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INOACHUTEJIBHASA 3AIINCKA

[TporpammMa o XMMHUHK Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTelbHON IMPOrpaMMbl OCHOBHOTO
obmiero oOpaszoBanus, npenctaBieHHbIX B PI'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUU IpPEenojaBaHus y4eOHOro mpeamera
«Xumusn» B 00pazoBaTenbHbIX oprann3anusix Poccuiickoit deneparmu.

[TporpamMa mo XuMmMuM Ja€T NpeACTaBICHUE O MLesaX, oOwmedl crpareruun oOydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPENCTBAMH y4eOHOrO NpEAMETa, YCTaHABIHWBACT
00s13aTeNIbHOE TPEAMETHOE COJIEpXKaHKe, MPelyCMaTpUBAET paclpeesieHHe ero mo Kiaccam U
CTPYKTYPHUPOBaHUE IO pa3zenaaM U TeMaM IpOorpaMMbl 0 XUMHHU, ONpeseNseT KOIUYeCTBEHHbIE
U KayeCTBEHHBIC XapPaKTEPUCTUKH COJACPKAHUS, PEKOMEHIYEMYI0 IOCIIeA0BaTEIbHOCTh
U3YyYEHHs] XUMHUH C YYETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOIo
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeesieT BOSMOXKHOCTH peaMeTa JUis
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMSI OCHOBHON 00pa3oBaTeIbHOM NMPOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3yabTaTaM 00ydeHUS XUMUU
Ha YpOBHE LeNel H3ydeHUs MpeaMera M OCHOBHBIX BHJOB Y4e€OHO-IIO3HABATEJIbHOM
JEeSITeILHOCTH 00yUYaroIIerocs 0 OCBOCHUIO y4EOHOTO COIEPIKAHMSL.

3HaHuE XUMHUH CIYXKUT OCHOBOW U1 (YOPMUPOBAHMSI MUPOBO33PEHUS 00YUaIOIIErocs, ero
NPECTaBICHUN O MAaTEPUATILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIC XUMHUEH
IPECTaBICHUS O B3aUMOIIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUM BEILECTB B MIPUPOJIE, O MYTAX
pemieHust TI00aNBHBIX MPOOJIEM YCTOHYMBOTO Ppa3BUTHSI YEJIOBEYECTBA — CBHIPHEBOH,
SHEPreTUYecKoil, MUIIEBOM U 3KOJIOrHYecKor 6e30acCHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaau3aliM BO3MOXHOCTEM M camMopa3BUTHS U (OpPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 001Iel 1 PYyHKINOHATBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKUX CIIOCOOHOCTEH 00ydaroLuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHON  y4eOHOH  NEeATENbHOCTH,  OKCIEPHUMEHTAIBHBIX U
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
MpoeCCHOHAIBHON JESTENHHOCTH,

3HAKOMHUT €O CHEeUU(UKON HAydyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TArioM B (HOPMUPOBAHUN
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (HOPMUPOBAHHUIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSIM, K TPHUPOJIE, K 4YeNIOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
o0ydJaronuxcs.

JlaHHble HampaBieHHs B OOyYEeHMHM XUMHM 00€CHeunBaroTCs creuu(uKoil coieprkaHus
y4eOHOTO TIpeAMEeTa, KOTOPBIH SIBIISIETCS TEJAarorM4ecKd aJanTHPOBAHHBIM OTPaKEHHEM
0a30B0il HayKM XMMHHU Ha ONpPeIEIEHHOM JTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHWs OPUEHTHPOBAH Ha OCBOCHHUE
00y4aroIyUMUCs CUCTEMbI NTePBOHAYATIbHBIX MOHATHI XMMUHU, OCHOB HEOPIraHWYECKOH XUMHUH U
HEKOTOPBIX OTAETHHBIX 3HAYMMBIX TIOHSTHIA OPraHUIeCKON XUMHH.

CrpykTypa colepkaHHs MPOrpaMMbl 10 XUMHH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxona k e€ maydeHwmro. ConepkaHWe CKIIAIBIBACTCS M3 CHUCTEMBI TOHATHA O XHMHYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMBl MOHATUH O XMMHYECKOH peakiuu. O0e 3TH CHUCTEMbI
CTPYKTYPHO OpPTaHHM30BaHBI MO TPUHIUITY ITOCIEAOBATEIFHOIO Pa3BUTHS 3HAHWI Ha OCHOBE
TEOPETUYECKHX MPEICTABICHUHN pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YICHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akoHa /. . MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMMU;

— YYEHHS O CTPOCHUHU aTOMa U XUMHUYECKOH CBS3H;

— MpEICTaBIEHUH 00 AIEKTPOIUTHIECKOM TUCCOIIMALIMY BEIIECTB B PACTBOPAX.



TeopeTnueckue 3HAHUS pAcCMAaTPUBAIOTCS HAa OCHOBE SMIIMPUYECKHM IIOJYyYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJIYYCHHS H3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
OPOMCXOOUT C MPUBIEYCHWEM 3HAaHUM M3 paHee M3YyYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESATENbHOCTH YE€JIOBEKAa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHMH MHMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKH, B
IPUOOILEHNH K HAyYHBIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX PEaKLuil, B
(GOpMHpPOBaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[ECTBAMU B IIOBCEIHEBHON KHU3HH.

[lpy W3ydyeHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue ey, Kak:

— (bopMupoBaHUE WHTEILICKTYATbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOpPa30BaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHITHUIO DELICHUH, CIIOCOOHON aganTupoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaIpaBJICHHOCTh OOyYEHHUs Ha CUCTEMAaTHYeCKoe MpHOoOIIeHHe oOyJaroluxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(GopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEH K XUMUM;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3sHOOOpa3HOM JEeATEIbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOYEBBIX
KOMIIETEHIIMI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61mel PyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
yHuclle YMEHUI OOBSCHATh U OLICHUBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, NPUMEHATh MX MpH pelleHuH npolieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYAOBOM JEATENBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU AajJbHENUIIero 00yueHus.

OO1ee yuCiIo YacoB, OTBEAEHHBIX JI MU3YyYEHHUS] XMMHHM Ha YPOBHE OCHOBHOT'O OOILEro
oOpa3oBanmus, coctaBisieT 136 yacoB: B § kacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YEJNIOBEKA. XUMHS B CHUCTEME Hayk. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperatHoe coctossHue BemiectB. llonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHBIE BelleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaleHTHOCTP aTOMOB XMMHUYECKHUX  DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASI MOJIEKYJ I pHAs
Macca. MaccoBast 10J11 XUMHUYECKOTrO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocBsi3b KOJIMUECTBA, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢opMyniaM XUMHUYECKUX COSAMHCHU.

®u3nueckue M XHMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ IMpU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMUYECKHUe ypaBHeHH. Kiaccupukanus XUMHUECKUX PeaKiui
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuu U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpHBIM OOOPYIOBAaHUEM, M3YUYCHHE W ONMHCaHUE (DU3MYECKHUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOMoieHne pu3nuecKux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICICTBHE Mela C KUCIOTOW) SIBIICHUH, HaOII0IeHNE
W ONKCAaHWE TPU3HAKOB MIPOTEKAHUS XUMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmeau (), usydenwe crmocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 MarHurta, (UIbTPOBaHHE, BHINApUBAaHUE, AUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENECHWE OYUCTKA ITOBAPECHHON COJHM, HAONIOJCHUE W ONHMCAHHC
pEe3yNbTaTOB IMPOBEIAECHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3[aHue
MoieNield MOJIEKYI (ITapOCTEP>KHEBBIX).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4eHHUsS KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoge. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIJIOPOJIA.

TermoBoit >(dexT XuMHYECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHUE BO3/JyXa, YCUJIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »snemMeHT W mpocroe BemiecTBo. Haxoknenwe Bomopoaa B OPHUPOJE,
buznyecKkrue 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTsl u comnu.

Momnsipabiii 006E€M ra3oB. PacuéTel Mo XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOMCTBAa BOoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpOJE. 3arps3HEHUE MPUPOAHBIX BOoJ. OxpaHa W OUYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIIOTHEIE, aM(oTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
oKkcu10B. U3NUECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydueHue okcumoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBanuil. dusznueckrne W XMMHYECKHE CBOMCTBa OcHoBaHuil. [lomydyenue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa xucinot. @usndyeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HHUKHOBEHHS U INpEKpallleHus ropeHus (mmoxkapa), 03HaKOMJICHUE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcuaom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB), HAOIIOACHHE 0Opa3IoB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPacTBOPEHUS! BEHIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), MCCIEAOBAHUE OOPA3[0B HEOPraHMYECKUX BELIECTB Pa3IMYHbIX KJIACCOB,
HaOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3aumojeiicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peakuuii HeWTpalau3aluud, [OJyYEeHHE HEpPAaCTBOPUMBIX OCHOBAHMWI, BBITECHEHHWE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanmyeckasi cucremMa xummu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBSA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[lepBble TOMBITKA KIACCU(PUKALNUU XUMHUECKUX dieMeHToB. [loHsTHe O rpynmax
CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE U IIEIOUYHO3EMENbHBIE METAJUIbI, TaJIOr€Hbl, THEPTHBIE Ia3bl).
DNEeMEHTHI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux siemeHToB JI. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIHI JJIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3ortombl. Onexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTHYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUIs pa3sBUTHA HayKH U npakTuku. JI. . Mennenees — y4€HbIl U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HEMoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHHs.  OKHUCIUTEIbHO-BOCCTAHOBUTENBbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PAacTBOpPaMH KUCIOT W IIEJI0Yed, MPOBEACHHUE OMBITOB, WITIOCTPUPYIOMIUX TTPUMEPHI
OKHUCJIUTETFHO-BOCCTAHOBUTENBHBIX PEaKnii (TOpEeHUE, PEaKIuy Pa3I0KEeHUS, COSTUHEHUS ).

Meswcnpeomemnnie ceasu



Peanmu3zanius MeXMIpeIMETHBIX CBsI3€ MPU U3YYCHUU XMMHH B 8 KJIacce OCYIIECTBIISCTCS
4yepe3 HCIOJb30BaHME KaK OOMIMX E€CTeCTBEHHO-HAYYHBIX IOHATHH, TaK W TOHATH,
SIBIISTFOIIAXCSI CHCTEMHBIMHU TSI OT/ICTBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTecTBEHHO-HAYYHbBIC IIOHSTHS: HAYYHbIH (akT, THUIoTe3a, TEOpHs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJICIIUPOBAHKE, U3MEPEHHUE, MOJICITb, SIBIICHUE.

Odusnka: Marepusi, aToM, OJJICKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJI, HW30TOIIbI,
pPalMOaKTUBHOCTh, MOJICKYJa, O3JCKTPUYECKUN 3apsiji, BEIIeCTBO, Tel0, O00BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, buocdepa.

['eorpadusa: armochepa, ruapocdepa, MUHEpalbl, TOPHBIE TOPOIBI, MOJC3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKas peaKuust

Ilepnonnueckuii 3akoH. Ilepmonmueckas cucremMa XuMUYecKHx diemeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTM B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIblUs U UX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIeMEHTOB B [lepuoaudeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3U. THUNBI KPUCTAUIMYECKUX PELIETOK,
3aBHCHUMOCTb CBOMICTB BEIIECTBA OT THUIIA KPUCTAIJIMYECKONM PEIIETKM M BUAA XUMHYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, IeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECTB.

Knaccugukanus XuMUYEeCKAX peaKkuil Mo pa3IudHbIM MpHU3HAKaM (IO YHCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTajuu3aropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTe o ckopocTH xuMuyecko peakuuu. IloHarne 006 oOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonstue o
karanu3e. lloHsatne o XuMHueckoM paBHOBecHU. DaKTOpbl, BIMSIOINIME HAa CKOPOCTh
XUMHUYECKON PEAKIMU U TIOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJEKTPOHHBIM OallaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBleHHE YpaBHEHHH OKHUCIMTEIBbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a AIEKTPOHHOIO OaiaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHH3M JAMCCOIMAllMM BELIECTB C pPa3jIMYHbIMM BHJAMU XHMHMUYECKOH CBS3H.
Crenenp quccounanuy. CuiabHbIE U Cl1aOble SIEKTPOIUTHI.

Peakiiuu monHoro oomeHa. YClIOBHUSI MPOTEKAHMS PEAKIM MOHHOTO OOMEHa, MOJHBIE U
COKpAILEHHBIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
MpEeJCTaBICHUH 00 3IEeKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMu Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
MCCIIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpoB, UCCIIEJOBAaHHE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpoLEecca AUCCOLUAIIII
KHCJIOT, Inenodyed M coineld (BO3MOXKHO HCIIOJIb30BaHHE BHUAEO MaTEepHalioB), IMpPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKU NMPOTEKaHMs peakiuii MoHHOTO oOMeHa (oOpa3zoBaHHE



ocajika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (FOpeHue, peakiuH pa3jIoXkKeHUs, COEAUHEHUs),
pacrno3HaBaHME€ HEOPraHMYECKUX BEUIECTB C IIOMOIIBI0O KAauE€CTBEHHBIX PEAKIUIl Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTauibl U MX cOeJUHEHHS

OOmast xapakrepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XUMHUECKHE CBOMCTBAa Ha NpuMepe xJopa (B3auMOJEHCTBHE ¢ MeTalllaMH, HeMeTaJlJIaMH,
miesouamu).  XusopoBopopod. ConsiHass KHUCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlefcTBre XJiopa M XJI0pOBOJIOPOa Ha OPraHu3M YesoBeka. Baxuelme xsopuabt
U X HaXO0XJEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3MUYECKHE CBOWMCTBA NMPOCTHIX BEUIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHHue, (U3NYECKHEe M XMMHUYEeCKHe cBOHCTBA. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHE M XUMHUYECKHE CBOICTBa
(oOme Kak TMPENCTaBHTENS Kilacca KHUCIOT W CrenuduuecKkue). XUMHYECKHE pPEeaKIuy,
Jekallie B OCHOBE HPOMBIIICHHOTO croco0a MosiydyeHus: cepHoil KucioTbl. Ilpumenenue
cepHOii KucIoThl. COJIM CePHOM KHCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OcCoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHMsS. A30T, pacHpocTpaHeHHWe B Hpupoie, (QU3UUecKue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3NIecKue 1 XUMUIECKHIE
CBOWCTBA, MoslyueHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHbI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyu4EHUE,
¢u3nyeckue M XUMHUYECKUE CBoilcTBa (0oOlIMe Kak TNpeAcTaBUTENs Kiacca KUCIOT U
cnenuduyeckne). Mcnonap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HEHHE OKPYKAIOLIe Cpeibl COeAMHEHUSIMH a30Ta (KUCIIOTHbIE
JOKIM, 3arps3HEHHE BO3/yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
doctopa, ¢pusznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kuciorta,
¢usznueckne M XHMMHUYECKHE CBOWCTBa, moiydyeHue. lMcmonb3oBanue ¢ocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHToB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTENEHH OKHCICHHS. YTIIEpO, alUIOTPONHbIE MOIU(PHUKAIIMY, pACTIPOCTPaHEHHE B
npupoze, Gpusndeckue U XUMU4Yeckue cBoiicTBa. Ancopouus. KpyroBopot yriepona B mpupoe.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMHUYECKHe CBOMCTBA, JIeiiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJIOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA APQeKT. YronbHas KUCIOTa U €€
coiu, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-wmoHBL.  Vcmonb3oBaHue  KapOOHaTOB B ObITY, MEAWLUHE,
MIPOMBIIIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COCIMHEHMSX YIiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YyKCcycHas Kucnorta). IlpuponHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), MPOAYKTH HX MepepaboTKu
(6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE O OMOTOTUYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, YyrieBoJaXx — M HMX pOJM B KU3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX ¥ HEOPTaHMUECKUX COETUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyuYe€HHE M NpPUMEHEHHE.
Coenunenus kpemHusi B mnpupoge. OOmme mnpencraBieHuss o6 okcuge kpemuus (IV) u



KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimue
CTPOUTENbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIbHBIX MATEPUAJIOB B IOBCETHEBHOM KM3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KAYeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (GU3N4YeCKue U XUMHUYECKHE CBOMCTBA T'aJOTCHOB U MX COCIUHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BHUACOMATEpUAOB), O3HAKOMIIEHHE C 0OpasliaMu XJOpUAOB (TajJOoreHUI0B),
O3HaKOMJICHHE ¢ o0pa3uamMu ceppl M €& COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHanoB), HaOmoJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYE€HHE XUMHUECKUX CBOMCTB pa30aBICHHOI CepHOM
KHUCJIOTHI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUS, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOXHO HMCIIOJB30BaHUE BUICOMATEPHAIIOB), 0OpasamMu a30THBIX U GOCPOpPHBIX YA0OpEHUH,
nojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaYeCTBEHHBIX peakUuid Ha HMOH aMMOHUsS U Qocdar-uOH U HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHATIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojaydeHue, COOMpaHue, pacrlo3HaBaHue
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTANbHBIX 3a/1ad No TeMe «Baxuelmme
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkenus B [lepuonnueckoit cucreme xumudeckux emeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBSI3b M METAJUIMYECKAs KPHUCTAJUIMYECKas
pemérka. DJIEeKTPOXUMHUYECKUM psAl HanpsokeHu MertamioB. dusnueckue U XUMHUECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoOsl moayyeHust MetamioB. [loHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBI€ CITIOCOOBI 3aIUTHI UX OT Koppo3uu. CIiaBsl (CTallb, YyT'yH, IIOpaTIOMUHUI, OpoH3a) U
UX IPUMEHEHHE B ObITY U IPOMBIIIIICHHOCTH.

[I{erounble MEeTAIIBL: TIOJIOKEHUE B lleproanyeckoi cucreMe XMMUYECKUX 1eMEHTOB /1.
H. MenneneeBa, CTpOEHHE MX aTOMOB, HAaXOXACHHE B MpHUpoae. PU3NYECKUE U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATPUS U Kanus. [Ipumenenune
LIEJIOYHBIX METAJIJIOB U UX COEMHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajablui: moJokeHue B [lepuogmueckoit
cucrteme xummudeckux snemeHtoB JI. M. MeHneneeBa, CTpoeHHME MX aTOMOB, HaXxOXJIECHUE B
npupoae. PU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHusl U KaJlblus. BaxkHelme coearuHEHUs
KaiblMs (OKCU, THIPOKCHU, CON). KECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux snemeHTo [ U.
MenneneeBa, CTpOEHHE aTOMa, HaxOXKAcHUE B npupoae. dusnueckue U XMMHUYECKHE CBOKCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenune B Ilepuonnueckoir cucreme xumuueckux snemeHtoB JI. .
MeHnneneeBa, CTpO€HHE aToMa, HaxoXJeHue B npupojae. Gusndyeckne U XMMUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokeunbl u conu skenesa (II) m xenmesa (lll), ux cocraB, cmoiicTBa u
MIOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMM MEeTa/lIoB M CIIaBOB, UX (U3NYECKUMHU CBOMCTBAMU,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHME BHIEOMaTEepHaloB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE



BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Kejne3a B
KHucoposie  (BO3MOXKHO  KCIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHus, KalblUs, aIIOMUHUS, IMHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATpHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIb30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aIFOMUHUSA U TUJIPOKCH/IA IMHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 33a4 110
TeMme «BakHeWIe METallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHOM KMU3HU YelloBeKa. be3omacHoe ucmoib30BaHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObiTy. llepBas momoilp mpu XUMHUYECKHUX OXKOrax u
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpebl (MpeaenabHas JOMycTUMasi KOHIEHTpalus
Beniects, naiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3IoB MaTepHAIIOB (CTEKIIO, CIUIABBI METAIIJIOB, MMOJIMMEPHBIC MATEPHUATIBI).

Meosicnpeomemmnie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHHH XUMHH B 9 Kilacce OCYIIECTBIISICTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSTHH,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaJM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJCHHWE,  JIKCICPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MTAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aroM, DdJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHWJI, HN30TOIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, DSIEKTPUYECKHM 3apsii, MNPOBOAHHUKH, MOJIYIPOBOIHUKH,
JURJIEKTPUKH, (POTO3JIEMEHT, BELIECTBO, TEJIO, 00bEM, arperaTHOe€ COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pemETKa, CIUIaBbl, (U3MYEeCKHe BeJIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpalIbHbIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, rtuapochepa, MHHEpanbl, TOpPHbIE TMOPOJIBI, TOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JIOCTUTAIOTCS B XOZIe 00Y4YEHUsI XMMUHU B €JUHCTBE Yy4EOHOM M BOCIIUTATENbHOMN 1€ATEIILHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U  JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMU, NPUHATHIMU B OOILECTBE IPaBUIAMHU U HOpPMaMM IOBEJCHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOW NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALUH M PACHIMPEHME OIbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH!

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIeINI0, NOHUMaHMs 3HA4YeHUs XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOro OOILIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpPMALMEH O MEPEeIOBbIX JOCTHKEHUAX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

IPEJICTAaBICHUST O COLMAIbHBIX HOpPMax M NPaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IOJIE3HOM,
yu4eOHOUCCIIEI0BATEIbCKOW, TBOPYECKOM M JIPYrMX BMJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH MPH BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIMIOJJHEHUM XUMHYECKHX OJKCIEPUMEHTOB, CO3[JaHUM YYE€OHBIX MPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IIOBEJIEHUME M IOCTYNKH CBOMX TOBapHILEHd C MO3ULMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUM TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33PEHUYECKHE  NPEACTAaBICHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIUME OCHOBY JUIS
NOHUMaHMUA  CYIIHOCTH HAayyHOM KAapTHHBI MHpa, NPEACTaBIeHHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YeJOBEKa ¢ MPUPOJHON Cpeloi, o posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAaIlpaBJIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUI MO XMMHH,
HEoOXoauMBble Uil OOBSICHEHHs HAOMI0JaeMbIX MPOLECCOB U SBJICHUH, IO3HABATEJIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMHM TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEepec K OOyYEHMIO M TO3HaHUIO, JIFOOO3HATENbHOCTh, FTOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHOM M HMCCIEA0BATENbCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIeM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/0pOBbIii 00pa3 JKW3HM, OCO3HAHUE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBwil 0€30MaCHOCTU MpH OOpallleHMH ¢ XMMHYECKHMHU BEIeCTBaMH B OBITY W peallbHOMN
KHU3HH,

5) TPy10BOT0 BOCIIMTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(eccHii U Tpyaa pa3IudHOro pojia, yBaXKeHHUE K
TPyAy M pe3yibTaTaM TPYJIOBOM [EATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE MpPUMEHEHUs
OPEIMETHBIX 3HAaHUM 10 XWMHHM, OCO3HAaHHBIA BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUHU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHON MpOodecCHOHATLHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

DKOJIOTHUYECKHU TEJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHUS MPaBUil 0€30MacHOTO MOBEACHUS TPU paboTe ¢ BelllecTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPEOH, Uil MTOBBILIECHHS YPOBHS 3KOJIOr MUECKOM
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMATIbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAUUMBbIE ISl (POPMHUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOe€.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (OPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpblBaTh CMBICI XHUMHYECKHUX TMOHATHHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKU,
yCTaHaBIUBATh B3aUMOCBSI3b C JPYTUMU MOHSATUAMH), UCIIOIb30BATh MOHATUS JJIs1 OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTaHABIUBATh IPUYMHHO-CIICJCTBEHHbIE CBSI3U
MEXy O0BEKTaMHU U3YUEHUs, CTPOUTH JIOTUUECKUE pacCyXIeHusl (MHAYKTUBHEIE, IeyKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HUCIIOJIb3yeMble B XUMHUHU, MPeoOpa3OBHIBATH IIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHMHYECKOM peakiuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEACTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKK U3YYa€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YyUaEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B Kaue€CTBE WHCTPYMEHTA IO3HAHMS, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUSA THUIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 XO/I0M MPOIECcCa, CAMOCTOSTEIHFHO MPOTHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH MHPOPMAITUIO PA3TUIHBIX BUJIOB
1 HOpM IIPECTABICHHUS, TTONYYaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIspHAS TUTEpaTypa



XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIe MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO MH(POPMALIHIO;

yYMEHUE IPUMEHSTH Pa3IMuHbIe METO/IbI U 3aIPOCHI IPU NMOUCKE U 0TOOpe MHpOpMaUU U
COOTBETCTBYIOLMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIIOJHEHHS y4EOHBIX U ITO3HABATEIbHbIX 3a7a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJIEHHE KYIbTYpOIl aKTUBHOI'O MCIIOJIb30BAaHUS Pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMY TpencTaBICHUS
UHPOPMALMKM U WUIIOCTPUPOBATH pEIaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOJIb30BaTh U aHAJIU3UPOBaTh B IIpoliecce y4yeOHOM M HccCiael0BaTeNnbCKON
NEeSITeIbHOCTH HH(POPMALIHMIO O BIMSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSIHME OKPY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B XoAe aAuanora M (WiM) AMCKYCCHH) IO CYLIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHS OTHOCHUTEIBHO BBITIOJHEHUS
NPEeJI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yJIbTaTOB BBINOJHEHUS XUMHUYECKOIO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PEIICHUH BO3HUKAIOIIMX IMPOOJIeM Ha OCHOBE Ydéra
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHM, ONpeaeeHue KPUTEPUEB 10 OL[EHKEe KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTUBHBIE yHHBepcalbHble Y4eOHbIe qelicTBHUA:

YMEHHUE CaMOCTOSITENIFHO OMPEACIATh LEIH IeSTeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M NPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEILHOCTh, BbIOMpPATh
HanOonee dS(QeKTuBHBIE CIMOCOOBI peUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3aad,
CaMOCTOSITENIBHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NpHU
BBIITOJIHEHUH 33/J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbBIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/IaraéMble B YCIIOBUH 3a/IaHUI.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTE€IBHOTO COACpKAHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIENSAIOT: OCBOEHHBIE
oOydarluMuCcs Hay4yHble 3HAHUS, YMEHHS M CIOCOOBI AeMCTBMI, crneuuduueckue s
OpeIMETHOM 00sacTh «XUMUS», BUIBl JEATEILHOCTH MO TOJIYYE€HHIO HOBOTO 3HAHHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHUIO U TIPUMEHEHHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYaIUSIX.

K xoHuy oOyueHus B 8 kJacce mpeaMeTHbIE pe3ylbTaThl Ha 6a30BOM YpPOBHE JOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

® DACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKysIa, XUMUUECKUH

JJIIEMEHT, NPOCTOE BEIIECTBO, CIOXXKHOE BELIECTBO, CMeCh (OJHOpOAHAs U
HEOJHOPO/HAsI), BaJCHTHOCTh, OTHOCHTEIbHAas aTOMHash W MOJIEKYJISIpHAas Macca,
KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHas Macca, MaccoBas 0N XHMHUYECKOTO
JJIEMEHTa B COEIWHEHHH, MOJISIPHBIM OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHWE, COJIb,
3IIEKTPOOTPHUILIATEIEHOCTh, CTENICHb OKUCIICHUS, XUMUYeCKasl peakiys, Kiaccuukanus
pEaKIMii: peaKIy COSANHEHHsI, PEaKIINH Pa3JIOKECHUS, PEAKIINN 3aMEIICHHUS, PEaKIINN
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PeaKIMH, TeIIOBOK 3((EeKT peakluu, sApo aToma,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYEcKasl CBS3b,



NOJIIpHAasl M HEIOJIApHasl KOBAJIEHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTMOH, AHUOH,
pacTBOp, MaccoBasi 10JIsI BellleCTBa (MPOLIEHTHAs: KOHIIEHTPAIUsl) B pacTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHYECKHX HOHSITHUM W NIPUMEHATH 3TH
MOHATUS [TPU ONMCAHUM BEIIECTB U UX MPEBPAICHU;

® UCHOJb30BATh XUMHUYECKYIO CHUMBOJHUKY JJISi COCTaBJIeHUS (OpMyNn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIKHOCTh BEHIECTB K
OTNpeNeIEHHOMY KJIacCy COEIUHEHMHA 1O QopMmyliaM, BHJ XUMHYECKOW CBS3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTraHMYECKUX COCTUHEHHUSIX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MeHueneeBa: 1eMOHCTPUPOBATh
[IOHMMAHHE IEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosoxenuss B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUS MAcCChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHAa ABOIaJipo;

® ONUCBHIBATb U XapakTepu3oBaTh TaOMMuHyl0 ¢opmy [lepuonuyeckoil cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3lnyaTh IMOHATUS «IJIaBHas moArpymnmna (A-rpymma)» u
«mmobounass monrpynmna (b-rpynma)», manple u  OodbIIME TEPUOIBI, COOTHOCHTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnune «llepuoanueckas cucreMa XMMHUECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COoCTaB M 3apsj sApa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIeKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIIMH BEUIECTB, MO TEILIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAaHUE IpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

® [IPOrHO3UMPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH NMPOTEKaHUSI XUMUYECKHUX MIPEBPAILIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIeMEeHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKlny;

® [IPUMEHATH OCHOBHBIE ONEPALIMHM MBICIUTENBHON ACSITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMATH3aIHI0, KIAacCU(UKALMIO, BBIBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIIECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJEHHE,  HM3MEpeHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEANbHbIN U MBICIIEHHBIH);

e CleloBaTh IMpaBUJaM TOJb30BaHUS XMMHUYECKOH TmoOCyIod M J1abOpaTOpHBIM
0o0OpyJ0BaHUEM, a TaKXke MpaBUIaM OOpallleHUs C BELECTBAMHU B COOTBETCTBUH C
MHCTPYKLHUSMHU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U coOMpaHUIO ra3o000pa3HBIX BEHIECTB (BOAOPOAAa M KHUCIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB € ONPEAECIEHHON MAacCOBOM JT0JIEN pacTBOPEHHOTO BEILIECTBA, TIIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUEN U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, heHomdTaaenH, METUIOPAHXK U IPYTHE).

K konuy oOyuenust B 9 kJjiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxkaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMUYECKUI DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJIEHTHOCTb,
3EKTPOOTPULIATENLHOCTb, CTENEHb OKUCICHMS, XUMHUYEcKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBON 3((EKT peakinu, MOJb, MOJSIPHBIA 00BEM, pacTBOp, IEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMpOTEepHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, MeETAJNIMYECKas), KpPUCTAJUIMUECKas peléTKa, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOH peakIuu, MpeaeibHO TOIMyCTHUMas
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IMOHSATHI U MPUMEHSATH 3TH
HOHSITHS IIPU OIIMCAHUU BELLECTB U UX IPEBPAILIECHUN;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBJCHHS (OpMYJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKMX JJIEMEHTOB B
COECIMHEHUSAX PA3JIMYHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy coelMHeHuN mo Qopmysiam, BHA XUMUYECKOW CBs3U (KOBAJCHTHAs, MOHHAS,
METAJIJIMYECKAs)) B HEOPraHMYECKUX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPAX HEOPraHWYECKUX COCTUHEHHH, TUI
KPUCTAJIIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich [lepuoanueckoro 3akona [I. 1. MenzaeneeBa U 1€MOHCTPUPOBATH
ero MOHMMAaHME: OMMUCHIBATH M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CUCTEMbl XMMMUYECKHUX OJJIEMEHTOB: pa3jinyaTh IMOHATUS «rJ1aBHas noArpynmna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCHTH 0003HAY€HHs, KOTOphIE HUMEIOTCSI B IEPHOAMYECKOH Tabnuie, C
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AMEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHMHM CBOMCTB JJIEMEHTOB M UX
COEIMHEHUI B IpeJieax MaJbIX MEPUOJIOB U IJIABHBIX HNOJArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTEeNEeHEeH OKUCIEHHUS] XUMUYECKHX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHENMPUUYECKHEe XUMHUYECKHE CBONCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLMUAIMU KUCIIOT, HIEJI0YEd U COJIEH,
MIOJIHbIE U COKpPALIEHHBIE YPAaBHEHUS pEeaKlMi HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMHU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuil;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKaHUsI XUMUUYECKUX MPEBPAIIEHUH B Pa3IMYHBIX YCIOBUSAX;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (opMylie COeMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;

coOnrofaTh TMpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCynol M J1abopaTopHBIM
o0opy/noBaHuEM, a TakKe IMpaBuia oOpallleHusi C BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JJA0OPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYSHHIO
¥ cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKHCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAOIINE KAYECTBEHHBIN COCTAB PAa3IMUHBIX BEIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMuia-, MoAMI-, KapOoHar-, ¢ocdar-,



CWJIHKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HM3YyUYEHHBIX
METAJIJIOB, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTAaHMYECKHUX BEUIECTB;
MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBLHON NESITENBHOCTA — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMi0, BBISIBJICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOAbl IIO3HAHHWS — HAONIJICHUE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIl U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
HauMmeHoBaHue Koan4yecTBO 4acos
o/ PA3/eIoB u TeM Beero Konrpoabnsie IIpakruueckue  JJIEKTPOHHBIE (IH(POBLIE) 00pa3oBaTeIbHbIE PECYPChI
NporpaMMbl padoThbI padoThI
Paszle.n 1 HepBOHa‘laJILHLIe XUMHNYECCKHUE ITOHATHUA
fgﬁ;ﬁb_ BaxHad Bbu6nauoreka LIOK https://m.edsoo.ru/7f41837c
PDIII 8 knacc https://resh.edu.ru/subject/29/8/
1.1 ECTGCTBogHaHVH u 5 2 MDIII 8 xnace
PaKTHacckon https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lessc
ACATENLHOCTH subject program ids=31937343
YCJIOBCKaA
bubmmoreka LIOK https://m.edsoo.ru/7f41837¢c
Bemecrsa u PDIII 8 knacc https://resh.edu.ru/subject/29/8/
1.2 XUMHUYECKHE 15 1 MDBII 8 knace
peaxiuu https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lessc
subject program ids=31937343
Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTEeIH HEOPraHUYECKUX BelleCTB

Boznyx. Kucnopon.
2.1 [TonsiTre 00 6
OKCHJIaX

Bonopoa.Ilonstue

bubmmoreka [{OK https://m.edsoo.ru/7f41837c

POIII 8 knacc https://resh.edu.ru/subject/29/8/

MBI 8 kmace
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lessc
subject_program_ids=31937343

bubmuoreka IIOK https://m.edsoo.ru/7f41837c
PDOIII 8 knacc https://resh.edu.ru/subject/29/8/

2.2 0 KHCJIOTax U COIAX 8 1 MOII 8 knace
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video lessc
subject_program_ids=31937343

53 Bona. PactBopsi. 5 1 1 bu6muoreka IIOK https://m.edsoo.ru/7f41837c

TTonsTue 00

PDIII 8 knacc https://resh.edu.ru/subject/29/8/



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/

OCHOBAHHAX

MDIII 8 kimacc
https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lessc
subject program ids=31937343

OCHOBHBIE KJIACCHI

bubanoreka IIOK https://m.edsoo.ru/7f41837¢c
PDUI 8 kiacc https://resh.edu.ru/subject/29/8/

24 HEOPTraHUYECKHUX 11 MDII 8 knacc
COEIMHEHU N https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lessc
subject program ids=31937343
Hroro mo pazmeny 30

Pasznea 3. [lepuoguueckuii

3aKkoH u [lepuoanyeckasi cucremMa xumMudeckux 3jaeMeHToB . . MenaesneeBa. CTpoeHue aToMOB. XMMHYECKAS CB!
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIEC PeaAKIIUN

[Mepuoanyeckuit bubnmoreka LIOK https://m.edsoo.ru/7f41837¢
3aKO0H U PDIII 8 knacc https://resh.edu.ru/subject/29/8/
[lepuoanueckast MDOIII 8 knace
31 cucTeMa 7 https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lessor
' XUMHUYECKHUX subject_program ids=31937343
snemeHToB /1. U.
Menneneena.
Crpoenue aToma
N UMIECKAS CBA3L. bubaunoreka [JOK https://m.edsoo.ru_/7f41837c
OKHCHHTeNLHO- PDIII 8 knacc https://resh.edu.ru/subject/29/8/
3.2 BOCCTAHOBUTEJILHEIE 8 MOIII 8 xace
https://uchebnik.mos.ru/catalogue?aliases=lesson template,video lessc
peaximm subject program ids=31937343
Wroro mo paszeny 15 bubaunorexa I{OK https://m.edsoo.ru/7f41a636
PesepBHOE BpeMs 3 bubnmoteka [{OK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
YACOB IIO 68

I[TPOIT'PAMME



https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/8/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne HaumMmenoBaHue KoauuecTBo 4acoB
n/ pa3aesioB U TeM Bcer KoHTposibH [pakTHyeck JyekTpoHHbIe (IU(POBBIE) 00pa3oBaTeIbHbIE PECYPCHI
n NporpaMMbI ble padoThI ue padoThbl
Pa3znea 1. BemmecTBo M XUMH4YeCKHe peaKkul
[ToBTOpEHUE U
yriayoneHue

11 3HAHUH 5 1
OCHOBHBIX
pazzenoB Kypca 8
KJ1acca
OCHOBHbIE bubmmorexa [JOK https://m.edsoo.ru_/7f41a636

POIII 9 knacc https://resh.edu.ru/subject/29/9/

12 3aKOHOMCPHOCTH 4 MSI_H 9 KIIace
XHMITHCCIIX https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video less
peaKiu on,video subject_program_ids=31937343
DNEeKTPOIUTHIEC bubmuorexa LIOK https://m.edsoo.ru/7f41a636
Kas POIII 9 xnacc https://resh.edu.ru/subject/29/9/

13 JYCCOoLMaIus. 8 1 1 MBI 9 Kyace _ _
XHUMHUECKHE https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video les
peakuuu B son,video subject program_ids=31937343
pactBopax

Hroro no pazgeny 17

Paszaen 2. HemeTa/sIbl M X cOeIMHEHHUS
OOmwas bubmmorexa LIOK https://m.edsoo.ru/7f41a636
XapaKTepUCTHKA P31 9 knacc https://resh.edu.ru/subject/29/9/

21 XUMHAYECKUX 4 1 MBI 9 Kymace _ _

' sneMmenToB VIIA- https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video les
TPYIIIBL. son,video subject_program_ids=31937343
T"ajmorensl
2.2 Oo6mas 6 bubmuoreka IJOK https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636

XapaKTEPUCTHKA
XHUMHYECKHUX
aneMeHToB VIA-
rpynnsl. Cepa u
€€ coeIMHEHNA

POIII 9 knacc https://resh.edu.ru/subject/29/9/

MDII 9 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video les
son,video subject_program_ids=31937343

OO6mas bubmmoreka LIOK https://m.edsoo.ru/7f41a636
XapaKTePUCTHKA POII 9 knacc https://resh.edu.ru/subject/29/9/
XHUMHYECKHUX MBI 9 xnacc

2.3 snemeHToB VA- 7 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video les
rpyIibl. A30T, son,video subject_program_ids=31937343
dochop n ux
COCANHCHUA
OOmas bubmmorexka LIOK https://m.edsoo.ru/7f41a636
XapaKTEePUCTHKA POII 9 knacc https://resh.edu.ru/subject/29/9/
XHUMHYECKHUX MBI 9 xnacc

2.4 snemenTos IVA- 8 https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video les
rpynnsl. YTiaepon son,video subject program_ids=31937343
1 KPEMHMU U UX
COCANHCHUA

Hroro mo pazueny 25

Pa3zngen 3. MeTta/lsibl 1 X COeINH

CHUusA

OO01me cBolicTBa

bu6nuoreka IIOK https://m.edsoo.ru/7f41a636
PDIII 9 xnacc https://resh.edu.ru/subject/29/9/

3.1 METAILIOR 4 MDII 9 knacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video les
son,video subject program_ids=31937343
bubnmrorexa LIOK https://m.edsoo.ru/7f41a636

Baxueiimme PDIII 9 knacc https://resh.edu.ru/subject/29/9/
3.2 MeETaJIBl U UX 16 MOBIHI 9 knacc
COEINHEHUS https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video les

son,video subject program ids=31937343



https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343

Hroro no pazueny 20

Pa3nen 4. Xumus u oxkpy:xamomas cpeaa

bubmmorexa IJOK https://m.edsoo.ru/7f41a636 POIII 9 kiacc
https://resh.edu.ru/subject/29/9/ MD1II 9 kiacc
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video les
son,video subject_program_ids=31937343

BemecrBa n
4.1 MaTepHabl B 3
JKM3HH YeI0BEKa

HUroro o pasaerny 3

Pe3epBHOE Bpemst 3 bubnunoreka LIOK https://m.edsoo.ru/7f41a636
OBLLEE

KOJIMYECTBO

YACOB I10 68 4 !

[NPOT'PAMME



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/29/9/
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://uchebnik.mos.ru/catalogue?aliases=lesson_template,video_lesson,video%20subject_program_ids=31937343
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoaunuecTBO yacon
Ne Tema ypoka Kourpoubnble IIpakTHyeckue Aara DICKTPOHHbIC LH(ppoBbie
n/n Bcero H3y4YeHUs o0pa3oBaTeJbHbIE pecypchl
padoThI padoThI
[Ipeamer xumuu. Poib bubmuoreka [JOK
XHUMHH B )KA3HU YE€I0BEKA. https://m.edsoo.ru/ff0d210c
Tena u BemecTsa 1 VYpok "I[Ipenmer xumuu. Bemecrsa u ux
coiicra" (POIL)
https://resh.edu.ru/subject/lesson/1521/start/
[TonsaTHe o MeTomax 1 bubmuoreka [JOK
MO3HAHUSA B XUMHUH https://m.edsoo.ru/ff0d227e
[TpakTuueckast paborta Ne 1 bubnnoreka [JOK
«[1paBuia paboThl B https://m.edsoo.ru/ff0d23dc
nabopaTtopuu U MPUEMBI 1 1
oOparieHus ¢
1a00paTOPHBIM
000pyT0BaHUEM
YucTele BemecTBa u bu6mmorexa [IOK
cmecu. CriocoObl https://m.edsoo.ru/ff0d26ca Ypok "Yucteie
pazzeneHus cMmeceit 1 BenlecTBa U cMecu. CrocoObl pa3ieeHust
cmeceid" (POII)
https://resh.edu.ru/subject/lesson/1522/start/
[Ipaktruueckas pabora No 2 bu6mmorexa [JOK
«Pa3nenenue cmeceii (Ha 1 1 https://m.edsoo.ru/ff0d28c8
puUMepe OYUCTKU
MOBAapPEHHOM COJIN )»
ATOMBI U MOJIEKYJIBI bubnnorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c Ypoxk "ATomsl,
1 MOJIEKYJbI U HOHBL. [IpocThie U clioKHbBIE

BeIIecTna. XHUMHYECKHE DIIEMEHTEL. 3HAKHU
xuMuueckux snemeHTos" (POII)



https://m.edsoo.ru/ff0d210c
https://resh.edu.ru/subject/lesson/1521/start/
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://resh.edu.ru/subject/lesson/1522/start/
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

https://resh.edu.ru/subject/lesson/1486/start/

XHUMHUYECKHE JIEMEHTHI.

bu6mmoreka [JOK

7 3HaKu (CHMBOJIBI) https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX AJIEMEHTOB
8 [IpocThie U CIOXKHbBIE bubmuoreka [JOK
BEILIECTBA https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE bubmmoreka [IOK
yUYCHHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA bubmuoreka [JOK
COCTaBa BEIICCTB. https://m.edsoo.ru/ff0d2eae Ypok "3akox
Xumuyeckas hopMmyia. MTOCTOSTHCTBA COCTaBa BEIIECTB.
10 BanenTHOCTH aTOMOB Xumuaeckue popmyiibl. OTHOCHTETBHAS
XUMHUYECKHX AJICMEHTOB aTOMHAasi ¥ MOJIEKYJIIpHasi MacChl.
MaccoBas 1011 XUMUUYECKOTO 3JIEMEHTA B
coenunenun" (POIII)
https://resh.edu.ru/subject/lesson/1487/start/
OTtHOCHUTEIbHAS aTOMHAs bu6mmoreka [JOK
11 macca. OTHOCHTETbHAS https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAsi Macca
MaccoBas goins bu6mmoreka [JOK
12 XHMHYECKOTO DIIEMEHTA B https://m.edsoo.ru/ff0d350c
COETMHEHUU
KonuuecTBo BelecTna. bubmuoreka [JOK
Mosb. MonsipHas Macca https://m.edsoo.ru/ff0d5230 Ypoxk
13 "KonuuecTBo BeniecTBa. MonspHas macca.
Monsipabiit 00BEM raza. 3akon ABorajapo"
(PDII)
https://resh.edu.ru/subject/lesson/2063/start/
duzndeckue u bu6mmorexa [JOK
XUMHUYECKHE SBICHMUS. https://m.edsoo.ru/ff0d37fa Ypox
14 XuMu4eckas peakius "dusnueckue U XUMUUECKUE SIBJICHHUS.

IIpu3Haku XMMUYECKUX pPEaKIU. Y CIIOBUS
TE€YCHHsI U BOSHUKHOBEHUSI XMMHYECKHX



https://resh.edu.ru/subject/lesson/1486/start/
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://resh.edu.ru/subject/lesson/1487/start/
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://resh.edu.ru/subject/lesson/2063/start/
https://m.edsoo.ru/ff0d37fa

[Ipusnaku u ycnosus

peakuuit" (POII)
https://resh.edu.ru/subject/lesson/1485/start/
bubmuorexa [JOK

15 POTEKAHUS XUMHUYIECKUX https://m.edsoo.ru/ff0d3al16
peaKuuit
3aK0oH COXpaHEHUsI MaCChl bubnmoreka [JOK
BEIIeCTB. XUMHUYECKUE https://m.edsoo0.ru/ff0d3b88 Ypoxk "3akon
ypaBHECHUS COXPaAHCHHSI MACChI BENIECTB. XMMHUYCCKUE
16 ypaBHeHus. KoadduimeHTs! B ypaBHEHUSAX
peakuuii. TUIbI XUMUYECKUX peakiuit”
(POILIL)
https://resh.edu.ru/subject/lesson/1519/start/
Breruncienus Koau4ecTna, bubmuoreka [JOK
17 MACCHI BEIIECTBA T10 https://m.edsoo.ru/ff0d5708
YPaBHCHUSM XUMHYECKHUX
peakuun
Knaccudukanus bubnunoreka [JOK
XUMHYECKUX PeaKini https://m.edsoo.ru/ff0d3f34
18 (coemuHeHwsl,
pa3IoXKEeHUs, 3aMeIlIeHuS,
obmMmeHa)
M. B. JlomoHOCOB — bubnuotexa [JOK
YUEHBIN-IHIIUKIIOTIETUCT. https://m.edsoo.ru/ff0d40c4 Ypoxk
O6061enHue u "Pacy€rbl MO ypaBHEHUSM XUMHUYECKUX
19 cucTeMaTtu3anus 3HaHU peaxiuii. O6001IeHNE 3HAHUIT 110 TEMe
«IlepBOHaYaIbHBIE XUMUYECKUE MOHATUA"
(POIII)
https://resh.edu.ru/subject/lesson/2448/start/
Kontponbnas pabora Nel bu6mmorexa [JOK
20 o TeMe «BeriecTsa u https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PEaKIIUN»
21 Boznyx — cmech razos. bubnnorexa [JOK

Cocras Bo3ayxa.

https://m.edsoo.ru/ff0d448e Ypoxk



https://resh.edu.ru/subject/lesson/1485/start/
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://resh.edu.ru/subject/lesson/1519/start/
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://resh.edu.ru/subject/lesson/2448/start/
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

Kucnopoxg — snement u
npoctoe BeuiecTBo. O30H

"Kucnopon: nonyuenue, hpusndeckue u
XUMUYECKHE CBOMCTBA, TPUMEHEHUE.
Oxkcunpl. KpyroBopot kuciopoja B
npupoze" (POLI)
https://resh.edu.ru/subject/lesson/2447/start/

dusnueckue u
XUMHUYECKUE CBOUCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4614 Ypoxk "O30H.

22 KUCIIOpoa (peakuun Amnnotponus kuciaopona. Cocras Bo3ayxa.
OKHCJIEHUS, TOPEHHUE). I'openne" (POLI)
ITonsiTHe 00 OKCHIAX https://resh.edu.ru/subject/lesson/2446/start/
Crioco0b! nostyueHust bubnuoreka [IOK
23 KUCIIOPO/Ia B JTabopaTopuu https://m.edsoo.ru/ff0d497a
Y IPOMBIIIIIEHHOCTH.
[IpumeHneHnne kucnopoaa
TemnoBoit a3 et bubmmorexa [IOK
XUMHYECKON peaKIuH, https://m.edsoo.ru/ff0d4790
TIOHATHE O
24 TEPMOXUMHYECKOM
yYpaBHEHHH, dK30- U
9H/I0TEPMHUYECKUX
peaKIusIx
Tonnuso (HedTh, yroib u bu6nuorexa [IOK
o5 MeTaH). 3arps3HeHue https://m.edsoo.ru/ff0d4c4a
BO3/1yXa, CIIOCOOBI €ro
NPE0TBPALCHHS
[IpakTrueckas padota No 3 bu6mmorexa [IOK
26 no teme «l[lonyuenue n https://m.edsoo.ru/ff0d4ae2
coOnpaHue KUCIOPOa,
W3yYEHHUE ETO CBOMCTB»
Bonopon — anemeHt u bubnmoreka [JOK
97 IIPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d4dd0 Ypox "

Haxoxnenue B mpuponae

Bonopon: Haxox1eHueE B IPUPOJE,
MoJIyueHue, ero Gpusnueckre U XuMHUIECKue



https://resh.edu.ru/subject/lesson/2447/start/
https://m.edsoo.ru/ff0d4614
https://resh.edu.ru/subject/lesson/2446/start/
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0

dusnueckue n
XUMHUYECKHUE CBOMCTBA

cBoiicTBa, mpumenenue" (POIII)
https://resh.edu.ru/subject/lesson/3119/start/

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4dd0

28
Bofopoaa. [Ipumenenue
BOJIOpOJIA
29 [TonsTHE O KHCIOTAX U bu6mmoreka [JOK
COJIsIX https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTydeHus bubmmoreka [JOK
BOJIOPOJIA B 1TaOOpaTOPHH https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas pabora Ne 4 bubnnoreka [JOK
31 no teme «I[lonyuenue u https://m.edsoo.ru/ff0d4f42
coOupaHue BOI0po/a,
W3yYEHHE €ETO CBOMCTB)
30 MonspHblii 00bEM ra3oB. bubnnoreka [JOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Beraucnenus o0bpEma, bu6mmorexa [IOK
KOJIMYECTBA BEIECTBA ras3a https://m.edsoo.ru/ff0d55a0
33 10 €r0 U3BECTHOMY
KOJIMUECTBY BEIECTBA WU
00BEMY
Beraucnenus 006EM0B bu6mmorexa [IOK
ra3oB 10 YPaBHEHHIO https://m.edsoo.ru/ff0d5708
34 peaKIy Ha OCHOBE 3aKOHA

00BEMHBIX OTHOLLIEHUN
razoB

duzndeckue u bu6mmorexa [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587a Ypok "Bonaa B
BOJIbI MPUPOJIC U CIIOCOOBI €€ OUUCTKH.

1 dusnueckre 1 XUMHIECKHE CBOMCTBA

BoJibl. [IpuMenenue Boabl. Boga —
pactBopurelnb. PactBopbel. MaccoBas 1o
pactBopérHoro Bemectra" (POII)



https://resh.edu.ru/subject/lesson/3119/start/
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

https://resh.edu.ru/subject/lesson/2062/start/

36 CocTaB OCHOBaHUM. bu6mmoreka [JOK
[ousiTHE 00 MHAMKATOPAX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. bubmmorexa [IOK
Haceiiensasie u https://m.edsoo.ru/ff0d5b40
37 HEHACHIIIICHHBIE PACTBOPHI.
MaccoBas nons BeriecTBa
B pacTBOpe
[IpakTuueckas padora Ne 5 bubmmorexa [IOK
o teme «IIpurorosienue https://m.edsoo.ru/ff0d5eba
38 pPacTBOpOB ¢
onpeaenéHHON MacCoBOM
JI0JIEN paCTBOPEHHOIO
BEIIIECTBA»
KonTponbnas padota No2 bubnnoreka [JOK
39 no Teme «Kucaopos. https://m.edsoo.ru/ff0d6342
Bonopoa. Bona»
OKCHJIBI: COCTaB, bubnuotexa [JOK
KJIaccuduKanus, https://m.edsoo.ru/ff0d664e Ypoxk
40 HOMEHKJIaTypa "Oxkcuapl: Knaccudukaims, HOMEHKIaTypa"
(POIII)
https://resh.edu.ru/subject/lesson/2445/start/
[Tony4yenue n XumMu4eCcKue bubnnoreka [JOK
CBOWCTBA KUCIIOTHBIX, https://m.edsoo.ru/ff0d664e Ypox
41 OCHOBHBIX U aM(pOTEPHBIX "CBolicTBa, OJy4YeHUE, TPUMEHEHHE
OKCHJIOB okcuzaos" (POII)
https://resh.edu.ru/subject/lesson/2444/start/
OcHOBaHHUsI: COCTaB, bubmuorexa [JOK
KJaccupukanus, https://m.edsoo.ru/ff0d67ca Ypoxk
42 HOMEHKJIaTypa "OcHoBaHUs: Ki1accudukars,
HOMEHKJIaTypa, nomydenue" (POLL)
https://resh.edu.ru/subject/lesson/2442/start/
43 [TonydyeHnue u XuMHYECKHE but6mmoreka [IOK



https://resh.edu.ru/subject/lesson/2062/start/
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://resh.edu.ru/subject/lesson/2445/start/
https://m.edsoo.ru/ff0d664e
https://resh.edu.ru/subject/lesson/2444/start/
https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/lesson/2442/start/

44

45

46

47

48

CBOMCTBA OCHOBaHUU

KucnoTsl: cocTas,
Kiaccudukanus,
HOMEHKJIaTypa

HonyquHe 1 XUMHYCCKHEC
CBOMCTBA KHCJIOT

Comnu (cpennue):
HOMEHKJIATypa, CIIoCOObI
MOJIYYCHHA, XUMHUYCCKUC
CBOMCTBA

[TpakTuueckast pabota No
6. Pemrenne
AKCTIEPUMEHTAIBHBIX
3aga4 o teMe «OCHOBHBIE
KJIACChl HEOPTAHUUYECKUX
COECTUHEHUI)

I'emeTnyeckas CBA3b
MEXKy Kilaccamu
HEOPraHUYECKUX
COE€IUHEHMI

https://m.edsoo.ru/ff0d67ca Ypok
"XuMH4ecKre CBOMCTBA OCHOBAHUIH"
(PALII)
https://resh.edu.ru/subject/lesson/2443/start/
bubmuoreka [JOK
https://m.edsoo.ru/ffOdfee2 Ypox
"Kucnotsl. Cocra. Knaccudukarus.
Homenkmnarypa" (POLI)
https://resh.edu.ru/subject/lesson/2055/start/

bubmuoreka [JOK
https://m.edsoo.ru/ff0dfee2 Vpoxk
"ITonydeHre U XUMHUYECKUE CBONCTBA
kucnot" (POII)
https://resh.edu.ru/subject/lesson/3120/start/

bubmuoreka [JOK
https://m.edso0.ru/00ad9474 Ypok "Comnu:
COCTaB, KJaccuuKaIus, HOMEHKIATypa,

cnioco6s! momyuyenus" (POIII)
https://resh.edu.ru/subject/lesson/2054/start/

bubmuorexa [JOK
https://m.edso0.ru/00ad9b7c

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9a50 Ypok
"I'eHeTH4eCKast CBSI3b MEK1y OCHOBHBIMU
KJIaCCaMHU HEOPTaHUYECKUX COECTUHEHUM.
0O000menune 3Haunii o teMe «OCHOBHBIE
KJIACChl HEOPTaHUYECKUX COCTUHEHUI»"
(POILI)
https://resh.edu.ru/subject/lesson/2440/start/



https://m.edsoo.ru/ff0d67ca
https://resh.edu.ru/subject/lesson/2443/start/
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/lesson/2055/start/
https://m.edsoo.ru/ff0dfee2
https://resh.edu.ru/subject/lesson/3120/start/
https://m.edsoo.ru/00ad9474
https://resh.edu.ru/subject/lesson/2054/start/
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://resh.edu.ru/subject/lesson/2440/start/

49 0O0001EeHuEe 1 bu6mmoreka [JOK
cUCTEeMaTH3allus 3HAHHUI https://m.edsoo.ru/00ad9cb?2
KonTtponpsHas padora Ne3 bubmuorexa [IOK
50 1o Teme "OCHOBHbBIC https://m.edsoo.ru/00ad9ela
KJIACChl HEOPTaHUYECKUX
coeuHeHMiT"
IlepBbie MONMBITKH bubmuorexka [JOK
KiIaccu(puKanuu https://m.edsoo.ru/00ad9ffa Ypok
XUMHUYECKHX 3JIEMEHTOB. "Knaccudukanus XMuMHYECKUX JIEMEHTOB.
51 [Tonsarue o rpynmnax [TonsiTe 0 Tpymnmax CXOIHBIX JIEMEHTOB.
CXOJHBIX 3JIEMEHTOB [leproanyeckuii 3aKOH U EPUOAUYECKAS
tabnuna J[. . Mengeneesa" (POII)
https://resh.edu.ru/subject/lesson/2053/start/
[lepuoauueckuii 3aKOH U bu6mmoreka [JOK
50 [Mepuoaunyeckas cucrema https://m.edsoo.ru/00ada52c
XUMUYECKUX AIIEMEHTOB /.
H. Mengaeneera
53 [Iepuoasl, rpynisl, bubnnorexa [JOK
HOATPYIITBI https://m.edsoo.ru/00ada52c
Crtpoenue atomoB. CoctaB bubnuotexa [JOK
aTOMHBIX siziep. M30Tombl https://m.edsoo.ru/00ada342 Ypoxk
54 "Ctpoenune atromoB. CocTaB aTOMHBIX SIIED.
Nzotomst" (POIII)
https://resh.edu.ru/subject/lesson/2051/start/
CTpoeHue NEeKTPOHHBIX bubmuorexa [JOK
0001104€K aTOMOB https://m.edsoo.ru/00ada6bc
55 2JIEMEHTOB
[Tepuoanueckoii cuctembl
. . MenneneeBa
XapakTepucTUKa bubnnoreka [JOK
56 XUMHYECKOTO 3JIEMEHTA TI0 https://m.edsoo.ru/00ada824 Ypok

€ro MOoJIOKEHUIO B
IIepuoanueckoii cucreme

"MI3MeHeHHEe CBOMCTB aTOMOB DJIEMEHTOB U
06pa3OBaHHBIX MUMU BCIICCTB 110 HepI/IO,[IaM



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://resh.edu.ru/subject/lesson/2053/start/
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://resh.edu.ru/subject/lesson/2051/start/
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

J. . MenneneeBa

Y rpynnam nepuogudecKo cucteMsl"
(PD1I)
https://resh.edu.ru/subject/lesson/2049/start/

3HaueHue
[Iepuoanueckoro 3akoHa
JUIsl pa3BUTHS HAYKU U

bu6mmoreka [JOK
https://m.edso0.ru/00ada96e

S7 npaktuku. 1. W.
MenieneeB — y4€HbIN,
Mearor U rpaxaaHuH
DIEeKTPOOTPULIATETLHOCTh bubmmoreka [JOK
ATOMOB XMMHYECKUX https://m.edsoo.ru/00adaab8 Ypoxk
58 AIIEMEHTOB/ "DIEKTPOOTPUIIATETLHOCTh XUMHUECKUX
Bceepoccutickas anemeHToB. MonHas cBsa3p" (POLI)
npoBepoyHas pabota https://resh.edu.ru/subject/lesson/2439/start/
59 Honnas xuMHu4ueckas CBs3b bubmuoreka [JOK
https://m.edsoo.ru/00adac34
KoBaneHntHas nonspHas bu6nuorexa [IOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab8 Ypox
60 "KoBasieHTHast XuMHUY€eCKasi CBS3b.
[TonsipHast 1 HENoJsIpHask KOBAJIEHTHAS
cBs3p" (POLL)
https://resh.edu.ru/subject/lesson/2048/start/
61 KoBanentnast HenossspHas bubnuorexa [IOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab9
CreneHb OKUCTIEHUS bubmuorexa [JOK
https://m.edsoo.ru/00adae28 Ypoxk
62 "BaneHTHOCTh U CTENEHb OKUCIICHHUS.
[IpaBuna onpeneneHus creneHen
okucienus anementoB" (POIL)
https://resh.edu.ru/subject/lesson/3121/start/
OxucnautenpHo- bubmuorexa [IOK
63 BOCCTaHOBUTEITbHBIE https://m.edsoo.ru/00adb076 Ypoxk

peaKiuu

"OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIE



https://resh.edu.ru/subject/lesson/2049/start/
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/lesson/2439/start/
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://resh.edu.ru/subject/lesson/2048/start/
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://resh.edu.ru/subject/lesson/3121/start/
https://m.edsoo.ru/00adb076

peakuuu" (POII)
https://resh.edu.ru/subject/lesson/3122/start/
64 Okucnurenu u 1 bubnmoreka [JOK
BOCCTAHOBUTEIIN https://m.edsoo.ru/00adb076
Kontposbhas padora No4 bubmuoreka [JOK
65 no Teme «CtpoeHue 1 https://m.edsoo.ru/00adb486
aToMa. XuMH4ecKas
CBSI3b»
Ypok 00001IeHHS 1 bubmmoreka [JOK
CHCTEMATU3ALUN 3HAHUN https://m.edsoo.ru/00adb33c Ypok
66 3a Kypc 8 kjacca 1 "TloBTOpeHue n 0000IIEHUE 110 TEME
«Ctpoenne aroma. CTpoeHHE BELIECTBA.
Xumnueckas ca3p»" (POI)
https://resh.edu.ru/subject/lesson/3093/start/
67 HroroBas KOHTpOJIbHAS 1 bubnnoreka [JOK
pabota https://m.edso0.ru/00ad9ch2
PesepBHbIi ypok. bubnunoreka [JOK
68 OO6o6muieHue u 1 https://m.edsoo.ru/ff0d61c6
CUCTEeMaTH3alMsI 3HAHHHA
OBILEE KOJIMYECTBO 68

YACOB 110 [TPOTPAMME



https://resh.edu.ru/subject/lesson/3122/start/
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://resh.edu.ru/subject/lesson/3093/start/
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Ne  Tema ypoka KoJsmyecTBo 4acos Hara DJIeKTPOHHbIE U(POBLIE
n/ Bce  Koutpoas IpakTuyec  HM3y4eH  oOpa3oBaTe/bHbIE PeCypChl
I ro HbIe KHe ust
padoThI padoThI
1 [Tepuonnueckuii 3akoH. [lepuoanueckas 1 Bubmnoreka ITOK
CHCTEMA XMMHYECKHX 3j1eMeHToB J[. U. https://m.edsoo.ru/00adb59
Menneneena
2 3aKOHOMEPHOCTU B U3MEHEHUHU CBOWCTB 1 bubmmorexa [IOK
XUMHYECKUX IIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIATypa 1 bubmumoreka [JOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XUMUY€ECKOH CBSA3U U THUIIBI 1 Bbubnuoreka I[TOK
KPUCTAUTHIECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
5 KonTponbnas pabota Nel mo Teme 1 1 Vpok "TToBTOpeHre MaTepraa mo rTeMam
«IToBTOpeHnue u yriy0neHue 3HaHU "Crpoenne aroma. CTpoeHHE BEIIECTBA.
OCHOBHBIX Pa3/IelioB Kypca 8 Kiacca Xumudeckas caasp™ (MOII)
https://uchebnik.mos.ru/material_view/ato
mic_objects/7527106?menuReferrer=cata
logue
6 Knaccuukanus XuMU4ecKux peakiun 1 bubnmnorexa [JOK
110 Pa3JINYHBIM [IPU3HAKAM https://m.edso00.ru/00adbch0
7 [loHsATHE O CKOPOCTH XMMHUYECKON 1 bu6nnorexa [JOK
peakuuu. [ToHsTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TE€TEPOTEeHHBIX PEAKLUIX Ypok "CKOpoCTh XUMHYECKUX PEAKITUI.
HCpBOHa‘-IaJ'ILHBIC MMpeACTaBJICHUSA O
karamuze" (POLL)
https://resh.edu.ru/subject/lesson/2102/sta
rt/
8 [ToHsATHE 0 XMMHYECKOM PaBHOBECHH. 1 bubmnoreka [JOK

@akTOpsI, BIUAIOIIKAE HA CKOPOCTh
XUMHMYECKOHN PEAKIIUU U TI0JI0KEHUE
XUMHYCCKOI'O paBHOBCCUA

https://m.edsoo.ru/00adc28c
Ypok "ObpaTumsbie 1 HeOOpaTUMBIE
peaknuu. [ToHsATHE 0 XUMHUUECKOM
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pasuoBecun" (POIII)
https://resh.edu.ru/subject/lesson/2103/sta
rt/

10

11

OKUCIUTEIHLHO-BOCCTAHOBUTEIbHBIE
peakuu

Teopus 3NEKTPOIUTUYECKON
nucconuanui. CUIIbHBIE U C1a0ble
DJIEKTPOJIUTEI

HoHHbIe ypaBHEHHS peakui

bub6nmoreka IJOK
https://m.edsoo.ru/00adcade

Ypok "OxucnurenpHo-
BOCCTAHOBUTCJIBHBIC PCAKIIUH. PeaKHI/II/I
COCMUHCHUA, PA3JIOKEHUS, 3aMCIIICHUA 1
O6M€Ha C TOYKH 3PECHUA OKUCIICHUA U
BoccranoBieHus" (POLL)
https://resh.edu.ru/subject/lesson/2104/sta
rt/

bu6nunoreka IJOK
https://m.edsoo.ru/00adcd68

Ypok "CyurHocTh mporiecca
AIEKTPOIIMTUICCKOHN TUCCOIIUAITHH.
Jlucconuanus KUCIIOT, OCHOBAaHUM 1
cosieii. CriaOble ¥ CHUJIBHBIC 3JICKTPOJIUTHIL.
Crenenp muccoruaruu’ (POII)
https://resh.edu.ru/subject/lesson/1518/sta
rt/

bubmuorexa [IOK
https://m.edsoo.ru/00add448

Ypok "Peakiun HOHHOTO OOMeHa 1
ycnoBus ux nporexanus” (POLI)
https://resh.edu.ru/subject/lesson/1603/sta
rt/

12

XUMHUYECKUE CBOUCTBA KUCIIOT U
OCHOBaHHI B CBETE MPEICTABICHHUI 00
AJIEKTPOJIUTUYECKON AUCCOLMALINI

bu6nmoreka [JOK
https://m.edsoo.ru/00add5d8

VYpok "Xumuueckue cBOMCTBa OCHOBHBIX
KJIaCCOB HEOPraHUYECKUX COCIMHEHUN B
CBETE MPEJICTABICHUN 00
SIEKTPOIUTUUECKON TUCCOLMALINY U
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaknumsax" (POL)
https://resh.edu.ru/subject/lesson/1606/sta
rt/
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13

XUMHUYECKHE CBOMCTBA COJIEH B CBETE

IPEACTaBICHUIN 00 IEKTPOIUTUUECKON

Bubnmnoreka [JOK
https://m.edsoo.ru/00add8b2

JUCCOTTHAITIN
14 [TonsTHe o rumpoan3e coei bubnuoreka ITOK
https://m.edsoo.ru/00add9d4
Ypoxk "I'mapomms coneir” (POII)
https://resh.edu.ru/subject/lesson/3123/sta
rt/
15 O00011IeHIE U CUCTEMATU3aIUs 3HAHUI bubnuoreka ITOK
https://m.edsoo.ru/00addd12
Ypok "ObobmieHue mo Temam
«Kiaccudukanus XUMAYECKUX PEaKIIniiy»
U «IJCKTPOTUTHICCKAS AUCCOLIAALIHAD. "
(PDILI)
https://resh.edu.ru/subject/lesson/2101/sta
rt/
16 [IpakTuueckas padorta Ne 1. «Pemienue bubmmoreka [JOK
IKCIIEPUMEHTAIBHBIX 33134 https://m.edsoo.ru/00addbfa
17 KonTponbnas padota Ne2 no teme bubmmorexa [JOK
«DNEKTPOIUTUYECKAS TUCCOIIUAITHSL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIHH B PACTBOPAX)»
18 OO6mrast XxapakTeprCTHUKA rajJOTeHOB. bubmmoreka ITOK
XuMuueckue CBOMCTBA Ha IPHMeEpe https://m.edsoo.ru/00addfe2
xjopa VYpok ""anorensl. Xiaop. XI0pOBOAOPO.
Comnsnas kucnora u € conu." (POLII)
https://resh.edu.ru/subject/lesson/2075/sta
rt/
19 Xnopoonopon. CossiHast KMCIOTa, Bubimoreka IJOK
XHMHYECKUE CBOWCTBA, MTOIyYCHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 IIpakTuyeckas padora Ne 2 o Teme bubnnorexa [JOK
«ITomydeHne consTHOM KUCIIOTHI, https://m.edsoo.ru/00ade348
HU3y4YCHUE €€ CBOUCTBY»
21 Beluncrienus no ypaBHeHUIM bu6imoreka [IOK

XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH U3

https://m.edso0.ru/00ade488
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pE€arcHTOB JaH B HN30BITKE

22 OO6m1ast XxapakTepucTHKa SJIEMEHTOB bubnuoreka ITOK
VIA-rpynimsi https://m.edsoo.ru/00ade64a
23 ATTOTpONHBIE MOIU(DHUKAIINH CEPHI. bubimoreka [TOK
Haxoxenue cephl 1 €€ COeIMHEHU B https://m.edsoo.ru/00ade64a
npupose. XUMHUYECKHE CBOWCTBA CEPBI (S;Ig)ﬁl';cepa- Ceposozopox. CymnbQuer"
https://resh.edu.ru/subject/lesson/2434/sta
rt/
24 CepoBonopo, ctpoenue, hpu3nueckue u bubmmoreka [JOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00ade802
25 Oxcuppl cepbl. CepHast KMCIIOTA, bu6moreka [JOK
(bu3HYECKrEe U XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
NpUMEHEHHE Ypok "Oxcun cepol (VI). Cepnas kuciaora
u ee comu” (POII)
https://resh.edu.ru/subject/lesson/2077/sta
rt/
26 XUMHUYECKHUE PEAKIUH, JIeKALTUE B bubimoreka [JOK
OCHOBE TIPOMBIIIIIEHHOTO CIT0c00a https://m.edsoo.ru/00adec8a
MOJTyYEHUS] CEPHOM KUCIOTHI.
XUMUYECKOE 3arpsi3HEHUE OKPYIKAIOIEH
Cpelbl COeIMHEHUSIMU CEPhI
27 BrruncieHue MmaccoBOM 0JIH BEIXOJA bubmunorexa LIOK
MIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
28 OO0mmas xapakTepucTuka 31eMeHToB VA- buGmoreka [JOK
TPYTIIBL. A3sor, pacnpocTpaHeHue B https://m.edsoo.ru/00adeeab
npuposie, Gu3NIecKue U XUMHIECKHe Ypok "A30T: cBOICTBa M IPUMEHEHHE.
CBOICTBA Amvuak. OuU3nyecKrue ¥ XMMUYCCKHIE
CBOICTBA. HOJ'IyLICHI/Ie " IPUMCHCHHUC.
Comu ammonuns" (POIII)
https://resh.edu.ru/subject/lesson/2078/sta
r/
29 AMMHaK, ero Gpu3ndecKkue u bubmuroreka [JOK

XUMHUYECKHUE CBOMCTBA, MOJIYYECHUE U
IPUMEHEHNE

https://m.edso0.ru/00adf004
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30

[IpakTrueckas padota Ne 3 o Teme
«Ilonydyenne aMmmmuaka, u3yueHue ero
CBOMCTB»

Bubnmnoreka [JOK
https://m.edso00.ru/00adf180

31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubnuoreka ITOK
XAMUYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Ypoxk "A3zorHas kucinora. CTpoeHne
MoneKyJbl. CBOHCTBa pa30aBiieHHOH 1
KOHHCHTpHpOBaHHOﬁ a30THOM KHCIOTEI.
Conn a30THO# KUCIIOTHI. A30THBIE
ynobpenus." (POL)
https://resh.edu.ru/subject/lesson/2074/sta
rt/
32 Hcnonbs30BaHre HUTPATOB U COJICH bubmmoreka [JOK
AMMOHHUSI B KAYE€CTBE MUHEPAIIbHBIX https://m.eds00.ru/00adf518
ynoopenuit. XuMuueckoe 3arpsisHeHne
OKpY>Karollen cpelibl COETUHEHUSIMHU
azoTa
33 ®ocdop. Oxeun pocdopa (V) u Bu6imoreka [JOK
dbocdopHas kucinora, pu3uIecKue u https://m.edsoo.ru/00adf68a
XUMHMYECKHE CBOMCTBA, MONYYEHHE Ypox "®ochop. Amrorporus docdopa.
Cgotictra docdopa. Oxcun dpochopa(V).
®dochopHas kucinoTa u e€ Cou.
docdopusie ynoodpenus." (POL)
https://resh.edu.ru/subject/lesson/2073/sta
rt/
34 Hcnonb3oBanue GochaToB B KaueCTBE bubnnorexa [JOK
MHHEPAIBHBIX YI0OpEHUiA. 3arps3HeHne https://m.edsoo.ru/00adfc20
IPUPOJHOM cpenbl hocharamu
35 VYrnepoa, pacnpocTpaHEeHHE B IPUPOJIE, bubunoreka [JOK
bu3HUECKre B XMMHUYECKHE CBONCTBA https://m.edso0.ru/00adfd9c
Ypok "Yriepoa. AJUIOTPOITHBIE
MoaudUKaIKUU yriiepojaa. XuMUYeCKHUe
cBoiicTBa yriepona. Ancopouus.” (POLL)
https://resh.edu.ru/subject/lesson/2072/sta
rt/
36 Oxcupl yraepoaa, ux pusnueckue u Bubmmoreka IJOK
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XUMHUYECKHUE CBOUCTBA. DKOJIOTMYECKHE
MPOOJIEMBI, CBSI3aHHBIC C OKCHJIOM

yriaepona (1V)

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

37 VrojpHasg KACIOTa U €€ COJIH bubnuoreka ITOK
https://m.edso00.ru/00ae006c
Ypok "YrompHas kuciota" (POIII)
https://resh.edu.ru/subject/lesson/2070/sta
rt/

38 [IpakTuueckas padbora Ne 4 o Teme bubnuoreka [JOK
"ITosrydeHne yriIeKucioro rasa. https://m.edsoo.ru/00ae027e
KavecTBeHHas peaklus Ha KapOoHaT- Ypox "YrapHblii ra3. YIIeKUCIIbIA ras"
vor" (POII)

https://resh.edu.ru/subject/lesson/2071/sta
rt/

39 [TepBoHayabHEIE TOHATHS 00 Bu6mmoreka [IOK
OpPraHUYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHECHHSX YTIIepoia

40 Kpemnwnii u ero coenquueHust bubmumoreka [JOK

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

Ypok "Kpemawnii u ero coeTuHECHHUS.
Crexko. Lement" (POILI)
https://resh.edu.ru/subject/lesson/2069/sta
rt/

41 ITpakTruyeckas pabora Ne 5. Pemenue bubnmnorexa [JOK
OKCIIEPUMEHTAIIBHBIX 337124 10 TEME https://m.eds00.ru/00ae0bf2
«BaxHenme HeMeTauIbl U UX
COCTUHCHHUS

42 KonTponbnas padorta Ne3 o teme bubnmorexa [JOK
«BaxkHeliie HeMeTaJLIbl 1 UX https://m.edso0.ru/00ae0e18
COCTHHEHUS Ypok "O0obmienne mo teme

"Hemeramnst" (POLI)
https://resh.edu.ru/subject/lesson/2068/sta
rt/

43 OO6m1ast XapakTepruCTUKa XUMUUYECKHIX bubnuoreka [JOK

9JICMCHTOB — MCTAJIJIOB.
Merannudeckas CBSI3b U METaJIndecKast

https://m.edsoo.ru/00ae103e
Vpoxk "llonoxkeHnne MeTamioB B
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KpUCTa/uIM4ecKas pemérka. Gusnyeckue
CBOMCTBA METAJIJIOB

MEPUOIUYECKON CUCTEME XUMUYECKUX
anemenToB /[. 1. Menaeneesa.
Mertannndeckas cBsI3b. Du3nmyecKkue u
XHMUYECKHE CBOMCTBA MeTaj110B. CIIJIaBbI
MeTainoB. HaxoxaeHrue MeTajioB B
TIPUPOIE M OOIIHE CIIOCOOBI X
rosrydeHus. Psit aktuBHOCTH
(3MEKTPOXUMUYCCKUH PSiT HATIPSHKEHUI )
metayuioB" (POILI)
https://resh.edu.ru/subject/lesson/1607/sta
rt/

44 XUMUYECKHE CBOMCTBA METAJLJIOB, Bubmnoreka ITOK
ONEKTPOXUMHUYECKUN PSJl HAIPSDKEHUI https://m.eds00.ru/00ae1156
METAJIJIOB

45 OOm1re cnocoObl MOTYyYSHHUS METAILIOB. bu6moreka [JOK
CnunaBbl. BerauciieHus 1o ypaBHeHUSAM https://m.eds00.ru/00ae1156
XUMHUYECKUX PEAKIUi, €CIIM OUH U3
pEareHTOB COJAEPKUT MPUMECH

46 [TonsiTHE O KOPPO3UH METAIIOB bubmmorexa [JOK

https://m.edso0.ru/00ae1278

47 IIemouHble METAIITBI bubimoreka [TOK

https://m.edsoo.ru/00ae14b2

Ypoxk "lllenounsie MeTauiel. OU3HUECKHE
" XUMH4YecKHe cBoicTBa. OKCUIbI 1
TUAPOKCUJIBI LIETOYHBIX METAILIOB."
(PDLL)
https://resh.edu.ru/subject/lesson/1602/sta
rt/

48 Oxcupl U TUIPOKCHIBI HATPUS U Kalust bubmmoteka [JOK

https://m.edso0.ru/00ae14b2

49 [Ilemo4yHO3EMENIbHBIE METAJIBI — bubmoreka [JOK
KaJIbIIUI U MarHum https://m.edsoo.ru/00ae15e8

50 Baxuelinme coenMHEHNS KAJIbIU bubimoreka [TOK

https://m.edsoo0.ru/00ae15e8

51 O0001IeHrEe ¥ cucTeEMaTH3alus 3HaHUI Buneo "®dusuueckue cBoiicTBa

mieno4HbIx Metaiuio” (POIII)
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https://uchebnik.mos.ru/material view/ato
mic_objects/5254843?menuReferrer=cata
logue

52 JKEcTkoCTh BOABI M CLIOCOOBI €€ bubmmnoreka [JOK
yYCTpaHEHUs https://m.eds00.ru/00ae1886
53 [IpakTrueckas padota Ne 6 o Teme bubnuoreka [JOK
"YKECTKOCTH BOABI U METOIBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
54 AIFOMUHMI bubauroreka [JOK
https://m.edsoo.ru/00aelc64
VYpok "Amomunnii. Haxoxnenue B
npupoje. CBOHCTBA ATIOMUHUSL.
AMDOTEpHOCTh OKCHJIA M THAPOKCH A
amromuaus” (POLI)
https://resh.edu.ru/subject/lesson/1604/sta
rt/
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubmmoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubimoreka [JOK
https://m.edsoo.ru/00ae1d86
Ypok "XKenezo. Haxoxnenue B nmpupose.
CBorictBa xene3a. CoenuHeHus xenesa”
(PDIL)
https://resh.edu.ru/subject/lesson/1605/sta
rt/
57 Oxkcubl, TUIPOKCUBI U COJIU Keme3a bubauoreka [JOK
(I n xenesa (1) https://m.edsoo.ru/00ae35e6
58 O06o00menne 1 cucTeMaTH3aIs 3HAHUI VYpok "O6o61ieHue 1m0 TeMe «MeTaubi».
[Ipumenenne metamios" (POLL)
https://resh.edu.ru/subject/lesson/2067/sta
rt/
59 [Tpaktrueckas padota Ne 7. Pemenue bubnuoreka [JOK

AKCIEPUMEHTAIIbHBIX 337a4 110 TEME
«Baxuennme MeTayIbl U UX
COCITUHEHUSI»

https://m.edsoo.ru/00ae3de8
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60 Breruucienus mo ypaBHEHUSIM 1 bubnuoreka [JOK
XUMHAYECKHX PEaKIUi, €CIIU OJIMH U3 https://m.edso0.ru/00ael750
peareHToB J1aH B U30BITKE UIIH COACPKHUT
IpuMecHu. Berauciienyst MacCoBOM J10JIH
BBIXOJIa MPOJIYKTa peakluu
61 O06o001meHre U cUCTeMaTHU3alns 3HAHHUI 1 VYpok "Crioco6sl mosydeHust 1
npuMeHenne MetayuioB" (MOL)
https://uchebnik.mos.ru/material_view/ato
mic_objects/8423338?menuReferrer=cata
logue
62 KonTponbnas paborta Ne4 mo teme 1 Vpox "O606mmenue o teme "Meramuib".
«BaxkHeiine MeTauIbl U UX [pumenenue metamios" (MOIL)
COETMHEHUA» https://uchebnik.mos.ru/material_view/ato
mic_objects/7527186?menuReferrer=cata
logue
63 BemectBa u marepualisl B 1 bubnmoreka [JOK
[MOBCEHEBHOM JKU3HU YEI0BEKa https://m.edso00.ru/00ae3f50
64 XHAMHMUYECKOE 3arpsI3HEHUE OKPYXKaroIen 1 bubmmoteka [JOK
Cpelbl https://m.edsoo.ru/00ae4270
65 Ponb xuMuM B pelIeHUH SKOJIOTHUECKUX 1 bubnmnorexa [JOK
npobieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011eHNE U 1 Bu6imoreka [IOK
CHCTEMAaTH3aLUs 3HAHUI https://m.edso0.ru/00ae0dOa
67 Wrorosas koHTpoJsibHast paboTa 1 bubmmorexa [JOK
https://m.edsoo.ru/00adb33c
68 PesepBHEIi ypok. O000IICHHE 1 1 buGmoreka [JOK
CUCTEMATH3AU 3HAHUN https://m.edsoo0.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/00ae1750
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/8423338?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://uchebnik.mos.ru/material_view/atomic_objects/7527186?menuReferrer=catalogue
https://m.edsoo.ru/00ae3f50
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYUEHUE OBPA30OBATEJIbBHOI'O
MPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI151 YYEHUKA

1. Xwmusa, 8 wmacc/ Tabpuensa O.C., OctpoymoB WN.I'., CnankoB C.A., AKIHOHEpPHOE
obmectBo «M3narenscTBo «IIpocBerieHne)

2. Xumus, 9 xnacce/ Epemun B.B., Ky3smenko H.E., [Ipo3nos A.A., Jlyaun B.B. AkunonepHoe
obmectBo «M3narenscTBo «IIpocBerieHne)

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Metoauueckoe mocooue. 8 kiacc (aBropel O. C. I'abpuensn, W.I'. Octpoymos, C.A.
Cnankos).

2. Meronnueckoe mocobue. 9 kmacc (aBropel O. C. I'abpuensu, U.I'. Octpoymos, C.A.
Cnankos).

3. [Iporpamma kypca xumun it 8—9 KiIaccoB 00Ie00pa30BaTEIbHBIX YUPEKICHHH (aBTOPBI
O. C. I'abpuensu, U. I'. Octpoymos, C. A. Cnaakos).

4. Terpanp s nabOpaTOPHBIX OMBITOB M MpakTudeckux padotr. 8 kiacc (aBtopsl O. C.
I'aOpuensn, U.B. Akcénona).

5. Terpane ansa 1abopaTOpHBIX OMBITOB W MpakTH4eckux paboT. 9 kiacc (aBtoper O. C.
INabpuensu, .B. AkcénoBa). Xumus B TeCTax, 3ajauax u ynpaxHeHusx. 8 kiacc (aBropst O.C.
I'abpuensu, U.B. Tpurybuax).

6. Xumus B TecTax, 3amadax u ynpaxkHeHusx. 9 ximace (aBroper O.C. T[abpuensH,
N.B. Tpury6uaxk).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://www.alhimik.ru. TTpencTaBiacHsI cieayroIne pyoOpUKH: COBEThI AOUTYPUECHTY, YIUTEIIO

XHMHH, CHPABOYHHK (O4eHb OOJibInasi MOAOOPKa TaOIHIl M CIPABOYHBIX MaTEPHAIIOB), Becénas
XMMUSI, HOBOCTH, OJIMMIIMAJbI, KyHCTKamepa (MHOTO WHTEPECHBIX HCTOPUYECKUX CBEICHUI).
2. http://www.hij.ru. Xypnaan «Xumusi 1 )KU3Hb» MOHATHO U 3aHUMATENBHO PACCKa3bIBaeT 000
BCEM HMHTEPECHOM, 4YTO TMPOUCXOJUT B HAayKe W MHPE, B KOTOPOM MBI IKHBEM.
3.http://chemistry-chemists.com/index.html. DnekTpoHHbBIH KypHAT «XUMHUKH U XUMUS», B
KOTOPOM IIPEJICTABJICHBI OIBITHI MO0 XMMHUU M 3aHUMAaTelbHas WH(OpMAIMs, MO3BOJSIOIINE
yBIICUb YYCHUKOB IKCTIEPUMEHTAILHON YaCThIO npeaMeTa.
4. http://c-books.narod.ru. BceBo3morkHast JauTepaTypa o XUMUH.
5. http://www.prosv.ru/. TTocoGust s ydanuxcsi, B TOM 4YHCJI€ IS MOATOTOBKA K HTOTOBOM
arrecrarmn (OI'D u EI'D), Meroamdeckue mnocoOHMsl A ydUTeNeH, HAy4YHO-TIOMYJspHAst
JUTEpaTypa M0 XUMHUH.

6. http://1september.ru/. )KypHan npeqHa3HaueH He TOJBKO JUIs yuuTelnei. B HéM mpencTaBieHo
OOJIBIIIOE KOJMYECTBO PAabOT YYCHHKOB, B TOM YHCIIE HCCIEIOBATEILCKOIO XapakTepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MKONBHBIA TOPTAT CO CCHUIKAMU
Ha 00pa3oBaTeNbHbIC CAUTHI 10 XUMHH.

8. www.periodictable.ru. CoopHHK cTaTeli O XMMHYECKHX DJIEMEHTaX, WILTFOCTPUPOBAHHBIN
IKCTIEPUMEHTOM.
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