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[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHAa Ha OCHOBE TpeOOBAaHMU K pe3yibTaTaM OCBOECHHS OCHOBHOMU
o0pa3oBaTeIbLHON IPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHus, MPEICTaBICHHBIX
B O®I'OC OO0, a Ttakxke Ha OCHOBe (penepanbHONM padoueld MpOrpamMMmel
BOCIIUTAHUS U ¢ YIETOM KOHIIEMIMHU MPENOIaBaHus yueOHOT0 peaMeTa « XUMUs)
B 00pa3oBaTeNbHBIX Oopranu3aiusax Poccuiickoit @eneparuu.

[IporpaMmma mo xumuu Aa€T TpeACTaBICHHUE O ILEsAX, OO0IIed cTpareruu
OoOydeHHs, BOCIHTAHHWS W PA3BUTUA OOYYaIOUIUXCS CpPEACTBAMH Yy4EOHOTO
npeaMera, YCTaHABJIMBAET o0s13aTeNbHOe NpeAMETHOE COJIEpIKaHue,
MPENYCMaTPUBAET pacCHpeAesieHHe €ro o KiaccaM W CTPYKTYPHUpPOBaHUE IIO
pa3zenaM M TeMaM NpOrpaMMbl MO XUMHH, OMNPENEISIeT KOJUYECTBEHHBIE U
KayeCTBEHHbIE XapaKTepUCTUKHU coJiepKaHus, PEKOMEHYEM Y10
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHU C Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEJAMETHBIX ~ CBSI3€W, JIOTMKM  Y4eOHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEM OOydJarouuxcsi, ONpeAessieT BO3MOXHOCTH —MpeaMeTa s
peayiM3anuu TpeOOBaHMWM K pe3ysibTaTaM OCBOCHMsSI OCHOBHOWM 00pa3oBaTeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUH K
pe3yabTaraM oOy4eHHUs XUMUU Ha YPOBHE IeJiel U3y4eHUS MPEIMETa U OCHOBHBIX
BUJIOB Y4€OHO-TIO3HABATEIHLHOM JESATEIBHOCTH OOYYAIOIIETrOCs IO OCBOCHUIO
y4e0HOTr 0 CoJiep KaHusl.

3HaHUE XWMHUHU CIYKUT OCHOBOM g (opMUpOBaHUS MHUPOBO33PEHUS
00ydJaromierocsi, €ro MpeACTaBJICHU O MaTepuaIbHOM EIMHCTBE MUPA, BAXKHYIO
poJib UTPAOT (opMHUPYEMble XUMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPruu M 00 DBONIOIUHU BEIIECTB B MPUPOJE, O MYTSIX PEUICHUS TIIOOATBHBIX
npo0sieM YCTOMYMBOTO Ppa3BUTHUSL UYEJIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOH,
MUTIEBON M KOJIOTUYECKON O€30MacHOCTH, TPOOIeM 31paBOOXPAHCHHUSI.

N3ydyenune xumun:

CIIOCOOCTBYET  pealid3allid  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dbopMupoBaHUS KYIbTYpPhl TUIHOCTH, €€ 001Iel U (YHKITMOHATLHOW TPaMOTHOCTH,

BHOCUT BKJaJ B (POPMUPOBAHHME MBIIUICHUS U TBOPUYECKHUX CIOCOOHOCTEH
0o0y4Jarommxcs, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4yeOHON  JesiTeIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEAOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCETHEBHOM JKU3HU, TaK U B TPO(HECCHOHATBHON e TEeIbHOCTH;

3HAKOMUT €O CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsi/Ia HA €IMHCTBO MPUPOJIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B OPMUPOBAHUHU €CTECTBEHHO--HAYYHON IPAMOTHOCTU OOYUarOIUXCS;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B AKOJIOTHYECKOE
oOpazoBaHue 00yJarOmuXcs.



JlaHHBIC HampaBJICHHS B OOYUYCHHH XUMUHM OOECIICUMBAIOTCS CHEIU(PUKON
colepKaHUs  Yy4eOHOro mpeaMeTra, KOTOPBIM  SBISCTCA  I€IarorM4ecKu
aJanTUPOBAHHBIM OTpaK€HWEM 0a30BOM HAYKH XMMHH Ha ONPEICIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYYArOITUMHMCS CHUCTEMBI IIEPBOHAYAILHBIX IOHATHH XHMHH, OCHOB
HEOPraHUYECKOM XHWMHUHM M HEKOTOPBIX OTACIbHBIX 3HAYMMbBIX IMOHSATHH
OPraHUYECKON XUMUHU.

CtpykTypa coaepkaHUsi MPOTrpaMMbl IO XUMHH C(POPMHUPOBaHA HA OCHOBE
CHUCTEMHOI0 Toaxoja K €€ mzydeHuto. ColepskaHue CKIIAIbIBAETCS W3 CHUCTEMBbI
MOHATHUM O XUMHYECKOM BJIEMEHTE U BEIIECTBE U CUCTEMBbI HOHITHI O XUMHYECKOM
peakniuu. OO0€ 3T CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbI TI0 TPHHIIUITY
MOCJIEA0BATEILHOIO Pa3BUTHS 3HAHWUM HA OCHOBE TEOPETUUECKUX MPEACTABICHUN
Pa3HOTO YPOBHSL:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KAK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOIO 3aKOHA XUMUU;

— YYEHHA O CTPOCHUH aTOMa U XUMHUYECKOU CBSI3H;

— TPEACTaBICHUM 00 JJICKTPOJIUTUUECKOM JUCCOIMAIIMM BEIIECTB B
pacTBopax.

TeopeTndyeckne 3HaHUSA PACCMATPUBAKOTCS HA OCHOBE OAMITUPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (JAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIILHO OT OJHOTO
YPOBHS K JPYyroMy, BBITOJHSS (YHKIUU OOBSICHEHUS] M MPOrHO3UPOBAHMS
CBOWCTB, CTPOCHHSI U BO3MOYKHOCTEM MPAKTUUECKOIO MPUMEHEHHUS U TOJYyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHEe TMporpaMMbl IO XHMHUH CHOCOOCTBYeT  (hOPMHPOBAHUIO
MPEACTABJICHUS] O XMMUYECKON COCTABJISIIONICH HAYYHOW KApTUHBI MHUpPA B JIOTHUKE
€€ CHCTEMHOW NPUPOJAbI, IIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TO3HAHUSA B Hayke. M3ydeHue XUMHM NOPOUCXOAUT C IPUBIICUCHUEM
3HAHUW U3 paHee H3YYCHHBIX Y4YEOHBIX NpeaMeToB: «OKpYyXKaIMi MUP»,
«buomnorus. 5—7 knacce» u «dusnka. 7 Kaacey.

[Ipy wu3ydyeHUH XUMHH TPOUCXOAUT (HOPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKOM HAyKH KaK OOJIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, NMPAKTHYCCKON
NEATENBHOCTA YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPBI.
3agadya ydyeOHOro IpeaMeTa COCTOMT B (POPMHUPOBAHMH CHCTEMBI XHMHYECKUX
3HAaHUN — BaKHEUINX (haKTOB, MOHATHMI, 3aKOHOB U TEOPETUUECKUX MOJOKECHUH,
JOCTYITHBIX 000OIICHUN MHPOBO33PEHUYCCKOI'0 XapakTepa, s3blka HayKH, B
npuOOIIEHUH K HAy4YHbIM METOJaM TIO3HaHUs NPU H3YYCHUU BEIIECTB W
XUMUYECKUX PEaKIUi, B (POPMUPOBAHWUU M PA3BUTHH TTO3HABATEIBHBIX YMEHUHN U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENHLHON ¥ Y4eOHO-HCCIEeN0BATEIhCKON



JESITENbHOCTH, OCBOCGHHMU NPaBHJI OE30MACHOr0 OOpallleHHs] C BEIIeCTBAMHU B
MIOBCETHEBHOM YKU3HHU.

[Ipy M3y4eHHH XMMUU Ha YPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHMs BaKHOE
3HaYeHHEe NMPUOOPETH TaKUE LEH, KaK:

— (GopMHUpOBaHUE MHTEIJIEKTYyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTb OOydYeHHsT Ha CHUCTEeMaTHMYecKoe MPHOOIICHHE
o0y4arommxcss K CaMOCTOSITEIbHON MO3HABaTEIbHOM JAESATEeNbHOCTH, HAayYHBIM
METOJaM TIO3HAaHUA, (POPMUPYIONIMM MOTHUBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— of0ecrieuyeHne yCiaoBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YYaIOIIUMUCS
OTbITa Pa3HOOOPA3HOM NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE JUIs
Pa3UYHBIX BUIOB JESTEILHOCTH;

— (¢opmupoBanue oOmEel (GYHKIMOHATHHOM U €CTEeCTBEHHO-HAYYHOM
TPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATH W OLCHUBATHh SIBICHUS
OKPYKaIOLLIET0 MHUpa, WUCIOJIb3YSl 3HAHUS U OIBIT, MOJIyYEHHBIE MPU H3YyYCHUU
XUMHH, TPUMEHITh WX TPH PEIICHHH TPoOJeM B TOBCEAHEBHOW KHU3HU W
TPYAOBOM JEATEIIBHOCTH;

— ¢opMupoBaHHe y OOyYalOMUXCS TYMAHHCTHUYECKUX OTHOIICHH,
NOHMMAaHUS LEHHOCTH XUMHUYECKUX 3HAaHUM JUIs BBIPAOOTKH HKOJIOTUYECKU
1enecoo0pa3Horo MOBEACHUST B OBITY U TPYIAOBOW JEATEIBHOCTH B LEJAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHON Cpeibl;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUID Ha OCHOBE YCBOGHMS OOIICYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY MpOGuis U HAMPaBICHHOCTH JajbHEHIIEro
oOydJeHwUs.

OOmiee 4YMCIO YacoB, OTBEACHHBIX [UJII M3Y4YCHUS XHMHHM Ha YpPOBHE
OCHOBHOT'O 00111eT0 00pa3oBanus, cocTaBisieT 136 dacoB: B 8 kimacce — 68 gacoB (2
yaca B HeJleno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHauanbHbIC XUMUYECKUE IOHATHSA

[Ipenmer xumuu. Ponb XUMUM B )KM3HHU YEIOBEKa. XUMHSI B CHCTEME HayK.
Tena u BemecTBa. PU3MUYECKHME CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHUE
BemecTB. [loHsiTHE O MeTOomaxX MO3HaHUA B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3esieHus] CMECEH.

ATOMBI ¥ MOJEKYJbl. XHUMHYECKHE 3JIEeMEHThl. CHMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U CllokKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YYEHHUE.

Xumuaeckass (opmyrna. BaleHTHOCT, aTOMOB XHWMHYECKHX DJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCUTENbHAs AaTOMHAas Macca.
OTHOcUTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 10151 XMMHUYECKOrO AJIEMEHTA B
COCIMHEHUMU.

KonunuectBo BemecrBa. Monb. MonsipHass macca. B3anmocBsi3p KoIM4ecTBa,
MacChl M YHCJIAa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCTUHEHUMN.

@u3NYECKUEe U XUMHYECKUE ABJICHUS. XUMHUUECKas PEakius U €€ MPU3HAKU.
3aKoH COXpaHEHHMsSI MacChl BelleCcTB. XuUMUUYeckue ypaBHeHus. Knaccuduxanms
XUMUYECKUX PEaKINil (COeMHEHUS, PA3IOKECHUS, 3aMeleHusI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY0M, MpaBmiiaMu padOThl B JTaOOpaTOpuu |
npuéMamMu 0OpaIieHusl ¢ JJabopaTOPHBIM 000PYIOBaHUEM, U3yYCHHE W OMUCAHUE
(bU3MYECKUX CBOMCTB 00pa3l0B HEOPraHMYECKUX BEIIECTB, HAOIIOACHUE
dusnuecknx (TJIaBJICHHE BOCKAa, TAasHUE JIbJla, pAacTHUpAaHUE caxapa B CTYIKE,
KUIEHHE W KOHJEHCALMsI BOJbI) U XUMUYECKUX (TOPEHUE CBEYH, NMPOKATUBAHUE
METHOM MPOBOJIOKH, B3aUMOCHCTBUE MeJla C KHCIIOTOW) SIBJICHUH, HAOTIOIeHNE U
OMKMCAHKWE MPU3HAKOB IMPOTEKAHUS XUMUYECKHX peaklMil (pa3jiokeHHue caxapa,
B3aMMO/JICHCTBUE CEPHOU KHCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHUE THIPOKCH]IA
meau (Il) mpu HarpeBaHwuu, B3anMOICHCTBHE XKene3a ¢ pacTBopoM coiu meau (11),
U3Y4YCHHE CIIOCOOOB pa3/iefieHusi CMECEi: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTUIUIALIMS, XpoMaTtorpadus, IpOBEICHUE OUUCTKA MOBApPEHHOM
CONMM, HaONIOJCHWE W  ONUCaHUE  PE3YJIbTaTOB  MPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacCChl, CO3/IaHHE MOJEIEH MOJIEKYI
(ILIapOCTEP>KHEBBIX).

Baxxneilue npeacTaBuTe Iu HEOPraHUYECKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 3j1eMEHT U IpocToe
BemecTBO. Haxokmenue kuciaopona B mpupojae, (U3NUECKHe W XUMHYECKUE
cBoiictBa (peakiuu ropeHus). Oxcuzabl. [Ipumenenune xucnopoma. CrocoObl



MOJIYYCHUSI KUCTIOpOoJla B JIabopaTopuM M MPOMBIIUIEHHOCTH. KpyroBopot
Kuciopoa B npupoje. O30H — atoTponHasi MOAU(PHUKALINS KUCIOPOIa.

TermmoBoil >PdeKkT XUMHUYECKOM peakuuu, TEPMOXMMHUYECKUE YpPaBHEHHS,
9K30- U DHAOTEPMUYECKHE pEaKIUu. TOIIMBO: yroib W METaH. 3arpsi3HECHUE
BO3/yXa, yCUJIEHHE MaPHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIOS.

Bomopon — omeMeHT M mpocroe BemecTBo. Haxoxaenue Bomopona B
npupone, ¢GU3MUECKME U XHUMHUYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI
nosyyeHus. Kucnorsl u conu.

MonsipHblil 00bEM ra3oB. Pacuérsl Mo XMMHUYECKUM YPaBHEHUSIM.

dusnyeckue CcBoMCTBAa BOAbL. Boma kak pactBoputenb. PacTBopsbl.
HaceliieHHble M HEHACHIIEHHBIE pacTBOpbl. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUS.
Ponp pacTBOpOB B mpHupoJe U B KU3HU 4yenoBeka. KpyroBopor Boabl B pupo/IE.
3arps3HeHue NPUPOAHBIX BOJ. OXpaHa U OUYUCTKA MIPUPOHBIX BOJI.

Knaccudukarus Heopranuyeckux coeauHeHuid. Oxcuanl. Kriaccudukanms
OKCHIOB:  coyieoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMQpOTEepHBIE) U
HeconeoOpasyomue. HomeHknarypa okcuaoB. DU3MYECKHE U XUMHUYECKUE
cBoicTBa OKCUIOB. [losryueHne oKCHIoB.

OcHoBanus. Knaccudukanus OCHOBaHM: INENOYM U HEPACTBOPUMBIE
ocHOBaHusA. HoMeHkiarypa ocHoBaHWW. DPU3NUECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonydeHrne OCHOBaHMUI.

Kucnorsl. Knaccudukamnus kuciaor. Homenknarypa kucinor. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctm MmetamoB H. H. bekerosa.
[Tonydyenue KucIor.

Comu. Homenknatypa comeil. @U3nyeckue U XUMHUYECKUE CBOWCTBA COJIEH.
[Tonyuenue counen.

['eneTnueckas CBsI3b MEXY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPEJIETICHUE COAEPKaHUsI KUCIOPOAa B BO3AYyXE, MOJTYyUYEHHE,
cobupanue, pacrno3HaBaHWE W W3YUYCHHE CBOWCTB KHUCIOpOJa, HAOIIOICHUE
B3aMMOJICIICTBUSI BEIIECTB C KHUCIOPOJOM U YCJIOBUSL BO3HUKHOBEHHUS W
MpeKpalieHusi TopeHus (moxkapa), O3HAKOMJICHHE C oOpa3llaMh OKCHUIOB U
ONHMCAHME WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, PACMO3HABAHHE U HU3YYEHHUE
CBOMCTB BoAopoja (ropenue), B3aumomelictBue Bomopona ¢ okcugoMm menu (1)
(BO3MOXKHO HCIMOJIb30BAaHUE BHUEOMATEPHUAIOB), HaOMOIeHE O00pa3lloB BEIIECTB
KOJIMYECTBOM | Moib, HcciieqoBaHHE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB C
pa3IMYHOM pPACTBOPUMOCTBIO, IIPUTOTOBIEHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEW PACTBOPEHHOTO BELIECTBA, B3AMMOJIEMCTBUE BOJBI C METaJUIaMHU
(HaTpyeM ©  KaibllueM) (BO3MOXXHO  HCIIOJIb30BAHUE  BUIECOMATEPHUAIIOB),



UCCIIeIOBaHWE O00pa3lloB HEOPraHMYECKUX BEHIECTB Pa3IUYHBIX  KJIACCOB,
HaOJI0/IeHNEe U3MEHEHMsI OKPAaCKU MHAMKATOPOB B PacTBOpax KUCJIOT U IIEJIOoYeid,
n3ydyeHue B3auMmozeiicTBus okcuaa meau () ¢ pacTtBopoM cepHOM KHUCIOTHI,
KHCIIOT C METAJUIAaMHU, PEaKIUi HEUTpalnu3alu{, IOJYy4YEHHE HEepacTBOPUMBIX
OCHOBAHWM, BBITECHEHHWE OJHOIO MeETajula APYTHMM W3 PacTBOpa COJM, PEIIECHUE
DKCIIEPUMEHTAJIBHBIX 3alad Mo Teme «BaxHedlmme Kiaacchl HEOPraHWYeCKHX
COCIMHEHUI.

HHepuonuuyecknin 3axkoH u Ilepuoamyeckass cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CrpoeHne aroMoB. XUMHYECKasi CBS3b.
OKHUCJIUTETBHO-BOCCTAHOBHUTEIbHbIE PeAKIIUH

[lepBbie TOMBITKK KIACCU(PUKAUU XUMHUYECKHX 3JeMeHTOB. [loHsiTHe O
rpynnax CXOJHBIX 3JIEMEHTOB (ILEJOYHbIE M IIEJOYHO3EMEIbHBIE METAIUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yloT aM(OTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[lepuonnueckuii 3akoH. [lepruoandeckas cucreMa XMMAYECKUX AJIEMEHTOB /1.
N. Mengeneea.  KoporkomepuogHas ¥ JUIMHHONEpUOAHAs  (OPMBI
[lepnonnueckon cucremsl xumudeckux dymeMeHToB J[. M. Menneneesa. [lepruozsr
u rpynnbl. PU3MUECKUMI CMBICH IOPAJKOBOIO HOMEpPA, HOMEPOB IEpHoAa Hu
IPYIIIBI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oronbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX  000J04YeK aroMoB MepBbIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuomnueckor cucremsl [[. . Menneneea. XapakTepucTuka XHUMHUYECKOIO
3JIEMEHTA 110 ero noyioxkeHuto B [lepuonnueckon cucreme 1. . Menneneesa.

3aKOHOMEpPHOCTH HW3MEHEHHUSl paJuyca aTOMOB XUMUYECKHX 3JIEMEHTOB,
METAJNIMYECKUX U HEMETAIMYECKUX CBOMCTB MO IPyIIaM U MEPHUOJAM.

3nayenue [lepuoanueckoro 3akoHa u [lepuonnueckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTUA HAayku W npaktuku. JI. M. MenneneeB — yuyéHbli u
rpaXKJaHuH.

Xumnueckasi cBsi3zb. KoBasieHTHass (TofisipHass W HEMOJSPHAs) CBA3b.
DIEeKTPOOTPHULATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAsI CBS3b.

Crenenp  okucineHus.  OKHCIMTENbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Ipoueccel okucaeHus U BOcCTaHOBIEHUA. OKHUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

U3ydeHrue OoOpa3loB BELIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE
TUAPOKCUJA LHMHKA C PACTBOPAMHU KHCIOT W WLIEJNOYei, MPOBEACHHUE OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAKLUI
(ropeHue, peakuu pa3aoxKeHUs, COeTUHECHHUS).

Mexcnpeomemnoie ceasu



Peanuzanuss MeXNpeaIMETHBIX CBSI3€M IpU HM3YYEHUM XUMHUHU B 8 Kiacce
OCYIIECTBIIICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX
MOHSTUN, TaK W MOHATHUH, SBIISIIOIINXCS CUCTEMHBIMU U1 OTAEIbHBIX MPEIMETOB
€CTECTBEHHO--HaYYHOI'0 [IMKJIA.

OO0nue ecTecTBEHHO--HAYYHbIE TIOHSTUSI: Hay4YHbI (haKT, TUIIOTE3a, TEOPHUS,
3aKOH, AaHajiu3, CHHTEe3, KiaccuuKaius, TEePUOJUYHOCTD, HAOIIOJCHUE,
SKCIIEPUMEHT, MOAECITUPOBAHNE, U3MEPEHUE, MOJEIb, SIBIICHUE.

dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIIbI, PAJIMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUUECKUN 3apsiji, BEIIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHHE BEIECTBA, T'a3, (PU3MYECKUE BEIMYMHBI, €TUHUIIBI
M3MEPEHUsI, KOCMOC, IUTAHETHI, 3BE3/1b1, COHILE.

buonorus: dorocuntes, nprxanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE IOPOJIHI,
TMOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHUYECKAs peakUus

Ilepnonnuecknii 3akoH. Ileprnonnyueckas cucTeMa XUMHUYECKHUX dJIEMEHTOB /.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHUM CBOWMCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX TNEPUOJOB, KW, KalIblUHUS H HX
COCJIMHEHUH B COOTBETCTBHU C IIOJOXKEHMEM »3JIEMEHTOB B Ileprogumueckoi
CHUCTEME U CTPOCHUEM MX ATOMOB.

CtpoeHue BelllecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTALIMYECKUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT THIA KPUCTAULIMYECKOW PEIIETKU U
BUJa XUMHUYECKOU CBSI3H.

Krnaccudukaruss 1 HOMEHKJIaTypa HEOPTaHMYECKUX BEIIECTB. XUMUUYECKHE
CBOMCTBA BEILIECTB, OTHOCAIIMXCS K PA3JIMUYHBIM KJlaccaM HEOPraHUYeCKUX
COCAMHEHUN, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukarms XuMAYECKUX PEaKIuil 0 pa3InIHbIM pU3HAKaM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3¢GdeKTy, o
W3MEHEHUIO CTEMECHEW OKMCIICHHS XUMHUYECKHX AJIEMEHTOB, 0 00paTUMOCTH, IO
Y4acTHIO KaTajau3aTropa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMUUECKUE
YPAaBHEHUS.

[lonsiTue 0 ckopocTH XuUMHUYecKOol peakuuu. IloHarne o0 oOpaTMMBIX U
HEOOpaTUMBIX XMMHUYECKHX peakinusax. [IoHATHE O TOMOTE€HHBIX M I'eTepOTrCHHBIX
peakuusx. [lonsitue o katanuse. [loHsaTHE 0 XMMHUUYECKOM paBHOBEeCHU. DAKTOPBHI,
BIIUSIONIAE HAa CKOPOCTh XHUMHUYECKOW PEAKIUU U IOJIOKECHUE XUMHUYECKOTO
paBHOBECHS.

OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE ~ PEaKIMU,  JJICKTPOHHBIM  OasaHc
OKHCJIUTEJIbHO-BOCCTAHOBUTEIIHLHOMN pEaKIum. CocraBienue YpPaBHEHUU



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIHM €  UCIIOJIb30BAaHUEM  METOAA
AJIEKTPOHHOTr O OajaHca.

Teopus ANEKTPOTUTUYECKON AUCCOUUALNH. DIIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHn3M AHCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAAMU
xuMuueckont csizu. Crenenn aucconuanuu. CUabHbIE U c1a0ble SJIEKTPOJIHUTHI.

Peakiiuu noHHOTrO 0OMeHa. Y CoBHs MPOTEKaHUSI peaKIMil HOHHOTO OOMEHa,
MOJIHBIE W COKpalIEHHbIE HWOHHBIC YypaBHEHUs peakuuii. CBOHCTBa KHUCIIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUN 00 3IEKTPOIUTHYECKOU
nucconuanui. KauecTBeHHbIEC peakiiuy Ha UOHBI. [IoHATHE O THApPOIM3E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEMIETOK HEOPraHUYECKHUX
BEIIECTB — METAUVIOB W HEMETaIoB (Tpadura M anMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpHsi), UCCIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JACWUCTBUA pPAa3IMUYHBIX (PAKTOPOB, HCCIECAOBAHHE AIEKTPOINPOBOIHOCTH
pacTBOpPOB BEIIECTB, MPOLECCAa AWCCOLMAIMM KHCIOT, IIEJIOYEed U COJIeH
(BO3MOYKHO  HCIIOJIb30BaHWE BHUAECO MAaTepuajgoB), IMPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  MPOTEKaHUs  peakuuil  HOHHOro  oOMeHa
(oOpa3oBaHMe oOcajka, BbBIJCICHHE Ta3a, OOpa30oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIHI
(ropeHue, peakiuu pa3ioXKEHUs, COSAMHEHUS), pacliO3HABaHUE HEOPTraHWYECKHUX
BCIIECTB C IIOMOUIbI0 KAYECTBEHHBIX pEAKIHMl HA  HWOHBI, PEIICHUE
AKCIEPUMEHTAIIbHBIX 33]1a4.

HeMeTa/uibl 1 MX COeITUHEHHUSA

OO6mras  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (U3MYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XMMHMUYECKHE CBOMCTBA HAa IMpUMeEpe  XJopa
(B3aUMOJICICTBUE C MeETAUIaMH, HEMETa/llaMM, IejlouamMu). XJIOPOBOJOPO/I.
ConstHast KHCIOTAa, XMMUYECKHUE CBOMCTBA, MOJyd€HHE, NpuUMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOJOPOJA HA OpPraHMW3M 4YelOBeKa. BaKHelIne XJIOpUIbl U UX
HAaxO0KJICHUE B IPUPOLE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu OKHcieHHs. CTpoeHue M (U3NYECKHE CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIIUU KUCIOPOJA
U cepbl. XUMHUYECKHe CBoMcTBa cepbl. CepoBOIOpOA, CTPOCHUE, (PU3MUECKHE U
XUMHUYECKUE CBOMCTBA. OKCHUIBI CEPbl KAK MPEICTABUTENIA KHUCJIOTHBIX OKCHJOB.
CepHas kuciora, (U3MYECKHME M XHMHUYECKHMEe CcBoicTBa (oOmue Kak
OpeCTaBUTENsl  Kjacca KHUCIOT W crneuruueckue). XUMHYECKHE PpPEeaKIHH,
JeXalMe B OCHOBE IPOMBIIUIEHHOTO CIOCO0a TOJIYYEHHS] CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCI0Thl. CONM CEPHOIM KUCIOThI, KAUECTBEHHAs! PEaKIIUs Ha



cynbdar-uod. HaxoxxneHue cepbl U €€ cCoeMHEHUN B mpupoje. XUMHUYECKOE
3arps3HEHUE OKpYXKarolled Cpelbl COCIUHEHUSIMU cepbl (KHUCIOTHBIE 10U,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CITIOCOOBI €ro MPeJOTBPALLCHHUS.

OOmas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTETIEHU OKHCJIEHHUS. A30T, pacIpOCTpaHEHHE B MPHUPOJIE,
¢usnyeckue U Xumuieckue cpoiicta. KpyroBopor azora B npupozae. AMMHAK, €T0
¢u3nyeckue U XMMHUECKHUE CBOIMCTBa, MONyYeHre U npuMeHeHue. Conu aMMOHMS,
ux Qu3nMUecKre U XMMUYECKHEe CBOMCTBRA, MpruMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMs. A30THasi KHUCJOTa, €€ MojydeHHe, PU3NYeCKhe U XUMHUYECKHE
cBoiicTBa (0OIIME€ KaK MPEICTaBUTENSI Kjacca KHUCIOT W crenuduyueckue).
Hcnonb3oBaHME HUTPATOB W COJNEH aMMOHHUSI B KadeCTBE MHUHEPAIbHbBIX
ynoOpeHuii. XuMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIM, 3arpsi3HEHHE BO3lyXa, MOYBbl W BOm0EMOB). Docdop,
aitorponHeie Monupukanuu (Gocdopa, (uznUecKkrue M XUMHUYECKUE CBOMCTBA.
Oxkcun docdopa (V) u dbocdopnas kucinora, Gpu3HUIEcKUe 1 XUMHUUECKUE CBOMCTBA,
nonyyenue. Mcnons3oBanue ¢pocdaroB B KaueCTBE MUHEPATBbHBIX YAOOPEHUH.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTEMEHM  OKHCIEHHUS.  YTIJEpoid,  aIOTPOIIHBIE
Moau(UKaIMKM, paclpoCTpaHEHWE B MpupoAe, (U3HUEeCKUe U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyrosopor yriepona B npupoge. Okcuipl yriepoaa, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OpPraHU3MBI,
NOJyYeHHEe W NpPUMEHEHUE. DKOJIOrHYeckue MNpoOJeMbl, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumore3a TI00aJbHOTO TMOTEIUICHUS KIWMAaTa, MapHUKOBBIM
addext. YronapHas KUcIoTa U €€ CoM, UX GU3NUECKUe U XUMUYECKUE CBOMCTBA,
nojlyueHue W mnpuMeHeHwe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEJIbCKOM
XO35IMCTBE.

[lepBoHavanpHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSAMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJICH, alleTUJICH, 9TaHOJ, TJIMIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HCTOYHUKH YIIEBOAOPOAOB (Yrojb, NPUPOAHBIA Tra3, HEPTH),
IPOAYKTHl MX TepepadoTKu (OC€H3WH), MX POJb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTie 0 OMONIOTUYECKU BaXKHBIX BEIIECTBAX: JKMpaX, OenKax, YyriieBogax — U Ux
poaM B OKM3HM 4YelOBeKa. MarepuaabHOE€ €IWHCTBO OpPraHUYECKUX U
HEOPraHU4eCKUX COEITMHEHUH.

KpeMHuuii, ero ¢usnueckue U XUMHYECKHUE CBOICTBA, NOJIyYE€HUE U
npuMenenue. CoequHeHHs KpeMHusi B mnpupoze. OOmue mnpencraBieHUs 00
okcuse kpemuus (IV) u kpemHueBoit kuciore. CHIMKATHI, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxxHelmre CTpouTenbHbIE MaTepUallbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. [Ipobiembl 0e30MacHOro MCIONIb30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe 0Opa3lloB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBEICHUE KauE€CTBEHHBIX PEaKIMid Ha XJIOPUJI-UOHBI U HAOIIOICHUE MPU3HAKOB
UX TPOTEKaHHUS, OIBITHI, OTpaxaronue (QU3nYecKkne M XUMUYECKUE CBOWCTBA
TaJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3lamMyd XJOPUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
oOpasilaMmu  ceppl W €€  COCOUHEHUAMH  (BO3MOXKHO  HMCIOJB30BAaHHE
BUJICOMAaTEpUaAJIOB), HAOJIOJICHHUE TIpollecca OOYrJIMBaHUsl caxapa Ioj JeHCTBHEM
KOHILICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, H3y4YEHHE XUMHUYECKHUX CBOMCTB
pa30aBIIEHHON CEpHON KUCIOTHI, TPOBEACHHE KaUeCTBEHHOM peaklnu Ha cyabdar-
MOH U HaOJIOZiIeHWE MNpu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3UYECKUMHU
CBOWCTBaMH a30Ta, Qochopa U UX COENUHEHUN (BOZMOXKHO HCIOJIb30BaHHE
BUJICOMATEpHAJIOB), 0Opa3liaMu a30THBIX U (pocopHBIX ynoOpeHHi, MOTydeHuE,
coOupaHue, pacrno3HaBaHWE W HW3YyUYEHHE CBOICTB amMMHuaka, MpOBEACHUE
KaueCTBEHHBIX peaklnil Ha MOH aMMOHUS U ¢ochaT-uOH U U3YyUECHHUE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJECHCTBUE KOHLIECHTPUPOBAHHOW a30THOM KHUCIIOThI C MEABIO
(BO3MOKHO HCIIO0JIb30BaHUE BUJIEOMATEPUAJIOB), U3y4eHUe Mozenen
KPUCTATMYECKUX PEHETOK anMaza, rpaduta, (QyuiepeHa, O3HAKOMJICHHE C
MPOLIECCOM  aJCOPOIMU PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTrasa, MOJIydeHUE, COOMPaHHE, PACTIO3HABAHUE W M3YYCHHE
CBOMCTB YIJIEKHCJIOTO Ta3a, MPOBECHNE Ka4YeCTBEHHBIX pPEeaklnii Ha KapOoHAT |
CUJIMKAT-UOHBl W W3yYE€HHUE TMPU3HAKOB UX TPOTEKAHUS, O3HAKOMIICHHE C
OPOIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BaxkHelmme HeMeTaJuTbl U UX COEUHEHHUS.

MeTa/iibl 4 MX COEIMHEHUSA

OO0mrast XxapakKTEePUCTHKA XUMHYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nonoxeHus B llepuonnueckoi cucreMe XuUMHYECKUX dieMeHToB [[. .
MenpaeneeBa n ctpoeHus: aToMoB. CTpoeHrne MeTauioB. Mertajuinueckas CBsi3b U
METAJUIMYECKasd  KPUCTAJUIMYECKAss  pEIIETKa.  DJIEKTPOXMMUYECKUN  pAll
HaNpsHKeHUH MeTayioB. @U3MUECKHE M XUMHUUYECKHE CBOMCTBA MeTayioB. OO0mue
crnocoObl ToNiydeHHs] MeTayuioB. IloHATHE O KOpPPO3UM METAJIOB, OCHOBHBIE
CcrocoObl 3ammThl UX OT Kopposuu. CraBel (CTaib, YYryH, AIOPAIFOMUHUMH,
OpoH3a) U UX MPUMEHEHUE B ObITY U MPOMBIILICHHOCTH.

Illenounsle MeTamibl: nojiokeHue B llepuonnueckoin cucreMe XUMHUUYECKHUX
anemenToB /. M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXIEHHUE B IPHUPOLIE.
du3nYecKrue U XUMHUECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U



TUAPOKCUABl HaTpusi W Kaius. lIpuMeHeHue MIETOYHBIX METAUIOB W HUX
COCMHECHUM.

[IlenouHo3eMenbHBIE METaZIbl MAarHuii MW KajblUil: IIOJ0XKEHHE B
[Iepuoanueckor cucreMe xumuyeckux anemeHroB . . Menneneesa, ctpoeHue
MX aTOMOB, HaXOXJI€HUE B Ipupoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MArHUS
U Kanblusa. BaxuHellne cOeqUHEHUS KalblUs (OKCHZ, TUIPOKCHUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHECHHUS.

AJroMUHUN: TTo105)keHuE B [leproanueckoi cucteMe XUMHUYECKUX AJIEMEHTOB
J. 1. MenneneeBa, CTpOCHHE aTOMa, HaxOXKJAeHUE B mpupone. Pusnyeckue u
XUMUYECKHE CBOMCTBA alIOMUHMSA. AM(OTEpHbIE CBONCTBA OKCHJIA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuonnueckoil CHCTEME XUMUYECKUX 3JIEMEHTOB [l.
N. MeHnneneeBa, cTpoeHHE aroMa, HaxoxkaeHue B mpupone. Ddusnueckue u
XUMUYECKUE CBOMCTBA kele3a. OKcuabl, TuapoKcuanl v conu xenesa (1) u xenesza
(1), ux cocTaB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMy METAUIOB U CIUIABOB, HUX (HU3UUYECKUMHU
CBOMCTBAMH, M3Yy4C€HHUE  PE3yJbTAaTOB  KOPPO3UH  METAJJIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJACOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJECUCTBUS OKCHIA
KaJbllid WU HATpUs C BOJOW (BO3MOXKHO WCIOJIb30BAHKUE BHICOMATEPHATIOB),
WCCIICIOBAHME CBOMCTB KECTKOW BOBI, MPOILIECCA TOPEHUS JKEJI€3a B KUCIOPOAE
(BOBMOXKHO  HCIOJIb30BAaHUE  BUJEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEaKIMi HA MOHBI: MAarHus, KajblWs, aJIOMUHUS, IIMHKA, JKee3a
(1) u xenesza (1), menu (Il), HaGMOIEHUE U OMKMCAHUE MPOIECCOB OKPAIIUBAHMSI
JJaMEHU MOHAMU HaTpusi, Kalusgd W Kaiblusig (BO3MOXKHO UCIIOJIb30BaHUE
BUJIEOMATEPHUAJIOB), UCCIEAOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCHIA ATFOMUHUS
Y TUAPOKCHUJIA [IUHKA, PEHICHHUE SKCIIEPUMEHTAIIBHBIX 3a]1a4 N0 TeMe «BaxxHenue
METAJLIbl U UX COEMHEHUS.

XuUMHS M OKpPYKaK0IIAasA cpeaa

BemecrBa u marepuansl B ITOBCEIHEBHOM JKM3HHM 4YenoBeKa. be3zomacHoe
UCIOJIb30BaHUE BEILIECTB M XUMHYECKUX peakiuid B ObITy. [lepBas momoips mpu
XUMUYECKUX 0KOTraxX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYXKarolleh cpeanl (MpeaesbHas AOMyCcTUMas
KOHIIeHTpalus BemiecTs, nainee — [IJ1K). Ponb xumMuu B pelieHuu 3KOJIOTHUYECKUX
pooJIEM.

Xumuueckuii IKcnepumenm:

M3y4eHHue oOpaslloB MaTepuajoB (CTEKJIO, CIUIaBbl METAUIOB, MOJMMEPHbIC
MaTepHallbl).

Meosicnpeomemmnule cea3u



Peanu3anus MeXNpeIMETHBIX CBS3€l IMPU U3YYEHMH XUMHHM B 9 Kiacce
OCYILECTBJISIETCSI  4Y€pe3 HCHOJb30BAaHME KaK OOIIMX €CTECTBEHHO-HAayYHBIX
MOHSATUM, TaK U MOHSITHUH, SBISIOMINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HaY4HOI'0 [IUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSTHS: HAy4YHBIM (DaKT, TMIOTE3a, 3aKOH,
TEOpHs, aHaluu3, CHUHTE3, KiIaccudukamus, TMEePUOJUIHOCTh, HaOI0IeHNE,
AKCIEPUMEHT, MOJEIIMPOBAaHUE, HU3MEPEHHE, MOJENb, SBJICHUE, TMapPHUKOBBII
a3 dekT, TeXHOJIOTHS, MaTepUAJIBI.

dusuka: Marepus, aroM, OJJEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIU/I,
U30TOIbI, PaJMOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUH 3apsl, MNPOBOIHUKH,
MOJYIIPOBOJHUKH, TUAIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, TEJO, OO0BEM,
arperaTHoe COCTOSIHME BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILITNYECKAs
pemi€rka, CriaBbl, (PU3NYECKUE BETUUYMHBI, €IUHULBI U3MEPEHUs, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJIHLIE.

buonorus: ¢dorocunres, apixanue, O6mocdepa, 3KocucTeMa, MHUHEpPATbHBIC
ya00peHHsI, MUKPO3JIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI,
IIOJIE3HBIE MCKOIIAEMBIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JINMUHOCTHBIE PE3YJIBTATBI

JIuyHOCTHBIE pe3ybTaThl OCBOEHUSI MPOTPAMMbl OCHOBHOT'O OOIIEro
o0pa3oBaHUs JOCTUTAIOTCA B XOJ¢ OOYyYEeHHMS] XUMUU B €AMHCTBE Y4EOHOU U
BOCITUTATEJILHON JESTEILHOCTU B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMU M JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHSITBIMU B
oOIIeCTBE TpaBWJIaMW W HOpPMAMHU TMOBEJACHUS U CIIOCOOCTBYIOT TIpolieccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIUATTU3AIIMU 00 yJarOITUXCSl.

JImaHOCTHBIE  pe3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOACTBOBATBCS CUCTEMOM TO3UTHUBHBIX LIEHHOCTHBIX OpHEHTAlUWd H
pacuIMpeHuUe ONbITa AESITENBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpHOTHYECKOr0 BOCITUTAHUS

LIEHHOCTHOI'O OTHOIIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HICTOPHUUYECKOMY
M HAy4YHOMY HACJIEuI0, TMOHUMAHUS 3HAUYCHUS XUMHUUYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HH(MOpMAIHEH O
NEPENOBBIX JOCTHXKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTY B HAYYHBIX 3HAHUSX 00 yCTPOUCTBE MUpa U OOIIECTBA;

2) TPakKIAHCKOr 0 BOCTIMTAHUS :

MPEACTaBICHUST O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUYHOCTHBIX
OTHOIICHUI B KOJUICKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOW,  Y4eOHO-MCCIIeIOBAaTEeILCKOM, TBOPUECKOM W JPYyrUxX  BHUJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOW JESITEIBHOCTH TPU
BBITIOJTHEHUW YYE€OHBIX, TIO3HABATENIbHBIX 33714, BBIMOJTHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TPOIECCe DJTOM Yy4eOHOW JesATEIHbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEACHUE W TIOCTYNKM CBOMX TOBAapUUIEH C TMO3ULUH
HPaBCTBEHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOr' 0 TIO3HAHMS

MHPOBO33PEHUYECKHUE MPEACTABICHHUS O BEIIECTBE U XMMHUYECKOW pEaKIuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKA M COCTABJISIONIUE
OCHOBY JIJIi IOHMMaHUSI CYITHOCTH HAYYHOW KapTUHBI MUPA, MPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS MPUPOIbI, B3aUMOCBS3IX 4YEJIOBEKA C
MPUPOIHON CPEAOH, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIY4Y€HUE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJIUMBIC i1 OOBSICHEHUS HAOJI0/IaeMbIX IMPOIIECCOB U SBJICHUH,
MO3HABATEIHbHOW, WH(OPMAIIMOHHON W YHTATENHCKOW KYJIbTYPBhI, B TOM YHCJE
HABBIKOB CaMOCTOSITENIbHOM paboThl C Y4eOHBIMH TEKCTaMH, CIPAaBOYHOU



JUTEPaTypoil, JOCTYNMHBIMU TEXHUYECKUMU CpPEICTBaMH HWHOOPMAIIMOHHBIX
TEXHOJIOTH;

UHTEpEC K OOYYEHHIO M TO3HAHMIO, JIFOOO3HATEIBbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caM0OOpa3oBaHMIO, MPOEKTHOM W  HCCIE0BATENIbCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOYYCHHS B
JIaJIbHEUIIIEM

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0pPOBbIO, YCTAaHOBKHM Ha 3I0POBBIM 00pa3 >KM3HU, OCO3HAHHE IOCIECACTBHU H
HETPHUATUE BPEAHBIX MPUBBIUCK (YIIOTPEOICHUS aJIKOTOJIsI, HAPKOTUKOB, KypEHHs),
HEOOXOIMMOCTH  COOJIOZICHUSI TIPaBWJI OE30MAaCHOCTH TIPH  OOpAIIEHUU C
XUMUYECKUMH BEIIECTBAMH B OBITY U PEATbHOM JKU3HU;

5) TpyaoBOro BoCIuTAHMS:

MHTEPEC K MPAKTUIECKOMY U3YUCHHIO TPOPECCHil U Tpyaa pa3iIudHOro poja,
yBOXEHHE K TPYAy M pe3ysibTaraM TPYIOBOH IEATEILHOCTH, B TOM 4YHCIE Ha
OCHOBE TIPUMEHEHUs TMPEIAMETHBIX 3HAHWUN TI0 XWMHUH, OCO3HAHHBIH BBIOOD
WHIWBUTYAJTLHON TPASKTOPHH MPOIODKEHUST 00pa30BaHMs ¢ yIETOM JTUIHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
YCTICTITHON MPOQeCCHOHATBHON ACATEIIBHOCTH M Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(PECCHOHAILHOM Cpe/Ie;

6) PKOJI0rH4eCcKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJE KaK HCTOYHUKY
KU3HHU Ha 3emJie, OCHOBE €€ CYIIeCTBOBAaHMS, TOHUMAHUE IEHHOCTH 370POBOTO U
Oe3omacHOro o00pas3a JKU3HU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHUE IICHHOCTH COOJIOEHUS
paBUJI 0€30MACHOT O MOBEICHMSI IPU paboTe ¢ BEIIECTBAMU, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 3/IOPOBBIO M JKU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJydaeMble TIPU M3YUYEHUU XUMUH, JJIS
pElIeHUs 3a/1a4, CBSI3aHHBIX C OKPY)KAIOUIeH MPUPOAHON Cpenoi, sl MOBBIIIICHUS
YPOBHSI  SKOJOTMYECKOM  KyJAbTYpBl, OCO3HAHHs TJIOOATBHOTO  Xapakrepa
AKOJIOTMYECKUX MpOoOJeM M MyTed UX pElIeHHs MOCPEICTBOM METOJ0B XHUMHH,
9KOJIOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS MM B IO3HABATEILHOM,
KOMMYHUKATHUBHOM U COLIMATILHOM MPAKTHUKE.

METAINPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYMMBIC IS
dbopMUpoBaHUST MHPOBO33pEHHUS OOIICHAy4YHbIE TIOHATHS (3aKOH, TEOpHs,
PUHITAI, TUTIOTE3a, (HaKT, CHCTeMa, MPOIeCC, IKCIIEPUMEHT U APYTOE.), KOTOPHIe
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax W IO3BOJIIOT Ha
OCHOBE 3HAHWH W3 ATUX MPeaMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOU



HAy4YHOU KapTHHE MHUpaA, U YHUBEpCalbHbIe yUeOHbIE JIeWCTBUS (MIO3HABATEIbHbIE,
KOMMYHHUKATHUBHbBIC, PETyJSTUBHBIC), KOTOpbIe OOECIeYuBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECCTBICHUIO yueOHOMU
NEATENbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble Joruueckue JeHCTBUA:

YMEHHUS UCIHOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICI XUMHYECKUX MOHSTHH (BBIACIATH UX XapaKTEpPHBIC
NPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH TMOHSTHSIMU), UCIIOJb30BAThH
MOHSATHUS JIJIs1 OOBSICHEHUS OTJICTBHBIX (DAKTOB U SIBJICHW, BEHIOMPATh OCHOBAHUS U
KpUTEpHUH ISl KJIACCU(PUKANA XUMHUYECKUX BEIIECTB M XUMUUYECKHX PEaKIIHi,
yCTaHABJIMBATh MPUYMHHO-CJICACTBCHHBIC CBSI3M MEXAY OOBEKTaAMU HW3YYCHHUS,
CTPOUTH JIOTUYECKUE PACCYXIECHUs (MHIAYKTUBHBIC, NE€TyKTUBHbIE, [0 aHAJIOTHH),
JienaTh BBIBO/BI U 3aKJIFOUCHUS,

YMEHHE TMPUMEHATh B TPOILECCE TO3HAHUS TMOHATHUS (NIPEIMETHbIE W
METaNnpeIMETHBIEC), CHMBOJMYECKHUE (3HAKOBBIE) MOJIETH, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XMMUU MOJIEIbHBIE MPEICTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJI JJIEMEHTa), XUMHUYecKas (opmyna U ypaBHEHHUE
XUMUYECKON PEeaKIUU — MPHU PEIICHUH y4eOHO-TI03HABATENbHBIX 3a/1a4, C Y4ETOM
ATUX MOJEIBHBIX IPEJACTABICHUN BBIABIATH MU XapaKTE€PU30BATh CYHIECTBEHHBIE
MPU3HAKK U3YYaEeMbIX O0OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUi,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CJICJICTBEHHBIE CBS3U U
MPOTUBOPEUHUS B U3YyHAEMbIX MPOLIECCAX U SIBICHUSX.

Bba3zoBrble ucciienoBaTejIbCKHeE 1eHCTBUA .

YMEHHUE MCIOJIb30BATh IMOCTABJICHHBIE BOMPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KAa4yeCTBE OCHOBBI i1 (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

NpuOOpETEHHUE ONbITa MO TUIAHUPOBAHUIO, OPraHU3allui U MPOBEICHUIO
YYEHUYECKUX DKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJOM IIpolecca,
CaMOCTOSITETTLHO TIPOTHO3UPOBATH €r0 Pe3ysbTar, PopMYIUpPOBaTH O0OOIIECHUS U
BBIBOJIBI 10 pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIECAOBAHUS, COCTABIATh OTYET
0 MpOJIEJTaHHOM padore.

Pabora ¢ undopmanmei:

YMEHHE BBIOUpaTh, AHAIU3UPOBATH M HMHTEPIPETUPOBATH HHQPOPMAIUIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TTOTYy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HayyHO-TIOMYJIApHAs.  JIUTEpATypa XUMHUYECKOrO COAEpKaHUs, CIPABOYHbIC
nocoOusi, pecypcel MHTepHeTa), KPUTUUYECKU OIICHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO MH(OPMAIIHIO;



YMEHUE NPUMEHATh Pa3IMyYHbIE METOJBI M 3aIPOChl MIPU MOUCKE U 0TOOpe
UHGOpMAIIMM U COOTBETCTBYIOIMX JaHHBIX, HEOOXOIMMBIX JJIsi BBIIIOJHEHMS
y4eOHBIX U TO3HABATEIBHBIX 33/1a4 OMPEIEIEHHOTO THUIIA, MPUOOPETEHUE OMNBITA B
001acTi  UCHOJb30BaHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIA/ICHHUE KYJIbTYPOH aKTHUBHOTO MCIIOIb30BAHUS PA3TMUHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBHIOMPATh ONTUMAIBHYIO (DOPMY TIpe/ICTaBICHUST HHPOPM AU U
WUIIOCTPUPOBATh pellaeMble 3aJaudl HECJIOXKHBIMU CXEMaMH, JAdarpaMMamu,
apyrumu popMamu rpaduku U UX KOMOMHALUSMU;

YMEHHE UCMHONb30BaTh M aHAJU3UpOBaTh B TMpolecce yuyeOHOW U
MCCIIEIOBATEIbCKON NIEATENHHOCTH MH(DOPMALUIO O BIUSHUM MPOMBIIIJICHHOCTH,
CEeNIbCKOTO XO3iWCTBA W TPAHCIOPTa Ha COCTOSIHME OKPY)KAIOIIeH MPHPOIHOM
Cpeabl.

KoMMyHMKaTHBHBIE YHHBepCaJIbHbIe y4eOHbIe AelicTBHS:

yMEHHUs 3aJaBaThb BONpOCHl (B XoAe aAuaiora W (WiaM) AUCKYCCHUM) IO
CyHmIeCTBY  OOCyxkaaemMol  TeMbl, (OPMYIUpPOBaTbH CBOM  IPEIJIOKEHMUS
OTHOCHUTEJIHHO BHITIOJHEHUSI PEATIOKEHHOM 3a/1a4u;

YMEHUS  TPEACTABIATh  TMOJTYYCHHBIE  pe3ydbTaThl  MO3HABATEIHHOU
NESTEIbHOCTU B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; JejaTh MPEe3CHTALUIO
pe3yJIbTAaTOB BBIOJHEHUS XUMHUYECKOTO SKCIIEpUMEHTa (J1abOpaTOpPHOTO OIbITA,
1a00paTopHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MPOEKTA);

YMEHUSA Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIEAOBATENbCKOW  JEATENIbHOCTH  MPH  pEIlEeHUU
BO3HHUKAIOUIMX MPOOJEeM Ha OCHOBE Y4€ra OOIIMX HHTEPECOB M COTJIaCOBaHUS
no3unuii (00CYXKIeHHUsl, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMBI», KOOPIWHAIUS
COBMECTHBIX JIEWCTBUM, ONpEIEJICHHEe KPUTEPHUEB 10 OIEHKE KauyecTBa
BBITIOJIHEHHOM pabOThI U APYTHE).

PeryasiTuBHbIe YHUBepcajibHble yueOHbIe el CTBUS:

YMEHHE CaMOCTOSITEIbHO OMNpeNessTh LENd ACSTeIbHOCTH, IIaHUPOBATH,
OCYILECTBIISITh, KOHTPOJIMPOBAaTh U NPU HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO
JesITeNbHOCTD, BRIOMpaTh Haubosee 3(hHeKTUBHBIE CIIOCOOBI pelIeHUs] YIeOHBIX U
[O3HABATENbHBIX 33Jay, CaMOCTOSTEIbHO COCTABJIATh WM KOPPEKTHPOBATH
MPEVIOKEHHBIA AITOPUTM JACHUCTBUM TPHU BBINOJHEHUHM 33aJaHUM C Y4ETOM
MOJTy4EHUS] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHUBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yjibTaTa 3asBICHHOM LEIH, YMEHHUE
UCTIOJIh30BaTh M aHATM3UPOBATH KOHTEKCTHI, PE/JIaraéMble B YCIOBUU 3aJJaHHA.

NPEAMETHBIE PE3YJIBTATHI

B cocraBe mpenMeTHBIX pe3ylIbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEpP)KaHMsI, YCTAHOBJIEHHOIO JaHHOM (denepaibHOM padodueil mporpammoit,
BBIJICJISIIOT: OCBOEHHBIE OOYUYalOIIMMUCS HAy4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI



nercTBUM, crnenuduueckue 1 OPEeAMETHOM o0ylacTh  «XHUMHS», BHJbBI
NEATEIbHOCTA [0  TOJYYEHHUIO HOBOTO 3HAHUSA, €ro  MHTEPHpETaILNH,
peoOpa3oBaHUIO U IPUMEHEHUIO B PA3JIMUHBIX Y4€OHBIX U HOBBIX CUTYaIUSIX.

K xoniy oOyuenus B 8 kiacce npeMeTHbIE pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTH Y 00 yJaIOIIUXCS YMEHHUI:

e PACKpBbIBATh CMBICI OCHOBHBIX XMMHUYECKUX TOHSTUH: aTOM, MOJIEKYJa,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CJIOKHOE BEUIECTBO, CMECH
(oHOpOIHAS U HEOJIHOPOJIHASI), BAJICHTHOCTh, OTHOCUTEINIbHASI aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl JI0JIsl XUMHUYECKOTO AJIEMEHTA B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCJIOTA, OCHOBAHHUE, COJIb, 3JEKTPOOTPUIATEIBLHOCTh, CTEIEHb
OKHUCJICHHs, XUMHUYECKasl pPeaKius, KIacCU(pUKAIUS PEaAKIUi: peaKIuu
COCIMHEHUS, PpEaKIUU pPa3JOKEHUS, PEaKUWU 3aMEIICHUS, pEaKIuu
oOMeHa, 9K30- M SHJO0TEPMHUECKHUE PEaKINH, TETUIOBOU (P (HEKT peakinu,
AIpO aToOMa, DJJIGKTPOHHBIM CJOW aToMa, aToMHas OpOUTalb, PagUycC
aToMa, XMMHYECKas CBS3b, MOJSIPHAST U HEMOJISIpHAs] KOBAJIEHTHAs CBS3b,
VWOHHAs CBS3b, MOH, KaTHOH, aHWOH, PacTBOP, MAcCOBas JOJIA BEIIECTBA
(IporieHTHAs! KOHIIEHTpAIIKs) B paCTBOPE;

e WIUTIOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XHMHYECKUX TOHSITHH U
MPUMEHSITH 3TU MOHATHUS IPU ONMMCAHUM BEUIECTB U UX MPEBPAICHHUII;

* ICTIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJISI COCTaBJICHUSI (pOpMYJT BEIIECTB
Y YPaBHEHUU XMMUYECKUX PEAKIIUN;

* OIIPEJICIISATh BaJEHTHOCTH AaTOMOB DSJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIEHUsSI  DJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIacCy COEIMHEHUW MO
dbopMynaMm, BHUJ XUMUYECKOM CBsI3M (KOBaJ€HTHasT M HOHHAasg) B
HEOPraHUYECKUX COCIMHEHUSX;

epackpeiBaTh cMbIca llepmogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOICTB
XUMUYECKUX AJIEMEHTOB OT MX mojoxkeHus:i B Ilepuoamueckoit cucreme,
3aKOHOB COXPAaHEHHUS MAacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUsI, 3aKOHAa ABOraapo;

e OINUCHIBATh M XapakTepu3oBaTh TabmuuHyro ¢opMmy Ilepuoauueckoit
CUCTEMBl XUMHUYECKUX DJJIEMEHTOB: pa3linyarh TOHATUSA «IJIaBHAs
noarpynmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», manbsie u
OoJbIIME TIEPUOABI, COOTHOCUTH O0O3HAYEHHS, KOTOpbIE HMEIOTCS B
tabmuie «llepuogmyeckas cucrema XuUMHYeCKUX »djeMmeHToB J[. .
MengeneeBa» ¢ YHUCIOBBIMH XapAaKTEPUCTUKAMHU CTPOCHHS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsll sapa, o0lee YUCiIo JIEKTPOHOB
U pacrpeesieHne UX MO0 SJIEKTPOHHBIM CIIOSIM);

o KIIACCU(HUITMPOBATh XUMHYECKHE JIIEMEHTBI, HEOPraHWYEeCKHE BEIIEeCTRa,
XUMHUYECKHE PEaKIuu (M0 YUCIY M COCTAaBY Y4YacTBYIOIIUX B PEaKIUU
BELIECTB, MO0 TEMIO0BOMY 3D (PeKTy);

e XapaKTepHU30BaTh (OMUCHIBaTh) OOIME XWMHUYECKHE CBOMCTBA BEIECTB
pa3IMYHbBIX KJIACCOB, MOATBEPKIast OMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

* [[POrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT MX Ka4eCTBEHHOTO
COCTaBa, BO3MOXHOCTH TPOTCKAHUS XWMUYECKUX TMPEBPAIICHUN B
Pa3IMYHBIX YCIOBUSIX;

e BBIYUCIISITh OTHOCUTEIHHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »dJeMEHTa Mo (opMmyrne CoeIuHEHHs,
MacCOBYIO JIOJII0O BEIIECTBA B pacTBOpPE, MPOBOAUTH pacu€rhl IO
YPaBHEHUIO XMMUYECKON peaKilnu;

* IPUMEHITh OCHOBHBIE OIEPALIMH MBICIUTEIBHON ACSITEIbHOCTH — aHAJIU3 U
CHUHTE3, CpaBHEHHUE, 0000IleHHe, CHUCTEMaTHU3allMio, KiIaccu(UKaINIO,
BBISIBJICHUE MPUYMHHO--CJICICTBEHHBIX CBSI3€M — JIJISI M3YYCHHUS CBOMCTB
BEIIECTB M XUMHUYECKHUX PEaKIUi, EeCTECTBEHHO-HAYYHBIE METOIbI
NO3HaHUSI — HAOJIOJEHUE, U3MEpPEHHE, MOJAETUPOBAHUE, IKCIEPHUMEHT
(peanbHbBIN U MBICJICHHBIN);

e CJICIOBATH MpaBUJIAM TOJIb30BAHUSI XUMUYECKON TIOCYAON U JJabopaTopHBIM
0o0Opy/IOBaHHEM, a TaKXKe TNpaBWIaM OOpAICHUS C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIHUSMH T1I0 BBITOJHEHUIO J1a00OpaTOPHBIX
XUMUYECKUX OMBITOB M0 TONYYCHUI0O W COOMpAHUI0 Ta3000pa3HBIX
BeUIECTB (BOJOpPOAA U KHUCIOPOZAA), NPUTOTOBIIEHUIO PACTBOPOB C
ONpPEeNENEHHON MACcCOBOM JOJIEN PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
U TIPOBOJUTH XMMHUYECKHUE SKCIIEPUMEHTHI IO PACcIO3HABAHUIO PAaCTBOPOB
HIeJIoYe U KHUCJIOT C MOMOIIbI0 MHAMKATOPOB (Jlakmyc, (eHondTaneus,
METHJIOPAHXK U APYTHE).

K xoHIy oOyuenus B 9 kiacce npeaMeTHbIE pe3yJIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y 00 YJAIOIINXCS YMEHUM:

e DaCKpBIBaTh CMBIC OCHOBHBIX XHMHUYCCKHX TOHATHH: XUMHYECKUH
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO,
CIIO)KHOE BEI[ECTBO, BAJIEHTHOCTh, JJIEKTPOOTPUIATEILHOCTh, CTEMEHb
OKHUCJICHUSI, XUMUYECKasl PeaKilusi, XUMUYECKas CBsI3b, TEIUIOBON d(PdeKT
peakii, MOJib, MOJAPHBIA  O00BEM,  pPacTBOpP,  DIIEKTPOIUTHI,
HEDJIEKTPOJUTHI, DAJICKTPOIUTHYECKAs] TUCCOIUAINS, PEAKIIMH HOHHOTO
oOMEHa, Karalu3aTrop, XUMHUYECKOE paBHOBECHE, OOpaTHMbie U



HeoOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC DPEAKIUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKHUCJIEHWE U  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(GpOTEpHOCTh, XUMHUUECKass CBsI3b (KOBAJICHTHAsl, MOHHAS,
MeTa/lIMyecKas), KpUCTaUIMuecKas pemérka, KOppO3usi METaUIOB,
CIUIaBbI, CKOPOCTh XHMHUYECKOW peakiuu, TMPeAebHO JOMyCTUMas
koHueHTpauus [IJIK BemecTna;

e WIUTIOCTPUPOBATh  B3aUMOCBA3b OCHOBHBIX XHMHYECKUX TOHSITUH H
MIPUMEHSITH 3TH TTOHSATHUSI IPU ONKMCAHUH BEIIECTB U UX MPEBPaIlCHHUII;

¢ ICTIOJTH30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJISi COCTaBIeHUs (hOpMYJT BEIECTB
Y YPaBHEHUN XMMUYECKUX PEaKIUK;

e OTIPEACIISITh BAJIEHTHOCTh U CTENEHb OKHUCIICHHS XUMHYECKUX DJIEMEHTOB B
COCIMHEHUSAX PpA3JIMYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OINpeAeIEHHOMY KJIAcCy COEQUHEHUN Mo ¢opMynaMm, BUJ XUMHUYECKOU
CBs3U (KOBAJICHTHAsl, MOHHAs, METAUIMUECKas) B HEOPraHHMYECKUX
COCIMHEHUAX, 3aps/l MOHA MO0 XUMHYECKOM (GopMyle, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPraHMYECKUX COCIMHEHUM, TUM KPUCTAJUITMYECKOMN
PEIETKU KOHKPETHOI' O BEILIECTBA;

epackpeiBath cMbIchH [lepuonnueckoro 3akona J[. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHHWMAaHUE: OIUCHIBATh W XapaKTEpPU30BaTh
tabymmunyio ¢opmy [leprmonuyueckoit CUCTEMBbI XUMUYECKUX JJIEMEHTOB:
pa3nuyarth MOHATUS «JaBHas mnoArpymnmna (A-rpynma)» M «mododyHas
noarpynmna (b-rpynma)», maneie u OONbIIME TEPUONBI, COOTHOCHUTH
0003HAUCHMS, KOTOpPBhIE HMMEIOTCS B IEPUOAUYCCKONM TabnHIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsAl sjapa, OOIIee YHCIO JJIGKTPOHOB U
pacrnpefeleHue HMX MO 3JEKTPOHHBIM CJIOsIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB AJIEMEHTOB M MX COCJUHECHUI B
npeenax MajiblX MEePUOJIOB U TJIABHBIX MOJATPYII C YUETOM CTPOEHUS UX
aTOMOB;

e KJTACCU(PDUIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTraHWYECKHE BEIIECCTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBYy Y4YacTBYIOIIUX B PEaKlUU
BEILIECTB, MO TEIJIOBOMY A(PhEKTy, M0 U3MEHEHUIO CTENEHEH OKUCIICHUS
XUMUYECKUX IJIEMEHTOB);

e XapaKTepHU30BaTh (OMUCHIBATh) OOIIME M CHEUUPUUYECKHE XUMHUYECKUE
CBOMCTBA MPOCTHIX M CJOXHBIX BEIIECTB, TMOJATBEPKIas OMNUCAHUE
MpUMEpaMHU MOJIEKYJISIPHBIX M WOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIHI;

e COCTaBJIITh YPABHEHUS JICKTPOTUTHYECKON TUCCOLMAIIMN KUCIIOT, HIeIouen
U COJIEH, MOJHBIC U COKpAIlEHHBIC YPABHEHHs pEaKI[uii HOHHOTO OOMEHa,



YpaBHEHHS peaKIui, MOITBEP)KIAIOIINX CYIIECTBOBAHWE TCHETUYECKOU
CBSI3U MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB,;

e PaCKpBIBaTh  CYIIHOCTh  OKHCIIMTEIHLHO-BOCCTAHOBUTEIBHBIX  PEaKITUi
MTOCPEJICTBOM COCTaBJICHHUSI JICKTPOHHOIO OajlaHca 3THUX peaKInii;

« IPOTHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TPOTCKAHWS XHMHYCCKUX TIPEBpAIICHUH B Pa3THMYHBIX
YCIIOBUSIX;

e BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEITICCTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO »dJeMeHTa Mo (opmyne coeanHeHus,
MacCOBYIO JIOJIFO BEIIECTBA B PacTBOpPE, TPOBOIUTH PACUETHI 10
YPaBHEHUIO XUMUYECKOMN PeaKIlnu;

e COOJTIO/IaTh TIPAaBHJIA TIOJIB30BAHUSI XUMUYECKON MOCYAON M J1a00paTOpPHBIM
o0OpyJIOBaHMEM, a TaKXe TMpaBWiIa oOOpalleHUus C BeIIeCTBAMU B
COOTBETCTBUU C WMHCTPYKIHUSIMH 10 BBIMOJTHEHUIO JIADOpATOPHBIX
XUMUYECKUX ONBITOB IO TMOJYYCHHI0O M COOHUpPAHUIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa U YTIIEKUCIIOTO Ta3a);

« IPOBOJIUTH PEAKITUH, MTOATBEPKIAIONTNE KAYECTBEHHBI COCTaB PAa3IMYHBIX
BCILIECTB: PACIO3HABATh ONBITHBIM IYTEM XJIOPHA-, OPOMHJI-, HOIUI-,
kapOoHat-, (ocdar-, cunmkar-, cyiabdar-, TUIPOKCHII-MOHBI, KATUOHBI
aMMOHHSI U HWOHBI HM3YyUYCHHBIX METAJIOB, MPHCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

e IPUMEHSTh OCHOBHBIC OIEpAIlMd MBICIIUTEIILHON JICITCIPHOCTH — aHAIHU3 U
CHUHTE3, CpaBHCHHE, OOOOIICHHE, CHCTEMaTU3aIlil0,  BBHISBICHHUC
MPUYUHHO-CIICICTBEHHBIX CBSI3€H — I M3y4YEHHUS CBOWCTB BEIIECTB H
XUMUYECKUX PEAKIUi, eCTECTBEHHO-HAyYHbIE METO/Abl TIO3HAHHUS —
HaOJI0/IeHUe, WU3MEPEHHUE, MOJICTUPOBAHUE, SKCIEPUMEHT (pEeasibHBbIA U
MBICJICHHBIH).



TEMATHUYECKOE INTAHUPOBAHHUE

8 KUIIACC
Kosn4yecTrBo 4yacoB
Ne HaumeHoBaHue pa3ienoB u DJlIeKTPOHHBIE (LM poBbIe)
n/n TeM NMPOrpamMMbl Bcero Konrpoabusre Hpakruecikue oOpa3oBaTe/ibHbIE PeCypchl
padoThI padoThbI
Paspnea 1. llepBoHayajibHble XMMUYECKHE NOHATHS
Xumust — BakHas 00J1aCTh
11 €CTEeCTBO3HAHMS U 5 1 bu6moreka [JOK
MIPAKTUYECKOMN eI TeTbHOCTH https://m.edsoo.ru/7f41837¢c
YernoBeKa
12 BemecTBa n xumuueckue 13 1 bubmmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Wroro no pazneny 18
Pa3nen 2. BaxkHeliiue npeacTaBuTe 1M HEOPraHU4eCKMX BelleCTB
Boznyx. Kucnopon. [Tonsitue bu6mmoreka [JOK
2.1 4
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bognopon.IlonaTtue o kucmorax 10 1 bu6moteka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [TonsiTHe 00 5 1 1 bu6moreka [IOK
OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHEIE KJIaCCHI 12 1 bu6moreka IIOK
HEOpPraHUYEeCKUX COEIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 31

Paznea 3. Ilepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux 31emMeHToB . U. MenaeneeBa. CTpoeHne aToMOB.
Xumnuyeckas cBsi3b. OKHUCJIUTEIBHO-BOCCTAHOBUTEIbHbIE PEAKIIUU



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

[leproanyeckuii 3aK0H 1
[Tepuoanyeckas cucrema

Bbub6morexa IIOK

3.1 5
XUMHUYECKUX 31eMeHToB J[. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4UecKas CBAI3b. Eu6 10K
NOJIMOTEKA
3.2 O - 10
KHCIHTCIBHO https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIC PEAKIINHI
bu6moreka [IOK
51 1
TOro 1o pasaery > https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 4 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

Kosau4yecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uugpoBbIe
Ne n/m P Konrpoabnsie | IlpakTnueckue (1pp )
NMPOrpaMMbI Bcero oOpa3oBaTe/bHbIEC
padoThI padoThI
pecypchbl
Paspges 1. BeiecTBO M XUuMHUYECKHE peaKLM K
11 [ToBTOpEHue u yriybieHue 3HaHUI 5 bubmmorexa [IOK
' OCHOBHBIX Pa3JeJ0B Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTU XUMUYECKUX 5 bu6motexa [IOK
' peaxuuii https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS TUCCOLMALUS. 10 1 1 bubmmorexa [IOK
' XUMHUYECKHE peakluu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 14
Pa3znen 2. HemeTanibl M HX COeAMHEHUSA
21 OO0m1ast XxapaKTepuCTUKAa XUMUY eCKIX 5 1 bubmmorexa [JOK
' anemenToB VIIA-rpynmel. ["anorens https://m.edso0.ru/7f41a636
OO01mas XxapakTepuCTUKa XMMHYECKUX
2.2 anemeHTOB VIA-rpymmel. Cepa u eé 7 bubmorexa [IOK
' PYHIBL -¢p https://m.edsoo.ru/7f41a636
CO€JTMHEHUS
OO01mas XxapakTepuCcTUKa XHMHYECKIX
2.3 aneMeHToB VA-rpynmbl. A3oT, pochop u ux 7 1 bubmiorexa [JOK
' PYITHEE ’ P https://m.eds00.ru/7f41a636
COCIMHEHHUS
OO0m1ast XxapaKTepuCTUKAa XUMUYECKIX
24 anemenToB |VA-rpynmel. Yriaepoa u 11 1 1 Bu6mmorexa [IOK
' . PYHTIRL. poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSNUHEHUS
Wroro no pazneny 30



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

Paznena 3. MeTaJsIBI M X COCIUHECHUS

bubmmoreka [IOK
3.1 06 7| 3
HIHME CBOHCTEA METAILIoB https://m.edsoo.ru/7f41a636
. bubmumoreka [IOK
3.2 B 16
aKHEHIIe METAIUILI U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 19
Pa3nen 4. XuMmus u okpyxamonias cpeaa
4.1 BemecTBa 1 MaTepHalnl B )KU3HU YEJIOBEKA 5 bubmorexa LHOK
' B p https://m.edso00.ru/7f41a636
Hroro no pazneny 5
PesepBHOE BpeMs 0 Eubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnuecrBo yacos JIEKTPOHHBIE
Ne Jara nupposbie
Tema ypoka Konrtpoasbnbie | IlpakTudeckue
n/n Bceero H3yYeHus1 | oOpa3oBaresibHbIE
padoThI padoThI
pecypcbl
1 [Ipenmer xumuu. Ponbs xumuu B 1 bubmioreka [IOK
JKA3HHU 4YelloBeKa. Temna U BelecTsa https://m.edsoo.ru/ff0d210c
5 IlonsiTie 0 MeTOax MO3HAHUS B 1 bubmoteka [JOK
XUMUH https://m.edsoo.ru/ff0d227e
UucThle BEIIECTBA U CMECH.
3 CnocoOkbI pa3eneHus cMecei 1 bubmorera IIOK
pasi ' https://m.edsoo.ru/ff0d26ca
ArperaTHoe COCTOSIHUE .
[Ipaktueckas padorta Ne 1
4 «IIpaBuna paboThI B Ta0OPATOPHUH U 1 1 bubmotexa [JOK
MpUEMBI OOpAILEHUS C https://m.edsoo.ru/ff0d23dc
71a60paTOPHBIM 000PYAOBAHUEM)
5 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 bubmorexa TIOK
yIip o https://m.edsoo.ru/ff0d2d50
bubmioreka [IOK
6 A 1
TOMBL H MOTCIy N https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE DJIEMEHTHI. 3HAKU 1 bubmoteka [JOK
(CMMBOJIBI) XUMHUYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
Xumuueckue GopMYyIIb.
8 OTHOCHUTEIIbHAS MOJICKYJIIpHAs 1 bubmorexa TIOK
P https://m.edsoo.ru/ff0d2a6c
Macca, MaccoBas JIOJIS DJIEMEHTA.
9 BaneHTHOCTS. 1 Bbu6moreka [JOK



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

https://m.edsoo.ru/ff0d2eae

10 BanentHocTh. CTpyKTypHas bubmuorexa LIOK
dbopmyma. https://m.edsoo.ru/ff0d323c
bubmorexa [IOK
11 Xumurieckue peakinn (11.9) https://m.edsogru/ﬁ0d350c
bubmotexa [JOK
12 XAMHYCCKIC yPABHCHHA https://m.edsogru/ﬁ0d5230
13 3aKOH COXpaHEHHUS MacChl bubmmoreka [IOK
BEILIECTB. XUMUYECKUE YPABHEHUS. https://m.edsoo.ru/ff0d37fa
14 THIBI XUMHYECKHUX peakui Bubmmorexa [OK
https://m.edsoo.ru/ff0d3al6
15 Tunel XUMAYECKUX PEAKITUH. bubmuorexa [IOK
Kartanuzatopsr. https://m.edsoo.ru/ff0d3b88
16 ATOMHO-MOJIEKYJISIPHOE YUCHHUE Bubmiorexa LIOK
https://m.edsoo.ru/ff0d28c8
17 BriBojie k TimaBe 1. O6o00meHue . bu6mmoreka [JOK
[TonroroBka K KOHTPOJIBHOH padoTe. https://m.edsoo.ru/ff0d5708
18 KonTtponbhas pabora Nel o reme bubmmotexa LIOK
«BemecTBa 1 XUMUYECKHE PEAKITUN» https://m.edsoo.ru/ff0d4290
bubmmorexa [IOK
19 Boszyx u ero cocras. https://m.edsogru/ﬁ0d3f34
Kucnopon . O30H. [Tonyuenue
20 Kncnolfoz):a. C06I/1paHI/Iey:I Bubmiorexa LIOK
https://m.edsoo.ru/ff0d40c4
pacro3HaBaHHe KUCIOpOa.
[IpakTuueckas padora Ne 2 mo treme
21 «[Tonyuenue u cobupanue bubmmorexa [OK
KHCTOPOTA, H3yHEHHE Ero CBOHCTED https://m.edsoo.ru/ff0d4ae2
22 OKcuIbL. Bbu6moreka [JOK



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4ae2

https://m.edsoo.ru/ff0d448e

93 Bonopona. JleMOHCTpallMOHHBIN OIBIT bubmotexa [JOK
"[lonyuyenue Bonopona"” https://m.edsoo.ru/ff0d4614
24 Kucnotsl. CoctaB . @opMyibl. bubmorexa [IOK
Nuaukatopsl. https://m.edsoo.ru/ff0d497a
. bubmotexa [JOK
25 Comu. © .
O, FEOPMYIIBl 1 HasBatint coJieH https://m.edsoo.ru/ff0d4790
bubmioreka [IOK
26 C .
OCTaBICHHE popMyN conei https://m.edsoo.ru/ff0d4c4a
97 KosmmuectBo Bemectsa. MossipHast bubmuotexa [JOK
Macca. https://m.edsoo.ru/ff0d4dd0
98 KomnnuectBo BemniectBa. MossipHast bubmoteka [JOK
macca. Pemrenue 3agau. https://m.edsoo.ru/ff0d4dd0
. bubmotexa [JOK
29 M 0 .
OAPHEN OOBEM Ta308 https://m.edsoo.ru/ff0d50d2
Brruncaenns o0bEMa, KOIHMY€eCTBa
30 BEIIIECTBA T'a3a IO €r0 U3BECTHOM brbmiorexa LIOK
m . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIK 00 BEMY
Pacuersl 10 XUMHUYECKUM bu6moreka [JOK
31
YPaBHEHUSM. https://m.edsoo.ru/ff0d4ddo
Pemenne 3agau. Haxoxgenue
32 KOJIMYECTBA BEIIECTBA, MACCHI bubmorexa [JOK
B ’ ’ https://m.edsoo.ru/ff0d4f42
oObeMa rasa.
bubmioreka [IOK
33 B .0 .
oA - LcHoBatA https://m.edsoo.ru/ff0d542e
34 PactBopsl. MaccoBas 1omst bubmorexa [IOK
PacTBOPEHHOT'O BEIIECTBA. https://m.edsoo.ru/ff0d5708
35 [MpakTrueckas padorta Ne 3 mo Teme bubmorexa [IOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d5708

«IIpuroroBiieHrE paCTBOPOB C
onpeaenéHHON MacCOBOM Jl0Jien
pacTBOPEHHOTO BELIECTBAY

https://m.edsoo.ru/ff0d5eba

36 [ToaroToBka K KOHTPOJIBHOM paboTe bubmiorexa LTOK
a P P ’ https://m.edsoo.ru/ff0d587a
K 6ota No2 o teme
. : E(})HTpOJELHaH pa ()Taa o TeM BuGmiorexa LIOK
BRHCHIIHE [IPEACT BHTfHH https://m.edsoo.ru/ff0d6342
HEOPraHWYECKUX BEIIECTB
38 OKcUJBI: COCTaB, KJacCH(pUKAIIHS, bubmotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue €CKHE CBOMCTBA
3| eromm, ocomxn Bubmonera 10K
’ https://m.edsoo.ru/ff0d664e
aM(}OTEPHBIX OKCHIOB
OcHoBaHus: cocTaB, Kiaccuuranus, bubmmorexa [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
41 [Tonyyenue ¥ XUMHYECKUE CBOMCTBA bubmmoreka [IOK
OCHOBAHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kinaccuduxaus, bubmotexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
43 [TonyyeHnue u XuMHUYECKHE CBOWCTBA bubmmoreka LIOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
44 Conu (cpenHue): HOMEHKIATYpa, bubmuorexa [IOK
KJ1accu (puKaIusi. https://m.edso0.ru/00ad9474
bubmioreka [IOK
4 X i i.
> HMITIeciHe cBotcTBa colen https://m.edsoo.ru/ff0d59e2
bu6moreka [JOK
4 .
0 Criocobst oy ueHms cone https://m.edsoo.ru/ff0d5b40
47 I'eneTnueckas CBA3b MEXKAY bu6mmorexa LIOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

KJIaCCaMU HEOPraHUYECKUX
COeIMHEHUN

https://m.edsoo.ru/00ad9a50

0O000mmenue . [Toaroroska k

bu6moreka [JOK

48 KOHTPOJIbHOM pabore. https://m.edsoo.ru/00ad9b7c
Kontponsnas pabora Ne3 mo reme
49 "OCHOBHBIE KJIaCChl HEOPraHUYECKUX brbamorexa [IOK
o https://m.edsoo.ru/00ad9ela
COEIMHECHUM
bubmmorexa [IOK
>0 AMGOTEPHOCTS. https://m.edsoil.ru/OOad9cb2
51 IIepnonnuecknii 3akoH. OCHOBHBIE bubmuorexa LIOK
CBEJICHUS O CTPOECHUU aToMa. https://m.edsoo.ru/00ad9ffa
59 CtpoceHHE IIEKTPOHHBIX 000JI04YeK bubmuorexa [IOK
aTOMOB. https://m.edsoo.ru/00ada52c
53 [Tepunonnueckas cucrema X3 bubmuorexa LIOK
.M .MenneneeBa. 3akOHOMEPHOCTH. https://m.edsoo.ru/00ada52c
54 XapaxkTepucTHKa 3JIEMEHTa 110 bu6mmoreka LIOK
nostoxkenuto B [ICXD. https://m.edsoo.ru/00ada342
bubmuotexa [JOK
55 Tunsl cBs13u. NOHHAS CBA3b. https://m.e dsogru 100adaBhe
56 KoBasneHntHas xumMuyeckas CBA3b. butmmorexa [IOK
https://m.edsoo.ru/00ada824
57 KoBanenTtHas nossgpHas u bubmuotexa [IOK
HENOJIIpHAs XUMUYECKas CBS3b. https://m.edsoo.ru/00ada96e
bubmuotexa [JOK
>8 Metanirieckas cosss. https://m.edsogru/OOadaabS
bubmmorexa [IOK
59 CTerneiib OKHCIICHHS. https://m.edsogru/OOadach
60 Anroput™ coctaBieHus GOpMyII IO bubmorexa [IOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

CTCIICHU OKHCJICHUS.

https://m.edsoo.ru/00adaab8

61 Peunienne ynpaxHeHul 1o Teme 1 bubmmoreka [IOK
"Crenens okucnenus" https://m.edsoo.ru/00adaab9

62 OKHCINTENBbHO-BOCCTAHOBUTEIIbHbIE 1 bubmotexa [JOK
peaKkiuu. https://m.edsoo.ru/00adae28

63 OKHUCIUTENBbHO-BOCCTAHOBUTEIILHbBIEC 1 bubmotexa [JOK
peakuuu https://m.edso00.ru/00adb076
KonTtponwsnas padora Ned o teme

64 «CTpEeHHe aT(I))Ma. Xumu4eckas 1 br6amorexa [IOK

https://m.edsoo.ru/00adb486

CBSI3b»

65 PesepBHbIii ypok. O6001ICHHE 1 1 bubmmorexa [IOK
cUCTEMaTHU3allUs 3HAHUH https://m.edsoo.ru/00adb076

66 Pe3epBHblii ypok. O00011eHNE U 1 bubmuoreka [IOK
CHCTeMaTH3alusl 3HAHUM https://m.edsoo.ru/00adb33c

67 Pe3epBHblii ypok. O0001IeHNE U 1 bubmmorexa [IOK
cHUcTeMAaTH3alusg 3HaHUHU https://m.edsoo.ru/00ad9ch?2

68 PesepBHblii ypok. O60061menne u 1 bubmmotexa [IOK
CHCTEMaTH3aIus 3HAaHUM https://m.edso0.ru/ff0d61c6

OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

KoaunuyecTBo 4acoB

Ne HMara JIeKTPOHHBIE UG pPOBbIE
Tema ypoka Konrtpoasbnbie | IlpakTuyeckue
n/n Bcero u3yuyeHHus | oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Knaccudukanus
1 HEOPraHUYECKUX 1 bubmorexa [OK
P . https://m.edsoo.ru/00adb59e
COC/TMH CHUM.
Knaccuduxanus n
2 HOMEHKITATYDa 1 bu6moreka [JOK
P https://m.edsoo.ru/00adb7e2
HEOPraHWYECKUX BEIICCTB
3 Krnaccudukanus 1 bubmuorexa [JOK
XMUMHYECKUX peaKLni. https://m.edsoo.ru/00adb6h6
4 CKOpOCTh XUMHUECKHX 1 bubmorexa [IOK
peaknuuii. Katanus. https://m.edsoo.ru/00adbac6
Teopus
5 IEKTPOITUTHIECKOU 1 bu6mmotexa [IOK
nuccorranuu. CUIIbHBIE U https://m.edsoo.ru/00adcd68
cradOble IJIEKTPOIUTHI
https://interneturok.ru/lesson/chemistry/9-
DNEeKTpOoNIUTHYECKAS klass/bhimicheskaya-svyaz-
6 muccoruanusi. OCHOBHEIC 1 elektroliticheskaya-
MTOJIOXKECHHUSI. dissociaciyab/elektroliticheskaya-
dissotsiatsiya
7 XUMHUYECKHE CBOHCTBA 1 bu6moreka [JOK
KHCJIOT KaK 3JIEKTPOJIUTOB. https://m.edsoo.ru/00adbcb0
XuMHYECKHE CBOMCTBA
8 OCHOBAHHH Kak 1 bubmorera IIOK
https://m.edsoo.ru/00adbe9a
AIEKTPOJIUTOB.



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adcd68
https://interneturok.ru/lesson/chemistry/9-klass/bhimicheskaya-svyaz-elektroliticheskaya-dissociaciyab/elektroliticheskaya-dissotsiatsiya
https://interneturok.ru/lesson/chemistry/9-klass/bhimicheskaya-svyaz-elektroliticheskaya-dissociaciyab/elektroliticheskaya-dissotsiatsiya
https://interneturok.ru/lesson/chemistry/9-klass/bhimicheskaya-svyaz-elektroliticheskaya-dissociaciyab/elektroliticheskaya-dissotsiatsiya
https://interneturok.ru/lesson/chemistry/9-klass/bhimicheskaya-svyaz-elektroliticheskaya-dissociaciyab/elektroliticheskaya-dissotsiatsiya
https://interneturok.ru/lesson/chemistry/9-klass/bhimicheskaya-svyaz-elektroliticheskaya-dissociaciyab/elektroliticheskaya-dissotsiatsiya
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

XUMHUYECKHE CBOHCTBA bu6moreka [JOK
9 y
coJiel KaK 3JICKTPOJIMTOB. https://m.edsoo.ru/00adc28c
. bubmorexa [JOK
10 Papons cone. https://m.edsoo.ru/00adcade
[TpakTrueckas pabota Nel
" Pemrenue
11 AKCIIEPUMEH TAIIbHBIX bubmuorexa [JOK
3a7a4 M0 TeMe https://m.edsoo.ru/00add448
DNeKTpOoNUTHYECKAS
nucconuanus”
12 O06o0menue u bubmoteka [JOK
cucTeMaTu3alusg 3HaHUH. https://m.edsoo.ru/00add5d8
13 IToaroroBka k bu6moreka [JOK
KOHTPOIIbHOM paboTe Nel https://m.edsoo.ru/00add8b2
KonTtponenas pabota Nel
10 TEMeE
14 «INEKTPOIUTHYECKAs bubmorexa [JOK
JTUCCOITHAITHSL. https://m.edsoo.ru/00addecO
XUMHUUYECKHE PEaKIUU B
pacTBOpax»
15 OO6m1ast XxapakTepuCcTHKa bubmuorexa [JOK
HEMETAJIOB. https://m.edsoo.ru/00add9d4
16 XuMHUYECKHE CBOHCTBA bubmoteka [JOK
HEMETAJIOB. https://m.edso0.ru/00addd12
OO01as xapaKTepu CTHK
17 FaJII(I)IFeHOBI.)E;(I/If/[II)/I‘ICeCKHaC bubmorexa IIOK
. https://m.edsoo.ru/00addfe2
CBOMCTBA.
18 CoenquHeHUs TaJI0r €HOB. Bbu6moreka [JOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addfe2

CoJm, KUCHOTEHI.
KauecTBeHHBIC peaKIuu.

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

[TpakTnueckas padorta Ne
2 no reme «Ilonydyenue

Bbu6moreka [JOK

19 COJITHOM KHCIIOTHI, https://m.edso0.ru/00ade348
U3y4YEHHUE €€ CBOMCTBY

20 OO6m1ast xapakTepuCcTHKa bubmuotexa [JOK
aneMeHToB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AJIOTpOIHbIE
MOU(GUKALIUU CEPBHI.

21 Haxoxxnenue cepol u e€ bubmorexa [IOK
COCIMHEHUI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XuMHUUYECKHE CBONCTBA
cepbl
CepoBomopo, CyIb(HIbI .

22 Crtpoenue, pusndeckue u butmmorexa [IOK

. https://m.edso00.ru/00ade802
XUMUYECKHE CBOMCTBA.
Oxkcunel cepol. CepHas

93 KHCIIOTa, PU3NYECKUE U bubmioreka [IOK
XHAMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
NIPUMEHEHUE
Brraucnenus o

24 YPaBHEHMAM XMMUYECKUX bubmuotexa LIOK
pEaKIuid, eCIM OJIUH U3 https://m.edsoo.ru/00ade488
peareHToB JaH B U30bITKE
Brruucnenue maccoBoi

bubmoreka IJOK
25 JIOJI BBIXOJIa IPOAYKTA

peaKkiuu

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



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00adec8a

26

XUMHYECKHE PEaAKIH,
JeKallie B OCHOBE
MPOMBIIIUIEHHOTO CIIoco0a
MIOJIy4ECHHUsI CEPHOI
KHUCIIOTBI. XUMHUYECKOE
3arpsi3HEHUE
OKpY’KarOIlEen Cpeibl
COEIMHEHUSIMU CEPBI

Bbu6moreka [JOK
https://m.edsoo.ru/00adec8a

27

OO011ast XxapaKTepuCTHKA
JIeMeHTOB V A-Tpymibl.
A30T, pacipocTpaHEHHE B
npupoae, Gu3ndecKue u
XUMHYECKHE CBOMCTBA

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

28

AmMmuak, ero ¢pusznyeckue
1 XUMHUYECKHE CBOMCTBA,
MOJIy4EeHUE U
npumerenue. Coau
aMMOHWUSI.

bu6mmoreka [JOK
https://m.edsoo.ru/00adf004

29

[TpakTuueckas padota Ne
3 o teme «Ilonyuenue
aMMMaKa, U3y4eHue ero
CBOMCTB»

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

30

Kucnoponusie
COCTMHEHHUS a30Ta.
Oxcunpl, A30THas
KHCIIO0Ta, €€ u3nyeckue u
XHMHYECKHE CBOICTBA

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

31

Hcnonp30BaHne HUTPATOB
Y COJIEN aMMOHHS B

Bbu6moreka [JOK
https://m.edsoo.ru/00adf518



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

KaueCTBE MUHEPATbHBIX
yno0peHuil. XMMUYECKOe
3arps3HEHUE
OKpY’KaKOILEN CpeIbl
COEIMHEHUSIMH a30Ta

dochop. Oxeup dpochopa
(V) u bochopnast

32 KHCII0Ta, PU3NYECKUE U butmmorexa TIOK
. https://m.edsoo.ru/00adf68a
XUMUYECKUE CBOWCTBA,
noJyyeHune
Hcnonb3oBanue pocharos
B KaUeCTBE MUHEPAbHBIX
33 yno0peHuii. 3arpsi3HeHne butamorexa [IOK
. https://m.edsoo.ru/00adfc20
HPUPOTHON CPEIIbI
docharamu
VYraepon,

34 pacrpocTpaHeHHE B bu6mmoreka LIOK
npupoje, Gu3nvecKue u https://m.edsoo.ru/00adfd9c
XHUMHYECKUE CBOWCTBA
Oxcuapl yriepona, ux
¢dusnyeckue u

35 XHUMHUYECKHE CBOMCTBA. bubmioreka [IOK
OKoJNoruyeckue https://m.edsoo.ru/00adfebe
pOOJIEMBI, CBSI3aHHBIE C
okcuaom yriepoaa (1V)

36 VYronabHas KUCIOTA U €€ bubmoreka IJOK
coJIu https://m.edso00.ru/00ae006c

37 [TpakTnueckas padota Ne bubmmotexa [IOK

4 no reme "l[lonmyuenne

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



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

YTJIEKHUCIIOTO Ta3a.
KauecTBenHas peakuus Ha
KapOoHaT-uoH"

IlepBoHauanbHbIE
MOHATHS 00 OPraHUYECKUX

bu6moreka [JOK

38 BEIIECTBAaX KakK O https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yTIIepo/a
Kucnoponconepxaiue
39 OpI“aHI/iIeI:ZKI/IHe P bubmorexa TIOK
https://m.edsoo.ru/00addbfa
COC/TMHCHHSI.
40 Kpemnuii u ero bubmorexa [IOK
COEIUHEHUA https://m.edso0.ru/00ae080a
a1 CunukatHas bubmorexa [JOK
IPOMBILIIEHHOCTb. https://m.edsoo.ru/00ae0el8
https://foxford.ru/wiki/himiya/poluchenie-i-
42 [TonyueHnue HemeTaIoB - -
primenenie-nemetallov
[Tonmyyenune BaxkHENIIAX
43 XUMHUYECKUX COCTUHEHUMN https://foxford.ru/wiki/himiya/proizvodstvo-
HemerasuioB. CepHas sernoy-kisloty
KHucioTra, aMMHaKx.
44 KonTponbHas padora Ne2 . https://lesson.edu.ru/lesson/0072cdc7-acld-
Hemerammebl. 44dd-89c7-9f1d1eb70b20
OO61mas xapakTepuCcTUKa
XUMHUYCCKUX DJICMCHTOB
— MCTAJIJIOB.
45 Metannndeckas CBS3b U bubmorexa [TOK

MeTaJlTnyecKas
KpUCTaJIITNUECKas
pemérka. duznueckue

https://m.edsoo.ru/00ael03e



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0e18
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-nemetallov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-nemetallov
https://foxford.ru/wiki/himiya/proizvodstvo-sernoy-kisloty
https://foxford.ru/wiki/himiya/proizvodstvo-sernoy-kisloty
https://lesson.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://lesson.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://m.edsoo.ru/00ae103e

CBOMCTBA METAJJIOB

XHUMHUYECKHE CBOMCTBA

46 METAaJIIOB. Bbu6moreka [JOK
DIIEKTPOXUMHYECKHUI PsT https://m.edsoo.ru/00ae1156
HaNnpsKEHU N METaJIOB
O6mume criocoObl
MOJIy4eHUS METaJJIOB.

CnuaBel. Berauciaenus mo
47 YPaBHEHMAM XUMHUYECKUX butamorera LIOK
. https://m.edso0.ru/00ae1156
peaKIuid, ecIM OJIUH U3
pEareHToB COACPIKUT
IpUMECH
OO011ast XapaKTepuCTHKA
48 3J1eliflleHTo§ 1A fpynnbl. bubmorexa [JOK
https://m.edsoo.ru/00ael4b2
[Ienounbie MeTaIbL.

49 OKCHUABI U TUIPOKCHUIBI bubmorexa [JOK
HATpHs U KaJaus https://m.edsoo.ru/00ael4b2
OO61mas xapakTepucTuKa

50 AJIEMEHTOB 2 A TPYIIIbI. bubmuorexa [JOK
[llenouno3emMenbHBIC https://m.edsoo.ru/00ael5e8
METaJlIbI.

51 Baxneiimme coequdeHUs bubmioreka [IOK
KaJIbLUS https://m.edsoo.ru/00ae15e8

59 KéctkocTh BOABI U bubmoteka [JOK
CHoco0bI €€ yCTpaHCHHS https://m.edsoo.ru/00ae1886

. bubmorexa [JOK
>3 ATIOMHHHH https://m.edso0.ru/00aelc64
54 AMdoTepHbIC CBOWCTBA Bbu6moreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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/00ae1c64

OKCHJa U THAPOKCHU A

https://m.edsoo.ru/00aelc64

bubmoreka IJOK

> Keneso https://m.edsoo.ru/00ae1d86
Oxcuapl, THAPOKCHIBI U
56 coJiu iene3aﬂ I()I ) u jcene:;a brbmiorexa LIOK
(1) https://m.edsoo.ru/00ae35e6
57 KauecTBeHHBIC peakiuu bubmotexa [JOK
Ha UOHBI JKeJle3a. https://m.eds00.ru/00ae1278
[TpakTueckas padorta Ne
5. Pemienue
58 HKCTIEPHUMEH TAJTbHBIX butamorexa [IOK
\ https://m.edsoo.ru/00ae3de8
3a/1a4 1Mo TeMe "MeTaJulbl 1
UX COCTUHEHUSD»
Beraucnenus mo
YPaBHEHUSM XHMHYCCKUX
peaxkiui, eciiyu OJ1H U3
59 peareHToB J]aH B U30bITKE bubmuotexa [IOK
WJIM COAEPIKUT IPUMECH. https://m.edsoo.ru/00ae1750
Brrancnenus MmaccoBom
JIOJIM BBIXOJIa MPOJIYKTa
peaKInu
KonTponsHnas padora Ne3
60 no teme «Baxkneinme https://lesson.edu.ru/lesson/0072cdc7-acld-
METaJIIbl U UX 44dd-89c7-9f1d1eb70b20
COCJTMHCHHUS
bubmoteka IJOK
61 Kopposma metastios. https://m.edsoo.ru/00ae3f50
62 Mertanisl B mpupoze. bubmorexa [{OK

[TonsATHE O METAILTYPIrUH.

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



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://lesson.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://lesson.edu.ru/lesson/0072cdc7-ac1d-44dd-89c7-9f1d1eb70b20
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

63 CnnaBsl. CocTaB u 1 bu6moreka [JOK
MIPUMEHEHUE. https://m.edso0.ru/00ae4270

64 XUMHYECKHI COCTaB 1 Bbu6moreka [JOK
MIJIAHETHI 3eMIsl. https://m.edso00.ru/00ae0d0a
OxpaHa OKpy’KaroIieun

65 c ep Bl OT XI:I}llvmqecHIlcoro 1 bubmorexa HOK

pedl https://m.edsoo.ru/00adb33c

3arpsi3HEHUS.
[TonroToBKa K OCHOBHOMY

66 roCcyJapCTBEHHOMY 1 bubmmorexa [IOK
sk3ameny. O0o0IIeHHE U https://m.edso0.ru/00ad9cb?2
KJ1accu (pUKaIus 3HAaHUH.
ITonroTroBka Kk OCHOBHOMY

67 FOCYHapCTBCHITOMY 1 https://chem-oge.sdamgia.ru/
sk3ameny. O0obueHne u
KJIacCH (pUKaIvs 3HaHU.
ITonroroBka Kk OCHOBHOMY

68 FOCYAapCIBCHHOMY 1 https://chem-oge.sdamgia.ru/
sk3ameny. O0ob1IeHrne 1
KJIaccH (pUKaIvs 3HaHU.

OBLIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://chem-oge.sdamgia.ru/
https://chem-oge.sdamgia.ru/

YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xummus, 8 kiacc/ 'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
AxuuonepHoe obmiectBo «M3narensctBo «lIpocBenienre»

» Xumus, 9 kiacce/ 'adpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AknronepHoe ob1miectBo «M3narenscTBo «lIpocBemienney»

Xumus, 8 knacce/ Pynsutuc I'.E., ®enpaman O.I'. «M3natenscTBo
«IIpocBerieHue»

Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman ©.I°. «3gaTenpcTBO

«IIpocBemenne»

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA

Xumus 8 kiace. [IpoBepounbie 1 KOHTpOsIbHBIE padoThI. ["abpuensu O.C.,
JIbicoBa I'.T".

Xumus. 8 knacc. TexHomornueckue KapTbl YpoKoB 1o yueOHuky ["abpuensn
O.C.

Xumus. 9 knacc. TexHomornueckrue KapTbl YpoKoB 0 yueOHUKY ["abpuensH
0O.C.

Xumus 9 knacc. [IpoBepounbie U KOHTposIbHBIE paboThl. ["abpuensu O.C.,

JIpicoBa I'.T'.



HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://easyen.ru/load/khimija/9 klass/130
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