IUIAMEHM HMOHAMHM HATpUs, Kaluid ¢ KaiblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIeIOBaHNE aM(DOTEPHBIX CBONCTB THAPOKCH]IA ATIOMHUHHUS
Y TUIPOKCHUJA LIMHKA, PEIIEHUE IKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeMe «Baxkueunmmue
METaJUIbl U UX COCTUHECHUSY.

XHMUA ¥ OKpY:KaoUias cpeaa



BemectBa m Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMUYECKUX 0KOrax v OTPaBIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karolled cpeabl (MpeaenbHas O0MmyCTUMAast
KOHIIeHTpalus BemiecTB, nainee — [1JIK). Poins XxumMuu B pelieHun 3KOJI0TUYECKUX
npoO0aem.

Xumuueckuit IKcnepumenm:

u3yueHue oOpasloB MaTepuajoB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEPHbIC
MaTepHuaJbl).

Mesrcnpeomemnmnoie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€d MpU W3YYEHUM XUMHHM B 9 Kiacce
OCYIIECTBIISICTCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIMX eCTeCTBEHHO-HAYYHBIX
MOHATHUM, TaK W MOHATHH, SIBISIOMINXCS CUCTEMHBIMH JJI OTJEIbHBIX MPEIMETOB
€CTEeCTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYUYHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpusi, aHalu3, CHUHTE3, KiIaccuPukamusi, MNEePUOAUYHOCTh, HAOIIOJEHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SIBICHUE, MMAPHUKOBBIN
3 eKT, TEXHOIOTHS, MAaTEPHUAIIBI.

dusuka: MaTepus, aroM, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUECKUN 3aps]l, MPOBOJHUKH,
NOJYyIPOBOJHUKH, JTUINEKTPUKU, (OTORIEMEHT, BEIIEeCTBO, TeJI0, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, paCTBOP, pACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTka, CIUiaBbl, (PU3WYECKUE BEITUYMHBI, CAMHHUIIBI U3MEPEHHUs, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorus: dorocunTes, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, MU TATEIHHBIC BEIIECTBA.

['eorpadusi: atMmocdepa, ruapocdepa, MUHEPATbl, TOPHBIE TMOPOIH,
MOJIE3HBIE UCKOMAEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XNMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUASA

JIMHHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yJIbTaTbl OCBOECHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsl JOCTUTalOTCs B XOJie OOy4YEeHHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATENBHOUN EATEIIBHOCTH B COOTBETCTBUU C TPAAULUOHHBIMA POCCUUCKUMU
COLMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B
oOlIecTBEe MpaBUJIaMd M HOpPMaMHU IMOBEJEHUS M CHOCOOCTBYIOT Ipolieccam
CaMOTO3HAHUSs, CAMOPA3BUTHUS U COLIMATIU3AIMHN 00yYarOIIUXCS.

JIndHOCTHBIE  pe3yNbTaThl  OTPAKAlOT  TOTOBHOCTh  OOydYaroniuxcs
PYKOBOJACTBOBATbCSI CHUCTEMOM IIO3UTUBHBIX LEHHOCTHBIX OpPHUEHTALUH U
pacIIMpeHne ONbITa AESATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCIMTAHUA:

LIEHHOCTHOT'O OTHOWIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUI0, TIOHUMAHHs 3HAYECHUS XUMHYECKOM HAyKH B JKHA3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BIAJETh JOCTOBEPHOW HHGpOpMALME O
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpakKIaHCKOr0 BOCIIUTAHUSA:

NOPEACTABICHUS O COLMAJIbHBIX HOpPMax MW MpaBWiIaX MEKINYHOCTHBIX
OTHOUIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIEIOBATENbCKOM, TBOPUECKOM W JIPYyrUX  BUJAX
JESITeIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HON COBMECTHOM JESTENIbHOCTH IpH
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUH XUMUYECKUX
HKCMEPUMEHTOB, CO3/IaHUN YU€OHBIX IPOEKTOB, CTPEMJICHHSI K B3aUMOIIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpOLECCE ATOW Yy4eOHOM [eATEIbHOCTH, T'OTOBHOCTH
OLICHMBATH CBOE TMOBEJACHUWE M TIOCTYNKH CBOMX TOBAapUUIEH C NO3ULNH
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHYECKOW pPEAKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAyKH U COCTABJISIOLINE
OCHOBY JIJI1 TOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NIPHUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
IIPUPOAHOM CPEIOM, O POJIM XUMHUU B IO3HAHUU ITUX 3aKOHOMEPHOCTEM;

[103HABaTEIbHbIE MOTHBBI, HAIIPABJICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUW I10
XUMHH, HEOOXOIUMbIEe AJi1 OOBsSCHEHUS HAOJIIOaeMbIX IPOLIECCOB M SIBICHUH,
MO3HABATENILHON, WH()DOPMAIMOHHOW W YHUTATEIbCKOW KyJIbTYPHI, B TOM YHUCIIE



HABBIKOB CaMOCTOSITEIbHOM paboThl C y4yeOHBIMH TEKCTaMM, CIPABOYHOMN
JUTEPATYPOH, JIOCTYMHBIMA TEXHUYECKHUMH CpEACTBAMU HUH(POPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYyYEHHMIO M IIO3HAHHIO, JIF0OO3HATEIbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEAOBATENIbCKOU
JESTENbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpaBICHHOCTH U YPOBHS OOy4Y€HHUS B
JIATbHEUIIIEM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YHIOTPEOJIICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHHSI),
HEOOXOJIMMOCTH  COONIOJICHUsS] TMpaBui O€30MacHOCTH TIpU  OOpallieHud C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEATbHON KU3HU;

5) TpyaoBOro BociMTAHMS:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil U TpyJa pa3InyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTam TPYyAOBOW NEATEIbHOCTH, B TOM YHCJIE Ha
OCHOBE IMPUMEHEHHUS IMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUYaIbHON TPAEKTOPUU MPOJOHKEHHUST 00pa30BaHus C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEMH,
yCHelmHon npodhecCuoHaNbHON AESITEIbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOPECCUOHAIBHON CPeJIE;

6) 3K0J10rN49eCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K TNPHUPOJEC KaK HCTOYHHKY
KU3HH Ha 3emile, OCHOBE €€ CyIECTBOBAHMS, IOHUMAaHUE LIEHHOCTH 30POBOr0 U
O6e3omacHOro o0pas3a JKM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3NYeCKOMY M TICUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTH COOIIOIACHHUS
npaBui 0€30MaCHOIO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTyalUsX,
YIPOXKAOIIUX 310POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJy4YaeMble IPU M3yUYEHUH XUMUH, IS
peLIeHus 3a/1a4, CBA3aHHBIX C OKPY’KAIOILEU IPUPOJIHOU CPEIOH, ISl ITOBBILICHUS
YPOBHSI  JKOJOTMYECKOM  KYyJNbTYphl, OCO3HaHUS TrJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelIeHusi MOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBAThCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOW U COIIMAIIBHON MTPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeAMETHBIX pE3yJIbTaTOB BBIACISAIOT 3HAYUMBIC IS
dbopMUpOBaHHA MHPOBO33PEHUS OOIEHAYYHbIE MOHATHS (3aKOH, TEOopus,
NPUHIIKII, TUTIOTE3a, (PaKT, cucTeMa, MPOIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe



UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpEIMeTax W TO3BOJISIIOT Ha
OCHOBE 3HAHUI M3 3TUX MPEAMETOB (OPMHUPOBATH MPEJCTABICHUE O LIEIOCTHOM
HAay4YHOU KapTUHE MUpPA, U YHUBEPCAIbHbIC YUEOHBIC JIeCTBUSA (ITO3HABATEIBHEIE,
KOMMYHUKAaTHBHBIE, PETYJSITUBHBIE), KOTOpbIE 0OECHEeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHHUIO M OCYLIECTBICHHUIO y4eOHOMN
NEeSTENbHOCTH.

Ilo3naBaTesbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

ba3zoBble Jornyeckue AeiicTBUA:

YMEHHUSI HUCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILUIEHUS TPU OCBOCHHUH
3HAHWM: PACKPBIBATH CMBICII XUMUYECKHUX TMOHSATUN (BBIACNATh UX XapaKTepHBIC
NPU3HAKH, YCTAHABJIMBATh B3aWMOCBS3b C JPYTUMU TOHSATHUSMH), HCIOJIB30BATh
MOHATHUS NIl OOBSICHEHUS OTJCIBHBIX (DAKTOB U SBIICHUH, BHIOUPATh OCHOBAHUS U
KpUTEPUH VISl KIACCHU(PUKAIMKA XUMHUYECKUX BEIIECTB U XUMHUYECKHX PEAKIUH,
yCTaHABJIMBATh MPUIMHHO-CIICACTBEHHBIE CBSI3M MEXIYy OOBEKTaMU HU3YUYCHUS,
CTPOUTH JIOTUYECKUE PACCYX ICHUS (MHAYKTUBHbBIC, ICTyKTUBHBIC, [0 aHAJIOTUH),
JIeJ1aTh BHIBOJBI U 3AKITHOYEHUS;

YMEHHE TPUMEHSATH B TIpoOIecCe TMO3HAHUS TMOHATUS (TIPEAMETHBIE W
MeTalpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEH, UCIIOJIb3YEMbIE B XUMUH,
MpeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJC/IbHBIC MPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIeMEHTa), XUMudeckas (opmyla U ypaBHEHHE
XUMHUYECKON peakIuu — MpHU PellleHuHd y4eOHO-TI03HABATEIbHBIX 33/la4y, C YYETOM
ATUX MOJEIBHBIX IMPEIACTABICHUN BBIABIATh M XapaKTEpU30BaTh CYIIECTBEHHBIE
NPU3HAKH U3YYaEMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKUX PEaAKIIUi,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MPOIECCAX U SBJICHUSIX.

ba3oBrle ucciaenoBarebCcKie AeHCTBHA:

YMEHHUE HCIIOIb30BaTh MOCTABJICHHBIE BOIPOCHl B KayeCTBE HMHCTPYMEHTA
MO3HAaHUSA, a TaKKe€ B KauyeCTBE OCHOBBI i1 (POPMUPOBAHMS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

MpUOOpPETEHNE ONbITa IO IUIAHUPOBAHUIO, OPraHU3AlMM W TPOBEICHUIO
YUEHMUYECKUX JKCIIEPUMEHTOB, YyMEHUE HaOIoIaTh 3a XOJOM Ipolecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJbTar, POpMYIHPOBaTH 000OIIEHUS U
BBIBOJIBI 10 pE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MpoJIeNIaHHOM padoTe.

Pabora c nnpopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3TUYHBIX BUJOB M (OPM MPEACTABICHUS, TOTy4YaeMy0 U3 Pa3HbIX MCTOUYHUKOB
(HaydHO-TIONyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE



nocobust, pecypcbl VHTepHeTa), KPUTUYECKM OLIEHUBATh MPOTHUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;

YMEHUE NMPUMEHATh Pa3Iu4HbIE METOABl M 3alpPOCHl NPU MOUCKE U OTOOpE
MH(pOpPMAIMM MU COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX [Js1 BBITOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPEIECAEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJIB30BaHUs  MH(GOPMAILIMOHHO-KOMMYHUKATUBHBIX — TEXHOJOTHUH,
OBJIaJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CHCTEM,
CaMOCTOATENLHO BBIOMPATh ONTUMAIBHYIO (POpMY MpeAcTaBiIeHHs] HHPOpMALIUU U
WUTIOCTPUPOBATh pelIaeMble 3a7aud HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
IpyruMu popMamu rpaduKu U ©X KOMOUHALIMSIMU;

YMEHHE HCIIOJIb30BaTh M AaHAJU3UpPOBaTh B Ipouecce Yy4yeOHOH u
HCCIIEIOBATENbCKON NI€ATEIbHOCTH MHPOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA WM TPAHCIIOPTA HA COCTOSIHUE OKPY>KAKOLIEH MPUPOTHOU
CpeJibl.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe N1eiCTBHA:

YMEHHMs 3aJilaBaTh BOINpPOCHI (B XOJie¢ Juaiora W (WJIM) JIUCKYCCHUHU) TIO
CylmiectBy  oOcCyXkaaemMol  TeMbl, (QOpPMYyJIHpPOBaTH CBOM  NIPEIJIOKECHHUS
OTHOCHUTENBHO BBIITOJIHEHUS MPEI0KEHHOM 3a1a4H;

YMEHHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  MO3HABATEIbHON
JESTENbHOCTY B YCTHBIX UM MHCbMEHHBIX TEKCTaX; JeiaTh MPE3eHTalNIO
pPE3yIbTATOB BBIMOJHEHUS XUMHUYECKOTO IKCIIepUMEHTa (1abopaTOpHOTO ONBITA,
1abopaTopHOI pabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JEATEIIBHOCTH  IPU  pPEUICHUH
BO3HUKAIOIIKUX MPOOJIEM Ha OCHOBE YuéTa OOIIMX HHTEPECOB M COIJIACOBAHMUS
no3uluil (00cyXaeHusi, OOMEH MHEHHMSIMH, «MO3TOBBIE HITYPMbI», KOOPIUHAIUS
COBMECTHBIX JCHCTBUHM, OINpEACIICHHE KpPUTEPUEB IO OLEHKE KadecTBa
BBINIOJIHEHHOW PaOOThI U JPYTHE).

PeryasiTuBHbIe YHMBepcalbHbIe YUeOHbIe 1elCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LU JAESITeIbHOCTH, IUIAaHHPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATh U IMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesITENbHOCTh, BEIOMpATh Haubosiee 3(h(PeKTUBHBIE CIIOCOOBI PEIICHUS YUYEOHBIX U
MO3HABATEIBHBIX 3a/1ady, CaMOCTOATENBHO COCTaBJIATh WM KOPPEKTUPOBATH
NPEIJIOKEHHBI QJITOPUTM JEHCTBUM TIPU  BBIMOJIHEHUH 33JaHUN C  Y4ETOM
IOJyYEHUs] HOBBIX 3HAHUN 00 M3ydaeMblX OOBEKTaX — BELIECTBaX U peakUusXx,
OLICHMBATh COOTBETCTBUE ITOJIyYEHHOTO PE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE

WCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIIaracMble B YCIOBUU 3a1aHUM.
HNPEAMETHBIE PE3YJIBTATBI



B cocraBe mnpeaMeTHBIX PE3yJNbTATOB IO OCBOCHHUIO 00S3aTEIHHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JIaHHOW QefepalbHON pabodeil MporpamMmoi,
BBIJICIIIIOT: OCBOCHHBIC OOYYAIOIMMMHUCS HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI
neucTBUil, crneuudpuyeckue I OpeAMEeTHOM o0nactu  «XUMHS», BUJIBI
NEATENIBHOCTH MO  TOJYYEHUIO HOBOTO  3HAHUS, €ro HWHTEpIpETaluH,
peoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHIX.

K xoHiy o0yueHus B 8 kij1acce rnpeaMeTHbIe pe3yJibTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIMXCS] YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHUN: aTOM, MOJIEKyJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas JIOJIsl XUMHUYECKOTO AJIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIIECHb
OKHUCJICHHS, XUMHUYECKasl PeaKIusi, KiacCUPUKAIMSI pPEaKIUi: peakiun
COCOMHEHUSA, PEAKIHH PA3JIOKECHUS, PEAKUUH 3aMEIICHUS, PEaKIUH
0o0OM€Ha, 3K30- U SHAOTEPMUYECKHE PEAKLUU, TEIUNIOBOM 3PPEKT peakuuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOuTalb, PAaANYC
aToMa, XMMHYECKasi CBS3b, MOJISIPHAS W HEMOJApPHAs KOBAJIEHTHAS CBSI3b,
WOHHAsl CBSI3b, UOH, KaTHMOH, aHUOH, PACTBOP, MACCOBAasl JOJISI BEIIECTBA
(mporeHTHAs! KOHLEHTpAIKs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MIPUMEHSITh 3TU NOHATHUA IPU ONMKMCAHUM BEILECTB U X MPEBPALLICHUIA;

e HCIMOJB30BaTh XHWMHYECKYIO) CHUMBOJHMKY JUIsI COCTaBJCHHS (HOpMy
BENIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e ONpPENENATh BAJICHTHOCTH aTOMOB JICMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENCHb  OKUCJICHHMS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAIJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHHUUN IO
dbopmysaMm, BHUJ XUMHUYECKOW CBsi3M (KOBaJ€HTHAas U HWOHHAas) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpeBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHMMAHHUE TEPUOJAUMYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJOKeHUS B llepmoanueckoi cucreme,
3aKOHOB COXPAHEHHMS MacChl BEUIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSs1, 3aKOHA ABOrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabMuuHyr ¢opmy Ilepuoguyeckoit
CUCTEMbl XHMMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnma (A-rpymmna)» u «modounas noarpynna (b-rpynma)y, Mansie u



OOJBIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmomuueckass cucTteMa XuMHYecKuXx siaemeHToB J[. U.
MeHnneneeBay ¢ UHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHUS aTOMOB
XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsiji A7ipa, o0lIee YUCIO0 IEKTPOHOB
U pacrpeesieHUue uX Mo JIEKTPOHHBIM CIIOSIM);

e KJaccU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBy YYacTBYIOUIUX B PEaKIUHU
BELIECTB, M0 TEIJIOBOMY 3D PexTy);

e XapaKTEepHU30BaTh (ONHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MMOATBEPKIAsl OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

e TMPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAIIEHUN B
Pa3JIMYHBIX YCIIOBUSIX;

e BBIUHCISATH OTHOCHUTEIBHYI0 MOJEKYISIPHYIO U MOJSIPHYIO MAacCChI
BEILECTB, MAaCCOBYIO JIOJI0 XHUMHUYECKOrOo 3JeMeHTa 1o (opmyie
COEJIMHEHHSI, MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKInu;

e TPUMEHSATH OCHOBHBIE OMEPAIIUU MBICIUTEIBHON JIEITEIPHOCTH — aHAJIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMATH3aluIo, KilacCU(PUKaALHIO,
BBISIBIICHHE IPUYMHHO-CJIEICTBEHHBIX CBS3€d — [JII U3YyYEHHUS CBOWCTB
BEIIECTB W XHUMHMYECKHX pEAKUUWA, €CTECTBEHHO-HAYYHBIE METO/IbI
MO3HAHUA — HAONIONEHWe, M3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIIEIOBATh  MpaBWjaM  TOJb30BAHUS  XUMHUYECKOW  MOCYAOM W
nabopaTopHbIM 000pYy/IOBaHWEM, a TakXKe TMpaBWiIaM OOpamieHust C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSMU 10 BBINOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OMNBITOB MO TOJYYEHUIO U COOUPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJa U KHUCIOPOJa), HPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHYECKHE  DKCIEPUMEHTHI 0
pacrio3HaBaHHUIO PACTBOPOB IIEIOUCH U KHUCIOT ¢ TOMOIIBIO HHIUKATOPOB
(;makmyc, heHondTarenH, METUIOPAHXK U IPYTHe).

K xonIy oOydenus B 9 kj1acce npeIMETHBIE PE3yJIbTaThl Ha 0230BOM YPOBHE

JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHWMHYECKUX MOHSATHUN: XUMHUYECKHUM
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTUOH, aHHOH, MPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIECHb



OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUIECKasi CBS3b, TETUIOBON d(deKT
peaknuuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HERJIEKTPOIUTHI, AJIEKTPOJUTHYECKAsT TUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMblE U
HEOOpaTUMBbIE PpEAKIHUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUU,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb, OKHUCICHHE W  BOCCTAHOBJICHHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJICHTHAsi, UOHHAas,
MeTaJlJIMYecKas), KpUCTAIMYecKas pemeTka, KOpPpo3usi METaJlioB,
CIUIaBbl, CKOPOCTb XHMHWYECKOW peakUuuu, MPEeNeiabHO JOMyCTUMas
koHueHnrtpanus [TJIK BemiecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MIPUMEHSTh 3TU NOHATHUA IPU ONMKMCAHUY BEIIECTB U X MPEBPAILLICHUIA;
UCIIOJIb30BaTh XUMUYECKYI0O CHUMBOJIMKY JUII COCTaBlIeHUS (HOpMyI
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUN;

ONPENENATh BaJIECHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COCMHEHUSAX PA3JIMYHOTO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEIMHEHUH Mo ¢opmMmysaMm, BHJ XHMHYECKOU
CBsi3W (KOBaJICHTHAs, HWOHHAs, META/UIMYECKasi) B HEOPTraHUYECKUX
COCIMHEHUSAX, 3apsi]i MOHA 0 XUMHUYECKON (opmyJsie, XapakTep Cpeibl B
BOJIHBIX PAaCTBOPAaX HEOPraHUYECKUX COCIMHEHUH, THUIT KPUCTATUITMUYECKON
PEIETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. U. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHME: ONUCHIBATh M XapAKTEPU30BaTh
tabmunyio Gopmy [lepuoanueckold CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
paznuyaTh TOHATHSA «rJaBHasg mnoarpynma (A-rpynma)y u «moOodHas
noarpynma (b-rpymma)», Mambie u OoJbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECKON TadiuIEe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsi] sAjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacripefielieHue HX MO DJIGKTPOHHBIM CJIOSIM), OOBACHATH OOIHUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M MX COCIUHECHHU B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOJATPYIMH ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBa,
XUMUYECKUE Peakluu (MO YUCIy M COCTaBY YYacTBYIOLIMX B PEAKIUU
BEII[ECTB, MO TEIIOBOMY 3(PEKTy, MO0 U3MEHEHHIO CTENEHEH OKHCIICHUS
XUMUYECKUX 3JIEMEHTOB);



XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHENMUPUUECKUE XUMUYECKUE
CBOMCTBa MPOCTBHIX M CIOXHBIX BELIECTB, IOJATBEPKIasA OIMUCAHUE
MpuUMepaMl MOJICKYJISIPHBIX W HMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUN;

COCTaBJISAITb YPAaBHEHUS DJIEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIMH HOHHOIO
oOMeHa, ypaBHEHMsI peakluii, TOATBEPKAAIOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IUYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTENBHBIX —pPEaKIUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PeaKlui;
MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TNPEBpAlICHUNd B PpPa3IUUHBIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO  MaccChl
BEII[ECTB, MAaCCOBYIO JIOJNI0O XHMHYECKOTO »JJeMeHTa 1o (opmyre
COEIMHEHN S, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKInu;

cOOII01aTh [paBuia MOJb30BaHUS XUMHUYECKOU IOCY 10U u
7a0opaTopHbIM  O00OpYyJIOBaHMEM, a TaKXe ImpaBujia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHMM C HWHCTPYKIMSIMU TII0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB O TMOJMYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BEIIEeCTB (AMMHAKa U YTJIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM,  TOATBEPXKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABAThH OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
noaua-, kKapOonat-, ¢ocdar-, cwimMkar-, cyiabhar-, TUIPOKCUI-HOHBI,
KaTUOHbl AMMOHHSI U HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIUE B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX BEILIECTB;

MPUMEHSITh OCHOBHBIC OIEpalMi MBICIUTENBHON JAEATEIbHOCTU — aHAIN3
U CHHTE3, CpaBHEHUE, OOOOIIEHHUE, CHUCTEeMaTU3AIUI0, BbBISABICHUE
MIPUYUHHO-CJICJICTBEHHBIX CBSI3¢d — JJI1 M3YUYEHHS CBOWCTB BEILECTB U
XUMUYECKUX pEaKIUi, eCTeCTBEHHO-HAy4YHbI€ METOJbl TO3HAHUS —
HaOJII0JICHUE, U3MEPEHUE, MOJICIUPOBAHUE, SKCIIEPUMEHT (pEaJIbHBIM U
MBICJICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
Ne KoangecTBO yacoB
JIEKTPOHHBIE
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n
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bubmnoreka I1IOK
1. €CTECTBO3HAHUS U
. 5 0 2 https://m.edsoo.ru/7f41
1 MPaKTUYECKOU 837
IEeITEIbHOCTH Y€JIOBEKA
bu6mmoreka [JOK
1. BemtecTBa 1 XMMHUUECKHE
) 15 1 0 https://m.edsoo.ru/7f41
peakuuu 837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiiune npeacTaBuTe M HEOPraHMYECKUX BeleCTB
2. Bo3nyx. Kucnopon. Bubmiorexa HOK
6 https://m.edsoo.ru/7f41
1 INousatue 06 oxcumax
837¢
2. Bonopoa.Ilonsitue o Bubmzorexa LHOK
8 0 1 https://m.edsoo.ru/7f41
2 KHCJIOTaX M COJISX
837¢c
2. Bopa. PactBopsl. [lonstue bubmorera [JOK
5 1 1 https://m.edsoo.ru/7f41
3 00 OCHOBaHUSIX 837c
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YACOB I10 ITPOTPAMME




9 KJIACC

Ne KosmuecTBo yacos
DJIEKTPOHHbBIE
HaumeHoBaHue pa3jie/ioB (uudpoBbie)
n Bcer Kontpoabn | IlpakTnueck
U TeM MPOrpamMmbl o0pa3oBaTe/bHbIE
/ o bie paGoThl | He paGoThI
pecypchl
n
Pa3pnen 1. BemecTBo 1 XMMHU4YeCKHe PeaKIUH
[ToBTOpEeHME U yriTyOneHne bubnmoreka [JOK
3HAHUH OCHOBHBIX 5 1 0 https://m.edsoo.ru/7f41
pas3zeoB Kypca 8 kiacca a636
OcHOBHBIE Bbu6mmorexa [JOK
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XUMHYECKUX PEAKIUH a636
DIIEKTPOJIUTHYECKAS
bubmnoreka [IOK
JTUCCOITHAITHSI.
8 1 1 https://m.edsoo.ru/7f41
XUMHUYECKUE PEAKIUU B
a636
pacTBopax
Hroro no pazgeny 17
Pa3pnen 2. HemeTa/uibl 1 HX COeIMHEHUS
OO01mas xapakTepucTuKa bubmmorexa [JOK
XUMHUYECKHX AJIEMEHTOB 4 0 | https://m.edsoo.ru/7f41

VIIA-rpynnsl. ['anorenst

a636




OO1w1ast xapakTepUCTHKA

bu6mmoreka [JOK
XUMHYECKHUX IJIEMEHTOB
. 6 https://m.edsoo.ru/7f41
VIA-rpynmnsl. Cepa u e€
a636
COCTUHCHUS
OO01mmas xapakTepucTuKa
P P bu6mmoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB
7 https://m.edsoo.ru/7f41
VA-rpynmnsl. A3or, 1636
dbocdop 1 Ux coeMHEHUS
OO61as xapakTepucTuKa
P P bu6mmoreka [JOK
XUMHYECKHUX IJIEMEHTOB
8 https://m.edsoo.ru/7f41
I[VA-rpynnsl. Yrnepoa u 1636
KPEMHUH U UX COSIUHCHUS
Hroro no pazgeny 25

Pa3gena 3. Mera/iIbl M MX COeIMHEHUS

bu6mmoreka [JOK

OO01me cBOMCTBA METAJLIOB 4 https://m.edsoo.ru/7f41

a636
. bu6mmoreka [JOK
Baxneiime MeTamisl 1 UX
16 https://m.edsoo.ru/7f41

COEIMHEHNS

a636
Hroro no pazneny 20




Pazgen 4. Xumus U OKpy’Kamomas cpeaa

bu6mmoreka [JOK
4. BemectBa 1 maTepuansl B
3 https://m.edsoo.ru/7f41
1 JKW3HU YeJoBeKa
a636
Hroro no pazneny 3
bu6mmoreka [JOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f41
a636
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INOYPOYHOE IINTAHUPOBAHMUE

8 KJIACC
e KosnyecTBO 4acoB JIeKTPOHH
Jara ble
Bc | Kontpoa | IIpakTnu uugposbie
n Tema ypoka u3yue
/ er bHbIE ecKHe st odpa3oBare
. 0 padoThI padoThI bHbIE
pecypchl
bubnuoreka
[Tpenme . Po
| peaMeT xumuu. Pons xumuu B | 0 0 04.09.2 HOK
JKM3HU YesoBeka. Tena u BemnecTra 023 https://m.edsoo
1u/ff0d210¢
bubnuoteka
IT
) OHSITHE O METOAAX MO3HAHUS B 1 0 0 08.09.2 [HOK
XUMUU 023 https://m.edsoo
.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 bubmmoreka
IT 00THI B TabopaTopuu
3 « paB'..I/ma pabor patop 1 0 1 11.09.2 LOK
U IpUEMBI 0OpalleHus ¢ https://m.edsoo
023
71a60paTOPHBIM 000PYIOBAaHUEM) Tu/ff0d23de
bubnuoteka
4 Yucrhie BelecTBa U CMECH. ) 1 0 0 15.09.2 LHOK
CrniocoOsl pa3aenenus cmeceit 023 https://m.edsoo
ru/ff0d26ca
5| TIIpakrtudeckas padora Ne 2 1 0 1 bubnuoreka




LIOK

«Pa3nenenune cmeceil (Ha mpumepe 18.09.2
. 023 https://m.edsoo
OUYMCTKHU MTOBAPEHHOM COMM)» W/F0d8c8
Bubnmoreka
ATOMBI 1 MOJIEKYJIBI 22.09.2 LOK
023 https://m.edsoo
1u/ff0d2a6c
bubnauoreka
XUMHUUYECKUE DIIEMEHTEI. SHAKHA OK
(cMMBOJIBI) XUMHUYECKUX 25.09.2 -
023 https://m.edsoo
HICMCHTOB Tu/f0d2be8
bubanoreka
[TpocThie U CIIOXHBIC BEIIECTBA 29.09.2 LOK
023 https://m.edsoo
1u/ff0d2a6¢
Bubnuoreka
ATOMHO-MOJIEKYJISIPHOE YUCHUE 02.10.2 LOK
023 https://m.edsoo
ru/ff0d2d50
3aKOH DOCTOSHCTBA COCTaBa Bubnmoreka
BEIIECTB. XUMHUYECKas hopmyIia. 06.10.2 LHOK
BanieHTHOCTH aTOMOB XUMHUYECKUX o https://m.edsoo
023
3JIEMEHTOB 1u/ff0d2eae
bubnanoreka
OTHOcHUTENLHAs aTOMHAs Macca. OK
OTHOCUTENbHAS MOJIEKYJIsSpHAs 09.10.2 1
023 https://m.edsoo
macca Tu/f0d323¢
Bubnmorexa
MaccoBast 101 XUMHAYECKOT'O OK
3JIEMEHTA B COCTMHEHUN 13.10.2 1

https://m.edsoo




023

.ru/ff0d350¢

KonnuecTtBo BemecTBa. Mob.
Momnsipnasg macca

bubmmoreka
[HOK

https://m.edsoo
1u/ff0d5230

dusnyeckre 1 XUMHUUECKHE
SIBIeHUS. XUMHUUecKas peaknuud

bubnauoreka
LHOK

https://m.edsoo
1u/ff0d37fa

[Tpu3Haku U yCIOBUS MPOTEKAHUS
XUMHUYECKHX peaKiuil

Bbubanoreka
LHOK

https://m.edsoo
1uw/ff0d3al6

3aKOH COXpaHEHHS MacChl
BEIECTB. XNMHYECKUE YPABHEHUS

bubnauoreka
LHOK

https://m.edsoo
ru/ff0d3b88

Bbruucnenus koianuecTBa, Macchl
BELIECTBA 110 YPaBHEHUSIM
XUMHUYECKHX peaKuit

bubnanoreka
LHOK

https://m.edsoo
ru/ff0d5708

Knaccugukarus XuMmruueckux
peakuuii (coeAuHEeHMs,
pa3I0KEHUs, 3aMEICHUs, OOMEHA)

buoOmmoreka
[HOK

https://m.edsoo
1u/ff0d3f34

M. B. JIoMOHOCOB — y4€HBIN-
sHImkinoneauct. O0o0menue u

bubnauoreka
LHOK




cUCTeMAaTHU3alusd 3HaHUU

https://m.edsoo
1u/ff0d40c4

Kontponbhas pabota Nel o teme
«BelmiecTBa U XUMUYECKHE
peakuum»

bubnauoreka
[HOK

https://m.edsoo
ru/ff0d4290

Bo3agyx — cmech razos. Cocras
Bo3ayxa. Kucnopos — snemeHt u
npocToe BeuiecTBo. O30H

bubmmoreka
LHOK

https://m.edsoo
ru/ff0d448e

DU3NYECKUe U XUMUYECKUE
CBOMCTBA KUCJIOPOJIa (peaKkIuu
okucinenusi, ropenue). [lonstue 06
OKCHJIaX

bubnuoreka
LHOK

https://m.edsoo
ru/ff0d4614

CrniocoOsl MoTy4eHus KUCIopo/ia B

J'Ia60p ATOPUHU U ITPOMBINIJICHHOCTH.

[TpumeneHue kuciaopoaa

bubanoreka
LHOK

https://m.edsoo
1u/ff0d497a

TennoBoii 3pPexT XuMUIECKOI
pEaKIuy, MOHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH,
9K30- U SHIOTEPMUIECKHUX
peaKImsax

bubnauoreka
LHOK

https://m.edsoo
.ru/ff0d4790

TorumBo (HedTh, yroib ¥ METaH).
3arpsizHeHue BO3/1yXa, CIIOCOOBI
€r0 MpeIoTBpAIICHUS

bubnauoreka
LHOK

https://m.edsoo
.ru/ff0d4c4a

[Tpaktuyeckas padora Ne 3 o

bubnauoreka




teme «Ilomydyenue u cobnpanue
KHUCIIOPO/Ia, U3yUEHUE eTo
CBOMCTB)»

[OK

https://m.edsoo
T1u/ff0d4ae2

Bonopoa — anemMeHT u npocrtoe
BelecTBo. Haxoxaenue B

npupoje

bubmmoreka
[HOK

https://m.edsoo
1u/ff0d4ddo

dusnueckue 1 XUMAYECKUE
cBoiicTBa Bojiopoaa. [Ipumenenne
BOJIOpOJIA

bubnauoreka
LHOK

https://m.edsoo
ru/ff0d4ddo

IToHsITHE O KMCIIOTaX U COJISIX

bubnanoreka
LHOK

https://m.edsoo
1u/ff0d50d2

Crnioco0bl osTy4eHust BOZ0POia B
naboparopun

bubauoreka
LHOK

https://m.edsoo
ru/ff0d4ddo

[Tpaktuyeckas padora Ne 4 o
teme «llomydyenue u codbupanue
BOJIOPO/1a, U3YUYEHHUE €TO CBOMCTBY

bubnauoreka
LHOK

https://m.edsoo
1u/ff0d4f42

MossipHblit 00bEM ra30B. 3aKOH
ABoraapo

bubmmoreka
[HOK

https://m.edsoo
Tu/ff0d542e




Brruncnenus o0béMa, KoJIMUeCcTBa
BEILIECTBA ra3a M0 €ro U3BECTHOMY
KOJIMYECTBY BEIIECTBA WK 00BEMY

bubmmoreka
[HOK

https://m.edsoo
1u/ff0d55a0

Brrauciaenuss 006M0B ra30B MO
YPaBHEHHUIO PEaKIIMU Ha OCHOBE
3aK0HA 00BLEMHBIX OTHOIIECHUH
ra3oB

bubanoreka
LHOK

https://m.edsoo
ru/ff0d5708

dusznueckre 1 XUMHUUECKHE
CBOMCTBA BOJIbI

bubauoreka
LHOK

https://m.edsoo
ru/ff0d587a

Cocras ocHoBauuii. [lousrue 00
WMHJIAKATOpax

bubaunoreka
[HOK

https://m.edsoo
.ru/ff0d59e2

Bona kak pactBopuTenb.
HacpliieHHbIe 1 HEHACHIIIIEHHBIE
pactBopbl. MaccoBas nomst
BEILIECTBA B pacTBOpE

bubmmoreka
[HOK

https://m.edsoo
Tu/ff0d5b40

[Tpaktuyeckas padora Ne 5 o
teme «IIpurorosieHue pacTBOpoB
C OnpeAeNEHHON MacCOBOM 10JIEH
PacTBOPEHHOTO BEILLIECTBAY

bubGnauoreka
LHOK

https://m.edsoo
ru/ff0d5eba

Konrponsnas padora Ne2 o teme
«Kucnopoa. Bonopoa. Boga»

bubmmoreka
LHOK

https://m.edsoo
1u/ff0d6342




Oxkcupsl: cocTaB, KiaccupuKaus,
HOMEHKJIaTypa

buoOmmoreka
LHOK

https://m.edsoo
Tu/ff0d664e

[TorydyeHnue u XxuMu4eckue
CBOMCTBA KUCJIIOTHBIX, OCHOBHBIX U
aM(pOTEpPHBIX OKCHJIOB

bubnauoreka
LHOK

https://m.edsoo
1u/ff0d664e

OcHOBaHHUS: COCTAB,
KJaccu(uKaus, HOMEHKIIATypa

bubanoreka
LHOK

https://m.edsoo
ru/ff0d67ca

[TomyyeHnue u XUMHUYECKHE
CBOMCTBA OCHOBaHUH

bubauoreka
LHOK

https://m.edsoo
u/ff0d67ca

KwucmoTsl: cocTas,
Kiaccuukanys, HOMEHKIATypa

bubnauoreka
LHOK

https://m.edsoo
ru/ff0dfee?

[Tonyuyenue u xumMu4ecKue
CBOMCTBA KUCJIOT

bubmmorexa
LHOK

https://m.edsoo
Tu/ff0dfee2

Conu (cpenHue): HOMEHKIIATypa,
CIOCOOBI TOMYYEHUS, XUMUYECKHE
CBONCTBa

bubnauoreka
LHOK

https://m.edsoo
.ru/00ad9474




[Tpaktuyeckas padora Ne 6.
Pemenne skcrepuMeHTaIbHBIX
3a1a4 1o Teme «OCHOBHBIE KJIACChI
HEOPraHMYECKUX COCTUHEHUI

bubOmmoreka
LHOK

https://m.edsoo
.ru/00ad9b7¢c

FeHeTI/IIIeCKaSI CBA3b MG)K}Iy
KJIacCaMU HEOPraHUYECKUX
COeqUHEHUN

bubauoreka
LHOK

https://m.edsoo
.ru/00ad9a50

O00011eHNe U CUCTEMATU3ALIS
3HAHUHU

bubGnauoreka
LHOK

https://m.edsoo
.ru/00ad9cb2

Kontponbnas padora Ne3 mo teme
"OCHOBHBEIE KJIACCHI
HEOPraHWYECKUX COCAMHEHUM"

bubmmoreka
[HOK

https://m.edsoo
1u/00ad9ela

[TepBbie MOMBITKH KIacCHPUKAITTT
XUMHUYECKHUX dJ1eMEHTOB. IloHsiTue
O TPYIIIAX CXOAHBIX AJIEMEHTOB

bubnanoreka
LHOK

https://m.edsoo
.ru/00ad9ffa

Ilepunonnueckuii 3aKOH U
Ilepnonnueckas cucrtema
XUMHUYECKUX 35iemeHToB J[. 1.
Meunpgeneena

bubnauoreka
LHOK

https://m.edsoo
.ru/00ada52¢

[lepuonpl, rpynmsl, HOATPYIIIIBI

bubnauoreka
LHOK

https://m.edsoo
.ru/00ada52¢c




Crpoenue atomoB. CoctaB
aTOMHBIX s1ep. M3oTomnsl

buoOmmoreka
LHOK

https://m.edsoo
.ru/00ada342

CrtpoeHue 3JIeKTPOHHBIX 000JI0UeK
aTOMOB DJIEMEHTOB
[Tepuoanueckoit cucremst /. U.
Meunpeneena

bubnauoreka
LHOK

https://m.edsoo
.ru/00ada6bc

XapakTepucTuka XUMHYECKOTO
3JIEMEHTA 110 €TI0 MOJO0KECHHUIO B
Ilepuonnueckou cucreme /[I. U.
MenneneeBa

bubnauoreka
LHOK

https://m.edsoo
.1u/00ada824

3nauenue [lepuoanaeckoro
3aKOHA I Pa3BUTHUS HAYKU U
npaktuku. /. . MenneneeB —
YYEHBIM, IEIaroT U IPaXKJaHuH

bubnanoreka
LHOK

https://m.edsoo
.ru/00ada96e

DIEKTPOOTPULIATEIBHOCTh AaTOMOB
XUMHUYECKHUX AJIEMEHTOB

bubnauoreka
LHOK

https://m.edsoo
.ru/00adaab8&

HNonHas xuMudeckas CBI3b

bubauoreka
LHOK

https://m.edsoo
.ru/00adac34

KoBanentrnas noJrsipHad
XUMHUYCCKas CBA3b

Bbubnunoreka
HOK
https://m.edsoo




.ru/00adaab8&

KoBanenTHas HCMOJIsIpHAA
XUMHUYECCKas CBA3b

bubmmoreka
LHOK

https://m.edsoo
.ru/00adaab9

CreneHp OKUCIECHUS

bubnauoreka
LHOK

https://m.edsoo
1u/00adae28

OKHUCITUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIINU

bubanoreka
LHOK

https://m.edsoo
.ru/00adb076

OKHUCIITUTEIIN U BOCCTAHOBUTEIH

bubnauoreka
LHOK

https://m.edsoo
.ru/00adb076

Kontponbhas padota Ne4 o reme
«Ctpoenue aroma. XuMHU4ecKas
CBSI3b»

bubnanoreka
LHOK

https://m.edsoo
.ru/00adb486

PesepBHbIit ypok. O6001IeHNE U
CUCTeMAaTHU3aIHsI 3SHAHHHA

bubauoreka
LHOK

https://m.edsoo
.ru/00adb33¢

PesepBHeIil ypok. O000IICHHE 1
cUCTeMaTu3alus 3HaHuH

bubnauoreka
LHOK

https://m.edsoo
.ru/00ad9cb2




PesepBHeliil ypok. O60011eHNE U
crucTeMaTu3aluvs 3HaHUI

buoOmmoreka
LHOK

https://m.edsoo
Tu/ff0d61c6
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9 KJIACC

pemeToK

Ne Kosan4yecTBo yacos
DJIEKTPOHHBIE
Jlara
Konrtpoan | IlpakTHuec uupposbie
n Tema ypoka Bce U3y4eH
/ HbIE KHe st o0pa3oBaTeib
ro
I padoTbI padoThI HbI€ pecypchl
Ilepnonnueckuit 3aKOH. bubnnoreka
[lepuoanueckas cuctema 1 0 0 LIOK
XUMUYECKHX dJ1eMeHTOB /1. https://m.edsoo.r
N. MenneneeBa u/00adb59¢e
3aKOHOMEPHOCTH B bubnmnoreka
N3MEHEHUHU CBOUCTB 1 0 0 I[HOK
XAMUYECKHUX 3JIEMEHTOB https://m.edsoo.r
IIEPBBIX TPEX MEPUOIOB u/00adb6b6
bubnuoreka
Knaccudukanus u Gmote
HOK
HOMEHKJIaTypa 1 0 0
- ertec https://m.edsoo.r
HEOPTraHUYECKUX B TB
P - u/00adb7e2
. bubnauoreka
Busr xumudeckoi cBs3u U
HOK
4 | TUOBI KPUCTANTMYECKUX 1 0 0

https://m.edsoo.r
u/00adbac6




KonTponbnas pabota Nel no
teme «IloBTOpEeHHE 1
yriryOJieHne 3HaHUH
OCHOBHBIX Pa3JIeNioB Kypca 8
KJIacca

bubnuoreka
Knaccudukanus Ok
XUMUYECKUX PEAKIUI 1O a

https://m.edsoo.r

A3JIMYHBIM IIPU3HAKAM

p p w00adbeb0
[TonsiTue o ckopocTu bubnmnoreka
XUMUYECKON PEaKIIUH. HOK
IlousaTre 0 TOMOTe€HHBIX U https://m.edsoo.r
reTEPOreHHBIX PEAKIUIX u/00adbe9a
ITonsaTue 0 XUMHYECKOM
paBHOBecHH. PaKTOPHI, bubnuoreka
BIIMSIFOIIIME HA CKOPOCTh 1HOK
XUMUYECKON PEAKLUU U https://m.edsoo.r
[IOJIOKEHUE XUMUUYECKOTO u/00adc28¢
paBHOBECHsI

Bubnuoreka
OKHUCIUTEIHLHO-

1HOK
BOCCTAaHOBHUTEJIHLHBIE

https://m.edsoo.r

€aKINH
peakil u/00adcade
. Bubmnoreka

Teopust >NEKTPOIUTHUECKOM LOK

nuccoranuu. CUIbHBIE U
C1a0bIe AIMEKTPOIUTHI

https://m.edsoo.r
u/00adcd68




HoHHble ypaBHEHHUs peaKkLuit

bubnauoreka
1HOK
https://m.edsoo.r
uw/00add448

XUMHYECKHE CBOMCTBA
KHCJIOT ¥ OCHOBAHMII B CBETE
npeCcTaBIeHUN 00
ANEKTPOIUTUYECKOMN
JIUCCOIHAIAN

bubnnoreka
LHOK
https://m.edsoo.r
w/00add5d8

XUMHYECKUE CBOWCTBA
COJIEH B CBETE
IpeJICTaBICHUI 00
ANEKTPOIUTUYECKON
JUCCOLIMAIIUU

bubnuoreka
1HOK
https://m.edsoo.r
1w/00add8b2

[TonsTue o rugponnse conen

bubnnoreka
1HOK
https://m.edsoo.r
u/00add9d4

O06o001enue u
cucTeMaTu3alus 3HaHuH!

bubnnoreka
1HOK
https://m.edsoo.r
u/00addd12

[TpaxTrueckas padbora Ne 1.
«Pemenune
HKCIEPUMEHTAIBHBIX 3a7a4»

bubnnoreka
HOK
https://m.edsoo.r
u/00addbfa




Konrponsnas padora Ne2 o
TeMe «DJIEKTPOIUTHYECKAS
aucconuanus. XuMUYECKHE
peaKuuyu B pacTBOPaAx»

bubnnoreka
1HOK
https://m.edsoo.r
u/00addecO

OO6m1as XxapakTepucTUKa
rajJJOreHOB. XUMHUYECKHE
CBOIICTBa Ha IIpUMepe XJIopa

bubnnorekxa
1HOK
https://m.edsoo.r
u/00addfe2

XnopoBogopoa. ConsiHast
KHCJI0Ta, XUMHYCCKHUEC
CBOIICTBA, MOJY4YCHHE,
IIpUMEHEHUE

bubnnoreka
1HOK
https://m.edsoo.r
u/00ade104

[TpakTrnueckas padota Ne 2
o teMe «Ilomydenue
COJISTHOM KUCIIOTBI, U3yUeHUE
e€ CBOICTBY

Bubauoreka
HOK

https://m.edsoo.r
u/00ade348

Beraucnenus no
YPaBHEHUSM XUMHYECKHX
pEaKLHii, €CIIM OJIUH U3
peareHToB J1aH B U30BITKE

bubnnoreka
1HOK
https://m.edsoo.r
u/00ade488

OO0mas xapakTepucTHKa
anemMeHToB VIA-rpynmsl

Bubnuoreka
HOK

https://m.edsoo.r
u/00ade64a




AnnoTponHsie

bubnuoreka
MOAU(PUKAIINH CEPHI. OK
Haxoxnenue cepol u eé I
. https://m.edsoo.r
COEIUHEHUHN B IIPUPOJIE.
a pvp a u/00ade64a
XHUMHYECKUE CBOMCTBA CEPBI
bubnuoreka
CepoBoaopo1, CTPOCHHE, OK
buznyecKre 1 XUMUYECKHE 1
. https://m.edsoo.r
CBOMCTBa
u/00ade802
Oxkcuabl cepol. CepHas bubnuoTeka
KHUCITI0Ta, PU3NICCKUE U LIOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.r
NpUMEHEHHE u/00adea28
XUMHYECKUE PEAKIIUH,
JIE)KaIllie B OCHOBE
Bbubnuoreka
MIPOMBINIIICHHOTO CII0Cc00a OK
MOJIyYEHUS] CEPHOU KUCIIOTHI. 1
- https://m.edsoo.r
HMHYECKOE 3arpsi3HEHNE
. P uw/00adec8a
OKPY’KaOIIeH cpeibl
COCTMHCHUSIMU CEPBI
Bbubnuoreka
Beruucnenue MaccoBoM J0JIM LHOK

BBIXOJ1a IPOJIYKTa PEAKLIMHU

https://m.edsoo.r
u/00adec8a




OO61as xapakTepuCTHKa
3JIEMEHTOB V A-rpynibl.
A3oT, pacpocTpaHeHHUE B
npupojie, GU3NISCKUE U
XMMHYECKHUE CBOMCTBA

bubnnoreka
1HOK
https://m.edsoo.r
u/00adeea6

AMMHuak, ero puznyeckue u
XUMHYECKHE CBOMCTBA,
MOJIy4YeHUE U IPUMEHEHUE

bubnnorekxa
1HOK
https://m.edsoo.r
u/00adf004

[TpakTrueckas padbora Ne 3
o teMe «Ilomydenue
aMMuaKa, U3y4eHue ero
CBOMCTB»

bubnnoreka
1HOK
https://m.edsoo.r
u/00adf180

A3oTHas KHCIoTa, eé
buznyecKre 1 XUMUYECKHE
CBOHCTBA

Bubnuoreka
HOK

https://m.edsoo.r
u/00adf306

Hcnonp3oBaHre HUTPATOB U
coJielf aMMOHUS B KaYeCTBE
MUHEPATBHBIX YI00PEHHUIA.
XUMHUECKOE 3arpsa3HEHNE
OKpYXaroIieu cpeabl
COCIMHEHUSIMU a30Ta

bubnmmoreka
IHOK

https://m.edsoo.r
u/00adf518




®ocdop. Oxeun pocdopa
(V) u docdopnas kucnora,
¢dusnueckre 1 XUMHYECKUE
CBOWCTBA, MOJIyYCHHE

bubnnoreka
1HOK
https://m.edsoo.r
u/00adf68a

Hcnonp3oBanue pocdatos B
Ka4eCcTBE MHUHEPAIbHBIX
yaoOpeHuit. 3arpsi3HeHHe
MPUPOJTHON CpeIbl
dbocdaramu

bubnnoreka
1HOK
https://m.edsoo.r
u/00adfc20

Yrnepon, pacnpocTpaHeHne
B TIpupoje, GU3NIecKue 1
XHMHYECKHE CBOMCTBA

bubnnoreka
1HOK
https://m.edsoo.r
u/00adfd9¢

Oxkcupsl yraepoaa, ux
(bu3HYECKUEe U XUMUICCKHEC
CBOMCTBA. DKOJIOTUYECKUE
MpoOJIEMBI, CBSI3aHHBIE C
okcusom yriepoza (IV)

Bbubanoreka
LHOK

https://m.edsoo.r
u/00adfebe

YroapHast KUCJIOTA U €€ COJIU

bubnauoreka
1HOK
https://m.edsoo.r
1/00ae006¢




[Tpaktuyeckas padora Ne 4

no teme "[lonyuenne bubmorexa

YIJIEKHUCIIOTO rasa. HOK

KauecTtBennas peakuus Ha hitps://m.edsoo.r
u/00ae027¢

KapOoHaT-HoH"

IlepBoHavasibHBIE TOHATHUSA bubnuoteka

00 OpraHMyYecKuX BelIecTBaX HOK

KaK O COCIUHEHUAX https://m.edsoo.r

yriiepozaa u/00ae054¢
bubnmnoreka

KpemHnii u ero coenuHenns HOK
https://m.edsoo.r
u/00ae080a

[TpaxTrueckas padota Ne 5.

Pemenue bubnuoteka

SOKCIIEPUMEHTAJILHBIX 3aJ1a4 IHOK

1o teMe «Baxuernmue https://m.edsoo.r

HEMETaJUIbl U UX u/00ae0bf2

COEIMHEHUS»

Kontponbnas padora Ne3 mo bubnuoteka

TeMme «Baxueiimue HOK

HEMETAJIIBI U UX https://m.edsoo.r

COCIUHCHU S uw/00aelel8




OO01as xapakTepUCTHKA
XUMHUYECKUX DJIEMECHTOB —

Bubnuoreka
MeTaJuIoB. MeTtaunueckas OK
CBSI3b U MeTaIn4yecKas Il
. https://m.edsoo.r
KpUCTaINYeCcKas PEIISTKa.
P P w/00ae103e
dusuueckue cBoiicTBa
METAJJIOB
XHUMHYECKHE CBOUCTBA Bubaunoreka
METAJIJIOB. 1HOK
DIEKTPOXUMUUYECKUN PSIIT https://m.edsoo.r
HanpsHKeHUH METAILIIOB u/00ael156
OO6mme crnocoOb! MOTyYeHUS
MeTtauioB. CIiaBbl.
Bubnuoreka
Brruncnenuns mo
1HOK
YPaBHCHUSIM XUMHYCCKHX
. https://m.edsoo.r
€Ak, €CJIM OJIUH U3
PeaKiH, A w00ae1156
PEareHTOB COIEPKUT
pUMecH
Bubnuoreka
[TonsiTne 0 KOppo3UHn LIOK
METAaJIJIOB https://m.edsoo.r
u/00ael278
Bubanoreka
1HOK

[I{enoyHble METAIIIBI

https://m.edsoo.r
u/00ael14b2




OKCI/II[LI U THAPOKCU DI
HAaTpUA U KaJiud

bubnauoreka
1HOK
https://m.edsoo.r
u/00ae14b2

[llenouno3zemMenbpHBIS
METaJUIbI — KaJIbIUN U
MarHum

Bubnunoreka
HOK

https://m.edsoo.r
u/00aelSe8

Baxxneiinme coetmHeHUS
KaJIBIUAI

bubnnoreka
1HOK
https://m.edsoo.r
u/00aelSed

0O0001eHNEe 1
CUCTEMAaTHU3alus 3HaHUN

KécTkocTh BOJBI U CLIOCOOBI
€€ yCTpaHEHHUS

bubnunorexa
1HOK
https://m.edsoo.r
u/00ael1886

[Tpaktuyeckas padora Ne 6
1o TeMe "YKEcTKkocTh BOJBI U
METO/Ibl €€ ycTpaHeHUs"

bubnuoreka
1HOK
https://m.edsoo.r
u/00aelae8

AJTIOMAHAT

Bubnunoreka
HOK

https://m.edsoo.r
u/00aelc64

AmMdoTepHbIe CBOMCTBA
OKCH/JIa ¥ TUJIPOKCUA

Bubanoreka
1HOK
https://m.edsoo.r




uw/00aelc64

Bubanoreka
OK
Kemnezo 1
https://m.edsoo.r
u/00ael1d86
Bubaunoreka
Oxcupl, TMAPOKCUIIBI U
1HOK
conu xkene3a (I1) u xenesza
(IID) https://m.edsoo.r
u/00ae35e6
0O0001eHNEe U
CUCTEMAaTU3alus 3HaHuH
ITpakTrueckas padora Ne 7.
Bubaunoreka
Penrenne
1HOK
AKCIIEPUMEHTAJIbHBIX 3a7a4
o Tene «BasHeie https://m.edsoo.r
o TeMe «Baxaenmm
u/00ae3de
METAJUIBI M UX COEINHEHUI
Briuucienus no
YPaBHEHUSAM XUMUYECKUX
N bubnnoreka
peaKIuii, eCIi OJIUH U3
HOK
pearcHTOB JIaH B U30BITKE
core ec https://m.edsoo.r
WA JKAT IPUMECH.
Acp p u/00ael750

Brrancnenuns maccoBoit JOJIN
BbIXO/Jla IMPOAYKTa p€aKIuu

O06o001enue u
cucTeMaTu3alus 3HaHuH!




Kontponbhas padora Ne4 mo

6
5 TeMe «BakHel1me MeTalIbl 1
1 UX COEIUHEHUSD
Bbubnuoreka
BemectBa u Mmarepuansl B
6 . LHOK
HOBCEIHEBHON XU3HUA 1
3 https://m.edsoo.r
Hejloseka w/00ae350
bubanoreka
6 | Xumuyeckoe 3arpsi3HEHHE 1 HOK
4 | OKpyKarouen cpebl https://m.edsoo.r
u/00ae4270
Bubnuoreka
6 | Ponb xumuu B perieHuH | I[HOK
5 | paKosornyeckux npooiem https://m.edsoo.r
u/00ae4270
P . bubnuoreka
€3epPBHBIN YPOK.
6 HOK
O000menue u 1
6 . https://m.edsoo.r
cUCTEMAaTU3aIis 3HAHUN w00ae0d0a
. bubnunorexa
Pe3epBHbIii ypoOK.
6 1HOK
0O0001eHne n 1
7 . https://m.edsoo.r
cucTEMAaTHU3aIMA 3HAHUI w00adb33c
. bubnunoreka
Pe3epBHBIT ypOK.
6 HOK
O06o001enue u 1
8 . https://m.edsoo.r
cUcTeEMAaTU3aIis 3HAHUN W00adoch?
OBIIEE KOJIMYECTBO 68




YACOB I1O ITPOI'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA
* Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,
AxknuonepHoe obuiectBo «M3narensctBo «lIpocBenienner

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxknmonepHoe obmiectBo «M3aatensctBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJA

1. Xumus. 8 ki1.: KoHTposbHbIE U TpoBepoUYHbie paboThl K yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. 'abpuensn, 1. H. bepeskun, A. A. YiiakoBa u
ap. - M.: [lpoda, 2007.

2. Xumus. 9 ki1.: KoHTponbHbIE U TpoBepoUYHbIe paboThl K yueOHuky O. C.
[Nabpuensna «Xumus. 9» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u
ap. - M.: Ipoda, 2010.

3.I'abpuensu O. C., Bocko6oitnukoBa H. I1., Slmrykosa A. B. HactonsHas kaura
yuutens. Xumus. 8 kii.: Metonuueckoe nocodue. - M.: IIpoda, 2011.
4.I'abpuensu O. C., OctpoymoB U. I'. HactonpHas kaura yuurens. Xumus. 9
KI1.: Metoaudeckoe nocooue. - M.: Jlpoda, 2007.

5.T'a6bpuensn O. C., AmykoBa A. B. Pabouas terpanp. 8 k1. K yuebnuky O. C.
INabpuensna «Xumus. 8.» - M.: [lpoda, 2008.

6.'abpuensu O. C., AAmykoBa A. B. Pabouas terpanp. 9 k. K yue6nuky O. C.
INabpuensna «Xumus. 9. — M.: Jipoda, 2008.

7.I'abpuensu O. C., AmyxkoBa A. B. Terpans s m1abopaTOpHBIX ONBITOB U
npakTuueckux pabot. 8 ki1. K yuebnuky O. C. 'abpuensHa « Xumus. 8 Kiaccy.
M.: JIpoda, 2008.

8.I'abpuensn O. C.. Amykosa A. B. Terpaap A 1ad0paTOPHBIX ONBITOB U
npaktuyeckux padot. 9 ki. K yuebnuky O. C. ['abpuensna «Xumus. 9 kinacey.
M.: dpoda, 2008.

9.I'abpuensu, O. C. Metoauueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumus». 8 knace / O. C. I'abpuensn. — M. : [lpoda, 2018. — 109.
10.I'abpuensn, O. C. Meroaudeckoe nocooue k yueonuky O. C. 'abpuensna
«Xumusy. 9 knacc / O. C. 'abpuensn. — M. : JIpoda, 2018. — 108.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET



http://edsoo.ru/
https://resh.edu.ru/
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