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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1Mo XMMHUM Ha YpOBHE OCHOBHOI'O OOIIEro OOpa3oBaHUsl COCTaBlIEHA Ha
OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTEIbHON IMPOTPaMMBbI
OCHOBHOTO 00miero oOpasoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE
dbenepasibHOM paboyeil mporpaMMbl BOCHUTAHUS W C YYETOM KOHIEHIUU TPETNoaBaHUs
yueOHOTOo npeaMeTa « XuMus» B 00pa3oBaTesibHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Ha€T MPEJCTABICHUE O IENIAX, OOIIeld CTpaTeruu Oo0ydeHwus,
BOCIUTAHUA U PA3BUTHUA OOYYAIOUIMXCS CPEICTBAMU Y4eOHOTO MpEAMETa, YCTaHABIMBAET
00s13aTebHOE MPEMETHOE COACpKAHKE, MPEIyCMaTPUBACT pacIlipeiesieHHe ero Mo Kjiaccam
U CTPYKTYpUpOBaHHE IO pazfeinaM M TeMaM [porpaMMbl 1O XHUMHH, OIpEIeNseT
KOJIMYECTBEHHbIE U KAYECTBEHHBIE XapaKTEPUCTHKU COJEPKaHUS, PEKOMEHIYyEeMYIO
MOCJIETIOBATEILHOCTh M3YyUYCHUS XUMUU C YU4ETOM MEXMPEIMETHBIX W BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTHKH y4eOHOTO TPOIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYatOImMUXCsl, OMPEASISIET
BO3MOXXHOCTH TIpeaMeTa IS pean3alud TpeOOBaHUM K pe3yibTaTaM OCBOCHHSI OCHOBHOU
oOpa3oBaTeNpHOM NpOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs, a TaKxKe
TpebOBaHMI K pe3ynbTaraM OOyYeHMs] XMMHUM HAa YPOBHE II€JIed M3ydeHUs MpeaMeTra u
OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATENbHON IEATEIBHOCTH OOYdYaromerocs MO OCBOEHHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHWEe XUMUU CIIYKUT OCHOBOH 1Jisi (hOPMHUPOBAHUS MUPOBO33PEHUS 00yUaromerocs,
€ro MpejCTaBICHU 0 MaTEPUAIIBHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (OPMHUPYEMBIE
XUMHUEH TPEeJCTaBICHUS O B3aMMOIIPEBPAIICHUSAX HSHEPTUM U OO0 HSBOJIOLUU BEUIECTB B
MPHUPOJIE, O MyTSIX PElIeHUs TI00aTbHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHSI YEIOBEUECTBA —
CBIPbEBOM, DSHEPreTHYECKOW, MHINEBOMW M HKOJIOTMYECKON 0e30MacHOCTH, MpodseM
3/IpaBOOXPaHEHUSI.

N3yuyenne xumunu:

CIOCOOCTBYET pealn3alliid BO3MOXKHOCTEW MJisi CaMOpa3BUTHS U (POPMHUPOBAHUS
KYJIbTYPhI TIMYHOCTH, €€ 001Iel U (yHKIIMOHATLHOW TPAMOTHOCTH;

BHOCUT BKJaJ B (QOPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIHOCOOHOCTEM
oOy4arormxcs, HABBIKOB ux CaMOCTOSATEIIbHOMN y4aeOHOM e TETbHOCTH,
AKCIIEPUMEHTATILHBIX U MCCIEIOBATEIbCKUX YMEHHM, HEOOXOJUMBIX KaK B TOBCEIHEBHOM
KHU3HU, TaK U B TPO(PEeCCHOHAITBHON NeATeIbHOCTH;

3HAKOMUT CO CHEIM(PUKON HAYYHOTO MBIILIICHUS, 3aKJIabIBa€T OCHOBBHI I[EJIOCTHOTO
B3IJIs/la HAa EIMHCTBO TPUPOABI U YETOBEKA, SBJISETCS OTBETCTBEHHBIM JTarlloM B
(hOpMHUPOBAHUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O00YyUYaOIINXCS;

CrocoOCTBYET (HOPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSAM, K TIPUPOJIE, K YEIOBEKY, BHOCHUT CBOW BKJaJ B JKOJOTHYECKOE OOpa3oBaHWeE
00yJarommxcs.

JlanHbIe HaTIpaBJICHHUS B OOYYCHHU XUMUU 00CCIICUMBAIOTCS CHEIU(BUKON COMIep KaHMS
y4eOHOTO TpenMeTa, KOTOPBIA SIBISETCA TEAarorMuecKd aJanTUPOBAHHBIM OTPAKECHUEM
0a30BOIl HAYKM XMMHH HA ONPEIETIEHHOM 3Tare €€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOTO OOIIero 00pa3oBaHUsl OPUEHTUPOBAH HA OCBOCHHE
OOyJaroIMMUCS CHCTEMbl TEPBOHAYAIBHBIX TOHITHH XHMHH, OCHOB HEOPTaHHUYECKOM
XUMHUHU U HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX MOHATHA OPraHUYECKON XUMUHU.

CtpykTypa cofepkaHusi IpOrpaMMbl 10 XUMHUHU C(HOPMUPOBAHA HA OCHOBE CUCTEMHOIO
noaxoja k €€ n3yuenuto. CoaepkaHue CKIIaJIbIBACTCS U3 CUCTEMBbI MOHITUH O XUMHUYECKOM
AJIEMEHTE U BEILIECTBE U CUCTEMBI MOHATUM O XUMHUYECKOM peakuuu. O0e 3T CUCTEMBI
CTPYKTYPHO OpTraHM30BaHbl MO MPUHIUITY MOCJIEA0BATEILHOIO Pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETUUECKHUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMUYECKOHN CBA3H;

— NPEJICTABICHUI 00 3IEKTPOJUTUYECKOMN THUCCOUMALNN BEIIECTB B paCTBOPAX.

Teopernyeckrue 3HaHUS pPacCMaTPUBAIOTCS HA OCHOBE IMIIMPUUYECKH IMOJYYEHHBIX U
OCMBICTICHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCJIEIOBATEILHO OT OJHOTO YPOBHA K JPYyromy,
BBITIOJTHAA (PYHKIIUU OOBSICHEHHS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEH
MPAKTUYECKOTO MPUMEHEHHUS U MOTYUYCHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl MO XMMHUH CIOCOOCTBYET (OPMHPOBAHUIO TMPEICTABICHUS O
XUMHYECKON COCTAaBISIONIEN HAayYHOU KApTHUHBI MUpa B JIOTMKE €€ CUCTEMHOW MHPHUPOJBI,
LIEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HAHUIO M METOJAM MO3HaHUs B Hayke. M3yueHwue
XUMUU TPOUCXOJUT C MPUBJICUCHUEM 3HAHUN U3 paHee U3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 xkimacce» U «dusnka. 7 Kmacey.

[Ipu u3yuyeHnn XUMHUH IPOUCXOAUT (HOPMHUPOBAHUE 3HAHUM OCHOB XMMHUYECKON HayKu
KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MTPAKTUYECKOMN ESITEIIbHOCTH YeJIOBEKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOH KyJbTYypbl. 3ajada ydyeOHOTO NpeIMeTa COCTOMUT B
(hopMUPOBAHUM CUCTEMbl XUMUYECKUX 3HAHUM — Ba)KHEUIINX (PaKTOB, MOHSATUMN, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUN, TOCTYMHBIX OOOOIIECHUN MHMPOBO33PEHUYECKOTO XapakTepa,
A3bIKa HAyKW, B MPUOOIIEHWHA K HAYYHBIM METOJaM TO3HAHUS MPU U3YYCHUH BEIIECTB U
XUMUYECKUX pEakiuid, B (POPMUPOBAHUU U PA3BUTHU IO3HABATEIIbHBIX YMEHHM M UX
MPUMEHEHUN B Y4eOHO-TIO3HABATEIBbHON U Y4eOHO-UCCNEAOBATEIbCKON JEesATEIbHOCTH,
OCBOEHMH MPaBUJT O€30MaCHOTO OOPAILIEHUS C BEIIECTBAMU B IIOBCEIHEBHOM KU3HMU.

[Ipu n3ydyeHnn XMMHUKU Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs BaXKHOE 3HAUCHHE
MpUOOpENH TaKKue 1eJd, KaK:

—  (dopMUpOBaHHE  MHTEIUIEKTyaIbHO  pPa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYTHUYECTBY, CAMOCTOATEILHOMY MPHUHITHIO PEIICHUH, CIIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HH,

— HAMpaBJICHHOCTh OOyYEHUS Ha CUCTEMATHYECKOE MPUOOIIeHHE OOyJaronuxcs K
CaMOCTOSITEJIbHOM  MO3HABATEIbHOM  JEATENIbHOCTH, HAy4YHbIM METOJaM [O3HaHWs,
(hOpPMUPYIONTUM MOTHBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K XMMUU;

— o0OecrneveHne yCJIOBHM, CIOCOOCTBYIONIUX MPUOOPETEHUIO OOYYAIOIIMMUCS OIbITa
Pa3HOOOpa3HOM JEATETLHOCTH, IO3HAHKS M CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX
KOMIETEHIIUH ), UMEIOITUX YHUBEPCATbHOE 3HAUCHUE JJIsI Pa3JIMYHBIX BUJIOB JIESITEIHLHOCTH;



— (QopMupoBanue obmiel QyHKIIMOHAIBHON M €CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH, B
TOM 4YHUCJI€ YMEHHMU OOBSCHATh M OILICHUBATh SIBIICHUS OKPYKAIOLIErOo MHPA, UCIOIb3YS
3HAHWS U OIIBIT, TOJIYYCHHBIC TIPU U3YYCHUH XUMUU, IPUMEHSATh UX TIPHU PEIICHUH TPOOIeM
B IIOBCEHEBHOW KU3HU U TPYIOBOU AEATEIBHOCTH;

— (dopmupoBanue y OOyYarOIIMXCSI TYMaHHCTHYECKHX OTHOIICHHWM, TOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUU JIJIs1 BRIPAOOTKH IKOJIOTHYECKH IEJIe€CO00pa3HOTO TTOBEACHUS
B OBITY M TPYJOBOU NESITEIBHOCTH B IEIIAX COXPAHECHUSI CBOETO 3/I0POBBS U OKPYIKAIOIICH
IPUPOIHON Cpebl;

— pa3BUTHE MOTHBAIlMM K OOYYECHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO |
CaMOBOCTIMTAaHUIO HAa OCHOBE YCBOEHHS OOIICYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BbIOOPY MpoduUJIs U HAPABICHHOCTH JaJIbHEHUIIIEro 00yUYeHus.

OO6miee yncao 4acoB, OTBEAEHHBIX JJI1 U3yUYEHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIIETO
oOpazoBaHnusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeJlen0), B 9 kinacce —
68 yacoB (2 Jaca B HEJIEIIO).



COJAEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMuM B )KM3HU YENOBEKa. XUMHUS B CHCTEME HayK. lTeima u
BellecTBa. PU3NUECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSIHUE BellecTB. [loHATHE O
METO/Iax MO03HaHUs B XuMUU. YuncTele BemecTBa U cMecu. CriocoObl pa3ieNieHus: CMeceH.

ATOMBI M MOJEKYJIbl. XUMHYECKHE 3IEMEHThl. CUMBOJIBI XUMHUYECKUX DSJIEMEHTOB.
[IpocTble U ClIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudaeckass (opmyna. BaleHTHOCTh aTOMOB XWMHUYECKHX DJEMEHTOB. 3aKOH
NOCTOSTHCTBA cocTaBa BemiecTB. OTHocuTenbHass atomHas Macca. OTHOCUTENIbHAS
MOJIEKYJIsIpHAsi Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHECHHH.

KomunuectBo BemectBa. Monbs. Moisipass macca. B3anMOCBsI3b KOJIMYECTBA, MACCHI U
YHCIIa CTPYKTYPHBIX €IUHUIL BemecTBa. Pacu€Tel 1o hopmynamM XUMHYECKUX COSAMHEHUH.

OU3NYECKUE U XUMUYECKHE SIBJICHUA. XUMUYECKas pPeakuus U €€ NMpPU3HAKU. 3aKOH
COXpaHEHUsI MacChl BeIIECTB. XUMHUYECKHe YypaBHeHusa. Kiaccudukamms XUMHUYECKUX
peakiuii (COeIMHEHUS, pa3JIOKEeHUSs, 3aMeleHsl, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOU MOCYI0M, MpaBUiIaMu pabOThI B Ta0OpaTOpUU U MpUuéMamMu
oOpareHus ¢ 1a0opaTOpHBIM 000PY/I0BAHUEM, U3YUCHHUE U ONMHCAHUE (PU3NYECKUX CBOMCTB
00pa3lioB HEOPTAHMYECKUX BEIIECTB, HaO0IeHne Pu3nyecKkux (TJIaBjIeHUE BOCKA, TasHUE
JIpJa, pacTHUpaHHE caxapa B CTYNKE, KHIIEHWE M KOHJEHCAlus BOAbl) M XUMHUYECKUX
(ropeHue cBeuu, MPOKAJMBaHUE MEIHOW MPOBOJIOKH, B3aUMOJEHCTBUE MeJla C KHUCIIOTOM)
SBJICHUN, HAOIIOJICHUE U OMNHCAaHUE TMPU3HAKOB MPOTEKAHUS XHUMHUYECKUX PEaKIHil
(pa3noxeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCIIOTHI C XJOPHUAOM Oapusi, pas3iioKeHHE
ruapokcuna menu (1) mpu HarpeBanuu, B3auMOJCHCTBUE kKeje3a ¢ paCTBOPOM COJIU MEIU
(I1), m3ydeHue crocoOOB pas3feieHHs CMecel: C TOMOINBI0 MarHuTa, (QILTPOBAHHE,
BbIIIApUBAHUE, AUCTUUISIMSA, XpoMarorpadus, MPOBEACHUE OYMCTKUA IMOBAPEHHOW COJIH,
HaOIOZICHUE W OMHCAHUE PE3YyJbTATOB MPOBEACHUS OMNBITA, WJUTIOCTPUPYIOUIETO 3aKOH
COXpaHEHUsI MACChI, CO3/IaHNE MOJIeNIel MOJIEKYJT (IIIApOCTEP>KHEBBIX ).

Baxuelue npeacTraBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopoa — 3JIEMEHT U MPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoma B mpupojne, ¢GU3MYECKMEe U XUMHUUYECKHE CBOMCTBa (peakiuu
ropenusi). Oxcunel. I[lpumenenue xkuciaopoma. CrmocoObl TMOMyYEeHHs] KHUCIOpOJa B
nabopaTopud ¥ TPOMBINUIEHHOCTH. KpyroBopoT kucimopoga B mpupoae. O30H —
aJIIOTpOIHAsA MOAU(UKALIMS KACTOPOaa.

TernoBoit 3 PeKT XUMHUECKOW peakiuu, TEPMOXMMHYECKUE YpPAaBHEHMsS, JK30- U
ASHAOTEPMUYECKHUE peakuuu. TOMIMBO: Yrojib U MeTaH. 3arps3HEHUE BO3/yXa, YCUJICHUE
MapHUKOBOTO Y (exTa, pa3pyIieHue 030HOBOTO CIIOS.

Bomopoa — sneMeHT M mpoctoe BenlecTBo. HaxoskaeHue Boxopoja B IMPUPOIE,
(du3nUecKue U1 XUMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIocOo0bI ofrydyeHus. Kuciorel u comnu.

MonsipHbiil 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.



dusnueckne cBOMCTBAa BOAbl. Boma kak pactBopurenb. PactBopsl. HacelmeHnubsle u
HEHACBHIILIEHHbIE pacTBOpbI. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi 107151 BellleCTBa B
pacTtBope. XUMUYECKHE CBOKMCTBA BOJIbl. OCHOBaHUsA. PoJib paCTBOPOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopot Boasl B pupoze. 3arpsi3HEHUE NPUPOIHBIX BOJA. OXpaHa U OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcuanl. Knmaccuduxarms OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, am{pOTepHbIE) U  HecoJeoOpasyoIIue.
Homenknatypa okcuaoB. dusnueckue M XHUMHUYECKHE CBOWMCTBA OKcHaoB. [lomydenue
OKCH/JIOB.

OcHoBanusa. Knaccudukanusi ocHOBaHMW: MENOYM W HEPACTBOPUMBIC OCHOBAHHS.
Homenknarypa ocHoBanuii. @U3NYECKMEe U XUMUYECKUE CBOMCTBA OCHOBaHWM. [lomyueHne
OCHOBAHUM.

Kucnotel. Knaccudpukauuss xucnor. Homenknarypa kucior. @Dusnyeckue W
XMMHUYECKUE CBOMCTBA KUCIOT. Psn aktuBHOcTHM MmetammmoB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Comu. HoMenkmarypa cosieil. @u3ndyeckue 1 XMuMHAYECKHE CBOMCTBA conell. [lomyuenue
COJIEH.

I'eneTnueckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

KAUueCTBEHHOE OIpEIe/ICHNE COAEpKaHUA KHUCIOpOJa B BO3JyXe, IMOIY4YEHHUE,
coOupaHue, pacrio3HaBaHUE U U3YYEHUE CBOMCTB KUCIOPOa, HAOIIOIeHUE B3aUMOICHCTBUS
BEIIIECTB C KHUCJIOPOJIOM M YCIIOBUS BO3HHUKHOBEHHS U TpEKpalleHusi TopeHus (moxkapa),
O3HAKOMJIECHHE C 00pa3laMu OKCHIOB U ONHCAHHE HMX CBOKCTB, MOJy4YeHUE, COOMpaHHE,
pacrio3HaBaHHEe M M3yUYEHUE CBOMCTB BOJOpOJa (FOpEHHE), B3aUMOJICUCTBUE BOJOpPOJA C
okcusoM meau (1) (BO3MOXKHO MCTIOJIb30BAHUE BUEOMATEPUATIOB), HAOIIOIeHHE 00pa3IloB
BEIIIECTB KOJUYECTBOM | MOJIIb, MCCJIEIOBaHHE OCOOEHHOCTEH pacTBOPEHUSI BEIIECTB C
Pa3IM4YHOM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOU JOJIEN
PacTBOPEHHOIO BEIIECTBA, B3aMMOJEHCTBHUE BOJbI C METaUIaMU (HATPUEM M KaJbLHEM)
(BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIEAOBaHUE OOpPA3LUOB HEOPTraHUYECKUX
BEIIIECTB PA3JIMYHBIX KJIACCOB, HAOIIO/ICHUE U3MEHEHHS OKPACKU WHIUKATOPOB B PacTBOpax
KHCJIOT W IIeJo4Yei, n3ydeHue B3ammopeicTBus okcuma menu (ll) ¢ pactBopoM cepHoi
KHUCJIOTBI, KHCJIOT C METAJUIaMH, PEAKIUi HEWTpadu3aluu, MOJy4eHUE HEPaACTBOPUMBIX
OCHOBaHUM, BBITECHEHHWE OJHOTO MeTajlyla JAPYrdM W3 pacTBOpa COJIM, pELICHUE
AKCIIEPUMEHTANIbHBIX 3aJ1au 10 TeMe «BakHeuIme Ki1acchl HEOPraHUYECKUX COSTUHEHUI.

[epuoanuyeckuii 3akoH u Ilepuognueckasi cucremMa xuMudeckux jaementos /1. U.
Menpaeseena. Crtpoenne aTOMOB. Xumuueckas CBAA3b. OKHUCJIUTETbHO-
BOCCTAHOBHUTEJ/IbHbIE PEAKIIUN

IlepBbrie MOMBITKK KiIacCU(DUKAIMK XUMHUYECKUX 23jieMeHTOB. [loHsTHe O Tpymmax
CXOJIHBIX JJIEMEHTOB (IIIEJIOYHbIC U IIETOYHO3EMEJbHbIE METAILIbI, TaJIOr€Hbl, UHEPTHHIC
rasbl). DIIEMEHTHI, KOTOPBIE 00pa3yroT aM(GOTEPHBIE OKCUIBI U THAPOKCHIBI.

[Tepuonnueckuit 3akoH. llepuomnueckas cucrema xumMuueckux siemeHToB /1. U.
MenneneeBa. KopoTkonepuoaHass U JiauHHonepuoaHass (popmbl [leproauyeckoit cuCTEMbI



xumuueckux sneMeHToB J[. M. MenneneeBa. Ilepuoaplt n rpynmbl. OU3HYECKUNA CMBICIT
IIOPSAKOBOIO HOMEPA, HOMEPOB IEPUOA U TPYIIIIBI AIEMEHTA.

Ctpoenue aromoB. CocrtaB aToMHbIX snaep. HM3orombl. Onexktponsl. CTpoeHue
AJNIEKTPOHHBIX 000J704YeK aTOMOB TMepBbiX 20 XUMHUYECKHX 3JIeMeHTOB llepuomuyeckoit
cucremsl /1. 1. MenneneeBa. XapakTepUCTUKAa XUMAYECKOTO 3JIEMEHTA IO €T0 MOJIOKEHUIO
B [Iepnonnueckoi cucreme /I. 1. Menneneena.

3aKOHOMEPHOCTH  M3MEHEHMS  pajgdyca  arOMOB  XUMHYECKHX  DJIEMEHTOB,
METAIUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.

3nauenne Ilepuogmyeckoro 3akoHa U IlepuonMyueckol CUCTEMBI XUMHUYECKHX
AJIEMEHTOB JUIS Pa3BUTUA HAYKHU U npakTuku. 1. 1. Mennenees — yu€Hblil U rpak 1aHUH.

Xumuueckass  cBs3b.  KoBasieHTHas  (mOJdsipHass W HENOJISIpHAsi)  CBA3b.
DIEKTPOOTPULATENBHOCTh XUMUYECKUX JJIEMEHTOB. MIOHHAs CBA3b.

Crenenp oxucieHuss. OKHUCIHUTEIBHO-BOCCTAHOBUTENBHBIE peakuuu. lIponeccel
OKHCIICHHS] U BOCCTAHOBJICHUSI. OKHUCIIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3lOB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOJEHCTBUE T'HIPOKCUAA
LIMHKA C PaCTBOPAaMHU KHUCJIOT U LIEI0YEH, IPOBEIACHUE ONBITOB, WITIOCTPUPYIOIIUX IIPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakiuil  (TOpeHue,  peakuuud  pasloKEHus,
COSTMHCHUSA).

Mesxcnpeomemmnunie ceasu

Peanuzanuss MeXnpeIMETHBIX CBA3€H TMpU HW3YYEHUHM XUMUU B 8  Kiacce
OCYIIIECTBIISICTCSI YePe3 MCIIOIh30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHN, TaK U
TIOHATHUH, SIBJSIONIUXCS CUCTEMHBIMH IS OTACIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO
IIUKJIA.

OO0mme ecTecTBEHHO-HAy4YHbIC TMOHSATHSA: HAYYHBIM (DakT, THUMOTE3a, TEOPHUs, 3aKOH,
aHaJM3, CHUHTE3, KiIacCUPUKANMI, TCPUOAUIHOCTh, HAOIIOJACHUE, DKCIICPUMEHT,
MOJCIIUPOBAHUE, U3MEPEHUE, MOJICTTh, IBJICHUE.

dusnka: Marepusi, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHI, HW30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJa, SJIEKTPUUYSCKUN 3apsll, BEUIECTBO, TENO, 00BbEM, arperatnoe
COCTOSIHUE BEIIECTBA, ra3, GU3NUYECKUE BEIIMYUHBI, CAUHUIIBI U3MEPEHUsI, KOCMOC, TUTAHETHI,
3BE311b1, ComHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armochepa, ruapochepa, MUHEpaibl, TOPHBIE TIOPOJBI, IOJIE3HBIC
MCKOIIaeMble, TOILJTUBO, BOJIHBIE PECYPCHI.



9 KUIIACC

BemrecTBo M XMMHYECKas peaKkuus

ITepuonnueckuit 3akoH. Ilepuomnueckas cucrema XuMuueckKux sieMmeHtos /1. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB XHUMHYECKHUX
AJIEMEHTOB IEPBBIX TPEX NEPUONOB, KaMs, KaJbLUUs U UX COCAMHEHUU B COOTBETCTBUM C
ITOJIO’KEHHUEM AJIEMEHTOB B [leproinueckon CucTeMe U CTPOEHUEM X aTOMOB.

Crpoenue BemiecTBa: BHIbl XUMHUYECKOW CBA3U. THUIBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEIIETKHM M BHJA XUMHUYECKON
CBA3U.

Knaccudukanus n HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSIIMXCS K PA3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCTMHEHUM, TEHETUYECKAs
CBSA3b HEOPTraHUYECKUX BELIECTB.

Knaccudpukanus XMMHUYECKUX pEaKIMM IO pas3nyHbIM IpU3HaKaMm (MO YUCIy U
COCTaBY YYaCTBYIOIIMX B PEaKUMU BEIIECTB, MO TEIJIOBOMY 3(P(EKTy, MO0 H3MEHEHHIO
CTENEHEHd OKHUCJIEHHS XHMMHYECKHMX JJEMEHTOB, MO OOpaTUMOCTH, MO Y4YacCTHUIO
KaTtajau3aTopa). DK30- U S3HIOTEPMUUECKUE PEAKIUN, TEPMOXUMUUYECKUE YPABHEHUS.

[TonsTre o ckopocTn XUMHUYECKOH peakuuu. [ToHsTre 06 0OpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHATHE O TOMOIE€HHBIX M T'€TEpOreHHBIX peakuusax. IloHsaTue o
katanuse. [loHsaTne o xumuueckom paBHOBecHMH. DaKTOpBI, BIUAKOIIME HA CKOPOCTh
XUMHAYECKON PEAKLINN U MOJI0KEHUE XUMUYECKOTO PABHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIUH, 3JEKTPOHHBIM OanaHC OKUCIUTENIbHO-
BOCCTAHOBUTEIBHOM peakuyu. COCTaBICHHE YPABHEHUN OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxkiuii ¢ UCIOJIb30BAHUEM METO/1a 3JIEKTPOHHOTO OaaHca.

Teopust DIAEKTPONUTHYECKOW JHCCOLMALMU. OJEKTPOJIUTBL M HEAIEKTPOJIHTHI.
Karuounsl, aHnoHbl. MexaHu3M AMCCOLMALIMM BEIIECTB C PAa3JIMYHBIMU BUIAMU XUMUYECKOU
cBs3u. Crenenp aucconuanvy. CUIbHBIE U ClIa0ble AIEKTPOJIUTHL.

Peaxiiuu nonHoro oomMeHa. Y cIoBHs MPOTEKAHUS PEeaKIIuii HOHHOTO OOMEHA, TIOJIHBIE U
COKpallEHHbIE HOHHBIE YpaBHEHU peakunil. CBONCTBA KUCIIOT, OCHOBAHUM U COJIEU B CBETE
MPEACTABICHUN 00 3JIEKTPONMTHYECKON nucconuanuu. KauecTBeHHbIE peakluyd Ha MOHBIL.
[TonsiTre 0 ruapONN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMHU KPUCTAUIMYECKHX PEIIETOK HEOPTraHWYECKHUX BELIECTB —
METaJUIOB M HeMeTayioB (Tpadura M anMasa), CIO0XKHBIX BEUIECTB (XJIOpHa HATpus),
HCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOM PEAKIIMU OT BO3JACUCTBUS PA3JIMYHBIX
(GakTOpoB, UCCIIEJOBAaHHE  BJEKTPONPOBOJAHOCTH  pPAacTBOPOB  BEUIECTB, Ipoliecca
JUCCOLIMALIMM KHUCJIOT, IIEI0YEH U coyied (BO3MOXKHO MCIIOJIb30BAaHUE BUAEO MATEPHUAIIOB),
MPOBEJICHUE OMBITOB, WITIOCTPUPYIOIIUX MPU3HAKK MPOTEKAaHUS PEaKIMii HIOHHOTO OOMeHa
(oOpazoBanue ocajka, BbIAEJIEHUE Ta3a, 00pa30BaHMUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX
MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKLMid (TOpeHHe, peakluu Ppas3ioKeHUs,
COCIMHEHHUS), PACIO3HABAHME HEOPraHMYECKUX BEIIECTB C IOMOIIBI KAaueCTBEHHBIX
peaklMii Ha HOHBI, PEIICHNE SKCIIEPUMEHTAIIBHBIX 3aa4.



Hemeranibl u MX coeIMHEHHA

OOmiasi xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHsS aTOMOB, XapaKTEpHBIC
creneHu okucieHusi. CTpoeHre U (pU3MUECKHEe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
X¥MHUUYECKHEe CBOMCTBA Ha MpUMeEpe XJjopa (B3aUMOJICUCTBUE C METaJNIaMU, HEMETAIlJIaMH,
niesoyamu).  XijaopoBoaopod. CoiiiHas KHCIIOTa, XUMHUYECKHE CBOMCTBA, IOJIY4YEHUE,
IIpUMEHeHue. [lelicTBUe XJIopa W XJIOPOBOAOPOAA HA OpPraHM3M 4esoBeKa. BaxnHenmme
XJIOPHUJIBI U UX HAXO0XKJICHHE B MPUPO/IE.

OO6mias xapakrepuctuka siemMeHToB VIA-rpynmbl. OCoO€HHOCTH CTpOEHHUS aTOMOB,
XapaKkTepHble cTeneHu okucienus. CTpoeHue U pu3nuecKkrue CBOMCTBA MPOCTHIX BEHIECTB —
KHCIIOpOJia U Cepbl. AJIOTPONMHBIE MOIU(MUKAIMU KHUCIOpOAAa M Cepbl. XHUMHUYECKUE
cBoiicTtBa ceprl. CepoBOAOPOI, CTpoeHHe, (HU3UIECKUE U XHUMHYECKHUE CBOMCTBA. OKCHIBI
Cepbl Kak TMPEJCTaBUTEIM KHUCIOTHBIX OKcUJoB. CepHasg Kuciaora, (Qu3nyeckue Hu
XUMHUYECKUE CBOMCTBa (00IIME Kak MpEACTaBUTENs Kilacca KUCIOT W Crelu(puyecKue).
XHUMHUUYECKUE pPEaKIUH, JeKallhue B OCHOBE MPOMBIIIJIEHHOTO Croco0a MOJy4eHUs: CEpHOU
KUCHOTHL. [IpruMenenue cepHor KUCiaoTsl. COJIM CEPHOU KUCIIOThI, KAYECTBEHHAS pEeaKUys Ha
cynb(dar-uoH. HaxoxeHue cepbl U €€ COEAUHEHUN B NpHUpojae. XUMUUYECKOE 3arpsi3HEHHE
OKpY’KaloIlled Cpellbl COCAMHEHUSMHU Cepbl (KUCIOTHBIE J0XKIW, 3arpsA3HEHHE BO3ayXa U
BOJIOEMOB), CITOCOOBI €T0 MPEIOTBPAILICHHUS.

OO6mas xapakrepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTEpHbIE CTENEHH OKUCIEHUs. A30T, pacnupoCTpaHEHUE B MpUPOAE, (pu3nyeckue u
xuMHuueckue cBoiictBa. KpyroBopor aszora B mnpupoge. AMMHMAK, ero (usnueckue u
XUMHUYECKUE CBOWMCTBA, MONy4YeHHE M MNpuMeHeHue. Coilu aMMOHMS, UX (U3NYECKUE U
XUMHUYECKUE CBOWCTBA, MpUMEHEHHE. KauecTBeHHasl peakuus Ha MOHBI aMMOHUA. A30THas
KHCJIOTa, €€ MOoJydyeHue, (PU3ndeckue U XMMUYECKHE CBOWMCTBA (0OIIME KaK MPEACTaBUTENS
KJlacca KUCJIOT U cnenuduyeckue). Mcnoap30BaHre HUTPATOB U COJIEH AMMOHHMSI B KAUECTBE
MUHEPAIbHBIX yH0OpeHHil. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOMIEH Cpellbl COCTUHEHHUSIMU
azota (KHUCIOTHBIC JOXKIHW, 3arpsi3HEHHE BO31yXa, MouBbl U BomoEMOB). Docdop,
ajuioTponHele  Moaudukaruu  docdopa, duzMUeckre M XUMHUECKHE CBoMcTBa. OKcui
dbochopa (V) u pochopnas kucnora, punyeckue U XMMUYECKHE CBOWMCTBA, MOJTyUYCHHUE.
Hcnonb3oBanue (hochaTtoB B KaueCTBE MUHEPATbHBIX YA0OPEHHIA.

O6mras xapakrepuctuka siemMeHToB |VA-rpynmbl. OCoOOCHHOCTH CTpOEHHUS aTOMOB,
XapakTepHble  CTENEHW  OKHUCIEHHUS.  YIJepoja,  aJIOTPONHblE  MOAM(PUKAIUH,
pacrpocTpaHeHue B mpupoie, (puanueckue W XUMHUUYECKHUE CBOMCTBa. AjcopOius.
Kpyrosopor yraepoga B mnpupoxae. Okcuabl yriepoaa, UX (QU3NYECKHe W XHUMHYECKUE
CBOMCTBA, JECWCTBUE HA YKUBBIE OPraHHU3MBbI, MOJIYYEHUE U NPUMEHEHHE. DKOJOTHYECKUE
mpoOJemMbl, CBS3aHHBIE ¢ OKcuaoMm yriepona (IV), rumoresa rio0ambHOTO MOTEIICHUS
KJIMMaTa, TapHUKOBBIM d(ddexT. YrompHas kuciota u e€ coiau, ux Qunyeckue u
XUMHUYECKUE CBOMCTBA, MOJy4eHUE M NpuMeHeHue. KauecTBeHHas peakuus Ha kapOOHaT-
noHbl. Mcnonb3oBaHue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH M CEIbCKOM
XO35UCTBE.

[lepBoHayanbHbIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX yriepoaa
(MeTaH, 3TaH, STWJEH, AalleTWJIEH, 3TaHOJ, TJIMLEPUH, yKCycHas kucnota). [lpupoaHbie



WMCTOYHHUKHU YTIEBOAOPOAOB (Yrojib, TPUPOAHBIN Ta3, HEPThH), MPOIYKTH UX MEpepadOTKH
(6eH3uH), WX pOJIb B OBITY WM NPOMBINUICHHOCTH. [loHSITHE O OWMOJIOTHYECKH Ba’KHBIX
BEILIECTBAX: XUpax, Oeyikax, yriieBoJax — M MX pOJIM B >KM3HU 4YeloBeka. MarepuanbHoe
€UHCTBO OPTAHUYECKUX U HEOPTAHUYECKUX COCTUHEHHUIA.

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBONCTBA, IMOIYYCHHE U NPUMEHEHHE.
Coenunenust kpemausi B mipupoae. Ob0mue npencraBiaeHuss 06 okcuae kpemuus (1V) u
KpeMHueBoM kuciore. CHIIMKaThl, WX MCIHOJIb30BaHUE B OBITY, B TPOMBIIIJIEHHOCTH.
Baxneiiiive cTpouTelbHbIE MaTepUaibl: KepaMuKa, CTEKJIO0, IIEMEHT, OETOH, >KeJIe300€TOH.
[IpoOnemMbl 0€30MacCHOrO UCIOJIb30BAHUSI CTPOUTEIBHBIX MAaTEpPHAJIOB B IOBCEIHEBHOMN
KU3ZHU.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJSTHOM  KHUCIOTHI,
IPOBE/ICHUE KAaYeCTBEHHBIX pEaKlUUid Ha XJIOPUA-HUOHBI U HAONIONEHHE NPHU3HAKOB HUX
MPOTEKAHUS, OMBITHI, OTPAXKAIOIINE (PUINUECKUE U XUMUYECKHUE CBOMCTBA rajJOr€HOB M UX
COEIMHEHHUI (BO3MOKHO HCIOJIb30BAaHUE BUJEOMATEPHAIIOB), O3HAKOMJIEHHE C OOpa3liaMu
XJIOPUJOB (TaJIOTEHUIOB), O3HAKOMJIEHHE C oOpa3laMu cepbl U €€ COCAUHEHUSIMHU
(BO3MOKHO HCHOJb30BAaHUE BUAEOMATEPUATIOB), HAONIOJEHUE Ipolecca OOyTIMBaHUS
caxapa NOJ JI€MCTBUEM KOHUEHTPUPOBAHHOW CEPHOW KHUCJIOTHI, M3YyUYECHHE XHUMHUYECKHUX
CBOMCTB pa30aBICHHONW CEPHOW KHUCIOTHI, MPOBEIECHNE KaYECTBEHHON peaKIMu Ha CyJbdat-
MOH M HaOJIIOJICHHE MpU3HaKa €€ MPOTEKaHUs, 03HaKOMJIEHHE ¢ (PU3NYECKUMH CBOWCTBaAMU
azoTa, Qochopa M HUX COEAUHEHHH (BO3MOXKHO HCIIOJIB30BAHME BHUAEOMATEPUATIOB),
oOpa3uamu a30THBIX U (pochopHBIX yn0OpeHul, NoaydeHue, coOupaHue, paclio3HaBaHUE U
M3yYCHHE CBOMCTB aMMHMaKa, NPOBEACHUE KAUYECTBEHHBIX PEAKIMii HAa WOH aMMOHUS U
(docdar-uoH U n3yyeHue NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJCICTBUE KOHLIECHTPUPOBAHHOM
a30THOM KHCIIOTBI C MEAbI0 (BO3MOXXHO HCIOJB30BAHUE BUICOMATEPUATIOB), U3YUYECHHE
MOJeNIel KPHUCTAIUIMYECKUX PeIETOK anmasa, rpaduta, ¢yiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM aJICOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM M yCTPONCTBOM
MPOTHUBOTa3a, MOJyYEHUE, COOMpaHHe, PACIIO3HABAHUE M U3YYEHHE CBOMCTB YIJIEKHCIIOTO
ra3a, NpOBEJICHWE KAaYeCTBEHHBIX pEaKIMil Ha KapOOHAT WM CUIMKAT-UOHBI U HU3Y4YEHUE
MPU3HAKOB UX NPOTEKAHMS, O3HAKOMJIEHUE C MPOAYKIMEH CHUIMKATHON MPOMBIIUIEHHOCTH,
pelIeHrEe SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelme HeMeTaIlTbl U UX COCTUHEHUS».

MeTaJsibl 1 X COeIMHEHUS

OO6mast xapakTEepUCTHKAa XUMUYECKHX D3JEMEHTOB — META/VIOB Ha OCHOBAaHUHM HUX
nonoxenus:t B llepmommueckont cucreme xumudeckux snemeHTtoB [[. M. MenneneeBa u
ctpoeHusi atomoB. CTpoeHue wmeTauioB. Merainueckass CBS3b W MeETauIMYecKas
KpUCTAJUIMYECKasl PEeIIETKA. DIEKTPOXUMUYECKUIN Al HAPsKEHU MeTalioB. dusnyeckue
U XUMHUYECKHe CBOMCTBa MeTamuioB. OOmue crocoObl moiydeHus metayuioB. llonstue o
KOPPO3UHM METAJIJIOB, OCHOBHBIE CITOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBsl (CTajib, YyTyH,
JIOpATIOMUHUNA, OpOH3a) U UX MPUMEHEHUE B OBITY U POMBIILIEHHOCTH.

[Ilenounsle MeTaIUIBL: TTONOXKEHUE B [leproanueckor cucteMe XUMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, CcTpoeHHME HX aTOMOB, HaxoxacHue B mpupoge. dusznueckue u



XUMUYECKUE CBOWCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbl U THUAPOKCUABI HATPUS U
kanus. [[ppuMeHeHne MEem0YHbIX METAIUIOB U UX COCAMHEHUM.

[IlemoyHO3EMENBHBIE METAUIBI MarHuii U KallbLlMi: MOJIOKeHHE B lleproamueckou
cucrteMe xumudeckux snemeHToB Jl. M. MenneneeBa, cTpoeHne UX aTOMOB, HAXO0XKICHUE B
npupone. DHU3MYECKME W XMMHUYECKME CBOMCTBA MarHus W Kaublusa. Baxsenmme
COCMHEHUs Kanblus (OKCUA, Tuapokcun, coium). KECTKOCTh BOABI U CIOCOOBI €€
YCTPAHEHUS.

AsntoMuHUN: TIoN0KeHUe B Ilepuoauueckoit cucreme xumuyeckux sinemeHToB [I. H.
MeHzeneeBa, CTPOCHHE aTOMa, HAaxOXIEHUE B mpupoje. DPU3NUEeCKHe U XUMUYECKHUE
CBOICTBa aTIOMUHUS. AM(OTEPHBIC CBOMCTBA OKCHAA U TUAPOKCH 1A ATFOMUHHUS.

Kenezo: monoxenune B Ilepuoanueckoi cucreme XuMuUYecKux siemeHtoB [, .
MeHneneeBa, CTPOCHHE aTOMa, HaxOXAEHUE B mpupoje. PU3NUECKHE U XUMHUUYECKHUE
cBoiicTBa >xene3a. Oxkcuawl, ruapokcuabl u conu xkenesa (I1) m xenesa (Ill), ux cocras,
CBOICTBA U MOJyYCHHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpasllaMyd METa/UIOB U CIUIaBOB, UX (PU3UUECKUMU CBOMCTBAMHU,
U3Y4YEHUE PE3YIbTAaTOB KOPPO3UU METAILIOB (BO3ZMOXKHO UCIOJIb30BAaHUE BHUJIEOMATEPHUAIIOB),
OCOOEHHOCTEW B3aUMOJCUCTBUS OKCHAA KalbliUs W HATpus C BOJOM (BO3MOKHO
HCIIOJB30BaHNE BHUACOMATEPUATIOB), HUCCIEAOBAHUE CBOMCTB >KECTKOM BOJbBI, Ipoliecca
TOPEHUS Keje3a B KUCIOpoJie (BO3MOXKHO HCMOJb30BAHUE BHUIACOMATEPUATIOB), MPU3HAKOB
MPOTEKAHUS KQUECTBEHHBIX PEAKIIMil HA MOHBI: MAarHus, KajablUs, aJlFOMUHUS, [INHKA, JKeJe3a
(I u xenesza (1), meau (11), HaGMFOIEHNE U ONMCAHKE MPOIECCOB OKPAIIMBAHUS IJIAMEHU
MOHAMU HATpHUs, Kaldusd U Kaiublusig (BO3MOXHO UCIOJIb30BAaHUE BHUIEOMATEPUAIIOB),
uccienoBanie amM@OTEpPHBIX CBOMCTB THUIPOKCHUJIA AIOMUHUS M THAPOKCHAA I[MHKA,
pEILICHUE FKCIIEPUMEHTAIIBHBIX 3a]1a4 10 TeMe « BaKHENIIINEe METAIITBI U UX COCTUHEHUS.

XuMHUS M OKPYKAKOLIAA cpela

BemectBa w wmarepuanbl B IIOBCEIHEBHOM KW3HM 4eloBeKka. bezomacHoe
MCIIOJb30BaHUE BEIIECTB U XUMUUYECKUX peakinii B ObITy. [lepBas moMoIps Npu XuMUIeCKUX
0’KOTaxX W OTPABJICHUSX.

XUMUYECKOE  3arpsi3HCHHE  OKpYyXKawoled cpeabl  (mpenesibHas — JOMycTUMas
KOHIIEHTpaIus BemecTs, aanee — [1JIK). Pons Xxumuu B pelieHnn 3KOJI0THYECKUX TTPOOIIEM.

Xumuueckuii IKCnepumMeHm:

u3ydeHue o0pa3luoB MarepuasoB (CTEKJIO, CIJIaBbl METaJUIOB, IOJIMMEPHBIE
MaTepuaibl).

Mesxcnpeomemmubnie ceazu

Peannzanust MeEXNpeIMETHBIX CBA3€M MNpH U3YYEHUM XUMUA B 9 Kjacce
OCYILIECTBIISIETCSA Y€pe3 MCIOJIb30BaHHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSTHH, TaK U
MOHATHUM, SIBJSIOIMIMXCS CUCTEMHBIMU JJISi OTACJIBHBIX MPEAMETOB €CTECTBEHHO-HAyYHOTO
[UKJIA.

OOmme ecTecTBEHHO-HAy4YHbIC TMOHSATHSA: HAY4YHBIA (PaKT, THIOTE3a, 3aKOH, TEOpHs,
aHajgu3, CHUHTE3, Kiaccudukaius, MNEePUOJAUYHOCTb, HAONIOJEHUE, SKCIIEPUMEHT,



MOJICTTUPOBAaHUE, H3MEpPEHUE, MOJCNb, SBJICHUE, MAPHUKOBBIA JPQPEKT, TEXHOJOTHS,
MaTEPHAJIBI.

dusnka: marepus, aToM, 3JCKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIHWI, HW30TOIIbI,
pPalMOaKTUBHOCTh, MOJICKYJIa, JJICKTPUUCCKUN 3apsl, MPOBOIHHUKH, MOJYIPOBOJIHUKH,
IVDJICKTPUKH, POTOIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHCTAJUTMYECKAs PEMETKA, CIUIaBbl, (HU3HUCCKHUE BEIHMUMHBI,
€IMHULIBI I3MEPEHUsI, KOCMHYECKOE TIPOCTPAHCTBO, IJIAaHETHI, 3BE3/1bI, COHIIE.

buosnorus: ¢porocuntes, apixanue, ouochepa, IKOCUCTEMa, MUHEPATIbHBIC YI00pEHUs,
MHKPOAJIEMEHTBI, MAKPOAJIEMEHTBI, MITATCIbHBIC BEIICCTRA.

['eorpadus: armochepa, ruapochepa, MUHEpaNbl, TOPHBIE TOPOMABI, IIOJIE3HBIC
HCKOIIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 11O XUMHH HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBLIE PE3YJIBTATDBI

JIM9HOCTHBIE pe3yJbTaThl OCBOEHHUS IPOTPAaMMBbI OCHOBHOTO OOIIEro oOpa3oBaHMUS
JOCTUTAIOTCSI B XOJe OOy4YeHHs XHUMHH B €IMHCTBE Y4YeOHOH H BOCHHUTATEIHHOU
JCSTEIFHOCTH B COOTBETCTBHHM C TPAJAUIMOHHBIMH POCCHUCKHMHU COIMOKYIBTYPHBIMH H
TyXOBHO-HPABCTBCHHBIMHU I[EHHOCTSMHU, MPUHATHIMA B OOIIECTBE MpaBUIaMU U HOPMaMU
MOBEJICHUS M CIIOCOOCTBYIOT MpOLleccaM CaMOMO3HAHMSI, CaMOPa3BUTHSA U COIHATM3AINN
00yyarommxcs.

JIMYHOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOH TTO3UTHBHBIX IICHHOCTHBIX OPHEHTAIIU M paCIIMPEHHUE OIBITA JCATCIHLHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IICHHOCTHOTO OTHOIIEHHUS K OTEUYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAay4YHOMY HACJIEeINI0, TOHUMAHHS 3HAYEHUS XUMUYECKOMW HAyKW B JKU3HU COBPEMEHHOTO
o011ecTBa, CIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOPMAIIHEH O MEPEAOBBIX TOCTUKECHUSIX U
OTKPBITUSX MUPOBOW U OTEUECTBEHHOW XUMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

IPEICTABICHUS O COIMATIBHBIX HOPMAaX U MpaBUIaX MEXKIUYHOCTHBIX OTHOLICHUUN B
KOJUICKTUBE, = KOMMYHUKATUBHOW  KOMIIETEHTHOCTH B  OOIIECTBEHHO  IOJIE3HOM,
y4eOHOMCCIIEIOBATEIbCKOM, TBOPUYECKOW W JIPYTUX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOW NEATEIbHOCTH IPHU BBIIIOJIHEHUH Y4YEOHBIX, MMO3HABATEIbHBIX
3a/lay, BBIMOJIHECHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU YYEOHBIX MPOEKTOB,
CTpeMJICHHS K B3aMMOIIOHMMAHUIO M B3aUMOIOMOIIM B TIpollecce OTOM ydeOHOM
JeSATETLHOCTH, TOTOBHOCTH OIICHMBATh CBOE IMOBEICHUE W TOCTYIIKM CBOMX TOBApHIICH C
MO3UIINHA HPABCTBEHHBIX M IMPABOBBIX HOPM C YUETOM OCO3HAHUS MTOCIICICTBHI MMOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHYECKME TIPEACTABICHHUS O BEIIECTBE W XUMHUYECKOM  peakIuw,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHUTHs HAYKW U COCTABIAIONIME OCHOBY IS
MOHUMAHUS CYIIHOCTH HAYYHOW KapTUHBI MHpa, TMPEIACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TPUPOJBI, B3aUMOCBS3SX UYEJIOBEKa C MPUPOIHON CpEmoi, O
POJIM XMMUU B TTIO3HAHUU dTUX 3aKOHOMEPHOCTEH;

MMO3HABATENIbHBIE MOTHUBBI, HANPABJICHHBIC HA TIOJYYCHHE HOBBIX 3HAHUHN MO XHMHH,
HEOOXOoaMMBIC JUISI OOBSICHEHUS HAOIIOJacMBbIX IPOIIECCOB W SBIICHHWM, MMO3HABATEILHOM,
WH()OPMAITMOHHOW W YHMTATENIbCKOW KYJIbTYpPhl, B TOM YHCJIC HABBIKOB CaMOCTOSTEIbLHOMN
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOHN JIMTEPATypOH, MOCTYIMHBIMA TECXHHUYCCKUMHU
cpencTBamMu HH(GOPMAITMOHHBIX TEXHOJOTH;

WHTEpEC K OOYYECHHIO M TMO3HAHUIO, JIF0O03HATEIHPHOCTh, TOTOBHOCTh M CIIOCOOHOCTD K
caMo00pa3oBaHWIO, TMPOCKTHOW W HCCIEIOBATENbCKOW NEATEIHHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABIICHHOCTH M YPOBHS OOYYCHHS B JAIbHEHUIIICM;



4) hopMHUpOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHME IICHHOCTH >KM3HHM, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3I0POBBIO,
YCTAHOBKM Ha 37I0POBBIA 00pa3 >KW3HH, OCO3HAHHE IMOCICACTBHN W HEMPHUSITHE BPEIHBIX
IpUBBIYEK (YIOTPEOJICHHS aIKOTOJIs, HAPKOTUKOB, KyPEHHS), HCOOXOMMOCTH COOJTIOICHHS
npaBuUI OE€30MACHOCTH IPU OOpaIleHUH ¢ XMMHUYCCKHMMH BCINECTBAMHM B OBITY M peajbHOM
KU3HH,

5) TpyA0BOro BOCIIUTAHUSI:

HHTEPEC K TMPAKTHYCCKOMY HM3YYCHHIO NpOPecCHii u Tpyda pasIHdyHOro pOja,
yBaXEHHE K TPYAy M pe3yibTaraM TpPYAOBOM ESTEIbHOCTH, B TOM YHCJIE HAa OCHOBE
OPUMEHCHHS MPEAMETHBIX 3HAHWH 10 XUMHH, OCO3HAHHBIA BBIOOP HWHIAWBHUAYAIBHOM
TPAEKTOPUHU MPOIOKEHUSA 00pa30BaHKs ¢ YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH
K XHMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH, yCHemHoN mnpodhecCHOHaTbHOM
JEATEIIbHOCTH W Pa3BUTHA HEOOXOIAMMBIX YMEHHH, TOTOBHOCTh aJalTHPOBATHCS B
npodecCHoHABLHOM cpee;

6) IKOJIOrHYeCKOr0 BOCIIMTAHUS:

HKOJIOTHYECKH IEIeCO00pa3sHoe OTHOIIEHHE K MPHPOAE KaK HCTOYHUKY JKM3HHM Ha
3emuiie, OCHOBE €€ CYIIEeCTBOBaHMsI, IOHUMAaHUE IICHHOCTH 37I0pOBOTO U Oe30macHoro oopasa
’KM3HH, OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICHUXHYECKOMY
3JI0POBBIO, OCO3HAHUE IICHHOCTH COOJIIOJICHHUS MPABUJI 0€30MaCHOTO MOBEACHHUS MPH padboTe
C BEIIECCTBAMH, a TAKXKE B CUTYAIUIX, YIPOKAIOIIMX 370POBBIO U JKU3HHU JIIOICH;

CMOCOOHOCTH MPHUMEHATH 3HAHUS, MOJydaeMble MPH U3yYCHUH XUMUH, JJI PEIICHUS
3a7a4, CBS3aHHBIX C OKpYJXKaloIled MPUPOIAHON Cpeloi, s TIOBBIMICHHUS YPOBHS
9KOJIOTHYECKOM KYJIbTYpPbI, OCO3HAHUS INIOOATBHOTO XapaKTepa 3KOJOTHYECKUX MPOoOsieM U
OyTeil WX pEIIeHUs MOCPEACTBOM METOJOB XHUMHHM, SKOJOTHYECKOIO MBIIUICHHUS, YMCHHSI
PYKOBOJICTBOBATHCS MM B [TO3HABATEIHHON, KOMMYHHUKATUBHON U COIMAILHOMN MPaKTHKE.

METAIIPEJAMETHBIE PE3YJIBTATBI

B coctaBe MetampenMETHBIX PE3yJbTAaTOB BBIACISIIOT 3HAYUMBIE JJII (POPMHUPOBAHUS
MUPOBO33pEHUsI OOIIEHAYYHbIE TMOHATUS (3aKOH, TEOpHUsl, MPUHIIMI, TUMOTe3a, (GaKT,
CUCTE€Ma, TPOIIECC, IKCIEPUMEHT U JPYroe.), KOTOPhIE€ HCIOIb3YIOTCS B €CTECTBEHHO-
Hay4YHBIX Y4YeOHBIX IpeAMEeTax W TO3BOJISIOT HAa OCHOBE 3HAHUW M3 JTHUX MPEIMETOB
dhopMUpOBaTh MPEJACTABICHUE O IEJIOCTHONM HAaydYHOH KapTHHE MHpa, U YHHBEpCaJIbHBIC
y4ueOHbIe JeicTBUsI (TO3HABAaTEIbHbIE, KOMMYHHMKATUBHBIC, PETYISTUBHBIC), KOTOpHIE
obecnieunBalOT (HOPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W
OCYIIIECTBJICHUIO yUeOHOM eI TeTbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUS

ba3oBble JJoruyecKkue 1eMCTBUA:

YMEHUSI HCIOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUW 3HAHMIA:
pacKpbIBaTh CMBICT XHMHUUYECKHUX TIOHATUM (BBIACISAT, HX XapaKTepHbIC MPU3HAKH,
YCTAaHABJIMBATh B3aUMOCBS3b C JPYTMMHU T[OHATHSMH), HCIOJIb30BaTh TMOHATHS IS
OOBSICHEHHUS OTISIbHBIX (DAaKTOB M SIBIICHHMM, BBIOMpPATh OCHOBAHUS W KPUTCPHH IS
KJIacCU(UKAIIUA XUMUUYECKUX BEIICCTB U XUMHUYECKUX PEaKIIMi, YCTaHABIMBATH TPUUNHHO-



CIIEICTBEHHBIE CBSI3M MEXKIYy OOBEKTAMHM HW3YYEHHS, CTPOUTH JIOTHUECKHUE DPACCYKICHUS
(MHIYKTHBHBIE, NEAYKTUBHBIE, 10 AHAJIOTUH), 1€JaTh BBIBOJIBI U 3aKIIFOUCHHS;

yMEHHUE MPUMEHSTH B MPOLECCEe MO3HAHUS OHTHS (MPEeIMETHbBIE U METaIllpeMETHbIE),
CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, UCIOJIb3yeMble B XUMHH, TTPEOOPa30BhIBATH IMIUPOKO
IPUMEHSEMbIE B XUMHHU MOJEJIbHBIE MPEICTABICHUS — XUMUYECKHH 3HAK (CHMBOJI
JJIEMEHTa), XuMHuYeckass ¢GopMylia U ypaBHEHHE XHMHUYECKON pPEaKIMH — IPH PEUICHUH
yueOHO-TI03HaBATEIbHBIX 33/a4, C YYETOM ITHX MOJICIBHBIX MPEJCTaBICHUN BBISBIATH U
XapaKTEepU30BaTh CYIIECTBEHHBIC MPU3HAKU U3YYAEMbIX 00BEKTOB — XMMUYECKUX BEIIECTB U
XUMHUYECKUX PEAKIINi, BHIABIATH OOIIME 3aKOHOMEPHOCTH, IPUUUHHO-CIICICTBEHHbIE CBSI3U
Y IPOTUBOPEYHS B U3y4aEMbIX IIPOLECCAX U SIBICHUSX.

Bba3oBble uccienoBarenbckue 1eiiCTBUSA:

YMEHHE HCMOJIb30BaTh MMOCTABICHHBIE BOMPOCH B KAUECTBE MHCTPYMEHTA MO3HAHUS, a
TaKk)kK€ B KayecTBE OCHOBBI Il (POPMUpOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

MpUOOPETEHUE OMbITA IO MJIAHUPOBAHUIO, OPraHU3alMU U MPOBEJACHUI0 YYCHHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII01aTh 3a XOJI0M IpoIiecca, CAaMOCTOATEIbHO MTPOTHO3UPOBATh
ero pesyiabTar, (GopmyiaupoBaTh 00OOIIEHUS M BBIBOJBI MO pe3yjbTaTaM MNPOBEAEHHOIO
OTIbITA, UCCIIEIOBAHMS, COCTABIIATh OTUET O MPOEJIaHHON paboTe.

Pabora ¢ unpopmaumeii:

YMEHHUE BBIOMpPATh, AHAIU3UPOBATH M HHTEPIPETUPOBATh HMH(OPMAIMIO Pa3TUUHBIX
BUJIOB U (hOpM IIpENICTABICHMSI, [TOJIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XUMHUYECKOIO COJAEpKaHMsl, CIpaBOYHbIE MocoOus, pecypcbl HHTepHera),
KPUTHUYECKH OLICHUBATh MPOTHUBOPEUMBYIO U HETOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHUE MPUMEHSATH Pa3In4HbIe METO/bI U 3alIPOCHI ITPU MOUCKE U 0TOOpE MH(OpMALTUU
Y COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIMMBIX JIJISl BHITOJIHEHHS YYEOHBIX U MO3HABATEIbHBIX
3aJa4  ONpEAENIEHHOr0 TUla, NpPUOOpEeTeHHuEe OombiTa B  OO0JACTH  HCIOJB30BaHUS
MH(GOPMALIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJIOTUH, OBJAJCHUE KYJIbTYpOH aKTUBHOIO
MCIIOJIb30BAHUS PA3IMYHBIX MTOMCKOBBIX CUCTEM, CAMOCTOATENIBLHO BbIOMPATh ONTHUMAIBHYIO
dbopmy npeacraBieHuss UHGOPMALMK U WIUTIOCTPUPOBATH PEIIAEMbIE 33/1a4l HECIIOKHBIMU
CXeMaMu, IuarpaMmmamu, ApyrumMu popmamu rpa@uky U uX KOMOMHALMSIMU;

YMEHHE UCHOJb30BaTh U aHAJIM3UPOBATh B Mpolecce yueOHOM M HcCe10BaTeNbCKON
AESITeIbHOCTY HMH(POPMAIMI0 O BIUSHUU MPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA U
TPAHCIIOPTA HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM CpeIbl.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUSA:

YMEHHS 3a/aBaTh BOMNPOCHl (B XOJ€ auanora W (WiM) AWCKYCCHUU) IO CYHIECTBY
oOcyxnaemMoil Tembl, (HOPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTEIHHO BBIMOJIHEHHUS
MPEUIOKEHHOW 3a/1a4u;

YMEHHUSl TPEACTABIATh IOJYYEHHBIE Ppe3yJbTaThl IMO3HABATEIbHOW JEATEILHOCTH B
YCTHBIX M TMCBMEHHBIX TEKCTaX; JeNaTh NPE3EHTALUI0 pPe3yJbTaTOB BBINOIHEHUS
XUMUYECKOTO OKCIepUMEHTa (JIabopaTOpHOrO OmbITa, JabopaTopHOl pabOTHl 1O
HCCJIEIOBAaHHUIO CBOMCTB BELIECTB, YU€OHOTO MPOEKTA);



YMEHHs Y4EOHOTrO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATENIbHOM
U UCCIIEIOBATEeNbCKON AESITENbHOCTH MPH PEHICHHH BO3HMKAIOMIMX MpOOJeM Ha OCHOBE
yuéta OOLIMX MHTEPECOB M COIJIAacOBaHUS MO3ULUN (00CYyX aeHHsS, OOMEH MHEHUIMH,
«MO3TOBBIE€ HITYPMBD», KOOPAUHALIMS COBMECTHBIX JIEHCTBUH, ONpPEIEICHUE KPUTEPUEB 110
OLICHKE Ka4yeCTBA BBIITOJIHEHHOW PabOThI U JPYTHUE).

PerysiTuBHbIe YHUBepPCAJbHbIE YUeOHbIe AelicTBUS:

YMEHHE  CaMOCTOSITEJIBHO  ONpENesTh  LEIu  JIeATENbHOCTH, IJIaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh M MpPU HEOOXOAMMOCTH KOPPEKTHUPOBATH  CBOIO
NEeATEeIbHOCTh, BBIOMpaTh Haubojee 3PGEeKTUBHBIE CHOCOOBI peIICHHS YYCOHBIX H
MO3HABATENBHBIX 33]]a4, CAMOCTOSITEIbHO COCTABIISATh WM KOPPEKTUPOBATH MPENI0KEHHBIN
QITOPUTM JCUCTBHI NMPHU BHINOJHEHUH 3aJaHUM C Y4ETOM IMOTYYECHHs] HOBBIX 3HAHHUI 00
U3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLMSIX, OLEHUBATh COOTBETCTBUE IOJIYYEHHOI'O
pe3yibTaTa 3asBJICHHOW LENIM, yYMEHHME HCIOJb30BaTh U AaHAJIU3UPOBATh KOHTEKCTHI,
MpeasiaraéMble B YCIOBUM 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pPE3yNbTaTOB IO OCBOCHHUIO OO0S3aTENIBHOIO COJEPIKAHMS,
YCTaHOBJICHHOTO JaHHOW (enepanbHO paboyelt MporpaMMoi, BBIICISIOT: OCBOCHHBIE
0oOyYarolmMUMHUCA Hay4YHbI€ 3HAHUSA, YMEHUS U CHOCOOBI ACHCTBUM, crienudpuyecKue s
MpeaMETHON 00J1acTh «XUMUS», BUABI JEATCIBHOCTH MO IMOJYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpHpEeTalny, MNpeoOpa3OoBaHUI0 W TMPUMEHEHUIO B PAa3IUYHBIX YYeOHBIX M HOBBIX
CUTYaIUSIX.

K xoHiy o0yuenusi B 8 kiiacce nmpeaMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JIOJKHBI
OTpaxkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUH:

e PACKPBIBATH CMBICJI OCHOBHBIX XUMUYECKHUX MOHITHI: aTOM, MOJICKYJIa, XUMUYECKUM
AJIEMEHT, IPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMECh (OJHOpOAHAs M
HEOJIHOPOJIHAs), BaJCHTHOCTh, OTHOCHTENIbHAsI aTOMHAs M MOJICKYJsipHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAas Macca, MaccoBas JOJs XHMHYECKOro
AJIeMEHTa B COEIMHEHUHU, MOJISIPHBIA OOBEM, OKCHJA, KUCJIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPUILIATEIBHOCTh,  CTENEHb  OKHUCJICHHS,  XUMHUYECKas  peaxius,
KJaccuuKaIus peakiui: peakiuu COSIUHEHUS, PEaKIMU Pa3NIoKEeHHs, pPeaKluu
3aMEIIeHMs], Peaklud OOMEHa, 2K30- M JHAOTEPMUUYECKUE PEAKIUHU, TETIOBOU
addekT peakuu, SAPO aToMa, AICKTPOHHBINM CJIOW aTroMa, aToMHas OpOUTaIb,
paguyc aroma, XMMUYECKasi CBS3b, MOJIIPHAS U HEMOJSpPHAs KOBAJICHTHAs CBS3b,
WOHHAasl CBsI3b, HOH, KaTHOH, AaHWOH, pAacTBOp, MaccoBas JI0Js BeIECTBa
(TIpolieHTHAsl KOHIIEHTpAIKs) B pacCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUA W TMPUMEHSTH 3TU
MOHSTHUSI TIPU OTIMCAHUU BEILIECTB U UX MPEBPAIICHUN;

e HCIOJIb30BaTh XUMUYECKYI0 CHMBOJIMKY JJIS COCTaBieHUS (OpMYyJ BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKLINM;

e OINpPEAENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSAX, CTETICHb
OKHCJICHHUS] 3JIEMEHTOB B OWHAPHBIX COEAUWHEHUSIX, MPUHAMJIC)KHOCTh BEIECTB K



onpenenéHHOMY KJIacCy COEAMHEHUH Mo QopmynaMm, BUI XUMHUYECKON CBS3U
(KOBaJICHTHAsi U MOHHAs) B HEOPTaHUYECKUX COCIUHEHUSX;

e packpsiBath cmbich [lepuoanueckoro 3akona JI. M. MenzeneeBa: 1eMOHCTpUPOBATh
NOHUMAaHUE MEePUOJINYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHUX DJIEMEHTOB OT HMX
nosnoxeHuss B llepuoanueckoil cucteme, 3aKOHOB COXPAaHEHHsSI MacChl BEIECTB,
MTOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOTraapo;

e OIKCHIBATH W XapakTepu3oBaTh TabnuuHyio Qopmy Ilepuonnyueckoit cucTeMbl
XUMHUYECKUX 3JIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpymnmna)» u
«mobounas noarpynna (b-rpynma)», manbie ¥ OoJbIIME TEPUOJbI, COOTHOCUTH
0003Ha4YeHHUA, KOTOpBIe UMeIoTcs B Tabnuie «llepuoanueckas cucrema XUMAYECKUX
anemeHToB /I. 1. MeHnneneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUS ATOMOB
XUMHUYECKUX DJEMEHTOB (COCTaB M 3apsj sApa, OOIIEe YHUCIO JIIEKTPOHOB H
pacrpeiesieHUe UX 1o JIEKTPOHHBIM CJIOSIM);

e KJIAaCCU(pUUUPOBATh  XUMUYECKHE  DJIEMEHThl, HEOPraHWYECKHE  BEIIECTBa,
XUMHUYECKUE peakuuu (10 YUCITY M COCTaBYy YYacCTBYIOLIMX B PEAKIUHU BELIECTB, IO
TErI0BOMY 3P (DEKTY);

e XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHE CBOMCTBA BEIIECTB Pa3TUUYHBIX
KJIaCCOB, TMOATBEpKJasg OINUCAHHE MPUMEPAMU  MOJIEKYJSIPHBIX  YpaBHEHHI
COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIIHIA;

e TIPOTHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT UX KaYECTBEHHOI'O COCTAaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUECKUX MTPEBPALICHUN B PA3IMUYHBIX YCIOBUSX;

e BBIUHUCISATH OTHOCUTEIBHYIO MOJEKYJISPHYIO W MOJIIPHYIHO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (opMyJsie COEAUHEHUS, MacCOBYIO
JI0JIF0 BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUYETHl MO YPABHEHUIO XHUMHYECKOM
peakiuy;

e TMPUMEHATH OCHOBHBIC ONEPALMU MBICIUTEIBHON AESITEIbHOCTU — aHAJIU3 U CUHTE3,
cpaBHEHHME, 0000IIeHHe, CHCTEMaTHU3alldio, KJIacCH(UKAIMIO,  BBISIBICHHUE
MIPUYUHHO-CJIEACTBEHHBIX CBSA3EH — Il U3YUYEHUS CBOMCTB BEILIECTB U XUMHUUYECKUX
peaKklMii, eCTECTBEHHO-HAyYHble METOJAbl MO3HAHUS — HAOJIIOJIEHHE, MU3MEpPEHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (peaibHbIN 1 MBICIICHHBIN ),

e CIEJOBaTh TMpaBWJIaM TIOJIb30BAHUS XMMHUYECKOM TOCY/ONM u J1abopaTOpHBIM
o0opyZI0BaHUEM, a TaKKe MpaBuiIaM OOpalleHusl ¢ BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSIMA TI0  BBIMIOJIHEHUIO JTA0OPATOPHBIX XUMHUUYECKHUX OIBITOB TIO
MOJIYYECHUI0O W COOMpaHUI0 Ta3000pa3HBIX BeEMIECTB (BOAOPOJAa U KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIACIEHHOM MacCOBOM J0JIEM PacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBATh M  MPOBOJUTH XUMHYECKHE DKCIEPUMEHTHI IO
pacIo3HaBaHHUIO PACTBOPOB ILIEIOYEH U KUCIOT C MOMOIIbI0 HHANKATOPOB (JIAKMYC,
(deHondTanenH, METUIOPAHK U IpyTHUe).

K koH1y 00yueHust B 9 kjacce nmpeaMeTHbIE pe3ysIbTaThl HA 0230BOM YPOBHE JIOTKHBI

oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIIUXCS YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XUMHYECKUX MOHSATUNA: XUMUYECKUN PJIEMEHT, aTOM,
MOJIEKYJla, MOH, KAaTHOH, aHHWOH, MPOCTOE BEUIECTBO, CJOKHOE BEIIECTBO,



BAJIECHTHOCTb, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKHCIIEHUS, XUMUYECKAs peaKIus,
XUMHUYECKas CBsI3b, TEIUIOBOU 3((EKT peakiuu, MOJIb, MOJSIPHBIN 00bEM, pacTBOD,
AIEKTPOIUTBI, HEDJIEKTPOIUTHI, JJIEKTPOIUTUYECKAS NHCCOLMALMSA, pPEaKLNU
MOHHOrO OOMEHa, KaTajau3aTrop, XHUMHUYECKOE paBHOBecHe, oOOpaTUMbIE U
HEOOpaTUMBbIE PEAKIUHU, OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAKIIMH, OKUCIUTEND,
BOCCTAaHOBUTENb, OKHCICHHWE M BOCCTAaHOBJICHHUE, aJUIOTPONHs, aM(OTEPHOCTD,
XUMUYECKass CBsA3b (KOBAJICHTHAs, HWOHHAs, METaJUIM4YecKas), KpUCTaNInyecKas
pemeéTKa, KOppOo3usi METAIUIOB, CILIABBI, CKOPOCTh XMMUYECKOW PEAKIINUH, IPEIETBHO
nonycrumas konuentpanus [1JIK Bemiectsa;

WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMUYECKHUX MOHATUN U MPUMEHATH 3TH
MOHATHUS IIPU ONMCAHUHU BEILIECTB U WX MPEBPALLECHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJIi COCTaBlieHUsS (QOpMyJ BEHIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINN;

ONpENENsITh BAJICHTHOCTh M CTENEHb OKHCIECHHUS XHUMHYECKUX OJJIIEMEHTOB B
COEAMHEHNAX PA3JIMYHOTO COCTaBa, NPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeQUHEHUH no (opmysam, BUJ XUMUYECKOMN CBSI3U (KOBaJE€HTHAs, HOHHAs,
METAJJIMYECKasl) B HEOPraHMYECKUX COCAMHEHUSX, 3apsj] HOHA IO XUMHUYECKOU
(dopMmyiie, XxapakTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COSAMHEHUM, TUIL
KPHUCTAJUINYECKON PEIIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath  cmbici  llepuommueckoro 3axkona J[. WM. MengeneeBa wu
JE€MOHCTPUPOBATh €ro IMOHMMAaHME: OMNHMCHIBATh M XapaKTEpU30BATH TaOJIMYHYIO
dopmy Ileproguueckoil CHUCTEMBl XUMHYECKHX 3JIEMEHTOB: pa3ivyaTh IMOHATHUS
«rnaBHas noArpymnmna (A-rpynna)» u «nobdounas noarpynna (b-rpymnmna)», manele u
0OJIBIIME EPUOBI, COOTHOCUTH 0003HAUEHHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKON
Ta0JMIle, C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHMSI aTOMOB XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apA] sApa, 00IIee YUCIIO FIEKTPOHOB U paclpeesieHue X Mo
AJIEKTPOHHBIM CJIOSIM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
AJIEMEHTOB U UX COEIMHEHMI B Mpejesiax MaJlbIX NEPHOJ0B U TJIABHBIX MOAIPYMI C
YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(PUIIMPOBATh ~ XMMHYECKHE  DBJIEMEHThl, HEOPraHMYEeCKHUE  BEIECTBa,
XUMHUYECKHUE PEeaKIUH (IO YUCIy U COCTaBY YYAacTBYIOLIMX B PEaKLMHU BEIIECTB, MO
TeIioBOMy 3(¢(deKkTy, N0 H3MEHEHHMIO CTENEeHEeH OKUCICHHS XUMHUYECKUX
AJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBaTH) OOIMIME U crnerudUUecKue XUMHYECKHE CBOMCTBA
IIPOCTBIX U CJIIOXKHBIX BEIIECTB, MOATBEPK/1ast ONMCAHNUE IPUMEPAMU MOJIEKYJIIPHBIX
Y MOHHBIX YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEAKLIUN;

COCTABJISITh YPAaBHEHUS JJEKTPOJUTUYECKOM IHUCCOLNMALMU KHUCJIOT, LIEJIoYeld H
COJIEH, TIOJIHBIE M COKPAILEHHbIE YPaBHEHUS PEaKIMi HOHHOTO 0OMEHa, ypaBHEHUS
peaKuui, NOATBEPXKIAKOMIMX CYIIECTBOBAHWE T'€HETUYECKOM CBSI3M  MEXKIY
BELECTBAMHU PA3JIMYHBIX KIJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN MOCPEACTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OanaHca 3TUX Peakluid;



MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3MOKHOCTHU
MPOTEKAHUSI XMMUYECKUX NMPEBPALIEHUI B PA3JIUYHBIX YCIOBUSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJK0 XHMHUYECKOTO 3JEMEHTa MO (OpMyJie COEOUHEHMS, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOpPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XHUMHYECKOU
peakuuy;

coOnrofaTh MpaBWiIa MOJb30BAaHUS XHMMHUYECKOM MOCYyIoll u  J1abopaTOpHBIM
00Opy/IOBaHUEM, a TAKXKE INpaBUiIa OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUUSAMHU 110 BBIIOJHEHUIO JIA0OPATOPHBIX XHWMHUYECKUX OIBITOB IO
HOJIYYEHHIO U COOMPaHHIO ra3000pa3HbIX BEIIECTB (AaMMHAKa U YTJIEKHUCIIOTo ra3a);
MPOBOJIUTh PEAKLUHU, MOATBEPKIAIOIINE KAaYeCTBEHHbI COCTaB Pa3IMYHBIX
BEIIECTB: PaclO3HaBaTh ONBITHBIM MyTEM XJIOPHUA-, OpOMHUA-, HOIUA-, KapOOHAT-,
docdar-, cwiukar-, cyiabpaT-, THAPOKCUA-UOHBI, KAaTUOHBl AMMOHMS M HOHBI
M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOUIME B BOJHBIX pPacTBOpax HEOPraHHUYECKUX
BELIECTB;

MPUMEHSATH OCHOBHBIE ONEPALHA MBICIIUTEIBLHON IEATEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHE, 0000IleHNE, CUCTEMATHU3alllio, BBISIBICHHE NPUYUHHO-CIIEICTBEHHbBIX
CBA3EH — JUISl U3YYEHHsI CBOWMCTB BEIIECTB M XUMUYECKHX DPEAKLUMN, €CTECTBEHHO-
Hay4YHblE METOAbl TMO3HAaHWA — HaOIIOJEHUE, HU3MEpPEHUe, MOJIEeIMPOBaHHUE,
AKCIIEPUMEHT (pEeaJIbHBIN U MBICJICHHBIN ).



8 KVIACC

TEMATHYECKOE IINTAHUPOBAHUE

Ne

HaunmenoBaHue pa3xejioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (HM(POBHIe)

n/n IIPOrpaMMsI Beero KoHTpoabHbIe IIpakTnyeckue o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHYECKHE OHATHUSA
X — §)

1.1 ecigf;omﬁﬁl;ay}: 1(; ;zf;zecxoﬁ 5 2 Bubmmoreka HOK

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

JIeSITEILHOCTH YeJIOBEKa
bubnnoreka IIOK

1.2 BemiecTBa 1 XUMHYECKUE PEAKITUN 15 1 https://m.edsoo.ru/7f41837c

Hroro mo paszneny 20

Pazjen 2. Baxkneiimme npeacTaBuTe/ M HEOPraHMYECKHUX BellIeCTB
21 Boznyx. Kucnopoa. Iloustue 06 6 bubnuoreka [JOK

’ OKCHIaX https://m.edsoo.ru/7f41837c
29 Bonopoa.IlonsaTtue o kuciorax u 8 1 bubnmnorexka HOK

' COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nuoreka [IOK

’ OCHOBAaHHUIX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJ1acChl 11 1 5 bubnmnorexka HOK

' HEOPTraHWYECKUX COCTMHCHUI https://m.edsoo.ru/7f41837c

Hroro mo paszneny 30

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnueckux 3aemMeHToB /. U. MenaesneeBa. CtpoeHue arToMoB. XuUMHUYeCKAast
cBsI3b. OKNCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaAKIIUN

[lepronnueckuii 3aKOH U

31 [Tepuoanueckas cucrema 7 bubmuoreka [IOK
' XUMUYECKHX 3JieMeHTOB [[. 1. https://m.edso0.ru/7f41837c
MengeneeBa. CTpoeHne aTroma
XUMHUYECKas CBA3b.
3.2 OKUCIUTENbHO- 8 1 bubnnorexa LIOK

BOCCTAHOBUTCIIBHBIC PCAKIINN

https://m.edsoo.ru/7f41837¢c



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/7f41837c

but6mmoreka [IOK

Hroro no pasaeny 15 https://m.eds00.ru/7f41837¢
P 3 Bbu6nuoreka [IOK

C3CPBHOC BPECMs https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/7f41837c
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9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaunmeHoBaHHe pa3aejioB U TeEM nudpoBbIie
Ne n/m P Konrtpoabnsie | Ipakruueckue (mucpp )
NMPOrpamMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. BeniecTBO U XUMHUYeECKHE PeaKIun
11 [ToBTOpenue u yriryoiieHre 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3JIENIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DICKTPOIUTHYCCKAS JUCCOIUAITHS. 3 1 1 bubnroreka [JOK
' XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo0.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO01mas xapakTepuCcTHKa XUMUIECKUX 4 1 bu6mmoreka [IOK
' anemeHToB VIIA-rpymnmesl. ["anorenst https://m.edsoo.ru/7f41a636
OO6m1ast XxapakTepruCTUKa XUMUYECKHUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmorexa HOK
' PymisL. 6P https://m.edso0.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.3 aneMeHTOoB VA-rpynmsl. A30T, Gpochop u ux 7 1 bubmorexa [JOK
' A ’ P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIESCKUX
2.4 aneMeHToB |VA-Tpymmel. Yraepon u 8 1 2 bubmorexa HOK
' . PYIIIBL poaL https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCAMHCHHUS
Hroro no pazneny 25

Pazpea 3.

MeTaiibl M UX COCANHCHUHA



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

. bubmuoreka [JOK
3.1 Obume cBoiCTBA METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxxuelnme Metayuibl 1 UX COEIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepHaiibl B JKU3HH YEJI0BEKA 3 bubmnorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Hroro mo paszneny 3
PesepBHOE Bpems 3 bubmorexa [IOK
p p 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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KosmuecTBo yacos DJIeKTPOHHbIE
[
o/ Tema ypoka B Kontposbnbie | Ilpakruueckue | LHppoBbIe
cero padoThI padoThI oOpa3oBaTe/IbHbIE
pecypchl
1 ITpeamer xumuu. Posib XMMUU B jKU3HU YesloBeKka. Tema u 1 bubnnorexa [{OK
BEILIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METOIaX TTO3HAHUS B XUMHUHU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
3 [TpakTuueckas pabota Ne 1 «IIpaBuna paGoTsl B 1abopaTopuu 1 1 bubmmoreka [JOK
U ipuéMbl oOpaleHus ¢ 1a00paTOpHBIM 000PYIOBAHHEM) https://m.edsoo.ru/ff0d23dc
bubnunoreka LIOK
4 q . 0 i 1
UCThIC BemecTBa U cMecu. CriocoObl pa3iesieHus CMecei https://m.edsoo.ru/fod26ca
5 ITpakTryeckas padora Ne 2 «Pa3nenenue cMmeceil (Ha mpumepe 1 1 bubnuoreka [JOK
OYHMCTKH MTOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bubanoreka LIOK
6 A 1
TOMBI H MOJCKYIIHE https://m.edsoo.ru/ff0d2a6c
7 XHUMHYECKUE JIEMEHTBI. 3HAKH (CUMBOJIBI) XHMHUYECKUX 1 but6mmoreka [IOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl10KHBIE BEIIECTBA 1 bubmorexa [TOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYECHHE 1 bubmorexa HOK
YAPHOE Y4 https://m.eds00.ru/ff0d2d50
10 3aKO0H MOCTOSIHCTBA COCTaBa BEIeCTB. XUMUYecKas hopMyIa. 1 bubmuoreka [{OK
BaneHTHOCTh aTOMOB XMMHUUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
OtHocutenbHas arToMHasi Macca. OTHOCUTEIbHAS but6mmoreka [IOK
11 1
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 7011 XUMHYECKOTO DJICMEHTA B COEIMHECHUN 1 bubmorexa TOK

https://m.edsoo.ru/ff0d350c



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
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

bubnunoreka LIOK

13 K . Mons. M
oJm4ecTBO BemiecTBa. Moinb. Mossipaas Macca https://m.edsoo.ru/Ff0d5230
14 duznyeckue U XUMHUUECKHE BICHUS. XUMHUUYECKask PeaKius bubmmorexa LIOK
' peart https://m.edsoo.ru/ffod37fa
15 IIpu3Haku ¥ yCcaoBUS MPOTEKAHUS XUMUUECKUX pPEeaKIuid bubmorexa LHOK
P 4 P peatdt https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. XUMUYCCKUE YPaBHECHUS bubmorexa LOK
P HHECTE: P https://m.edsoo.ru/ff0d3b88
17 Brrunciienunst KoJimuecTBa, MacChl BEIIECTBA 110 YPABHEHUSIM bubnnorexa [JOK
XMMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d5708
18 Kiaccudukanmss XuMHUUeCKUX peakinid (COSTMHEHHUS, bubanoreka [JOK
pasnoKeHus1, 3aMeIeHns, 0OMEeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbIH-3HLMKIONIEAUCT. O600IIEeHNE U Bbu6mmoteka [JOK
cucTeMaTu3alus 3HaHU| https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padorta Nel no teme «BemiecTBa 1 XuMHUeCKre bubmmnoreka HOK
peakuumn» https://m.edsoo.ru/ff0d4290
21 Bo3ayx — cmech razos. Cocras Bo3nyxa. Kuciaopog — bubmmnorexa LIOK
3JIEMEHT U MPOCTOoe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
29 duznyeckue U XUMHUYECKHE CBOMCTBA KUCIOpoa (peaKkuu bubnnorexa [JOK
okucnenus, ropenue). [Tonstue 06 okcugax https://m.edsoo.ru/ff0d4614
93 CriocoOsI MmoTyueHus: KUCIOPO/ia B JIa0OpaTOPUH U bubnuotexa [JOK
MPOMBIIUIEHHOCTH. [IprMeHenune kucinopoaa https://m.edsoo.ru/ff0d497a
TennoBoit 3pPekT XUMUIECKOHN peaKIuu, TOHITHE O
24 TEPMOXHUMHUYECKOM YPAaBHEHHH, SK30- M SHIOTEPMHUECKUX bubmorexa [TOK
p yp ’ p https://m.edsoo.ru/ff0d4790
peaKusx
TonnuBo (He(Th, yroiab U MeTaH). 3arpsi3HeHHE BO3AyXa,
25 CIIOCOOBI €r0 IIPeIOTBPAIIIEHNS bubmmorexa TIOK
P P https://m.edsoo.ru/ff0d4c4a
26 [Tpaktrueckas padota Ne 3 o teme «Ilomydyenue u cooupanue bu6muoreka [IOK

KHCIIOpO/1a, U3YUYEHUE ero CBONCTB»

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d4290
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97 Bonopon — snemeHT u npocroe BemecTBo. Haxoxaenue B bubmuotexa [JOK
pupoe https://m.edsoo.ru/ff0d4ddo
du3nYecKre U XMMUYECKUe CBOMCTBA Bojopoia. [Iprumenenne bubmuorexa [IOK

28
BOJIOpOJIA https://m.edsoo.ru/ff0d4ddo

bub6nmoreka IIOK

29 Honsrite 0 KHCIOTAX i COMX https://m.edsoo.ru/ff0d50d2

bub6nmoreka [IOK

30 C 0 0

oCcoObI MOJyYEHHUsI BOJIOPO/Ia B 1abopaTopuu https://m.edsoo.ru/Ff0d4ddo

31 [IpaxTuueckas padora Ne 4 o reme «llomyuenue u cobupanue bubnuoreka [IOK

BOJIOPO/Ia, U3YYECHHUE Er0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
bubnuoreka [{OK
2 M i & . A

3 OJIApHBIN 00BEM Ta30B. 3aKOH ABOTaIpO https://m.edsoo.ru/ff0d542e

33 Broraucnenuns 00pEMa, KoJIMUeCTBa BEIIECTBA T'a3a MO €ro bubnuoreka [{OK
M3BECTHOMY KOJIMYECTBY BEIIECTBA WIH 00BbEMY https://m.edsoo.ru/ff0d55a0

34 Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO PEAKIINH Ha bubnmnorexa [JOK
OCHOBE 3aKOHA 00OBEMHBIX OTHOLIECHHUH ra3oB https://m.edsoo.ru/ff0d5708

35 duznueckre 1 XMMUYECKHE CBOMCTBA BOJIbI bubmmorexa [TOK

A https://m.edsoo.ru/ff0d587a
bu6nmorexa LIOK
i. I1

36 CocraB ocHoBanwii. [ToHsiTHEe 00 MHAMKATOpPAX https://m.edsoo.ru/ff0d59e2

37 Boga kak pactBoputens. HachllieHHbIe 1 HEHACHIIIICHHbBIE bubmuoreka [JOK
pacTBOpbl. MaccoBas 0J1s1 BEIECTBA B pacTBOPE https://m.edsoo.ru/ff0d5b40
[TpakTuyeckas padora Ne 5 mo teme «IIpuroroBienue

38 ACTBOPOB C ONPEAEIEHHON MACCOBOM J0JIEW pacTBOPEHHOTO bubmmorexa [IOK
P P pel A P P https://m.edsoo.ru/ff0d5eba
BEIIIECTBAY
KonTponbnas padota Ne2 mo teme «Kucnopona. Bonopon.

39 Bo ai P PO, BOAOPOA bubmuoreka [{OK

A https://m.edsoo.ru/ff0d6342
b K
40 Oxkcupl: cocTaB, KiIacCU(pUKAIUsI, HOMEHKIIATypa nbmorexa I10

https://m.edsoo.ru/ff0d664e
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41 ITonydyeHne u XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubmuotexa [JOK
aM(OTEPHBIX OKCUIIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMs: cOCTaB, KJIACCU(PHUKAIIHI, HOMEHKIATypa bubamorexa LIOK
' ’ L, P https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue nu XuMHUYECKHE CBOMCTBA OCHOBAHU M bubmmorexa [JOK
yi https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kimaccudukanms, HOMEHKIATypa bubmmorexa [JOK
' ’ L, P https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnue u XUMHUYECKHE CBOMCTBA KUCIOT bubmmorexa [IOK
ya https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIATypa, CIOCOObI MOTyYEHUS, bubanoreka [JOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabota Ne 6. Pemienue skcriepuMeHTaIbHBIX
47 3ana4 1o reMe «OCHOBHBIE KJIaCChl HEOPTraHMYECKHIX bubmorexa LIOK
A . p https://m.edso0.ru/00ad9b7c
COCTTUHEHHIN
48 I'enetnyeckas CBSI3b MEXKAY KJacCaMHM HEOPTraHMYECKHUX bubnmoreka [JOK
COCIMHEHUI https://m.edsoo.ru/00ad9a50
bubmnoreka IIOK
49 O06o0061IeHre U cucTeMaTu3alus 3HaHu!
B H https://m.edsoo.ru/00ad9ch2
50 KonTponbnas padota Ne3 no teme "OCHOBHBIE KJIaCChI bubmmnoreka HOK
HEOPraHUYeCKUX CoeaMHEeHUN" https://m.edsoo.ru/00ad9ela
51 [lepBble TOMBITKY KJIACCUPUKAUN XUMUYECKUX HJIE€MEHTOB. bubmuorexa [IOK
[TonsiTHE 0 rpynmax CXOAHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema bubmuoreka [JOK
52
xuMHuueckux snemenToB . . Mennaeneena https://m.edsoo.ru/00ada52c
53 [lepuoapl, rpynmbl, OATPYIIIIbI bubmorexa HOK
PHOIEL, TPYHIIBL HOAPY https://m.edsoo.ru/00ada52c
Crpoenune atoMoB. CocTaB aTOMHBIX sijiep. M30Tombl
y p Acp bubnunoreka LIOK

https://m.edsoo.ru/00ada342
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55 CrtpoeHue 31IeKTPOHHBIX 000JI0UE€K aTOMOB JIEMEHTOB 1 bubmmoreka [JOK
[Tepuonnueckoit cucremsl /. . Menneneena https://m.edsoo.ru/00ada6bc

56 XapakTepuCcTUKa XUMUYECKOTO 3JIEMEHTA MO €r0 MOJI0KEHUIO B 1 bubnmnoreka HOK
[Tepuonnueckoit cucreme /. 1. Menaeneena https://m.edsoo.ru/00ada824

57 3nauenue [lepuoauyeckoro 3akoHa sl pa3BUTHS HAYKU U 1 bubmmoreka [JOK
npaktuku. Jl. 1. MenaeneeB — y4€HblIi, M€1aror U rpakJjaHuH https://m.edsoo.ru/00ada96e

58 DIEeKTPOOTPUIIATETLHOCTh ATOMOB XUMHUUYECKHUX AJIEMEHTOB 1 bubmmorexa LIOK
poOTPHI https://m.edsoo.ru/00adaab8

bubnuoreka [{OK
59 VowHas XuMHecKas cesp . https://m.edsoo.ru/00adac34

60 KoBaJieHTHast moJIsspHas XMMUYECKas CBSI3b 1 bubmmorexa [JOK
p https://m.edsoo.ru/00adaab8

61 KoBasieHTHast HemoIsipHasi XUMHUYECKas CBS3b 1 bubmmorexa [JOK
p https://m.edsoo.ru/00adaab9

bubmmoreka IIOK
62 Creneip okucneHiA L https://m.edsoo.ru/00adae28

63 OKuCIUTENbHO-BOCCTAHOBUTENbHBIE PEaKIIUU 1 bubmmorexa [TOK
peartl https://m.edsoo.ru/00adb076

bubnmorexa LIOK
64 OKHCIIUTEN U BOCCTAHOBUTEIIH 1 https://m.eds0o.ru/00adb076

65 KonTponbnas padota Ne4 o reme «CtpoeHue aroma. 1 bubmuoreka [JOK
XuMHYECKas CBS3bY https://m.edsoo.ru/00adb486

. o bubmuoreka [{OK
66 PesepBHbIit ypok. O000IIeHNE 1 CUCTEMAaTH3AIHS 3HAHU I 1 https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O600111€HNE U cCUCTEeMaTHU3alus 3HAaHUH 1 E;ISSH/I//I&T:;(;(?S}E) 0ad9ch?

b K
68 PezepBHblil ypok. O00011I€HNE U CUCTEMAaTH3AIMs 3HAHU I 1 hg{?ﬁ;f;;gﬁ /F10d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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9 KJIACC

KoaunuecTBO 4acos

Ne DJIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
padoTbI padoThbI
1 [lepuoanueckuii 3akoH. [lepuonuueckas cucrema 1 bu6nuoreka [JOK
xumudeckux asiemenToB 1. . Menaeneera https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XHUMUYECKUX 1 bubnuoreka [JOK
3JIEMEHTOB NEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX BEIIECTB 1 bubnnorexa LIOK
P P https://m.edsoo.ru/00adb7e2
4 Buapl XUMUYECKO CBS3U U TUIIBI KPUCTAJUIMYECKUAX 1 bu6nunoreka [IOK
PEIETOK https://m.edso0.ru/00adbac6
5 Kontponsnas padora Nel o teme «I[loBTopenue u 1 1
yriayOseHre 3HaHU OCHOBHBIX pa3eNioB Kypca 8 Kiiacca
5 Knaccuukanus XuMU4ecKux peakiuii o pa3inyHbIM 1 bubnmnorexka HOK
[IpU3HAKaM https://m.edsoo.ru/00adbch0
7 [TonsiTHe 0 ckopocTH XMMHYECKOU peakiuu. [lonsarue o 1 bubnmnorexka HOK
TOMOTE€HHBIX U T€TEPOr€HHBIX PEAKIIMIX https://m.edsoo.ru/00adbe9a
[TonsiTne o xumMudeckoM paBHOBecHH. DAaKTOPHI, BIUSIOITNE
8 Ha CKOPOCTh XUMHUYECKOU PEAKIINH U TTOJI0KECHHE 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
9 OKHCINTEILHO-BOCCTAHOBUTELHEIE PEAKIINHT 1 bubnnorexa LIOK
P https://m.edsoo.ru/00adcade
Teopus snekTpoauTudeckon qucconuanuu. CuibHbIE U
but6mmoreka [IOK
10 CJTa0BIe DIIEKTPOJIUTHI 1

https://m.edsoo.ru/00adcd68
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bu6nuoreka [IOK

11 HoHHEIC ypaBHEHHS peaKiuil https://m.edsoo.ru/00add448

12 XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHU B CBETE bubmuorexa [JOK
MPEACTABICHUI 00 AJIEKTPOTUTHUCCKON AUCCOUALINH https://m.edsoo.ru/00add5d8

13 XUMHUYECKUE CBOMCTBA COJICH B CBETE MPEACTABICHUHN 00 bubnmoreka [JOK
BJIEKTPOJIUTUYECKON AUCCOIUALINMI https://m.edsoo.ru/00add8b2

14 [TonsTHEe 0 THIPOIU3E COCH bubamorexa LOK
https://m.edsoo.ru/00add9d4
15 O060061IeHre U cucTeMaTu3alus 3HaHu! E;ISSH/I//I;T:;(;?SE 0addd12

16 [TpakTuueckas pabota Ne 1. «Pemienue s3xcriepuMeHTaIbHbIX bubnuorexa [HOK
3amauy https://m.edsoo.ru/00addbfa

17 KonTponbhas padota Ne2 o teme «NeKTpOIUTUYECKAs bubnmnorexka HOK
aucconuanysa. XuMAYECKUE peakliui B paCTBOpax» https://m.edsoo.ru/00addecO

18 OO6m1ast XxapakTepuCTHKA rajJoreHOB. XMMHUYECKHE CBOMCTBA bubnmnoreka [JOK
Ha MMpUMeEpe XJiopa https://m.edsoo.ru/00addfe2

19 XnopoBogopoa. CoJisiHast KUCI0TA, XUMUYECKHUE CBOMCTBA, bubnmnoreka [JOK
MOJy4YEeHUE, TPUMEHEHUE https://m.edsoo.ru/00ade104

20 ITpakTryeckas padora Ne 2 o teme «IlomydeHue cossiHoOM bubnmnorexka HOK
KHUCJIOTBI, U3yYECHHUE €€ CBOWCTB) https://m.edsoo.ru/00ade348

21 Beruncnenus no ypaBHEHHUAM XUMHYECKUX PEAKIIAN, €CIIU bu6muoreka [JOK
OJIMH U3 PEareHTOB JaH B N30BITKE https://m.edsoo.ru/00ade488
22 OOmas xapakrepucTuka 31eMeHTOB VIA-rpymisr Eg{iﬂ;lr?:g:)gﬁz 0ade6da

93 AnnotponHslie Moupukanuu cepbl. HaxoxaeHue cepsl u eé bu6muoreka [JOK
COCAMHEHHI B Ipupoie. XMMUUYECKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a

24 CepoBonopoi, ctpoeHne, Gpu3nyecKue 1 XuMUIeCKue bubnmoreka [JOK

CBOICTBa

https://m.edsoo.ru/00ade802
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Oxcuns cepbl. CepHast KHCIOTa, GU3HYECKUE M XUMUIECKHE

bu6nuoreka [IOK

25
CBOWCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIMH, JICKAILME B OCHOBE MPOMBIIIEHHOTO

26 croco0a MoJIy4deHUst CEPHON KUCIOThI. XUMUYECKOES bubmmorexa [JOK

i p . ' https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH Cpe/ibl COeTMHEHUSIMU CEPhI

27 BrrunciieHue MaccoBOM OJIH BEIX0AA IIPOAYKTA PECAKIIUU buGnnorexa LIOK

poAyKTa p https://m.edsoo.ru/00adec8a
OOm1ast xapakTepuCTHKA 31eMeHTOB VA-rpynisl. A30T,

28 acTpOCTpaHEHUE B MPUPOC, GU3NICCKHEC U XUMHUCCKUC bubmorexa HOK
PAETIPOCTD PHPOAS, https://m.eds00.ru/00adeea6
CBOICTBa

29 AMMUaK, ero GuU3nYecKue 1 XUMHYECKIE CBOMCTBA, bubnuoreka [JOK
MOJyYCHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004

30 [Ipaktuueckas pabora Ne 3 no teme «llonyyenne ammuaka, bubnmnoreka HOK
M3y4YEHUE €r0 CBOMCTB) https://m.eds00.ru/00adf180

31 A3oTHas KucioTa, e€ Gu3ndecKre 1 XMMUYECKUEe CBOMCTBA bubmmorexa [JOK

’ https://m.eds00.ru/00adf306
Hcnonk30BaHre HUTPATOB U COJICH aMMOHUS B KaUECTBE
32 MHUHEPAIBbHBIX YI0OpeHU. XUMAYECKOE 3arpsi3HEHNE bubnmorexa LHOK
p B yAo0p ' p https://m.edso0.ru/00adf518
OKpY KaroIen cpeibl COeTMHEHUSIMU a30Ta

33 doctop. Oxeun dpocdopa (V) u pochopHas kucnora, bubnmoreka [JOK
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA, MOJTy4yeHHE https://m.edso00.ru/00adf68a

34 Hcnonp3oBanue ¢pocaToB B KaueCTBE MUHEPAIBbHBIX bu6muoreka [JOK
ynobpenuii. 3arpsisHeHHe TPUPOIHON cpebl pocharamu https://m.edsoo.ru/00adfc20

35 VYrnepoa, pacnpocTpaHeHue B Ipupoie, Gu3ndecKue u bubnmoreka [JOK
XUMHYECKHE CBOKCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux (pU3nveckre U XUMHUYECKHE CBOMCTBA.

bu6nuoreka [IOK
36 DKOJIOTHYECKHUE TPOOJIEMBI, CBI3aHHBIC C OKCHJIOM yTJIepo/a

(Iv)

https://m.edsoo.ru/00adfebe
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bu6nuoreka [IOK

37 VYronpHas KUCI0Ta U €€ COIH
https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o teme "llonmydueHue

38 JIEKHCIIOro rasa. KauecTBeHHas peakius Ha KapOOHAT- bubnnorexa LIOK
- " ) P P https://m.edsoo.ru/00ae027e
HOH

39 [TepBoHavabHBIC TOHATHS 00 OPTAHMYECKUX BEIIECTBaX bu6nuoreka [IOK
KaK O COEJMHEHUSX yriepoaa https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coequHeHN bubnmorexa IOK

p A https://m.edsoo.ru/00ae080a

41 [Ipaktuueckas pabota Ne 5. Pemienue skcnepuMeHTaIbHBIX bubnuotexa [HOK
3a7ad4 1o teMe «BaxkHele HeMeTawIbl 1 UX COSTUHEHU https://m.edsoo.ru/00ae0bf2

4 Kontponbnas padota Ne3 no teme «Baxknelime HeMeTauIbl bubnuorexa [HOK
1 UX COCTUHCHUS) https://m.edsoo.ru/00ae0el8
OO6mr1ast xapakTepuCTUKa XUMUUYECKHX IJIEMEHTOB —

43 MeTaJIOB. MeTalindecKast CBsI3b M MeTaJlTndecKast bubmorexa [JOK
KpUcTaJuIM4ecKas pemeérka. Gusnyeckne cBONCTBA https://m.edsoo.ru/00ae103e
METaJIOB

44 XUMHYECKHE CBOMCTBA METAIOB. DJIEKTPOXUMUUYCCKUN PSIT bubnmnoreka [JOK
HaIpsHKEHNUH METaJuIOB https://m.edsoo.ru/00ae1156
O6u1re cnocoObl mosyyeHust MeTayuioB. CIaBsl.

45 BrrunciaeHus Mo ypaBHeHUAM XUMHYECKUX PEAKIIUM, €CIU bubmorexa LOK

yp p ’ https://m.eds00.ru/00ae1156
OJIMH M3 PEareHTOB COJICPKUT MTPUMECH
46 IloHsTHE O KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.edso00.ru/00ae1278
bu6nuoreka [IOK

47 €JIOYHBIE METaJIJIbI
m https://m.edsoo.ru/00ael4b?2

but6mmoreka [IOK

48 OKcuIbl ¥ THAPOKCUIBI HATPHUS U KU

https://m.edsoo.ru/00ael4b2
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bu6nuoreka [IOK

49 €JIOUHO3EMENBLHBIE METAILIBI — KaIbIUA U MarHui
1 H https://m.edsoo.ru/00ael15e8
50 Baxxueinne coeTMHEHNUA KA bubnmorexa IOK
A H https://m.edsoo.ru/00ael15e8
51 O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUi
bu6nuoreka [IOK
52 JKécTkoCTh BOMIBI U CIOCOOLI €€ yCTpaHEHUS
a yerp https://m.edsoo.ru/00ae1886
53 [TpakTuueckas pabota Ne 6 mo teme "KEcTkocTh BOABI U bubnmnoreka HOK
METO/bI €€ yCTpaHeHus " https://m.edsoo.ru/00aelae8
bubmuorexa [JOK
54 ATIOMUHUN
https://m.edsoo.ru/00aelc64
95 AMpoTepHbIe CBOICTBA OKCHJIA M THIIPOKCHIA bubmmorexa LOK
p g AP A https://m.edsoo.ru/00aelc64
bubnuoreka IIOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
bu6mmoteka [IOK
57 Oxcuapl, ruapokcuasl ¥ coi sxenesa (1) u xxenesa (11
g AP a (D (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHE U CHCTEMATH3AIM SHAHUH
59 [TpakTuueckas padota Ne 7. Pemenne skcniepuMeHTaIbHBIX bubnmnoreka [JOK
3aja4 o teMe «Ba)kHeHIe MeTaIbl ¥ UX COSINHEHUS https://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEAKIUi, €CITu
60 OJIMH U3 PEAreHTOB JaH B U30LITKE UIN COAEPKUT IIPUMECH bubnnorexa LIOK
p . p p ' https://m.eds00.ru/00ae1750
BbrancieHuss MaccoBO# JT0JIM BBIXOa MPOyKTa PEaKIny
61 O000111eHIE U CUCTEMATH3AIU 3HAHUI
62 KonTponbnas padota Ne4 no teme «BaxHeilne MeTaibl U
HUX COEIUHEHUS»
. but6mmoreka [IOK
63 BemecTBa 1 Matepuainbl B MTOBCETHEBHOM KU3HU YETIOBEKA

https://m.edsoo.ru/00ae3f50
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bu6nuoreka [IOK

64 XHUMHYECKOE 3arps3HEHUE OKPYXKAIOIIEH CpPeIbl 1 https://m.edsoo.ru/00ae4270
65 Poibp XuMuM B pellIeHUH SKOJIOTHYSCKUX TTPOOIeM 1 bubmorexa LHOK
P p https://m.edsoo.ru/00ae4270
bu6nmoreka [IOK
P i . i 1
66 e3epBHBIN ypok. O000IIeHNE 1 CUCTEMATH3AIUS 3HAHUI https://m.edsoo.ru/00ae0d0a
. . bu6mmoreka [IOK
7 P . 1
6 e3epBHBIN ypok. O000I1IeHre U cUucTeMaTu3alus 3HaHU I https://m.edsoo.ru/00adb33c
. o bu6mmoreka [IOK
68 PesepBHblitl ypok. O600111€HNE U CCTeMAaTHU3alHs 3HAaHUH 1 https://m.edsoo.ru/00adch?
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» Xumus, 8 kiacce/ ['abpuensu O.C., Octpoymos U.I'., CnaakoB C.A., AKiMOHEpHOE
obmectBo «M3natenbcTBo «IIpocBenienne»
» Xumus, 9 knace/ ['abpuensu O.C., Octpoymos U.I'., CnaakoB C.A., AKroHepHOE
obmectBo «M3narenscTBo «IIpocBeiieHme

METOIUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

[Mabpuensn O.C. Xumus-8: yueOHUK i 001ieo0pa3zoBaTeIbHbIX yUpexKaeHuii - M.:
Apoda.

["a6puensn O.C., Octpoymon U.I'. U3yuaem xumurio B 8 kinacce. {unakruueckoe mocooue.
— M: bnuk mmroc

["a6puensa O.C., Bockoo6oitankosa H.I1. Xumus B Tectax, 3amadax, ynpakHeHHsIX. 8§ — 9
kiacc. — M:/Ipoda

[Mabpuensn O. C. Xumus. 8 KI1.: HaCToJIbHasi KHUTA yuutens,- JI.: J[poda

["a6puensn O.C., Octpoymon U.I'. U3yuyaem xumurio B 9 knacce. {unakruueckoe mocooue.
— M: biuk mtroc

["a6puensn O.C., Bocko6oiinukoBa H.I1. Xumus B Tectax, 3anauax, ynmpakHeHusX. 8§ — 9
kiacc. — M:/Ipoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://school.infourok.ru/videouroki

https://school.infourok.ru/videouroki

(bubmoreka 11OK)

http://school-collection.edu.ru

http://www.mon.gov.ru MuHHCTEpCTBO 00pa30BaHUs U HAYKH

http://www.fipi.ru IToptan ®UITU — denepaibHbIil HHCTUTYT MEAArOTHYCCKUX H3MEPEHUIH
http://www.ege.edu.ru ITopran EI'D (urdopmarmontoi noaaepxku EI'D)
http://www.probaege.edu.ru ITopran Exunblii sx3ameH

http://edu.ru/index.php ®eaepanbhsbiii mopran «Poccuiickoe oOpazoBaHue»
http://www.infomarker.ru/top8.html RUSTEST.RU - ¢enepanbHbliii IEHTp TECTUPOBAHHS.
http://www.pedsovet.org Beepoccuiickuit UaTepuet-Ileacoser.

http://ru.wikipedia.org/ - cBoOOAHAS SHIIUKIIOIC TS,

http://him.1september.ru/ snexTponnas Bepcus ra3eTbl « XUMHUSD
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