[OKYMEHT NOANWUCAH
ONEKTPOHHOM MOAMUCHIO

HPUJIOKEHHUE K OOIT OO0

MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YpOBHE OCHOBHOTO 00Imero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (efepalbHON pabouel TporpaMMbl BOCITUTAHUS
U C Yy4YETOM KOHIEMIMM TMPENnojaBaHusl Y4yeOHOTro mpeameTa «XUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnum.

[Iporpamma 1o xuMuM Na€T MPECTABICHUE O LENAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHHMS M PA3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
npeaycMaTpUBaeT paclpeielieHue ero Mo KiaccamM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl O XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKAHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh W3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpollecca, BO3PACTHBIX
OCOOCHHOCTEM OO0ydJarouuxcs, OMNpPEAeNSseT BO3MOXXHOCTU TMpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTEIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBAaHUN K
pesynbTaTam oO0y4eHHUs XUMUU Ha YPOBHE I€JIeH M3YUYeHUs MPeMEeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOM JEATENbHOCTU OOYyYalolerocs IO OCBOCHUIO
y4eOHOT0 CO/IepKaHUS.

3HaHMEe XWMHH CIIYKUT OCHOBOM JUisi (POPMHUPOBAHUS MHPOBO33PECHUS
oOydaromierocsi, €ro MpeACTaBICHU O MaTepUaIbHOM €IMHCTBE MUPA, BAXKHYIO
pOJIb UTPAtOT (POPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI100aTbHbIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MaCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopmMupoOBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4YeOHOW JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOM IeATEILHOCTH;



3HaKOMUT CO CHeuu(PUKoil HAYYHOTO MBIIUICHHS, 3aKJIaIblBa€T OCHOBBI
LIEJIOCTHOTO B3IJIs1a HA €UHCTBO NMPUPOABI U YEIIOBEKA, SABIIIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIIMXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUUECKOE
oOpa3oBaHHe 00YUYaIOIINXCSI.

JlanHble HampaBieHUS B OOyYE€HUM XHMMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEeAarormyecKu
aJlalTUPOBAHHBIM OTpa)KeHHUEM 0a30BOM HAyKH XMMHH Ha ONpPEeIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSITHUN XUMHUHU, OCHOB
HEOPraHUYECKOW XUMHM W HEKOTOPBIX OTHECIBHBIX 3HAYUMBIX [OHSATHUU
OPraHu4YeCKON XUMHUH.

CtpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOpPMUpPOBaAHA HAa OCHOBE
CUCTEMHOT0 Ioaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MTOHATAN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYPHO OpPraHM30BaHbl [0 MPUHLUITY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona JI. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— Y4EHUS O CTPOCHHUM aTOMa U XUMHUYECKOH CBSI3H;

— TMpelacTaBleHUd 00 ANEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBONCTB,
CTPOCHMS U BO3MOXKHOCTEHN MPAKTUYECKOIO IIPUMEHEHHUS U ITOIYUYECHUS U3Y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUYECKOW COCTABJIAIOIIEN HAYYHON KapTUHBI MUpPA B JIOTUKE
€€ CUCTEMHOU IIPUPO/IbI, HIEHHOCTHOT'O OTHOLIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUs B Hayke. M3yueHne XMMHUM NPOUCXOJIUT C MPUBJICYECHHEM 3HAHUU W3
paHee M3yYEHHBIX y4eOHBIX mpeameToB: «Okpyxarommii mupy», «buonorus. 5—7
KJIacCh» U «Pu3muka. 7 Kinacey.

[Ipy wu3yuyeHMH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWM OCHOB
XUMHYECKOM HAayKH KakK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPaKTUUYECKOU
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBIL. 3a7a4da



y4eOHOTr0 MpeAMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMbI XUMUYECKUX 3HAHUM —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIKka HAayKd, B MPHOOIICHUU K
HAayYHBIM METO/IaM MO3HAHUS MPU U3yYEHUH BEIIECTB M XMMHUYECKUX PEaKIHii, B
GbopMHUpPOBaHUY U PA3BUTUU MMO3HABATEIBHBIX YMEHUN U UX IPUMEHEHUH B y4eOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPaBHII
0e301macHOro o0paIieHus ¢ BeeCTBAMH B TOBCETHEBHOM KU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HauYEHUE MPUOOPENH TaKHe 111, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM XKU3HU;

— HampaBJCHHOCTh OOyYeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIeHUE
oOyyarolmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCIoBUi, CTOCOOCTBYIOMIMX MPUOOPETEHUIO O0yJarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX yHHBEPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJI€ YMEHHUM OOBSICHATH U OLEHWBATH SIBICHUSA
OKpY>KaloIlIET0 MHUpa, MCIOJIb3ysl 3HAHUS U OIBIT, MOJYyUYEHHBIE MPU HU3YUYEHHUU
XUMHH, TPUMEHATh UX IIPU PELLIEHUH TPOOJIeM B IOBCETHEBHOM KU3HU U TPYI0BOM
JeSITeJIbHOCTH;

— (QopmupoBanue y O0Oydarommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAHUS LEHHOCTH XUMHUYECKMX 3HAHUWA [UIsi BBIPAOOTKH HKOJIOTMYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM NEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHs OOINEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

OO011ee 9rciio 4acoB, OTBEAEHHBIX JIIsl U3YUYEHUS XUMUHU HA YPOBHE OCHOBHOT'O
oOmero oOpazoBanus, cocrasisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).

Conep:xanue yueOHOr0 nmpeamMera



8 KJIACC (68 uacoB, 2 4yaca B He/1eJII0)

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B KU3HU 4Y€JIOBEKa. XMMHS B CHCTEME HayK.
Tema u BemecTBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BeulecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnyeckasi popmyiia. BaleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOcHUTENbHAs aTOMHAasi Macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0JIs1 XMMUYECKOTO JIEMEHTA B COCUHEHNUN.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMHUYECKUX COCTMHEHUH.

Du3NYECKUE U XUMHUUYECKUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XHMMHUYeCKHe ypaBHeHus. Kiaccuduxarus
XUMUYECKUX PEAKIUi (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBaHUEM, U3YUCHUE U OIHUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIOTON) SIBJICHUH, HAOMIOACHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3Y4YEHUE CIOCOOOB Pa3JeNeHHs] CMECEH: C MOMOILIBI0 MAarHuTa, (PUIBTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONMM, HaONIOAGHHE W  OMNHCAHWE  PEe3yJbTaTOB  IMPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(I1IapOCTEPKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT m mpocroe
BelecTBo. Haxoxxaenuwe kuciaopoga B HOpupoje, (U3HUecKue M XUMHUYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuabl. [lpumenenue xuciopoaa. CrnocoObl
NOJIy4eHHUs] KuciopoAa B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIiHas MOAU(pUKALNS KHCIOPO/a.



TennoBoit 3¢ (heKT XUMHUUECKON peakluuu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHHE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpocToe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

MomnsipHbiii 00bEM razoB. Pac4€Thl M0 XUMHYECKHUM YPaBHEHUSIM.

Odusnyeckue cBoucrBa BOAbl. Boma kak pactBoputresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpupoie U B XKU3HU 4esnoBeka. KpyroBopot BOAbI B IpUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHUJIOB:  coyieoOpa3yroiiue  (OCHOBHBIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyrone. Homenknarypa okcuaoB. Du3nyeckue U XUMHUYECKUE
CBOICTBA OKCUJIOB. [lomyueHnne okcuaos.

OcHoBanus. Krmaccupukauus ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. PU3MYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Conu. HomeHnknarypa coseil. @U3nyeckrue U XMMHYECKHUE CBOWMCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBsI3b MEKY KJIaCCaAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W W3YyYEHHE CBOMCTB KHCIOpOJa, HAOIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCJIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (mosxkapa), 03HaKOMJICHHE C 00pa31laMy OKCUJIOB M OTIICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3y4YEHHUE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUICOMATEPUATIORB), HAOIIOACHIE 00Pa3I[0B BEIIECTB KOJIMUYESCTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C OMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJIbIlUEM) (BO3MOXKHO MCIOJIb30BAaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOEHUE N3MECHEHHUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEUTpaNIU3alMy, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYTUM U3 PaCTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 I10 TEME
«BaxHeiine K1accbl HEOPTaHUYECKUX COCTUHEHUIN».

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHMYECKasi CBf3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIoreHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPbIEe 00pa3yloT aM(OTepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jiuuHHonepuoanas hopmsi [lepronnyeckoi
cucreMbl xumuueckux anemMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImbl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siAep. M3oTomnbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Iepuonnueckoii cucremsl [[. M. MenneneeBa. XapakTepUCTHUKA XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B Ilepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHU paJuyca aTOMOB XHWMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass CBsa3b. KoBajieHTHass (TMOJIIpHAsT UM HEMOJISIPHAs) CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICWCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HCIOJIb30BAaHME KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIMKJIA.



OOmue ecTeCTBeHHO--HAYYHbIE TIOHSTHSI: HAYYHBIN (paKT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOIEHUE,
AKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE, MOICNb, SIBICHHE.

dwusuka: MmaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOTIHI,
PaMOaKTUBHOCTh, MOJICKYJIa, AJICKTPUYCCKUU 3apsiyi, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3WUYECKHE BEIWYWUHBI, CIUHUIIBI
WU3MEpPEHHUsI, KOCMOC, TUTAaHETHI, 3BE3/161, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaJIbl, TOPHBIE IOPOIBI, TIOJE3HBIC
UCKOTIaeMBbI€, TOTUTMBO, BOJTHBIE PECYPCHI.

9 KJIACC (68 yacos, 2 yaca B HejeJI10)

BerecTBo U XuMHYecKasi peakius

Ileprognyeckuii 3akoH. Ilepuoanueckas cucteMa XMMUYECKUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKHUX DJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KA U UX COCTUHEHUN
B COOTBETCTBHUM C TMOJIOXKEHUEM DJJIEeMEHTOB B llepuonnueckon cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBAa: BHJBI XUMHUYECKOW CBS3U. THIIBI KPHUCTAIUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKUX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanusa XuMUYecKUX peakuuid Mo pa3auvyHbIM MPU3HAKaM (110 YHUCTy
¥ COCTaBy YYacCTBYIOIIMX B pPEAKIMHM BEHIECTB, MO TEIUIOBOMY 3(PQeKTy, IO
U3MEHEHUIO CTETEeHEN OKHMCICHUS XMMHUYECKHX 3JIEMEHTOB, MO0 OOpaTUMOCTH, 1O
y4acTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKHE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOpaTUMBIX XMMHUYECKUX peakuusx. [IoHATHEe O TOMOre€HHBIX M TeTEPOreHHBIX
peakuusx. [lonsarne o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKONW PEaKIUU U IOJOKEHUE XUMHUYECKOIO

paBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKLMM,  DJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEaKLUU. CocraBieHue  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIM C  HCIOJIb30BaHUEM MeETOja
AIIEKTPOHHOTO OajaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH cBsi3u. CTeneHp auccouranuy. CUIIbHBIE U CI1A0BIE JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEaKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha HOHBI. [IoHsATHE O THIpONIM3E COoNEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTasioB (rpadura M anmaza), CIOXKHBIX BELIECTB
(XxJopuaa HaTpus), UCCaeAOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOU PEAKIIUU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHI KHCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOLINX
NPU3HAKK TMPOTEKAHHMS] peaKkuil HMOHHOro oOMeHa (oOpa3oBaHHME OCaIKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCUHEHMSI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEICHUE YKCIIEPUMEHTAIbHBIX 33/1a4.

Hemeranibl 1 MX coeiMHEHUSA

OOmast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3MUecCKHue CBOMCTBA MPOCTHIX
BEILIECTB — FAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIOopa (B3aUMOIEHCTBHE
C MeTajulaMM, HEMeTaJlaMH, uHiesnodamu). Xsopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YeJioBeKa. BakHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOpO, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIMe KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [Ipumenenue cepHoit
kuciaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(haT-HuOH.
Haxoxnenue cepbpl M €€ COCNMHEHUNW B TPUPOJIE. XUMHYECKOE 3arpsi3HEHUE
OKpPYXaloIlel Cpelbl COECOUHEHUSMHU Cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmas xapakrepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUe CBOMCTBA, MOMydyeHue u npuMenenue. Conu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, (GU3NYECKUEe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupUIecKue).
Hcnonb3oBaHuEe HUTPATOB U COJIEH aMMOHHUSI B KAYECTBE MUHEPATLHBIX YI00pEHUH.
XHUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyueckne U xumudeckue cpoiictBa. Oxeun gocdopa
(V) u dochopnas kuciora, pu3muecKkue U XUMHYECKHE CBOWCTBA, MOJIYYCHHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mast xapaktepuctuka snemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIIEHUS. Y TIIEpOI, ATUIOTPOIHbIE MO (DHUKALUY,
pacnpocTpaHeHue B IpUPOAE, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrinepona B mnpupone. Oxcunbl yriepoaa, ux (u3MyecKue u
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
IpUMEHEHHE. DKOJIOTHYeCKUue NpoOiieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COolM, UX (PU3NYEeCKHUe U XMMHUYECKHE CBOMCTBA, MOJYyYEHHUE U
npumeHenue. KavecTBeHHass peakiusi Ha KapOoHaT-woHbI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUILIMHE, TPOMBIIIJIEHHOCTH U CEILCKOM XO031CTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUJICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
MPOAYKThI WX TmepepaboTku (O€H3WH), UX POJIb B OBITY W TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM 4eJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHYECKHE CBOWCTBA, IMOJIy4YEHUE U
npuMmeHenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus o0 OKcHie
kpemuus (1V) u kpemuueBoit kuciore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. [IpoGiembl ©€30MacHOro0  UCIOJIb30BaHUS
CTPOUTEIHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MIPOBE/ICHNE KAYE€CTBEHHBIX PEAKIUi Ha XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB



WX TIPOTEKAHWsI, OIBIThI, OTpAKAIINE (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
TraJlOr€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO HCHOJIB30BAHUE BUIEOMATEPHUAIIOB),
HaO0JII0ICHUE TIpoliecca 00yTIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyUYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb()aT-uOH U HAOIIOJCHUE ITPU3HAKa €€
pOTEeKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a3ora, dochopa u ux
COEJIMHEHU (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHul, nojsydyeHue, coorpanue, pacrno3HaBaHUE U U3YUYCHHE
CBOMCTB aMMHakKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3yuEHHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJECHCTBHUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK anmasa,
rpadura, (yiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHUBOrasza, IOJIydeHUE,
coOupaHue, pacro3HaBaHWE M U3YYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKUUEHW CHIMKATHON MPOMBIILICHHOCTH,
pelieHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeliine HeMeTalibl U HX
COETUHEHUSD).

MeTaJiibl 1 UX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckon cucreme xumuyeckux diaemeHtoB . U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamnnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4YeHUs: MeTauioB. [loHATHE O KOPpPO3WU METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIILICHHOCTH.

[I{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCcTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B HPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUWM: TIOJIOXKEHUE B
[Tepnoanueckout cucrteMe xumudeckux 3yemeHToB J1. 1. MenaeneeBa, cTpoeHUE UX
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiine coeiuHeHus! Kanblus (OKCUI, TUAPOKCUI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmnroMuHUNA: TosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenneneeBa, CTpoeHHE artoma, HaxoxAcHWe B mnpupoae. dusmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOEGHHE aTOMa, HAaXOXAeHUE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, THAPOKCHIBI U comu xkene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaMH, M3YYEHHE  PE3yJbTATOB KOPPO3UH  METAIOB  (BO3MOYKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAHME  BHJICOMATEPHUAIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBITHS, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmomeHne M ommMcaHue IMPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. IlepBasi momoinb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolieh cpenbl (MpeaesibHas I0mycTHMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHn 3KOJI0rHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnpwle céasu

Peanuzanus MeXnpeaMETHBIX CBA3€M MPU M3YYEHUM XUMUH B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJIETbHBIX PEAMETOB
€CTECTBEHHO--HAYYHOT' O LIMKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I, ©30TOIIbI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIyIIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KpUCTATIINYECKAas
peméTKa, CruiaBbl, (U3MUYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yAOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPO/IbI, MOJIE3HBIE
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPAMMbI  OCHOBHOIO OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHHs] XUMHUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIUIMOHHBIMU POCCUNCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOIIecTBe MpaBWJIaMW W HOPMaMH IIOBEICHUS W CIOCOOCTBYIOT IpoIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JIn4HOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacIIMpEHUE OIbITA ICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XUMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKECHUAX M OTKPBITUAX MHUPOBOM W OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOUCTBE MUpA U OOIIIECTBA;

2) rPasKAaHCKOT0 BOCIIUTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOIIECCE ITON yUeOHOM AesTeTbHOCTH, TOTOBHOCTH OLICHUBATh
CBO€ TOBEJECHHWE W TMOCTYNKM CBOMX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU U COCTABIISIIOIIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOAbI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XMMHUU B TO3HAHUU ATUX 3aKOHOMEPHOCTEH;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUMH,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HAaBBIKOB CaMOCTOSITEIbHOW pa0OThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHON



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIEI0BATEIbCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOsl, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil u Tpyna pa3audHoro poja,
YBaXEHUE K TPYAY U pe3ybTaTaM TPYIOBOM I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOr0 M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALMSIX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell UX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yJbTaTOB BBIACISAIOT 3HAYUMBIE IS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHs, TPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKHE pacCyXJeHus (MHIYKTUBHBIC, ASAYKTHUBHBIC, IO aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKU U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI JIs1 (POPMUPOBAHUS TUIIOTE3BI IO TIPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, GopMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (pOPM TPEACTaBICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4yHble METOABl M 3alpOChl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITIOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOM aKTUBHOTO HCIIOJIb30BaHUS PA3IUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHAJIM3UpOBaTh B IIpoliecce Yy4yeOHOU u
UCCJIEI0OBATENCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbL.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

YMEHHsI 3a]1aBaTh BOIPOCHI (B XOJ€ AUaora v (Win) TUCKYCCUH) IO CYIIECTBY
oOcyxnaeMoi Tembl, (POPMyIMpOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M TMHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
PE3yJbTAaTOB BBINOJHEHUS] XUMHUYECKOTO IKCIIEpUMEHTa (1a00paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPoOJEeM Ha OCHOBE yuéra OOUIMX WHTEPECOB M COTJIacOBaHUs
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITENIBHO ONPENEIATh UENH JEATEbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLIEHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3asBJICHHOM LIEJIH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEITEIbHOCTH 1O  IOJYYEHUWIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K xoHiy o0ydeHus B 8 kijiacce rnpeaMeTHbIC pe3yJIbTaThl Ha 0A30BOM YPOBHE

JIOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUYAIOIITUXCS YMEHUM:

® DpACKpBIBaTh CMBICII OCHOBHBIX XMMHWYECKUX NOHSATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJICKYJISIpHAsg Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHUUECKOTO JIEMEHTa B COCAMHEHUHU, MOJIAPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHUE, COJIb, JJIEKTPOOTPULATEIILHOCTh, CTEIEHb
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCAMHEHUSA, PEAKLIHH PA3JIOKECHUSA, PEAKIUU 3aMEIICHUS, PEAKINU
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakiunmy,
AJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, paJuyC aToMa,
XAMHWYECKasi CBA3b, MOJISIPHAA M HEMOJISIPHAS KOBAJIEHTHAS CBSI3b, MOHHAS
CBSI3b, WMOH, KATHMOH, AaHHWOH, pAacTBOP, MaccoBas [OJs BENIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBJIeHUS (HOpMyT
BEIIECCTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

® OIpeeisaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHMUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCY COCIMHEHHUM IO
dbopmynam, BHUA XUMUYECKOM CBsI3M (KOBAJIGHTHAass W WOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBaTh cMbichn llepuomnueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHWYECKUX 3JIEMEHTOB OT WX MoJoxkeHus B Ilepuomndeckoil cucreme,
3aKOHOB COXPaHEHMS MAcCChl BEIIECTB, NMOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHa ABOTrajpo;

® ONHUCHIBATH M XapakTepuszoBaTh TadaumunHyto Qopmy Ilepuognueckoit
CUCTEMbl XHUMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y», manbsie u
OOJIbIlIMEe TIEPHOJBI, COOTHOCUTH OOO3HAUCHMS, KOTOPhIE HMEIOTCA B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YnCiIo 3JIEKTPOHOB U
pacnpeiesIeHUe UX 0 IEKTPOHHBIM CIIOSIM);

® KJIacCCHU(PHUIMPOBATh XMMHUUYECKUE 3JIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMHUYECKHE peakuud (10 YUCIy U COCTaBy YYACTBYIOIIMX B pPEaKIUU
BEILIECTB, 0 TETIOBOMY (D eKTy);

® XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMUMHUYECKHUE CBOMCTBA BEILECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONKUCAHUE TPUMEPAMU MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

® [IPOTrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IPOTEKAaHUS XUMHUYECKUX TMPEBPALIECHUNA B
Pa3INYHBIX YCIOBUSX;

® BBIYUCIITH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BELIECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIeMEHTa MO (opMyse COeIUHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHIO
XAMHUYECKOMN pEaKIuy;

® [IPUMEHSATH OCHOBHBIE ONEPALIUN MBICIIUTEIBLHOMN IEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, OOOOIIEHUEe, CHUCTeMaTU3aluIo, KiacCu(UKaIuio,
BBISIBJICHUE NPUYMHHO--CJICACTBEHHBIX CBS3€H — Il M3Y4YEHUs CBOMICTB
BEIIECTB M XHMHMYECKUX PpEaKIUi, ECTECTBEHHO-HAy4YHBIE METOJbI
NO3HAaHUA — HAOJIOJICHUE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICIEHHBIN);

® CIIeI0BaTh PaBUJIaM MOJIb30BaHUS XUMUUECKOHN MOCY0N U TaOOpaTOpHBIM
o0opyJ0BaHMEM, a TaKXe mpaBuiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHHUIO J1a0OpaTOPHBIX
XUMHUYECKUX ONBITOB MO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJa M KHCIOPOJa), MPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHOM
MacCOBOM JOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M IPOBOJAUTH
XUMHUYECKHE SKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIIbIO UHIUKATOPOB (JaKMYyC, (eHON(PTAICUH, METUIOPAHK
U IpyTHE).

K koHIy oOydenus B 9 kjiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y O0YUaIOIIUXCSl YMEHHIA:

® packpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TMOHITHI: XUMHYECKHM
JJIIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIOKHO€ BEIIECTBO, BAJEHTHOCTh, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKiusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, 3JIEKTPOJIMTHYECKAST JUCCOLMALNS, PEAKIHH HOHHOIO
oOMeHa, KaTauu3aTrop, XWMHUYECKOE€ paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas penéTka, Koppo3usi METaJIOB, CIJIaBHI,
CKOPOCTh XMMHUYECKOW pEeaKUuu, MPEAEIbHO JOMYyCTUMasi KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUJII COCTaBlieHHUs (HOpMyT
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIHIL;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMHUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIAcCy COEIUWHEHUU Mo (opmysaMm, BHJ XUMHYECKOU
CBsi3W (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbich llepmogmueckoro 3akona [[. M. MeHneneeBa u
JIEMOHCTPUPOBATh €ro IOHHUMAaHHUE: OIKMCHIBATh W XapaKTepu30BaTh
Tabnuuynyto popmy Ilepuoamdeckoil CUCTEMBbl XHMHUYECKUX DJIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)y U «moOouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOIMUECKOM TabIHUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsAn  sApa, oO0Iiee 4YHUCIO DJJIEKTPOHOB M paclpelesieHue HX 10
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUM B Mpeaesax MaJlbIX NEpPUOJOB U
TJIABHBIX MOJATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHHS
XHMHUYECKUX JJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIIAITh YPABHEHUSI DJEKTPOJUTUYECKOW JIHCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKAHUS XMMHYECKHX IIPEBpaIlleHud B Pa3IuYHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI BEITIECTB,
MAacCOBYIO JIOJTFO XHUMHYECKOTO »JJeMeHTa 1o ¢GopMysie COCIUHCHHS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI TIO YPABHEHUIO
XUMHUYECKOM peaKInu;

co0JIro1aTh IpaBUJjia MOJIH30BAHUS XMMUYECKOM IMOCY0M B 1Ta00paTOPHBIM
obopy/noBaHMEM, a TaK)Ke TMpaBuia OOpalleHHs C BeEIIeCTBAaMH B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBITOJTHCHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOTro ra3a);

MIPOBOJAMUTH PEAKIIMHU, TTOATBEPKTAIOIINE KaueCTBEHHBIN COCTaB pa3IMIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, Qocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIILHOM EITSIPHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMATH3alINIO, BBISIBIICHHE TPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJIT M3YUYEHUs] CBOMCTB BEIIECTB M XUMHYECCKUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpPEHHE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaumenoBaumue KoanuecTBO 4acoB
Ne DJIeKTPOHHBbIE (LM poBbIe)
pa3aesioB U TeM KonTpoJbHbIE IpakTuyeckue
n/n Bceero o0pa3oBaTeJIbHbIE pecypchl
NMporpaMmbl padoThI padoThI
Pa3znes 1. IlepBoHavyasibHble XUMHYECKHE TOHATHS
XUMHI — BakKHasg
o
1.1 ZC::CCTTPI,)OQ.HaHH;I Hu 5 2 bubmorexa [JOK
' 5 https://m.edsoo.ru/7f41837¢c
MPaKTHYECKOMN
JIEATEIILHOCTH YEJIOBEKa
19 BemiectBa u 15 1 bu6mmoreka IJOK
' XMMHYECKHE PEAKIINN https://m.edsoo.ru/7f41837c
Hroro no pazmemny 20

Pa3zpnes 2. BakHeine npeAcTaBUTE/IM HEOPraHMYeCKHUX BellecTB

51 Bosznyx. Kuciopo. 6 but6moreka [JOK
' [Tonsitue 06 oKcHUaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilousitue o 8 1 bubmoreka [JOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
Bopa. PactBopsl.
2.3 [Tonsitue 06 5 1 Bubmmorexa LIOK

OCHOBAaHUAX

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

OCHOBHBIE KJIACCHI

2.4 HEOPTaHUYICCKUX 11 bubmotreka [JOK
| p i https://m.edsoo.ru/7f41837c
COETMHEHUN
Hroro no paszaeny 30

Paszpnes 3. Ilepuoanuyeckuii 3axoH u [leprnoanyeckasi cucreMa xumuyeckux djieMenToB /I. U. MenaeneeBa.
Crtpoenue aToMOB. XMMH4YeCKas CBA3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIEC PeAKIIUN

[Tepnoanueckuii 3aK0H
u [lepnonnueckas

31 CUCTEMa XMMHUYECKHX 7 bubmoreka [JOK
sanemenTos J]. W. https://m.edso0.ru/7f41837¢c
MenpeneeBa. Ctpoenue
aToma
XuMH4YecKas CBS3b.

39 OKHCIUTEIIBHO- 8 bubmoteka [JOK
BOCCTaHOBHUTEILHEIE https://m.edsoo.ru/7f41837c
peaKuuu

bubmoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 Bubmmorexa [OK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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

9 KUIIACC

KoumnuecTBo yacos JJIEKTPOHHBIE
Ne HauMeHoBaHue pa3ie/ioB U (undposbie)
Konrpoabusie IIpakTHyeckue
n/n TeM NMPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padéoTbI padéoTbI
pecypcsbl
Paszpnes 1. BemecTBo U XUMHYECKHE peaKUMU
[IpoBepounas paboTta 1o reme
11 «IToBTOpEHUE U yriyonenue 5 bubmuoteka [JOK
' 3HAHWUH OCHOBHBIX Pa3/IeiioB https://m.edso0.ru/7f41a636
Kypca 8 Kiacca»
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 butmoreka [JOK
' XAMHYECKUX PEaKInii https://m.edso0.ru/7f41a636
1.3 3H§:§pozﬂmq§§mﬂ ecKue 8 1 1 bubnmorexa LIOK
. 151 nanus. XuMU4eCcKu
AHECOTIAN https://m.edsoo.ru/7f41a636
peaKkIuu B pacTBOpax
Nroro no pazneny 17
Pasznen 2. Hemerauuibl 4 MX COeIMHEHHUS
2.1 O6maﬂezapair e: Himfﬁ . VIA 4 1 bumoreica LIOK
. XUMUYECKUX DJIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpynnsl. ['ajorenst
59 OO6mr1ast xapaKTepUCTHKA 6 bubmuotexa [JOK

XUMHUYECKUX AJIeMeHTOB VIA -

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

rpynimsl. Cepa u eé
COCIMHEHUS

OO0mast xapakTepuCTHKA

53 XAUMUYECKHX 3EMEHTOB VA- 7 bu6mmoreka IJOK
' rpymmsl. A30T, hocdop u ux https://m.edso0.ru/7f41a636
COCIUHCHUS
OO611ast xapakTepucTHKa
54 XAMUYeCKHuX 31eMeHToB |VA- 3 bubmoreka [JOK
' TPYMITEL. YTIASPO ¥ KPEMHHIMA https://m.edsoo.ru/7f41a636
1 UX COCIMHCHHUS
Hroro mo pazmemny 25
Pa3znen 3. Metayiibl M X COeIMHEHNSA
bu6mmoreka IJOK
A I 4
3 Oupe CBOHCTEA METalIoB https://m.edsoo.ru/7f41a636
39 BaxxHeiime MeTaiabl U ux 16 bubmoreka [JOK
' COEIMHEHNUS https://m.edsoo.ru/7f41a636
Hroro no pazmemny 20
Paznen 4. XuMus U OKpYy:Kamouias cpeaa
41 BemecTBa n maTepuaisl B 3 bu6moreka IJOK
' ’KH3HU YEeJI0OBEKa https://m.edsoo.ru/7f41a636
Hroro no pazuemny 3



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

PeszepBHOE Bpems

bu6mmoreka IJOK
https://m.edsoo.ru/7f41a636

OBHIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
No Kosmn4yecTBo yacos Jara JJIEKTPOHHBIE
uu(ppoBbie
n/ Tema ypoka Bcer Kontpoabubl IIpakTnyeckm  HU3Y4YeHH
oOpa3oBarejibHbIEC
1 0 e padoThI e padoThbl s
pecypchbl
I1 .P
Mpesmeer s, o busmotexa LIOK
1 1 https://m.edsoo.ru/ff0d210
yenoBeka. Tena n c
BEIIECTBA B
[TonsaTue o MeTomax Bubmmorexa LIOK
2 8 1 https://m.edsoo.ru/ff0d227
MMO3HAHUS B XHMUH o
[IpakTruueckas paborta
Nz610<<£[1())a131/ma pa6(;TLI B BuGmiorexa L[OK
b | TOPUH U IPUEMBI
3 PATop P 1 https://m.edsoo.ru/ff0d23d
oOparieHus ¢ c
1a60paTOPHBIM -
000py0BaHUEM»
YucTele BemecTBa U bu6mmoreka IJOK
4 cMmecr. CriocoObI 1 https://m.edsoo.ru/ff0d26¢
pa3eNICHUs] CMECEen a



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

[IpakTrueckas pabota
Ne 2 «Pasznenenue

bubmoreka [JOK

5 cMeceit (Ha mpuMepe https://m.edsoo.ru/ff0d28c
OYMCTKHU MMOBAPECHHOU 8
COJIH )»
bubmoreka [JOK
6 ATOMBI U MOJICKYJIBI https://m.edsoo.ru/ff0d2a6
C
XUMHUYCCKHE PJICMCHTEHI. bubmmoreka IJOK
7 3HaKu (CHMBOJIBI) https://m.edsoo.ru/ff0d2be
XUMHUYECKUX IJIEMEHTOB 8
[IpocTbie U CIOXKHBIE bubmmoreia LIOK
8 https://m.edsoo.ru/ff0d2a6
BEIIECTBA c
ATOMHO-MOJIEKYJISIPHOE bubnmoreia LIOK
9 https://m.edsoo.ru/ff0d2d5
yUYCHHE
0
3aKOH MOCTOSTHCTBA
COCTaBa BEIIICCTB. bu6amnoreka I{OK
10 Xumuueckasi popmyoia. https://m.edsoo.ru/ff0d2ea
BanentHocTh aTOMOB e
XUMHUYCCKUX DJIEMECHTOB
OtHOcuTEeNbHAs aTOMHas butmoreka [JOK
11 macca. OTHOCHTENbHAs https://m.edsoo.ru/ff0d323

MOJICKYJIAApHAas Macca

c



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

MaccosBas nons

bu6mmoreka IJOK

12 XHUMHYECKOTO DJIEMCHTA https://m.edsoo.ru/ff0d350
B COCIMHEHUU c
KonnuecTBo BemecTsa. bubmmorexa LIOK

13 https://m.edsoo.ru/ff0d523
Mous. MossipHast Macca 0
dusnueckue u bubmmoreka IJOK

14 XUMHUYECKUE SABIICHUL. https://m.edsoo.ru/ff0d37f
XUMUYECKask peakius a
[Ipu3Haku u ycioBus bubmuotexa [JOK

15 MPOTCKAHHS https://m.edsoo.ru/ff0d3al
XUMHYECKUX PeaKIni 6
3aKOH COXpaHEHUS bubmuotexa [JOK

16 MacChl BEIIECTB. https://m.edsoo.ru/ff0d3b8
XUMUYECKHE YPaBHCHUS 8
Brruucnenus
KOJIMYECTBA, MaCChI bu6mmoreka IJOK

17 BEILIECTBA IO https://m.edsoo.ru/ff0d570
YpaBHEHHSIM 8
XUMHYECKUX PEeAKIUN
Knaccudukanus
XUMHUYECKUX PEaKIUn bubmuotexa [JOK

18 (coenuHeHwMs, https://m.edsoo.ru/ff0d3f3
pasyioxKeHusl, 4

3aMeleHus, 0OMeHa)



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34

M. B. JlomoHOCOB —

YYEHBIN- bubnmuotexa [JOK
19 SHIUKJIONIEIUCT. https://m.edsoo.ru/ff0d40c
O0o0011eHuEe U 4
CHUCTEMaTH3aIMs 3HAHUH
KonTtpoawsnas paboTa bubnmuotexa [JOK
20 Nel o reme «BemecrBa https://m.edsoo.ru/ff0d429
U XUMHYECKUE PEaKITHI» 0
Bo3nyx — cmech ra3os.
CocTtaB Bo3IyXa. but6moreka [JOK
21 Kucnopog — syieMeHT u https://m.edsoo.ru/ff0d448
MPOCTOE BEIIECTBO. e
O3oH
dusnvecKre u
XUMHUYECKUE CBOMCTBA bu6mmoreka IJOK
22 KHcIiopoia (peakiuu https://m.edsoo.ru/ff0d461
OKHUCJICHUS, TOPCHHE). 4
[Toustue 00 oxcumax
CriocoObl IoJTy4eHust
KHUCJI0poAa B bubmuoteka [JOK
23 1a00opaTopun U https://m.edsoo.ru/ff0d497

MPOMBIIIIIEHHOCTH.
[Ipumenenue kucnopoaa

a



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

24

25

26

27

28

TemnoBoii a3 ekt
XUMUYECKON peaKIui,
TIOHSITHE O
TEPMOXUMHUYECKOM
ypaBHEHHH, 3K30- U
SHIOTEPMUYECKUX
peaxIusIx

TomnuBo (HedTh, yroib
U METaH). 3arpsa3HeHHe
BO3/yXa, CIIOCOOBI €ro
MPEIOTBPAIIICHHS
[IpakTruueckas pabora
Ne 3 o Teme
«Ilonyuenue u
coOupaHue KUCIopoaa,
M3yYEHHE €ETO CBOWCTBY

Bonopon — aneMeHT u
MPOCTOE BEUIECTBO.
Haxoxnenue B npupoae

dusnyeckue u
XMMHUYECKHE CBOMCTBA
Bosopoja. [Ipumenenue
BOJIOpOAA

bubmoreka [JOK
https://m.edsoo.ru/ff0d479
0

bubmoreka IJOK
https://m.edsoo.ru/ff0d4c4
a

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d4ae
2

bu6mmoreka IJOK
https://m.edsoo.ru/ff0d4dd
0

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



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0

[IonsiTHE O KHUCIOTaAX U

bu6mmoreka IJOK

29 https://m.edsoo.ru/ff0d50d
COJISIX 2
CnocoObI noJtyyeHus bubmmoteka [JOK

30 BOJIOpOJIa B https://m.edsoo.ru/ff0d4dd
Jabopatopuun 0
[IpakTruueckas padora
Ne 4 1o Teme bu6anoreka I{OK

31 «Ilony4enwue n https://m.edsoo.ru/ff0d4f4
cobupanue BOAOpOIa, 2
M3YYCHHE €TO CBOMCTBY
MosipHbIil 00BEM bubmorexa LIOK

32 https://m.edsoo.ru/ff0d542
razoB. 3akOH ABOrajpo o
Brruncienus 00b€Ma,
KOJIMYECTBA BEIIECCTBA bubmoreka [JOK

33 rasa o ero u3BeCTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA 0
UM 00BEMY
Brruucnenns 00néMoB
ra3oB 10 YPaBHEHUIO bubmmoreka [JOK

34 peakiuy Ha OCHOBE https://m.edsoo.ru/ff0d570

3aKOHA 00BEMHBIX
OTHOIIIEHUU Ta30B

8



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

dusnueckue n

bu6mmoreka IJOK

35 XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d587
BOJIBI a
CocTaB OCHOBaHHH. bu6mmoreka IJOK
36 [TonsiTre 00 https://m.edsoo.ru/ff0d59e
HMHJIMKATOpax 2
Bopna kak pacTBopuUTEIb.
Hacpiuertsie 1 bu6mmoreka IJOK
37 HICHACHITICHIDIC https://m.edsoo.ru/ff0d5b4
pacTtBOpBl. MaccoBas 0
JI0J1s1 BEIIECTBA B
pacTtBope
[IpakTruueckas padora
Ne 5 nmo Teme
«IIpurorosnenue Bubsmorexa [OK
38 paCTBOp(,),B © . https://m.edsoo.ru/ff0d5eb
onpez[en?HHon ] a
MacCOBOH JI0JIei
PacTBOPEHHOTO
BEIIICCTBA
KontponbHas pabota bubmuotexa [JOK
39 Ne2 no Teme «Kucnopo. https://m.edsoo.ru/ff0d634

Bonopoa. Boma»

2



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342

OKcHasl: COCTaB,

bu6mmoreka IJOK

40 KJIacCU(pHUKAIIA, https://m.edsoo.ru/ff0d664
HOMCHKJIaTypa e
Hony-ere . bubmoreka [JOK

41 XHMHTACCIHE CBOfCTRa https://m.edsoo.ru/ff0d664
KHMCJIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCHIOB &
OcHoBaHHS: COCTaB, bubmoreka IJOK

42 KJIaccuuKanus, https://m.edsoo.ru/ff0d67c
HOMEHKJIaTypa a
[Tonyuenue u bubmuotexa [JOK

43 XUMUYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67c
OCHOBaHHUU a
Kucnotsi: cocras, bu6mmoreka IJOK

44 kinaccudukanms, https://m.edsoo.ru/ffOdfee
HOMEHKJIaTypa 2
[Tonyuenue u bubmuoteka [JOK

45 XUMHUYCCKHE CBOMCTBA https://m.edsoo.ru/ff0dfee
KHUCJIOT 2
Comu (cpenmne): bu6anoreka IJOK

46 HOMCHKIATYpa, CTI0COOEI https://m.edsoo.ru/00ad94

MOJTYYEHHUS], XUMUYECKHE
CBOMCTBa

74



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

47

48

49

50

o1

[IpakTrueckas pabota
Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX
3aJ1a4 110 TEME
«OCHOBHBIE KJIACCHI
HEOPTaHUYECKHUX
COCJIMHCHMI

I'eneTnueckas cBs3b
MEXy KJIaccaMu
HEOPraHUYECKHUX
COeIMHEHNH

O06o06menue u
cucTeMaTH3allus 3HaHUI

KontponbHas paborta
Ne3 o reme "OcHOBHBIC
KJIACChI HEOPTaHUYECKHUX
coeuHeHun"

IIepBbie MOMNBITKH
KJIacCU()UKAITUH
XUMHUYECKUX JJIEMEHTOB.
[TonsTue o rpynmax
CXOJHBIX 3JIEMEHTOB

bubmoreka [JOK
https://m.edsoo.ru/00ad9b
7c

bubmoreka IJOK
https://m.edsoo.ru/00ad9a
50

bu6mmoreka IJOK
https://m.edsoo.ru/00ad9c
b2

bubmoreka [JOK
https://m.edsoo.ru/00ad9e
la

bu6mmoreka IJOK
https://m.edsoo.ru/00ad9ff
a



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa

[Teprnonnueckuii 3aKOH U

ITepnoanyeckast cucteMa Bubmmorexa [IOK
52 https://m.edsoo.ru/00ada5
XUMHUYECKHUX 3JIEMEHTOB 2
. . MenpaeneeBa —
ITepHoLL, rpymIEL bu6mmoreka IJOK
53 ’ ’ https://m.edsoo.ru/00ada5
MOATPYIIIIBI
2
CtpoeHue aTOMOB. bubmoreka [JOK
54 CocTaB aTOMHBIX sifIEp. https://m.edsoo.ru/00ada3
H3o0TOo15I 42
CrpoeHne 2neKTpOHHBIX
000JI09CK aTOMOB BuGorexa LIOK
55 DTICMEHTOB . https://m.edsoo.ru/00ada6
[Tepuoanueckoii be
cuctemsl /1. W. —
Menpaeneena
XapakTepucTuka
XAMHUYECKOTO dJIECMEHTa BuGmorexa LIOK
56 1O €10 HOHO)KeIfHIO 5 https://m.edsoo.ru/00ada8
[Tepnoanueckoit 24
cucteme /1. U. —
MenpeneeBa
3HaueHue butmoreka [JOK
57 [Teproanyeckoro 3akoHa https://m.edsoo.ru/00ada9

IJI1 pa3BUTHUA HAYKHU U

6e



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

npaktuku. /. W.
MenpaeneeB — y4€HBIN,
MeJIaror ¥ rpak JaHuH

DIIEKTPOOTPHUIIATEIBHOC

bu6mmoreka IJOK

58 Th ATOMOB XUMHUYECKUX https://m.edsoo.ru/00adaab
2JIEMEHTOB 8
HMonHas xumMuyeckas bubmorexa LIOK
59 https://m.edsoo.ru/00adac3
CBSI3b 4
KoBanenTHas nonspHas Bubmmorexa [OK
60 https://m.edsoo.ru/00adaab
XHMHUYECKas CBS3b 3
KoBanentHas bu6mmoreka IJOK
61 HETOJIIPHAsT XUMUYECKast https://m.edsoo.ru/00adaab
CBSI3b 9
bu6mmoreka IJOK
62 CTereHb OKHCIICHUS https://m.edsoo.ru/00adae?
8
OKuCIUTENBHO- bu6anoreka I{OK
63 BOCCTaHOBHUTEILHEIE https://m.edsoo.ru/00adb0
peaKuuu 76
OKHCHTETH 1 bubmoreka [JOK
64 https://m.edsoo.ru/00adb0

BOCCTAaHOBUTCIIN

76



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KonTponbhas pabota

Ne4 no teme «Ctpoenue bubmmoreia LIOK

65 1 https://m.edsoo.ru/00adb4
aToMa. XuMHYEeCcKas 36
CBSI3b)»
Pe3epBHbIl ypOK. bubmuoteka [JOK

66 O06001eHNE U 1 https://m.edsoo.ru/00adb3
CHCTEeMaTH3aIvs 3HAaHUI 3C
Pe3epBHBII ypOK. bubmoreka [JOK

67 O0600611cHHE U 1 https://m.edsoo.ru/00ad9c
CHCTeMaTHU3aI1s 3HAaHUI b2
Pe3epBHBII ypOK. bubmoreka [JOK

68 O06o061eHue 1 1 https://m.edsoo.ru/ff0d61c
CHCTeMaTH3aI1s 3HAaHUI 6

OBIIEE KOJIMYECTBO 68

YACOB IIO I[TPOI PAMME



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

9 KUIIACC

KPUCTATNYECKUX
peLETOK

Ne Koan4yecTBO 4acoB Jara JJieKTpoHHbIe NN (PoBbIE
n/ Tema ypoka Bceer KOHTpOJILHLI HpaKTI/I‘leCKI/I H3YYE€HHU 06pa30BaTeJIbHI>Ie
1| 0 e padoThI e pabdoThbI A pecypchl
[Tepuonuueckuii
ﬁ‘::;ﬂmecm Bu6morexa LIOK
1 1 https://m.edsoo.ru/00adb59
CHUCTEMAa XMMHUYECKHX
anemeHToB /[l. 1. g
Menneneena
3aKOHOMEpPHOCTH B
W3MEHEHHUHU CBOMCTB bubmoteka IJOK
2 XUMUYECKUX 1 https://m.edsoo.ru/00adb6b
3JIEMEHTOB IIEPBBIX 6
TPEX NEPUOIOB
Knaccuduxanus u BuGmiorexa [JOK
3 HoMEHIIaTypa 1 https://m.edsoo.ru/00adb7e
HEOPraHUYECKUX 5
BECILIECTB
Buapl xumMudeckon
4 CBSI3U U THUIIBI 1 bu6morexa IJOK

https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

KoHTposbHas padorta
Nel no teme
«IloBTOpenue n
yriry0JieHne 3HaHUM
OCHOBHBIX pa3/iesioB
Kypca 8 Kiacca»

Knaccuduxanus
XUMHYECKHUX
peaxkuuiu mno
Pa3sITUYHBIM
pU3HaKaM

IToHsTHE O CKOpOCTH
XUMHYECKOU
peakuuu. [lonsarue o
TOMOTEHHBIX U
reTepOreHHBIX
peaKumsax

bu6mmoreka LIOK
https://m.edsoo.ru/00adbch
0

bu6morexa IJOK
https://m.edsoo.ru/00adbe9a

[Tonsarue o
XUMHYECKOM
PaBHOBECHH.
DakTopHl,
BIIMSIONINE HA
CKOPOCTH
XHMHUYECKOMN
peakiuu u

bu6morexa IJOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

ITOJIOXKCHHUC

CBETE
peACTaBICHUN 00

XUMHUYCCKOI'O
PaBHOBCCHUA
OKXHUCIUTEIIBHO-
9 BOCCTAHOBHUTEJILHBIE bubmmorexa [OK
https://m.edsoo.ru/00adcade
PCaKIU
Teopus
AIEKTPOJIMTUIECKON bubmoteka [JOK
10 JIACCOLMALINH. https://m.edsoo.ru/00adcd6
CuJibHBIE U CJIa6BI€ §
QJICKTPOJIUTLI
Honnrie YPaBHCHUA bubmmorexa LIOK
11 . https://m.edsoo.ru/00add44
peakuun
8
XHUMHUYECKHE
CBOHUCTBa IfI/ICJ'IOT nu Bu 6J’II/IOT€Ka L[ OK
12 OCHOBANHI B C]f ere https://m.edsoo.ru/00add5d
NpeaCTaBICHUN 00 3
QJICKTPOIUTHICCKOU -
JUCCOoHUaIInn
XHI\queCKHe . bu6moreka [JOK
13 CROHCTRA CoTen B https://m.edsoo.ru/00add8b

2



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

AIEKTPOJIUTUIECKOMN

JIMCCOIUAIINI
Honstie o bu6moreka [JOK

14 . https://m.edsoo.ru/00add9d
TUJPOJIN3E COJICH 4
O06001IeHNE U bubmmoreka LIOK

15 CHUCTEMaTHU3AIIH https://m.edsoo.ru/00addd1
3HAHWI 2
[IpakTrueckas

6 z ;i‘;f;ﬁe L Bu6mmoteka [JOK

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

AKCTIIEPUMEHTAIIbHBIX
3a7a9dy
KouTtponbHas pabota
Ne2 o Teme
«IIEKTPOJIUTHYECKA

17 g J:[I/ICC?I)_[I/IaHI/IH. bu6mmoreka LIOK

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

XUMHYECKHE
peaKkuuu B
pacTBOpax»
OO0mas

18 XapaKTepUCTHKA bubmunorexa [JOK
raJloreHoB. https://m.edsoo.ru/00addfe2

XUAMHUYECKUE



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

CBOICTBA Ha
npuMepe xJjopa

XJIOpOBOJIOPOA.
Consana cJIOTA,
xnﬁjliel:le ot bubmoreka [JOK
19 . https://m.edsoo.ru/00adel0
CBOICTBA
’ 4
MOJy4YEeHUE,
MIPUMEHCHHUE
[IpakTrueckas
6ota Ne 2
pacors 2 1o ewe busotexa LIOK
20 con;m}:)ﬁ CHCIOTEL https://m.edsoo.ru/00ade34
’ 8
H3y4YECHHE €€ -
CBOMCTB»
Brruucnenus mo
ypaBHe;IfM Bu6miorexa [[OK
XUMHYECKUX
21 peaKiui, ecm o https://m.edsoo.ru/00ade48
KITUI, €CIIH OJIUH
8
U3 pCarcHTOB JIaH B B
M30BITKE
Oo6mas
99 XapaKTepUCTHKA bubmunorexa [JOK

seMeHToB VIA-
TPYIIIIBI

https://m.edsoo.ru/00ade64a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a

23

24

AnnorpornHsie
MOJU(DUKALIUH CEPBHI.
Haxoxnenue cepbl 1
eé coeqUHEHUH B
MIPUPOJIE.
XUMUYECKHUE
CBOMCTBA CEPBI
CepoBojopon,
CTPOCHHE,
(dusnueckue u
XHMHYECKHUE
CBOICTBA

bu6moreka [JOK
https://m.edsoo.ru/00ade64a

bubmoreka [JOK
https://m.edsoo.ru/00ade80
2

25

OKcuzsl cepel.
CepHas kuciora,
busnueckue u
XUMUYECKUE
CBOMCTBA,
IPUMEHEHUE

bu6morexa IJOK
https://m.edsoo.ru/00adea28

26

XHUMHUYECKUE
peakiuu, Jexaniiue B
OCHOBE
MIPOMBIIIJIEHHOTO
croco0a Mmoyry4yeHus
CEPHOM KHUCJIOTHI.
XHUMHAYECKOE

bu6morexa IJOK
https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

3arpsi3HEHHE
OKpY>KaloIlen cpeibl
COEJIMHEHUSMHU CEphI

27

Brruncnenue
MacCCOBOH JIOJIU
BBIXOJIa MTPOAYKTA
peaxkuuu

bu6moreka [JOK
https://m.edsoo.ru/00adec8a

28

29

OO0mas
XapaKTepUCTUKA
anemeHToB VA-
rpynmsl. A30T,
pacrnpocTpaHEHHUE B
pupoJe,
busnueckue u
XUMUYECKUC
CBOICTBA

AMMHMak, ero
busnueckue u
XUMUYECKUE
CBOMCTBA, MOJy4YEHUE
U IpUMEHEHUE

bubmoteka IJOK
https://m.edsoo.ru/00adeeab

bu6mmoreka LIOK
https://m.edsoo.ru/00adf004

30

[IpakTrnueckas
pabota Ne 3 o Teme
«ITonyuenue

bu6moreka [JOK
https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

aMMUaKa, U3y4eHue
€r0 CBOUCTB»

31

A3oTHas KHCJI0Ta, €€
duznyeckue u
XUMHYECKHE
CBOMCTBA

bu6moreka [JOK
https://m.edso0.ru/00adf306

32

33

Hcnonp3oBanue
HUTPATOB U COJNEN
aMMOHHUS B Ka4eCTBE
MHHEPaJIbHBIX
yI00pEHHUH.
XUMHUYECKOE
3arpsi3HEHUE
OKPYXaIOLIEH CpeIbl
COCIMHEHUSMU a30Ta

docdop. Oxeun
docdopa (V) u
dbochopHas kuciora,
busnueckue u
XUMHYECKHE
CBOWCTBA, I1OJIyYEHUE

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

bu6morexa IJOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBaHue
dbocdaToB B KauecTBe
MUHEPATBHBIX
yIA00pEHUI.

bu6morexa IJOK
https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

3arps3HeHue
IIPUPOJTHON CpeIbl
dbocharamu

35

36

Yraepon,
pacnpocTpaHEHHUE B
npupoze,
dbuznyeckue u
XUMHUYECKUE
CBOMCTBA

Oxkcupipl yrieponaa,
ux pU3NYECKUe U
XUMHUYECKUE
CBOMCTBA.
DKOJIOTUYECKHUE
poOIEMBI,
CBSI3aHHBIC C
OKCHJIOM yTJIepoaa
(V)

bubmoreka [JOK
https://m.edsoo.ru/00adfd9c

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

37

38

YrosapHas KUCJIOTa U
e€ con

[IpakTnueckas
pabota Ne 4 o Teme
"[Tomyuenue
YIJIEKHUCIIOTO Ta3a.
KauecTBeHnHas

bu6morexa IJOK
https://m.edso0.ru/00ae006¢

bu6moreka [JOK
https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

peakuus Ha
kapOoHaT-uoH"

39

[lepBoHauyanbHbIC
MIOHATHS 00
OPTaHUYECKUX
BEILIECTBAX KaK O
COETMHEHUAX
yriepoaa

bu6moreka [JOK
https://m.edsoo.ru/00ae054e

40

Kpemnuii u ero
COCIMHEHUS

bubmoteka IJOK
https://m.edso0.ru/00ae080a

41

42

43

[IpakTrueckas
pabota Ne 5.
Pemenue
AKCTIIEPUMEHTAIIbHBIX
3a7a4 110 TEME
«Baxnenmmue
HEMETaJIbI U UX
COCIMHECHUS)

KouTtponbHas pabota
Ne3 o reme
«Baxueimnime
HEMETaJUIbl U UX
COCTUHECHHUS

OO0mas
XapaKTECPUCTHKA

bu6morexa IJOK
https://m.edso0.ru/00ae0bf2

bu6morexa IJOK
https://m.edso0.ru/00ae0el8

bu6mmoreka [JOK
https://m.edsoo.ru/00ae103e



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

XUMHUYECKHUX
2JIEMEHTOB —
METaJIJIOB.
MeTtananueckas
CBSI3b U
MeTaJlJInyecKasi
KpUCTaJINYECKas
peIETKa.
duznyeckue
CBOMCTBA METAJJIOB

XUMHUYECKUE
CBOUWCTBA METAJLIOB.

bubmoteka IJOK

44 DICKTPOXUMHYCCKHH https://m.edsoo.ru/00ael15
PAIl HANIPSKEHU I 6
METAaJIJIOB
OO6mrue crnocoObl
MOJTYYEHUSI
MeTauioB. CruiaBhbl.
Beruncnenus o bubmoreka [JOK
45 YpaBHCHUSM https://m.edsoo.ru/00ael15
XAMHUYECKUX 6

peakuuii, €Ciii OJIMH
W3 PEareHTOB
COAEPKUT MIPUMECH



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

[TonsiTue o Koppo3uu

bu6moreka [JOK

46 https://m.edsoo.ru/00ae127
METaJIJIOB 8
bu6moreka [JOK
47 I1lenouyHbIe METAIIIBI https://m.edsoo.ru/00ael4b
2
Oxkcunasl 1 bubmoTteka IJOK
48 THJIPOKCHUIBI HATPHSI https://m.edsoo.ru/00ael4b
1 KaJIs 2
€JI0YHO3EMECIIbHBIC
49 MH_[CTaJIJIBI — KaJIBIUHI bubmorexa HOK
. https://m.edsoo.ru/00ae15e8
Y MarHui
50 Baxuenmme bu6mmoreka LIOK
COCIMHCHHUS KaJIbITUs https://m.edsoo.ru/00ae15e8
O0o00111eH1E U
51 CHCTeMaTH3aIs
3HAHUM
JKécTkocTh BOABI U bu6morexa IJOK
52 CIIOCOOBI €€ https://m.edsoo.ru/00ae188
yCTpaHEHUsI 6
[IpakTrnueckas
53 pabota Ne 6 1o Teme Bubmoreia LIOK

"YKEécTkoCcTh BOABI 1

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

METOBI €€

yCcTpaHeHus"
54 N — bu6moreka [JOK
https://m.edsoo.ru/00aelc64
AmMdboTtepHbie
55 CBO(PI’I)CTBE OKCHa U bubmorexa HOK
https://m.edsoo.ru/00aelc64
TUIPOKCUIA
bubmmoreka LIOK
56 Keneso https://m.edsoo.ru/00aeld8
6
Oxcuppl,
57 TUJIPOKCUJIBI U COJTU bubmmoreka LIOK
xene3a (I1) u xxenesa https://m.edsoo.ru/00ae35e6
(1)
O0o00111eH1E U
58 CHCTeMaTH3aIs
3HAHUM
[IpakTrueckas
pabota Ne 7.
Pemenue
59 AKCIEPUMEHTAIBHBIX bu6mmoreka [JOK

3a7a4 I10 TeEMe
«Baxueimnime
METAaJUIBI U X
COCIMHECHHUS)

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

60

Brruncnenus mo
ypaBHEHUSIM
XUMHYECKHUX
peaKuuii, €CIu OauH
W3 PEareHTOB JIaH B
U30BITKE WIIN
COAEPKUT IMTPUMECH.
Breruncnenus
MacCOBOU JOJIHN
BBIXOJIa TPOAYKTA
peakuuu

bubmoreka [JOK
https://m.edsoo.ru/00ael175
0

61

O0o00111IeH1E U
CUCTEMATHU3AIIN
3HAHUHN

62

KoHTtposnbHas padorta
Ne4 o Teme
«Baxueiinme
METAJUIbI U KX
COCIMHCHUS

63

BemecTBa u
MaTepuasbl B
MMOBCEIHEBHOM
JKU3HH YeJIOBEKa

bu6morexa IJOK
https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

XuUMHUIECKOE bu6moreka [JOK

64 3arpsi3HEHUE 1 https://m.edsoo.ru/00ae427
OKPYIKaFOIICH CpeIb 0
Port xiniit 5 bubmoreka [JOK

65 peticHin 1 https://m.edsoo.ru/00ae427
9KOJIOTHYECKUX 0
npobJieM
Pe3epBHBIN yPOK.

66 O0o00111IeH1E U 1 bubmoteka IJOK
CHCTEMATU3ALMs https://m.edsoo.ru/00ae0d0a
3HAHUM
g?jgz{eizeyi(m bu6mmoteka IIOK

67 1 https://m.edsoo.ru/00adb33
CHUCTEMATH3ALIUS
3HAHUM &

(P;?sg;HeII){IEeYEOK bubmmoteka IIOK

68 1 https://m.edsoo.ru/00ad9chb
CHUCTEMATH3ALIMS )
3HAHUM -

OBILEE KOJIMYECTBO
YACOBIIO 68

I[TPOTPAMME



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




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 8 knacce/ ['abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemieHnes

* Xumus, 9 kinacc/ I'adpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

Tabnuupl: [lepuonnueckas cucrema XuMH4uecKkux snemeHTos Jl. .
MenneneeBa, Tabiinila paCTBOPUMOCTH, SJEKTPOXUMUUECKUHN PSIJT HATIPSIKEHUS

MCTAaJIJIOB

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

https://rosuchebnik.ru/upload/iblock/6e1/6e1c9cec50599e80fa7d3bfe880c55d9.pd

f

https://www.beluo31.ru/doc/Metodicheskoe%20posobie%20dlia%20uchitelei%6
0%20Himii%208%20class.pdf?sclid=11z7aymazx33369791
https://catalog.prosv.ru/item/57476

http://him.1september.ru

http://www.chemnet.ru

http://my.mail.ru/community/chem-textbook/



MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://resh.edu.ru/

https://www.yaklass.ru/

https://uchi.ru/
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