


MNOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1O XMMHHM Ha YpPOBHE OCHOBHOTO o0mero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMWW K pe3yJibTaTaM OCBOECHHUS OCHOBHOM
00pa3oBaTenbHOM IPOrpaMMbl OCHOBHOT'O OOLIEro 00Opa3oBaHMsl, IPEICTAaBIECHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (eaepanbHON pabouel HpOrpamMMbl
BOCHHUTAHMS U ¢ YYETOM KOHUENIUHU MMPENoIaBaHus yueOHOro npeamera « XuMush»
B 0Opa3oBarenbHbIX opranuzanusx Poccuiickoit deneparym.

[Iporpamma mo XuMuM JA€T NPEICTABICHUE O LENAX, OOLIEed CTpaTeruu
oOy4eHHs, BOCIHUTAHUS W Pa3BUTUA OOYyYalOIIMUXCA CPEACTBAMU Y4YEOHOrO
npeaMera, yCTaHaBJIMBAET 00s3aTeNbHOE npeIMETHOE coJiep KaHue,
[peyCMaTpUBAET pacCIpeAelIeHUe €ro I0 KjaccaM M CTPYKTYpUpPOBaHUE IO
pazzgenaM M TeMaM NOporpaMMbl [0 XUMHH, ONPEAENAET KOJIUYECTBEHHBIE H
KAuECTBEHHBIE XapaKTEepUCTUKHU COJIEpKaHMs, PEKOMEHYEMYIO
NOCJIEAOBATEIbHOCTh  M3YYEHUS] XHMHM C YYE€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  Ipolecca, BO3PacCTHBIX
0ocOOEHHOCTEW OOydYaronIuXCsi, ONpEAeNsieT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHuUs, a TaKkke TPeOOBaHUHU K
pe3ysibTaraM oOy4YeHHs XMMHUHU Ha YPOBHE LEJIEH U3yYeHHs TPEAMETA U OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIBHOM JEATEIBHOCTH OOyYaroulerocs IO OCBOEHUIO
y4eOHOI0 COJIepKaHus.

3HaHWE XUMUU CIYXHT OCHOBOM JJs1 (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeJACTaBICHUI O MaTepUaIbHOM EAUHCTBE MHpPA, BAKHYIO
poab UrparoT (HOpMHUpPYEMbIE XHUMHEH MPEICTaBICHUS O B3aUMOIPEBPALICHUIX
HEPrUH W 00 SBOJIIOIMH BEIIECTB B MPHUPOAE, O MYTAX PELICHUS TI00aIbHBIX
npo0ieM yCTOWYMBOTO Pa3BUTHSA YEIOBEUECTBA — CBHIPHEBOHM, JYHEPTETHUCCKOM,
NUIIEBOM U 3KOJIOTMYECKOW 0€301aCHOCTH, MTPOOIIEM 3PABOOXPAHEHHUS.

N3yuenue xumuu:

CHOCOOCTBYET  peajiu3allii  BO3MOXHOCTEH i1 CaMOpa3BUTUA U
dbopMupoBaHUs KyJIbTYPhI JHUYHOCTH, €€ 0011eH 1 (PyHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (JOPMUPOBAHUE MBIIIJICHHUS] U TBOPUYECKUX CIIOCOOHOCTEMH
OoOy4aronmxcsi, HAaBBIKOB WX CAMOCTOATEIbHOM Y4eOHOM  JesaTenbHOCTH,
DKCIIEPUMEHTAIBHBIX W HCCIEN0BATENIbCKUX YMEHHM, HEOOXOIMMBIX Kak B
NOBCEIHEBHOU JKU3HM, TaK U B IPOPECCHOHAILHON AESTEIbHOCTH;

3HAKOMHUT CO CINEUU(PUKOW HAy4YHOrO0 MBIIUICHHS, 3aKJIaJbIBAa€T OCHOBBI
LEJIOCTHOrO B3rJIs1a HA €AMHCTBO IPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TaroM B (JOPMUPOBAHUH €CTECTBEHHO-HAYUYHON TPaMOTHOCTH 00YyYaIOIIUXCS;



CrocoO0CTBYeT (hOPMHUPOBAHHUIO IICHHOCTHOTO OTHOIIEHHUS K €CTeCTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIJl B AKOJIOTHYECKOE
00pazoBaHrEe 00YYaIOIINXCA.

JlanHble HampaBlieHUST B OOYyUYEHHH XMMHH OOECHEYMBAIOTCS CHEIH(DUKOIM
colepkaHusg  y4eOHOro  mpeaMeTa, KOTOPBIM  SBISETCS  IeIarorduyecKH
aIaITUPOBAHHBIM OTpakeHHEeM 0a30BOM HAyKH XMMHH Ha ONPEACIEHHOM dTare e
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHS OPHEHTHUPOBAH Ha
OCBOCHHME OOYyYaroOIUMHCS CHUCTEMBl TEPBOHAYAIBHBIX MOHATHNW XHUMHH, OCHOB
HEOPraHWYEeCKOW XMMHUM U HEKOTOPBIX OTJCIbHBIX 3HAUYMMBIX TMOHSTHUM
OPraHNYECKON XUMUH.

CtpykTypa coAep)KaHHsS MPOrpaMMBbl 10 XUMHH C(OpMHUpPOBaHa Ha OCHOBE
CUCTEMHOTr0 mnojxoja Kk e€ uzydeHuro. CoaepixaHue CKIAIbIBAECTCS U3 CHCTEMBbI
MOHATHN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbBI IOHATUIA O XUMHUYECKOU
peakiuu. OO0e 3T CHUCTEMBl CTPYKTYPHO OpraHHU30BaHbI 110 IMPUHITUITY
MOCJIEA0BATEIBHOTO PA3BUTHSI 3HAHWI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUEHHUSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akona JI. 1. MeHnieneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUU aTOMa U XUMHUYECKOU CBA3H;

— TMpEeACTaBICHUNW 00 BIEKTPOJMTHUYECKOW JHUCCOLMAIIMU BEMIECTB B
pacTBOpax.

TeopeTnueckre 3HaAHWS PACcCMATPUBAIOTCS HAa OCHOBE HOMIIMPUYECKHU
TIOJIYYCHHBIX U OCMBICICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEAOBATEIHHO OT OTHOTO
YPOBHS K JpYyroMmy, BBINONHSS (GYHKIUH OOBSCHEHUS ¥ MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOKHOCTEW MPAKTUYECKOTO MPUMEHEHUS! U TMOTYYCHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHHMEe TMporpaMMbl TIO XHUMHHU  CIOCOOCTBYEeT  (HOPMHUPOBAHUIO
MIPEACTABICHUS O XMMUYECKON COCTABJISIONIECH HAYYHOW KapTUHBI MUpPA B JIOTHUKE
e€ CHCTEMHOW NPUPOJbl, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIlaM IIO3HaHMS B Hayke. M3ydeHue XUMHUM MOPOUCXOJIUT C IPHUBICYCHUEM
3HAHUU U3 paHee M3YUYCHHBIX YUYCOHBIX MPeAMETOB: «OKPYKAIOIIUH MHUPY,
«buomnorus. 5—7 knaccel» u «duznka. 7 Kiacc».

[Ipy w3ydYeHWM XWUMUU TPOUCXOTUT (POPMUPOBAHME 3HAHUH OCHOB
XUMHYECKOM HayKH Kak OO0JacTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHYSCKOM
NEATeIbHOCTA 4YeIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amaua yd4eOHOTro IpeaMeTa COCTOMT B (DOPMHUPOBAHHHM CHCTEMBI XHMHYECKUX
3HAHUN — BaKHEHUIHUX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUCCKUX ITOJIOKEHUH,
JOCTYITHBIX 0000IEHN MHPOBO33PEHYECKOr0 XapaKTepa, sS3bIKa HAyKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWS TP W3YYEHUU BEIICCTB U
XUMUYECKUX peakinii, B (GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU U
UX TIPUMEHEHUU B YUYEOHO-TIO3HABATENILHOW H y4YeOHO-MCCIIEI0BATEIhCKOM
JESITENIbHOCTH, OCBOGHUHU TMpPaBHJI 0OE30MacHOro OOpalleHus C BeleCTBAMHU B
ITIOBCEIHEBHOM KU3HU.

[Tpu m3ydyeHun XMMHUKM HAa YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs Ba)KHOE
3HaYEHUE MPUOOPENU TaKUe 11eJH, KaK:

— (dopMuUpOBaHHE WHTEIJICKTYAIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUIO, COTPYJTHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSATHIO PEIICHUH,
CMOCOOHOM aJIanTUPOBATHCS K OBICTPO MEHSIOIITUMCS YCIIOBUSM KU3HU;

—  HampaBIICHHOCTh OOyYeHHS HA  CHUCTEMaTHYECKOe MPHOOIICHHE
00yyarommxcsd K CaMOCTOSTEIbHOM IO3HABATEIbHOM MESATEIbHOCTH, HAYyYHBIM
METOJIaM TO3HaHUSI, (POPMUPYIONIUM MOTHBALMIO W Pa3BUTHE CIMOCOOHOCTEH K
XUMUH;

— o0ecrneveHne ycCioBUid, CIOCOOCTBYIONUX MPUOOPETEHUIO 00yJarOIITUMUCS
OTbITa PA3HOOOPA3HOW MEATEIHLHOCTH, MO3HAHHWS M CAMOIIO3HAHUS, KIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE IS
pa3JIMYHbBIX BUJIOB AEATEIbHOCTH;

— (QopmupoBanmne oO0mEeH (QYHKIIMOHATLHOH ©  €CTECTBEHHO-HAYYHOU
TPAMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHITH M OIICHUBATH SIBJICHUS
OKpYKalolero MHpA, WCIOJIb3Yysl 3HAHUS U OIbIT, MOIYYEHHBIE MPU HU3YyUYECHHUU
XUMUHW, TPUMEHITh WX TPH PEHICHHUH MpoOJeM B TIOBCEIHEBHOW J>KU3HU W
TPYAOBOM JAEATEIBHOCTH;

— (¢opmupoBaHre y OOydYarOMIUXCS TYMaHHUCTUYECKUX OTHOIICHHM,
MOHUMAaHUSl I[IEHHOCTH XWUMHWYECKUX 3HAHWM IS BBIPAOOTKH HSKOJOTHYECKH
11eJIeCO00pPa3HOr0 TOBEJACHUS B OBITY W TPYIOBOM JESITEIBHOCTH B IIENIAX
COXPaHEHHUsI CBOET0 3JJ0POBbS U OKPYKaroUIel MPUPOJAHON CPEJIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO H
CaMOBOCIIUTAHWIO HAa OCHOBE YCBOCHHUS OOIIEUETOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWIs M HANPABICHHOCTH JAbHEUIIEro
00y4eHUs.

OOmree 4YHMCIO YacoB, OTBEACHHBIX I H3YYEHUS XUMHUU Ha YpPOBHE
OCHOBHOT'0 00111€T0 00pa3oBanus, cocTaBisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HeJleno), B 9 kitacce — 68 yacoB (2 yaca B HEJIENIO).



COJAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYaIbLHBbIE XMMUYECKH € TOHATHUS

[Ipenmer xumuu. Posib XuMum B KM3HU 4YelioBEKa. XUMHUSI B CUCTEME HAyK.
Tena u BemectBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE€ COCTOSIHHE
BemecTB. [loHsTHE O MeTOAaX MO3HAHUA B XMMHUU. YKMCThIE BEUIECTBA U CMECH.
Cnoco0bI pa3iesieHus: CMeCeil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKHE BJIeMEHThl. CHUMBOJIBI XUMHUYECKUX
a51eMeHTOB. IIpocThie U cloKHbIE BemecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuyeckas (opmyna. BajaeHTHOCT, aTOMOB XMMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BewlecTB. OTHOCHTENbHAs aTOMHas Macca.
OTHOcuTEnpHAs MOJIEKYJsIpHas macca. MaccoBast J10JI1 XUMHUYECKOrO AJIEMEHTA B
COEIMHEHUHU.

KomnuectBo BemiectBa. Monb. MossipHas macca. B3anMOCBsI3b KOJIMYECTBA,
Macchl M YHClia CTPYKTYPHBIX €IMHUI] BellectBa. Pacuérel mo Qopmynam
XUMHUUYECKUX COCTUMHEHUM.

dusnueckue U XUMUYECKHUE SBJICHUS. XUMUUYECKash peakius U €€ MpPU3HaKHU.
3aKOH COXpaHEHHUsI MacChl BEUIECTB. XuUMUYeckue ypaBHeHHs. Knaccubukanms
XUMUYECKUX PEAKIMI (COeAUHEHMS, Pa3JIOKEHUS, 3aMeLIeHUsI, OOMEHaA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYJ0M, mpaBuiiaMu pabOThl B JIaDOpAaTOPUU U
npuéMamMu oOpalieHus C JabopaTOpHBIM 00OPYIOBaHHWEM, U3yUYEHHE U OMHCAHUE
(¢u3nueckux CBOMCTB O0pa3lOB HEOPraHMYECKUX BELIECTB, HaOII0JEHUE
¢bu3nyeckux (IIaBlieHWE BOCKA, TassHUE JbJla, pacTUpPaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAIUsl BOJbl) U XMMHUYECKHX (FOpPEHHE CBEYH, MPOKAJIMBAHUE
MEIHOW MPOBOJIOKHU, B3aUMOJEHCTBUE MeEJIa C KUCIOTOW) SIBJIEHUH, HAOII0IEHUE U
ONHUCaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKHUX pEaKUUi (pasziioKeHue caxapa,
B3aMMO/JICCTBUE CEPHOW KHUCIIOTHI C XJIOPUIOM Oapus, pa3ioKEeHHWE T'MAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOAEHCTBHE Kene3a ¢ pacTBopoM cond Menu (11),
U3y4eHHEe CIOCOOOB pa3fefeHus CMEeceil: C MOMOIIbI0 MarHura, (pUIbTPOBAHUE,
BBITIAPUBAHKE, TUCTUIUIAINS, XpoMaTorpadus, TPOBEACHUE OYNUCTKH TOBAPEHHOM
CONIM, HAONIOJEHHWE W  ONUCAaHWE  PEe3yJbTAaTOB  IPOBEACHHS  OIBITA,
WUTIOCTPUPYIOIIET0 3aKOH COXPAaHEHHMs MacChl, CO3JaHHE MOJAENIEH MOJIEKY
(IapocTepKHEBBIX ).

Ba:xHellIne npecTABUTEH HEOPTAHUYECKUX BellleCTB

Bo3ayx — cmech razos. CoctaB Bo3ayxa. Kucimopos — aineMeHT U MpocToe
BenlecTBO. HaxoxxneHnue kuciaopona B OpuUpoAe, (PU3MUECKME M XUMUYECKHE
croiictBa (peaknuu ropenus). Okcunbl. [Ipumenenne kucnopoma. CrocoOsl



MOJIYYCHHsI KHCIOpoJa B J1adopaTopuul W MPOMBIIIIEHHOCTH. KpyroBopoT
Kuciopoza B npupojie. O30H — auIoTporHas MOU(UKAIUS KHUCIOPOa.

TeroBoit 3¢ deKT XUMUYECKOW pEeaKluu, TEPMOXUMUYECKHUE ypaBHEHUS,
9K30- U DHAOTEPMUYECKHE peakiuuu. TOIUIMBO: yrojilb M METaH. 3arps3HEHHE
BO3/lyXa, YCUJIEHHE TApHUKOBOTO A (dekTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bomopon — snemeHT M mpocrtoe BemecTBo. Haxoxaenwe Bomopona B
npupoae, ¢GuU3MUECKUe U XUMHYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nony4deHus. Kuciorsl u conu.

Monspubeiii  00b€M ra30B. Pacdy€rbl MO XUMHUYECKUM  ypaBHEHUSIM.

duznuecKkue CBOKMCTBa BOAbl. Boja kak pactBoputens. PacTBOpEI.
HachllieHHple 1 HEHACBIIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 107151 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUSI.
Poisib pacTBOpOB B npupojie U B XKU3HU 4denoBeka. KpyroBopor BoAbl B pUpOE.
3arps3HeHue NpupoAHbIX BoJ. OXpaHa U OUYKUCTKA IPUPOTHBIX BOI.

Knaccudukarnus neopranuueckux coemuHenuit. Oxcunnl. Kiaccudukarms
OKCUJIOB:  coyieoOpa3yroniue  (OCHOBHBIE, KHUCIOTHbIE, aM(OTEpHbIE) U
HeconeoOpasyromue. Homenkiarypa oxcuaoB. Du3MYECKHEe W XUMUYECKUE
CBOMCTBA OKCHJIOB. [loydyeHne OKCHI0B.

OcHoBanmst. Kiaccudukanus ocHOBaHWM: ImIENOYM W HEPACTBOPUMBIE
ocHoBaHMA. Homenkiiarypa ocHoBaHuil. dusznueckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHui. [loryuyeHrne OCHOBaHUIM.

Kucnotsl. Knaccubukanus xkucnor. Homenknarypa kucnot. dusndeckue u
XMMHUYECKUE cBOMCTBAa KUCIOT. Psan aktuBHoctn MmerauioB H. H. bekerosa.
[Tony4yenue KUcCior.

Conu. Homenkiarypa coneil. duznueckne 1 XUMUYECKUE CBOMCTBA COJIEH.
[Tosyuenue comnen.

['eHeTueckas CBA3b MEXAY KJlaCCAMU HEOPTraHUYECKUX COCIMHEHUN.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE ONPEACIICHUE COJEPKAHUS KUCIOPOAa B BO3AyX€, MOJIyUCHHUE,
coOupaHue, paclo3HaBaHUE M U3YYCHHE CBOMCTB KHUCIOponaa, HaOoeHue
B3aMMOJICUCTBHS BELIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
npeKpaileHuss ropeHus (moxapa), O3HaKOMJIeHHE ¢ oOpasllaMu OKCHAOB U
OMHCAHUE WX CBOWMCTB, MOJy4Y€HHUE, COOMpaHWE, pacro3HABAHUE M H3YUYCHHUE
CBOMCTB Bojiopoja (ropeHue), B3aumojaercTsue Bojopona ¢ okcuaoMm meau (I1)
(BO3MOKHO HCMOJB30BaHUE BUAECOMATEPUAIOB), HAOMIO/IEHHE OOpA3IOB BEIIECTB
KOJIM4eCTBOM 1 MoOJIb, HCCIEIOBaHHE OCOOEHHOCTEHW paCcTBOPEHHUS BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JI€1 paCTBOPEHHOIO BEILECTBA, B3aUMOJEHCTBUE BOJIbI C METAJUIAMU
(HaTpueM U KayblieM) (BO3MOXHO HCIIOJIb30BaHUE BUEOMATEPUATIOB),



UCCIIEIOBaHUE O0pa3llOB HEOPTraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe U3MEHEHUSI OKPACKH MHAUKATOPOB B PAaCTBOpPAX KUCIIOT U IIEJIOYEH,
u3zydenue B3ammojeiictBus okcuma memu (I1) ¢ pacTBopoM cepHOW KHCITOTHI,
KUCJIOT C MeETaulaMM, pPEaKIU{d HEUTpalu3aluu, IOJyYEHHE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHE OJHOIO MeETajula JPYTHM W3 pacTBOpa COJM, PEIICHUE
DKCIEPUMEHTANBHBIX 33ad N0 TeMe «BaHeWIIne KIacCchl HEOPraHWYECKUX
COEIUHEHUI.

IHepuoanueckuii 3axkoH u Ilepuoanueckas cucreMa XHUMHYECKHX
yiemeHToB JI. W. MenaeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC PeaKIu

[lepBbie MOMBITKH KIAacCU(UKAIMU XUMUYECKHX dJeMeHToB. [loHsaTne o
rpynmnax CXOJHbBIX 3JIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHbIE METAILIBI,
raJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpPbIE 00pa3ytoT aM()OTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[Iepnoanuecknii 3akoH. [lepuoauueckas cucreMma XUMAYECKUX 3JIEMEHTOB /.
N. Menpeneesa.  KoporkomepuogHas M JUIMHHOIIEPUOIHAS dbopmbl
[Teprnoanueckon cuctembl XxuMH4eckux 3neMeHToB [l. M. MenneneeBa. Ileprobl
u rpynnbl. PHU3NYECKUM CMBICI ITOPSAJKOBOIO HOMEpPA, HOMEpPOB II€pUoJa W
TPYIIIBI 3JIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX ~ 000J0YeKk atoMoB TepBbiXx 20 XUMHUYECKHUX DIIEMEHTOB
[lepnognueckon cucremsl J[. WM. MenneneeBa. XapakTepUCTUKa XUMHYECKOTO
AJIEMEHTA MO €ro nosjoxkeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTH HW3MEHEHHUSl paJuyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAULINYECKUX U HEMETAINYECKUX CBOMCTB 110 T'PyNIaM U IEPUOAAM.

3nauenue [lepuoauueckoro 3akoHa u Ilepruoauyeckoil CUCTEMbI XUMHYECKUX
AJIEMEHTOB JUIsl pa3BUTUS Hayku W npaktuku. JI. M. MenneneeB — ydé€Hblii u
IPaKJIaHUH.

Xumuueckas cBs3b. KoBaneHTHas (TOJsIpHAass W HEMOJSPHAsi) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 311€EMEHTOB. IOHHAsI CBA3b.

Crenenb  okucineHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Tponeccrl OkucaeHus: 1 BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE O0pa3IloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IIMHKA C PacTBOpaMHM KHCIOT M WIENOYEH, MPOBEIECHHE OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3ioKeHus, COCTUHEHUS).

Mescnpeomemmuuie ceéazu



Peanu3zaius MeXNpenMeTHBIX CBSI3eM MpU HM3y4YeHUM XUMUU B 8 Kiacce
OCYIIECTBIIIETCSI 4Yepe3 HCIOJb30BAaHME KaK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHSTHUH, SBISIOLUIUXCA CUCTEMHBIMU JUIsl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OO11e ecTeCTBEHHO-HAYYHbIC TIOHSATHUS: HAY4YHBIM (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, AaHajgu3, CHHTE3, KiIacCupUKaIUsi, IEePUOJANYHOCTh, HAOIIOICHHE,
HKCIEPUMEHT, MOJCIUPOBAHNE, U3MEPEHHE, MOJIENb, SIBIICHHE.

duznkKa: Marepusi, aroM, OJIEKTPOH, IIPOTOH, HEWUTPOH, HOH, HYKJIH],
W30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJA, JIEKTPUUYECKUN 3apsijl, BELIECTBO, TEJIO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, GU3MUECKUE BEIIUYUHBI, CTUHUIIBI
U3MEPEHUS, KOCMOC, IIJIaHETHI, 3BE3/1b1, COMHIIE.

buomnorus: dorocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEpATbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOIAEMbI€, TOILIIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHMYECKasl PeaKIus

[Iepnoanuecknii 3akoH. [leproanueckas cucrema XUMAYECKUX 3JIEMEHTOB /.
N. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHUHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOJIOB, Kaius, KalblUsi M HX
COCAMHEHHM B COOTBETCTBUM C MOJIOKEHHEM »JJeMEHTOB B Ilepuoaunueckon
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHIBl XMMHUYECKOW CBSI3H. THUMBI KPUCTANIMUECKUX
PEETOK, 3aBUCMMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTALUINYECKON PEIIETKU U
BUJAa XUMHUYECKON CBSI3H.

Knaccudukaiyss 1 HOMEHKJIATypa HEOPraHUYECKUX BEUIECTB. XUMUYECKHE
CBOMCTBAa BEIECTB, OTHOCAIIMXCA K PAa3JIMYHbIM KJlacCaM HEOPraHUYECKUX
COEIMHEHU, TeHETUYECKAas CBA3b HEOPTaHUYECKUX BEIIECTB.

Krnaccudukanus XuMUYECKUX peakiuid Mo pa3IuyHbIM MpU3HAKaM (110 YUCITY
UM COCTaBy YYacCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3ddekrty, 1o
U3MEHEHUIO CTETEHEeW OKUCICHHUS XMMHYECKHX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YYacTHIO KaTaau3aropa). DK30- U 3HAOTEPMUUYECKUE PEAKIMU, TEPMOXHUMUYECKHE
YpaBHEHUS.

[Tonsitue 0 ckopocTu XUMHUYECKOW peakumu. [loHsTHE 00 0O0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusix. [IoHsATHEe O TOMOTEHHBIX M T'e€TePOTCHHBIX
peakusx. [lonstue o karanuze. [lonsitue o xumuueckoM paBHoBecuu. MakTopkl,
BIMSAIONIME HA CKOPOCTh XUMHUYECKOW PEAKUUH M IIOJOKEHUE XHUMHUYECKOIO
PaBHOBECHSI.

OKHUCITUTEBHO-BOCCTAHOBUTEIBHBIE  PEaKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHOM peakinu. COCTaBIIEHUE YpaBHEHUN



OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMi C  HKCHOJb30BAaHUEM  METOJA
AIIEKTPOHHOTO OanaHca.

Teopust 3NEKTPONIUTUUECKON TUCCOUUALNH. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, aHnoHbl. MeXaHW3M OHUCCOLMAIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMu4eckoil csizu. Ctenenp auccoruaiuu. CUIIbHbBIE U CITa0ble JIEKTPOIHUTHI.

Peakiiuu nonHoro oomMena. Y ciioBus NIpOTEKaHUs PeakIii HOHHOTO 0OMeHa,
MOJIHBIE M COKpalléHHbIE HWOHHBIE YypaBHEHUMs peakuuid. CBOWCTBA KHUCIOT,
OCHOBaHMW M COJEM B CBETE MPEACTABICHUNA 00  DIEKTPOIUTHUECKOU
nucconuanuu. KauectBeHHbIE peakiiuu Ha HOHBI. [IOHSTHE O TUAPOIU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHME C MOJEISAMHU KPUCTALIMYECKUX PEIIETOK HEOPraHMYEeCKUX
BEIIECTB — METAUIOB W HEMETauIoB (TpaduTa M anmasa), CIO0XKHBIX BEIECTB
(xJopuna HaTpusi), UCCIEIOBAHUE 3aBHCHMOCTU CKOPOCTH XUMHUYECKOW pEeaKIHUH
OT BO3JICUCTBHS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DIEKTPOMPOBOIHOCTU
pacTBOPOB BEWUIECTB, IMpPOLECCa AUCCOUMALMU KHUCIOT, WIEJI04Ye U COJer
(BO3MOXHO  HKCHOJIb30BAaHUE BHJIEO MATEpUAIIOB), IMPOBEIECHUE  OIbBITOB,
WUTIOCTPUPYIOIINX ~ TPHU3HAKK  TPOTEKaHWs]  peakiMid  HOHHOro  oOMeHa
(oOpa3oBaHMe ocaaka, BbIJCICHHE Ta3a, OOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ HPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIIH
(ropeHue, peakluu pa3ioKEeHUs], COEAUHEHUs), PACIIO3HABAHUE HEOPTraHMYECKUX
BEIIECTB C TIOMONIBIO KAueCTBEHHBIX pEaKUUMid Ha HOHBI, pPEIICHHE
AKCIEPUMEHTAIBHBIX 3a7a4.

HeMmeTa/ibl 1 MX COEIVH CHUS

OOmias xapaktepuctuka TranoreHoB. (OCOOCHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (Qpu3nyeckre CBOWCTBA MPOCTHIX
BEIIECTB — TalOreHoB. XHMMHUYECKHE CBOWCTBA Ha IpUMEpe  XJjopa
(B3aMMOJICICTBME C MeETAUZIaMHM, HEMETallaMH, LIeJdo4aMu). XJIOPOBOJOPO/I.
ConsiHas KUCIOTa, XMMHYECKHE CBOWICTBA, IMOJy4YEeHHE, NMpUMeHeHue. [lelicTBue
XJIOpa U XJOPOBOJOPOJA Ha OpPraHU3M 4eloBeKka. BaxkHeillmiue XJIOpuIbl U HX
HAXOXKJIEHUE B IPUPOJIE.

Obmas xapaktepuctuka 3yeMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOIHbIE MOIU(DUKAIIUN KUCIOPOIa
u cepbl. Xumudeckue corctBa cepbl. CepoBOJOPOJ, CTpoeHUe, (Pu3ndecKkue u
XUMUYECKHE cBoicTBa. OKCHUIIBI CEphbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnasi kuciora, (QuU3MYecKHMe W XHMHYECKHE CBOMcTBa (0oOmume  Kak
MpECTaBUTENsl Kjacca KHCIOT U crnenuduueckue). XUMHYECKHUE pEeakilui,
Jexalue B OCHOBE MPOMBIIIJICHHOTO CMoco0a TMOJMy4YeHUs] CEpPHOM KHUCIOTHI.
[Ipumenenue cepHoit KucnoThl. Coau CEpHOIM KUCIOTHI, KAYECTBEHHAS PEaKIus Ha



cynb(dar-uon. Haxoxaenue cepbl U €€ COCAMHEHUN B TMPHUPOJC. XUMUYECKOE
3arpsi3HEHUE OKPY’KAIOIIeH Cpeabpl COCAUHEHUSMU Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 TIPEI0 TBPAIIICHHUS.

OOmas xapakTepucThka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpPHBIE CTETIEHU OKHCIEHUS. A30T, paclpocTpaHEeHUE B MPHUPOJIE,
dbusnueckre U XuMU4IecKue cBoricTBa. Kpyroopot azora B mpupoje. AMMUak, ero
dbusnueckre 1 XMMUYECKHE CBOMCTBA, MoyueHne u npuMenenne. Coiu aMMOHHUS,
uX (U3NUecKre U XMMUYECKUEe CBOMCTBA, MpuMeHeHne. KadecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ TOoJydeHue, (PU3NYEeCKUe U XUMHUYECKUE
cBoiicTBa (OOIIME Kak TMPEACTAaBUTENS Kjacca KUCIOT W crhenuduueckue).
Hcnonb3oBaHre HUTPATOB M COJIEH aMMOHHUS B KadeCTBE MMHEPAIbHBIX
yno0peHuii. XUMHUYECKOE 3arpsi3sHEHHE OKPYKAIOIel Cpe/ibl COSIMHEHUIMH a30Ta
(KUCIIOTHBIE JTOKIIM, 3arpsi3HEHHWE BO3JyXa, IMOYBBI U BOJOEMOB). Docdop,
armorponHbie Moaudukanuu docdopa, GUMUECKHE W XUMUYECKHE CBOMCTBA.
Oxcua pocdopa (V) u pochopnas kuciora, Guzndeckrue 1 XUMAYECKHE CBOMCTBA,
nonyyenue. Mcnonb3oBanue ¢pocdaroB B KaueCTBE MUHEPATHHBIX yI00pEHU.

Obmias xapaktepuctuka 3yeMeHToB [VA-rpynmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB,  XapakKTepHbIE  CTENEHM  OKUCICHHUS.  YTIEpoJ,  aUIOTPOIHbBIC
MOAU(PUKALIUK, PACTIPOCTPAHEHHE B MpuUpoje, (PHU3NYECKHE W XUMHUYECKUE
cBoiicTBa. Ancop6ouus. KpyrosopotT yriepoaa B mpupoje. OKCHabl yriiepoaa, ux
dbusnueckre W XUMHUYECKHE CBOWMCTBA, JEWCTBHE Ha JKUBBIE OPraHU3MBI,
MOJIYYCHHE W TPUMEHEHUE. DKOJIOTMYEeCKUE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yraepoma (IV), rumore3a r17100abHOTO TMOTEIUICHUS KJIUMAara, MapHUKOBBIN
ahdexT. YromapHas KUcIoTa U €€ Colid, nX (PU3NUecKue U XUMHYECKHE CBOMCTBA,
nojiydeHue ¢ npuMeHeHne. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, METUIIMHE, MPOMBIIICHHOCTH W CEIhCKOM
XO35UCTBE.

[lepBoHayagbHBIE TOHITHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yTiiepojia (MeTaH, 3TaH, STUJICH, alleTUJICH, YTaHOJ, TJIUIEPUH, YKCYCHAs KUCIO0Ta).
[IpupoaHbie HMCTOYHHMKU YIJIEBOJOPOAOB (Yroyib, NPUPOAHBIA Tra3, HeDTh),
NPOJAYKTHl WX mepepaboTku (OeH3WH), UX POoJib B OBITY M MPOMBINLIEHHOCTH.
[TonsiTHe 0 OMOJIOrMYECKN BaXKHBIX BELIECTBAX: JKUpaX, OeNKax, yriieBoJiax — 1 UX
polii B KH3HM UeJoBeKa. MarepuaibHOE€ E€IMHCTBO OpPraHUYECKUX W
HEOPTraHUYECKUX COCTUHEHUM.

KpemHunii, ero ¢usnueckue ©u XUMHYECKHME CBOMCTBA, IMOJyYEHUE U
npumeHenne. CoeauHeHus: KpemHusi B mpupozge. OOmmue mnpeacraBieHus o0
okcuge kpemuus (IV) u xpemuueBoit kucnore. CUIMKATBl, X HCIOJb30BAaHUE B
ObITY, B MPOMBINIJIEHHOCTA. BakHeIIne CTpOUTENbHbIE MaTePUANIbI: KEPaMHUKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobiiemMpl 6e30macHOrO HCIOIB30BAHMS
CTPOMUTEIBHBIX MaTEPUATIOB B OBCEIHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHue oOpas3lioB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEACHUE KAYeCTBEHHBIX PEAKIIMM Ha XJIOPUA-UOHBI M HAOIIOJACHUE ITPU3HAKOB
WX TIPOTEKAHHUs, OMBITHI, OTpaXaronyue (U3NIECKHE M XUMHUYCCKHE CBOMCTBA
rajJoreHoB M MX COCAUHEHUH (BO3MOYHO MCIOJIB30BAaHUE BHUICOMATEPUATIOB),
O3HAaKOMJICHHE ¢ oOpaslaMHu XJIOPUIOB (TaJOTeHHIOB), O3HAKOMJICHHE C
obpasmlamMu  ceppl M e€  COCOMHECHMSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BHJIeOMAaTepraIoB), HAOIIOICHUE Mpoliecca OOyTIIMBaHUS caxapa Ioj JIeH CTBHEM
KOHLECHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBiIEHHON CEpHOM KUCIIOTHI, MPOBE/ICHUE Kau€CTBEHHOW peakIiK Ha CyJbdar-
WOH W HaONIOJIeHHE Mpu3HaKa e€ IMPOTeKaHUs, O3HAKOMJICHHE C (PH3MYEeCKUMH
cBolicTBaMu a3oTa, ¢ochopa W HUX COSAUHECHHH (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMAaTEpHaIoB), oOpa3aMu a30THBIX U (PochOpHBIX yI0OpEeHUH, MOTydeHHE,
cobupaHue, pacno3HaBaHWE W M3yYCHHE CBOWCTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMil Ha MOH aMMOHHS U (ocharT-uOH M M3yUYCHHE NPU3HAKOB
UX MPOTEKAHUsI, B3AUMOJICCTBUE KOHIIEH TPUPOBAHHOW a30THOM KHUCIIOTHI C MEABIO
(BO3MOXHO VCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), W3y4YECHUE MOJIeJIeN
KPUCTAUIMYSCKUX PEMmETOK anMasa, rpadmura, dymiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOITMH  PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YTIIEM W
YCTPOWCTBOM IPOTHBOTA3a, MOJIyUCHUE, COOMpaHHE, PAaCcIO3HABaHWE U U3YUYeHHE
CBOMCTB YTJICKHCJIOTO Ta3a, IMPOBEJICHHE KaueCTBEHHBIX pEaKIui Ha KapOoHAT U
CUJIMKAT-UOHBl W M3YYECHHE TMPU3HAKOB MX TMPOTEKaHHUs, O3HAKOMJIEHHUE C
MNPOAYKIIMEH CHJIMKATHOW TMPOMBIILICHHOCTH, PEIICHUE HSKCIEPUMEHTAIbHBIX
3a7a4 1Mo TeMe « BaxHennre HeMeTallIbl U UX COEIUHEHUSD.

MeTajiibl 4 MX COeIMHEHNS

OO0mras XxapakTepUCTUKA XUMHUYECKUX IJIEMEHTOB — METAJIJIOB Ha OCHOBAaHUH
ux noJjioxeHuss B llepuoaumdeckon cucreme xumuuyeckux isnemeHtoB /J[. .
MengeneeBa u crpoeHus atomoB. CTpoeHre MeTajuioB. MeTtayuimdyeckas CBsI3b U
METAIIMYECKAas] ~ KpUCTAUIMYECKass  pemérka.  DJIEKTPOXUMHUUECKUU s
HanpspDKeHUH MeTauioB. du3nueckue U XUMUYECKHE CBOMCTBA MeTaylioB. OO01ue
CrocoObl TOJIydeHUsT MeTauioB. [lOoHSATHE O KOPpO3WHM METaIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Kopposuu. CruiaBel (CTajib, YYTYH, JIOPATIOMUHHM,
OpoH3a) ¥ UX IPUMEHEHHE B OBITY U MPOMBIIIIICHHOCTH.

[Ilenouynbie MeTambl: nojoxkeHue B [lepuoanyeckon cucreMe XUMHUYECKUX
sanementoB [[. 1. MeHueneeBa, CTpO€HHE WX aTOMOB, HaxXO0XJIEHUE B IPHUPO/IE.
dusnyeckue U XMMHYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U



TUIPOKCUABl HaTpusd M Kanusa. lIpuMeHeHue MIeNOYHBIX METALIOB M HUX
COEMHEHUM.

[IlemoyHO3EMENBHBIE METAUIBI MAarHud W KaJIbLUUWA: TOJOXKEHUE B
[Tepunoanueckoit cucreme xumuueckux 3mneMeHToB [[. . MenneneeBa, ctpoeHue
VX aTOMOB, HaX0XJIeHUE B Ipupoae. Pu3ndyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanplua. Baxuelimue coeauHEHUS Kaiblus (OKCUZ, THUIPOKCHJ, COJIH).
XKécTrocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHUS.

AnroMuHHN: nosioxkeHue B [leproanueckoi cucteMe XUMUYECKUX 3JIEM EHTOB
. . MenneneeBa, ctpoeHue aroma, HaxoxaeHue B mnpupoje. dusznueckue u
XUMUYECKHE CBOMCTBA aIFOMUHUA. AM(POTEPHBIE CBOMCTBA OKCHJIA U TUIPOKCHIA
QIFOMUHUSL.

Keneso: nonoxenue B [lepuoguueckon cucreMe XMMHUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa, CTpOEHUE aTOMa, HAXOXKJIeHUE B Ipupoac. Dusnueckue U
XHMHUYECKHE CBOMCTBA kene3a. OKCuabl, TuaApokcu bl U conu xenesa (II) u xenesa
(1), ux cocras, cBOMCTBA U TOTyYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHME C oOpa3llaMH METAIOB W CIUIaBOB, UX (U3HUYECKUMU
CBOMCTBaMH, M3y4Y€HHE PE3YyJIbTaTOB KOPPO3UH  METALIOB  (BO3MOHO
WCIOJIb30BAHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEH B3aUMOJCUCTBHS OKCHJIA
KaIblUS W HATpusi C BOJOW (BO3MOXKHO HCIIOJIb30BAaHHE BUACOMATEPUATIOB),
HCCIICIOBAaHUE CBOMCTB KECTKOM BOJIBI, MpOIlecca TOPEHUS Kejle3a B KUCIOPOJEe
(BOBMOXKHO  UCIIOJIb30BaHUE  BHJICOMATEPHAIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIU Ha MOHBI: MarHus, KajablUs, aTIOMUHHUS, [TUHKA, jKelie3a
(1) u xenesa (II1), mexu (II), HabMIOACHME ¥ OMMCAHUE MTPOIECCOB OKPAIIMBAHUS
IUTAMEHH MOHAMHM HATpus, Kaius W Kaublus (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), HCCIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCUIA ATFOMUHHUS
Y TUAPOKCHUJIA [IMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «BaxHenumune
METAJIJIBI U UX COCTUHEHUS.

XuMHS U OKPYKAKOLIAA cpeaa

BemectBa u marepuanibl B ITOBCEIHEBHOM >KU3HW 4YelOBeKa. be3omacHoe
UCIOJIb30BAaHHUE BEIIECTB U XMMHYECKUX peakiuii B OwbiTy. [lepBas momonis npu
XUMHUYECKUX 0KOrax U OTPaBJICHUSIX.

XHUMUYECKOE 3arpsA3HEHUE OKpYKaIUIEH cpeapl (MpelaenbHas I0IyCcTUMas
KOHIIeHTpauus BeulecTs, nainee — [IJIK). Poib XuMum B peiieHUd 3KOJOTUUECKUX
npoOJieM.

Xumuueckuii IKcnepumenm:

U3y4YeHHEe O0pa3I0B MaTepUAIOB (CTEKJO, CIJIaBbl METAJIJIOB, MOJUMEPHBIC
MaTepuabl).

Mesicnpeomemmnuie cea3u



Peanu3zaius MeXnpenMeTHBIX CBSI3eM MpU HM3y4YeHUM XuMUU B 9 Kiacce
OCYIIECTBIIIETCSI 4Yepe3 HCIOJb30BAaHME KaK OOMIMX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK U TOHSATHUH, SBISIOMIMXCS CUCTEMHBIMH JJI1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTecTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBINM (PaKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHaldu3, CHUHTE3, KJIacCUPHUKALUi, TMEPUOAUYHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJIeb, SBJICHHUE, IMAPHUKOBBIN
a(hPeKT, TEXHOJOTUSI, MaTePUATIBI.

duszuka: Marepusi, aroMm, OJIEKTPOH, IIPOTOH, HEWTPOH, HOH, HYKIIH]I,
U30TOMbBI, PAJAUOAKTUBHOCTb, MOJIEKYJA, OSJIEKTPUUYCCKUNA 3apsiji, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JIUAJICKTPUKHU, (POTORIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIIeCTBa, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAILINY €CKast
pemi€rka, CIjiaBbl, (PU3NYECKUE BETUYUHBI, €AUHHUIIBI W3MEPEHHUS, KOCMUYECKOE
IPOCTPAHCTBO, TJIaHETHI, 3BE3 161, COJHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, SKOCUCTEMa, MUHEPAIbHBIC
yI00pEHUsI, MUKPODJIEMEHThI, MAaKPOAJIEMEHTHI, TUTATEIIbHbIE BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MUHEpATbI, TOPHBIE TOPOJIBI,
MOJIE3HBIEC UCKOIAEMBbIE, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA HNPOI'PAMMBLI 11O
XUMHUHU HA YPOBHE OCHOBHOT O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pE3yJbTAThl OCBOEHUS MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHusl JOCTUralOTCd B X0Ji€ OOy4YeHMS XMMHHM B €AUHCTBE Y4e€OHOU u
BOCIIUTATEIbHON JEATEIBHOCTH B COOTBETCTBHM C TPAAULIMOHHBIMUA POCCHCKUMU
COLIMOKYJIBTYPHBIMH H JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMM, IPUHATBIMH B
oOliecTBe MpaBWJIaMU M HOpPMaMu IOBEIEHHS U CIOCOOCTBYIOT IIpoLieccaM
CaMOIO3HaHMsI, CAMOPA3BUTHS M COLMATIM3ALNH 00YyYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJbTaThl  OTPAXKalOT  TOTOBHOCTh  OOYyYarOIIMXCA
PYKOBOJCTBOBATHCSI  CUCTEMOW IO3UTHUBHBIX LEHHOCTHBIX OPUEHTAUHW W
paCIIMPEHUE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTpMOTHYECKOT0 BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M Hay4YHOMY HACJIEOUI0, NMOHMMAaHWsA 3HAYECHHS XMMMYECKOM HAYKU B KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM MH(pOpMAaLMEN O
NIEPENOBBIX JOCTHKEHUAX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaskKIaHCKOTr0 BOCIUTAHMS:

IIPEACTABICHUS O COLMAIBHBIX HOPMAax M IMPAaBWIAX MEXJIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIEeN0BAaTEIbCKOW,  TBOPYECKOM M JOPYruxX  BHJAX
JESITeIbHOCTH, TOTOBHOCTUM K Pa3HOOOpPAa3HOW COBMECTHOW JEATEIbHOCTH NpHU
BBINIOJIHEHUN YYE€OHBIX, I103HABATENbHBIX 3a/ad, BBIIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3JaHUH y4E€OHBIX MPOEKTOB, CTPEMJIEHHS K B3aMMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TMPOIECCE O3TOM Yy4YEOHOM NesTENIbHOCTH, TOTOBHOCTHU
OLICHMBATH CBOE TIIOBEACHHE M IIOCTyNKM CBOMX TOBAPUILEW C TO3ULUU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN ITOCTYIIKOB;

3) HEeHHOCTH HAYYHOT 0 MO3HAHMA '

MHPOBO33PEHUYECKNE TIPEACTABICHUS O BEIIECTBE M XWMHUYECKOM DPEaKIUH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIISIOLIHE
OCHOBY /Il NMOHUMaHUS CYIIHOCTHM HAyYHOW KapTHHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX PpAa3BUTHUS IPUPOABI, B3aWMOCBA3SX YEJIIOBEKA C
MIPUPOTHOM CPENOM, O POJIU XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

IIO3HABATENIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUM I10
XUMHUH, HEOOXOTUMBIE UIsI OOBSICHEHHS HaONI0AaeMbIX MPOIECCOB U SABJICHUM,
N03HABaTEIbHON, MH(DOPMALMOHHOW M YHUTATEIbCKON KYJBTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSTEIILHON pabOThl C y4eOHBIMH TEKCTaMH, CIPABOUYHOM



JUTEPATypOl, JOCTYIMHBIMH TEXHUYECKHUMHU CpPEJACTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYyYEeHHIO W TIO3HAHWIO, JFOO03HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oOBaHHMIO, TPOEKTHOM W  HCCIIEA0BATEhCKOM
NESITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBIEHHOCTU W YPOBHS OOy4UECHHS B
JTabHEHUIIIEM

4) ¢hropMHpPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHWE IIEHHOCTH JKU3HM, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY
3JI0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 »KW3HU, OCO3HAHWE IMOCIEJICTBUA U
HENPUITHE BPEAHBIX MPUBBIUEK (YIOTPEOIICHUS aJIKOTOJIs, HAPKOTHKOB, KypEeHUs),
HEOOXOJIMMOCTH  COONIOJICHUS TpPaBWJI O€30MacCHOCTH TMpu  OOpalieHun ¢
XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

5) TPy10BOT0 BOCIIUTAHMS:

MHTEPEC K MPAKTHUECKOMY U3YUYEHUIO Mpodeccril U Tpyaa pa3IudHoro poja,
yBOKEHHE K TPyAy W pe3ysibTaramM TPYIOBOW NESITEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMIPUMEHEHUS TMPEAMETHBIX 3HAHUW 10 XHMHUH, OCO3HAHHBIA BBHIOOD
WHMBUIYaTBbHON TPAGKTOPUH MPOJIODKEHUS 00pa30BaHMsl ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEnTHON nMpo(ecCHOHAIBHON IeATeIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHH,
TOTOBHOCTH a/IalITUPOBATHCS B MPOGECCUOHATILHOMN CpPEJIE;

6) 9KOJIOrNYeCKOr0 BOCIIMTAHUSI:

HKOJIOTUYECKU TIeJIeco00pa3HOe OTHOIICHHE K TPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CyIlIeCTBOBAHMS, IOHUMAaHHUE [IEHHOCTH 3/I0POBOTO U
Oe3omacHoro o0Opa3a JKW3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3rUecKOMy M TICHXHMYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOIIOJICHUS
paBWJI 0€3011aCHOTO TTOBEJCHUS IPU PaboTe ¢ BEIIECTBAMHU, a TAK)KE B CUTYaIIUSAX,
YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

CIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTy4YyaeMble MPU H3YYCHUU XUMUH, IS
pELICHUS 3a/1a4, CBSA3aHHBIX C OKPYXAIOLIEH IPUPOAHON CPEIOM, ISl TTOBBILICHUS
YPOBHS  DKOJIOTMYECKOW  KYJIbTYpbl, OCO3HaHHSA TIJO0AIBHOTO  XapakTepa
IKOJOTUYECKUX MPOOJIEM W MyTel HMX pPEeIIeHUs IMOCPEJICTBOM METOJO0B XHUMUH,
HKOJIOTUYECKOTO MBIIJICHHS, YMEHHsI PYKOBOJICTBOBATHCS UM B IMO3HABATEILHOM,
KOMMYHUKATUBHOU U COLMAIIBHOMN IIPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wMeranmpeaMEeTHBIX pPE3yJNbTAaTOB BBIJIETSIOT 3HAYMMBIC IS
dbopMHpoOBaHUS MHUPOBO33pEHUS] OOIIEHAYYHbIE TOHATUA (3aKOH, TEOpHs,
NPUHIIUI, TUIOTE3a, (PaKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpeaMeTax W TMO3BOJISIOT Ha
OCHOBE 3HAHMM M3 ITUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAay9YHOM KapTHHE MHUpPa, ¥ YHHUBEpPCAIbHBIC YUeOHbIC NCHCTBUS (IT0O3HABATEIbHEIC,
KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOpPBIC O0OcCrednMBarOT (OPMHUPOBAHHE
TOTOBHOCTH K CaMOCTOSATEIHHOMY IUIAHUPOBAHUIO W OCYIISCTBICHHIO YYEOHOM
JICSITCIIbHOCTH.

ITo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE el CTBUSA

ba3oBble JJornueckne AeMcTBUs :

YMEHHUS MCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUM: PACKPBIBATH CMBICI XHMHWYECKUX IOHSTHN (BBIACIATh MX XapaKTEPHbIC
MPU3HAKHW, YCTAaHABJIMBATh B3aMMOCBS3b C JPYTMMU TMOHSTHUSIMU), WCIIOJIb30BATh
MOHATHS JIIs1 OOBSICHEHUST OTACIbHBIX (DaKTOB M SBJICHHUH, BRIOMPATh OCHOBAHUS U
KPUTEPUU IS KJIACCU(DHUKAIMK XUMHYECKHUX BEIIECTB U XUMHUYECKUX PEaKIIHH,
yCTaHaBJIMBaTh NPHUYMHHO-CIEJICTBEHHBIC CBSI3M MEXKIYy OOBEKTaMH H3Yy4YeHUS,
CTPOUTH JIOTMYECKHUE PACCYKJCHUS (MHAYKTUBHBIC, JE€AYKTUBHbBIC, 110 AHAJIOTHM),
JIeIaTh BBIBOJIBI U 3aKIIOUCHUS

YMEHHE TPUMCHATH B TMpOIlecce II03HAHUS TMOHATHS (MpEeIMETHBIC |
MeTarpeMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJICIH, HCIOJb3yEMbIE B XUMUH,
npeoOpa3oBhIBaTh IMIMPOKO MPUMEHSEMbIC B XUMHH MOJICIIBHBIC MPEICTABICHUS —
XUMHYECKUH 3HaK (CHMMBOJ »JJIEeMEHTa), XuMHudeckas QopMyia H ypaBHECHHE
XUMHYECKOW PEaKIUM — MPH PEIICHHH y4eOHO-TI03HABATEIbHBIX 33J1a4, C yIETOM
ATUX MOJICJIBHBIX IPEJICTABICHUN BBISABIATH U XapPaKTEPU30BaATh CYIIIECTBECHHBIC
MPU3HAKU HM3yYaeMbIX OOBEKTOB — XUMHUECKUX BEIICCTB U XUMHUYECKUX PEAKIIUH,
BBISBIISITh ~ OOIIME  3aKOHOMEPHOCTH, TMPHYMHHO-CICJCTBCHHBIC CBSI3HM W
MIPOTUBOPEUHS B U3y4ae€MBbIX MPOIIECCaxX U SIBICHUSX.

ba3oBbie ucciienoBaTebCKHe 1eliCTBUSA.

YMEHUE HCIIOJIb30BaTh IMOCTABJICHHBIE BOINPOCHI B KA4ECTBE WHCTPYMEHTA
MO3HAHMSA, a TaKXKe B Ka4eCTBE OCHOBBI i (POPMHpPOBAHMS THIOTE3bI IO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY>KICHHM;

npuoOpeTeHre OIbITa 1O IUIAHUPOBAHHWIO, OPTaHU3aIlMd W IPOBEICHUIO
YYCHHYECKUX OKCIEpUMEHTOB, YMEHHE HaOIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITEILHO MPOTHO3UPOBATH €ro pe3yibTaT, (OpMyJIUpOBaTh 0000IICHUS U
BBIBOJIbI TI0 PE3YJIbTaTaM MPOBEAEHHOTO OIbITA, UCCICIOBAHUSA, COCTABIISITH OTYET
0 MPOoJIeTaHHOM paboTe.

Pabora c undgopmanmeii:

YMEHHUE BBIOMpATh, aHAJTU3UPOBATH WU HMHTEPIPETHPOBATH HH(POPMAIIHIO
pPa3IUYHBIX BUJIOB U (OPM IPEACTABIEHUS, IMOJYyIaeMYI0 W3 Pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMYJIApHAsl JIMTEpaTypa XHMHYECKOTO COJIEp)KaHUs, CIPaBOYHbIC
nocobusi, pecypcel MHTepHETa), KPUTHUUYECKH OIEHHWBATh IPOTHBOPEUYHBYIO U
HEJIOCTOBEPHYIO HH(POpMAIIHIO;



yMEHUE TPUMEHSTHh Pa3INYHbIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(OpPMAIIM W COOTBETCTBYIONIUX JaHHBIX, HEOOXOJWMBIX JUIS BBITIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, PUOOPETEHNE OTbITA B
o0nmacT  MCHONB30BaHUS  MHGOPMAIIMOHHO-KOMMYHHMKATUBHBIX — TEXHOJIOTHA,
OBJIaJICHUE KYJIbTYpOi aKTUBHOTO MCIOIB30BAHUS PA3IMUHBIX IO CKOBBIX CHCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMAIBHYIO (OpMY MpecTaBieHUsT HHOPMAIIMH U
WUTIOCTPUPOBATh pelIaeMble 337a4d HECIOKHBIMU CXEMaMH, JuarpaMMami,
npyrumu popmamu rpaduky ¥ ©X KOMOUHALIUSAMU;

yMEHUE UCIOJIb30BaTh W aAHAIM3UPOBATh B Ipolecce Y4eOHOW U
WCCIIEJIOBATEIBCKON JEATEIILHOCTH MH(OPMAIMIO O BIUSHUU MPOMBIIIJICHHOCTH,
CEIBCKOTO XO34MCTBA M TPAHCIIOPTA HA COCTOSHUE OKPYKAOLIEH MNPUPOIHOU
cpeapbl.

KoMMyHUKATHBHbIE YHUBEpPCAJIbHbIE y4eOHbIe el CTBUS:

yMEHUSl 3aJaBaTh BONPOCH (B XOJ€ Auaiora W (WId) JIUCKYCCHM) TIO
cyliectBy  oOcyxmaemMoil  TeMbl, (OPMYIUPOBATh CBOM  MPEIJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEJIOKEHHON 3a1a4H;

YMEHUSI  TPEJCTaBIATh  TOJYyYEHHbIE  PE3yJbTaThl  MO3HABATEIbHOU
NESITEIbHOCTA B YCTHBIX W TNHCHbMEHHBIX TEKCTax; JeNarh IPe3eHTAIUI0
PE3yNbTATOB BBITIOJHEHUS XMMHUUYECKOTO JKCIEpUMEHTa (J1a00paTOPHOTO OIBITA,
71a00paTopHON PabOTHI MO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, Y4EOHOT'O MPOEKTA);

yMEHUsI y4eOHOTO COTPYJHMYECTBA CO CBEPCTHUKAMU B COBMECTHOMU
MO3HABATEIBPHOM M  MCCIENOBATENbCKONM  JEATENBHOCTH TPH  PEIICHUU
BO3HUKAIOIIUX MpoOJeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3uiuid (00CykIeHuss, OOMEH MHEHUSIMU, «MO3TOBBIC IITYPMBI», KOOPAUHAILIUS
COBMECTHBIX JICHCTBUM, OMNpEJCIieHHe KPUTEPUEB IO OIEHKE KadecTBa
BBITIOJIHEHHOM pabOoTHI U APYTHE).

PerynsiTuBHbIE yHUBEPCAJIbHbIE y4eOHbIE 1eCTBUS:

YMEHHUE CaMOCTOSITETILHO OMNPENEeNsITh I[€IH AESITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBIIATh, KOHTPOJIUPOBATh M TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeIbHOCTD, BBIOUpaTh Hanbosee d3(pPeKTUBHBIE CIOCOOBI pelIeHUs YUYeOHBIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATENIBHO COCTAaBJISITH WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  alTOPUTM  JIEHCTBUM TPU  BBHIMIOJHEHUU 3aJaHUM C  Y4ETOM
MOJIYYeHHs] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaAKIUsX,
OIICHMBATh COOTBETCTBHE IMOJYYEHHOTO pe3yibTara 3asBICHHOW IIeJId, YMEHUE
UCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIPE/jiaraéMble B yCIOBUU 3a/IaHUN.

MNPEJMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX pE3yJNbTATOB IO OCBOCHHUIO 005S3aTENbHOTO
COJIEp’KaHMsI, YCTAHOBJICHHOIO JaHHOW ¢enepaiibHOW paboyelt mporpamMmmoit,
BBIJIETISIFOT: OCBOCHHBIE 00YYaIOIUMHUCS HAYyYHbIE 3HAHUS, YMEHHS U CIIOCOOBI



JIeHCTBHM, crenuduyYecKue i1 IpeAMETHOHM oOmactu  «XUMHS», BHIBI
JESTEIbHOCTA IO  TOJIYYEHHUIO HOBOTO  3HAHMs, €ro HHTEpIpETalNH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3TUYHBIX YUCOHBIX M HOBBIX CUTYaITUSX.

K xoniry oOydenus B 8 Kjacce mpeIMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

e pacCKpbIBaTb CMBICII OCHOBHBIX XMMHUYECKHX MOHSATUI: aTOM, MOJEKYJa,
XUMHUYECKUN JJIEMEHT, IMPOCTOE BEIIECTBO, CIOYKHOE BELIECTBO, CMECH
(omHOpOJHAS W HEOIHOPOJHAS ), BAJIEHTHOCTh, OTHOCUTENbHAS AaTOMHASI U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi JI0JII XUMHYECKOTO 3JIEMEHTa B COSTMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHE, COJb, AJIEKTPOOTPULIATEIbHOCTh, CTEIEHb
OKHCJICHHS, XUMHUYECKas peakius, Kiaccuukanus peakiuil: peaxkiuu
COCIMHEHMS, PEAKIUU PAa3JIOKEHUs, PEAKUUH 3aMELICHUS, pPEaKIHUU
oOMeHa, 2K30- U SHIAOTEPMUUYECKHUE PEAKIINH, TETUIOBON 2(h(EKT peakiium,
SIpO aToMa, DJIEKTPOHHBIA CIIOM aToMa, aroMHas OpOUTallb, paIHyC
aTomMa, XMMHYECKasl CBS3b, MOJSPHAS U HEMOJISIpHAs KOBAJICHTHAs CBA3b,
WMOHHAsl CBSI3b, MOH, KAaTHOH, aHMOH, PAcTBOpP, MACCOBas JIOJIsl BEILIECTBA
(MpoLEeHTHAas KOHUEHTPALKs) B paCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX MOHSATUA U
NPUMEHSTH 3TH NOHATHUA MPU ONKUCAHUY BEIIECTB U UX IPEBPAIICHU;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIsl COCTaBiieHHs (popmyl
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIINN;

e ONpENENITh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTETICHb  OKUCJCHHUS  DJEMEHTOB B  OWHApHBIX  COCIUHEHMSIX,
IPUHAUIEKHOCTh BEUIECTB K OMNPEICIEHHOMY KJIAcCy COEOUHEHUU MO
dbopMmynam, BHJI XUMHUYECKOW CBsi3M (KOBaJICHTHAasT M HMOHHAs) B
HEOPTraHUYECKUX COCIUHEHUSX;

e packpeiBaTh cmbica llepumommueckoro 3akona JI. U. Menneneesa:
JEMOHCTPUPOBATh TMOHHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HUX MoJiokeHus: B llepuomnueckoil cucreme,
3aKOHOB COXPaHEHHSI MacChl BEUIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHUs, 3aKOHAa ABOTaJIpo;

e ONUCHIBATh M XapakTepu3oBaTh TabauuHyro ¢opmy I[lepuonnueckoi
CUCTEMbl XMMHUYECKHX DJIEMEHTOB: pa3jinyaTh MOHSITUS  «TJIABHAS
noarpynmna (A-rpynma)» u «modounas noarpynna (b-rpymnma)y, manbsie u
OoJbIIME TEPUOAbl, COOTHOCUTH OO0O3HAYEHUS, KOTOPbIE HMEIOTCS B
tabnuue «llepuonuueckass cucrema xumuyeckux osnementoB . .
MeHieneeBa» ¢ YUCIOBBIMM XAapaKTEPHUCTUKAMHU CTPOCHHSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij s/pa, o0IIee YMCI0 MIEKTPOHOB
U pacnpeieNIEHUE UX MO AIEKTPOHHBIM CIO0SIM);

KJIaCCU(UIIUPOBATh XUMUYECKHE BJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakluu (M0 YUCIy M COCTaBy YYACTBYIOIIMX B PEaKIHH
BEIIECTB, MO TEIUIOBOMY 3D DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, IMOJATBEPKIas ONUCAHUE NMPUMEPAMH MOJIEKYIISIPHBIX
YPAaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINM;

IIPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHUX IPEBpAICHUI B
Pa3IUYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIIBHYIO MOJIEKYJSIDPHYIO M MOJIAPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOrO »JJIeMeHTa 1o ¢dopmyie
COEIMHEHMS, MACCOBYIO JIOJII0 BEILIECTBA B PACTBOPE, MMPOBOAUTH PacUEThI
110 YPaBHEHUIO XUMHYECKOMN peaKkinu;

PUMEHSTH OCHOBHBIC OIEpAaIlMi MBICIUTEILHON JIEITEIbHOCTH — aHaU3
U CHHTE3, CpaBHEHHE, 0000IICHUE, CHCTEMaTH3aIlnio, Kiaccudukaluio,
BBISIBIICHHE NPUYUHHO-CJIEICTBEHHBIX CBSI3€d — JI1 M3YUYEHUs CBOMCTB
BEUIECTB U XUMHUYECKHX PEaKIHil, €CTECTBEHHO-HAYyYHbIE METO/IbI
NMo3HaHUsI — HaOIoJIeHne, W3MEpPEHUe, MOJICIUPOBAHUE, DKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

cienoBarb ~ IpaBUJiaM  [OJb30BaHUS ~ XMMHYECKOM  MOCYyIOM U
nabopaTopHbIM O0OpYJIOBaHMEM, a TakKe IMpaBujaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSIMH IO BBITIOJTHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB TIO TOJYYEHUI0O U COOUpPaHUIO
ra3zoo0pa3HbIX BeEIIECTB (BOAOpOAA M KHUCIOPOJA), MPHUTOTOBICHHUIO
pacTBOPOB C OINPEACIEHHON MAaCcCOBOM JI0JIEd paCTBOPEHHOTO BEIIIECTBA,
IUTAHUPOBaTh U TMPOBOJAUTH  XMUMHYECKHE  DKCIIEPUMEHTHI  TIO
Pacro3HaBaHUIO PACTBOPOB LIENOYEH U KHUCIOT C MOMOUIbI0 MHIMKATOPOB
(;makmyc, ¢peHondTaaenH, METUIOPaHK U APYTHUE).

K xonIity oOydenus B 9 Kkiacce nmpeIMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAOIINXCS YMEHUM:

pPacKpbIBaThb CMBICH OCHOBHBIX XWMHYECKHUX MOHSATHUWA: XUMHUYECKUUN
3JIEMEHT, aTOM, MOJEKYJa, HWOH, KaTUOH, aHUOH, MPOCTOE BEMIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasi PeaKIlysi, XUMUYECKasi CBs3b, TEIUIOBOM 3P eKT
peakuud,  MOJlb,  MOJIAPHBIA  O00BEM,  pacTBOp,  DIEKTPOJIHUTHI,
HEAJIEKTPOJIUTBI, DJIEKTPOJUTHYECKAS IUCCOLMAIUS, PEAKIHH HOHHOIO
oOMeHa, KaTalu3aTop, XMMUYECKOe paBHOBEcHE, OOpaTUMble U



HEeoOpaTUMbIe PEaKIUH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUH,
OKHUCIIUTEIh,  BOCCTAHOBUTEIb, OKHUCIEHHME W  BOCCTAaHOBIICHUE,
aoTponusi, aMm(pOTepHOCTh, XUMUYECKasi CBs3h (KOBAJIEHTHAs, MOHHAs,
METANTUYECKasA), KpUCTAJUIMYECKass pemérka, KOppo3us METaUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW pEaklHMH, NPEeNeIbHO TOMyCTHMAas
xoHueHTpauus [1/IK BemecTsa;

WUIKOCTPUPOBAaTh B3aUMOCBA3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHSTh 3TH NOHSATUS MPU ONKUCAHUY BEIIECTB U UX NPEBPAICHUN;
UCIOJIb30BaTh XMMHYECKYI0 CHMBOJMKY JJIS COCTaBleHUsS (HOpMYyT
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

ONpPENESATh BAIEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSX Pa3JIMYHOrO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
OTpeNIeIEHHOMY KJIACCy COEMUHEHUN 1o (opmysiaM, BUA XUMUYECKON
CBA3M (KOBAJIEHTHAsl, HWOHHAsA, METAUIMYECKas) B HEOPTraHUYECKHUX
COCIMHEHUSX, 3aps/i MOHA MO0 XUMUYECKOU (GopMyJie, XapakTep Cpelbl B
BOJHBIX PacTBOpPax HEOPraHMYECKUX COCIMHEHUH, TUIl KPUCTAJUIMYECKOU
PEUIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cmbich Ilepuomnueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIKCHIBaTh W XapaKTEpPHU30BaATh
TabnuuyHyro ¢Gopmy Ilepromuueckoil cUCTEMBl XUMHUYECKUX 3JIEMEHTOB:
pa3nuyarth MOHSATUS «TJaBHas noarpynma (A-Tpynma)» U «moboyHas
noarpynmna (b-rpymnma)», Manbie u OOJbIIHE TEPUOMBI, COOTHOCHTH
0003Ha4YeHUs, KOTOphIE HMEIOTCS B TMEPUOJUYECKONW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTUKAMH  CTPOCHHUS  aTOMOB  XHUMHUYECKUX
9JIEMEHTOB (COCTaB U 3apsij sjpa, OO0IIee 4YUCIO DJIIEKTPOHOB U
pacmpeneneHrue UX 10 OJIEKTPOHHBIM CIOSIM), OOBSICHATH 0OIIHe
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB M MX COEIMHEHHI B
npeaenax MajblX MEPUOJOB U TJIaBHBIX MOATPYII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKHE AJIEMEHThI, HEOPraHUYECKUE BEIEeCTBA,
XUMHUUYECKUE peakluu (M0 YUCIYy M COCTaBy YYACTBYIOIIMX B PEaKIIHUH
BEIIECTB, MO TEIUIOBOMY 3 (dEKTy, M0 U3MEHEHUIO CTENEeHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME U CIENU(PUUIECKHE XUMUYECKUE
CBOMCTBA TMPOCTBIX M CJIOXKHBIX BEIIECTB, MOATBEPKAAS OINKMCAHUE
npuMepaMyd MOJIEKYJISIPHBIX W HMOHHBIX YPAaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIN;

COCTaBJSATh YPABHEHUS AJIEKTPOJIUTUYECKOW JHCCOLMAIMU  KUCIOT,
HIEJI0YEH U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA HOHHOTO



oOMEHa, ypaBHEHHS peaKIWid, TMOATBEPKIAIMMNX CYyIIECTBOBAHUE
TEHETHYECKON CBSI3U MEXKIY BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
MIOCPEZCTBOM COCTaBIICHUS dJIEKTPOHHOTO OajaHca 3TUX PEeaKIui;
IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHUS XUMUYECKHX TIPEBpaAlleHUH B pa3InyHBIX
YCIIOBUSIX;

BBIUUCIISATh  OTHOCHUTENBHYIO MOJCKYJSIPHYIO U MOJSIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOrO »JJIeMEHTa 10 ¢dopmyie
COEMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MIPOBOJIUTH PACUETHI
0 YPaBHEHHUIO XMMUYECKOUN peaKIuy;

coOnoaTh  MpaBWia  TOJIb30BAHUA ~ XUMHUYECKOM  MOCyaou u
nabopaTopHbIM  000pPYJOBAaHMEM, a TaKXke IMpaBuja oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHUAMH TIO BBITIOJTHEHHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB TIO TMOJIYYEHUI0O U COOMpPaHUIO
ra3000pa3HbIX BEIEeCTB (aMMHAaKa U YTIEKUCIIOTO Ta3a);

OPOBOJUTH  PEaKIMH, MOATBEPXKIAIONME  KAYeCTBEHHBI  COCTaB
Pa3TUYHBIX BEIIECTB: Paclo3HABaTh OMBITHBIM MyTEM XJIOpHI-, OpOMUI-,
uonua-, kapbonar-, docdar-, cuiMkar-, cyiabdar-, THAPOKCUI-UOHBI,
KaTHUOHBI aMMOHHUS W MOHBI M3YyYEHHBIX META/IOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOpaxX HEOPTraHWYECKUX BEIIECTB;

PUMEHSTH OCHOBHBIC OIEpAaIlMi MBICIUTEILHON NESATeIbHOCTH — aHaln3
U CHHTE3, CpaBHEHUE, O0000IlIeHHe, CHUCTEMAaTU3aIUIo, BBISBICHUE
MPUYUHHO-CIICJICTBEHHBIX CBSI3€M — JUIsl U3Y4YEHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUil, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJ0/IeHre, U3MEpPEHUe, MOJCIMPOBAHUE, DKCIEPUMEHT (pealbHBIM U
MBICJICHHBI).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBo yacoB DIeKTPOHHDIE
Ne HaumeHoBaHnue pa3jiesioB Kontponbnbie | TIpakTuueckue (ungposbie)
n/m| | TeM NPorpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Pa3zgen 1. [lepBonavajibHble XUMHYECKHE MOHSITHSA
XumMus — BakHas 00J1acThb
11 €CTeCTBO3HAHHUS U 5 9 bubnuoreka [IOK
' MPaKTUIECKON https://m.eds00.ru/7f41837c
NESTENHFHOCTH YEJIOBEKA
19 BemecTBa u xuuMuueckue 15 1 bubmuoreka IIOK
' peakiuu https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3znen 2. BaxHelilue npeacTaBuTeId HEOPraHUYeCKHX BelleCTB
51 Boznyx. Kucnopon. 6 bubnuorexa [JOK
' IMonasiTHe 06 OKCUIax https://m.edsoo.ru/7f41837¢c
59 Bonopon.Ilonsitue o 8 1 bubmmoreka LIOK
' KHCJIOTaX U COJIAX https://m.edsoo.ru/7f41837c
93 Bopa. PactBopsl. [lonsarue 5 1 1 bubnmoreka LIOK
' 00 OCHOBaHHAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIACCHI Bt LOK
nobInoreka
2.4 HEOPTraHUYECKUX 11 1 1
p 8 https://m.edso0.ru/7f41837¢c
CcOeIMHEH NI
Hroro no pazneny 30




Paznen 3. Ilepuoanyeckuii 3akon u [lepuoanueckas cucrema xumuueckux 3aementoB /. . Menaeneesa.

CrtpoeHue aToOMOB. XUMHYeCKasi CB3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIMU

[Iepuonnueckuii 3aKOH U
[Tepnoanueckas cucrema

3.1 XUMHYECKUX IIEMEHTOB /| 7 bubmmorexa TIOK
' ’ https://m.edsoo.ru/7f41837c
N. MenneneeBa. CtpoeHue
aToma
XuMHYecKas CBS3b.
3.2 OKHUCITUTEITBHO- 3 bubnmuoreka I[IOK
' BOCCTAaHOBUTEIILHBIE https://m.edsoo.ru/7f41837¢c
peaKIun
bu6mmoreka IIOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 Bubmorexa ITOK
p P https://m.edsoo0.ru/7f41837c¢
OBIIEE KOJIMYECTBO HACOB 68
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9 KJIACC

KoaunuecrBo yacos

DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB Kontponbnbie | Tpakraueckue (undposbie)
/| W TeM NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl
Pa3nen 1. BemecTBo 1 XMMHYeCKHe peaKI[UH
[ToBTOpeHue u yriyonenue
11 3HaHH§ OCHOBH};IX ya3 €JI0B 5 1 bubmmorexa TIOK
' P https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OcCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoteka [IOK
' XUMHYECKUX PEAKLHUI https://m.edso0.ru/7f41a636
DIIEKTPOIMTUYECKAs
1.3 nucconuanysa. XUMHYECKUE 8 1 1 Eubmaorexa ITOK
' ' https://m.eds00.ru/7f41a636
peakIiy B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HemeTanibl M MX COeTMHEHHST
OOmias xapaxkTepucTuka
B P P bubmuoreka IIOK
2.1 XHMHYECKUX D3JIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ["anorenst
OO1as xapakTepucTuka
29 XAMUYCCKHUX DJICMECHTOB 6 bubmmoreka IIOK
' VIA-rpymmer. Cepa u eé https://m.eds00.ru/7f41a636
COCMHEHUS
OO1as xapakTepucTHKa
B P P bubmuoreka IIOK
2.3 XUMHUYECKUX JIEMEHTOB 7 1

VA-rpynmsl. A30T, hochop

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




N UX COCOAUMHCHUA

OOm1as xapaKTepUCTUKA

24 XHMHYECKHUX DJIEMCHTOB 8 bubmuoreka [IOK
' [VA-rpynmsl. Yriepon u https://m.edso00.ru/7f41a636
KPEMHHU U UX COECIMHEHUS
Uroro no pazneny 25
Pazngen 3. MeTa/uibl M UX COeTMHEHUS
. bubmmoreka I[IOK
3.1 Obme CBOHCTBA METaILIOB 4 https://m.edso0.ru/7f41a636
39 Baxneiimue MeTamibl 1 UX 16 bubmuoreka I[IOK
' COEIMHEHUS https://m.edso0.ru/7f41a636
Htoro o pazaeny 20
Pa3zgen 4. Xumusi 1 oKpykaomasi cpeaa
41 BemiecTBa u Marepuansl B 3 bu6nuoreka LIOK
’ JKW3HU YeJIOBEKa https://m.edsoo.ru/7f41a636
Hroro mo pa3neny 3
PesepBHOe Bpems 3 bubmorexa [TOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 69
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KosnyecrBo yacos DI1eKTPOHHDIE
Ne Tema ypoka Konrtpoabnsie | IIpakTnueckue Hata unpponsre
n/n Bcero HU3yuyeHusi | oOpa3oBaTesibHbIE
padoThI padoThbI
pecypchl

1 [Ipeamet xumuu. Ponb xumMuu B 1 bub6munorexa [JOK
JKA3HU 4esloBeKa. Tena u BemecTsa https://m.edsoo.ru/ff0d210c

9 IlonsTHE 0 METOAAX MO3HAHUS B 1 bubmuoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpaBumna

3 paboThl B 1a0OpaTOpUH U IPUEMBI 1 bubmmnorexa LIOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 Yuctele BemecTBa u cMecr. CIocoObI 1 bubmoreka [IOK
pas3zeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padora Ne 2

5) «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK

. pHMep https://m.edsoo.ru/ff0d28c8
OUYUCTKH MMOBAPEHHON COJIH )»
bu6mmorexa [IOK
A 1

6 TOMBI H MOJICKY BT https://m.edsoo.ru/ff0d2a6c

v XUMHYECKHE DIEMEHTHI. 3HAKH 1 bubmunorexa LJOK
(CUMBOJIBI) XUMHUUYECKHUX PJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u CIOXKHBIE BEIIECTBA 1 bubmorexa TIOK

p t https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUeHHE 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50




3aKOH MNOCTOSHCTBA COCTaBa BCIICCTB.

bubmmoreka [IOK

10 Xumuyeckas gopmyna. BageHTHOCTH https://m. edsoo. ru/Ffod2eae
aTOMOB XUMHYECKHX 3JIEMEHTOB
OtHocHTEeIbHAS aTOMHAs Macca. bubnuoteka [IOK
11
OTtHocuTenbHAs MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOT0 bubmmoreka [IOK
3JIEMEHTa B COCIMHECHUH https://m.edso0.ru/ff0d350c
13 KommaecTBo Bemecrsa. Moib. bubmmoreka [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYeCcKre U XUMUYECKHE SIBJICHUS. bubmmoreka [IOK
XUMUYECKas peaKLys https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBHs IPOTEKAHUS bubmamnorexa LIOK
XUMHYECKUX PeaKIIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHMs MacChl BEIIECTB. bubnuoreka [HOK
XUMUYECKHE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
BrruuciaeHus KOJIMYECTBA, MACChI
17 BEIIIECTBA 110 YPaBHCHUSAM bubmorexa IOK
yp N https://m.edso0.ru/ff0d5708
XUMUYECKUX PEaKIHil
Knaccudukamms XuMruIecKux
18 eaKIuid (COeTMHEHMS, Pa3IOKCHUS bubsmorexa [IOK
peaktt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoOMOHOCOB — Y4Y€HBIN-
19 sHIKIoneguct. O0o0IeHnE U Brbmaorexa HOK
’ . https://m.edsoo.ru/ff0d40c4
CHCTeMAaTH3aIAs 3HAHUH
20 KonTponrsnas padora Nel o Teme bubnmnorexa [IOK
«BemiecTBa U XUMHUYECKHE PEAKITUM https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bub6munorexa [JOK

Bo3ayxa. Kucimopon — aneMeHrt u

https://m.edsoo.ru/ff0d448e




IMPOCTOC BCUICCTBO. O30H

duznueckne U XUMUYECKUE CBOIMCTBA

bu6mmoreka [IOK

22 KHCII0POJA (PEAKIIMH OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI TTOTy4YeHHs KUCJIOPo/ia B
23 71a00paTOPUH U ITPOMBIIIJICHHOCTH bubmmorexa TIOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopona
TennoBoit 3 pexT xuMudeckoi
o4 peaxkiuu, NOHATHE O bubmnorexa IIOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
U DHJIOTEPMUYECKUX PEAKIIUASIX
TommmBo (HedTh, yrojib U METaH).
25 3arps3HEeHne BO3AyXa, CIIOCOOBI €T0 bubmmorexa [TOK
P X https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAILCHUS
[pakTuueckas padora Ne 3 o Teme
26 «ITonydenue u coOnpanu bubmmorexa [IOK
OMTYHCHHC I CODHpAnHe . https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3YUYEHHE €TO CBOMCTBY
97 Bonopon — snemeHT u mpoctoe bub6maunorexa LJOK
BellecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 DuU3UYECKHe U XUMUYECKHUE CBOMCTBA bubmoreka [JOK
Bosopoja. [Ipumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCIIOTaX M COJISIX bubmmorexa [IOK
OIPITHE O fHeoTax o https://m.eds00.ru/ff0d50d2
30 Crioco0OsI moJTy4eHUs BOJIOPOa B bubnuoteka [{OK
nabopaTopuu https://m.edsoo.ru/ff0d4ddo
[IpakTrueckas pabora Ne 4 o Teme
bubmmoreka [IOK
31 «Ilomyuenue u cobrpanue BoJ0poOAaa,

HU3Y4YEHHE €TO CBOMCTBY»

https://m.edsoo.ru/ff0d4f42




MossipHblit 00bEM Tra30B. 3aKOH

bubmaunorexa [JOK

2
3 ABorazipo https://m.edsoo.ru/ff0d542e
Breruncnenuss o0bEMa, KonMuecTBa
33 BeIlleCTBa rasa M0 €ro U3BECTHOM bubsmorexa TIOK
m . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WIH O0BEMY
Berancnenust 005EMOB ra3oB 110
34 ABHEHUIO PEaKI[MU Ha OCHOBE bubmorexa [IOK
P "p B . https://m.edsoo.ru/ff0d5708
3aK0HA O0OBEMHBIX OTHOIIICHUM T'a30B
35 du3znyecKkrue U XMMHUYECKHE CBONUCTBA bubmnorexa IIOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuii. [lonstue 06 bubnmoreka [IOK
WHANKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuUTEIb.
37 HacepleHHble 1 HEHACHIIICHHBIC bubnuoreka [IOK
pacTBOphl. MaccoBas 10715 BEleCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckas pabora Ne 5 o Teme
«IIpuroroBnenune pacTBOPOB C Bbubmuoteka LIOK
38 .. . .
OnpeaeIEHHON MaCcCOBOM J0JEn https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
39 KonTponphas pabora Ne2 o Teme bubmuoreka [JOK
«Kucnopon. Bogopon. Boga» https://m.edso0.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiaccupuKaIus, bubmmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
IlonydyeHne u XMMHYECKHE CBOMCTBA
41 KI/ICJ‘?OTHLIX OCHOBHBIX U bubmorexa I{OK
’ https://m.edsoo.ru/ff0d664e
aM(OTEpHBIX OKCUJIOB
42 OcHoBaHMS: cOCTaB, KacCU(UKAIIHS, bub6munorexa [JOK




https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa
43 [lonmyyeHnne u XuMHU4YECKUE CBOMCTBA bubmmnoreka LIOK
OCHOBaHMMU https://m.edsoo.ru/ff0d67ca
44 Kucnotsi: coctas, kiaccupuxanus, bubmunorexa LJOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losryyeHne U XMMHYECKUE CBONCTBA Bbubmuoteka LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO(6I>I: TOJT q)eHH;I XHMHquKHe bubmorexa [OK
N y ’ https://m.edso0.ru/00ad9474
CBOIiCTBa
[IpakTuueckas pabora Ne 6. Perienue
47 JKCIEPUMEHTAIBHBIX 3a/1a4 110 TEME bubmamnorexa LIOK
«OCHOBHBIE KJIaCChI HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCMHEHUIN»
48 I'eneTnueckas cBA3b MEXIY KJIACCAMU bubmuoteka LIOK
HEOPraHMYEeCKUX COCTMHEHUHN https://m.edsoo.ru/00ad9a50
49 O6o01eHre U cucTeMaTHu3aIus bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KontponsHas padota Ne3 mo reme
50 "OCHOBHBIE KJIACChl HEOPTAHMYECKHUX bubsmorexa [IOK
. P https://m.edsoo.ru/00ad9ela
CO€IMHEHUI
[lepBbie MOMBITKY KIACCUDUKATIAH
51 XUMUYECKUX 1eMeHTOB. [loHsTue o bubmoreia TIOK
) https://m.edsoo.ru/00ad9ffa
rpynmax CXOJHBIX JIEMEHTOB
[Tepronnueckuii 3aKOH 1
59 [Iepnoanueckas cucrema bubnuoreka [JOK

XUMHYECKHUX 371eMeHToB 1. 1.
MenneneeBa

https://m.edsoo.ru/00ada52c




bub6munorexa [JOK

53 Tepuoze1, rpymieL, HOArpyms! https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. COCTaB aTOMHBIX bubnuorexa [IOK
saep. M3oTorsl https://m.edsoo.ru/00ada342
CTpoeHne IeKTPOHHBIX 000109eK
95 anMOB BHGMGHTEB [Tepuonuueckoit bubmorexa [JOK
proA https://m.edsoo.ru/00adaébc
cuctemsl . . MeHaeneeBa
XapaKTepUCTUKAa XUMUYECKOIO
56 3JICMEHTA 10 €T0 IMOJIOXKECHUIO B bu6moreka [IOK
[Tepnoanueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneesa
3navenue [leprnogudeckoro 3aKoHa
57 JUIsl pa3BUTHS HAYKU U IPAaKTUKH. [1. bubmmnorexa LIOK
N. MenaeneeB — yu€HbIi, EJAror u https://m.edso0.ru/00ada96e
rpakIaHUH
58 DIIEKTPOOTPUIATENBHOCTh aTOMOB bubnmnoreka LIOK
XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka LIOK
59 Honwas xumirecias cease https://m.edsoo.ru/00adac34
60 KoBasienTHas noJysipHasi XUMHAYECKast bubnuoreka IIOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenoJsipHast bubmuoreka [IOK
XAMUYECKas CBS3b https://m.edsoo.ru/00adaab9
bubmnorexa IIOK
62 Crenems oxncenus https://m.edsoo.ru/00adae28
63 OKUCIUTETLHO-BOCCTAHOBUTEIbHBIC bubmuoreka [IOK
peakiuu https://m.edsoo.ru/00adb076
64 OKUCIIUTENIH U BOCCTAaHOBHUTECIIH bubmmoreka [IOK




https://m.edso0.ru/00adb076

KonTtponbsnas padora Ne4 no treme

bu6mmoreka [IOK
65 «Ctpoenue atoma. XuMU4YeCKast 1 httos://m. edsoo.ru/00adb486
CBS3bY»
66 PeszepBHrIit ypok. O000mIeHNE 1 1 bubnnoreka LIOK
CHCTEMATHU3aLNs 3HAHUN https://m.edsoo.ru/00adb33c
67 PeszepBHrIit ypok. O600mIeHNE 1 1 bubnuoreka LIOK
CUCTeMaTHU3alUs 3HaHUU https://m.edso0.ru/00ad9cb2
68 Pesepsublii ypok. O600111€HNE U 1 bubnuoreka IIOK
CUCTeMaTHU3alUs 3HaHUN https://m.edso0.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuecTBo yacoB

DJIEeKTPOHHbIE
Ne ara u(pposbie
Tema ypoka Konrtpoasnsie | IlpakTuyeckue A unpp
n/n Bcero u3ydeHusi | oOpazoBaTesibHbIE
padoThI padoThbI
pecypchl
[Iepnoanuecknii 3aK0H.

1 [lepnoauueckas cucrema 1 bubmuorexa [JOK
XUMUYECKHuX sneMeHToB JI. U. https://m.edsoo.ru/00adb59e
MenieneeBa
3aKOHOMEPHOCTH B

) W3MECHCHUH CBOMCTB 1 bubnmuoreka I[IOK
XUMHYECCKHUX 3JIEMECHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
Knaccudpuxanms u

3 HOMEHKIATYDA 1 bubnuoteka [IOK

P https://m.edsoo.ru/00adb7e2
HEOPTraHNUYECKUX BEIIECTB
Buapl xuMudeckoi CBsI3U U
4 THUIBI KPUCTAIINIECCKUX 1 bubmoreia TIOK

i P https://m.edsoo.ru/00adbac6
pelETOK
KonTponpnas padora Nel 1o
teme «lloBTopenue u

5 yrayOneHue 3HaHUI 1 1
OCHOBHBIX Pa3JIeJIoB Kypca 8
KJ1accay
Knaccupukamnusi XaMUIeCKuX

6 €aKI[IH 110 Pa3InYHbIM 1 bubmorexa I{OK
p P https://m.edsoo.ru/00adbch0
MpU3HAKaM




ITonsaTHE 0 cCKOpOCTH
XUMHYECKOUN peaKiuu.

bu6mmoreka [IOK

7
IlonsaTre 0 TOMOreHHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
Tlongarue o XUMHUUECKOM
paBHOBecHH. DaKTOPHI,

8 BJIIMSIIOINE HAa CKOPOCTH Buoauoreka LHOK
XUMUYECKOW peaklvy U https://m.edsoo.ru/00adc28c
[OJIO’KEHNE XUMHYECKOTO
paBHOBECHS

9 OKHCIUTEIIBHO- bubmmoreka LIOK
BOCCTAHOBHTEJIbHBIC PEAKIIUU https://m.edsoo.ru/00adcade
Teopus 31eKTPOIUTHYECKOMI

10 ,Z[I/IC(I:)OI_[I/IaL[I/II/IpCI/IJ'IBHBIe u bubmorexa LOK

' https://m.edsoo.ru/00adcd68
cia0ble HIEKTPOJIUTHI

11 Houusie ypaBHEHUS peaKil bubmaorexa LOK

yp P https://m.edso0.ru/00add448
XHUMUYECKHUE CBOMCTBA KUCJIOT
1 OCHOBAHUI B CBETE

12 MpeICTaBIICHUH 00 Bubmiorexa LOK
. https://m.edso0.ru/00add5d8

ANEKTPOTUTUUECKOU
IUCCOLMALIAN
XHUMHUYECKHUE CBOMCTBA COJIEN

13 B CBETE MPEJCTABICHUN 00 bu6mmoreka LIOK
3IEKTPOJIUTUYECKON https://m.edsoo.ru/00add8b2
IHUCCOLUALINU

" bubanorexa 1HOK

14 [TonsiTHe 0 TMApONU3E Coeit 1

https://m.edso0.ru/00add9d4




O00011eHNE U

bu6mmoreka LIOK

15 cUCTeMaTHU3alus 3HAaHUH https://m.edsoo.ru/00addd12
[IpakTnueckas padota Ne 1.
16 «Pelllere bubmnoreka IIOK
https://m.edsoo.ru/00addbfa
SKCIEPUMEHTATBHBIX 32721
KonTponbsnas padora Ne2 o
17 TeMe «NEKTPOIUTHYECKAS bubnnorexa LIOK
IUCCOLIMAIS. XUMHUYECKUE https://m.edsoo.ru/00addecO
peaxiuu B pacTBOpax»
OO01mas xapakTepucTHKa
18 ranljreHOBp XI/IMII)/I‘IGCKI/IG bubmorexa [TOK
. ’ https://m.edsoo.ru/00addfe2
CBOICTBA Ha IPUMEPE XJIOpa
Xnoposoaopoa. ComnsiHast
19 KHCJI0Ta, XUMHYCCKUE bubmmoreka IIOK
CBOICTBA, MOJIyYCHHE, https://m.edsoo.ru/00ade104
pPUMCHCHHE
[IpakTuyeckas padora Ne 2 o
20 teme «Ilonyuenune cosstHOM bubnnorexa IIOK
KHUCJIOTBI, U3y4CHHE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PeaKIUi, eCITi bubnnoreka [IOK
21
OJIMH U3 PEarcHToB JaH B https://m.edsoo.ru/00ade488
n30bITKE
99 OO6mmas xapakTepuCTHKa bubnuoteka I[{OK
251eMeHTOB VIA-Tpynmbl https://m.edsoo.ru/00ade64a
93 AnnoTponHbie MOAUDUKAITIT bubnuoteka [{OK

cepnl. Haxoxnenue cepsl u eé

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




COCMHEHUI B IPUPOJIE.
XHUMUYECKHUE CBOMCTBA CEPhI

CepoBoniopoJi, cTpoeHue,

24 (bu3nyecKkre U XUMUYECKHE bubmmorexa [TOK
= https://m.edso00.ru/00ade802
CBOMCTBa
Oxcunpl ceprl. CepHas
KHUCJIOTa, (pr3udeckue u bubmnoreka IOK
25 .
XHMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PeaKIHH,
JIe)KaIIHe B OCHOBE
MIPOMBIIIJIEHHOTO cTioco0a
. bu6mmoreka [IOK
26 [MOJIYYEHUS CEPHOU KUCIIOTHL.
https://m.edsoo.ru/00adec8a
XHUMUYECKOE 3arpS3HEHUE
OKpY>Karomien cpeibl
COCIMHEHUSMH CEPhI
97 Brrancnenue MaccoBoit 1011 bubmuoreka IIOK
BbIXOJIa IPOJAYKTA peaKkuu https://m.edso0.ru/00adec8a
OOm1ast XxapaKTepUCTUKA
37eMeHTOB VA-Tpynmnbl. A30T,
28 pacnpocTpaHeHue B IPUPOJIE bubmorexa ITOK
’ https://m.edsoo.ru/00adeea6
(hu3mYecKre U XMMHYECKHE
CBOICTBa
AmMHak, ero pu3sHUECcKue 1
29 XHMHYECKHE CBONCTBA bubmorexa I{OK
’ https://m.edsoo.ru/00adf004
MOTy4YeHUE U IPUMEHEHHUE
30 [IpakTuyeckas padbora Ne 3 o bubnnoreka [IOK

teme «[lonyuenne aMmmuaka,

https://m.edso0.ru/00adf180




HN3Yy4YCHHC €TO CBOICTBY

A3oTHasg KHcJIoTa, eé

31 (buznyeckre U XMMHYECKHE bubmorexa TIOK
. https://m.edso0.ru/00adf306
CBOMCTBa
Hcnonb3oBanue HUTPATOB U
COJIEl aMMOHUS B KaUeCTBE
MUHEpaIbHBIX YAOOPEHUH. bubmnoreka IOK

32 XUMUYECKOE 3arpsS3HEHHE https://m.edsoo.ru/00adf518
OKpYXarolIen Cpebl
COEIMHEHUSIMHU a30Ta
®docdop. Oxcun pocdopa (V)

33 u ¢pocdopHas Kucnora, bubnnorexa LIOK
(bu3nUecKre U XUMHUYECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJy4YECHHE
HcnonwszoBanue ¢pocdartor B
Ka4eCTBE MUHEPATbHBIX bubnnorexa IIOK

34 ynoOpeHuit. 3arpsi3HeHue https://m.edsoo.ru/00adfc20
PUPOIHOH cpenbl hocharamu
Yraepona, pactipocTpaHeHHE B

35 HpI/IpEI[e, gmnzeCKll)/Ie u bubmorexa [JOK

g https://m.edsoo.ru/00adfd9c
XUMHYECKUE CBOWCTBA
Okcuppl yriepojaa, ux
(hHU3UYeCKre U XUMHUYECKUE
36 CBOMCTBA. DKOJIOTHYECKUE bubmorexa I{OK
https://m.edsoo.ru/00adfebe
poOJIEMBI, CBI3aHHBIE C
okcuom yriaepona (1V)
37 VYronbHas KUCIOTA U €€ CONN bubmoreia TIOK

https://m.edso0.ru/00ae006c




[IpakTuueckas padora Ne 4 o
teme "l[lonyuenue

38 CKICTOMO Ta3d bubmuoreka IIOK
TJIEKHUCIIOrO Ta3a.
Y https://m.edso00.ru/00ae027e
KauecTBenHast peakuus Ha
kapOoHaT-MOH"
[lepBoHauanbHBIC TOHATHUS 00
39 OpPraHUYECKHX BEIIECTBAX KaK bubmorexa LOK
p https://m.edsoo.ru/00ae054¢
0 COEJIMHEHHUSX yTJIepo/ia
40 Kpemuuii 1 ero coexuHeHus bubmmorexa LOK
p https://m.edso0.ru/00ae080a
[IpakTrueckas padora Ne 5.
Pemenne
bu6mmoreka [IOK
41 SKCIEPUMEHTAIBHBIX 3a/]1a4 110
N https://m.edso0.ru/00ae0bf2
TeMme «Baxnaeumue
HEMETAJUIbl U UX COEOUHEHU»
KonTponpnas padora Ne3 1o
42 TeMe «Baxueime Brbmioreia HOK
https://m.edso0.ru/00ae0e18
HEMETAJUIBI M UX COEINHEHUD)
OO01mas xapakTepucTHKa
XUMHUYECKUX IEMEHTOB —
MeTamIoB. Merayumdeckas
bu6mmoreka [IOK
43 CBSI3b U METaJIMYECKas
. https://m.edso0.ru/00ae103e
KPHUCTALTHYECKAs pEIIETKA.
duzuueckue cBoiicTBa
METAJUIOB
XUMHUECKHE CBOMCTBA
44 MCTAJJIOB. bubmuoreka LIOK

DJIEKTPOXUMUYECKUN Pl
HaINpsKEHUH METAJIIIOB

https://m.edso0.ru/00ae1156




OOm1re criocoObl OTYYEHUS
MeTtaiioB. CIuiaBbl.
Brruucnenns no ypaBHeHUAM

bu6mmoreka [IOK

45
XUMUYECKUX PEaKIUH, eCII https://m.eds00.ru/00ae1156
OJIUH U3 PEareHTOB COJICPIKHUT
MpUMECH
46 [TonsiTue o koppo3un bubnnoreka [IOK
METaJIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 Wlenowpie MeTal el https://m.edsoo.ru/00ae14b2
48 Oxkcuabl ¥ THAPOKCHUIBI bubmmoreka [TOK
HATPUS U KaJIUs https://m.edsoo.ru/00ae14b2
49 [[{enmouHO3EeMENBHBIE METAJLITIBI bubmmoreka [TOK
— KaJbILHH U Mardui https://m.edsoo.ru/00ae15e8
50 Baxwueiimme coeuHeHAS bubaunoreka LJOK
KaJIBIU https://m.edsoo.ru/00ae15e8
51 O06o001eHne u
cUCTeMaTHU3alus 3HAaHUH
JKEcTKOCTh BOBI M CTIOCOOBI bubmuoreka I[IOK
52 N
€€ yCcTpaHeHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 mo
53 Terl)we ")KéCTKOCI;L BOJIBI bubmorexa ITOK
. a " https://m.edsoo.ru/00aelae8
METO/bI €€ yCTpaHeHUs
. bubnuoteka [IOK
>4 AJIOMHHHH https://m.edsoo.ru/00aelc64
AmdorepHbIe cBOMCTBa bubmuorexa LJOK
55
OKCHJa U THAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka LIOK




https://m.edso0.ru/00ae1d86

S7

OKCH/IBI, TUAPOKCHIBI M COJTH
xenesa (I1) uxenesa (1)

bubmmoreka LIOK
https://m.edsoo.ru/00ae35e6

58

O06001IEeHne u
cucTeMaTH3aIus 3HaHUI

59

[TpakTuyeckas padora Ne 7.
Pemenue
SKCHEPUMEHTAIBHBIX 33124 110
TeMme «BaxHenne MeTabl 1
HX COCAUHCHUS)

bubmuoreka I[IOK
https://m.edsoo.ru/00ae3de8

60

BorunciieHns o ypaBHeHUAM
XUMHYECKUX PEaAKINiA, €CIH
OJIMH U3 PEarcHTOB JIaH B
U30BITKE WU COACPKUT
npuMecH. Beruucnenus
MacCOBOM JI0JI BBIXOJA
IPOLYKTa peaKkunuu

bu6mmoreka [IOK
https://m.edso0.ru/00ae1750

61

O00011EeHNE U
CUCTEMATU3ALMS 3HAHUN

62

Kontponpsnas padora Ned no
TeMe «BakHenIe MeTajuIbl U
UX COEINHEHUI

63

BemectBa u marepuabl B
MIOBCETHEBHOM KU3HU
JeJ0BeEKa

bubaunoreka LJOK
https://m.edso0.ru/00ae3f50

64

XHUMUYECKOE 3arpsi3HEHUE
OKPYXKaroIIEN CPebI

bubmnoreka IJOK
https://m.edso0.ru/00ae4270

65

Ponb xumuu B pereHun

bubmmoreka IIOK




OKOJIOTHYCCKHUX Hp06J'IeM

https://m.edso0.ru/00ae4270

66 Pesepsublii ypok. O00011eHNE 1 bubnnoreka IIOK
A CUCTEMATHU3aLMI 3HAHUH https://m.edso0.ru/00ae0d0a
67 PezepBHbIii ypok. O60011eHNE 1 bubmuorexa [JOK
Y CUCTEMAaTHU3aLMs 3HaAHUN https://m.edsoo.ru/00adb33c
68 PezepBHblii ypok. O60011eHIE 1 bubmuorexa [JOK
U CHCTEMAaTH3aIHA 3HAaHUN https://m.edso00.ru/00ad9ch2
OBILIEE KOJIMYECTBO HACOB 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O MTPOIECCA
OBSA3ATEJ/IBHBIE YYUEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensia O.C., OctpoymoB N.T"., Cnaakos C.A.,
AknmonepHoe obmiectBo «M3matenberBo «lIpocBerieHney
* Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB U.T"., Cnagkos C.A.,

AxmmmonepHoe o6miectBo «M3narenscTBo «IIpocBerienuey

METO/JIUYECKUE MATEPHUAJIbI JJIS1 YUUTEJIS
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBEHb .-
Peanuzanus-tpedoBannii-dOI'OC-ocHOBHOT0-00111€r0-00pa30BaHusl. -

Meroauueckoe-mocooue-ais-yuutens.pdf

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

Beenurenannbiehttp://www.chemnet.ru I'azera «Xumusi» 1 caiT i yautens «51
U1y Ha YPOK XUMUNY

http://him.1september.ru Exunas xomexnus L{OP: [TpeqmeTHas KoyieKus
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EcrecrBenHO-Hay4YHBIC
skcriepuMenThl: xuMus. Komnekuusa Poccuiickoro o0mieo0pa3zoBaTebHOTO

nopraia

http://experiment.edu.ru AJIXMMUK: caiit JI.}O. Anuk6epoBoit


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/

http://www alhimik.ru Beepoccuiickast omummnuaza mKoJIbHAKOB 10 XUMHUH
http://chem.rusolymp.ru Opranudeckass XUMHs: SICKTPOHHBIN YUCOHUK IS
CpEIHEN MIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMUU: 3JICKTPOHHBIH y4eOHUK


http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
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