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MNOACHUTEJBHASA 3AIINCKA

[TporpammMa 1o XMMHUHU Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero obpa3oBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUSA U C YU4ETOM KOHIICTILIUU MPENoaBaHus Y4eOHOTrO MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAECT paclpeAeiieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3jesiaM U TEMaM IPOTrpaMMbl 110 XUMHUH, ONPEAEISAET KOIUUECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIBHOCTh
M3YYCHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3EH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00YyJaromuXCsi, ONMpeessieT BO3MOXKXHOCTH MPeaMETa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YypOBHE I1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLMHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pPa3BUTHS YEIIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3ydenune xumun:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH M caMopa3BUTUS U (OpPMHUpPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOIN TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOM  JIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKWU3HHU, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a Ha €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBIISIETCS OTBETCTBEHHBIM ATArloM B (pOPMUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXCs;

CHoCcOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJIaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlanHble HampaBiieHHUss B OOYYEHHWH XUMHUU O0ECTEUMBAIOTCS CIENU(UKON COAepKaHUS
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TEJarorHuyeckd aJalnTUPOBAaHHBIM OTpakKeHHUEM
0a30BOM HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00IIero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI TIEpBOHAYATILHBIX MOHSATUN XUMHHU, OCHOB HEOPTraHMYECKOH XUMUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUM OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHH Cc(OpMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona kK e€ m3ydeHuro. CopepaHHe CKJIQJbIBAETCSI U3 CHUCTEMbI MOHATUH O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX NPEACTaBICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHMSA PACCMATPUBAIOTCS HA OCHOBE OSMIIMPHUYECKHU IIONYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMHH CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B Hayke. M3ydyeHne xummun
OPOMCXOOUT C MPUBJICUCHUEM 3HAHUM M3 paHee M3YyYEHHbIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKluil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATENbHBIX YMEHMM M HMX MPUMEHEHHH B Yy4eOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIEI0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
nproOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYeCKOoe MpUOOIIeHHE OOydaroumxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HOOOpa3HON NEATEIbHOCTH, MO3HAHUS M CAaMOIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMHA OOBSACHATH M OIICHHWBATh SIBICHUS OKPYKAIOIIErO0 MHUPA, WCIONB3Ys 3HAHHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKU 11eJIeCOO0pa3HOro MOBeJIeHHs] B OBITY H
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpenpl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIETIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHauya/JbHbIE XMMHYECKHE TOHSTUSA

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJIOBEKA. XMMHS B CUCTEME HayK. Tenma u
BemecTBa. dusnueckue CBONCTBAa BElIECTB. ArperatHoe coctossHue BemiectB. llonstue o
MeTOJIaX MMo3HaHus B XuMUU. YucTeie BenecTBa U cmecu. CriocoObl pasielieHus cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHYECKUX 3IJIEMEHTOB.
[TpocTeie U cll0KHBIE BElIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHUYECKHMX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASL MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KomnuectBo BemecrBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
YHclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacuérel mo hopMynaM XMMHUUYECKUX COSTUHEHHH.

®u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuMUUeckue ypaBHeHUs. Kiaccudukanys XuMUYeCKUX peakuuil
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMud paboThl B jabopaTopuu U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOJeHNe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KATIEHUE U KOHJIEHCAIIUS BOJIbI) U XMMHUYECKUX (TOPEHUE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela ¢ KUCIOTOM) SBICHU, HaOIt01eHue
U ONHWCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pasjokeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpHUAOM Oapusi, pasnoxkeHue ruapokcuna menu (I1I) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoM coiu menu (II), m3ydenwme crocoOoB
pa3ienieHuss CMeceil: ¢ MOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHIApUWBAaHUE, AUCTUILIALINSA,
xpomarorpadus, NpOBEIEHHE OUYUCTKH TOBAapEHHOW COJM, HAOIIOAEHHWE M ONMCaHUe
pe3y/bTaToOB MPOBENEHUS OIbITa, WLIIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUS MAacChl, CO3/JaHUE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneimue npeacTaBuTe I HEOPraHUYECKHUX BelIeCTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopog — ajeMEHT M NIPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gpu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MONydeHHs KHUCIOpoJa B JlabopaTopuu U
IpoMBIIIIEHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — ajuioTporHas MOJU(pHUKAIHS
KHCIIOpO/Ia.

TemoBoil 3(dexT XuUMHYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- H
SHAOTEPMUYECKHE peakuuu. TOoIIMBO: yroib W MeTaH. 3arpsi3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bogopon — »anemeHT M mpocroe BemecTBo. HaxokaeHue Bogoposa B NPUPOIE,
buznyecknue 1 XuMHUYeCKre CBOMCTBA, PUMEHEHHE, CIIOCOOb! oyueHus. KucioTsl u comnu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmeHHble u
HEHACBILICHHBIE pacTBOpBl. PacTBopuMOCTh BewecTB B Bojie. MaccoBas J0js BeEIIECTBA B
pactBope. XUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHuA. Pojib pacTBOpOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHue NpUpPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHenuid. Okcunbl. Knmaccuduxamusi OKCHIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukainus oOcHOBaHMA: MIENOYM M HEPACTBOPHMBIE OCHOBAHHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucinot. @usndeckiue U1 XUMHUYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. du3znueckue U XumMudeckue cpoiictBa coieil. [lomydenue
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHHE M HM3y4€HUE CBOMCTB KHUCIOpOJa, HAOIIOJeHHE B3aMMOJCWCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHuEe CBOMCTB BojoOpoja (TopeHue), B3auMojeiicTBue Bogopoaa ¢ okcuaom menu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOM MacCOBOM JO0JIEHW PacTBOPEHHOTO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHNE OOpPAa3I[OB HEOPTaHUYECKUX BEUIECTB PA3IMUYHBIX KJIACCOB,
HaOIIO/IEHUE W3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PACTBOpPAx KHUCIOT U INEJIOYeH, U3ydeHue
B3aumojeiictBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHCJIOT C MeTaJlJlaMu,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajla IpyruM U3 pacTBOpa COJIH, PEIIEHNE SKCIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxHelue
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALMKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX dieMeHToB [leproaudeckoli CUCTEMBI
. W. MenneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBS3b. KoBanentnas (monstpHas u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX AJIeMEeHTOB. MloHHAas! CBSI3b.

Crenenp  okucneHusi. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE — peakuuu. IIpomeccs
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OO0pa3loB BEIIECTB METAVIOB U HEMETauIOB, B3aUMOJEWUCTBUE THUAPOKCUIA
[IMHKa C PacTBOpaMHU KHUCJIOT U IEJI0Yel, MPOBEIECHUE OIBITOB, WILIIOCTPUPYIOUIUX MPUMEPDI
OKHCIUTENHHO-BOCCTAHOBUTENBHBIX PEAKIHMM (rOpeHre, Peakiiui pa3ioKeHHs], COSIUHEHU).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXNpeAMETHBIX CBA3€H MPU M3y4YEHUU XUMHUU B 8 KJlacce OCYIIECTBISETCS
Yyepe3 HCIIOJIIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO--HAy4YHBIC TOHSATHS: HAYYHBIH (DAKT, THIIOTE3a, TCOPHS, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(pUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

®dusnka: Marepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, J3JEKTPUUECKUN 3apsjl, BELIECTBO, TEJIO, O0bEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTtBo 1 XUMHYeCKasi peaKkust

Ilepnonnueckuii 3akoH. Ilepuomnueckas cucremMa XuMUYecKHx »diaemeHtoB /[l .
MengeneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
AJIIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJbIUs U UX COCAUHEHHH B COOTBETCTBUM C
II0JIO’KEHUEM 2JIEMEHTOB B [leproandeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHMJbI XUMHYECKOW CBS3H. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBa OT THUIA KPHUCTAUIMYECKOW PEIETKH M BHJA XUMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpPraHMYECKUX BeIIeCTB. XHMMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMUHBIM KjaccaM HEOPTaHWYECKUX COEIMHEHMM, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUUECKUX peakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIy U COCTaBy
YYaCTBYIOUIMX B PpEAKIUH BELIECTB, IO TemIoBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTereHeH
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPaBHEHHUSI.

[TonsiTe o ckopocTH xumudeckoi peakuuu. [lonarne o0 oOpaTUMBIX M HEOOPAaTHMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. Ilonsatue o
karanuse. llonarne o XxumuueckoM paBHOBecuU. DPakTOphbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENIbHON peakuuu. COocCTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M [HUCCOIMAIlMM BELIECTB C pPa3jIMYHbIMH BHJAMU XHMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJOpUIA HATPHS),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIEeJo4Yel W cojeil (BO3MOXKHO HCIIOJIb30BAaHHE BHUJEO MaTEepUANIOB), MPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEHIECTB C IMOMOIIBI0O KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHne SKCIEPUMEHTaIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crernieHu okucineHusi. CrpoeHue M (U3NYECKUE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOTE€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJyopa (B3auMoOJEiCTBHE ¢ MeTalllaMH, HeMeTallJIlaMH,
nienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyu€HHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/ia Ha OpraHu3M 4esloBeka. BaxkHelmme Xinopuias
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(DUKALIMK KUCIOPOJA U Cepbl. XUMUYECKHE CBONCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeXalle B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydyeHus cepHoW Kuciothl. [Ipumenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOTHI, KaUeCTBEHHAs peaklus Ha cynbgaT-uoH. Haxoxenue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsi3HEHHE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMH4eckne cpoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero Gu3ndeckue u XuMHIecKre
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpEeACTaBUTENs Kilacca KHUCIOT U
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTpomHble MOAUPHKAIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3y1eMeHTOB IVA-rpymnmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-uMoHbL.  Vcmonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3liaMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXKHO HCIOJIb30BAHUE
BUjEOMaTepuasoB), HaOdIOleHUWEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(aT-uoH W HaOJo/leHue NMpHU3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOoOpEeHHUH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M HM3yYEHHE CBOWCTB aMMHaka, IpPOBEJICHHE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-HOHBl W MW3Y4YEHHE MPU3HAKOB MX IPOTEKAHMs, O3HAKOMJIEHME C MPOAYKLUEN
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreme xumudyeckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOmMe CrocoObl MOMyYeHHs] METAIIOB. [IOHATHE O KOPPO3UU METAaJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenpaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCIUHEHUN.

[[{emouHO3eMeNnbHBIE METAJIBI MarHui M KainbUui: mnojoxkeHue B llepuogmyeckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxenue B Ilepumoamyeckoir cucteMe Xumudeckux siemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonuueckoid cucreme Xumuueckux osnemeHtoB J[. U.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U conu xkenesa (1) m xenmeza (III), mx cocra, cBoiicTBa U
MOJTYy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3llaMH MeTalIoB M CIUIaBOB, HMX (DM3MUECKUMU CBOICTBaMH,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, MpOIECCa TOPEHMs Keleza B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHUsl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(I1I), mexu (II), HaGmtoieHNE U ONMMCAaHKE MPOLIECCOB OKpAIIMBAHMS IJIAMEHM MOHAMU HaTpus,
Kamusl U Kaiblidg (BO3MOXKHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MATEPHAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCIOJb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIUXCSI CACTEMHBIMHU JIJ1s1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHau3,  CHHTE3,  Kilaccu(UKalus,  MEPUOJUYHOCTh,  HAONIOJEHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsij, MPOBOJAHUKH, IOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢dorocuntes, apixaHue, Ouochepa, IKOCHCTEMa, MHUHEPAIbHBIC YIOOpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE PE3yIbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIET0 OO0pa3oBaHUS
JOCTUTAIOTCS B XOJIc OOYYCHUsSI XMMUHU B €JUHCTBE YUEOHOM M BOCITUTATEIBHOM JICATEIILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH H  JyXOBHO-
HPAaBCTBCHHLIMU LCHHOCTAMU, IMPUHATBIMUA B OGH.[CCTBG ImpaBuJiaMM U HOpMaMU NOBCIACHUA U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3ANN 00yIarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAIOT TOTOBHOCTh OOYYAIONIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TIO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITa JCATEIBHOCTH Ha e€
OCHOBE, B TOM UYHUCJIC B YACTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

IICHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAYYHOMY
HACJIC/INIO0, TIOHMMAHMs 3HAYCHUsS XHMHUYCCKOH HAYKH B JKU3HHM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HMH(POPMAIUCH O MEPEAOBBIX JOCTHKCHHSIX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoicTBe
MUpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIIMTAHUS

MNpEaACTaBJICHHUA O COLNUAJIBHBIX HOpMax MW IIpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOﬁ KOMIICTCHTHOCTHU B O6H_I€CTB€HHO HOHC3HOﬁ,
y4eOHO-HUCCIIEIOBATEIIbCKOM, TBOPUECKOW M JPYIMX BHIAX JESATCIBHOCTH, TOTOBHOCTH K
pa3HOO0Opa3HON COBMECTHOM JICATEIILHOCTH TIPH BBIIOJHEHUH Y4EOHBIX, TIO3HABATEIBHBIX 3a/1a4,
BBITIOJTHCHHUHU XWUMHWYCCKUX OKCICPUMCHTOB, CO3daHUN qu6HI>IX IMPOCKTOB, CTPEMIICHHA K
B3aUMOIIOHMMAHHUIO W B3aMMOIIOMOIIW B MPOLECCE 3TOU y‘-Ie6HOI>i JACATCIIbHOCTH, TOTOBHOCTHU
OLCHUBATH CcBOE MOBCACHHUE W IIOCTYIIKKM CBOHUX TOBapHIHefI C IMO3WIUMKU HPABCTBCHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIIECTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYCCKUE  TPEJCTABJICHUS O  BEMIECTBE M  XHMHYECKOM  pPEaKIIHH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKM U COCTABIISIOLIAE OCHOBY ISt
MOHMMAHUA  CYHNIHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YENOBEKa ¢ MPUPOTHON Cpeloid, O ponu
XHWMHHU B ITIO3HAHUHU ITUX SaKOHOMepHOCTeﬁ;

IMO3HAaBaTCJIbHBIC MOTHUBBI, HAIIPABJICHHBIC Ha IIOJIYYCHHEC HOBBIX 3HAaHUHA 110 XUMMHWU,
HEOOXOoauMBbIe ISl OOBSCHEHUS HaONI0IaeMbIX TMPOIECCOB U SIBICHUMN, MMO3HABATEIBLHOM,
WH(OPMAIIMOHHON U YUTATEIhCKOM KYIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM pabOThI
C y4eOHBIMU TEKCTaMM, CIIPABOYHOM JHUTEpaTypod, NOCTYMHBIMU TEXHHUUYECKUMHU CpEACTBaAMU
WH()OPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYyUEHHI0 W TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOEKTHOW U HCCIEAOBATEIBCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJIEHHOCTH U YPOBHs 00y4YEeHHUs B lajbHeHIeM;

4) ¢popMHUPOBAHUS KYJIbTYPbI 3/10POBb:

OCO3HAaHHE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTaHOBKH Ha 3/I0pPOBBI 00pa3 JKW3HHM, OCO3HAHHE MOCIEACTBHUA U HEMPHUITHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIOACHUS



mpaBuj 0€30MaCHOCTH TPH OOpAIIEHWH C XUMHYECKHMHU BEIIECTBAMH B OBITY W peabHON
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy M pe3yjibTaTaM TPYJIOBOM [AEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycHemHoil mpodecCHOHaIbHONW NEATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh a/IallTUPOBATHCS B TPO(HECCHOHATILHOM cpelie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0pPOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TMCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH TPHUMEHSITh 3HAHUS, MOJydaeMble MpPU HM3YyYECHUH XUMUH, JJIs pEHICHUS
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpeACTBOM MCTOAOB XUMHUH, IKOJIOTMYCCKOTO MBINUJICHHA, YMCHHUA PYKOBOJACTBOBATLCA UM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPECAMCTHBIX PEC3YJIbTATOB BbIACIAIOT 3HAYMMBIC JIA (1)0pMI/Ip0BaHI/I$[
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MPOILIECC, IKCTIEPUMEHT U JAPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATHUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIIPpHU OCBOCHUU 3HAHUU:
pacKpblBaTh CMBICH XHUMHUYECKHUX TOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONIH30BATh MOHATHUS AJs OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHNYCECKHNX BCIICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHABJIMBATh MPUYNHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYXKIeHUsS (MHAYKTUBHEIE, IEAYKTUBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHE MPHUMEHTHh B Ipoliecce MO3HaHMs MOHATHS (MIPEAMETHBIE U METalpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4deckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiMu — TpPU pPElIeHud Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISABJIISATH n
XapaKTE€PHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHAX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEYHNS B U3YYaEMBIX IIPOLIECCAX U ABICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AMM M MPOBEACHHUIO YYCHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATH OTUET O MPOJICIIAHHOM paboTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HWHTepHeTa), KPUTUYECKH
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpPMAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JaCTH WCIONB30BaHUS HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
MH(pOpMallMl U WIUTIOCTPUPOBATh pEIIaeMble 3a/ladll HECIOXKHBIMU CXEMaMH, JuarpaMMaMi,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
JEeSTENIbHOCTH UH(POPMAIINIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXaroUle MpUpOJHON CpEbL.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe JeHCTBHUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMSI IPEACTABIISAT OJyYEHHBIE PE3YJIbTAaThl TI03HABATEIBHON JESITENHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHMsI y4eOHOT0 COTPYJIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABaTEIbHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMbI», KOOPAUHALIUS COBMECTHBIX JEUCTBUM, ONpeeIeHNe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh U MpPU HEOOXOAWMOCTH KOPPEKTHPOBATh CBOKO JI€ATENBHOCTb, BBIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBaX U PEAKIIUSIX, OLIEHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yibTaTa 3asiBICHHOM ey,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJJaHUI.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTaHOBJICHHOTO JIaHHOW (enepasibHOW paboyell TporpaMMoid, BBIJCISIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BUJbI JCATCIBHOCTU IO IMOJYYCHHUIO HOBOI'O 3HAHUA, €ro
UHTEPIpETaLNH, TPeoOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

K xonimy oOyueHusi B 8 Kjacce mpeaMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAas Macca, MaccoBas JOJsA XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakluy COeIMHEHUS, PEaKIIUU Pa3JI0KEHUs, peaKIIMM 3aMEIIECHUs], peaKkLiun
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3 (eKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHBb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuoanueckoro 3akona . M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMs, 3aKOHa ABOIaipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOopble UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XUMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIEMEHThI, HEOPraHMYECKHe BELIeCTBa, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIaCCOB, NOJTBEp)KJasi  ONUCAaHUWE TpPUMEpaMH  MOJIEKYJSPHBIX  ypaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>XHOCTH IPOTEKaHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHeHHE, 0000IIeHNE, CHUCTEeMAaTH3alUI0, KIAaCCU(PUKALINIO, BBISIBICHHE MPUYUMHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BELIECTB U XMMUYECKUX PEAKLUM,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HAaHWS  —  HAONIOJEHWEe,  HW3MEpEHHE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHUYECKOW TIOCYAOH ® J1abopaTOPHBIM
o0opy/sOoBaHUEM, a TaKXke IMpaBWIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU MO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeEIIECTB (BOAOPOAA M KHUCIOpPOAA), IMPUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH
U MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIENOYEN U
KHCJIOT C TIOMOIIIbIO MHIMKATOPOB (JIakMycC, peHondTalenH, METUIIOPAHK U Jpyrue).

K xonny oOyueHus B 9 Kjacce npeIMeTHbIE pe3yjbTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas peakuus, XUMHUUYECKast
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, METAJJIMYECKas), KpPUCTAJUIMUECKas pEIETKA, KOPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpeAeabHO J0ImycTuMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BeEIIecTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYeCKasl) B HEOPraHMYECKUX COEJAMHEHMSX, 3apsii MOHA IO XUMHUYECKOU
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro NMOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabunuHyto ¢opmy [leproanueckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpblE HUMEIOTCS B IEpUOAMYECKON Talnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMHM CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX MEPUOJOB U TIABHBIX NOATPYNI C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuuduyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUALMU KHUCIIOT, IIEJIOYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajiaHca dTHX PeaKluii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcCChI BEILIECTB, MACCOBYIO
JIOJTF0 XMMHAYECKOTO AJIEMEHTa 110 (hopMysie COeTUHEHNsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSMU 10 BBIIOJHEHHUIO JTa0OPATOPHBIX XUMHUYECKUX OIBITOB I10 MOJIYYCHHIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

IIPOBOAMTH PEAKLMHM, MOATBEPKAAOIINE KAaYECTBEHHBIN COCTAaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, cylb(dar-, TUJIPOKCHI-UOHBI, KATUOHBI AMMOHMS M HOHBI H3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEMATU3ALMIO, BBIABICHHE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 05 5 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH ’ https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peakiuu https://m.edsoo.ru/7f41837¢c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 8 1 bubnmorexa LIOK

' U COJISX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
' XHUMHYECKHX dJ1eMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b. B 1OK
HOJINOTEKA
2 - 1
3 Oxucnurensio 8 https://m.eds00.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bubnunoreka LIOK
u 1
TOTO 10 pasieiy S https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
Hosropenne 3 1 https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 55

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubmmoreka [JOK
' XHUMHUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso0o.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
bubnuoreka [{OK
Hogroperne 3 https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

KAJIEHAAPHO-TEMATHYECKOE IIVTAHUPOBAHUE

8 KJIACC
KoauvecTBo yacoB Hara
DJIeKTPOHHbBbIE
Ne Jlara HHPpPOBbIE nposeje
n/  Tema ypoka Becer = Koutponbubt  Ipakruuecku — H3y4de 0BPA30BATEILHBIC Hus
n 0 e paGoTnl e paboTnl Hus (baxkTuy
pecypchl
ecKasi)
bubnunoreka LIOK
Hpenmer xumun. Poitb xumun B 1 https://m.edsoo.ru/ff0d210
JKA3HU 4yesoBeka. Tena u BemecTna c
[TonsiTHE O METOAX TTO3HAHUS B Bubmzorexa HOK
1 https://m.edsoo.ru/ff0d227
XUMUHU o
[TpaxTrueckas padota Ne 1
«praBI/ma pa601;bl B TabopaTopuu Bubmaorexa LIOK
N 1 1 https://m.edsoo.ru/ff0d23d
U IpUEMBI 0OpaIeHHsI ¢ c
1a00paTOPHBIM 000PYTOBAHUEM) -
YucTele BemecTBa U CMECH. 1 bubmmoteka IIOK
CniocoOsbI pa3fenenus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2 bubmmoreka HOK
«Pa3nenenue cmeceii (Ha mpumepe 1 1 https://m.edsoo.ru/ff0d28c
OYHCTKH MOBAPEHHON COJIN)» 8
CraproBasi JMarHOCTUKA. ATOMBI U
MOJIEKYJIBI. XMHUYECKHE IEMEHTHI. 1 05 bubmmoreka [JOK
3HaKH (CUMBOJIbI) XUMUYECKHX ! https://m.edsoo.ru/ff0d2a6c
DJICMCHTOB
XUMHYECKHUE DJIEMEHTHI. 3HAKH Bubmiorexa LIOK
' 1 https://m.edsoo.ru/ff0d2be
(CI/IMBOJ'H:I) XUMHNYCCKHUX JJICMCHTOB 8
[IpocThie U CIIOXKHBIC BEIIECTBA 1 buGnnorexa LIOK
p B https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmuoteka [JOK



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

https://m.edsoo.ru/ff0d2d5
0

3aKOH IIOCTOSTHCTBA COCTaBa

10 BeIeCTB. XUMUYECKasi (opMyIia. bubnmnoreka HOK
BaneHTHOCTh aTOMOB XMMHYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [IOK

11 OTtHocHTENbHASE MOJIEKYJISIPHAS https://m.edsoo.ru/ff0d323
macca C
MaccoBas 10511 XMMUYECKOTO Bubmzorexa HOK

12 https://m.edsoo.ru/ff0d350
9JIEMEHTa B COCUHCHUH c
Konunuectso BemiectBa. MoJib. Bubmorexa LOK

13 https://m.edsoo.ru/ff0d523
MounsipHas macca 0

14 du3nvecKue U XUMUYECKHUE bubmmoteka IIOK
SABJEHUS. XUMHAYECKast peaKust https://m.edsoo.ru/ff0d37fa
[Ipu3Haku U yCIOBHS MPOTCKAHHUS Bubmaorexa LIOK

15 . https://m.edsoo.ru/ff0d3al
XUMHYECKHUX PEeaKIIHii 6
3aK0oH COXpaHEHUsI MacChl BEIIECTB. bubmiorexa LJOK

16 https://m.edsoo.ru/ff0d3b8
XUMUYECKUE YpaBHEHHS 8
Brruncienus KoandecTBa, MacChl bubnunorexa LIOK

17 BEIL[ECTBA 10 YPABHEHUAM https://m.edsoo.ru/ff0d570
XUMHUYECKHUX PEeaKITHid 8
peaidl a ’ https://m.edsoo.ru/ff0d3f34
pa3JIoXKeHUs, 3aMellleHus, OOMeHa)

M. B. JIoMOHOCOB — y4€HBII- bubnuotexa [JOK

19 sHuukoneauct. O6o0eHNE U https://m.edsoo.ru/ff0d40c
CHCTEMATH3ALUS 3HAHUIMA 4

20 Kontponbnas pabora Nel mo teme bubnuotexka [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

«BemecTBa u xumuuecKkue
peaKIum»

Bo3ayx — cmech razos. Cocras

https://m.edsoo.ru/ff0d429
0

bubnunorexa LIOK

21 Bo3yxa. Kucinopon — anemeHT u https://m.edsoo.ru/ff0d448
npoctoe BeuiecTBo. O30H €
o e
chocTaa icnopoa (peakuu buGnorerca LIOK

22 p P https://m.edsoo.ru/ff0d461
okucnenus, ropenue). [lonstie 06 4
OKcHJax B
Crioco0bI nostyyeHust KUCI0poa B Bbu6mmoteka [JOK

23 7a00paTOpPUX U IPOMBIIIUIEHHOCTH. https://m.edsoo.ru/ff0d497
[TpumeHeHne Kuciopoia a
TennoBoii 3 PeKT XMMUIECKOI
peaKkIuu, MOHITHE O bubnnorexa [JOK

24 TEPMOXUMHYECKOM YpaBHEHUH, https://m.edsoo.ru/ff0d479
9K30- U DJHAOTEPMUYECKUX 0
pEaKIusIx

25 Sarprmere sosayna, enocotnt &ro Bubmiotexa LIOK

p Ayxa, https://m.edsoo.ru/ff0d4c4a

IPEIOTBPAIICHHS

| o o3 o e BuSorea 10K

oyH P . https://m.edsoo.ru/ff0d4ae2

KHCJIOPO/Ia, H3yYCHHE eTO CBOMCTBY
Bonopoa — snemeHT 1 npocroe bubmorexa LJOK

27 https://m.edsoo.ru/ff0d4dd
BemiecTBo. HaxoxxaeHue B mpupose 0
DU3N4eCcKnue U XUMUYECKHUE but6mmorexa [IOK

28 cBoiicTBa Bojopoja. [Ipumenenue https://m.edsoo.ru/ff0d4dd
BOJIOpO/Ia 0

but6mmoreka [IOK
29 [TonsiTvie O KUCIIOTaX U COJAX https://m.edsoo.ru/ff0d50d
2
30 Crioco0bI MoTy4eHus BOAOPOia B bubnmnoreka [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2

nabopaTopuu

https://m.edsoo.ru/ff0d4dd
0

[TpakTrueckas padora Ne 4 o Teme

bu6nmmoreka [IOK

31 «loxyuenue u cobupanue N https://m.edsoo.ru/ff0d4f42
BOJIOPO/Ia, U3yYEHUE €r0 CBOKWCTBY
. .. bubmuorexa [IOK
32 XIOMPHHH 00bEu rasos. 3akon https://m.edsoo.ru/ff0d542
BOTaJIpo e
Brruncienus o0bEMa, KoJIM4eCcTBa bubmuoreka [IOK
33 BEIICCTBA ra3a Mo €ro U3BECTHOMY https://m.edsoo.ru/ff0d55a
KOJIMUECTBY BEIECTBA WK 00BEMY 0
Brruncienus o0bEMOB ra3os 110
YPaBHEHHIO PEaKIIMU Ha OCHOBE Bubmrorexa LIOK
34 R . https://m.edsoo.ru/ff0d570
3aKOHA O0BEMHBIX OTHOIICHUH 8
ra3oB <}
bubmmoteka IIOK
35 CDH%quCKHe 1 XHMITHECKHE https://m.edsoo.ru/ff0d587
CBOMCTBA BOJIbI .
N bu6nunorexa LIOK
36 Cocras ocHosanwii. [lonsTue 00 https://m.edsoo.ru/ff0d59e
WHMKATOpaX 2
Boga kak pactBopuTenb.
bubmmoteka IIOK
g7~ HACHICHHEIC i HCHACKIICHHEIC https://m.edsoo.ru/ff0d5b4
pacTtBopbl. MaccoBasi 407 0
BEIIIECTBA B PacTBOpE B
[TpakTiueckast pabota Ne 5 o teme
38 «IIpurorosiieHHE PaCTBOPOB C bu6muoreka [JOK
onpeAeNEeHHON MacCOBOM J10IeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
. bubnunorexa LIOK
39 Kontpomnas pabora Ne2 mo Teme https://m.edsoo.ru/ff0d634
«Kucnopoa. Bogopoxa. Boga» 5
40 OKcuapl: COCTaB, KJIacCuMUKAITU, but6mmorekxa [IOK



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664
e

HOHy‘ICHI/Ie 1 XUMHYECKHUEC

bu6nmoreka [IOK

41 CBOMCTBA KHCIOTHBIX, OCHOBHBIX M https://m.edsoo.ru/ff0d664
aM(bOTEpHBIX OKCHJIOB e

42 OcHOBaHUSI: COCTaB, bubnunorexa LIOK
KJIacCH(UKaIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca

43 [lonyuenue u xumMnyeckue Bbu6mmoteka [JOK
CBOIMCTBAa OCHOBAHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarms, bu6nunorexa LIOK

44 :
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TomyueHnue u XuMU4YeCcKue Bbu6mmoteka [JOK
CBOMCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATYpa, bubmmoreka [JOK

46 CHOCOOBI MOTYYEHUS, XUMUUECKUE https://m.edsoo.ru/00ad947
CBOICTBA 4
[Tpaktrueckas padota Ne 6.
P;)H.IGHI/IC 3Kcnep UMEHTAIIbHBIX Bubmorexa LIOK

47 p https://m.edsoo.ru/00ad9b7
3a1a4 1o TeMe «OCHOBHBIE KJIACChI c
HEOPraHMYECKUX COSIUHEHUI -
I'enernueckas CBsA3b MEKIY bubmuoreka [JOK

48 KJIacCaM¥ HEOPTaHUYECKUX https://m.edsoo.ru/00ad9a5
COEIMHEHUI 0
O00011eHNEe U CUCTEMATU3ALIS bubmnorexa LOK

49 . https://m.edsoo.ru/00ad9cb
3HAHUH 5
KonTtponbHas padora Ne3 o treme bubmuoreka [IOK

50 "OCHOBHBIE KJIaCCHI https://m.edsoo.ru/00ad9el
HEOPraHMYECKUX COEAUHEHUN" a
II

€pBBIC TIOMBITKU KIACCH(PUKAITUU Bubmiorexa 1IOK
51 XUMHYECKHX 37IeMeHTOB. [loHsTHe

O Irpymnimax CXOAHbIX 3JICMCHTOB

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



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema

bubnunorexa LIOK

52 https://m.edsoo.ru/00ada52
XHUMHYECKHX dj1eMeHToB 1. 1. c
MenneneeBa B
bu6nunoreka LIOK
53 [Iepuonsl, rpynnel, NOATPYIIIILI https://m.edsoo.ru/00ada52
[+
bubnuoreka [IOK
54 Crpoerne aroMoB. COCTaB https://m.edsoo.ru/00ada34
aTOMHBIX saep. M3oTombl 2
CTpoeHHe DIEKTPOHHBIX 000JI0UEK
P P bubnunoreka LIOK
aTOMOB DJIEMEHTOB
55 N https://m.edsoo.ru/00adaéb
[Tepunognueckou cucremsi /1. M. c
MenneneeBa B
XapakTepHuCcTUKa €CKOTro
pPaKTEPUCTHKA XUMUIECKOT BuGmmorexa LIOK
3JIEMEHTA II0 €r0 MOJI0KEHHUIO B
56 N https://m.edsoo.ru/00ada8?2
[Tepnonnueckoii cucreme /1. Y. 4
Mennaeneena -
3Hauenue [lepruonnueckoro 3akoHa
IUIA pasBHTHs{pHa;/lKn Y TIPaKTUKH. brbmiorexa LIOK
57 .. https://m.edsoo.ru/00ada96
. . MenneneeB — y4€HBbIN, o
Mearor ¥ rpaxaaHiuH -
but6mmorexa [IOK
58 ONEKTPOOTPHIATEILHOCTE aTOMOB https://m.edsoo.ru/00adaab
XUMHUYECKHUX DIIEMEHTOB 8
but6mmorexa [IOK
59 HNonnas xumnueckas CBA3b https://m.edsoo.ru/00adac3
4
bubnunorexa LIOK
60 KopanenTas nossipnas https://m.edsoo.ru/00adaab
XUMHUYECKAS CBSI3b )
but6mmoreka [IOK
61 KoanenTnas nenonipuas https://m.edsoo.ru/00adaab

XUMHUYCCKaA CBA3b

9



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9

bub6nmoreka [IOK

62 CTeneHs OKUCIIEHUS 1 https://m.edsoo.ru/00adae2
8
OxucaurensHo- bubmorexa [IOK
63 1 https://m.edsoo.ru/00adb07
BOCCTAHOBHUTEIIBHBIC PEAKIIUU 6
bub6nmoreka [IOK
64 OKUCIUTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb07
6
Kontponbnas pabota Ne4 o reme bubanoreka [JOK
65 «Ctpoenue aroma. XuMU4ecKas 1 1 https://m.edsoo.ru/00adb48
CBSA3bY 6
O00011IeHNE U CUCTEMATH3AIMS bubmorexa LIOK
66 N 1 https://m.edsoo.ru/00adb33
3HAHUN ;
O00011eHNEe U CUCTEMATU3 AL brbmiorexa LIOK
67 N 1 https://m.edsoo.ru/00ad9ch
3HAHUI 2
[Ipomexxyrounas arrecranus bubmiorexa LJOK
68 ’ 1 1 https://m.edsoo.ru/ff0d61c
Co0OeceoBanue Mo OMIeTaM. 6
OBILIEE KOJIMYECTBO HACOB I10 68 55

[NPOTPAMME



https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuyecTBO YacoB Hara
aTa NpoBe/IeH
Ne A JJeKTpOHHBIE IU(POBLIE
n/n Tema ypoka B PPl | DTS MIVEE T 06 a30ll)laTeJILHIII>IE:l) pec CBI i
cero bHbIE CKHe — P pecyp (baxTHue
padoThI padoThI cKkast)
[Tepunoanyeckuii 3aKoH.
1 [Iepnonnueckas cucrema 1 bubnuoreka [IOK
XAMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOICTB XﬁMI/I‘leCKI/IX DJIEMEHTOB 1 Bubmioreka IJOK
.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudukanusa u HoMeHKIaTypa bu6nuorexa [IOK
3 1 _
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Byl XMMUYECKON CBSA3U U TUIIBI 1 bubnuoteka [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel mo teme
5 «[ToBTOpEHUe u yruyoaeHue 1 1
3HAaHWI OCHOBHBIX Pa3/elioB Kypca
8 k1acca»
Knaccudukanuusa XuMHYECKUX
6 eaxung) o Ha3J'II/I‘{HBIM 1 bubanorexa [IOK
P p https://m.edsoo.ru/00adbcb0
MIPU3HAKAM
IToHsATHE O CKOPOCTH XUMHYECKON
7 €aKIUU HOHSIpTI/Ie 0 TOMOT'€HHBIX 1 bubmiorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
Y TETEPOTCHHBIX PEAKIIUIX
ITorsATHE O XUMHYECKOM
8 paBHOBecuH. DAKTOPBI, BIUAIOIINE 1 bubnuoreka [IOK

Ha CKOPOCTb XUMUYECKON pPEeaKINU
Y TIOJIOKEHUE XUMUYECKOTO

https://m.edsoo.ru/00adc28c



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

PaBHOBECCHUA

9 OKucauTenbHO- bubmuoreka [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHI https://m.edsoo.ru/00adcade
Teo SIEKTPO €CcKoli
10 HC(I;)(I)/I HI/I; HI:pCJII/IPJIIZI;I;Ie u (P:Ina6ble Bubmzorexa LIOK
AucconHani. https://m.edso0.ru/00adcd68
3IEKTPOJIUTHI
11 HoHnHbIe ypaBHEHHsI peakui bubmorera [IOK
https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEICTABICHUM bubnuoreka [JOK
00 3JIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
X €CKHe CBOMCTBA COJIEU
13 CBP:\T/IGI;I ;I[ eKI/(IJTa]fJ'IeHHI:; 00 e Bubmzorexa LIOK
pedl N https://m.edsoo.ru/00add8h2
AIEKTPOJIUTUYECKON JUCCOIHAIIIT
14 IlonsTue o ruapoanse cojei Bubmiorexa IJOK
Ap https://m.edsoo.ru/00add9d4
15 O0600611eHre U cucTeMaTu3amus bubmmoreka [JOK
3HAaHUHU https://m.edsoo.ru/00addd12
IIpa eckas padbora Ne 1.
16 «II’)eLIEITeI;I{[Ier :I:KZIHI; I/Il\:eHTaJIBHBIX Bubmiorexa IJOK
p https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHast pabora Ne2 o reme
17 «DIIeKTpOoIUTHYECKas bubmuorexa [IOK
nucconuanusg. XuMHU4ecKue https://m.edsoo.ru/00addecO
pEeaKIu B PACTBOPAX»
OO01ast XapakTePUCTHUKA
18 ranlcl)lre;[H)(()Bp ;I:MI:/IPIIJCTCI/II:;e CBOMCTBa Bubmiorexa HOK
’ https://m.edsoo.ru/00addfe2
Ha TIpUMeEpe XJopa
Xaoposogopoxa. ConsaHa. cJIoTa
YIOPOBOZIOPOL. T OJIANAA KHCIIOTE, bu6mmoreka [JOK
19 XUMHYECKHE CBOMCTBA, MOJIyUYEHHE,

MIPUMEHEHNE

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
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
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[IpakTrueckas padota Ne 2 1o

20 teme «llomydeHue coissHoi Eubmiorexa OK
1 .. . https://m.edso0.ru/00ade348
KHUCJIOTBI, U3yueHUE €€ CBONCTBY
Brruncienus no ypaBHEHUSIM
21 XHUMHYECKHUX eal}clpnﬁ €CIIH OJINH Eubmaoreka LJOK
PCaKiui, A https://m.edso0.ru/00ade488
W3 peareHTOB JIaH B U30BITKE

29 OO6m1as XxapakTepucTruKa bubmuoreka [JOK
anemeHToB VIA-rpymnmbl https://m.edsoo.ru/00ade64a
AnnorponHsie MoaH(pUKAIUN
cepnl. Haxoxienue cepsbl u €€ bubmuoreka [JOK

23 . .

COEAMHEHHI B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPhI
CepoBoJ10po1, CTPOCHHUE,
24 (bngnqefmgeﬂn xninqecxme bubmorexa LIOK
N https://m.edso0.ru/00ade802
CBOMCTBA
Oxcunpl cepsl. CepHas KUCIIOTA,
25 (I)I/BI/I‘J;CCKI/IE " XI/II\EI/I‘I@CKI/IC bubmiorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIUIEHHOTO criocoba
MIOJIy4YEHUS CEPHOM KUCIIOTHI. bu6nuorexa [IOK

26 .

XHUMHUUECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaroIleu cpeibl
COCTUHEHUSIMH CEPBI

7 Brruucnenue MmaccoBoil o bu6mmorexa [IOK
BBIX0/1a TPOIYKTA PEAKIINH https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTruKa
s1aeMeHTOB VA-rpymmbsl. A30T,

28 acIpocT aHeHnlej}l; MpUpoE bubmorexa [JOK
pacripoctp PHpOIE, https://m.edsoo.ru/00adeea6
¢busnyeckue 1 XUMHUECKUE
CBOMCTBaA

29 AMMHuak, ero pu3ndecKue u bubnuorexa [JOK

XUMHNYCCKHUC CBOﬁCTBa, MOJIYUYCHUC

https://m.edsoo.ru/00adf004



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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

" IPpUMCHCHUEC

[IpakTrueckas padota Ne 3 o

bu6mmoreka [JOK

30 reme «HOqueHHeuaMMHaKa’ https://m.edso00.ru/00adf180
W3Y4YE€HHE €ro CBOMCTBY
31 A30THAas KUCIOTa, €€ pu3nueckue bubnmoreka [JOK
U XMMUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX
32 oOpeHmil. XUMHUYIECKOe P bubmiorexa LIOK
YAROOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH Cpelibl
COCITMHEHUSMH a30Ta
dochop. Oxeun pochopa (V) u
33 dbochopnas kucnorta, puznyeckue bubnuoreka [JOK
1 XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adf68a
MOJTyuYeHue
Hcnonbs3oBanue ¢pocdaTos B
34 KauyeCTBE MUHEPAIIBHBIX bubnuorexa [JOK
ynoOpeHul. 3arpsi3HeHHe https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hocdhaTamu
Yrnepon, pacnpocTpaHeHue B
35 npu E g E)I/ISI/IEIGCKII)/Ie u bubmiorexa LIOK
PHpOZE, o https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOICTBA
Oxcunsl yriaepona, ux Gpusnveckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJOTHYECKHE MPOOTIEMbI bubmorexa [IOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYronbHast KUCHOTA U €€ CONU bubmorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o
38 teMe "[lonydyeHue yriaekuciaoro bubnuoreka [IOK

raza. KauectBeHHas peakuus Ha
kapOoHaT-uoH"

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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
https://m.edsoo.ru/00ae027e

HepBOHa‘IaIIBHBIe IIOHATHS 00

bubmuorexa [JOK

39 OPTAHITICCKIX BEIIECTRAX KA O https://m.edsoo.ru/00ae054e
COCIMHECHHX YTIIepoia
40 Kpemuunii 1 ero coequHeHns bubmiorexa LHOK
P A https://m.edsoo.ru/00ae080a
[TpakTuyeckast pabora Ne 5.
41 Pewrenne skcnepuMeHTaIbHBIX bubnmoreka [JOK
3a7a4 1o TeMe «Baxneiimmue https://m.edsoo.ru/00ae0bf2
HEMETAIIJIBI U UX COETUHEHUI
KourponsHas padora Ne3 o teme
42 «Baxcrl){eﬁmne ieMeTaJIJIBI " UX bubmiorexa HOK
https://m.edsoo.ru/00ae0e18
COEIUHEHUS)
OO6m1as XxapakTeprucTruKa
XUMHYECKHUX DIIEMEHTOB —
METaI0B. MeTaninuueckas CBsI3b U bu6mmoreka [IOK
43 _
MEeTaJUTNYECKasl KpUCTaJuInyecKas https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCKUe CBOMCTBA
METAJJIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.
44 DIEKTPOXUMUUECKHUHN PSIT Bubmiorexa IJOK
P N P https://m.edsoo.ru/00ael1156
HaIpsDKEHUNA METaJIoB
OO6mme crmocoOb! MOTyYeHUs
MmetaiuioB. CiuiaBel. Beruucinenus
45 IO YPaBHEHUSIM XUMUYECKUX bubanorexa [IOK
M - https://m.edsoo.ru/00ael156
peakiuii, ecii OJAMH U3 PeareHTOB
COJICPKUT TIPUMECH
46 IToHsATHE O KOPPO3UN METAIIOB bubmiorexa HOK
pp https://m.edsoo.ru/00ael278
bubmuorexa [JOK
at Ilenotnpic MeTaIbI https://m.edsoo.ru/00ael4b2
48 Okcuabl ¥ THAPOKCUBI HATPUSA U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuoreka [IOK



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2

KaJIbILIMA 1 MarHui

https://m.edsoo.ru/00ael5e8

bu6mmoreka [JOK

50 BaxHeAmHe COe/MHEHNA KAILIM https://m.edsoo.ru/00ael5e8
51 0606H5€HH6 Y CUCTEMAaTU3aIUS
3HAHUI
50 JKécTkocThb BOMIBI U CIIOCOOEI €€ bubmuoreka [JOK
YCTPaHEHUS https://m.eds00.ru/00ae1886
[IpakTrueckas padota Ne 6 o
53 Tell)we ")KéCTKOCI?FB BOJIbI I METOBI Bubmmorexa LIOK
. " https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
. bubmuoreka [JOK
>4 AJlIOMUHHT https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edso0o.ru/00ae1d86
57 Okcuabl, THAPOKCUIBI U COJH bubnuoteka [JOK
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O606HvleHHe Y CUCTeMaTu3aIus
3HAHUI
ITpakTuyeckas padora Ne 7.
59 Pemenue skciepuMeHTATBHBIX bubnmoreka [JOK
3aj7a4 1o TeMe «BakHeimue https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCTUHCHUS
Beruncnenus mo ypaBHEHUAM
XUMHYECKHUX PEAKIIHid, €CIIU OJUH
60 U3 pEareHToB JlaH B U30BITKE WU bubnnoreka [JOK
COJIEPKUT IpUMeECH. Brruncienus https://m.edso00.ru/00ae1750
MacCOBOM J0JM BBIXO/a TIPOIYKTa
peaKiuu
61 O0001IeHrEe U CUCTEMAaTU3aIU

3HAHUH



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

KontponbHas padota Ne4 o reme

62 «BaxuHenme MeTauibl 1 UX 1
COETUHEHUS»
63 BemectBa u marepuassl B 1 bubnmoreka [JOK
MMOBCEJHEBHOW )KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnuoreka [JOK
OKpY>Karolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perienun 1 bubnmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 O06o01IeHre ¥ cHCTeMaTH3aIus 1 bubnmoreka [JOK
3HAHUU https://m.eds00.ru/00ae0dOa
67 O000111eH1E U CUCTEMATH3ALIS 1 bu6mmoreka [JOK
3HaHUI https://m.edsoo.ru/00adb33c
68 [IpomexyTouHas aTTecTalus. 1 bubmmorexa [IOK
Kontponbnas padoTa. https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKITMOHEPHOE 00IIECTBO
«3marenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKIHOHEpHOE
obmectBo «M3natenscTBO «lIpocBemnienue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

I"abpuensn O. C., Bocko6oitnukosa H. I1., fmrykosa A. B. HactonbHas kHura yuuresns.
Xumus. 8 ki1.: Metoauueckoe mocobue. - M.: JIpoda, 2011.

Xumus. 8 ki1.: KontposbHble 1 npoBepouHbie padoThl kK yueOHuky O. C. 'abpuensana «Xumusl.
8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u jp. - M.: JIpoda, 2007.

I'abpuensn, O. C. Meronuueckoe nocodue k yueonuky O. C. ['abpuensna «Xumus». 8 kiace /
O. C. T'abpuensta. — M. : [Ipoca, 2018. — 109.

INabpuensu, O. C. Metonuueckoe mocodue Xumus 8-9 kiacc.

Xumus. 9 ki1.: KontposbHblie 1 mpoBepouHble padoThl K yueoHuky O. C. 'abpuensna «XuMus.
9» / O. C. I'abpuensu, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: lpoda, 2010.

I'abpuensn O. C., Octpoymos U. I'. HactonbHas kHura yunrens. Xumus. 9 ki.:
Meroanueckoe rocodue. -M.: JIpoda, 2007.

Ia6puensa, O. C. Meronudeckoe mocodue k yaeouuky O. C. ['abpuensHa «Xumus». 9 kiacc /
O. C. I'abpuensn. — M. : lpoda, 2018. — 108.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

8 KJIIACC
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/subject/29/8/
https://sdo.edu.orb.ru/object.php?id=6
https://www.sites.google.com/site/himulacom
https://uchi.ru/

https://www.yaklass.ru/

9 KJTACC
http://school-collection.edu.ru/catalog/
https://resh.edu.ru/subject/29/8/
https://sdo.edu.orb.ru/object.php?id=6
https://www.sites.google.com/site/himulacom



CornacoBaHo
3amecTuTenb AUpeKTOpa o YP

«ﬁ» of g 2024 r.
H.H. Ha3zapenko

CornacosaHo
Ha 3aceiaiud MO ecTeCTBEHHO-HAYYHOTO UKJIA.
PekoMeHIyeTcs K YTBEPIKICHHUIO.

Ipotokon Ne 1 or«4» DF 2024r.
JLA. Kusena

[IpunsTa
Ha 3aCe/IaHNH MeIarorHyeckoro CoBeTa.

Ipotokon Ne 1. er «%% OF 2024r.
O.A. T'panuyk
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