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IHOACHUTEJIbBHAS 3AIIMCKA

[IporpaMMa mo XMMHUM Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHUSI COCTAaBJIIEHA Ha OCHOBE
TpeOOBaHUI K pe3yibTaTaM OCBOCHHsSI OCHOBHON 00pa3oBaTeNbHOI MPOrpamMMbl OCHOBHOI'O OOILEro
obOpasoBanms, mpeacraBieHHbx B GI'OC OO0, ®OIT OO0, a Takxke Ha OCHOBe (emepanbHOI
paboueil mporpaMMbl BOCHHTAaHUS M C Y4ETOM KOHIENIMU NpPENoJaBaHHs Y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTeIbHbIX Opranu3amnusax Poccuiickoit denepanun.

[IporpaMMa o xumum Aa€T NpeAcTaBIECHUE O 1ENIAX, OOLIE cTpaTernu 00y4eHus, BOCIIUTaHUS
U pa3BUTUsA OOYyYarOIIMXCSA CpEeACTBaMU Y4eOHOro MpeaMeTa, YCTaHABJIMBAaeT o00s3aTe’abHOe
MIPEAMETHOE COAEPIKAHME, PEyCMATPUBAET PACIIPEECICHUE €r0 M0 KJIaccaM U CTPYKTYpUPOBAHUE 10
pazgesnaM M T€MaM I[POrpaMMbl IO XHUMHUH, OIpPEAENseT KOJIMYECTBEHHbIE U KaueCTBEHHBIE
XapaKTEPUCTUKU COAEPKAaHUSI, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh HU3YyYEHUS XUMHH C YYETOM
MEXIIPEIMETHBIX ¥ BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTMKH y4eOHOro Tmpolecca, BO3PACTHBIX
0COOCHHOCTEH 00y4YaromIUXCs, OMpeeNiseT BO3MOKHOCTH IpeaMeTa JUIsl pealu3alud TpeOOBaHUN K
pe3yabTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTEeIbHOW IMPOrpaMMbl Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMs, a Takke TpeOOBaHHI K pe3ylbTraraM OOy4YeHHs XMMHHM Ha YPOBHE Ileliell H3ydeHUs
npeaMeTa U OCHOBHBIX BHJIOB y4eOHO-TTO3HABATEIBHOMN JIEATEIHHOCTH 00YYarOIIErocsi 0 OCBOSHHUIO
y4eOHOr0 CO/IepIKaHuUA.

3HaHME XWMHUU CIYKUT OCHOBOM JUIsl (POPMUPOBAHMS MHPOBO33pEHHUS OO0ydarollerocs, €ro
MPEJICTABJICHU O MaTepUAIbHOM €IWHCTBE MHpa, BAXHYIO POJb HIparoT (opMUpPYyeMble XHUMHEU
IIPEJICTABICHNUS] O B3aUMOIIPEBPAILEHUSAX SHEPIUU M 00 SBOJIIOLMM BEUIECTB B IMPHUPOJAE, O MYyTAX
pelieHus rno0aabHBIX MPOOJIeM YCTONYHMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM, IHEPreTHUECKO,
MUIIEBOH 1 YKOJOTHYECKON 0€30MacHOCTH, POOIIeM 3paBOOXPAHECHHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealn3allid BO3MOXKHOCTEM [Uis camopa3BUTHS U (OpPMHUpPOBAHUS KYJIbTYPbI
JMYHOCTH, €€ 001el 1 QyHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEH OOyyarommxcs,
HaBBIKOB MX CAMOCTOATENbHON y4eOHOW AeATeNIbHOCTH, SKCIEPUMEHTANIBHBIX M HCCIIEeI0BATENbCKUX
YMEHHH, HeOOXOIMMBIX KaK B IOBCEAHEBHOMN KU3HU, TaK U B MPOPECCUOHAIBHON 1€ATEIbHOCTH;

3HaKOMHT CO CHENHU(PUKOI HAydHOTO MBIIIICHHS], 3aKJIabIBA€T OCHOBBI LIEJIOCTHOTO B3IJIAa Ha
€IMHCTBO MPHUPOJbI U YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM 3TanoM B (OPMHUPOBAHUM €CTECTBEHHO--
Hay4YHOH rpaMOTHOCTH 00yYaroIuXcs;

croco0cTByeT (POPMHPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUS! K €CTECTBEHHO--HAyYHBIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIa/l B HKOJIOTMUECKOE 00pa3oBaHue 00yUYarOIIUXCsl.

JlanHble HampaBieHUsT B OOY4YEHHHM XUMHHM OOecleuuBaloTCsi CHeuu(UKON colepskaHus
y4eOHOro mpeaMeTra, KOTOPBIM SBISETCS MeNarorMyeckd aJalnTHPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKH XMMUHU Ha ONpe/IeIEHHOM JTarie €€ pa3BUTHSL.

Kypc XxuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OpPUEHTHPOBAH HAa OCBOEHHE
OOy4alolMMHUCS CUCTEMbl NEPBOHAYAJIBHBIX IOHSATHM XWMHUHU, OCHOB HEOPraHWYECKOM XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAUUMBIX IIOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaepkaHHsl MPOTrpaMMBbl IO XUMHUH c(popMHpoBaHa HA OCHOBE CHUCTEMHOTO MOAX0/1a
Kk e€ u3ydyeHuro. CopepkaHME CKIIQJbIBACTCS U3 CHCTEMbI NOHITHM O XHMHUYECKOM DIIEMEHTE U
BEIIECTBE U CUCTEMBbI MOHATUI 0 XUMHYecKOi peakiiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbI
[0 NPHUHLMILY IOCJIEI0BAaTEIBHOIO Pa3BUTH 3HAHMM HA OCHOBE TEOPETUYECKUX IIPEICTaBICHUN
Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa [[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

— Y4EHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3U;

— IpeCTaBIeHUN 00 ANEKTPOIUTHUECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMSI pPacCMaTPUBAIOTCS HA OCHOBE OJMIMPUYECKH IOJYYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCA IOCIEIOBATEIBHO OT OAHOTO YPOBHS K JAPYrOMY, BBIIIOJHSS
¢GbyHKIMH OOBSICHEHUS M TPOTHO3HPOBAHUS CBOMCTB, CTPOCHUS W BO3MOXKHOCTEH MPaKTHYECKOTO
MIPUMEHEHHUS U MOTYYEHUS U3y4aeMbIX BEILECTB.



OcBoeHue porpaMmbl 0 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MTPEICTABICHUS O XUMHUECKON
COCTABJISIIOLIEN HAYYHOW KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM NPUPOJIbI, IEHHOCTHOIO OTHOLLIECHUS
K Hay4dHOMY 3HaHHUIO U METOAAM IIO3HAHUA B HayKe. 3ydyeHne XUMUU NPOUCXOAUT C NPUBJICUYCHUEM
3HAHUU U3 paHee U3YyYEHHBIX Y4EOHBIX NpeaMeToB: «OKpyxaromuii Mupy, «buonorus. 5—7 kinacce» u
«®Pusuka. 7 Kiaace».

[Ipu u3yyeHMH XMMHUHU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUI OCHOB XMMHUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSA, NPAKTUYECKOH NIEATENIbHOCTU 4YelIOBEKa M KaK OJHOr0 W3
KOMIIOHEHTOB MUPOBOW KYJIBTYpHl. 3aada yueOHOTO IpeaMeTa COCTOUT B (DOPMUPOBAHHHU CHCTEMBI
XUMHUYECKUX 3HaHUN — BaXKHEWIIMX (DAKTOB, NOHATHH, 3aKOHOB U TEOPETUYECKHUX IOJIOKEHHH,
JOCTYIHBIX 0000IEHNI MHUPOBO33PEHUECKOTO XapakTepa, si3blka HAyKH, B IPUOOIIEHUN K HAayYHBIM
METOAaM IMO3HAHMS MPU MU3YYCHHH BEUIECTB U XUMHUYECKUX pEakiuid, B (OPMUPOBAHUH U Pa3BUTHU
[I03HABATENNbHBIX YMEHUH U MX IPUMEHEHUH B y4€OHO-TI03HABATEJILHON U yueOHO-UCCIIe10BaTEIbCKON
JeSTeTbHOCTH, OCBOCHUH MPABUII O€30IIaCHOT0 OOpaIlleHus ¢ BEIIECTBAMH B ITOBCETHEBHOM JKU3HHU.

[Ipy wM3ydyeHUM XHMMHUM Ha YPOBHE OCHOBHOTO o00Iero oOpa3oBaHUS Ba)XKHOE 3HAUCHUE
npuoOpenn Takue e, Kak:

— (GOopMHpOBAaHUE HHTEIJICKTYalbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K €amMo0Opa30BaHUIO,
COTPYJHHYECTBY, CaMOCTOSITEJIbHOMY HPHUHSTHUIO PEIIEHUH, CIIOCOOHOM aJanTupoBaThcs K OBICTPO
MEHSIOIUMCS YCIIOBUSAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHsS Ha CHCTEMaTHYeCKOe MPHOOIIEHHEe OOydJarommxcs K
CaMOCTOSITEJIbHON IO3HABATEJILHOM JIEATENbHOCTH, HAayYHBIM METOJaM MO3HaHUs, (OPMHUPYIOLUIUM
MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K XMMUMU;

— obecrieueHue YCIOBUH, CIIOCOOCTBYIOIIMX IMPHOOPETEHUIO OOy4yarolMMUCS — OIbITa
pa3sHOOOpa3HON JesITEeNbHOCTH, ITO3HAHWS W CaMOIMO3HAHMWS, KIIOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHIIH), IMEIOLINX YHUBEPCAIIbHOE 3HAaUCHUE JUIs pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opMupoBaHue o011Iel (YHKIIMOHATIBHON U €CTECTBEHHO-HAyYHOW rpaMOTHOCTH, B TOM YHCIIE
YMEHUI OOBACHATH W OLEHHMBATH SBJICHUS OKPY’KAIOIIETO0 MHpa, HCHOJb3ys 3HAHUS M OIBIT,
MIOJIy4YE€HHBIE MPU U3YYECHUH XUMHUHU, IPUMEHSTh UX MPU PEIIEHUH MPOOJIeM B OBCEIHEBHOM KU3HU U
TPYJAOBOH JESTEIBHOCTH;

— (dopmupoBaHue y OO0y4aromMXcs T'YMAHUCTUYECKUX OTHOIICHUH, MOHMUMAHMS I[€HHOCTH
XUMHAYECKUX 3HAHUH JUIS BBIPAOOTKU SKOJIOTHYECKHU 1[€I1ecO00pa3HOro MoBeIeHHs B ObITY M TPYJOBOM
JeSITEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBbS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHUBAIMM K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCHHUTAHUIO Ha
OCHOBE YCBOEHHS O0IEYEIOBEYECKHX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpPY Mpoduiis u
HaMpaBJICHHOCTH JalbHENIIEro 00ydeHHUs.

OOmiee 4McaO0 4acoB, OTBEAECHHBIX JUISI M3yYEHUS XMMHUHU Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3zoBanusi, cocTaBiseT 136 gacoB: B 8 kimacce — 68 "yacoB (2 yaca B HeZieni0), B 9 kinacce — 68 4acos
(2 yaca B HeziEMIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posib XMMUHK B )KM3HU YeJlOBeKa. XUMUS B CUCTEME HayK. Tena u BellecTsa.
®du3nueckrue CBOKWCTBA BEUIECTB. ArperarHoe cocrosinue BemiecTB. [loHsTHE 0 MeToAax MO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JIeMEHTbl. CUMBOJIBI XUMUYECKUX 3JIeMEeHTOB. [IpocThie u
CJIOXKHBIE BelleCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass ¢opmyna. BameHTHOCTP aTOMOB XHMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENbHAS aToMHas Macca. OTHOCUTENbHASE MOJIEKYIsIpHas Macca. MaccoBast
J10JI1 XUMUYECKOI'O 3JIEMEHTA B COCIMHEHHH.

KonnuectBo BemectBa. Moinb. MossipHast mMacca. B3auMocBsi3p KOJM4eCTBa, Macchl M 4ucCia
CTPYKTYPHBIX €IMHHUII BenlecTBa. Pacy€rel mo hopMyriaMm XMMHUYECKUX COCTUHEHHH.

dusznyuecKkrue 1 XUMUYECKHUE SBICHUSA. XUMHUYECKasi peakius U e€ MpU3HaKU. 3aKOH COXpaHEHUs
Macchl BellecTB. XUMHUYeckue ypaBHeHMs. Kiaccudpukanus XUMHUYECKUX peakuuid (COeAMHEHUs,
pa3IoXKeHUs, 3aMEIICHUs, OOMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYAOH, MpaBuiaMH paboTel B Jjaboparopuu U HpuéMaMu
oOparieHust ¢ 1abopaTopHBIM 000PYAOBaHHEM, U3YUYECHHUE U ONMCAaHUE (PU3MUECKUX CBOMCTB 00pa3IoB
HEOPTraHMYECKUX BEIIECTB, HAOMIOZCHNE (HU3NUecKuX (TUIABJICHUE BOCKA, TasHUE JIbJa, PACTUPAHUE
caxapa B CTyIIKe, KUTIEHUE U KOHJACHCALMA BOJbI) U XUMHYECKHX (TOpPEHHE CBEUYH, IPOKATUBAHUE
MEIHON IPOBOJOKH, B3aMMOJEHCTBHE Mejla C KUCJIOTOW) sIBI€HUI, HaONIOJAEHHE U ONMCAHUE
MPU3HAKOB TMPOTEKaHHUS XUMHYECKHX peakluuid (pa3joKeHUe caxapa, B3aUMOJEWUCTBHUE CEpHOM
KHCIIOTHI C XJIOpuAOM Oapus, pazioxeHue rugpokcuna meau (l1) mpu narpeBanuu, B3auMopencTue
xenesa ¢ pactBopom conu meau (Il), uzydenne cnocoboB paszereHusi CMeceil: ¢ TOMOIIbI0 MarHUTA,
¢bunpTpoBaHUE, BBITIAPUBAHUE, NUCTWLISAIMA, XpoMmartorpadusi, MPOBEICHUE OYMCTKH IOBAPEHHOM
CONM, HAONIOJIEHWE U OIKCAaHUE pPEe3yNbTAaTOB MPOBEICHUS OMNBITA, WJUTIOCTPUPYIOLIETO 3aKOH
COXPAHEHHUs MacChl, CO3/IaHNE MOJIENeH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baskneiinue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmeck razoB. CocrtaB Bo3ayxa. Kucimopon — 31eMEHT U NpPOCTOE BEIMIECTBO.
Haxoxnenue xuciopoma B mpupone, (pusMveckrne U XUMHUYECKHE CBOMCTBa (peakiuu TOPEHHS).
Oxcupgpl. Ilpumenenue kucinopona. CrocoObl MoJlydeHUsT Kuciopoja B jaboparopuud U
npoMeblieHHoCcTH. KpyroBopotr kuciopona B mpupoae. O30H — amnoTpomHas MOAUDUKAIIHS
KHCIIOpO/1a.

TemnmoBoit 3¢¢deKkT XUMHUYECKOW peakiuu, TEPMOXMMHUYECKHE YpaBHEHHs, 0JK30- U
SHAOTEPMUUYECKHE peaku. TOIIMBO: Yroib U MeTaH. 3arpsA3HeHHEe BO3/lyXa, YCUJIEHUE TapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSL.

Bogopon — anemeHT u mpoctoe BemecTBo. Haxoxnenue Bogopoaa B mpupoje, pusnveckue u
XUMHYECKHUE CBOICTBA, MPUMEHEHHE, CTIOCOObI momydeHus. KucmoTel u conu.

Mossipabliii 00b€M ra30B. Pacu€Tel M0 XUMHUYECKUM ypaBHEHHUSIM.

O®usnyeckue cBoWcrBa BoAbl. Boma kak pactBoputens. PactBopsl. HacelieHHble U
HEHaCBILIEHHbIE PacTBOPHI. PacTBoprMOCTh BemiecTB B Bojie. MaccoBast 101sl BEIIeCTBa B pacTBOPE.
Xumunueckue cBoiictBa BoAbl. OcHoBaHMs. Ponb pacTBOpoB B HPHUPOAE U B JKU3HU 4YEJIOBEKa.
KpyroBopot Bojibl B mpupoe. 3arps3HeHne NpupoaHbix Boa. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Knaccupukanuss Heopranmueckux coeamHeHuit. Okcuasl.  Krnaccudukamuss — oKCHIOB:
cosieoOpasyromue (OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) M HecoseoOpasyronme. Homenkiarypa
okcu10B. DU3nuecKkre U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydueHne okcuaos.

OcnoBanusa. Knaccudukamuss ocHoBaHWH: MIENOYM W HEPACTBOPUMBIE  OCHOBAHUS.
Homenkiarypa ocHoBaHui. @usnyeckue U XHMHMYECKHE CBOWCTBA OCHOBaHMU. [lomydyenue
OCHOBaHMM.

Kucnorel. Knaccuduxamus xucnor. Homenknatypa kucior. Dusmdeckne M XUMHYECKHE
cBoricTBa KUCHOT. Ps akruBHocT MetaiuioB H. H. bekerosa. [Tonydyenue Kucior.



Comu. Homenkiarypa coseil. duznueckrue u XuMu4eckue cBoictpa cosieid. [lomyduenue conen.

['eneTnueckas cBsI3b MEKy KJIACCAMU HEOPTAHUYECKUX COCIMHEHUN.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OIPEACICHUE COACPKAHMUS KHCIOpOJa B BO3AYyXE, IOJIyY€HHE, COOMpaHue,
pacro3HaBaHHE€ U HW3Y4YEHHE CBOMCTB KHUCJIOpOJa, HAOIIOJIEHUE B3aMMOJCIHCTBUS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHUS M TMpEKpalleHusi ropeHust (mokapa), O3HAKOMIIEHHUE C
o0Opa3amMu OKCHUJIOB M ONHMCAHHWE UX CBOICTB, MOJyuyeHHUE, coOupaHHue, paclio3HaBaHUE U U3YyYEHUE
CBOMCTB Bojopoaa (ropeHue), B3aumojierctBue Bojgopona ¢ okcuaom wmenu () (BozmoxkHO
UCIOJIb30BaHHE BHUJEOMATEpHUaIoB), HaONIO/eHHEe OOpa3loB BEIIECTB KOJIHMYECTBOM 1 MOIIb,
UCCIIeIoOBaHHEe 0COOEHHOCTEN PacTBOPEHHMSI BEIIECTB C Pa3IMYHON PACTBOPUMOCTHIO, IPUTOTOBIICHUE
pacTBOpPOB € OMNPEACIIEHHON MAacCOBOW JOJIEM pPAaCTBOPEHHOIO BELIECTBA, B3aMMOJCHCTBHE BOJBI C
MeTaylaMi (HaTpueM M KajbIleM) (BO3MOXHO HCIOJIb30BaHUE BUICOMATEPHUANIOB), HCCIEIOBAHUE
0o0pa3IOB HEOPraHWYECKHUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJACHHE W3MEHEHUS OKPaCKH
WHIUKATOPOB B pacTBOpax KHUCIOT M Imejoyeil, m3yueHue B3ammojeicTBus okcuma meau (I1) c
pacTBOpOM CEpPHOM KHCJIOTHI, KHCJIOT C METaJUIAMH, pEAKUU HEUTpaIU3aluM, IOJy4CHUE
HEpPaCTBOPUMBIX OCHOBAaHUW, BBITECHEHHME OJHOIO METajlla JPYrMM M3 pacTBOpa COJIM, pElIeHUE
SKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BaxkHeNme KI1acChl HEOPraHUYECKUX COECTUHECHUIN.

IMepuoguveckuii 3akon u Ilepumoauyeckass cucremMa XxumMu4deckux 3jemento . H.
MenpeneeBa. CtpoeHne aTomMoB. XUMHYeCKas CBs3b. OKHCIAMTENbHO-BOCCTAHOBHUTEIbHbIE
peakuun

[TepBbie TOMBITKH KJIACCH(UKAIMA XUMHUYCCKHX SJIEMEHTOB. [loHSATHE O TpyIIax CXOMHBIX
AJIEMEHTOB (ILLEJOYHbIE U IIEJIOYHO3EMENIbHbIE METallIbl, TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCH/IBI.

[lepuonnueckuii 3akoH. llepuoanueckas cucrema xumuueckux aneMeHToB 1. M. Menneneesa.
Kopotkonepuonnas u mmuHHONepuoaHas hopmsel [leproandeckoil CUCTEMbI XUMUUYECKHUX SJIEMEHTOB
H. W. Meunneneesa. Ilepuoasl u rpynnbl. PU3HYECKUN CMBICHI IOPSAAKOBOIO HOMEpA, HOMEPOB
MEpUOJIa U TPYIIIbI AJIEMEHTA.

Crpoenue atromoB. CoctaB aroMHbIX sjep. M3otombl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
00oouek aToMoB mepBbIX 20 xuMmudeckux snemMeHToB [lepuoauyeckoit cucremsl . . Menpeneena.
XapakTepucTuKa XMUMHUYECKOIO AJIEMEHTA MO €ro mnojioxkeHuro B Ilepmommueckoin cucreme /. .
Menneneena.

3aKOHOMEPHOCTH H3MEHEHUs paJuyca aTOMOB XUMHYECKHX HJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIaM U EPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u lleprognyeckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB IS
pa3BuTHS Hayku U npakTuku. [. . MeHeneeB — yu4€HbIN U rpakJaHUH.

Xumuueckasi cBs3b. KoBasieHTHast (TIONSIpHAsT ¥ HETIONSIPHAs) CBSI3b. DIIEKTPOOTPULIATEIHHOCTh
XUMHYECKUX AIEMEHTOB. MIOHHas CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iporeccsl OKHUCIeHUs U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3ydeHre 0Opa3IoB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJCHCTBHE THIPOKCHAA ITUMHKA C
pacTBOpaMH KHCIIOT U ILIEJI0YEeHd, MPOBEACHUE ONBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PeaKInid (TOpEeHre, PEaKIIy Pa3IoKeHUsI, COSTMHEHUS ).

Mesicnpeomemmuwie céazu

Peanusanus MeXIpeIMETHBIX CBSI3€H ITPU MU3YYEHUH XUMUU B 8 KJIACCE OCYIIECTBIISIETCS Yepes
UCIIONIb30BaHWE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TIOHATHH, TaK W TIOHATUN, SBISIONUXCS
CUCTEMHBIMU JJI OTAEIIbHBIX PEIMETOB €CTECTBEHHO--HAYYHOI'O [IUKIIA.

OOmue ecTecTBEHHO--HAy4YHBIC TOHSATHS: HAYYHBIH (PaKT, THUMOTE3a, TEOpHUs, 3aKOH, aHAIIU3,
CUHTE3, KJaccu(UKaIus, IepuoAuYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJICIMPOBaHIE, U3MEPEHUE,
MOJIETIb, SIBJICHUE.

®usmka: Mmarepus, aTroM, DJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, HW30TOIBI,
PaMOaKTUBHOCTH, MOJICKYJIA, ANEKTPUUECKUH 3apsij, BEUIECTBO, TEN0, 00BEM, arperaTHOEe COCTOSTHUE
BELIECTBA, ra3, PU3NYECKUE BEIIUYUHBI, €AMHULIBI U3MEPEHUs, KOCMOC, TJIaHeThl, 3BE3/1b1, CoNHIIE.



buonorust: potocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOABI, MOJIE3HBIE HCKOIAEMBIE,
TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peakIusi

IIepnonnueckuit 3akoH. [lepuoandeckas cucreMa xuMmudeckux snemeHToB 1. 1. Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOWCTB XMMHYECKHX 3JEMEHTOB IMEPBBIX TPEX
IIEPUOJIOB, Kajus, KaJbliUd U MX COECIUHEHUH B COOTBETCTBUU C IIOJOXKEHUEM DJJEMEHTOB B
[leproanueckoii cucreMe U CTPOCHHEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHAbBl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIMYECKHX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIETKU U BUJIa XUMUYECKOU CBA3H.

Krnaccudukanus u HOMeHKIIaTypa HEOPraHUYEeCKMX BelIecTB. XUMUYECKUE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCS K PpaA3IMYHBIM  KJlaccaM HEOPraHMYECKUX COEAUHEHMH, TEeHEeTHYecKas CBS3b
HEOPraHMYECKUX BEIIECTB.

Knaccupukanys XUMHUYECKMX pEaKIUil MO pa3iMyHbIM IpU3HaKaM (II0 YHCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIECTB, MO TEIUIOBOMY 3(PQEKTy, M0 M3MEHEHHUIO CTETEeHEH OKHCIICHUS
XUMHYECKHUX 3JIEMEHTOB, IO OOpPaTHMOCTH, MO0 YYaCTHIO KaTaiu3aTopa). JK30- U IHIOTCPMHUYCCKHE
peaxkuu, TePMOXUMUYECKIE YPABHEHHUS.

[lonsitTue o ckopoctu xumuueckod peakuuu. lloHatue o0 oOpaTMMBIX M HEOOpPATUMBIX
XUMHUECKUX peakuusx. [IoHATHE O TOMOTeHHBIX U TeTepOreHHbIX peakuusx. [loHsTHe o karamuse.
[Tonste o xumMuueckoM paBHOBecuU. DaKTOPHI, BIMSIOMIME HA CKOPOCTh XMMHUYECKOH peakuuu u
MOJIOKEHUE XMMHUYECKOTO PaBHOBECHSI.

OKHCANTENbHO-BOCCTAHOBUTEIbHBIE  PEAKIUHM,  JJEKTPOHHBIM  OajaHCc  OKUCIMTEIBHO-
BOCCTAHOBUTEIBHON peakuuu. CoOCTaBI€HHE YPaBHEHHM OKHUCIMTEIbHO--BOCCTAHOBUTEIbHBIX
peaxkuuil ¢ UCTIONb30BaHUEM METO/1a JIEKTPOHHOT0 OajaHca.

Teopust >IEKTPOIUTHYECKON AUCCOLMALMH. OJIEKTPOJUTBI MU HEIIEKTPONHUTHL. KaTHOHBI,
aHWOHBI. MeXaHu3M AMCCOLUAIMM BELIECTB C Pa3IMYHBIMU BHJAMU XHMHYECKOW cBs3Hu. CreneHb
aucconnanuy. CUIbHbBIE U CIIa0ble 3JEKTPOIUTHI.

Peakuuu unoHHOro oOOMeHa. YciOBHS NPOTEKaHUS peakUuid HOHHOrO OOMEHa, MOJHbIE U
COKpalI€HHbIE HMOHHBIE ypaBHEHHs peakuuil. CBOWCTBa KHUCIOT, OCHOBaHMM M COJEH B CBETE
MPEACTABICHUIN 00 JEKTPONIMTUUECKON aucconuanui. KauectBeHHbIe peakiinu Ha HOHBL. [loHsTHE O
TUJIPOJIN3E COJIEN.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C MOJEISAMU KPUCTAJUIMUECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAIIOB
U HeMmeTauloB (rpajgura W anmasza), CIOXKHBIX BELIECTB (XJIOpUJA HATpHs), HCCIEIOBAHNE
3aBUCUMOCTH CKOPOCTH XMMUYECKON peakIuy OT BO3JEHCTBUS Pa3IHYHBIX (aKTOPOB, UCCIEOBAHNE
AJIEKTPONPOBOHOCTH PACTBOPOB BEIIECTB, IMpoOIlecca AUCCOIMAIMM KUCJIOT, IIeNo4Yed U coiiel
(BO3MOXKHO HCIOJIb30BaHUE BHJICO MATEPUAIIOB), MIPOBEICHHUE OIBITOB, MILTIOCTPUPYIONINX MPU3HAKH
MPOTEKaHUs peakInii HOHHOTO oOMeHa (0Opa3oBaHME OcajKa, BBIIEICHUE Ta3a, 00pa3oBaHUE BOJIbI),
OIBITOB, WJUIIOCTPUPYIOLIMX IPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUi (rOpeHHue,
peaKuuu pasjoKEHUs, COEIMHEHHUs), pPACIO3HAaBaHWE HEOPraHWYEeCKHMX BEIIECTB C IOMOIIBIO
KAueCTBEHHBIX PEAKLIUH HA MOHBI, PEILIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTayibl M MX coeJMHEeHUSA

OOmiast xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBbIE CTEHEeHU
okucienua. CTpoeHue U (PU3MYECKHE CBOMCTBA MIPOCTBHIX BELIECTB — TaJOreHOB. XHMHYECKHE
CBOMCTBAa Ha IpuMepe xjopa (B3aUMOJEHCTBHE C METAUIAMM, HEMETaUlaMHU, LIEIO0YaMH).
Xnopooaopod. ComnsiHasi KUCJIOTa, XMMUYECKHE CBOMCTBA, MOJIydYeHHEe, MpUMeHeHue. JleiicTBrue Xmopa
1 XJIOPOBOJIOPO/1a HA OPTaHM3M uelloBeKa. BaxkHelme XJ10pyu/Ipl U X HaX0XAEHNUE B IPUPOJIE.

O6mass  xapaktepuctuka odnemMeHToB  VIA-rpynmbel.  OCOOEHHOCTH CTPOEHHUST aTOMOB,
XapaKkTepHbIe CTereH! okucieHus. CtpoeHue U (pu3ndeckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa
U cepbl. AJUIOTpPOINHBIE MOAU(DUKAIIUKA KHUCIOpPOJa | Cepbl. XHMHYECKHE CBOWCTBA CEPBHI.
CepoBoniopoJi, cTpoeHHe, (PU3NUECKUe U XUMHUECKUe cBOicTBa. OKCHUIBI Cepbl KaK MPEACTaBUTEIH
KHCIOTHBIX OKcuoB. CepHas KuCIOTa, (QU3MYECKHME U XUMHYECKHe CBOWcTBa (00mue Kak



IPEJCTaBUTENA Kilacca KUCIOT M cnenuduueckue). XUMHUYECKHE PEAKIMH, JIeKAl[Ue B OCHOBE
MIPOMBIIIJICHHOTO CIIOCO0a MoydyeHHst cepHOil KucnoThl. [Ipumenenne ceproii kuciaotel. Conu cepHOi
KHCJIOTBI, KaUeCTBEHHasl peaklus Ha cyiabaT-uoH. HaxoxeHue cepbl U €€ COeTMHEHUIH B IPUpPOJE.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIeW Cpeabl COSAWHEHHSIMH Cepbl (KHCIOTHBIC JIOKIHM,
3arps3HEHUE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILEHHS.

OOmast  xapakrepucThka d1eMeHTOB VA-rpynmsl. OcoOEHHOCTH CTPOCHHS  aTOMOB,
XapaKTepHbIE CTENEHU OKUCIIEHUS. A30T, paclpoCTpaHEHHE B MpUpPOAE, PU3NUECKHEe U XUMHUYECKHE
cBoiictBa. KpyroBopoTr azora B mpupone. AMMHUAaK, ero (pu3nuecKkue M XMMHUYECKHE CBOWCTBA,
nojydyeHue u npumeHenue. Conu aMMOHMS, UX (U3NYECKHE U XMMUYECKHE CBOMCTBA, IPUMEHEHUE.
KayecTBeHHast peakuuss Ha HOHbI aMMOHHsS. A30THas KUCJIOTa, €€ MoJlyuyeHue, (pu3MuecKue Hu
XMMHAYECKHe CBOWCTBa (oOmMe Kak NpeACTaBuUTeNs Kilacca KHCIOT M creruduyeckue).
Vcnonb3oBaHne HUTPATOB U COJIEH aMMOHHUS B KauecTBE MMHEPAJbHBIX yHoOpeHHil. Xumudeckoe
3arps3HEHUE OKPYKAIOMIeH cpellbl COSAMHEHUSIMH a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHHE BO3/yXa,
mouBsl 1 BojmoéMoOB). dochop, ammorponHbie Mogudukanuu dochopa, puznueckrue ¥ XUMHUESCKUE
croiictBa. Oxcun docdopa (V) u dochopHas kuciaora, PU3NISCKUE W XUMHUYCCKHEC CBOKHCTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B KauecTBe MUHEPAIBHBIX YA0OPECHUH.

OOmast xapakrepuctuka dmeMeHTOB |VA-rpymmbl.  OcoOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHHs. YTIJIEpOA, aUIOTPOIHbIE MOAM(UKAIMK, paclpOCTpaHEHHE B
npupoje, (pu3ndeckne W XMMHUYECKUE CBOWCTBAa. AjcopOius. KpyroBopor yriepojga B MpUpOJE.
Oxcuapl yriepoaa, UX (U3MYecKHMe M XMMHYECKHE CBOMCTBA, JECTBHE Ha >KUBBIE OpPraHU3MBbI,
NOJy4YeHHEe M TMPHUMEHEHHE. DKOJIOTHMYECKHe MpOoOJieMbl, CBsi3aHHbIE ¢ okcuaom yriepona (1V),
TUIIOTE3a 100aJIbHOr0 MOTEIUIEHUS KIIMMaTa, MapHUKOBBIHM 3¢ (dekT. YronpHas KUCIOTa U €€ COIH, UX
¢usnveckne W XMMHUYECKHE CBOWCTBA, MOJNydyeHHWE W MpuMeHeHHWe. KauecTBeHHas peakmus Ha
KapOoHaT-MoHBL. Vcronp3oBaHue KapOOHATOB B ObITY, MEAMLMHE, HMPOMBIIIJICHHOCTH U CEJIbCKOM
XO35MCTBE.

IlepBoHauabHBIE MOHATHA 00 OPraHUYECKUX BEIECTBAX KaK O COEAMHEHMsX yriepoja (MeTaH,
9TaH, OTHWJEH, aleTHJIeH, J5TaHOJ, TJIMIEPHH, YKCycHass Kuciota). IIpupomHple WMCTOYHUKH
YTJIEBOOPOIOB (YroJib, MPUPOAHBIA Ta3, HedTh), MPOIYKTH UX MepepaboTKu (OEH3MH), UX pOJb B
OBITY 1 TpOMBIIUIEHHOCTH. [ToHATHE 0 OMOTOTHYECKN BaKHBIX BEIIECTBAX: KUPAX, OCIIKAX, YIIIeBOAaX
— M UX POJM B XKHM3HM 4YeloBeka. MarepuaabHOE €IMHCTBO OPraHUYECKUX U HEOpPraHMYecKUX
COCIMHECHU.

Kpemuuii, ero gusnueckue U XMMUYECKHE CBOICTBA, MOdydYeHUEe U npuMeHeHue. CoeanHeHus
KpeMHusi B npupone. OOmme npencrasieHuss o0 oxcuae kpeMmHus (V) m kpemHueBoil kuciore.
CunMkarel, UX MCIIOJIb30BaHKUE B OBbITY, B IPOMBIIIJIEHHOCTH. BakHelme cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, ene300eToH. [Ipobnembl 06€30macHOTO HCMOIb30BAHMS
CTPOUTEJIbHBIX MaTE€PHUAIOB B TIOBCEIHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHne o0pa3l[0OB HEOPraHMYECKUX BELIECTB, CBOWCTB COJSHOM KHUCIOTBI, MpPOBEACHUE
Ka4eCTBEHHBIX pEaKIMi Ha XJIOPHA-MOHBI W HAONIOIEHHE TNPU3HAKOB HMX TPOTEKAHUS, OIBITHI,
oTpaxkaromue (pU3MUecCKue U XUMHUYECKHE CBOWCTBA TaJlOTEHOB M HMX COCAMHEHHH (BO3MOXKHO
UCIOJIb30BAaHNWE BUJIEOMATEPHANIOB), O3HAKOMJIEHHME C oO0pa3lamMu XJOpUAO0B (TaJOreHHIOB),
O3HaKOMJIGHHE ¢ oOpasamMu cepbl MU €€ COCOUHEHHUSAMH (BO3MOXKHO  HCIIOJIb30BaHHE
BHJICOMATEpPHAJIOB),  HaONIOJeHWEe  mporecca  oOyriMBaHHWS ~ caxapa MO JEHCTBHEM
KOHIICHTPUPOBAHHOW CEpHOW KHUCIIOTHI, H3yuYe€HHE XHUMHMYECKHX CBOWCTB pa30aBIE€HHON CepHOM
KHCJIOTHI, TIPOBEJICHHE KAadeCTBEHHOW peaknud Ha cyiab(haT-HoOH ¥ HaONIOJeHHe NpHU3HaKa e€
NPOTeKaHMs, O3HAKOMIJIEHHME C (DU3MYECKMMM CBOMCTBaMHM a3oTa, (ocdopa M UX COETUHEHUM
(BO3MOXHO HCIIOJB30BAHUE BHUIACOMATEPUATIOB), 0Opa3laMud a30THBIX U (PocopHBIX ymOOpeHMUiA,
NoJIy4eHue, coOMpaHue, paclo3HaBaHUE W M3YUYCHHE CBOMCTB aMMHaKa, MPOBEACHUE KaYeCTBEHHBIX
peaknuii Ha HOH aMMOHMS U QochaT-uOH M U3yYCHHE NMPU3HAKOB MX MPOTEKAHMs, B3aUMOJEHCTBHE
KOHIICHTPUPOBAHHOW A30THOH KHUCIOTHI C MEAbI0 (BO3MOXKHO HCIIOJB30BAaHHUE BUIECOMATEPHAJIOB),
U3ydyeHHe MoJeNeld KPUCTAUIMYECKUX PpEelETOK anmasza, rpadura, QymnnepeHa, 03HAKOMIICHHE C
IPOIIECCOM  aJICOPOLIMM  PAcTBOPEHHBIX  BEIIECTB AKTHBHPOBAHHBIM YIIEM M YCTPOMCTBOM
[IPOTHBOra3a, IOJIydeHHe, COOMpaHue, pPACHO3HABAHUE W H3YYEHHE CBOWCTB YIVIEKHCIIOrO rasa,



MPOBEJICHNE KAueCTBEHHBIX peakluii Ha KapOOHAT W CHJIMKAT-MOHBI U HM3yYEHUE TPU3HAKOB MX
MPOTEKaHUs, O3HAKOMJICHME C  MPOAYKUMEW  CWIMKATHOW  NPOMBILIJIEHHOCTH,  pELICHHE
SKCIEPUMEHTAIIbHBIX 33/a4 10 TeMe «BakHeillre HeMeTallIbl U UX COCIUHEHUS.

MeTaiibl M UX COeAMHEHUS

OO0mast xapaKTepUCTHUKAa XMMHUYECKHUX AJIEMEHTOB — METaJUIOB Ha OCHOBAHUHU HX IOJOXKEHUS B
[lepuoanueckoii cucteme xumuueckux aemeHToB JI. . MenpeneeBa u crpoenusi atomoB. CTpoeHue
METaJUIOB. MeTalmmyecKkas CBs3b U METAUIMYECKAss KPUCTANINYECKAsl PEeIIETKA. DIEKTPOXUMUYECKUI
psa HampsDKeHUH MeTauioB. Du3nueckue M XUMHYECKHE CBOMCTBA MeTayioB. OOmue crocoOsl
noJiyueHus: MetauioB. [IoHsITHE 0 KOPPO3UH METAJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3HUHU.
Crnassl (CTallb, 4YyT'yH, JIOPATIOMUHHM, OpOH3a) U UX MPUMEHEHHUE B ObITY U MPOMBIIIIEHHOCTH.

[[lenounble MeTaibl: noJjioxkeHue B Ilepuoanyeckoin cucreme XxuMuueckux anemeHtoB 1. U.
MenpeneeBa, CTpOEHUE UX aTOMOB, HaxoxJeHue B npupoje. dusznyeckne u XMMHUECKHE CBOWCTBA
(na mpumepe HaTpust U Kaius). OKCUIBI U TUAPOKCHUIBI HaTpus U Kanus. [I[puMeHeHHe IeI0UHbIX
METAJUIOB U UX COCIMHEHUM.

[IlerouHO3EeMENBHBIE METAUIBl MarHuil M KalbUui: IosiokeHue B llepumonnueckoin cucreme
xumuyeckux snemeHToB J[. WM. MeHneneeBa, CTpoe€HHE HX aTOMOB, HAaXOXACHHE B IPHUPOJIE.
dusnueckrue U XMMUYECKUE CBOMCTBA MarHus M Kayiblus. BaxkHeimue coequHeHusT Kanblus (OKCHU,
TUAPOKCH, cou). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B llepuommueckoi cucreme Xumuueckux diemeHros J[. .
MenaeneeBa, CTpOEGHHE aToOMa, HaxoXkJeHue B npuponae. Pusnueckue M XUMUYECKHUE CBOMCTBA
amroMuHMS. AM(OTEpHBIC CBOHCTBA OKCHJIA ¥ TUJPOKCHIA ATFOMHHHS.

Kenezo: nonoxenne B Ilepuoguueckoit cucremMe xumuueckux sneMmeHtoB J[. M. Menzeneena,
CTPOEHHE aToMa, HaxOJeHue B npupoje. Ousznyeckue U XUMUYECKHUE CBOMCTBaA xene3a. OKCUIBI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u nmoyydeHue.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ o0Opa3laMi METaJUIOB M CIJIaBOB, MX (PU3MYECKHMMH CBOWCTBAMH, U3YyYEHHE
pEe3yIbTATOB KOPPO3HH METAIOB (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJIA KANbIIUSI U HATPHUS C BOAOW (BO3MOXKHO HCIIOJIb30BaHUE BUAECOMATEPUAIIOB),
UCCIIEIOBaHNE CBOMCTB JKECTKOM BOJBI, Ipollecca TOPEHHsS XKelle3a B KHCIOpojAe (BO3MOXKHO
WCIOJIb30BaHNE BHUIEOMATEPHUAIOB), NPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX pEaKIUii Ha HWOHBI:
MarHusi, Kajablus, alFOMUHUS, IIMHKA, *kene3a (1) u sxenesza (111), menu (I1), HaGnroaeHne u onucanue
MPOLIECCOB OKpAIIMBaHU TUIAMEHW MOHAMH HATPUS, Kalus M KaiblHs (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPHAJIOB), HUCCJEA0BaHHEe aM(pOTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS M THUIPOKCHAA
LIMHKA, pEelIEHUE YKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe «BakHeillne MeTabl U UX COCTUHEHUS».

XuMHus U OKpYKamoLas cpeaa

Bemectsa u Marepuansl B IOBCEIHEBHOW JKHM3HU 4YeNoBeKa. be3onacHoe HCHoJIb30BaHUE
BEIIIECTB U XUMHUYECKHUX PEaKIuii B ObITY. [lepBast moMoIp mpy XMMUYECKUX 0JKOTaX U OTPABIICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKalollel cpenbl (mpeaenbHas JOMyCTUMAash KOHLIEHTpalus
BemecTs, ganee — [1/1K). Ponbs xumun B perieHun 3KOJIOTHISCKUAX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUATIBI).

Mesicnpeomemmunie céazu

Peanu3anus MeXnpeIMETHBIX CB3€l IPU W3YyYEHUN XUMHUU B 9 Kilacce OCYIIECTBIISIETCS Yepes
UCIONIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHUH, TaK U TOHSATHH, SBISIONUXCA
CHUCTEMHBIMU ISl OT/ACIIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'0 IIUKIIA.

OOmue ecTecTBEeHHO-HAYYHbIE TOHATHS: HAyYHBIM (PaKT, TUMOTE3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KJaccu(UKaIus, IepuoAUYHOCTb, HAOIOIEHUE, SKCIIEPUMEHT, MOJICIMPOBaHUE, U3MEPEHUE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN (D PEKT, TEXHOJIOT S, MaTEPHAIIBI.

®usuka: Mmarepus, aTroM, DJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIUJ, HW30TOIBI,
PaAOAKTUBHOCTb, MOJIEKYNA, JIEKTPUUECKUN 3apsij], MPOBOJHUKH, MOITYINPOBOJIHUKH, TUIICKTPUKHU,
(GOTORNIEMEHT, BEILIECTBO, TeNo, OO0BEM, arperarHoe COCTOSHUME BEIecTBa, Tra3, pacTBOp,
PacTBOPUMOCTD, KPUCTALTUYECKAsT PEIIETKA, CIUIaBhl, (PU3MUECKUE BEIIMYMHBI, SAMHUIIBI U3MEPCHUS,
KOCMHMYECKOE MMPOCTPAHCTBO, IIJIAHETHI, 3BE3/1bI, COJIHIIE.



buonorusi: ¢otocunrte3, npixanwe, Owocdepa, SKOCHUCTEMa, MHHEPAIbHBIE YyIOOpEHMUs,
MHKPO3JICMCHTEI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, ruapochepa, MHUHEPATbl, TOPHBIC MOPOJBI, MOJE3HBIC HCKOMAEMBbIE,
TOIUIUBO, BOAHEIE PECYPCHL

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 11O XHMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS IPOTPAMMbI OCHOBHOT'O 00IIIeT0 00pa30BaHus JOCTHTAIOTCS
B Xojie OOy4eHHUsI XMMUU B €AUHCTBE y4eOHOW M BOCIMTATEIbHON AESITEILHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMH POCCUMCKUMHU COLIMOKYJIBTYPHBIMU M JIyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMU,
NPUHATHIMU B OOIIECTBE MpaBWJIaMd KM HOPMaMu TOBEIACHHS U CIOCOOCTBYIOT IpolieccaM
CaMOII03HaHUsl, CAMOPA3BUTHUS U COLMAIM3AIMH 00Yy4arOIIHXCSl.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCSl PYKOBOJCTBOBATHCS CUCTEMOMN
MTO3UTUBHBIX LEHHOCTHBIX OPUEHTALMl M PACLHIMPEHUE ONbITA AESITEIbHOCTH Ha €€ OCHOBE, B TOM
YuCclie B YaCTH:

1) naTpuoTHYECKOro BOCIIUTAHMS

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY U HAy4dHOMY
HACJIEUIO, TIOHUMaHWs 3HAYEHUs XMMMUYECKON HayKM B JKU3HM COBPEMEHHOro OOIIECTBa,
CHOCOOHOCTH BIAJeTh JOCTOBEpHOW HHQOpPMAIME O NEepPeaOBBIX AOCTIKEHUAX M OTKPBITHIX
MHUPOBOH U OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSAX 00 YCTpOIlCTBE MHpa U
00I11eCTBa;

2) rpasKAaHCKOT0 BOCTIMTAHMSA:

MPEACTABICHUS O COLMAIbHBIX HOpPMax M MPaBUIAX MEXKIWYHOCTHBIX OTHOILIEHUN B
KOJIJICKTHUBE, KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B 00IIECTBEHHO TI0JIE3HOM,
y4e0HO-UCCIIeIOBATENLCKON, TBOPYECKOM ¥ JAPYrUX BUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU NPU BBHINOJHEHUHM Y4eOHBIX, MMO3HABAaTENbHBIX 3ajad,
BBITIOTHEHUH XHMHUYECKHUX OKCIEPUMEHTOB, CO3JaHUM YUeOHBIX TMPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHUMAHUIO ¥ B3aMMOIIOMOLIM B IIpoliecce A3TOW Y4eOHOH MAesITeNbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE MOBEJCHHE U MOCTYIKH CBOMX TOBAPHUILEH C MO3UIIMM HPABCTBEHHBIX M MPABOBBIX
HOPM C YYETOM OCO3HAHHMS MOCJEACTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XMMHUYECKOW PEAKIMH, COOTBETCTBYIOILNE
COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKH M COCTaBIIAIONIME OCHOBY [UJIi MOHUMAHHUS CYIIHOCTH
HAayYyHOM KapTHHBI MHpa, NPEJCTABICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS NPUPOIbI,
B3alMOCBSA35X UEJIOBEKA C IPUPOIHOM CPENOH, O POJIM XMMHUH B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HAMpPABJICHHBICE HAa TIOJYYCHHE HOBBIX 3HAHHA TI0 XHMUH,
HEeoOXoMuMBbIe ISl  OOBSICHEHHs] HAaOMIOJaeMbIX TMPOIECCOB U  sBICHUHM, TO3HABATEIHHOM,
MH(OPMALIMOHHONW M YHMTATEIbCKOW KYJIbTYphl, B TOM YHCJIE HABBIKOB CAMOCTOATEIbHOW paboOThI ¢
y4eOHBIMH TEKCTaMH, CIPABOYHON JHUTEpaTypol, JOCTYIMHBIMH TEXHUYECKUMHU CPEICTBAMU
MH(POPMAITMOHHBIX TEXHOJOTHIA;

UHTepeC K OOY4YeHHI0O M IMO3HAHMIO, JI0003HATEIBHOCTb, T'OTOBHOCTh U CHOCOOHOCTH K
caM000pa30BaHUI0, TMPOCKTHOH M HCCIEIOBATEILCKOW JCATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HAIMpPaBIEHHOCTH U YPOBHS OOYUYCHHSI B TaTbHEHIIIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HaHHE LIEHHOCTH >KM3HHU, OTBETCTBEHHOIO OTHOLIEHMSI K CBOEMY 3[J0POBBIO, YCTAHOBKU Ha
3I0pOBBIM 00pa3 KU3HHU, OCO3HAHHUE MOCJIEICTBUN U HENMPUITHE BPEAHBIX MPUBBIYEK (YHOTpeOIeHuUs
QJIKOTOJISl, HAPKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOJIIOIEHUs TpaBUil 0€30MacHOCTH MpHU
oOpallleHuU C XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:



HWHTEPEC K MPAKTHUYECKOMY U3YUYEHUI0 Mpodeccuid U TpyJa Pa3IunvdHOro poja, YBaKEHUE K TPYIY
U pe3ysibTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHMCIIE HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAHHUM
10 XMMHUH, OCO3HAHHBIA BHIOOP WHIMBHUAYAIHHOW TPACKTOPUHU MPOJOKCHHS 00pa30BaHMs C YUETOM
JTUYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH,
yCHEenHOW Tpo(eCcCHOHATBLHON JEATEIPHOCTH M Pa3BUTHSA HEOOXOAMMBIX YMEHHH, TOTOBHOCTH
a/IalITUPOBAThCs B MpodeccroHalbHOM cpejie;

6) 3K0JIOrH4ecKOro BOCIIUTAHMS:

IKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHWE K TMPUPOJEC KAaK HMCTOYHHKY J>KM3HH Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHHS, IMOHMMAaHWE IIEHHOCTH 3JI0pOBOro M Oe3omacHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3UYECKOMY W TICUXMYECKOMY 37I0POBBIO, OCO3HAHHE
[IEHHOCTU COOIOJCHUS TpaBUI OE30MAaCHOTO TOBEJICHUS MpH padoTe C BEMIECTBAMHU, a TaKKe B
CUTYalUsIX, YTPOKAOIIUX 3I0POBBIO U KU3HU JIFOJCH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUs, MOJy9aeMble MPH U3YYCHUW XUMUU, JJI PEIICHHs 3aad,
CBA3aHHBIX C OKPY’KaIOIIEeW MPUPOJHON CPElOH, sl MOBBIILICHHUS YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HaHUS TJIOOAIBHOTO XapaKTepa AKOJOTUYECKUX MPOOIeM M IMyTeH MX PEIICHUS MOCPEICTBOM
METOJ0B XMUMHH, HKOJIOTHYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS MM B I1O3HABATENIbHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOM MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe wMmeTanpeaMETHBIX pPE3YyIbTATOB BBIASISIOT 3HAYUMBIC Ui (OPMHUPOBAHUS
MHUPOBO33PEHHUs OOIeHAyYHbIe MOHATHS (3aKOH, TEOpHWs, NPHUHIMUI, TUIOTe3a, (akT, cucrema,
MPOIIECC, IKCIEPUMEHT M JPYroe.), KOTOpbI€ HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
MpeaAMETax W IO3BOJISIOT Ha OCHOBE 3HAHMKM W3 ATHUX IPEAMETOB (DOPMHUPOBATH IMPEACTABICHHE O
LIEJIOCTHOW HAay4YHOM KapTHHE MHpa, U YHHUBEpCaIbHbIE Y4YeOHBbIC [EWUCTBHS (TTO3HABATEJIbHbBIC,
KOMMYHHUKATHBHbIC, PpEryJISITUBHBIE), KOTOphle oOecneunBaroT (opMHpOBaHHE TOTOBHOCTU K
CaMOCTOSATEIILHOMY TUTAHUPOBAHUIO M OCYIIECTBICHHUIO YU€OHOM JESITEIIbHOCTH.

Ilo3naBaTenbHBIE YHMBeEPCAIbHBIE YUeOHbIe 1eCTBUS

ba3oBble Jornyeckne aeMcTBUSA:

YMEHHS UCIIOJIB30BaTh MPUEMBI JIOTUUECKOTO MBILJIEHUS IIPU OCBOCHUM 3HAHUM: PACKpPbIBATH
CMBIC]T XUMUYECKUX TMOHATHH (BBIIEIATh UX XapaKTEpHbIC NMPU3HAKU, YCTAaHABIMBATH B3aUMOCBSI3b C
OPYTUMU TIOHATHSMH), UCTOJB30BaTh MOHATHS I OOBSICHEHMs] OTIENbHBIX (DAaKTOB U SIBJICHMIA,
BBHIOMPATh OCHOBAaHUS W KPUTEPUH IS KIACCU(DUKAIMKM XMMHYECKUX BEIIECTB U XUMHUYECKUX
peaxiuii, ycTaHaBIUBaTh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXAY OOBEKTaMH HW3YYEHHUs, CTPOUTH
JIOTUYECKHE paCCyXJeHUs] (MHIYKTUBHBIC, JEIYKTUBHBIC, IO aHAJOTUM), JeJiaTb BBIBOABI U
3aKJIIOUCHUS;

yMEHUE TPUMEHSTh B TMPOIECCe TO3HAHUS TOHATUS (NIPEAMETHBIE W METANpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJIb3yeMble B XHMHUH, HpeoOpa3oBBIBATH HIUPOKO
MPUMEHSEMbIE B XHMHUHM MOJICIIbHBIE TPEACTABICHUS — XWMHUYECKHH 3HAK (CHMBOJI DJIEMEHTA),
XuMHUeckas (popMmynna U ypaBHEHHE XMUMUYECKOW peaklMy — MPU PElIeHHH y4eOHO-TT03HABATEIbHBIX
3a7a4, C y4€TOM 3THX MOJCIBbHBIX MNPEACTABICHUN BBISBISATH W XapaKTEPHU30BaTh CYIIECTBEHHBIE
MPU3HAKU U3Y9aeMbIX OOBEKTOB — XMUMUYECKUX BEIIECTB U XUMUYECKUX PEAKIUi, BBISBISITH OOIINE
3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHBIE CBS3M W MPOTUBOPEUHS] B M3YYaE€MbIX IMpoOlEccax M
SIBJICHUSIX.

Bba3oBble ucciaenoparelbcKue AeiCTBHS.

YMEHHE MCIOJIb30BaTh NMOCTABICHHBIE BONPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, a TAKXKE B
KadyecTBe OCHOBBI Isi (POPMUPOBAHHUS THUIIOTE3bl MO TPOBEPKE MPABWIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUM;

MpuoOpeTeHne ONbITa IO IUIAHUPOBAHUIO, OpPraHU3AIlMd W TPOBEACHHUIO YYCHHUYECKHUX
AKCIIEPUMEHTOB, YMEHHE HAOII0JaTh 32 XOJOM IIPOIECCa, CAMOCTOSTENHLHO MPOTHO3HPOBATH €r0
pesynbTaT, (GopmymupoBaTh O0OOOIICHHWS H BBIBOABI IO pe3yjbTaTaM TNPOBEIEHHOTO OIIBITA,
MCCIIETOBAHMS, COCTABIIATH OTYET O MPOJICIAHHOM paboTe.

Pa6ora ¢ nndopmanmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATH M MHTEPIPETUPOBATH MHPOPMAIMIO PA3IUYHBIX BHIOB U
dbopM mpencTaBieHUs, IOIYy4aeMyl0 W3 Pa3HBIX HCTOYHHKOB (HAyYHO-TIOMYJSpHAs JUTEparypa



XUMHUYECKOTO COJIEpP)KaHMsI, CIpaBOYHbIE MOcoOUs, pecypchl VHTepHEeTa), KpUTHUYECKH OILIEHHUBAThH
MPOTHBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;
yYMEHHE MPUMEHSTh pa3iHyHble METOJbl U 3allpoChl MPH IMOUCKE M O0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOLINX JaHHBIX, HEOOXOAUMBIX JUIS BBIMOJIHEHUS y4eOHBIX M TO3HABATENbHBIX 3a/1ad
onpeAeNnéHHOro TUIA, NpUOOpeTeHre omnbiTa B 00JacTH HCIOJIB30BaHUS HMH(OPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJIAZIEHHE KYJIbTYpOH aKTMBHOI'O HCIOJB30BAaHUS pPa3IMYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BHIOMpAaTh ONTHUMAaNIbHYIO (OpMY MpecTaBlieHus: WH(opManuu
U WUIIOCTPUPOBATh peEIIaeMble 33Jaud HECIOKHBIMU CXEMaMH, JuarpaMMaMu, ApYyruMu (popmamu
rpauKu ¥ UX KOMOMHAITUSIMU;
YMEHHE HCIOJb30BaTh M aHAIM3UPOBAaTh B Ipoliecce Y4eOHOM U HCClea0BaTeIbCKOM
NeSITeTbHOCTH MH(OPMAIIMIO O BJIMSHHUH MPOMBIIUIEHHOCTH, CEILCKOTO XO3SHCTBA M TpaHCIOpTa Ha
COCTOSIHME OKPY>KAIOLIEH MPUPOTHON CPeIbl.
KoMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1elCTBUA:
yMEHHUsI 3a7aBaTh BOMPOCH! (B X0Je Auaiora u (WiaM) AUCKYCCHH) MO CYIIECTBY OOCYKIaeMou
TeMbI, POPMYIMPOBATH CBOM MPEITI0KEHUS OTHOCUTEIILHO BBITIOJIHEHUS MPEIOKEHHON 33/1auu;
YMEHHUSI TPEACTABIATh IMOJIyYCHHBIE PE3yNbTaThl MO3HABATEIHLHOU NEATEIBHOCTH B YCTHBIX U
MIMCBbMEHHBIX TEKCTaX; JIelaTh MPE3EHTALMIO0 PE3yJbTaTOB BBIMOJIHEHUSI XUMUYECKOT0 3KCIEPUMEHTA
(;mabopaTtopHOro ombiTa, Ja00pPaTOpPHON pabOThI MO MCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);
YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW IO3HABaTENbHON H
HCCIJIEIOBATENbCKON JIEATENBHOCTH MPH PEIIEHUU BO3HMKAIOUIMX MPOOJEM Ha OCHOBE ydé€ra OOIIMX
WHTEPECOB M COTJAaCOBAaHMS MO3UIUN (00CYXIeHus, OOMEH MHEHHUSMHU, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIIUSI COBMECTHBIX JIEUCTBUM, ONpPENEICHUE KPUTEPUEB IO OLEHKE KAaYeCTBA BHIIIOJHEHHOU
paboThI U ApyTHUE).
PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:
YMEHHE CaMOCTOSITEJIbHO ONPEAENATh ILENU JEATEIbHOCTH, IUIAHUPOBATH, OCYLIECTBIISTH,
KOHTPOJIMPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO JESATENIHOCTh, BBIOMpaTh Hambosee
3¢ deKTUBHBIE CITOCOOBI pelIeHUs y4eOHbIX M MO3HABATENIbHBIX 3a/1a4, CAMOCTOSITENIbHO COCTABIATh
WM KOPPEKTHPOBATh MPEUIOKEHHBIN AJITOPUTM JEUCTBUM IPU BBINOJIHEHUU 33aHUM C Y4ETOM
MOJTy4eHHs] HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTaXx — BEIIEeCTBAX M PpEeakUusX, OIEHUBATh
COOTBETCTBHE IOJIyUEHHOTO pe3yJibTaTa 3asBICHHOHN 1€lIH, YMEHUE HCII0JIb30BaTh M aHAIM3UPOBATh
KOHTEKCTBI, ITpe/ijlaraéMble B YCIIOBUH 3aJaHUM.
NPEAMETHBIE PE3YJIbTATHI
B cocraBe mpeaMeTHBIX ~pe3yabTaToB 0 OCBOEHHUIO  00s3aTEIBHOIO  COJAEpIKaHus,
YCTaHOBJIEHHOIO  JaHHOW  (enepanpbHOW  pabouell  MporpaMMol,  BBIIENSIIOT:  OCBOEHHBIE
00yJaroIMMUCs Hay4Hble 3HAHMS, YMEHHUS U CIIOCOObI AEUCTBUH, crienudpuuecKue s MpeIMETHOM
o0nactu «XUMHUS», BUIBl JAEATEIBLHOCTU IO IOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluu,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUE€OHBIX M HOBBIX CUTYAIHIX.
K xonIty 00yuenus B 8 kiacce npeIMeTHBIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:
® pacKpbIBaTh CMBICII OCHOBHBIX XHMMHMUYECKHX TIOHSTHUN: aToM, MOJEKyJa, XUMHYECKHM
AJIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, CMECh (OJHOPOAHASI U HEOJAHOPOIHAS),
BaJICHTHOCTb, OTHOCUTENIbHAsI aTOMHAs U MOJEKYJspHas Macca, KOJWYECTBO BEIIECTBA,
MOJIb, MOJIIpHAsl Macca, MaccoBasi A0Jsl XUMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIH
00BEM, OKCHJI, KHCIIOTA, OCHOBaHME, COJIb, AJIEKTPOOTPHUILIATEILHOCTh, CTENIEHb OKUCIIECHUS,
XUMHUYECKas peakius, KiIacCUPHUKalus peakiuil: peakuud COEIUHEHUs, peakluu
pa3oKeHus, peakluu 3aMEelICHUs, peakMl OOMEHa, 9K30- M dHJOTEPMUYECKHUE pPEaKIiH,
TEII0BOM A((eKT peakmuu, Sapo aToMa, JISKTPOHHBIM CIOW aToMa, aTOMHAas OpOWTab,
paauyc aToma, XMMHYECKas CBSI3b, MOJIIPHAs M HEMOJSpHas KOBAJICHTHAsl CBA3b, MOHHAA
CBSI3b, HOH, KATHOH, aHHOH, PacTBOP, MAaccoBast 10JIsl BellecTBa (MPOIIEHTHAs KOHLIEHTPALIKSA)
B PacTBODE;

® WJUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUNA M MPUMEHSTh 3TH MOHSITUS
IIPY OMUCAHUM BEIECTB M UX MPEBPAIICHU;



UCIOJIb30BAaTh XUMHUYECKYIO CUMBOJMKY AJISi COCTaBJICHMs (POPMYJ BELIECTB U YpaBHEHHI
XUMHYECKUX PEAKIIUI;

OIpPCACIIATL BaJCHTHOCTL A4ATOMOB JJICMCHTOB B 6I/IHapHBIX COCAUHCHUAX, CTCIICHb
OKHUCJICHHUA DJJIEMCHTOB B 6I/IHapHBIX COCAUHCHHUAX, TMPUHAMJICIKHOCTL BCHICCTB K
OIpeIeIEHHOMY KJIACCY COE€MHEHUH 10 GopMyinaM, BUJ XMMUUYECKON CBS3U (KOBAJIEHTHAsS U
I/IOHHaSI) B HCOPraHUMYCCKUX COCANHCHUAX

packpeiBath cMmbici [lepuoauueckoro 3akona JI. WM. MenaeneeBa: aeMOHCTPUPOBAThH
[IOHMMaHHE NEePUOJUYECKOM 3aBUCUMOCTH CBOMCTB XHUMHYECKHUX JJIEMEHTOB OT HX
nosioxkeHus B llepuonnueckoil cucreme, 3aKOHOB COXPAHEHUS MACChI BEIIECTB, IOCTOSHCTBA
COCTaBa, aTOMHO--MOJIEKYJIIPHOT'O YYEeHHUs, 3aKOHa ABOTaIpo;

OIMCHIBATh M XapaKTepu30BaTh TabauuHyo (popmy Ileproamueckoil cucTeMbl XUMUYECKUX
AJIEMEHTOB: PA3JINYaTh MOHATHUS «IJIaBHAs MOArpymma (A-rpymma)y» u «mobo4YHas MoArpymnmia
(b-rpynmna)», manele u G60nblIMe EPUOABI, COOTHOCUTh 0003HAUYEHUS, KOTOPbIE UMEIOTCS B
tabmune «llepuommyeckas cucrema xumuyeckux osiemeHToB Jl. W. MenneneeBa» ¢
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XMMUYECKHX 3JEMEHTOB (COCTaB M 3apsij
sJipa, 001I1ee YUCIIO 3JIEKTPOHOB U PACIIPEIEICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);
KJ1accu(UIUpPOBaTh XUMHMUYECKHE 3JEMEHThl, HEOPraHMYeCKUE BEIEeCTBa, XUMHUYECKHUE
peakiuH (1Mo YUCIly U COCTaBy YYacCTBYIOIIMX B pEaKIMH BELIECTB, 110 TEIUIOBOMY 3 (DeKTy);
XapaKTepU30BaTh (OMHUCHIBAThH) OONIME XMMHUSCKHAE CBOWCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
IMOATBCPIKAAaA OIMCAHUEC MNPHUMEPAaMHU  MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIHUX
XUMUYECKHUX PeaKIuii;

IIPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTM OT HX KaueCTBEHHOIO COCTaBa,
BO3MO’KHOCTH MPOTEKAHHsI XUMUUYECKUX IPEBPALICHUN B Pa3JIMUHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MaCCOBYIO JOJIO
XUMHUYECKOI0 3JIEMEHTa 10 (opMyJie COeIMHEHHUsI, MaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKINY;

HpI/IMeHSITI) OCHOBHBIC onepaunn MI)ICJ'II/ITGJ'H)HOﬁ ACATCIBHOCTH — aHallu3 W CHHTE3,
CpaBHEHHUE, O0O0OOIIEeHNEe, CHUCTEMaTHU3aIuio, KIaCCU(UKAIUIO, BBISBICHHE MPUYMHHO-
-CNIEAICTBEHHBIX CBSI3€ — ISl HM3y4eHUS CBOWMCTB BENIECTB M XHMHUYECKUX PEaKIIHid,

€CTECTBEHHO-HAY4YHbIE METOJbl IO3HAaHUS — HAOIIOJEHHE, U3MEpPEHUE, MOJCINPOBAHUE,
HKCHEPUMEHT (peaslbHbI 1 MBICIICHHBIH);

cleoBaTh  IpaBWIaM  I[IOJIb30BaHMS ~ XUMHUYECKOM  Tocyloll H  1ab0paTOpHBIM
o0opyJoBaHUEM, a TakKe IpaBUiIaM OOpalleHUs C BELIECTBAMU B COOTBETCTBHM C
MHCTPYKLUSMHU IO BBIOJHEHUIO J1a0OpPaTOPHBIX XUMHUYECKUX OIBITOB IO IMOIYYEHHUIO U
coOMpaHMIO Ta3000pa3HbIX BEIIECTB (BOIOPOAa M KUCIOPO/Ia), IPUTOTOBIEHUIO PACTBOPOB C
ONpEeAENEHHON MacCOBOM JOJE€H pacTBOPEHHOIO BEILIECTBA, IUIAHUPOBAaTbH M INPOBOJIUTH
XUMHUYECKHE SKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILIEIOYEH U KUCIOT C TOMOIIBIO
MH/UKATOPOB (JIAKMYC, (PeHONIPTATICHH, METUIIOPAHXK U APYTHE).

K xoH1y 06y4yeHus B 9 kiacce npeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPAXKaTh
c(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHSATHH: XWMHUUYECKHH ODJIEMEHT, aTOM,
MOJICKYJIa, WOH, KaTWOH, aHWOH, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, BAJICHTHOCTb,
3IEKTPOOTPHUIIATENIBHOCTh, CTENIEHb OKUCIICHHS, XMMHUYECKasi peaklusi, XUMUUYECKasl CBSA3b,
TEIIOBOM  3(P(dEeKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, pPacTBOpP, IJICKTPOJIHUTHI,
HEDJICKTPOJIUTHI,  AJNEKTPOJIUTUYECKAs]  JIUCCOLMAIMSA, PEaKIUH HOHHOTO  OOMEHa,
KaTajau3aTop, XHUMHUYECKOE€ paBHOBecHe, oOOpaThuMble U  HeoOpaTHMble  pEeaKlHH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKLUU, OKHCIUTENb, BOCCTAHOBUTEb, OKHCJICHUE U
BOCCTAHOBJICHHE, AJUIOTPOIUs, aM()OTEpPHOCTb, XUMHUYECKasl CBsA3b (KOBaJIEHTHAs, MOHHAS,
MeTaJUIMYecKas), KpUCTAJUIMYECKash pelIETKa, KOPPO3Us METAJIOB, CIUIABbl, CKOPOCThb
XMMHYECKOHN peakiuu, mpeaeabHo gonycrumas koHuentpauus [1/IK Bemectsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUA U NPUMEHSTh 3TU MOHSITHUS
MIPU OMKMCAHUM BEIIECTB U UX MPEBPAICHUM;



UCIOJIb30BAaTh XUMHUYECKYIO CUMBOJMKY AJISi COCTaBJICHMs (POPMYJ BELIECTB U YpaBHEHHI
XUMHYECKUX PEAKIIUI;

OIIPEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIEHUS XMMMUYECKHUX 3JIEMEHTOB B COEIUHEHMSIX
Pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K ONPEAEIEHHOMY KJIaCCy COEAMHEHUN 110
dbopmynaM, BHJ XHUMHYECKOH CBs3M (KOBAJEHTHAs, MOHHAs, MeTaJUIMYecKas) B
HEOPTraHMYECKUX COCIMHEHUSX, 3apsA] MOHA 1O XUMHUYECKOW (opMmyIe, XapakTep Cpeisl B
BOAHBIX PACTBOPAX HEOPraHMYECKUX COEAMHEHUMN, TUI KPUCTAIIIMYECKOM PEIIETKH
KOHKPETHOTO BEIECTBA;

packpsiBaTh cMmbIca [lepuonnueckoro 3akona [[. M. MenneneeBa U 1€MOHCTPUPOBATh €r0
[IOHMMAaHME: ONKUCHIBATh M XapaKTepU30BaTh TaObIUuHyt0 Gopmy [lepuoanyeckoil cucteMsl
XMMHUYECKHUX D3JIEMEHTOB: pa3iuyaTh I[OHATHSA «IJIaBHas mnoarpynmna (A-rpynma)» Hu
«o0ounass mnoarpynna (b-rpynma)», Mamble M OOJbIIME NEPUOABI, COOTHOCHUTb
0003HAYeHHs, KOTOpblE HUMEIOTCI B NEPUOJUYECKON  Tabiume, C  YHCIOBBIMH
XapaKTepUCTUKAMU CTPOCHMS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB M 3apsiz Aapa, ol1iee
YUCJIO AJICKTPOHOB U paclpelie]ICHUE WX IO JJIEKTPOHHBIM CJOSIM), OOBSCHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB DJIEMEHTOB U MX COCJUHEHHUI B IIPEleNax MallbIX
MIEPUOJIOB U IJIABHBIX MOJAIPYIII ¢ YUETOM CTPOEHUS UX aTOMOB;

KJaccu(UIUpPOBaTh XUMHMUYECKHE 3JIEMEHThl, HEOpPraHWYeCKHEe BEIIeCTBA, XUMHUYECKUE
peakiuu (1o YUCIy U COCTaBY YYaCTBYIOLIUX B PEAKIIMU BEILIECTB, 110 TEIUIOBOMY 3P QEKTY,
10 U3MEHEHMIO CTETIEHEN OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (ONUCHIBATh) OOLIME U crieNU(PUUECKUe XMMUYECKHE CBOWCTBA MPOCTHIX U
CIIO)KHBIX BEILECTB, IOATBEP)KJasi OINHUCAHUE IPUMEpPaMH MOJEKYJSAPHBIX U HOHHBIX
YPAaBHEHUH COOTBETCTBYIOIMX XUMHUECKUX PEAKIIN;

COCTaBJIATh YPAaBHEHHs DJIEKTPOJUTHUYECKON IUCCOLMALMU KHUCIIOT, ILEJIOYEH W COJIEH,
MOJIHBIE M COKpAlEHHbIE YpaBHEHHsS peakluil MOHHOro OOMEHa, ypaBHEHMs peakIHid,
MOATBEPKIAIOIIUX CYLIECTBOBAHUE T'€HETUYECKOW CBSI3M MEX]y BELIECTBAMH pPa3IMYHBIX
KJIACCOB;

packpblBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX  pPEAKIMHA  MOCPEICTBOM
COCTaBJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX peakIuii;

MIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHNS XUMHUECKUX MPEBPAICHUH B Pa3INYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MaCCOBYIO JOJIO
XMUMHYECKOI0 3JIEMEHTa M0 (opMyJie COeTUHEHHUs, MAaCCOBYIO JIOJIO BEIIECTBA B PAacTBOPE,
MIPOBOAUTH PACUEThI 10 YPaBHEHUIO XUMHUYECKOMN peaKkiuu;

co0Jr01aTh MpaBUiia MOJIb30BaHUS XMMHUYECKON MOCYIOM U Tab0paTOPHBIM 000PYIOBaHUEM,
a TaKkkKe IMpaBuia OOpalleHus C BEIIECTBAMH B COOTBETCTBUHM C MHCTPYKLHUSAMH IO
BBITIOJTHEHUIO JTAOOPATOPHBIX XHMHUYECKUX ONBITOB 10 TMOJYYEHHIO U COOMPAHUIO
ra3o000pa3HbIX BEIIECTB (aMMHUaKa U yTJIEKHCIIOro rasa);

MPOBOANUTH PEAaKIUH, IOATBEPKAAIOIINE KAaYeCTBEHHbIH COCTaB pPa3JIMYHBIX BEIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOpUJ-, OpOMUA-, HOAUA-, KapOoHaT-, pocdar-, cCUIUKAT-,
cynbdar-, TUIPOKCUA-UOHBI, KATHOHBl AaMMOHHS M HMOHBl M3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPTraHUUYECKUX BEIIECTB;

IIPUMEHSTh OCHOBHBIE OIE€pallMM MBICIUTEIBHON JAESATEIbHOCTH — aHalu3 M CHUHTES,
CpaBHEHHE, 0000IIeHNe, CUCTEMATH3AIlNIO0, BBISBICHUE NPUYUHHO-CIICACTBEHHBIX CBSI3eH —
JUI U3y4YEHHS] CBOMCTB BEIIECTB U XUMHUYECKHX PEAKIUil, €CTeCTBEHHO-HAYYHbIE METObI
MO3HAHUS — HAOJIOJCHNUE, H3MEpPEHHE, MOJCIUPOBAaHHE, OJKCIEPUMEHT (pealbHBId |
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHuUe pa3iesioB u Komirectso Hacon DJiIeKTpoHHbIe (HH(POBHIE)
n/n TeM NPOrpaMMbl Bcero ;(gﬁﬂoTpr?m’H“e ;[;g:)l;"l:;l'le(:lﬂ/le oOpa3oBaTe/ibHbIE pecypchl
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE MOHSITHUS
Xumus — BakHas 00J1aCThb
11 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK
MPAKTUYECKOU IESITETBHOCTH https://m.edso0.ru/7f41837c
YyeJI0BEKa
19 BerectBa 1 xXuuMmudeckue 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nen 2. BaxkHeiime npeacTaBuTe] M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. [Tonsitue 6 bubnunoreka LIOK
00 okcumax https://m.edsoo.ru/7f41837c
29 Bognopon.Ilonsitue o kucnorax 5 1 bubmuoteka [IOK
U COJISIX https://m.edso0.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmunoreka IIOK
OCHOBaHHUIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bubnuoreka [{OK

HCOPTaHNYCCKUX COE€UHEHUI

https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pasnean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE PC€aKIHH

Ilepronnueckuii 3aKOH U
31 Ilepnonnueckas cucrema 7
XUMHYECKHX d1eMeHToB /1. H.
Mennene-eBa. CTpoeHHe aToMa
3.2 XuMHUYECKasi CBS3b. 8 1

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c

bubanoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

https://m.edsoo.ru/7f41837¢c

OKuCINTEIIBHO-
BOCCTAaHOBHUTCJIILHBIC peaKHI/II/I
Mroro no pasxexy 15 ]r?tptlgsnlpllr?:é(;)cl)l r(lzll§f41837c
PesepBHOE Bpems 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
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9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne ni/m Y —— Beero KOﬁHTpOJ‘IbHLIe HpﬁaKanecRne 06pa30OBATEIBHBIE
padoThI padoThI pecypesi
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpEeHUe 1 yroyOneHne 3HAaHUMA 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOLHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO0m1as xapakTepucTUKa XUMHUUECKUX 4 1 bubanorexa [JOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
2 | S : B 10K
' PYIIIBL. L¢P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
bu6nunorexa LIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 https://m.eds0o.ru/7f41636
COETMHEHUS
e | S e ; 1 , B oK
' . PYIIEL. post https://m.edsoo.ru/7f41a636
KPEMHHM U UX COEIMHEHUS
Hroro 1o pasneny 25
Pa3zpnen 3. Metayibl M UX COEIMHEHHS
. bubnuotexa [JOK
3.1 Obmpae cBoiicTBa MeTaNIOB 4 https://m.edso0.ru/7f41a636
3.2 Baxuelimme MeTauIbl U KX COCTHHCHUS 16 1 2 Bubmorexa LIOK

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazueny 20
Pa3znea 4. Xumus U OKpysKaomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 Bubmoreka HOK
' https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PeszepBHOE Bpems 3 buGmuorexa LIOK

https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudgpoBbie
/i Tema ypoka Beero KOﬁHTpOHLHBIe H[%aKaneCKne WIydeHHSI  00PA30BATENbHbIE
padoThI padoThI pecypebi
1 IIpeamer xumun. Poib Xumuu B KU3HA 1 bubnuoreka [IOK
yeJjoBeKa. Tesa U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUH 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UYuctele BeniecTBa U cMecu. CriocoOsl 1 bubnuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpa eckas pabota Ne 2
5 «Il’)a;z[T;JIIquI/II(e iﬁece; (Ha mpumepe 1 bubmiorexa HOK
. https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [IOK
6 ATOMEL H MOTIEKYTb1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIEMEHTHI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie u ClI0KHBIE BEIIECTBA 1 bubmiorexa HOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
o | S oo | B 10K
PMYIIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX JJIEMEHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 bu6mmoreka [{JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHOCcHuTENbHAS MOJICKYJIsIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
JJIEMEHTA B COCIMHEHNUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 PusnyuecKrue 1 XUMUYECKHUE SIBJICHUS. bubnmoreka [JOK
Xumuyeckasl peakLus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmumoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus konudecTa, Macchl
17 BEILECTBA 10 ypaBHeHmnv; XUMHYECKHUX bubmorexa LIOK
N https://m.edsoo.ru/ff0d5708
peakuui
| e e Busmorsa 101
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEeHa)
M. B. JI — Y4EHBIii-
19 swcroneancr. OSobee Bu6mnoexa LIOK
1 JHCT . https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHUH
20 KontponsHas padora Nel no treme bubnuoreka [IOK
«BeniecTBa 1 XUMUYECKUE PEAKLIAI https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. CocraB
21 Bosjfyy;a Kucnopon — snement u bubmorexa LOK
: https://m.edsoo.ru/ff0d448e
mpocroe BeuecTBo. O30H
Ouznyeckue U XUMHUIECKHE CBONCTBA
22 KHUCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
25 macopumopmt n mpovsenmocrs Bu6miorera LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
24 TemnnoBoit 3¢ ekt XxuMuueckoit bubnuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
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peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHHH, DK30- U
OHIAOTEPMUYECKHUX PEAKLUAX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHHUS
26 | lomprormen sofupene mmenopot BuGmorexa LIOK
Ay . P poa, https://m.edsoo.ru/ff0d4ae2
W3y4EHHUE €r0 CBOHCTBY
27 Bonopoa — snemeHT u npocroe bu6mmorexa [IOK
BemecTBO. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
o8 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bojiopoa. [Ipumenenue Bogoposaa https://m.edsoo.ru/ff0d4dd0
29 IToustTre 0 KUCIOTaX U COJISIX Bubmioreka ITOK
https://m.edsoo.ru/ff0d50d2
30 Crioco6bl moTy4eHus: BOAOPO/1a B bubnuorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
31| lomprermte n sabupastac somopona Bumorexa LIOK
ya o P Alopoa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
o | e s Busorea 101
BemecT? . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
o Brrunciaenus o0EMoB ra30;01;g o Bu6morexa LIOK
ypa],a,HeHmO peakim Iia ¢ https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 duznueckrue 1 XMMUUYECKHE CBOMCTBA bubnmoreka [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsitue 06 bubnnorexa [JOK

WHJIMKATOpax

https://m.edsoo.ru/ff0d59e2



https://m.edsoo.ru/ff0d4790
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Bona KaK paCTBOPUTCIIb. HaCI)IH_[eHHBIC

bubmuorexa [JOK

37 Y HEHACBIIICHHbIE pacTBOPHL. MaccoBas https://m.edsoo.ru/f0d5b40
JI0JIs1 BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 o Teme
38 «IIpuroroBiieHHE PACTBOPOB C bubnunoreka [HOK
onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEILIECTBAY
39 KonrtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIbl: COCTaB, KiIacCU(UKAIUS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue €CKHE CBOWCTBA
41 KI/ISIY:THHLI;IX z:g(iiilxl;ﬂaMg)oﬁeTimx bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUA: COCTaB, KJIacCH(pUKAIIHS, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne u XuMHUYeCKUE CBOWCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
C :
16 crocotm noryeena, nmmecki Bu6miorera LIOK
. yi ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnmuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEUHEHUIN»
48 I'eneTnyeckas cBs3b MEXKIY Kilaccamu bubnnorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
49 O06001enre u cucTeMaTu3aIs 3HaHU bubnuoteka [JOK



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

KonTtponsHas padora Ne3 o reme

https://m.edsoo.ru/00ad9ch2

bubmuoreka [JOK

50 OCHOBHBICUI:J'IaCCBI HEOPraHUYECKUX https://m.edsoo.ru/00ad9e1a
COCIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITII
51 XUMHYECKHUX 3JIeMEHTOB. [IoHsaTHE O BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJHbIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
52 [lepuoanueckas cucteMa XMMHUYECKUX BH6J,IHOTeKa LOK
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
53 [lepuoapl, rpymnmbl, MOATPYIIITHI BH6J,IHOTeKa LOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000I0UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit BH6J,IHOTeKa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KECHHUIO B bubmuorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BUTHA HAyKH U npakTuku. . 1. bubnuoreka [IOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
IrpaKJaHUH
58 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnunorexa [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnas xuMudeckas CBA3b bubmioreka LJOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHast XUMUYECKast bubnmnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenosspHasi XuMU4ecKast bubnuoreka [IOK



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8

CBS3b https://m.edsoo.ru/00adaab9
62 Crenen, oKuCeHI . Eggsj?ﬁ%?:cli(szgrou/%OadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [JOK

peakuuu https://m.edsoo.ru/00adb076
64 OxucauTeNny 1 BOCCTAHOBUTEIU 1 Egggﬁﬁfggﬁ;gﬁ}éw db076
65 KonrtponsHas padora Ne4 o reme 1 bubnuoreka [IOK

«CtpoeHue atoma. XUMHUYECKast CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O60011eHNE U 1 bubnnorexa [JOK

CUCTEMaTU3alUs 3HAHUN https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK

cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00ad9cb?2
68 PezepBHblit ypok. O6o011eHNE U 1 bubnnorexa [HOK

CUCTEMaTU3alUs 3HAHUN https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KounvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka
n/n yp Bceero KO; TPOJILHBIC Hpgucnmeclme u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypebi
[Iepnonrueckuit 3aKoH.

1 [Tepuonnueckas cucrema 1 bubmuoreka [JOK
XUMHUYECKHX 31eMeHToB /. U. https://m.edsoo.ru/00adb59
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOICTB XEMI/I‘ICCKI/IX 3JIEMEHTOB 1 Bubmzorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB
Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK

3 1 _

HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunsl xuMuueckoil CBA3U U TUIIBI 1 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponsnas padora Nel no teme

5 «[ToBTOpEHUE U yrinybiaeHne 3HaHUi 1 1
OCHOBHBIX pa3/eioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux 1 bu6mmoreka [JOK
pEaKUuMi 10 pa3JIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsgaTHE O CKOPOCTH XUMHUYECKOU

7 eaKIuu HOH?II?FI/IG 0 TOMOT'€HHEIX U 1 bubmiorexa HOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIMIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1 bubmuorexa [JOK
XAMHUYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI
OKHUCIHUTENTBHO-BOCCTAHOBUTEIBHBIE bubnnoreka [JOK

9 1 ]
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 2NEKTPOITUTHYECKON 1 bubnnoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade

nuccornuani. CHIbHBIE U clIa0bIe
AJIEKTPOJIUTHI

https://m.edsoo.ru/00adcd68

11 HNouHble ypaBHEHUS PeaKIIUA Bubmorexa HOK
p peakt https://m.eds00.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEICTaBICHUN Bubmorexa HOK
pu https://m.edsoo.ru/00add5d8
00 AJIEKTPOIUTUYECKON JUCCOIHAIIHI
XUMHUYECKHE CBOVCTBA COJIEH B CBETE
13 [IPEACTABIIEHNAN 00 Bubmiorexa LIOK
pel . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 IToustue o runponuze coien bubmiorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMAaTH3aIHs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «I?GHIGHI/Ie 3Kcnpe UMEHTAIBHBIX bubanorexa LIOK
p https://m.edsoo.ru/00addbfa
3a71a49y
KonrponsHas padora Ne2 o teme
17 <<3J1611:<)T OHI/ITIfquKasI UCCOLAALAS bubanorexa LIOK
p A THAITHA. https://m.edsoo.ru/00addecO
XYMHUYECKUE PEeaKIIMH B PACTBOPAX)»
O01as xapakTepucTUKa raJIor€HOB.
18 anl\lalnquKI;Ie CBI(:))I?ICTBa Ha TIPUMeEDPE bubanorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
Xnoposogopo. ConsHast KUCIIOTa,
19 XI/IMII/)IquIi[I/IE CiOfICTBa HOJIyYECHHE bubanorexa LIOK
’ yd ’ https://m.edsoo.ru/00ade104
IPUMCHCHUE
ITpakTiueckas padora Ne 2 1o Teme
20 «ﬁon eHue COIJ)I}IHOI\/'I KUCIIOTHI bubanorexa LIOK
yd . N ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTBY»
Beruucienus no ypaBHEHUSAM
ypas bubmuotexa [JOK
21 XUMHUYECKHUX PEAKIIHid, €CIU OJIUH U3

peareHTOB JI1aH B U30BITKE

https://m.edsoo.ru/00ade488



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
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https://m.edsoo.ru/00ade488

OO61mas xapakTepuCTHKA 3JIEMEHTOB

bubmuoreka [JOK

22 VIA-rpymribl https://m.edsoo.ru/00ade64a
ATIOTpOnTHBIE MOTU(DUKAIIMH CEPHI.
23 Haxoxnenue cepbl U €€ COeTMHEHU N bubmuorexa [JOK
B IIpUpoOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaoposi, CTpOEHHUE, bubnmoreka [JOK
bu3HYECKre M XUMUIECKHIE CBOHCTBA https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KUCIIOTA,
25 Q)HSII:III);[eCKI/IE u XI/II\I/I)I/I‘ICCKI/IC CBOMCTBa bubmorexa HOK
’ https://m.edsoo.ru/00adea28
IPUMCHCHUE
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
26 IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnnorexa [HOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIOIIEeH Cpeibl COETUHEHUSIMU
Cepbl
97 Brranciierne MaccoBoit 107U BBIXO/1a bubmuorexa [JOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCTHKa SJIEMEHTOB
28 VA-rpynmsl. A30T, paclipocTpaHeHHE bubnuoreka [IOK
B Iipupoe, Gpu3ndeckue u https://m.edsoo.ru/00adeeab
XAMHYECKHUE CBOMCTBA
AmMmuak, ero pusnyeckue u
29 XI/IIVIl\lf;/II/I‘IeC’KI/Ie c(bl;oﬁCTBa MOJIyYEHUE U bubmorera [JOK
’ ya https://m.edso0o.ru/00adf004
IPUMCHCHUE
[Ipaktrueckas padota Ne 3 o Teme
30 «ﬁoi eHue ahEMPIaKa H3y4YEHUE €ro bubmorera [JOK
Y > 1Y https://m.edsoo.ru/00adf180
CBOMCTBY»
31 A3oTHas Kucnora, e€ Gusndeckue u bubnuotexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
. b K
32 Hcnonb30BaHue HUTPATOB U COJIEH nomorexa [10

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

aMMOHHUS B Kau€CTBE MUHEPAJIbHbIX
ynoopenuit. XuMuueckoe
3arpsi3HEHUE OKPYKarolLle cpe/ibl
COEIMHEHUSIMH a30Ta

®dochop. Okcun dpocdopa (V) u

bubmuoreka [JOK
33 bocopuas KHCIOTd, pusmieckue u https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TOYICHUE
Hcnons3oBanue pochatos B
KaueCTBE MHUHEPAIILHBIX YA0OPEHUH. bubnmoreka [JOK
34 o .
3arpsi3HEHUE TPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B
35 npu E Ie[’ E)H3HII)I€CK1;)JG Y XUMHUYECKHE bubmorexa LIOK
pHpoZe, https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcupel yraepoaa, ux Gpusndeckue u
36 XUMHYECKHUE CBOMCTBA. bu6mmorexa [IOK
Dkonorudyeckue npooIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcH0M yriiepoaa (1V)
37 VYronbHast KUCiI0Ta U €€ CoNu bubmiorexa LIOK
https://m.edso00.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 o Teme
"TTosrydyeHune yrieKucioro rasa. bubnnoreka [JOK
38 _
KavecTBeHHas peakuus Ha KapOoHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
39 0 rpaHquCKHX BEIIECTBaxX KakK O Bubumorexa [IOK
p https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa
40 KpemHunii u ero coeuueHus bubmorexa LIOK
P 4 https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5. Pemenue
a1 AKCIEPUMEHTAIBHBIX 3a7a4 I10 TEME bubnmuotexa [JOK

«BaxHen1e HeMeTaIbl U UX
COEIMHEHUS)

https://m.edsoo0.ru/00ae0bf2



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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Kontponbnas padota Ne3 o teme

bubmuorexa [JOK

i «BaXHCHIMC HEMCTAILIBI 1 MX https://m.edsoo.ru/00ae0el18
COEIUHEHUS
OO0m1as xapakTepuCcTUKa XUMHYECKUX
2JIEMEHTOB — METAaJIJIOB.
Meramueckas CBsA3b U bubnmoreka [JOK
43 .
METAJINYECKAsk KPUCTAIIIMYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METAJIOB
XUMHYECKHE CBOMCTBA METAJJIOB.
44 DIIEKTPOXUMUUECKUN PSIIT bubumorexa [IOK
P . P https://m.edso0.ru/00ae1156
HANPSDKEHUH METAJUIOB
OO6mrme crnocoObl MoTydeHHs
MeTaiuioB. Cruiasbel. Berauciienus mo
45 aBHEHUSIM XUMUYECKUX PEaKIUi bubmiorexa HOK
Yp PCAKIIIH, https://m.edsoo0.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJCPIKHUT
IPUMECH
46 ITonsiTHEe 0 KOPPO3UU METAIIOB Bubmioreka IJOK
pp https://m.edso00.ru/00ael1278
bu6mmoreka [JOK
at IHenoumpie MeTanbt https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnunorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAILIBI — bubnnorexka [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakueiinme coefMHEHNS KaJILIIUS Bubumorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAaHUH
52 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmorexa [IOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
53 [IpakTuueckas padora Ne 6 o reme bubmiorexa OK

https://m.edsoo.ru/00aelae8
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"KECTKOCTL BOABI 1 METOIEI €6
ycTpaHeHus"

54 N — bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK

55 :

TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK

56 Keneso https://m.edsoo.ru/00ae1d86

57 OKcubl, THAPOKCUIBI M COJIU JKeJe3a bubmuoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6

58 O0001IeHNEe U CHCTeMAaTU3aIUs
3HAHUM
[TpakTuueckast paborta Ne 7. Pemenue

59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«BaxHeume MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS»

Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKUUi, €CIM OJUH U3

60 peareHToB /1aH B U30BbITKE WU bubnuoreka [IOK
COIEPKUT IpUMeECH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOM JIOJTM BbIXOJIa MPOAYKTa
peaxiuu

61 O06o011eHre U cucTeMaTu3alus
3HAHUM
Konrtponsnas padora Ne4 o teme

62 «Bakueime MeTaIbl ¥ UX
COCTMHEHUS»

63 BemecrBa u maTepuainsl B bu6mmorexa [IOK
IIOBCEIHEBHON KU3HU YeI0OBEKa https://m.edso0.ru/00ae3f50
XHMHYECKOe 3arpsi3HeHue bub6nuorexa [IOK

64 . :

OKPY’KaroIlEe cpebl https://m.edso0.ru/00ae4270

65 Ponp xumuu B penieHnu bubnuoreka [IOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
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9KOJIOTHYECKHUX l'IpO6J'ICM

https://m.edso0.ru/00ae4270

66 PesepBHblii ypok. O60011eHNE U 1 bubnmoreka [JOK
cucTreMaru3anus 3HaHUM https://m.edso0o.ru/00ae0dOa
67 Peseprublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O600111€HNE U 1 bubnmoreka [JOK
cucTreMaru3anus 3HaHUM https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 knacc/ 'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»

» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienner

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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