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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 0011ero oOpa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yJdbTaTaM OCBOEHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHusl, PEACTaBICHHBIX
B O®I'OC OOO, a Takke Ha OCHOBe (QenepanbHOM pabouell MPOrpaMmbl
BOCIIUTAHUS U C YUETOM KOHIICTIIUU MPEINOaBaHusl y4eOHOro npeamMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T MNPENCTABICHUE O LEIAX, OOl CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOYyYAIOMIUXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE MIPEAMETHOE CoJiepKaHue,
NpeayCMaTPpUBACT PACHPEACICHUE €ro IO KilaccaM W CTPYKTYpUpPOBAHUE MO
pazgenaM M TeMaM IMpPOrpaMMbl MO XHUMHH, ONPEAENSIeT KOJUYECTBEHHbBIC H
Ka4E€CTBECHHbIC XapaKTePUCTUKU COZIepKaHUS, PEKOMEHYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHS] XHMHMHU C YYETOM  MEKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU  y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarouuxcsi, ONpeaAeNsIeT BO3MOXXHOCTH  TIpeaAMeTa IS
peanuzainu TpeOOBaHHWM K pe3ysibTaTaM OCBOCHHS OCHOBHOUM 00pa3oBaTeNIbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIET0 0Opa3oBaHMs, a TaKkKe TpeOOBaHUM K
pesynbrataM oOy4eHHs] XMMUU Ha YPOBHE LieJIeH M3y4YeHUs NMpeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATENHHON NIESITEbHOCTH OO0YYalolerocs IO OCBOEHUIO
y4e0OHOTr0 coJiepKaHusl.

3HaHME XHUMHUH CIYXHUT OCHOBOM it (OpMUPOBAaHHS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeACTaBICHU O MaTepUaTbHOM EIWHCTBE MHpPA, BAKHYIO
poJib UrparoT (QOopMUpYEMble XUMHUEU MPENCTaBICHUS O B3aMMOIIPEBPAIICHHIX
SHEPrud M 00 DBOJIONUU BEHIECTB B MPHUPOJE, O MyTAX pPEUICHUs TI00ambHBIX
npoOJjieM YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOH, DHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXHOCTEH IS CaMOpasBUTHA U
dbopMupoBaHUs KyJIbTYPhI JUYHOCTH, ¢€ o0mmIel 1 (QyHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B )OPMHUPOBAHNE MBIILJICHUS U TBOPUECKHUX CITIOCOOHOCTEM
oOydJalImuxcsi, HABBIKOB HMX CAMOCTOSITENILHOM  y4yeOHOUW  JesTeNbHOCTH,
AKCHEPUMEHTAJIBHBIX M MCCIEIOBATEIbCKUX YMEHUW, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HHM, TaK U B TPO(HECCHOHATEHON EATETHHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBILIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IVIS/1a HA €IMHCTBO MPUPOJIBI U YEIOBEKA, SBJISIETCSI OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUY €CTECTBEHHO--HAYYHOU TPAMOTHOCTH 00 yJarOIINXCS;



crocoOCTBYeT OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlaHHble HampaBieHUs B OOYYEHMHM XUMHUHM OOECHEUMBAIOTCS CHEIU(PUKON
COlep>KaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABISIETCS  NEeJaroruyecku
aJanTUPOBAHHBIM OTpakeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpPENeIEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00IlI€r0 0Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOCHHE OOYYAIOIIUMHCS CUCTEMBI MEPBOHAYAIBHBIX MOHSATUNA XUMHUHU, OCHOB
HEOPraHMYEeCKOM XUMHUM W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TOHSITUN
OpraHUYeCKOM XUMHUHU.

CrpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUU C(HOpPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxonaa Kk e€ uzydenuro. CoaepikaHue CKJIaJbIBA€TCA M3 CHCTEMbI
MOHSATUN O XUMUUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI TOHSATUM O XUMHUECKOM
peakiuu. OO0e 9STU CHUCTEMBl CTPYKTYPHO OpraHHU30BaHbl [0 MPHUHITUITY
MOCJICIOBATEIILHOTO Pa3BUTHS 3HAHHI HAa OCHOBE TCOPETUUECKHUX TPEACTaBICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YYeHHS KaK OCHOBBI BCET'O €CTECTBO3HAHMSI;

— [lepuoanueckoro 3akoHa J[. 1. MeHaeneeBa kKak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHS O CTPOCHHUH aTOMa U XUMUYECKOM CBA3U;

— TpeNCTaBICHUN 00 DIIEKTPOJIUTHYECKON AHMCCOLMAllid BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCCMATPUBAIOTCA HAa OCHOBE OMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJJHOTO
YPOBHSA K JPYroMy, BBINONHSS (GYHKIUA OOBACHEHHS M TPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOJYyYECHHS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHUMHHU  CIIOCOOCTBYeT  (HOPMUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABJISAIOLIECH HAYyYHOU KAPTHUHBI MHUPA B JIOTHKE
e€ CHUCTEeMHOW NpPHUPOJIbI, LEHHOCTHOTO OTHONIIEHUS K HAyYHOMY 3HAaHHUIO U
MeToJaM TO3HaHMs B Hayke. M3yueHue XMUMHUHU MOPOUCXOAUT C MPHUBICUECHUEM
3HAHWA U3 paHee M3YUYEHHBIX YyUeOHBIX MpeaMeToB: «OKpYKAIOMUNA MUPY,
«buonorus. 57 knacce» U «Du3nka. 7 Kiacey.

[Ipy w3ydyeHWH XUMHH TPOUCXOAUT (POPMUPOBAHHWE 3HAHWN OCHOB
XUMHUYECKOW HAyKU KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
NEATENIbHOCTU YEJIOBEKa M KaK OJJHOIO0 U3 KOMIIOHEHTOB MHUPOBOMW KYyJIbTYpHI.
3amaya yuyeOHOro mpeameTa COCTOUT B (OPMUPOBAHUU CUCTEMBI XHMHUYECKUX
3HAHUN — BaKHEHUITHUX (PAKTOB, MMOHATHHA, 3aKOHOB M TEOPETUUCCKHUX TOJIOKESHUM,
JOCTYMHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKTepa, siI3blKa HAyKH, B



OpuoOOIIEHUH K HAyYHBIM METOJaM TIO3HAHMS TPpU H3YyYCHHH BEIIECTB W
XUMHAYECKUX peakluuid, B (OPMHUPOBAHUH M PA3BUTHUU MO3HABATEIBHBIX YMEHHUH H
UX TPUMEHEHWHM B Y4eOHO-TIO3HABATEIBHOW M y4eOHO-MCCIIENOBATEIHCKON
AESTeNbHOCTH, OCBOCHHMM TPABUI OE€30MacHOro OOpalieHHs C BEIIeCTBAMHU B
MOBCEITHEBHOM KU3HMU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUe e, KaK:

— (QopmupoBaHHE WHTEIUIEKTYalbHO pa3BUTOM IJWUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHATHIO PEIICHUH,
CIIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIIOBUSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHHMS Ha CHCTEMaTH4eCKoe TMpUOOIIeHUE
O0yJaroUIMXcss K CaMOCTOSTEIBHON MMO3HABATEIBHON JEATEIBHOCTH, HAYYHBIM
METOoJlaM TIO3HaHUsA, (HOPMUPYIOIIUM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMHU;

— obecrieyeHre yclIOBUM, CTOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
OIbITa Pa3HOOOpPA3HON MAEATETHPHOCTH, TO3HAHWS W CAMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KJTFOUEBBIX KOMIIETCHIIMI), WMEIONINX YHUBEPCAIbHOE 3HAUCHUE MIJIs
pa3IMYHBIX BUIOB JCATCILHOCTH;

— (QopmupoBanue oO0meH (YHKIMOHAIHPHOW H €CTeCTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM YHCJI€ YMEHHHA OOBSCHATh W OIICHUBATH SIBJICHUS
OKPY’)KafoIllero MHUpa, WCIOJb3Yysl 3HAHWS W OIBIT, MOJYYCHHBIC NPU H3yYCHUH
XHUMUH, TPUMEHSATh WX TPU PEUICHHH MpoOJeM B TIOBCEIHEBHOW JKU3HU W
TPYAOBOH IEATEIHHOCTH;

— (QopmupoBaHHe Yy OOydYarONIMXCSd TYMaHUCTHYECKHX OTHOIICHHUH,
NOHUMAaHUSl TEHHOCTH XHUMHYECKUX 3HAHUW JUIS BBIPAOOTKH DKOJIOTHYECKU
I1eJIECO00Pa3HOTO TIOBEJEHUS B OBITY H TPYAOBOH JEATCIBHOCTH B IENSIX
COXpaHEHUS CBOETO 3I0POBbS U OKPYKAFOIICH MTPUPOTHOMN CPEIbI;

— pa3BUTHEC MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO W
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOGHHsS OOIIEUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpO(dUIIS M HAIpaBIEHHOCTU AalbHEHIEro
o0yJeHusI.

OOmiee 4WCIO 4YacoB, OTBEACHHBIX Mg H3Y4YEHUS XHMHUU Ha YPOBHE
OCHOBHOT0 001IIero 00pazoBanus, coctapiseT 136 yacos: B § kiacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIAEPKAHUE OBYUEHUA

8 KJIACC

IlepBoHa4Ya/IbHBbIE XUMHYECKUE TIOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemectBa. du3nyeckue CBOKWCTBA BEIIECTB. ATIPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTO/axX MO3HAHUS B XUMUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJICKYJIBl. XUMHYECKHUE dJIEeMEHThl. CHUMBOJIBI XHMHYECKUX
3neMeHTOB. [IpocThie U ClI0XKHbIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckas ¢opmyna. BaleHTHOCTP aTOMOB XHUMHYECKHUX AJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAsT aTOMHasg Macca.
OtHocuTENbHAST MOJIEKYJIsIpHAsg Macca. MaccoBas J0Jisi XMMUYECKOTr0 3JIEMEHTa B
COEMHEHHH.

KomnuecTBo BemiectBa. Moisib. MonsipHas macca. B3auMocCBsA3b KOJIMYECTBA,
MacCchl W YHCJIAa CTPYKTYPHBIX €IUHMI] BemiecTtBa. Pacuérel 1o dopmynam
XUMUYECKUX COSTUHCHUM.

dusznYecKue U XUMUUYECKHE SBJIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHs Macchl BellecTB. XuUMUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHaA).

Xumuueckuii IKCnepuMenm:

3HAKOMCTBO C XMMHUYECKOHM IMOCYA0H, MpaBuUiaMu paboThl B JabOpaTOpuu U
npuéMamMu obpaieHus: ¢ 1abopaTopHbIM 00OpPYAOBAHHEM, W3YYEHUE U ONHUCAHUE
(bU3MYECKUX CBOMCTB O0pa3lloB HEOPTraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHAEHCALMs BOJbI) U XUMUYECKHX (FOPEHHE CBEYH, MPOKAIHBAHUE
MEJTHON TIPOBOJIOKH, B3aMMOJICHCTBHE Meja C KUCIOTOW) SIBJICHUM, HAOJIOICHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKHX peakuui (paslioKEeHHUE caxapa,
B3aMMOJICHCTBUE CEPHOM KUCIOTHI C XJOPHUIOM Oapusi, paslioKEHUE TUAPOKCUIA
menu (II) mpu HarpeBanuu, B3auMOJIEUCTBUE Kene3a ¢ pactBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3eieHHs] CMeCel: ¢ TMOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BBITIApUBAHUE, JUCTHILISAIMSA, XpoMaTorpadusi, mpoBeIeHne OYNCTKU MOBAPEHHOU
conmu, HaOJIOJEHWE W  ONHWCaHHWE  pPe3yJbTAaTOB  MPOBEACHHS  OIIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJEJIEH MOJIEKYI
(IIapOCTEPIKHEBBIX ).

Ba:xHelilue npeacTaBuTe 14 HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 37€eMEHT U MPOCTOE
BemiecTBo. HaxokaeHue kuciopoja B mpupone, (U3NYECKHME U XUMHUYECKHUE
cBoicTBa (peakuuu ropeHusi). Oxcunabl. [Ipumenenne kucnopona. CrocoObl



MOJIyYeHUs KUCIOpoJa B Jlabopatopud U MOpombliieHHOCTH. Kpyrosopot
KHciopoza B mpupoe. O30H — auIoTponHas MOoAU(PUKALMS KUCIOPOIa.

TernoBoll 3(p(EKT XUMHUYECKOM peakUuuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE pEaKIuu. TOIUIMBO: yroiab M METAaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CIIOSI.

Bopopon — »snemenT u mpocrtoe BemecTBo. HaxoxaeHue Bomopona B
npuposie, (Guznueckue W XMMHYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

Monsipabiii  00bEM  Ta30B. Pacy€Thl 1O XUMHUYECKUM YpPaBHEHHUSIM.

dusnyeckue cBoiicTBa BoJbl. Bosia kak pacTBoputelb. PacTBopHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbl. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT BOAbI B MPUPOJIE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  coseoOpa3ytonie (OCHOBHBIE, KHCIOTHBbIE, aM(OTEpHbIE) U
HeconeoOpasyromue. Homenknatypa okcuaoB. Dusznueckue M XUMHYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuIoB.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHui. PU3MYECKHE W XMMHUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne OCHOBaHUI.

Kucnotel. Knaccudukarus kucinor. Homenknarypa kucinor. dusndeckue u
XUMHYECKHE CBOMCTBAa KHUCJIOT. Psn aktuBHoctm MetayuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenkiarypa coneit. @u3ndyeckue MU XUMUYECKUE CBOMCTBA COJICH.
[Tomyuenue comnei.

I'eneTnyeckas cBsI3b MEXK/Y KJIacCaMU HEOPTaHUUECKUX COEUHEHUH.

Xumuueckuii IKCnepumMenm:

KA4YECTBEHHOE ONPENECICHUE COAECPKAHUs KHCIOPOAa B BO3AyXE, MOJIYUYCHHUE,
coOupaHue, pacrno3HaBaHWE U W3YYCHUE CBOWCTB KHUCIOpPOAa, HAOIOJCHHE
B3aUMOJICMCTBUSL BEIIECTB C KHUCIOPOJOM M YCJIOBHS BO3HUKHOBEHHUS U
MpekpaimieHus ropeHus (mokapa), O3HAKOMJIEHHE C OOpaslaMu OKCHAOB H
ONMHMCAaHWE WX CBOWMCTB, TOJydYeHHE, COOMpaHWE, pPACIO3HABAaHUE W M3yUCHHUE
CBOWCTB BOAOpoJia (TOopeHue), B3auMojencTBUe Bojopoaa ¢ okcuaoMm meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOJEHNUE O00pa3IllOB BEIECTB
KOJMYEeCTBOM | MOJb, HMCCleNOBaHHE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM J0JIEN pacTBOPEHHOIO BEIIECTBA, B3AUMOAECHCTBUE BOJbBI C METAJIAMU
(HaTpuem u Kaibl[MeM) (BO3MOXKHO HMCIOJIb30BaHUE BUACOMATEPHUAJIOB),



uccienoBaHue oOpa3lOB  HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW MHIMKATOPOB B PACTBOpPAX KHUCIOT U IIENIOYEH,
uzydyeHue B3aumozeicTBus okcuga meau (II) ¢ pactBopoMm cepHOl KHUCIOTHI,
KUCJIOT C MeETaJUlaMH, PEaKIuid HEeUTpaau3aluH, MNOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METAJUIa APYTUM M3 PacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTANIbHBIX 3a/lad 1o TeMme «BaxHeimue Kiacchl HEOPraHUYECKUX
COEUHECHUIY.

HHepuoagnuecknin 3axkoH u Ilepumoauyeckass cucreMa XHMHYECKHX
iemenToB JI. U. MenageneeBa. CtpoeHue aroMoB. XMMHUYECKAS CBS3b.
OKHCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KIaCCU(DUKAIIMK XUMHUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEOYHBIE U IIETIOYHO3EMEIbHbIE METaJlIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIE OKCHIbI
U TUJPOKCU/IBI.

[Tepuonndeckuii 3akoH. [lepronnueckas cucteMa XMMAYECKUX 31€MEHTOB /JI.
N.  MenneneeBa.  KoporkomepuonHas W JAJUHHONEpUoAHass  (HOpMbI
[Tepunoguueckoit cucrtembl xumuueckux snemeHToB [[. . Menaeneesa. llepuobl
U rpynnbl. PUMYECKUNA CMBICI TOPSAJIKOBOIO HOMEpa, HOMEpPOB IMepuoaa u
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otonbl. DnexkTponsl. CTpoeHue
ANEKTPOHHBIX  000J04€K aroMoB TepBbIX 20 XUMHUYECKUX DIIEMEHTOB
[Tepuognueckoit cucremsl . M. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUS pajluyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue [lepuonndeckoro 3akoHa u Ilepuoauueckoit cUCTEMbl XUMUYECKUX
BJIEMEHTOB 11 pa3BUTUA Hayku W mnpaktuku. . WM. MengeneeB — yd€HbId UM
rpakIaHUH.

Xumuueckass cBs3b. KoBaneHTHast (mojisipHass W HEMOJSIpPHAsi) CBS3b.
DIEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MOHHAs CBA3b.

Crenenp oxucieHus. OKHCIHTEIbHO--BOCCTAHOBUTENIBHBIE  PEAKIIUU.
[Iporecchl okucineHus: 1 BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4eHHe OO0pa3IoB BEMIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT W IIEJIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUU
(ropenue, peakiu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmnule céazu



Peanuzamusa MexnpeaMeTHbIX CBA3€M NpU M3YyYCHUHM XUMHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 MCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO--HAyUYHBIX
MOHATUH, TaK U TOHATHM, SBJISIONIMXCA CUCTEMHBIMU JJIsI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO61mue ecTecTBEHHO--HAyUHbIE MOHATHS: Hay4YHBIM (akT, TUIIOTE3a, TeOpHs,
3aKOH, aHallu3, CHUHTE3, KilacCudUKanus, TMEePUOJAUYHOCTh, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: marepusi, aToM, OJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOMNbI, PAAUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUN 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, a3, (PU3WYECKHUE BEIMYHUHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: porocuntes, npixanue, buochepa.

I'eorpadusi: armocdepa, ruapocdepa, MuHEpasibl, TOpHbIE MOPOIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHUYECKasl peaKIus

[Tepuonnueckuii 3akoH. [leproanyueckas cucteMa XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, KaJWs, KaJIbLHUS W HX
COEMHEHUI B COOTBETCTBUM C MOJIOKEHHEM »3yeMeHTOB B Ilepuognueckoii
CUCTEME U CTPOECHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHIBl XUMHUYECKOW CBSI3U. THUIIBI KPUCTAJUIMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THNA KPUCTAIUIMYECKOW PEIIETKH U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTAaHUYECKHUX BEILIECTB.

Knaccudukaiuys XuMuuecKuX peakiuii o pa3IudHbIM IpU3HaKaM (110 YUCITy
M COCTaBy YyYacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TeroBoMy 3ddexTy, 1o
W3MEHEHHIO CTETICHEH OKHUCICHUS XUMHUYECKHUX SJIEMEHTOB, IO OOpPaTHMOCTH, TI0
YYaCTHIO KaTajau3aTopa). JK30- U IHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YpaBHEHUSI.

[lonsiTue o ckopocTH XuUMUYecKOW peakmnuu. [loHsATHE 00 00paTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusax. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. [lonstne o xkarammse. [IoHsITHE O XMMUYECKOM paBHOBeCHU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIUMU U TMOJOXKEHUE XUMHUYECKOIO
PaBHOBECHSI.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIMTEIbHO-BOCCTAHOBUTENBHON peakiun. COCTaBICHUE YPAaBHEHUM



OKHCJIUTENbHO--BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCIOJB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust NEKTPONIUTUUECKON TUCCOUMALIUU. DINEKTPOJIATHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3M AUCCOLMALAM BEIIECTB C PA3JIMYHBIMU BUAAMHU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIE U CIa0bIe DJIEKTPOIUTHI.

Peakiiuu nonnoro oOMeHa. Y ciioBusi MpOTEKaHUSI peakluii MOHHOTO 0OMeEHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMW U coOJeil B CBeT€ MNPEJICTAaBICHUH 00 BIEKTPOJUTUYECKON
nucconuanuu. KauecTBeHHbIE peakiiuy Ha MOHBL. [IoHATHE O TUAPOIU3E CONEN.

XumuuecKkuii IKcnepumenm:

O3HAKOMJICHHE C MOJAEISIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHMYECKUX
BEIIECTB — METAJIOB M HEMeTa/uioB (Tpadura W anMmasa), CJIOXKHBIX BEIICCTB
(x;opua HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pPEaKINU
OT BO3JEHUCTBHUS Pa3IUUYHBIX (PAKTOPOB, HCCICIOBAHUE JJICKTPONPOBOTHOCTU
pacTBOpOB BEUIECTB, Mpollecca JAUCCOLUMAIMUA KHUCJIOT, WIEI04Yed U coJien
(BO3MOXKHO  HCIIOJIb30BAaHME  BHUJEO  MaTEpPHAOB), IMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKK  MPOTEKAHWUS  peakiuii  HMOHHOro  OoOMEHa
(oOpazoBaHue ocajaka, BbIJEJICHHE Trasza, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIUI
(ropeHue, peakiuu pasiioKEeHHs, COCIMHEHHUS), pacro3HaBaHUE HEOPTraHWYECKHUX
BEIIECTB C IIOMOLIBK0  KAYECTBEHHBIX pEaKUUMW Ha HOHBI, PEUICHUE
JKCIIEpPUMEHTAJIbHBIX 3a/a4.

Hemerajiibl ¥ MX COeIUHEHUSA

OO6mast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOTEHOB. XHMHWYECKHME CBOWCTBA Ha MpUMEpPE  XJIOpa
(B3auMoOJEIICTBUE C METaUIaMU, HEMETaJUIaMHM, Iejioyamu). XJIOPOBOAOPOA.
CongHasi KUCIIOTa, XMUMHUYECKUE CBOMCTBA, MOJy4YeHUE, MpUMEHEHue. [leiicTBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHM3M 4esoBeKa. BaxHeWmine XJIOpuabl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapakrtepuctuka s1aeMeHToB VIA-rpynmbel. OcoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue M (Pu3MYecKue CBOMCTBA
MPOCTHIX BEHIECTB — KUCIOPOA U CEphl. AJIIOTPONHBIE MOIU(DHUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa ceprl. CepoBOIOPOJ, CTpoeHHE, (U3HUECKUE U
XUMUYecKkre cBorcTBa. OKCUABI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kwmciora, (Qu3HUecKue W XHMHYECKHE CBOWCTBa (0OIIME  Kak
MPEACTaBUTENS Kjlacca KHUCJIOT U crhenudpuyeckrne). XHUMHUYECKHE pPEaKInH,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CMOCO0a MOJYYeHUS! CEPHOM KHCIIOTHI.
[Ipumenenune cepHor KUcIoThl. CoJin CEpHOM KUCIIOThI, KAYECTBEHHAS PEaKUrs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COeNMHEHUN B mpupoge. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEeH Cpellbl COCAMHEHUSIMH Cepbl (KHUCIOTHBIE HOXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepuctuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. A30T, pacHpOCTpaHEHHE B MPUPOJE,
dbuzndeckue U XuMu4Yeckue cBoiicTBa. KpyroBoport a3ora B npupoje. AMMUaK, €ro
dbu3nYecKre U XUMHUUYECKHE CBOMCTBA, MojlydeHue u npumenenue. Coyim aMMOHUS,
ux (pu3nyecKkue U XUMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCJOTa, €€ MojydeHue, (Ppuznueckue U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENS Kilacca KUCIOT M crenuduyueckue).
Ucnonw3oBanne HUTPATOB W COJIEH aMMOHHUS B KadeCTBE MHUHEPAIbHBIX
ynoopeHuii. XMMUYECKOE 3arpsi3HEHHE OKPYXKalollel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCOTHBIE JOXAM, 3arps3HEHUE BO3AyXa, MOYBBI M BonoEMOB). Docdop,
ajutotTpornHbie Monudukanuu docdopa, Puznueckue W XMMUYECKUE CBOMCTBA.
Oxcup docdopa (V) u dpochopnast kucinora, GU3NIECKHe 1 XUMHUUESCKHE CBONCTBA,
nonyuyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapaxkrtepuctuka 3aeMeHTOB [VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHble  CTENEHM  OKHUCICHHUsA.  YTIEepol,  aJUIOTPOIHbIC
Moau(UKALMK, pacHpoCcTpaHeHHe B TpHUpoAe, (U3MUECKHEe U XUMUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yriepoaa B npupone. OKCuabl yrieponaa, ux
¢usznueckre W XUMHYECKHE CBOMCTBA, JEWCTBHE Ha KUBbIE OPraHU3MBI,
NOJIyYeHHE W TPUMEHEHUE. DKOJOTHYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHJIIOM
yraepoaa (IV), rumore3a rio00aibHOrO TOTEIJICHUS KJIMMaTa, MapHUKOBBIN
addekr. YronpHas KUcIoTa M €€ conM, uX GU3NIECKHe U XMMUYCCKHE CBONCTBA,
nojiyueHue u mnpuMmeHenwe. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEAUIIMHE, MTPOMBIIIEHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbIC MOHATHS 00 OPTAHMYECKHUX BEIIECTBAX KaK O COCAMHEHUSX
yrieponaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TaHOJI, TIITUIEPUH, YKCYCHAasl KUCJIO0TA).
[IpupogHbie WCTOYHUKHA YTIIEBOJAOPOAOB (Yroiib, MPHUPOIHBIA Ta3, HEDTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY W MNPOMBIILIICHHOCTH.
[lonsiTe 0 OMONIOTUYECKHN Ba)KHBIX BEILIECTBAX: XKUpaX, OeNKax, yrieBogax — U ux
polii B OKM3HM 4YeJoBeKa. MarepuanbHOe €IMHCTBO OpPraHMYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero @usnueckue W XUMHUYECKHE CBOWCTBA, IMOJYy4YEHHE U
npuMenenne. CoeauHeHUs KpemHusi B mnpupone. OOimue mnpeacTaBieHus o0
okcune kpemuus (IV) u kpemHueBoi kuciore. CHUIMKAThI, X UCIOJIb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BaxxHellline CTpOUTENIbHbIE MAaTepHalbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, xkene300eToH. [IpobineMbl 0€30MacHOTO HMCMHOJb30BaAHUS
CTPOUTENIBHBIX MAaTEPUATIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuiit IKCnepuMenm:

M3yueHHUE 00pa3ll0B HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil Ha XJOPHUJ-UOHBI U HAOJIOJICHUE TTPU3HAKOB
WX TPOTEKaHWs, ONBITHI, OTpaxaromue (HU3NYECKHe W XHMHYECKHE CBOMICTBA
rajloreHOB M HUX COCIUHEHUH (BO3MOXXHO HCIIOJIh30BaHUE BHUIACOMATEPHAIIOB),
O3HAKOMJICHHE ¢ 0Opa3laMu XJIOPUAOB (TajJOT€HHIOB), O3HAKOMIICHHE C
oOpazmaMu  ceppl M €€  COCIUHCHUSMU  (BO3MOXXHO  HCIIOJb30BaHUE
BUJIEOMAaTepUalioB), HAOIIOACHUE Mpollecca OOYIIMBAaHUS caxapa IO/l JeHCTBUEM
KOHIICHTPUPOBAHHOW  CEPHOM  KHUCJIOTHI, U3YYECHHE XHUMHUYECKUX CBOMICTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOW peakIuu Ha Cylbdart-
MOH W HaOJIOJICHHE Mpu3Haka e€ MPOTEKaHHs, O3HAKOMJICHHE ¢ (HU3UYECKUMU
cBolicTBamMu a3oTa, ¢dochopa M HX COCAUHECHHH (BO3MOXKHO HCIOJIB30BAHUE
BUJICOMATEpUAJIOB), 00pa3liaMu a30THBIX U QOcPOpHBIX ya0OpeHui, mosydeHue,
coObupaHue, paclo3HaBaHUE W M3YYEHHE CBOWCTB aMMHUaka, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHUE NMPU3HAKOB
UX MPOTEKaHUs, B3aUMOJICCTBHUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEJBIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4eHUE MoJeNen
KPUCTANTMYECKUX PEIETOK anmasza, rpadura, QymiepeHa, O3HAKOMIIEHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOTa3a, MOJydyeHHue, cOOUpaHue, paclo3HaBaHUEe U HU3y4deHUE
CBOICTB YIJIEKMCJIOTO Tra3a, MPOBEICHHE KAaueCTBEHHBIX peakKIii Ha KapOoHAT U
CWIMKAT-UOHbBl W H3yYCHUE [PU3HAKOB UX MPOTEKaHUs, O3HAKOMJICHHUE C
OPOJIYKIHMEN CUIMKATHOM MPOMBINIUIEHHOCTH, PEMIEHUE HKCHEPUMEHTAIbHBIX
3az1a4 o teMe «BakHelnme HeMeTaJuIbl U UX COETUHEHU)).

MeTaJjibl 4 UX COeIMHEHUSI

OO6mast XxapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJIOB HA OCHOBAaHUU
ux nojioxkeHuss B llepmommueckol cucreme xumuyeckux snemeHtoB J[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHre MeTamioB. Mertaminyeckasi CBSI3b U
METAJUIMYECKAs] ~ KpHUCTaJUIMYecKas  Peme€TKa.  JJIEKTPOXUMHUYECKUH  psll
HaMpsHDKeHUH MeTaioB. PU3NYECKre W XMMHUYECKHUE CBOWMCTBa MeTaiioB. O0mue
CIOCOOBI TIONY4YeHHS] MeTaioB. [loHATHE O KOppPO3WM METAIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CmiaBbl (CTallb, YYTyH, JIOPaTIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoOJIO)KeHUE B [lepruoanyeckon cucTeMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpO€HHME HMX aTOMOB, HaXxOXJIECHUE B MPUPOJIE.
®dusnueckue U XUMUYECKHE CBOWCTBA (Ha mpumepe HaTpus U Kanus). OKCuabl U



TUAPOKCHUABI HATpus W Kanus. lIpuMeHeHuWe IIeNOYHBIX METaIOB MW UX
COCIUHEHHUN.

IllenoyHO3EMENBHBIE METAIBI MarHMM M KaJdblUM: TIOJO0XXEHHUE B
Ilepuonnueckon cucrteMe xuMudeckux sieMeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaxoXJieHue B npupoje. Duzndeckre 1 XMuMUIECKUE CBOMCTBA MarHUs
U Kaiblus. Baxueiliue coelMHEHUS KaublUs (OKCHI, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: NOJIO)KEeHUE B [leproinueckoil CucTeMe XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToMma, HaxoxKAcHUE B npupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA afOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIA U THIPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B llepnoanueckoi cuctemMe XMMHUYECKUX 3JIEMEHTOB [l.
. MenaeneeBa, CTpOCHME aroMa, HaxoxkjaeHue B mnpupojge. Ddusnueckue u
XHUMHYECKUE CBOMCTBA jkese3a. OKCHIbl, THAPOKCHU LI U coiu skene3a (I1) u sxenesa
(IIT), ux cocraB, CBOIMCTBA U MOJyYCHHE.

Xumuueckuiit IKCnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMud METAJJIOB M CIUIaBOB, HUX (PU3HMUECKUMH
CBOMCTBaMH, H3Y4YEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEUCTBHS OKCHIA
KaJIbLIUSI ¥ HATpusi € BOJOM (BO3MOYKHO HCHOJB30BaHUE BHUAEOMATEPHAIIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJbI, ITpoLEecca TOPEHUS XKeje3a B KUCIOpPOIe
(BOBMOXHO  HCIIOJNB30BAaHHWE  BHUJIEOMATEpPUAIOB), IPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLIMM HAa MOHBI: MarHus, KajablWsl, AJIFOMUHUS, LUHKA, XKeje3a
(IT) u xxene3a (II1), mexau (II), HaGmroneHNE M ONMMCAHUE TPOIIECCOB OKPAITHBAHMUSI
IUIJAaMEHU WOHAMHU HATpus, Kalud M Kaublusid (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEpPHUAJIOB), UCCIe0oBaHNEe aM(OTEPHBIX CBOMCTB TMAPOKCHU/IA aTIOMUHHUS
Y THIPOKCHUJA I[IMHKA, PELICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TeMe «BakHeuune
METAJUIbI U UX COCUHEHUS.

XuMHS U OKPYKAKOLIAs cpeaa

BemecTtBa m Marepuasibl B ITOBCEIHEBHOM >XM3HU 4YeJIOBeKa. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYKalollel cpeipl (MpelenbHas AOMyCTUMAst
KOHIIeHTpanus Bemiects, Aanee — [[JIK). Poib XxuMuu B pelieHUN 3K0I0TUYECKUX
mpooeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaoB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
Martepuaibl).

Mexcnpeomemmnule céazu



Peanuzanmss MEXIpeaMETHBIX CBSI3€H NMPU W3YYCHWH XUMUU B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIb30BaHME Kak OOMIMX eCTEeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHSATHUH, SBISIOMIUXCS CUCTEMHBIMU TSI OTACTBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAyYHBIC TMOHATHSA: HAyYHBIH (PaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KIACCH(PUKANMS, TECPUOANIHOCTh, HAOIIIOICHHE,
DKCIIEPUMEHT, MOJCIMPOBAHUE, W3MEPCHHE, MOJECIb, SBJICHHE, IapPHUKOBBINA
3 PeKT, TEXHOJIOT UL, MATEPUAIIBI.

dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKIHI,
M30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJA, DSJCKTPUYCCKUN 3apsiji, MPOBOJIHHKH,
MOJIYTIPOBOAHUKH, JTUDJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, Tel0, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBa, Ia3, PaCTBOP, PACTBOPHUMOCTH, KPUCTAJUTHUECKAs
peméTka, CruiaBbl, (U3MYCCKHE BEIMYUHBI, €IUHHUIIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, abIXaHue, OWocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MHUHEpPATbI, TOPHBIE IOPOJIHI,
NIOJIC3HBIC UCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHMS ITPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE PE3YyJbTAaThl OCBOCHHMS MPOrpaMMbl  OCHOBHOTO  OOIIETo
o0pa3oBaHus JOCTUralOTCd B X0J€ OOy4eHUS XMMUU B €JUHCTBE Yy4yeOHOW U
BOCMUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMHM, NPHUHSATHIMU B
oOlllecTBe MpaBWJIaMHM W HOPMAaMHU TMOBEJEHUS U CIOCOOCTBYIOT IIpolleccaM
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JIn4HOCTHBIE ~ pe3ydbTaThl  OTPAXalOT  TOTOBHOCTh  OOYy4YaroNIUXCs
PYKOBOJICTBOBATbCSl CHUCTEMOW TO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlUA W
paclIMpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) NaTPpHOTHYECKOT0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIIECHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HaydyHOMY HACJEIuI0, TIOHMMaHUs 3HAYCHUS XUMHUYECKOM HAayKd B JKH3HU
COBPEMEHHOI'0 O0O0IIeCTBa, CIOCOOHOCTU BIaAETh JAOCTOBEpPHOW HWH(pOpMaIel o
NEPEAOBBIX JOCTHKEHUSAX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2) TPA’KIAHCKOr0 BOCIIUTAHMS

NPEACTaBICHUS O COLUMUAIBHBIX HOpPMax M TMPaBWIAX MEXINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTMBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Y4eOHO-UCCIIEe0BATENbCKOM, TBOPYECKOM W JAPYruX  BUAAX
JESITEbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM MAESTENBHOCTU MPHU
BBIMIOJTHEHUU Y4E€OHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJIHEHUH XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3[JaHNU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIPOILIECCE OTOM y4eOHOW JEsTENbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TIOBEJEHHWE M TMOCTYIIKM CBOUX TOBapuUIEd C MO3ULINHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM PEAKLUU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH WU COCTABJISAIOLIME
OCHOBY JIJII TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUSI MPUPOJbI, B3aUMOCBS3SIX YEIOBEKa C
MNPUPOJTHOM CPEION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABAaTEIbHbIE MOTHUBBI, HAMPABICHHBIE HA MOJIYYEHHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOAUMBIE IJisi OOBSICHEHHS HAOIIOAaeMBIX TPOILECCOB W SBIICHUIA,
MO3HABATEIbHOM, MH(OPMALIMOHHON M YWUTATEIbCKOW KYyJIbTYpPbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEJIbHON pabOThl ¢ y4eOHBIMU TEKCTAMH, CHPABOYHOU



JUTEPATypOr, JOCTYIMHBIMA TEXHHUYECKUMHU CpPEICTBaMH WH(DOPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpEC K OOYYEHHMIO W IO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K €aMOOOpa30BaHMIO, MPOCKTHOM W  HUCCIEI0BaTEIhCKON
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOYy4YCHHUS B
JIATbHEUIIIEM;

4) dpopmMupoBaHHA KYJIbTYPbI 310POBbS:

OCO3HAHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHWS K CBOEMY
3I0POBBIO, YCTAaHOBKH Ha 3J0POBBI 00pa3 >KW3HH, OCO3HAHUE ITOCIICICTBHU H
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aTKOTOJISI, HAPKOTUKOB, KYPCHHS ),
HEOOXOAUMOCTH COOJIIOZICHUs TMpaBWil OE30MAaCHOCTU TMpU  OOpalleHUuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TpyA0BOr0 BOCTIMTAHUS:

UHTEPEC K MPAKTHUYCCKOMY M3yUCHHUIO Tpodeccuii U Tpyaa pa3IndHoro poja,
yBOXCHHEC K TPyAYy W pe3yibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TPUMEHEHUs TMPEAMETHBIX 3HAHMK 110 XWMHH, OCO3HAHHBIH BBIOOD
WHAVNBUAYATHLHON TPASKTOPHUH MPOJIODKCHHUS 00pa30BaHus C YYETOM JTMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIICCTBCHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIIEeIHON MpodhecCUOHATBHON JEATEIHbHOCTA U PAa3BUTHSI HEOOXOJUMBIX YMEHU,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPEJIE;

6) IKOJIOTHYECKOT0 BOCIIUTAHUS

HKOJIOTHYECKH 1E€JIECO00pa3HOe OTHOIICHHE K TMPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBaHUS, MOHUMaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza »KW3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nueckoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTH COOIIOACHUS
paBWJI 0€301MACHOTO MOBEJCHUS MPH pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOKAOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy4aeMble MPU WU3YYCHHH XUMHH, IS
pELIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEW MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KYJIbTYpPBl, OCO3HaHUS TJOOATBHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM M MyTeH WX pemieHus MOCPEJCTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCA MM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIbHON IIPAKTHKE.

METANPEIAMETHBIE PE3YJIBTATHI

B cocraBe wmeTampenMeTHBIX pE3YyIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MHPOBO33pCHUS OOIIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
MIPUHIIAI, TUTIOTE3a, (PaKT, CUCTEMA, TPOIECC, IKCTIEPUMEHT U JIPYToe€.), KOTOPhIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEeAMETaX W IMO3BOJSIOT Ha
OCHOBE 3HAHWW U3 ITHX MPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O IEIOCTHOU



Hay4YHOM KapTHUHE MHpA, U YHUBEpCaAJIbHbIC yueOHbIEC NEeUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, PETYISATHUBHBIE), KOTOpble oOecneunBaroT (OpMHUPOBAHUE
TOTOBHOCTH K CAMOCTOSITEJIbHOMY IUJIJAHUPOBAHHMIO U OCYIIECTBICHUIO YYEOHOU
TSI TeIbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJILHbIE YUeOHbIE eiicTBUS

ba3zoBble JiornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICT XUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTePHbIC
MPU3HAKY, YCTaHABIMBATh B3aUMOCBS3b C JIPYTUMU TOHSATHUSIMH), HCIOJIB30BAThH
MOHSATHUS JIsl OOBICHEHUS OT/IEJBbHBIX (DAKTOB U SIBJICHUM, BRIOUpPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIIUM,
yCTaHABIIMBATh MPUUYMHHO-CJIEJCTBCHHBIC CBSI3M MEXIYy OOBEKTaMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE paCCYX JeHUs (MHIYKTUBHBIC, JIEAYKTUBHbBIC, TI0 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpOIleCCe TO3HAHUS TOHATUS (MPEIMETHBIE U
MeTarpeIMEeTHbIC), CAHMBOJIMYECKHUE (3HAKOBBIE) MOJICTH, UCIIOJIb3yEeMbIC B XUMUU,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIE TIPEJACTABICHUS —
XUMUYECKUI 3HAK (CHMMBOJI DJJIEMEHTAa), XHUMHUYecKas (opMyla U ypaBHEHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH y4yeOHO-TI03HABATEeNbHBIX 3a71a4, C YUYETOM
ATUX MOJIETBHBIX TPE/CTABICHUN BBISIBIST U XapaKT€PU30BATh CYIIECTBEHHbBIC
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMHUYECKUX PEaKIIHA,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U WU
IPOTUBOPEUHS B U3yUaEMbIX MPOIECCAX U SBICHUSIX.

ba3oBble ucciienoBare/ibCKie 1eHCTBUSA .

YMEHHE HCIOJIb30BaTh IMOCTABIEHHBIE BOMPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TakKXKe B KayeCTBE OCHOBBI UIsi (POPMUPOBAHHS TUIIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpUOOPETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allUd W TIPOBEJICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YyMEHWE Hab0momaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yNbTat, (GOPMYIHPOBATH 0000IIEHUS U
BBIBOJIbI 110 Pe3ybTaTaM MPOBEAEHHOIO OMBITA, UCCIECIOBAHUS, COCTABISATh OTYET
0 mpojenaHHol padorte.

Pabora ¢ nngopmaunmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM WHTEPIPETHPOBATH HWHOOPMAIUIO
pPa3IUYHBIX BUJIOB U (POPM NIPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpkKAHHUS, CIPaBOYHbIC
mocoOusi, pecypcel MHTepHETa), KPUTHYECKH OICHWBATH MPOTHBOPECUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPHUMEHSTh Pa3iM4Hble METOJAbl U 3alpOChl MPU MOUCKE U O0TOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJIMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a]a4 ONPEACIEHHOIO TUIA, MPUOOPETEHNE OMbITA B
0o0JaCTH  UCHOJIb30BaHUs  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHA,
OBJIaJICHUE KYJIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIbHYIO (POPMY MpeACTaBICHUS UHPOPMALIUK U
WUIIOCTPUPOBATh pPEIIaeMble 3a/layd  HECIOXHBIMH CXEMaMH, JharpaMmamu,
OpyruMH popMaMu rpauKi U UX KOMOMHAIUSMU;

YMEHHE HCIOJb30BaTh M AaHAJIU3UPOBATh B Mpouecce ydyeOHOH U
UCCJIeI0BATENbCKON AEATENBHOCTH MH(DOPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIIOPTa HA COCTOSIHUE OKpPYXalolled MPUPOAHOU
Cpelbl.

KommyHuKkaTHBHbBIE YHUBEpCAJbHbIe y4eOHbIe 1elCTBHUS:

YMEHHsS 3aJ]aBaTh BONPOCHI (B Xojae jauanora W (WiIM) JTUCKYCCHUH) TIO
cymecTBy  oOcyxkaaemMod  TeMbl, (GOPMYIHpPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHHSI MPE/JIOKEHHON 3a/1auu;

YMEHHUS  TMPEJCTaBISATh  TOJYYEHHbIE  pPE3yJbTaThl  IMO3HABATEJIbHON
NESTENbHOCTH B YCTHBIX UM TNHCBbMEHHBIX TEKCTax; JejaTh MPE3CHTAINIO
PE3YJITATOB BBIMOJHEHUS XUMHUYECKOT0 HKCIepuMeHTa (1abopaTOpHOrO OMbITA,
nabopaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
NO3HABATEJIbHOM WU MCCJIEAOBATENbCKOW  JIESITENBHOCTH  INPU  PEUICHUU
BO3HUKAIONIMX MPOOJieM Ha OCHOBE Yy4é€Ta OOIIMX MHTEPECOB M COIIACOBAHMS
no3uiui (00cyXIeHus, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPIWHAIUS
COBMECTHBIX JCHCTBHI, ONpENEIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC yHHBeEpPCAJbHbIE y4eOHbIE 1eCTBHUA:

YMEHUE CaMOCTOSITEIBHO OMNPEAENATh LENU JESITEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIMPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpPATh Hanbosee d(PPeKTUBHBIE CITOCOOBI pelieHUsT yUeOHbIX U
II0O3HABATEIBHBIX 33aJa4, CaMOCTOSITEJIBHO COCTAaBIATh WIM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM  JEUCTBUM NPU BBINOJHEHUHU 3aJaHUNA C Y4YETOM
MOJTyYEHHUS] HOBBIX 3HAHHUU 00 M3y4aeMbIX OOBEKTaX — BELIECTBaX M PEaKIUsX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LEJH, YMEHHE
HCITI0JIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHHUIO 0053aTEJIBHOIO
COJIEpKaHMsl, YCTAaHOBJICHHOTO JaHHOM (QeaepasibHOW paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0OYYAIOIIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



neucTBuil, crnenuduyeckue i OpeAMETHOM o0nactu  «XUMHUS», BUIBI
NEATENBHOCTA MO  IOJYYEHUIO HOBOTO  3HAHUS, €ro  MHTEPIPETALUU,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiy oOyuenus B 8 kiacce npeaMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOMIUXCS YMEHUM:

e PACKpBIBATH CMBICII OCHOBHBIX XMMHUYECKHUX IOHATHUN: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BENIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHAST M HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi 10l XUMHUUYECKOTO JIEMEHTa B COSJMHEHUH, MOJIIPHBINA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJb, AJEKTPOOTPULIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XUMHYECKasl peakius, KiIacCU(pUKAIUs PEaKIUi: peaKiuu
COCIMHECHUS, PEAKIMU pPA3J0XKEHUS, PEAKIUU 3aMEUICHUS, PpPEaKIUU
oOMEeHa, 9K30- U HHAOTEPMHUUYECKUE PEAKIUH, TEIIOBON 3(PPeKT peakuuu,
SAPO aToMa, JJICKTPOHHBIM CJIOM aToMa, aToOMHas OpOWTallb, paguyc
aToMa, XMMHUYECKasi CBsI3b, MOJISIPHASs M HEMOJISIpHAS KOBAJICHTHAs CBA3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PacTBOp, MaccoBas JOJIsI BEIECTBA
(poIleHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHSATUH U
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [JIsi COCTaBieHHs (opmyn
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIUHEHUSX,
CTeNeHb  OKUCJCHUS  DJEMEHTOB B  OMHApHBIX  COCIMHEHHUSX,
NPUHAIJIEKHOCTh BELIECTB K OMPEAEIEHHOMY KIACCy COEOUHEHHM IO
dbopMynaMm, BHJI XUMHUYECKON CBSI3M (KOBAaJIGHTHAs W HWOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cwmbica Ilepuogmueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUYECKHX JIEMEHTOB OT UX MOJ0oXkeHUs B llepmoamyeckoil cucreme,
3aKOHOB COXPAaHEHHMsS MacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuonnueckoit
CHCTEMBl XMMMYECKUX DJJEMEHTOB: pa3In4aTh MOHATHUS  «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OonbIIMEe TEPHOJbI, COOTHOCHTh OOO3HAUCHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuoguyeckas cucTtemMa XuMHYecKuX odnmemeHTtoB J[. .
MenpaeneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj sapa, 00Ilee YHCIO 3JIEKTPOHOB
U pacnpeaereHle uX Mo 3JeKTPOHHBIM CII0SIM);

KJIaCCU(PUIIMPOBATh XMMUYECKHE AJIEMEHTHI, HEOPTaHMYECKHE BEUIECTBA,
XUMHYECKUE pPeakuuu (MO YUCIY M COCTaBy YYAacTBYIOUIMX B PEAKIUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKAAs ONMCAHUE NMPUMEPAMH MOJIEKYJISIPHBIX
YPAaBHEHUN COOTBETCTBYIOLINX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHYECKHMX MPEBpALLICHUI B
Pa3JINYHBIX YCIOBUAX;

BBIYHUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO  MacChl
BEUIECTB, MAacCCOBYIO JIOJII0 XMMHUYECKOro »3JeMeHTa 1o dopmyne
COEMHEHNS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOMN peaKklny;

IPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBLHON NEATEIbHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, 000O0IIeHHEe, CUCTEMATH3alUI0, KiacCU(UKAIHIO,
BBISIBJICHUE MPUYMHHO--CJIEJACTBEHHBIX CBS3EH — IJII U3Y4YEHUs CBOMCTB
BEIIECTB W XUMHUYECKHX pEaKLHil, €CTECTBEHHO-HAayYHbIE METO]IbI
MO3HAHUS — HAONIOJIEHHE, W3MEpPEHHEe, MOJECTUPOBAHUE, AIKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ IpaBWJIaM  TOJIb30BaHUS ~ XMUMHUYECKOW  IMOCYAOM |
nabopaTopHbiM 00OpYyJIOBaHMEM, a Takke INpaBuiaM oOpalieHuss ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIUSIMH 1O BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TIONYYEHHUIO M COOMpaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOAOpOAa M KHUCIOpPOJAA), MPUTOTOBICHHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMMHUYECKHE  SKCIHEPUMEHTHl MO
PaCIIO3HABAHUIO PACTBOPOB LIEJIOYEH U KHUCJIOT C MOMOIIBIO HHINKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xoniy oOydenus B 9 kiacce mpeMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XWMHUYECKUX MOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJEKYyJla, HWOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMUYECKasl PeaKIlusi, XMMUUIecKasi CBs3b, TETUIOBOH d(deKT
peakiuu,  MOJlb, MOJSPHBIM  00BEM,  pacTBOpP,  AJIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, 3JIEKTPOJIMTHYECKAS] AUCCOLMAIUS, PEaKIHH HOHHOIO
oOMeHa, KaTajau3aTop, XUMHYECKOE paBHOBECHE, 0OpaTUMbIC U



HEOOpaTUMBbIE pEaAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIHH,
OKHUCJIUTENh,  BOCCTAHOBUTEJIb,  OKHCIEHHE U  BOCCTAaHOBIICHME,
ajiotponus, aMm(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBaJICHTHAs, MOHHAs,
METAJUTMYECKasi), KpUCTAJIMYECKasi pemeérka, KOpPpo3usi METalIoB,
CIJIaBbl, CKOPOCTh XHMMHYECKONW pEaKIMHU, MPEIEIbHO JIOMyCTUMas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUN;
UCIIOJI30BaTh XUMHMUYECKYI0O CHMBOJIUKY [JII COCTaBieHUs (Gopmyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCJICHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOTO COCTaBa, MPHUHAJIEHKHOCTh BEUIECTB K
OTIPENICIEHHOMY KJIacCy COCIMHEHUN 1o QopmysaM, BUJ XUMHUYECKOU
cBs3u (KOBaJICHTHAs, WOHHAs, MeETAJUIMYECKas) B HEOPraHWYECKHUX
COCMHEHUSAX, 3apsA]l MOHA TI0 XUMUYECKON (opmysie, XapakTep Cpeibl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCAWHEHUM, TUI KPUCTAIIINYECKON
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuonnueckoro 3akona JI. WM. Menngeneera u
JEMOHCTPUPOBATh €ro IOHHMMAHUE: OIHCHIBAaTh U XapaKTEpPU30BaTh
Tabmuunyto Gopmy Ilepuoanueckold cUCTEMbl XMUMHYECKUX SJIEMEHTOB:
paznuyarh MOHATUS «rjaBHasg mnoArpymma (A-rpymnma)» U «moOouHas
noarpynmna (b-rpymma)», manele u OoJdbIIME MEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOpblE HMEIOTCSd B IEPUOJAMYECKONW Tabnuie, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHHS  aTOMOB  XUMHUUYECKUX
AJIEMEHTOB (COCTaB M 3apsif sapa, OOIIee YHCIO JIIEKTPOHOB U
pacmpeneneHue WX 10 DJIEKTPOHHBIM CJOAM), OOBICHATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB U HUX COEAUMHEHUU B
npeaeIax MaJlbIX NEPHOJ0B U IIaBHBIX MOATPYII C YYETOM CTPOCHHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUAE DIIEMEHTHI, HEOPTaHWYECKHE BEIICCTBA,
XUMHUYECKHE peakuuu (M0 YUCIYy M COCTAaBY YYACTBYIOIIUX B pPEAKIUU
BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, M0 M3MEHEHHIO CTETICHEW OKHMCIICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHEHU(PUICCKUE XUMHYCCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKJAasi OIKCAHUE
npuMEpaMyd MOJICKYJISIPHBIX M HWOHHBIX YpPaBHEHUW COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPABHEHHS DJICKTPOJMTUUYECKOM JTUCCOLUMALMU  KHUCIIOT,
LIEJIOYEHN U COJIEH, TIOJIHBIE U COKPALIEHHBIE YPABHEHHS PEAKIUIA HOHHOTO



oOMeHa, YpaBHEHHS peakiui, MMOATBEPKAAOIINX CYIIECTBOBaHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKIIHA
MOCPEACTBOM COCTaBIICHUS JICKTPOHHOTO OajmaHca 3TUX PEeaKIIHii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTEKaHHUS XHUMHYECKHX TMPEBPALICHUI B pa3IUIHBIX
YCITIOBHSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYISAPHYIO U MOJSIPHYIO MAaccChl
BEIIECTB, MAacCCOBYIO [OJIO XHUMHYECKOrOo JJeMeHTa 1o (opmyre
COCTMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBujia  MOJB30BAHUSA  XUMHUYECKOW  TOCYIOM U
nabopaTopHbIM OOOpYIOBAaHUEM, a TaKkKe TMpaBuia oOpamieHus ¢
BEIIECTBAMA B COOTBETCTBUM C HMHCTPYKIHMSIMH 110 BBIIOJHEHHUIO
1a00paTOPHBIX XUMHUYECKUX ONBITOB TIO IMOJYYEHUIO U COOUPAHHUIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH, IOATBEPXKJAOIINE  KAauyeCTBCHHBIH  COCTaB
pa3IMYHBIX BEUIECTB: PACIIO3HABATH OIMBITHBIM MyTEM XJIOPHI-, OPOMUI-,
noaua-, kKapOonat-, ¢ocdar-, cunmkar-, cyiabdar-, THAPOKCHI-HUOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI HM3yUYEHHBIX METaJUIOB, MPUCYTCTBYIOLIUE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE ONEPAIMH MBICTUTEIBHONU NEATETbHOCTH — aHau3
U CHHTE3, CpaBHEHHE, O000OIIEeHHEe, CHCTeMAaTU3aIii0, BBISBICHUE
IPUYMHHO-CIICICTBEHHBIX CBSI3€M — JJI M3y4YeHHUs CBOWMCTB BEUIECTB U
XUMHYECKUX PEaKIUi, €CTeCTBEHHO-HAy4YHbIe€ METOJbl TMO3HAHUA —
HaAOJIIOICHNe, M3MEpEHUe, MOJCIMPOBAHUE, JKCIEPUMEHT (peajbHBbIM U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KounvecTBO 4acoB
Ne HaunmeHoBaHMe pa3iesioB U DuieKTpoHHbIe (U poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PecypChl
padoTbI padoThI
Paznen 1. [lepBoHavaibHbIe XHMHYECKHE TOHATHSA
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuoteka [JOK

' MIPAKTUYECKON JEATENBHOCTH https://m.edsoo.ru/7f41837c

YeJoBeKa

19 BemecTBa 1 xXumMnueckue 15 1 bu6mmoreka [IOK

' peaKiuu https://m.edsoo.ru/7f41837¢

Hroro no pazpeny 20

Pa3nen 2. BaxHeiilue npeacTaBuTe i HEOPraHUYeCKHUX BelllecTB
21 Bosznyx. Kucnopon. [lonsitue 5 bubnunorexa [JOK

' 00 oKcHmax https://m.edsoo.ru/7f41837¢c
29 Bopaopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsl. [Tonsatue 06 5 1 1 bubmmoreka [IOK

' OCHOBAaHHMSX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pasneny 30

Pa3nen 3. Ilepuoanyeckuii 3axkon u [lepuonnyeckas cucreMa xumuieckux 3jieMmeHToB /1. U. MennesieeBa. CTpoeHune aToMOB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIHU



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

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuoreka [IOK
' XUMHYECKUX dteMeHToB . U. https://m.edsoo.ru/7f41837¢c
Memnnene-eBa. CTpoeHue atoma
X €CKas CBS3b.
322 Ouwcmmemmo- 0 Buoorex LIOK
' https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCJIbHBIC pCAKIINN
bubmmoreka [IOK
Hroro o passeny 15 https://m.edsoo.ru/7f41837¢
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME



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

9 KJIACC

KoanuecTBo yacoB DJIEeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM uugpoBbie
Ne n/m P Konrpoabsubie | Ilpakruyeckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBo M XUMHYeCKHe peaKIUH
11 [ToBTOpenue u yriuyoieHue 3HaHUH 5 1 bubnuotexa [JOK
' OCHOBHBIX pa3JIeNIoB Kypca 8 kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuotexa [JOK
' peaxuuii https://m.edso00.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLTHAITHS. 8 1 1 bu6moreka [IOK
' XUMUYECKUE PEAKIIMU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazpeny 17
Paznen 2. HemeTasuibl M MX cOeMHEHUSA
21 OO6mras xapaKTepuCTUKa XUMUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
O0111ast XapaKTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 bubmorexa HOK
' PYIHEL L6p https://m.edso0.ru/7f41a636
COCJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpymnmsbl. A3ot, pochop 1 ux 7 1 bubmorexa HOK
' VUL ’ https://m.edsoo.ru/7f41a636
CO€IMHEHUS
OO1as XapaKTepUCTHKA XUMUIECKUX
2.4 anemeHToB [VA-rpynnel. Yrinepoa u 8 1 2 bubmmotera [IOK
' . PYIIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pasneny 25



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

Paznen 3. MeTa/iibl M UX COCIMHCHU A

N bubnmoreka [JOK
3.1 Obmme cBolicTBa MCTAILIOB 4 https://m.edso00.ru/7f41a636
N bubnuotexa [JOK
3.2 Baxuetinme MeTauisl 1 ©X COEIUHEHUS 16 https://m.edso0.ru/7f41a636
Wroro mo paznery 20
Pasnen 4. Xumusi u okpy»kaiomnias cpeaa
4.1 B CTBAa U MaTepHAJIb] B )KU3HU YEJIOBEKA 3 bubmorexa [JOK
) ee P T https://m.edso00.ru/7f41a636
Wroro mo paznery 3
p o Bbe 3 bu6moreka [IOK
C3CPBHOC BpeMA https://m.edso0o.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE INTAHUPOBAHHUE

8 KUIIACC
KoauuecTBo yacon DJIEeKTPOHHBbIE
Ne Mara uu(ppoBbIe
Tema ypoka Kourpoabnsbie | IlpakTuyeckue
n/n Bcero H3yyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbl
pecypcbl
1 [Ipenmet xumuu. Posib XuMuu B )KU3HU 1 0 0 bu6moreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 I1 1 0 0
OHSTHE O METOJIaX TTO3HAHUS B XUMHHU httos://m.edsoo.ru/ff0d227e
[IpaxTueckas padora Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 0 1 bubnuoreka [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»
Uucrtele BemecTBa 1 cmecu. CriocoObl bu6mmoreka [IOK
4 . 1 0 0
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Pa3nenenne cmeceit (Ha mpuMepe 1 0 1 Brbmaoreka [JOK
B PAMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuorexa [JOK
6 A 1 0 0
TOMBL ¥ MOJICKYIIR https://m.edsoo.ru/ff0d2a6¢c
XUMHUYECKHUE AIEMEHTbI. 3HAKH bubmuorexa [JOK
7 1 0 0
(CMMBOJIBI) XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
8 I1 1 0 0
POCTHIC 1 CHOHHIE Betectsa https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 0 0 Bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH IIOCTOSHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK
1 X .B
0 mmrieckas popmyna. BanenTHocTs https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX AJICMEHTOB
1 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuotexa [JOK
OTtHocuTenbHAast MOJIEKYJIsIpHAsi Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 707151 XUMHUYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COEMHECHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. MoJib. bu6moreka [IOK
Momnsipaast macca https://m.edsoo.ru/ff0d5230
1 DOu3nvecKre 1 XUMUICCKUE SIBICHUS. bu6moreka [IOK
XHUMHUUECKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycnoBHs NPOTEKAHUS bubnuoreka [IOK
15 .
XUMHUUYECKUX PEaKLUi https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHUs MacChl BELIECTB. bubmuotexa [JOK
16
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust Koau4ecTBa, MacChl
17 BEIIECTBA MO YPABHEHUSIM XUMHYECKUX bubmiorexa LHOK
. P https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanus XuMu4ecKux peakimii
18 (coe I/IH(le)HI/I}IH a3JI0’KEHUS e bubmmorexa [IOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 SHIUMKJIONEIUCT 060621q €HUEe 1 bubmmorexa [IOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIus 3HAaHUI
KonTtponpHas padora Nel o teme bubnuoreka [LIOK
20
«BelecTBa 1 XMUMHAYECKUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuoreka [LIOK

Bo3ayxa. Kucnopos — snemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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npocroe BeniecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

bu6moreka [IOK

22
KHCIOPOAA (PCAKILHH OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcugax
CriocoObI MMoJTydeHus1 KHCIopo/ia B
bu6moreka [IOK
23 1a00paTOpPUH ¥ TIPOMBIILIEHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpuMeHenue kucnopoaa
TenoBoit 3¢ ekt xumMuueckoin
24 peaKkuuu, MOHITHE O bu6moreka [IOK
TEPMOXHUMHYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHYCCKUX PEAKITUIX
Tormmuso (HePTh, Yroib U METaH).
25 3ar XSHGIEHG(EOS ’ a, CIIocoObI zro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEeA0TBPAICHUS
[IpakTrueckas padota Ne 3 mo Teme
26 «[Tony4yeHne u coOMpaHHUE KMCIOPO1a bubmmorexa [TOK
yi _ p poaa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
Bopopon — sneMeHT u mpoctoe bubmuorexa [JOK
27
BelecTBo. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
08 du3nyecKre U XMMUYECKHE CBOMCTBA bubmuorexa [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsaTHE O KHUCTIOTAX U COIAX bubmorexa OK
https://m.edsoo.ru/ff0d50d2
30 Crnioco6bI oTy4eHus BOAOPOIa B bubnuoreka [LIOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
P P bubmuorexa [JOK
31 «ITomyuenue u cobupanue Bo10po/Jia,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42
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MonspHblii 00bEM Ta30B. 3aK0H

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienns o0béMa, KOJIHYECTBA
33 BEI[ECTBA ra3a MO €ro W3BECTHOMY bubmorera [IOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKI[MHU HAa OCHOBE 3aKOHAa bubmorexa [JOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHHI Ta30B
35 DOu3nvecKrue 1 XUMUIECKHUEe CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonsatue 06 bubnmuotexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopurens. HacbilieHHbIE
37 M HEHACBIIEHHEIE pacTBOPEL. MaccoBast bubmmorera [IOK
= p PbL. https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckas padota Ne 5 o Teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [IOK
onpeneIEHHON MacCOBOM JT0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KonTponsnas pabota Ne2 o teme bubnmoreka [IOK
«Kucnopoa. Bogopoa. Boxa» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KilaccupUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmyuenune U XuMHYECKHE CBOWCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmmorera [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, KIIacCHUpHUKAIUS, bubnmoreka [IOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosyuenune U XUMUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m KucnoTsl: coctas, kinaccuduxanus, bu6moreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee?
45 [Tony4yeHnue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
46 CHOCO((SI)II)HOJI )GHI/H[ XI/IMI/I‘{ZEKI/IG bubmorera [IOK
y i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[MpakTtudeckas padota Ne 6. Pemrenune
47 SKCIEPUMEHTAIBHBIX 337a4 110 TEME bubnmuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnueckas CBsI3b MEXY KJIacCaMH bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo0.ru/00ad9a50
bu6mmoreka [IOK
49 O0o00meHre U CUCTeMaTH3aIUs 3HAHUH
H i https://m.edsoo.ru/00ad9cb2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBI€ KJIACChl HEOPTraHUYECKUX bubmmorexa HOK
. https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOTBITKH KIacCU(pUKAITTU
bubmuorexa [JOK
51 XUMHUYECKUX d1eMeHTOB. [ToHsTHE O
https://m.edsoo.ru/00ad9ffa
IPYIINax CXOIHBIX 3JIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmmoreka [IOK
52 [lepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
b K
53 Ilepuoipl, rpynmel, HOATPYIIIBI nomiorexa LO

https://m.edsoo.ru/00ada52¢c
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Crpoenue aromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

o4
saep. M30Tonbl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
P P . bubnuotexa [JOK
95 aToMOB 371eMeHTOB [lepuoguueckoit
https://m.edsoo.ru/00adaébc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMUYECKOTO
56 AJIEMEHTA TI0 €T0 TOJIOKEHHUIO B bubnuotexa [JOK
[Tepuomnueckont cucreme /. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepuoanueckoro 3akoHa st
57 pa3BuTHUA HayKu U npaktuku. . 1. bubnuoreka [IOK
MenneneeB — y4E€HBIN, MEIaror u https://m.edsoo0.ru/00ada96e
rpaKIaHUH
DIIEKTPOOTPULIATEILHOCTH aTOMOB bubnuoreka [IOK
58
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
> HomHas xumueckas cossh https://m.edsoo.ru/00adac34
60 KoBanentnas nonspHasi Xumuyeckas bubnuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHast XuMH4uecKast bubnmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62
CTetien okucieHis https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE bubmuorexa [JOK
peaxiuu https://m.edsoo0.ru/00adb076
64 OkucauTe I U BOCCTAHOBUTEIHN bubmorexa HOK
https://m.edsoo.ru/00adb076
65 KonTtponsHas padora Ne4 o teme bubnuorexa LIOK
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«Ctpoenne aroma. XMMUYECKask CBSI3b»

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

66 PesepBHblit ypok. O600mEeHue 1 1 bubnuoreka [IOK
CUCTEMATH3aLMs 3HAHUU https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O600meHue 1 1 bubmmorexa [LIOK
CUCTEMATH3aLMs 3HAHUU https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O60011eHNE 1 1 bubnuoreka [IOK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68

[TPOI'PAMME
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrpoubnsie | IlpakTtudeckue A op
n/m Bcero u3ydyeHusi | oOpa3oBaTesbHbIE
padoTbI padoThI
pecypchbl
[Iepnoanyeckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 0 0 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB /[, U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XHUMHUYECKUX IJIEMECHTOB 1 0 0 brbmmorexa [TOK

R https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMeHKIaTypa 1 0 0 bubmuotexa [JOK
HEOPraHMYECKHX BEIECTB https://m.edsoo.ru/00adb7e2
Bunnl xuMuueckon CBI3U U TUIIEI bu6mmoreka [IOK

4 . 1 0 0
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel mo teme

5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1 0
OCHOBHBIX pa3/IeNIoB Kypca 8 kiaccay

5 Knaccudukanus XuMuueckux 1 0 0 bubnmoreka [IOK
peakuii Mo pa3IuYyHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOMN

bu6mmoreka [IOK
7 peakuuu. [IoHATHE O TOMOTEHHBIX U 1 0 0
https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEaAKIIUIX
[ToHATHE O XMMHUYECKOM PABHOBECHUHU.
bu6mmoreka [IOK
8 @DakTOpBl, BIUAIOLINE HA CKOPOCTh 1 0 0

XUMHUYECKOU PCaKIUU U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XHUMHUYCCKOT'O PaBHOBCCHA

OKHUCIIUTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6moreka [IOK

9
peakuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONUTHYECKON
10 mucconuanmu. CuipHbIE U c1a0ble bubmorexa [IOK
) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHble ypaBHEHUS pPEAKIIUNA bubmaorexa [IOK
My peaxdl https://m.edsoo0.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI Bubnrorexa IOK
N https://m.edsoo.ru/00add5d8
00 IIEKTPOTMTHYECKOM TUCCOITUAITNN
XUMHUYECKHE CBOIICTBA COJIEH B CBETE
13 IpEeNCTaBIEHUN 00 bubmmorexa [JOK
pex . https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKOU JUCCOITUAITITHI
14 TTonusarue o rumponuse coneu bubnmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHNEe B CHCTeMaTH3 IS bubnuorexa [JOK
3HAHHI https://m.edsoo.ru/00addd12
[IpakTuueckast padora Ne 1.
16 «Pemenne 3KCriepuMEeHTAIbLHBIX Eubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a1au)
Kourponbsaas padora Ne2 mo teme
17 «BHeIIZT OJ'II/ITI/IIzIeCKa}I UCCOLIMALINASA bubmorexa [JOK
p g HHATA. https://m.edsoo.ru/00addecO
XVUMUYECKUE PEaKii B pacTBOPax»
OO11as XapaKTepUCTHKA TaJIOT€HOB.
18 XUMHWYECKHE CBOIICTBA HA IPUMEDE Bubmiorexa OK
p p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposojopoa. CossiHast KUCIIOTA, bubnuorexa LIOK
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XUMUYECKHE CBOICTBA, MOJIyYCHHE,
MPUMEHEHUE

https://m.edsoo0.ru/00adel104

[Ipaktuyeckas padora Ne 2 o Teme

bu6mmoreka [IOK

20 «ITomydyenue coJITHOM KUCIIOTHI,
7 N . https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berurcnenus o ypaBHEHUSAM
21 XUMUYECKUX PEaKIINi, €CITU OJ1H U3 bubmmorexa HOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30bITKE
29 OO6m1ast XapaKTepruCcTHUKA HIIEMEHTOB bubnuotexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmoTponHbie MOAU(DUKAIINKN CEPHI.
23 Haxoxnenue cepsl v €€ COeTMHEHMI bu6mmoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoaopoa, CTpOeHHUE, bubnuoreka [IOK
24 .
(br3UYecCKre U XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
25 (br3UYeCcKre U XMMHYECKHE CBOHCTBA bubmmorexa HOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE PEaKIINH, JeKaIHe B
OCHOBE MPOMBIIINIEHHOTO CHoco0a
26 MOJY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollel cpeibl COETUHEHUAMU
cepbl
97 Brrunciienue MaccoBo# 10714 BBIXO/a bubmuorexa [JOK
MIPOAYKTA peaKkLuu https://m.edsoo.ru/00adec8a
28 OOm1ast xapaKTepHCTUKA SJIEMEHTOB bubnuorexa LIOK
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VA-rpynmsl. A30T, pacClipOCTpaHEHUE
B IIPHUPO/Ie, PU3NIECKUE U
XMMUYECKUE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

29 XUMUYECKHE CBOMCTBA, MOJTYYCHHUE U bubmorexa HOK
> IO https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[Ipaktudeckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmmMuaKa, U3ydeHUE ero brommorexa [HOK
e > 1Y https://m.edsoo.ru/00adf180
CBOWMCTB»

31 A3OTHas KUCIIOTA, €€ GU3NIECKHUE U bu6moreka [IOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHHUS B Ka4€CTBE MUHEPATBHBIX

32 oOpenuil. Xumuueckoe bubmmorexa [TOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl
COCIIMHEHUSIMH a30Ta
Docdhop. Oxeun dbochopa u

33 Cpocgo pHa;I KI/ICJ‘Ig)Ta (?bpinfl\e{():Kne u bubmmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOTyYCHHE
Hcnonws3oBanue docdaToB B

34 KaueCTBE MUHEPAIBHBIX yI0OPCHHIA. bubnmoreka [IOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu 1; Iel (lg)nsnlf{eCKieHngquCKHe bubmmorexa [IOK

p P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcuppl yriepoa, ux Gpu3nuecKue u bubnmoreka [IOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOIeMsl,
CBsI3aHHBIC ¢ OKcuaoM yraepona (1V)

37 VYroapHas KucioTa u e€ coliu bubmorera [IOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o Teme

38 "[lony4eHue yriekucioro rasa. bubnuoreka [IOK
KauectBennas peaxius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIEC TOHATHS 00
bu6moreka [IOK
39 OpPraHMYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yTIIepoia
40 KpemHuuii u ero coeqHeHus bubmmorexa [JOK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue

41 SKCIIEPUMEHTAIBHBIX 337]a4 10 TEME bubnuoreka [IOK
«BaxxHeinmme HeMeTalIbl U UX https://m.edsoo.ru/00ae0bf2
COCAMHEHUS»

KontponbHas padota Ne3 mo teme
42 «Baxueiime HeMeTaJlIbl M UX bubmmorexa [IOK
https://m.edsoo.ru/00ae0e18
COCAMHEHUS
OO61ras xapaKTepUCTUKAa XUMUYECKHUX
3JIEMEHTOB — METaJJIOB.

43 Metannuueckas CBsI3b U bubmuorexa [JOK
MeTaUINYeCKask KPUCTAIUIMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METAJLJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUN P

HaHpH)KeHI/Iﬁ MCTAJIl10B

https://m.edso0.ru/00ae1156
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OOm1re cnocoObl MOTyYeHUs
metauioB. CiiaBel. Beruucienus no

bu6moreka [IOK

45 I
YPABHCHIIM XUMITHCCKHX Paictui, https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
MIpUMeCcH
46 IloHsiTHE O KOPPO3HUHU METAIOB bubmiorexa HOK
pp https://m.edso00.ru/00ae1278
bu6moreka [IOK
47
[enourpie MeTaneI https://m.edso00.ru/00ae14bh2
48 OKcHbl ¥ THAPOKCUIIBI HATPUS U bu6mmoreka [IOK
Kams https://m.edsoo.ru/00ae14b2
49 IllenouHo3eMeNbHBIE METAIIBI — bu6moreka [IOK
KAJIBIMI 1 MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiimme coeTMHEHNS KaabLUs bubmorexa [JOK
g H https://m.edsoo.ru/00ae15e8
51 O0001IeHNEe U cUCTEMAaTH3AIINAA
3HAHHI
JKEcTkocTh BOJIBI M CITOCOOBI €€ bubnuorexa [JOK
52
YCTpPaHECHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKoCTh BOJBI U METOIBI €6 bubmorexa LOK
" https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
. bubmuorexa [JOK
54 Amiomunni https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOWCTBA OKCUIA U bubnuoreka [LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuorexa [JOK

https://m.edso0.ru/00ae1d86
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Oxcupl, THIPOKCHUIBI U COJIM JKETe3a

bubmuoreka [JOK

> () u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606I£16HI/I€ Y CUCTEMaTH3aIHA
3HAHUN
[Ipaktuyeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bu6moreka [IOK
«BaxHenmue MeTajuibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEaKIINi, €CITU OJ1H U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [IOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM JJOJIU BBIX0/1a IPOAYKTA
peaxiuu
61 O606I{16HI/IG U CUCTEMAaTHU3aIIAA
3HaHUI
KontponbHas padota Ne4 o teme
62 «BaxxHeimme MeTaibl 1 uX
COCIMHEHUS
63 BemecTBa u Mmarepuaisl B bubnmoreka [IOK
HOBCEIHEBHOM )KU3HHU UETIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnuoreka [IOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [LIOK
9KOJIOTMYECKUX NPOOIIEM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011eHNE U bubnuoreka [LIOK
cucTeMaTu3alys 3HaHuH https://m.edsoo0.ru/00ae0d0a
67 PezepBHblit ypok. O6001meHuEe U bubnuoreka [LIOK
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cucTeMaTu3alus 3HaHUN

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

68 PesepBHbiit ypok. O60011€HNE U

CUCTEMAaTHU3alus 3HAHNHI

bu6moreka [IOK
https://m.edso0.ru/00ad9ch?2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

» Xumwus, 8 knace/ Pymsuruc I'.E., ®enpaman @.I'., AkiionepHoe o0mecTBo «31aTenbCTBO
«IIpocsemenne»
» Xumus, 9 xnace/ Pymsuruc I'.E., ®enpaman @.I'., AkiimonepHoe 001mecTBo «M31aTebcTBoO
«IIpocsemenne»

METOOUYECKUE MATEPUAIbI ANA YYUTENA

Xumus : ypoku B 8 kiacce : mocoowme s yaurens /H. H. 'apa
Xumus. Ypoxu B 9 xiacce : mocobue aist yaurens /H. H. I'apa

LN®POBbLIE OEPA3OBATEIbHbIE PECYPCbI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/

http://school-collection.edu.ru/ - Enunas xosekims 1udpoBeIx 00pa30BaTeIbHBIX PECYpPCOB
http://him.1september.ru/ - snekTpoHHas Bepcus razetsl "Xumus'" npunokeHue K "1 ceHTsops"
http://pedsovet.org/ - Ileacoser.org. XXusoe mpoctpancTBo odpazoBanus. MHTepHET-pecype
COJICP)KUT TEOPETHUYECCKUE U MPAKTUICCKUE MaTepUaIbl JUTS IPOBEICHUS YPOKOB, BHEKJIACCHBIX
MEpOPUATUI

http://www.uroki.net/ - UROKI.NET. Ha ctpanumnax storo caiita Bel HaiiieTe moypouHoe u
TEMaTHUYECKOE TUIAHUPOBAHUE, OTKPBITHIC YPOKH, CIICHAPUH IIKOJbHBIX MPa3IHHUKOB KIACCHBIC
9achl, METOMYECKUE Pa3pabOTKH, KOHCIIEKThI YPOKOB, 1a00paTopHbIe, KOHTPOJIbHBIC pabOThI 1
MHOECTBO JIPYTUX MaTepUaioB

http://festival.1september.ru/subjects/4/ - ®ectuBans negarorudeckux uaeii "OTKPBITHIH yPOK'.
Pa3paboTku ypOKOB 110 XUMHHU

http://som.fsio.ru/subject.asp?id=10000755 - CereBoe 00beIMHEHNE METOJUCTOB — OTO CANT,
NpeHA3HAYCHHBIN JJISI METOANYECKON TOACPIKKU YUUTEICH-TPeIMETHUKOB. B Hem
Pa3MeIIaloTCsl pa3InuHble MATEPHAJIbI IO XUMHUK: METOIUYECKHE Pa3pabOTKU YPOKOB,
1abopaTopHbie PabOThI, TECTHI K KOHTPOJIbHBIC PAOOThI, OJIMMITHA/IbI, BHICOOTBITHI, XAMUICCKUE
3a1a4M, HHTEPHET-YICOHUKHU 110 XUMUU B MHOTO€ JAPYTroe

http://schools.perm.ru/ - Tlepmckuii rOpoACKOM IKOIBHBIM OpTai. [legaroru Ha moprae
CMOTYT HalTH pa3pabOTKU YPOKOB U PA3IHUYHBIX MEPOTIPUSITHH, a TaK e MOCIICAHNUE HOBOCTH B
cdepe obpazoBanus [lepmckoro kpas

http://www.alhimik.ru/ - AJIXUMHWK. DnekTpoHHBIN KypHAI JJIsI TPero1aBaTesiei,
IIKOJIbHUKOB U CTY/ICHTOB, H3Yy4YalOIUX XUMHIO. BKIFouaeT MeToIM4ecKie peKOMEHIAINH IS
y4uTEIeH XMMHUH, CIIPABOYHUKH, OMOrpaduu BETMKUX XUMHUKOB, paszerns! "Becenas xumus",
"XuMUs Ha KaX/Iplid JeHb" ¥ MHOTO JPYTOM MHTEPECHOU U MOJIe3HOW HHPOpMaLUU
http://www.chemistry.narod.ru/ - Mup xumun. CoaepKuT XMMHYECKHE CIIPABOYHUKH, HCTOPHIO
CO3/IaHMS M PA3BUTHUS IEPUOANIECKOI CHCTEMBI 3JIeMEeHTOB (cchlika "Myseil"), onucanue
XUMHYECKHX OTBITOB C Pa3IMYHBIMU JIICMEHTAMH, CBEJICHUS U3 OCHOBHBIX 00JIaCTeH XUMHUU
(orpaHuyecKasi, arpOXUMHsI, TEOXHUMHUS, IKOXUMHU I, aHATTUTHUCCKAS. XUMHS, (POTOXHUMHUSL,
TEPMOXUMHUS, HEQTEXUMHS), Pa3zie XHMUICCKHX HOBOCTEH, CCHUTKH Ha MOJIE3HBIC PECYPChI
WNHurepHera u T.1.
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http://festival.1september.ru/subjects/4/
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http://www.alhimik.ru/
http://www.chemistry.narod.ru/

http://hemi.wallst.ru/ - Xumusi. OOpazoBaTebHbIN CANT IS IIKOJIBHUKOB M CTYJCHTOB.
DNEeKTPOHHBIN y4EOHHUK 110 XUMUH JUTS CPEIHEN MIKOJIBI, IIPUTOTHBIN 7Sl HCIIOJIb30BAHNUS KaK B
OOBIYHBIX, TAK U B CHEIUAIN3UPOBAHHBIX KJIACCAX, a TAKKE IS IOBTOPEHHS MaTepualia B
BBIITYCKHOM KJIacCe U AJIs1 IOJrOTOBKHU K 3k3aMeHaM. Ha caiite onyOamMKoBaH psii IpUIOKEHUI:
tabnuua MeHaeneeBa, TabIUIIA AIEKTPOOTPUIIATEIILHOCTEH JIEMEHTOB, JJIEKTPOHHBIE
KOH(UTYpaIUy JIEMEHTOB | JIp., a TAKKE 33a7a4M U CAMOCTOSTEIBHOTO PEIICHHS
http://www.college.ru/chemistry/ - OtkpsiThiii Koytemk: Xumust. D1eKTpOHHBINH YUSOHUK T10
XUMHH (HEOpraHUYEeCcKas, OpraHuyecKas, siiepHasi XUMusl, XUMUsl OKPY>KaroIlel Cpeibl,
OMOXHMMUS); COACPIKUT OOJIBIIOE KOJMIESCTBO JOIMOJHUTEIBHOTO MaTepraia. Y4eOHuK
COIIPOBOKJAETCS CIIPABOYHBIMH TAOIUIIAMHU, TIPUBOIUTCS OIPOOHBIN pa300p TUIIOBBIX 337134,
MPECTaBIICH OOJBION HAOOP 3a7a4 ISl CAMOCTOSITEIIBHOTO PEeIICHUS
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