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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YpPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOM
00pazoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO OOIIETO 00pa30BaHuMsl, IPEACTaBICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBE (QeaepanbHON pabouell MporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEIIMU MPENoaBaHusl y4eOHOro npeameTa « XuMUs»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T MpeACTaBICHUE O IENsAX, OO0IIeil cTpaTeruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUS OOYyYAIOIUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIEpKaHue,
IpeaycCMaTpUBACT PACHPEACICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
pazgenaM M TeMaM MPOrpaMMbl MO XHUMHUHU, ONPEAECSET KOJIUYECTBEHHbIC W
KaueCTBEHHBIE XapaKTePUCTUKHU cojiep>KaHus, PEKOMEHIYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYEHHUSI XHMHUHU C  Y4ETOM  MEXIOPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4Yaromuxcsi, ONpeACsIET BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takxke TpeOoBaHUH K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJiel M3ydeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs I0 OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWEe XUMHH CIYXHUT OCHOBOM [IJIi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpeCTaBICHUN O MaTepUaTbHOM EIWHCTBE MHpPA, BAKHYIO
poiib UrpatoT (GopMUPYEMbIE XUMHEH MPEACTABICHUS O B3aMMOIPEBPANICHUSX
SHEPTrUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEHIeHUS TI00aTbHBIX
npoOjieM YCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUECKOM,
MUIIEBOM U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH I  CaMOpa3BUTUA U
dbopMupoBaHus KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommXxcs, HABBIKOB HMX CAMOCTOSTENBHOW  Y4EOHOW JIESTEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEA0BATEIbCKUX YMEHUM, HEOOXOIMMBIX Kak B
MMOBCEAHEBHOM JKU3HU, TaK U B MPO(HECCUOHATBHON JCSTEIHHOCTH;

3HAKOMHUT CO CHENU(PUKOW HAYYHOTO MBIIIUICHHS, 3aKJIaJblBa€T OCHOBBI
LIEJIOCTHOTO B3IVIsi1a HA €IMHCTBO MPUPOBI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHHUM €CTECTBEHHO-HAYYHON I'PAMOTHOCTH O0YyYaIOIIUXCS;



crocoOcTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
oOpa3zoBaHue 00y4arOIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEeUYMBAIOTCS CHEIU(PUKON
COJepKaHMsl  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  IeJarormuecKu
aJanTUPOBAHHBIM OTpakeHWEeM 0a30BOM HAyKH XMMUHM Ha ONpeeIEHHOM dTane eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00ILIET0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUUMHCS CUCTEMBbI MEPBOHAYAIBHBIX TMOHSATUNA XHUMHUU, OCHOB
HEOPraHMYeCKOM XHWMHH W HEKOTOPBIX OTIENbHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMUHU.

Crpyktypa conepkaHusi IporpaMMbl 1Mo XUMUU CHOpPMHUPOBaHA HA OCHOBE
CUCTEMHOro monaxona Kk e€ u3yudeHuto. Cojep’kaHue CKIIAJIbIBAETCS U3 CHUCTEMBbI
MOHSATUN 0 XMMHUYECKOM 3JIEMEHTE U BEIECTBE U CUCTEMBI MOHATHN O XUMHUYECKON
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHWU30BaHbI 110 MPUHITUIY
MIOCJIEIOBATENILHOIO PA3BUTHUS 3HAHMI HAa OCHOBE TEOPETHUECKHUX IMPECTaBICHUN
Pa3HOTO YPOBHS:

— ATOMHO-MOJICKYJISIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akoHa /[. 1. MeHeneeBa Kkak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TpeacTaBiIeHUN 00 JIEKTPOIUTHUYECKON JMCCOLMALMA BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HAa OCHOBE HSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JPYromMy, BBHIMONHAS (YHKIMH OOBSCHEHHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IMOJYUYEHHUS
U3y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl MO XUMHUHU  CIIOCOOCTBYeT  (HOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUAYECKON COCTABJISAIOLICH HAYYHOU KAPTUHBI MHUPA B JIOTHUKE
e€ CHUCTEeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHONIEHUS K HAay4YHOMY 3HAHUIO H
MeToJaM NO3HaHHs B Hayke. M3yueHHe XUMUU TPOUCXOAUT C MPUBICUYEHUEM
3HAHWA W3 paHee HM3YyYCHHBIX Y4EOHBIX MpeaMeToB: «OKpyXKaromumii Mup,
«buonorus. 5-7 knacce» u «du3nka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHUH TPOUCXOAUT (POPMUPOBAHHE 3HAHUH OCHOB
XUMHUYECKOW HAyKM Kak O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amaya y4eOHOTO mMpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HAHUM — Ba)KHEUIIUX (PAKTOB, MOHSATHM, 3aKOHOB U TCOPETUUECKUX MOJIOKECHHH,
JOCTYMHBIX 0000IIEHNI MUPOBO33PEHUECKOTO XapaKkTepa, sA3blka HayKH, B



OpuoOOIIEHUH K HAyYHBIM METOJaM TIO3HAHUS TMPU HW3YYCHHH BEIIECTB H
XUMHUYECKUX peakluuid, B GOPMHUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHHH U
UX TIPUMEHEHWH B Yy4eOHO-TIO3HABATEIBHOH M y4eOHO-HCCIEA0BATEIbCKOM
AESITEeNPHOCTH, OCBOCHHMM TIPaBUJ 0€30MacHOro OOpaiieHus ¢ BEIIeCTBaMU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEr0 OOpa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETH TaKUe LEJH, KaK:

— (¢opMupOBaHHE WHTEIUICKTYaJbHO pa3BUTON JIMYHOCTH, TOTOBOW K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHSTHIO PEIICHUH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KHU3HHU;

— HampaBJICHHOCTh OOYy4YeHHMS Ha CHCTEMaTH4ecKoe MpuoOIIeHHUEe
O0yJarommMXxcs K CaMOCTOSITEIPHON IT03HABATEIHLHON JEATEIBHOCTH, HAyYHBIM
METOoZaM TIO3HAaHUA, (POPMHUPYIOIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieueHne yClIOBUM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YUarOIIMMUCS
OIbITa PAa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS W CAMOIO3HAHWS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETCHIIMI), WMEIONINX YHHUBEpCaIbHOE 3HAUYCHUE IS
pa3IMYHBIX BUIOB JESTCIbHOCTH;

— (dopmupoBanue oOmEH (QYHKIIMOHATIBHOW M €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIEHUBATH SIBJICHUS
OKpPYXAIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE MPU H3YyUYEHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU MpoOJeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM J1€ATEITbHOCTH;

— ¢opMmupoBaHHEe Yy OOYYaIOIIMXCA TyMAHUCTHYECKUX OTHOIICHHH,
NOHMMAHHUS [EHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIICH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHUIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS  OOIIECUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpOo(dUiIs M HANpaBICHHOCTH JajbHeHIIero
o0yJeHHUSI.

OOmiee uYucIO YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kiiacce — 68 yacos (2
yaca B Hezelmo), B 9 kimacce — 68 yacoB (2 yaca B HEJEINIO).



COAEPXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYanbHbIE XMMUYECKHE MOHITHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. du3nyeckue CBOWCTBA BEMIECTB. ArpEraTHOE COCTOSHUE
BemiecTB. [loHsiTHE O METO/aX MO3HAHUS B XUMUU. UHCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI M MOJIEKYJIBl. XHUMHYECKHE »dJIeMEHThl. CHUMBOJIBI XHMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumunueckass ¢dopmysa. BaleHTHOCT, aTOMOB XHMHYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsi AaTOMHAas Macca.
OtHocuTeNbHAsT MOJIEKYJIsIpHAsg Macca. MaccoBasi 1011 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemectBa. Mosib. MonspHas Mmacca. B3auMocCBsi3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHUI[ BemecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

du3nUecKue U XUMHUUYECKHE SBJIICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHS MacChl BEIIECTB. XMMHUYecKkue ypaBHeHus. Kiaccuduxarus
XUMHYECKUX PEaKIi (COeAMHEHUS, Pa3JIOKEeHHs, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYEHHUE U OIHMCAHHE
(bU3UYECKUX CBOMCTB OO0pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlMs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHOM TIPOBOJIOKH, B3aUMOJICHCTBHE Mela ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKUX peakuui (pas3iioKEeHHE caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3lioKeHHE THIPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHHs] CMEcei: ¢ MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, JUCTHLIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYUCTKH TTOBAPEHHOU
coilv, HaOJIOJEHWE W  ONUCAaHHWE  Pe3yJIbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MACChl, CO3JAaHUE MOJENIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBUTEe M HEOPraHUYECKUX BellecTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucinopon — 3ineMeHT U mpocToe
BellecTBo. HaxoxkaeHue Kuciopona B MOpuUpoAe, (PU3HUECKHE U XUMHUYECKHE
cBoicTBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue kuciopoaa. CrocoObl



MOJIyYeHUs KHUCIOpoJa B J1Ia0OpaTopud U MPOMBINUIEHHOCTA. KpyroBopot
Kuciopozaa B mpupojae. O30H — alIOTponHasi MOAU(PUKALIHS KUCIOPOIa.

TeroBoit 3P(GeKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pPEAKIUU. TOIUIMBO: yrojdb M METaH. 3arpsA3HCHHE
BO3/1yXa, yCWJICHHE TapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — »memeHT uM mpocToe BemecTBOo. HaxoxaeHnue Bomopona B
npupojsie, (Quznueckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u comnm.

Monsipabiil 005EM ra30B. PacuéThl Mo XUMUYECKUM YPaBHEHUSIM.

Odusznyeckue CBOWCTBA BOoAbl. Boma kak pactBopuTtenb. PacTBOpBL.
HaceblllieHHBIE M HEHACHIIIEHHBIE PAaCTBOPHI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jisl BEIlIECTBAa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHUEe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MIPUPOJAHBIX BOJ.

Knaccuduxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knmaccudukarus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIC, aM(pOTepHBIC) U
HecosneoOpasyromue. HomeHnknatypa okcugoB. Dusuyeckrue W XUMUUYECKHUE
cBOMCTBa OKCUJIOB. [loyueHne okcuaos.

OcHoBanusi. Knaccudukanmss ocHOBaHMM: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHuil. PU3MYECKHE U XHUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHne OCHOBAaHUI.

Kucnortel. Knaccudukarus kucinor. Homenkmnarypa kucior. Ouzndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctn MmertamnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosieil. @uzndeckrue U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue coient.

I'eneTnyeckas cBA3b MEXKIY KJIacCaMH HEOPraHUYECKUX COECTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPENECICHHUE COAECPKaHUs KUCIOPOJa B BO3AYyXE, MOJyYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOAa, HaOI0/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C 0Opa3llaMHd OKCHJIOB U
OMMCaHWE HUX CBOWCTB, MOJy4eHUE, COOMpaHUE, pPAcClO3HABAaHUE W H3yUYCHHE
CBOWCTB BOAOpoOJia (ropeHue), B3aumozeicTBue Bojoposaa ¢ okcugom meau (II)
(BO3MOXKHO HCIOJIB30BAaHUE BUCOMATEPUAJIOB), HAOIIOACHUE OOPa3I[OB BEIICCTB
KOJIM4YecTBOM 1 MOJIb, HCCII€IOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMOJECHCTBHE BOJBI C METAJUIaMHU
(HaTpuem M KajblueM) (BO3MOKHO HCIOJb30BAaHUE BHUACOMATEPHUAIIOB),



ucclieIoBaHUEe O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHHUs OKPACKU MHAUKATOPOB B PacTBOpax KHUCIOT U IIEIOYEH,
u3ydeHue B3ammojericTBus okcuaa Memu (I1) ¢ pacTBopoM CepHO#M KHCIIOTHI,
KUCJIOT C METaJUIaMH, pPEeaKkUUi HEUTpalu3aluu, IOJYy4YeHUE HEepacCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajjla JAPYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lad 10 Teme «BaxHellune Kiacchl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoanuecknit 3axkoH u Ilepumoauyeckass cucreMa XUMHYECKHUX
ieMeHToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBS3b.
OKHuCIUTEIBHO-BOCCTAHOBUTE/IbHBIE PeaKIIUU

[lepBble TOMBITKK KiIacCU(PUKAIIMM XUMHYECKUX dJeMeHToB. [loHsTHe o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U IEJIOYHO3EMEIIbHbIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIC OKCHIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XUMUYECKUX AJIEMEHTOB [].
N. MenneneeBa.  KoporkomepuogHass W JUIMHHONEPUOIHAs dbopmbl
[Tepunonnueckoit cucrembl xumuueckux snemeHToB J[. . Menaeneesa. Ilepuoas
u rpynmbl. OuU3MYecKuil CMBICT MOPSAKOBOTO HOMEpPA, HOMEPOB INepuoja U
IPYIIIBI JIEMEHTA.

Ctpoenue atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DnekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J0oueKk aroMoB TmepBbiX 20 XUMHUYECKHUX  DIIEMEHTOB
[Tepuognueckoit cucremnl JI. M. MenpaeneeBa. XapakTepUCTUKAa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxeHuro B [lepuonnueckoit cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHUSl paJuyca aTOMOB XHMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJNIMYECKUX CBOMCTB 10 TPYIIaM U EPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [leprnoan4ecKoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W mnpaktuku. J[. . MengeneeB — yd€HbId U
rpaXkJaHUH.

Xumunueckass cBsi3b. KoBasieHTHass (MOJsipHAas M HEMOJSIpHAsi) CBSI3b.
DIEKTPOOTPUIATENBHOCTh XUMUYECKUX 3J1€MEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIHUU.
IIporniecchl oOkucaeHUs U BOCCTaHOBIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEHIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LMHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiuu pa3ioKeHHs, COeTUHEHNUS).

Mexcnpeomemunie cea3u



Peanuzanusa MexXnpeIMETHBIX CBsI3eM MpU M3yuYeHUM XUMUU B 8 Kjacce
OCYIIECTBIISIETCS. 4e€pe3 HUCIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: Hay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, TMNePUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: Marepus, aToMm, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, IJEKTPUUYECKUI 3apsijl, BEIIECTBO, TENO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, a3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COHIIE.

buonorus: ¢orocunTes, npixanue, buocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpandbl, TOpPHbIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYeCKAsi peaKkuusi

[Tepuonnueckuii 3akoH. [lepuoauueckasl CHCTEMa XUMUYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHU CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kajus, KalblUusi H UX
COEIMHEHUI B COOTBETCTBUM C MOJOXKEHHEM »ieMeHToB B Ilepmoamueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHABI XUMHUYECKOW CBA3U. THIBI KPUCTANIMUECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THUIA KPUCTAJUIMYECKON PEMIETKU U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukainuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKUE
CBOMCTBAa BEIECTB, OTHOCAIIMXCA K PA3JIMYHBIM KJaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IuyHbIM MPU3HAKaM (IO YUCTY
M COCTaBy Yy4YaCTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIIoBoMy 3(ddekry, 1o
W3MEHEHHUIO CTETICHEW OKMCIECHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U dHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUUYECKHE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. [loHsiTHe 00 0OpaTHUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peakiusX. [IoHITHe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. [lonstue o xkarammse. [IoHssTHE O XMMHUYECKOM paBHOBeCUU. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKUMU M IIOJ0KEHHE XUMHYECKOrO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBIECHUE YPABHEHUN



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIIUTHYECKON JUCCOLUALINN. DIEKTPOIUTHI U HEATEKTPOIUTHI.
Katnonsl, annonsl. MexaHu3Mm JUCCOLMALIMM BEUIECTB C Pa3IUYHBIMU BUJIAMU
xumMuyeckoi cBsizu. Crenenp aucconuanuu. CUIbHbIE U ClIa0ble AIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKaHUsI peakluii MIOHHOTO 0OMeHa,
IOJIHBIE M COKpAll€HHbIE HWOHHBIE YpaBHEHUs peakiui. CBONCTBAa KHUCIOT,
OCHOBaHMA M COJEld B CBET€ MPEJICTABICHUH 00  DIEKTPOJIUTUYECKOU
nucconuanuu. KauecTBeHHbIE peakiiniy Ha MOHBI. [IoHsITHE O THIpOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJCJISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB W HeMmeTauioB (Tpadura W ajiMasza), CIOXKHBIX BEIIECTB
(x;mopua HaTpUsl), UCCIIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOU pPEaKINH
OT BO3JEUCTBHUS PaA3IUYHBIX (DAKTOPOB, HCCIEAOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpOB BEUIECTB, IMpollecca AUCCOLUAIMU KHUCJIOT, WIEJI04Ye U Ccoyeu
(BO3MOXKHO  WCIOJIb30BaHME BHUJEO MaTEpPHalOB), IMPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKaHUS  peakluii  HOHHOro  OoOMeHa
(oOpazoBaHue ocanaka, BBbIJACICHHE Tas3a, OOpa3oBaHUE BOJBI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPHUMEPBI  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIUM
(ropeHue, peakiMu pasioKEeHHs, COCIMHEHHUs), Paclo3HaBaHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOINBI0 KAUECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl 1 MX COeAMHEHUSA

OO6mast xapakTepucThka rajnoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHYECKHE CBOMCTBA Ha TMpUMEpEe  XJIOpa
(B3auMozeiicTBUE C MeTaulaMd, HEMETaJJIaMH, IejioyamMu). XJIOPOBOIOPO.
ConsHass KHCIIOTa, XMMHYECKHUE CBOMCTBA, IMOJydeHUE, NMpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHW3M 4YeJoBeKa. BakHeumme XJIOopuapl U HUX
HaXO0XJCHHUE B IPUPOLE.

OO6miast xapakrtepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue U (PU3NYECKHe CBONCTBA
MPOCTHIX BEMIECTB — KUCIOPO/Ia U CePbl. AJUIOTPOITHBIE MOAU(DUKAIINH KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYeckre cBorcTBa. OKCHABI CEpbl KaK MPEACTaBUTENN KHUCIOTHBIX OKCHUJIOB.
Cepnass xucnora, (U3MYECKHE H XHMHYECKHE CBOWCTBa (oOmme  Kak
MPEACTaBUTENS Kjacca KHUCJIOT H cruerupuyeckne). XUMHYECKHUE PEaKIIHH,
JeXalme B OCHOBE IMPOMBIILUIEHHOIO CHOco0a MOJYy4YeHUsI CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoit KUCIOThL. CONM CEPHOM KUCIIOTHI, KAUECTBEHHAsI PEaKLUs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ coelMHEHUM B mpupoje. XUMUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl COCAUHEHUSIMHU Cepbl (KUCIOTHBIC IO,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, PacHpOCTpPaHEHHUE B MPHUPO/E,
dbuznUeckue U XuMU4Yeckre cBoicTBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro
dbu3nUecKue 1 XUMHUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coiam aMMOHUS,
ux (pu3nyecKue U XMMUYECKHE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MmoiyudeHue, (pu3nueckue M XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEACTaBUTENS Kiacca KHCIOT U creuudduueckue).
Hcnonw3oBanne HUTPATOB W COJIGM aMMOHHUSL B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHUE OKPYXKalolel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKAMW, 3arps3HeHUEe BO3[yXa, NOouBbl W BoA0EMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gocdopa, GUMIECKHUE U XUMUUYECKHE CBOWCTRBA.
Oxkcun docdopa (V) u pochopHas kuciaora, GU3NIECKUEe U XUMUIECKUE CBONCTBA,
nonydyenue. Mcnonb3zoBanue pocharoB B kKauecTBe MUHEPATBHBIX yIOOPEHUI.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Moau(UKALMK, PACHpPOCTPaHEHHE B TpPHUPOAE, (PUINYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepoaa B npupoje. OKCUabl yriepoja, ux
¢uznueckre M XMMHUYECKHE CBOMCTBa, JEWCTBHE Ha JKHUBBIE OpPTraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYECKHE TMPOOJIEeMBbI, CBSI3AHHBIE C OKCHIOM
yriiepoaa (IV), rumnore3a r100aNbHOTO TMOTEIICHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCI0Ta U €€ coiu, X GU3NIECKUEe M XMMHUYECKUE CBOMCTBA,
nojiyueHue u mnpuMeHenwe. KadecTBeHHass peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH M CEIBHCKOM
XO35MCTBE.

[lepBoHauanbHbBIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX mepepaboTku (O€H3WH), UX POJb B OBITY W MPOMBIIIJICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoJax — U UX
poJii B KM3HHM 4YeJoBeKa. MarepuaibHOe €AMHCTBO OPraHMYeCKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usmdeckne W XUMHUYECKHE CBOWCTBA, TMOJyYCHUE W
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcune kpemuus (IV) u kpemuueBoi kucinore. CHUIMKAThI, X UCIOJb30BaHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeillre CTpoUTeNbHbIE MaTepHalbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiiembl GE30MacHOr0 MCIOIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3liOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJEHUE MTPU3HAKOB
WX TPOTEKaHMs, OMBITHL, OTpa)xarwliue (U3NYECKUe U XUMHYECKHE CBOMCTBA
rajloreHOB M HX COEIUHEHHH (BO3MOXXHO HCIIOJIh30BaHUE BHUIECOMATEPUATIOR),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOPUIOB (TajJOr€HHUJIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXXHO  KCIOJIb30BaHHE
BUJIeOMaTepraoB), HaOIIOACHUE Mpoliecca OOYIIIMBAHUS caxapa IOoj] JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCIOTHI, M3YYEHHUE XMMHUYECKUX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHON peakiuu Ha cyiabdar-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoicTBamMu azota, ¢ochopa W HX COCIUHEHUH (BO3ZMOXKHO HCIOJIb30BAHHE
BUJIEOMATEpHUajIoB), oOpa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, moayyeHue,
coObupaHue, paclo3HaBaHME U HW3YYEHHUE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PeaKlMii Ha MOH aMMOHUS U (ocdaT-uOH U U3ydECHHE MPU3HAKOB
WX TIPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOra3a, MoJydyeHue, cOOMpaHue, paclo3HaBaHUE U H3yUEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEJeHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX IMPOTEKAHUS, O3HAKOMIIEHHUE C
OPOJIYKIMEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a71a4 o treMe «BakHelnine HeMeTaJuIbl U UX COSTUHEHUS.

MeTaJsibl 1 X COCAMHECHUSA

OO6mast XxapakTEepUCTHKAa XUMHYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHus B llepmognueckorn cucreme xumuueckux asnemMeHtoB J[. W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHU MeTasoB. OU3ndYecKkue U XMMUYECKrue CBOMCTBa MeTaiioB. OOmue
crocoObl TonyyeHus MeTauioB. [lOHSATHE O KOPpPO3UHM METANIOB, OCHOBHbIC
crocoObl 3alUThl UX OT Koppo3uu. CmiiaBbl (CTajlb, YYryH, IIOPaTFOMUHUMA,
OpoH32a) ¥ UX TPUMEHEHHUE B OBITY W MMPOMBIIIJICHHOCTH.

[Ilenounble MeTauibl: MOJIO)KEeHUE B [lepuoanyecko cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHE MX aTOMOB, HAXOXICHHE B IPUPOJE.
dusnyueckue U XUMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIbI U



TUAPOKCHUABI HATpusd M Kanus. lIpuMeHeHuWe WIeNOYHBIX METAVIOB HU  HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MAarHMM MW KaJdblMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux iemeHtoB [[. M. MenaeneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmive coeluHEHUs Kaiablusa (OKCHZ, THAPOKCHI, COJIN).
XKécTkocTh BOABI U CITOCOOBI €€ YCTpAHEHHUS.

AnoMUHMI: TI0JIO)KeHUE B [lepuoanueckoil CucTeMe XUMUYECKUX DJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMma, HaxoxaeHWe B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA afOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoil cuctemMme XuMHUUECKUX 3JEMEHTOB [l.
N. MenneneeBa, CTpOCHUE aroma, HaxoXAeHUE B mnpupoje. Puznyeckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuanl, THAPOKCU B U conu xkenesa (II) u sxxenesa
(1), ux cocTaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0pasllaMd METAIOB M CIUIaBOB, HX (PU3HMYECKUMHU
CBOMCTBaMH, U3Y4YEHHE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpUsl € BOJOM (BO3MOYKHO HCIOJb30BaHUE BHUAEOMATEPHAIIOB),
UCCIIEIOBAaHME CBOMCTB KECTKOM BOJBI, IIpoLEecca TOPEHUS Keje3a B KUCIOpPOIe
(BO3MOXHO  HCIIOJIb30BaHHWE  BUACOMATEPUAJIOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MarHus, KaJbLUs, aJOMUHHUS, LUHKA, XKeje3a
(1) u xenesza (III), meau (II), HaOmOACHKE U ONMHMCAHUE MPOLIECCOB OKPAIIMBAHHMS
IUITAaMEHU MOHAMHU HATpUs, Kalusd W Kajabluusa (BO3MOYKHO HCIOJb30BAHUE
BUJICOMATEPHUAJIOB), UCCIe0OBaHNEe aM(pOTEPHBIX CBOMCTB THAPOKCHIA ATIOMHUHHUS
Y TUIPOKCHUA IMHKA, PEIICHNUE SKCIIEPUMEHTAJIBbHBIX 3a7a4 110 TeMe «BakHeunmue
METAJUIbI U UX COCUHECHUS.

XuMHS U OKPYKaKIIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YeJioBeKa. besomacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakinuii B ObiTy. IlepBast momomp mpu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpY)Karouled cpeanl (mpenesibHasi JOMyCTUMAast
KOHIIeHTpanus Beulects, nanee — [IJIK). Ponb xuMun B pelieHH 3K0IOTHUECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pa3lloB MAaTepUaOB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzanmst MeXNpeaMETHBIX CBS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYIIECTBISICTCSI Yepe3 HCIOJIb30BAaHWE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC IMOHSATHSA: HAyYHBIH (PakT, rUmoTe3a, 3aKoH,
TEOpHUs, aHalu3, CHHTE3, KJIacCUPUKAIMA, TECPHOIUIHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJCIHUPOBAHNE, H3MEPEHUE, MOCNb, SBICHUE, MAPHUKOBBIM
3¢ PeKT, TeXHOJIOTUS, MaTepUAIIBI.

dusnka: marepus, aroMm, D3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIH]I,
U30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUYCCKUN 3apsj, POBOJHUKH,
MOJIYTIPOBOJAHUKH, JUAJEKTPUKHU, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTATUTHYECKAsI
pemérka, CruiaBbl, (U3MYECKUE BEIMYWHBI, CIMHMIBI U3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTRBO, TJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunHTes, apIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MaKPOAJIEMECHTHI, TUTATCIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE MOPOIbI,
MOJIC3HBIC MCKOIIAeMBbIE, TOILJTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBLIE PE3YJIbTATBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIETo
o0pa3oBaHus JOCTUTAlOTCS B X0J€ OOy4YeHUss XMMHHM B €IUHCTBE Y4EOHOH H
BOCIUTATENIBHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAAULIMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHM, MPUHITHIMUA B
oOlllecTBE TMpaBWJIAaMH M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYaIOIIKUXCS.

JIM4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUHUN U
paclIMpeHue OnbITa JEATEIbHOCTA Ha €€ OCHOBE, B TOM UYHMCJI€ B YACTHU:

1) naTpHOTHYECKOTO BOCTIMTAHUS .

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAJIETh JTOCTOBEPHOW HHGpOpMAaIHE o
NEPEIOBbIX JOCTMXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M TMpaBUJaX MEXINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEICKOM,  TBOPYECKOM W ApYruxX  BHUAAX
JESITENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JEATEIBHOCTH TpHU
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XWMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW y4eOHOW MESITeNIbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TOBEAEHUE M TMIOCTYIIKM CBOMX TOBAapHILEH ¢ TO3ULUU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIJIEACTBUN MOCTYNKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMHUYECKOM PEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKM M COCTAaBIIAIOLINE
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJBI, B3aUMOCBSI35X 4YEJIOBEKA C
MPUPOJTHOMN CPEIOM, O POJIM XUMHUHM B MMO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEJIbHBIE MOTHUBBI, HANPABJICHHBIE HA MOJY4YEHUE HOBBIX 3HAHHUM IO
XAMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOIIOMAeMBIX TPOIECCOB W SBIICHUM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATENbCKON KYyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ Y4E€OHBIMU TEKCTAMH, CIPABOYHOU



JUTEPATypPOr, JOCTYMHBIMA TEXHUUYECKUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYCHHWIO W TO3HAHWIO, JI0O003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €caMOOOpa3OBaHMIO, TMPOCKTHOW ¥  HCCIEIOBATEIHCKOU
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH W YPOBHS OOYYCHHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOIO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3JI0POBBI 00pa3 JKW3HHM, OCO3HAHUEC ITOCIICICTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJIsSI, HAPKOTHKOB, KYPCHHS),
HEOOXOAUMOCTH COOJNIIOAICHUST TpaBwi O€30MacHOCTH TpU  OOpalieHuu ¢
XHMHYECKUMU BEIIECTBAMH B OBITY U PCATbHOM KU3HU;

5) TPy/10BOT0 BOCIIATAHMS:

MHTEPEC K MPAKTHYSCKOMY M3yUYeHHUI0 Tpodeccrii U Tpyaa pa3IuyHOro poja,
yBOXCHUEC K TPyAYy W pe3yibTaraM TPYAOBOW JESATEILHOCTH, B TOM 4YHCIIC Ha
OCHOBE IPUMEHEHHUS TMPEAMETHBIX 3HAHUW 10 XHWMHH, OCO3HAHHBIM BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJTODKCHHS 00pa30oBaHUs C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBCHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIEeIHON MPpo¢deCcCHOHANIBHON ESITEIbBHOCTU U Pa3BUTHS HEOOXOJUMBIX YMEHUI,
TOTOBHOCTH aalTUPOBATHCS B MPOPECCUOHAIBHOMN CpelIe;

6) 3K0JI0rM4ecKOro BOCIUTAHMS:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAHUS, TOHMMAaHHUE IIEHHOCTH 3[I0pPOBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nuecKoMy M TICUXHUYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOACHUS
npaBMJI 0€30MACHOTO MOBEACHUS TP padOTe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YIPOKAIOIINX 3IOPOBBIO U )KU3HU JIIOICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJTYYaeMbI€ MPU W3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOM, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBHI, OCO3HAaHUS TJIOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell MX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTampeaMeTHBIX pE3yJIbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIICHAYYHbIE TIOHATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTe3a, (PaKT, CUCTeMa, TPOIECC, IKCIIEPUMEHT U JPYToe.), KOTOphIC
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMEeTaX W IO3BOJSIOT Ha
OCHOBE 3HAHWH M3 3THX MPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O IETOCTHON



HAay4YHOW KapTHUHE MHUpa, U YHUBEpCAIbHbIEC yueOHbIE JEHCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, PETYJISITUBHBIE), KOTOpPbIE OOecneyuBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHMIO M OCYIIECTBIEHUIO Y4eOHOM
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAIbLHBbIE YUeOHbIE JeiiCTBUSA

ba3zoBblie JioruyecKue JeMcTBUA:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICT XMUMHUYECKHX TMOHSATUN (BBIACIATH UX XapaKTEPHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTHMMHU TOHSITHUSMH), HUCIOJIb30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBJICHUM, BEHIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIuid,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMH HW3YyUYCHWS,
CTPOUTH JIOTUUECKHUE pacCyXAcHUs (MHAYKTUBHBIC, JAEAYKTUBHbBIC, TI0O aHAJIOTHH),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4eOHO-TI03HABATENIbHBIX 3a]1a4, C YUYETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBIABISATh U XapaKTepPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBA3UM U
NPOTUBOPEUHS B U3y4aeMbIX MPOIECCaX U SBICHUSIX.

Ba3oBnble uccienoBareibckue AeCTBHA.

YMEHHE HCIIOJIb30BaTh MOCTABICHHBIE BOIPOCH B KAaueCTBE WHCTPYMEHTA
MO3HAHUS, a TaKK€ B KadyeCTBE OCHOBBI [JIsi (OPMHUPOBAHUS THUIOTE3Bl TIO
IPOBEPKE MPaBUILHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

NpUOOpETeHHE ONbITa M0 ITUIAHUPOBAHUIO, OPraHU3allMi MW TMPOBEACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHME HaOJIoJaTh 3a XOJOM TIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATh €r0 Pe3ysbTat, (OpMyITHPOBATH 0000IIEHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIEA0BAHUS, COCTABIATh OTUET
0 MpojenaHHol padorte.

Pab6ora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH WM WMHTEPIPETHPOBATH HH(OPMAIUIO
Pa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
mocoOusi, pecypcel VHTepHETa), KPUTHUYECKH OIICHUBATh MPOTHBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE NPHUMEHSTh PA3JIMYHBIE METOJbl U 3alpoChl MPU MOHUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJIMWMBIX ISl BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNE ONbITA B
00JaCTM  MCHOJIb30BaHUS ~ MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOil aKTUBHOTO MCIOJIb30BaHUS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BHIOMPATH ONTUMANIBHYIO OpMY MpeAcTaBiIeHUus HHOPMALMK U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu popmMaMu rpa@uKky U UX KOMOMHAIUSMU;

yMEHHE MCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOW U
UCCJIeI0BATENbCKON ACATENBHOCTH MHMOPMAIUIO O BIUSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTa Ha COCTOSIHME OKpYXarouled MNpUpOJAHON
Cpelibl.

KomMmyHuKaTHBHBIE YHUBeEpcaIbHbIE yUeOHbIe 1eiicTBUA:

yMEHHsS 3a7aBaTh BOMNPOCHI (B XOJe Auaiora W (Wiu) JIHUCKYCCHM) TIO
CylmecTBy  oOcyxkmaemMol  TeMmbl, (OPMYIUPOBATb CBOU  MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHUS MPEIOKEHHOMN 3a/1auu;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHBbIE  Pe3yJbTaThbl  [MO3HABATEIBHOU
NESTENBbHOCTH B YCTHBIX W TUCBMEHHBIX TEKCTaX; JeiaTh MPE3eHTALUIO
PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOT0 HKCIepuMeHTa (1abopaTOpHOTO ONBITA,
1a60paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHMKAMU B COBMECTHOU
NO3HABATEJIbHOM W HCCIENOBATENIbCKOW  JESATENbHOCTH  MNPU  PELICHUH
BO3HUKAIONIUX MpPOOJIEM Ha OCHOBE Yyu€Ta OOIIMX WHTEPECOB U COTJIACOBAHUS
no3uiuil (o0cyxneHus, OOMEH MHEHHMSIMH, «MO3TOBBIC IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JCHCTBHI, ONpENEICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOoTHI U ApYyTHE).

PeryasiTuBHbIe YHUBepcaJbHbIe yUeOHbIE 1eiiCTBUA:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanbonee 3(h(PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEIJIOKEHHBIA aITOPUTM JECUCTBUM IIPU BBINOJHEHUM 33aJaHUA C  YYETOM
MOJTyYEHUS] HOBBIX 3HAHMN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pE3yJbTaTa 3asBICHHOW LEJH, YMEHUE
MCII0JIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIIOBUU 33/IaHUM.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMEeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00SA3aTEIBHOIO
COJIepKaHMsI, YCTAHOBJIEHHOTO JaHHOW deaepaibHOil pabouell MporpamMmoi,
BBIJICJIAIOT: OCBOCHHBIE O0YUYaIOIMMHKCS HAyYHbIE 3HaHUS, YMEHHS U CIIOCOOBI



NedcTBUM, crneuuduueckue i1 OpeAMETHOM o0macth  «XUMUS», BUIBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro HMHTEPIpPETALNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

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

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIUXCS YMEHUM:

e PACKpBIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TMOHATHH: aTOM, MOJICKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpPOIHAS. M HEOJTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUUYECKOTO PJIEMEHTa B COSAMHEHUU, MOJIIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHUILIATEIBLHOCTh, CTEIECHB
OKHCJICHUS, XUMHUYECKasl peakius, KiaccupUKaIus Peakiuil: peakiuu
COCIMHECHUS, PEaKIMU pa3I0KECHUSA, pPEaKIUu 3aMEIICHUs, PEeaKuu
o0OMeHa, HK30- U IHJOTEPMHUUECKUE PEaKINH, TeTIOBOM d(DPEeKT peakiuu,
SAPO aroMma, DJIEKTPOHHBIA CJIOW aTroma, aToOMHas OpOWTadb, pagnuycC
aToMa, XMMHYECKasi CBs3b, MOJISIpHAS W HEMOJISIpHAs KOBAJCHTHAs CBS3b,
WOHHAs CBSi3b, MOH, KaTHOH, aHUOH, PacTBOp, MaccoBas J10Jsl BELIESCTBA
(poIIeHTHAsI KOHIIEHTpAIIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX TIOHATUHA U
OPUMEHATH 3TH MOHATHS IIPU OMUCAHUU BEUIECTB U WX NPEBPALICHU;

e WCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JUIsI COCTaBJIeHUS (HOpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEaAKIIHIA;

e ONpENENATh BAJICHTHOCTH aTOMOB DJIEMEHTOB B OMHApPHBIX COCIUHEHUSX,
CTeNIeHb  OKHUCJICHHUSI  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAIJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COEAUHEHUW MO
dbopMynaMm, BHA XUMHUYECKOM CBsI3M (KOBaJieHTHAas W WOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAaHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJOXeHUs B llepuonnueckor cucreme,
3aKOHOB COXPAaHEHUs MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YY€HHUS], 3aKOHA ABOTapo;

e OINHUCHIBATHL W XapakTepu3oBaTh TabmuuHyro ¢Gopmy Ilepuoanueckoi
CHCTEMBl XMMHMYECKMX JJIEMEHTOB: pa3iuyaTh TMOHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OomnbIIMe TEPHOJBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIE HMMEIOTCS B
tabmune «llepuoguyeckas cuctemMa XuMUYecKuX dnemeHTtoB J[. .
MenzeneeBa» € YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB U 3apAl sapa, oOlLIee YHUCIO 3JIEKTPOHOB
U pacnpeereHle uxX no 3JeKTPOHHBIM CIIO0IM);

KJIacCU(UIMPOBATh XUMUUYECKHE HIIEMEHTHI, HEOPraHWUYECKHUE BEIIECTBA,
XUMHYECKUE peaKUuuu (IO YUCIy U COCTaBy YYAacTBYIOUIMX B pEaKIUU
BELIECTB, M0 TEIIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIHME XWMHYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXKAAsl ONMMCAHUE TPUMEPAMH MOJEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTU OT UX KaUy€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKUX TMpEeBpallleHU B
Pa3TUYHBIX YCIOBUSX;

BBIUMCISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO H  MOJSIPHYIO  MacChl
BEUIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »JJIeMEeHTa 1o (dopmyse
COEJIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOUN peaKIuu;

NPUMEHSITh OCHOBHBIE OIEPAIllMU MBICIUTEILHON NESITebHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 000OIIEHUE, CUCTEMATU3AIMIO, KIacCU(UKAIUIO,
BBISIBJICHUE TMPUYMHHO-CIICICTBEHHBIX CBS3€d — JJIsl U3YYEHHsI CBOMICTB
BEIIECTB U XHUMHUYECKHX PpEAKLH, €CTECTBEHHO-HAy4YHbIE METO/BbI
MO3HAHUS — HAONIOJEHHE, W3MEpPEHUEe, MOJECITUPOBAHUE, HKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ IpaBUJiaM  [OJb30BaHUA  XMMHYECKOM  MOCYyIOW U
nabopaTopHbiM 00OpYJOBaHUEM, a TakKe TMpaBWiaM OOpalleHHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HHCTPYKLIHMSIMU 1O BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOUpPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAA M KHUCJIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MAacCOBOM J0JIEW PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCHEPUMEHTHI MO
pacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIOT C MOMOIIBK MHJIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K xoniy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUIA:

PacKpbIBaTh CMBIC OCHOBHBIX XHMHWYECKHX TMOHATHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJEKYyJa, HMOH, KaTUOH, aHUOH, IMPOCTOE BEILECTBO,
CJI0OKHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PEaKIisi, XUMUIECKasi CBA3b, TEIJIOBOU A (DHEKT
peakiuu, MOJib, MOJSIPHBIM  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIMTHYECKAs JHUCCOLMAIUs, PEaKIHH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMHUUYECKOEe PaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHUCIEHHUE W BOCCTaHOBJICHHUE,
amotponus, aMm(pOTEepHOCTh, XUMHUYECKas CBSI3b (KOBaJICHTHAs, MOHHAs,
METaNINYeCcKasi), KpHUCTAJIIIMYECKass pemeTka, KOppo3usl METasuloB,
CIJIaBbl, CKOPOCTb XHMHUUYECKOW pEAKIMHU, TMPEACIbHO JONMyCTUMAs
koHueHTpauus [1/IK BemecTBa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATHH W
NPUMEHSTH 3TH MOHATHS TIPU OMTMCAHUU BEIIECTB U UX MPEBpaICHUN;
UCIIOJIB30BaTh XMMHMUYECKYIO CHMBOJIUKY JJIi COCTaBJICHUS (HOpMYyII
BEIIECTB M YPABHECHUN XUMUUYECKUX PEaKIIHiA;

ONpPEAEATh BAJICHTHOCTh U CTETIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COEIMHEHUSAX PAa3JIMYHOTO COCTaBa, MNPUHAIJIECHKHOCTh BEHIECTB K
OTPENICIEHHOMY KJIacCy COCAMHEHUU 1Mo ¢GopmysiaM, BHJ XUMHUUYECKOM
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKAs)) B HEOPraHUYECKHUX
COCIMHEHUAX, 3apsi]l MOHA MO XMUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCJAMHEHMH, TUM KPUCTAJUIMYECKON
PELIETKHM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici llepuomnueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIUCHIBATH W XapaKTepHU30BaTh
Tabiuunyto (opmy Ilepuoanueckoil cUCTEMbl XUMHUYECKHUX 3JIEMEHTOB:
paznuyarTh TOHSATUS «TJaBHas mnoArpymmna (A-Tpynma)» U «rmoboyHas
noarpynmna (b-rpynma)», maneie u OoJblIME TMEPUOABI, COOTHOCHUTH
0003HaueHUsl, KOTOpblE MMEIOTCS B TIEPUOJAMYECKONM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB ® 3apsij fAapa, OOIIee YHCIO JJIEKTPOHOB U
pacripefieieHie MX TI0 DJICKTPOHHBIM  CJIOSM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHHM CBOMCTB 3JIEMEHTOB U HUX COEAUHEHUN B
npeaenax MajlblX MEPHOJI0B U TVIABHBIX MOATPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHE DIJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakuuu (M0 YUCIy M COCTAaBY YYACTBYIOIIMX B PEAKLIUU
BEIIECTB, MO TEIUIOBOMY 3(PeKTy, MO0 M3MEHEHUIO CTETICHEH OKHCIICHHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHENU(PUICCKUE XUMHYCCKUE
CBOMCTBa MPOCTHIX M CJOXHBIX BEIIECTB, MOATBEpP)KJas OIKHCaHUE
npuMEpaMy MOJICKYJISIPHBIX U MOHHBIX YPaBHEHUM COOTBETCTBYIOIIHUX
XUMHUYECKUX PEaKIUii;

COCTaBJSITb YPaBHEHUSI BJIEKTPOIUTHUYECKOW JIMCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHHS PEAKIIUI NOHHOTO



oOMEHa, ypaBHCHHUS peaklIuid, MOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOW CBSI3U MEXITY BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHCca dTHX PEaAKIUH;
IIPOTHO3UPOBATH CBOWCTBA BEIICCTB B 3aBHCHUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKHUX TMPEBPAIICHUN B pPa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO — MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO0 JJIEMEHTa 10 (opmyJie
COCIMHCHHUS, MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN peaKIuy;

coONM0aTh  NpaBWIa  MOJB30BAHUA  XUMUYECKOM  TMOCyAou u
1a00paTOpHBIM  00OpPYIOBaHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C MHCTPYKIHUSMH 110 BBIIIOJIHCHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O TIOJYYCHHIO M COOHMpaHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa U YIJICKHUCIIOTO Ta3a);

NPOBOAUTh  PEaKIMH, MOATBEPXKIAIONINE  KAYCCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM ITYTEM XJIOPHUA-, OPOMUI-,
uoaua-, kapOoHat-, ¢ocdar-, CUIMKaT-, Cyibdar-, TUIPOKCUJI-UOHBI,
KaTHOHBI aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPax HEOPraHUUECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIE OIEpPallUd MBICIUTEILHON JEATeIbHOCTH — aHalu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTEMAaTHU3allii0, BBHISBICHHE
MPUYMHHO-CIICICTBEHHBIX CBSA3€Hd — 11 M3YyYCHHS CBOMCTB BEIICCTB H
XUMUYECKUX pEaKIui, eCTCCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOII0/IeHHe, WU3MEPEHHUE, MOJICIMPOBAaHUE, DKCIIEPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJsnyecTBo 4acos
Ne HaunmeHoBaHMe pa3/ies10B U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK

' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c

YeJI0BEKa

19 BemectBa 1 xuMu4yeckue 15 1 bu6mmorexa [IOK

' peaKnuu https://m.edsoo.ru/7f41837¢c

Hroro mo pazmeny 20

Pa3nen 2. Baxkneiinue npeacTaBuTe I HEOPraHUYECKHX BelleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuoreka [JOK

' 00 oKkcHmax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucmotax 8 1 bu6mmoreka [JOK

' U COJIAX https://m.edso00.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

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

Hroro no pazneny 30

Paznean 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xumuiyeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUA



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMUYecKux smemenToB . U. https://m.edsoo.ru/7f41837c
MenpneneeBa. CTpoeHue atoma
X 3b.
32| Owicmenio- : EnGmoraca LOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITNHN
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edso0.ru/7f41837c
p . 3 bu6mmoreka [IOK
C3CPBHOC BpeM https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3zelioB Kypca 8 kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuorexa [JOK
' peaKmuii https://m.eds00.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS JUCCOIUALIHSL. 8 1 1 bubnmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro mo pazmeny 17
Paznen 2. HemeTayuibl M MX cOeJUHEHUSA
51 OO6m1ast XapaKTEePUCTHKA XUMHUYECKUX 4 1 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO01as XapakTepUCTUKAa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa LIOK
' I https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A30T, hochop u ux 7 1 bubmorexa HOK
' DYTHIRL ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO1as XxapakTepUCTUKa XUMHUYECKUX
24 snemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmorexa HOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. MeTa/L1bl M UX COCINHCHU A

N bubnuorexa [JOK
31 Obmme crolicTBa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiime MeTauibl U ©X COCTUHEHUSA 16 https://m.edsoo.ru/7f41a636
Wroro mo paznmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B TBA U MaTEPUAIBI B )KU3HU YEJIOBEKA 3 bubmmorexa [TOK
) elmec P T https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p e Bhe 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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

8 KUIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTesbHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Ponb XUMUM B )KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOAAX TIO3HAHMS B XUMHUH 1 bubmorexa HOK
8 https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuna
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ 1a60paTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObI bu6mmoreka [JOK
4 . 1
pa3aeiieHus: cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota No 2
5 «Pa3znenenue cmeceil (Ha mpumepe 1 bubmmorexa [JOK
a N PHMEp https://m.edsoo.ru/ff0d28¢c8
OYHCTKU MTOBAPEHHOM COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJICIyIH https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE AIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CI0XKHBIE BENIECTBA 1 bubmmorexa [TOK
P . https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHE 1 Bubmorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
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3aKOH IMOCTOSHCTBA COCTaBa BEILICCTB.

bubmuoreka [JOK

10 X .B
pmMreckas gopwyna. Baentaocts https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKUX JICMECHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [IOK
11
OTtHocuTenbHAast MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [IOK
3JIEMEHTA B COEAMHEHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [IOK
Momnsprast macca https://m.edsoo.ru/ff0d5230
14 DOu3NYECKre U XUMHUYECKHE SIBIICHUSI. bu6mmoreka [IOK
XHUMHUYEcKas peakus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u ycnoBust IpOTEKaHUS bubnnorexa [JOK
15 N
XUMHUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuorexa [JOK
16
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEIIIECTBA 110 YPAaBHCHHUSIM XUMHYECKHX bubmorexa HOK
. P https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMU4eCKUX peakiui
18 (coenuHEeHMS, PA3I0KEHUS bubmmorexa [JOK
8 P ’ https://m.edsoo.ru/ff0d3f34
3aMelieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIKIoneaucT. O000IeHNE U Bubmorexa ITOK
] . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHUI
20 KonTponpHas padora Nel mo teme bubnuoreka [IOK
«BemecTBa 1 XUMHUECKUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckre U XUMHUYECKHUE CBOUCTBA

bu6mmoreka [IOK

22
KHCIOPOAA (peaKIHi OKHCIICHES, https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 006 okcuaax
CriocoOblI MoJTydeHusT KUCIOpoia B
23 71a00paTOpUH U MPOMBIIITIEHHOCTH bubmorexa HOK
’ https://m.edsoo.ru/ff0d497a
[IpuMenenue kucnopoaa
TennoBoit 3¢ ekt xumMuueckoin
24 peakIiu, TIOHSITHE O bubmmoreka [IOK
TEPMOXUMHUYECKOM YPABHEHNH, 3K30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUCCKUX PEAKITUIX
Tormmuso (He(Th, yroJIb U METaH).
25 3ar HSHGIEI/IG(EOS . a, CIIOCOOBI iro bubmorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «[Tony4yeHne U coOMpaHue KUCIOPOIa bubmmorexa [OK
yi - p poaa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHUE €ro CBOKWCTBY
Boaopon — sneMeHT u mpocToe bubnuoreka [JOK
27
BelecTBo. Haxoxienue B mpupoae https://m.edsoo.ru/ff0d4dd0
08 du3MYeCKre U XUMUYECKUE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHUCIOTAX U COJIAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI moTydeHust BOJIOPOJa B bubnunoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[Tpaktrueckas padota Ne 4 o Teme
P P bubmuoreka [JOK
31 «[Tomyuenue u codbupanue BoJopoa,

HU3YUCHHUC CTO CBOMCTB»

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

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIHMYECTBA
33 BEI[ECTBA ra3a M0 €ro U3BECTHOMY bubmorera [JOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HITH 00BEMY
Brruuciienus 006EMOB ra3oB 10
34 ABHCHMHIO peaKIiH Ha OCHOBE 3aKOHA bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHH Ta30B
35 duznvecKkue 1 XMMHUYECKUEe CBOMCTRA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [Tonsitue 00 bubnmuorexa [JOK
WHJIMKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HacbieHnnbie
37 M HEHACHIIIICHHBIE pacTBOPEI. MaccoBas bubmorera [JOK
m P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOPE
[Ipaktrueckas padota Ne 5 o teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [JOK
onpeaesIEHHON MacCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBAY
39 KounTtponsnas padora No2 o teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnnorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TosmyueHune u XUMUYECKHUE CBOKCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmotera [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaH#us: cOCTaB, KIaccuuKaIms, bu6nmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnue u XMMHYECKHE CBOMCTBA bubmuorexa [IOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocras, knaccudukarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMH4YECKHE CBOMCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 cnoco((SI)II) 0T )GHI/HI XI/IMI/I‘{ZEKI/IG bubmorexa HOK
N ¥ ’ https://m.edso0.ru/00ad9474
CBOMCTBA
[Mpaktudeckas padora Ne 6. Pemenne
47 AKCIEPUMEHTAIBHBIX 3aa4 [0 TEME bubnmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
48 I'eneTnueckas cBsi3b MEXKy KJlacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCAMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o01eHre U cucTeMaTU3aIus 3HaHUH
H i https://m.edso00.ru/00ad9ch2
KontponbHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACChl HEOPTraHUYECKUX bubmorera [JOK
o https://m.edsoo.ru/00ad9ela
COCITMHEHU N
[TepBbie OMBITKY KIacCCH(PUKAIIHI
51 XUMHUYECKUX dJIeMEeHTOB. [loHsTHE O bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOAHBIX SJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bu6mmoreka [JOK
52 [lepuoanueckas cucteMa XUMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB [l. 1. MenneneeBa
bubmuoreka [JOK
53 Ilepuropl, TpymIIBL, TOATPYIIIBI 1

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

o4
saep. M30Tonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
P P N bubnuorexa [JOK
55 aToMOB 3J1eMeHTOB [leproauueckoit
https://m.edsoo.ru/00ada6hbc
cucremsl JI. 1. MenneneeBa
XapakTepucTuka XMMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuorexa [JOK
[Tepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepuoaudyeckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnnorexa [JOK
MenneneeB — y4EHBIHN, NEIaror u https://m.edsoo.ru/00ada96e
rpaXKJaHUH
DJIEKTPOOTPUIIATETLHOCTH aTOMOB bubnuorexa [JOK
58
XUMHUUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
59 nu
OHHAT XUMHHCCKa CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHast XumMHuueckas bubmuorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHasi XuMudeckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62
CreneHb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKuCIUTETHLHO-BOCCTAHOBUTEIILHbIE bubmuoreka [JOK
peakiuu https://m.eds00.ru/00adb076
64 OkucauTeny U BOCCTAHOBUTEIU bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTtposnpeHas padota Ne4 o treme bubnuorexa [IOK
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«Ctpoenne atoMa. XUMHUUYECKasl CBS3bY

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

66 PezepBHblit ypok. O600mIeHuE 1 1 bubnuorexa [JOK
CUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O600mIeHNE 1 1 bubnuorexa [JOK
CUCTEMaTH3alMs 3HAHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O60011eHE U 1 bubnnorexa [JOK
cUCTEeMaTH3alMs 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTHnueckue
n/n Bcero u3yuyeHusi | odOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX diemMeHToB [l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XUMUYECKHUX AJIEMEHTOB 1 bubmorera [JOK

R https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HomeHKIaTypa 1 bubnuorexa [JOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl xXuMuueckoil CBS3U U THIIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o reme

5 «IToBTOpeHue u yriyOneHne 3HaHuI 1 1
OCHOBHBIX pa3/IeNioB Kypca 8 kiacca»

5 Knaccudukanus XuMuaeckux 1 bubnunoreka [JOK
peaKIrii MO pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMHUYECKOM

bu6mmoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[TonaTHE O XUMHUYECKOM PaBHOBECHUHU.
bu6mmoreka [JOK
8 @®akTOpbl, BIUSAIONINE HA CKOPOCTh 1

XUMHUYECKOMN PCaKIUU U MOJIOKCHUC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

XHUMHUYCCKOT'O paBHOBECUA

OKHCIIMTEILHO-BOCCTAHOBUTEILHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTUIECCKON
10 Hcfo na I/II/IpCI/IJII)HI)Ie " cia0ble bubnmorera [TOK
o AT, https://m.edso0.ru/00adcd68
AIEKTPOJIATHI
11 MonHble ypaBHEHUS peaKIIUN bubmorexa [IOK
P peakdl https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubmmorexa LIOK
pv https://m.edsoo.ru/00add5d8
00 DIIEKTPOTUTHICCKOMN TUCCOITUAITUN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpenCcTaBIEHUN 00 bubnmorexa LOK
pen . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKOU JUCCOIHAIIHI
14 ITousarue o ruaponnse cojiei bubnmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O06o00IIeHNE B CHCTEMAaTH3aLIHs bubnuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pemienne 3xcriepuMeHTaAIbHBIX Eubmaorexa ITOK
p https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas padora No2 o teme
17 «DIEKTPOSIUTHYECKAS TUCCOLIMALINS Bubmiorexa ITOK
p a HHATA. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIMU B paCTBOPAX)
OO0111ast XapaKTepPUCTHKA FaJIOT€HOB.
18 XI/II;/[-II/IHGCIfI/Ie CBI())ﬁCTBa Ha IpUMepe bubmiorexa LIOK
p P https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposojopoa. CoisiHast KHCIOTA, bubnuorexa [IOK
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XUMHUYECKHE CBOMCTBA, TIOJIy4YEHHUE,

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

MIPUMECHCHHE
[Ipaktuyeckas padora Ne 2 o Teme
20 «[lonydyenue coyITHON KUCIOTHI bubamorexa LOK
VI coT ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTB»
Berarcnenus mo ypaBHEHUSIM
21 XUMUYECKUX PEAKIIU, €CITH OJIUH U3 bubmorexa HOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
29 OO6mrast XxapakTepUCTHKA JIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOJTU(PUKAIIUHA CEPHI.
23 Haxoxnenue cepbl U €€ coeTMHEHUI bu6morexa [IOK
B IIpUpOJie. XMMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBo0po, CTPOCHHUE, bubnuorexa [JOK
24 .
(br3UYecCKre 1 XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTAa,
25 (bM3UYeCKre U XUMHYECKHE CBOMCTBA bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIInH, JeKallHe B
OCHOBE MPOMBIIIIEHHOTO crocoba
26 MOJYyYEHUSI CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
97 Brrunciienue MaccoBoit 10711 BbIXOa bubnmuoreka [JOK
IIPOYKTa peaKkiuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHUKA HIIEMEHTOB bubnuorexa [IOK
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VA-rpynisl. A30T, paclipocTpaHEHHE
B IIpUpoe, GU3NIecKue u
XUMUYECKUE CBOMCTBA

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

AmMHEaK, ero pu3nIecKue u

bu6mmoreka [IOK

29 XUMHYECKHE CBOMCTBA, ITOJIyUYECHHE U
v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Ipaktudeckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMuaKa, U3ydeHUe ero brbmmorexa [OK
T > YA https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas Kuc0Ta, €€ QU3NIECKHe U bubnmuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aAMMOHMSI B KQUECTBE MHHEPATBHBIX

32 00peHnii. XUMUYECKOE bubmorexa HOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIICH CpeIbl
COCTMHEHUSIMH a30Ta
Docdop. Oxcun dochopa (V) u

33 Cpocgo pHa;I KI/ICJ'I(}))Ta (b(bPII)SHEIe)CKHe u bubmorexa LHOK

p N https://m.edsoo.ru/00adf68a
XHUMHYCCKHUE CBOMCTRBA, MOJTydCHUE
Hcnonws3oBanue docdaToB B

34 KaueCTBE MUHEPATbHBIX YI0OpEHUH. bubmuoreka [JOK
3arpsi3HEeHUE NPUPOJTHOMN CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
Yriepon, pacnpocTpaHeHHe B

35 pu lg;e[ (I;)I/ISI/II?JGCKI;)/IC 1 XUMHUYECKHUE bubmnorexa [IOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOiIeMsl,
CBsi3aHHBIE ¢ OkcuaoM yriepona (1V)

37 VYroJibHAs KUCHOTA U €€ CONu bubmorexa LHOK
https://m.edsoo.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o reme

38 "[lonydeHune yriekucioro rasa. bubnnorexa [JOK
KauectBennas peakiust Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHUYeCcKUX BEIIECTBAX KaK O brbmmorexa [OK
https://m.edsoo.ru/00ae054e
COCTMHEHUSX yIiiepoaa
40 Kpewmuuii u ero coennnenus brbmmorexa [OK
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Pemenue

A1 AKCIIEPUMEHTAIBHBIX 3aa4 [0 TEME bubnuorexa [JOK
«BaxHelmue HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KontponpHas padota Ne3 no teme
42 «Baxueime HeMeTauIbl U UX bubmmorexa [JOK
https://m.edsoo.ru/00ae0el8
COCIMHEHUS»
OO01as xapakTepucTUKa XUMUYECKUX
3JIEMEHTOB — METAJIOB.

43 Meramyeckas CBSI3b U bubmuoreka [JOK
MeTaJUIMYeCKasi KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. Pu3ndyeckue CBOMCTBA
METaJJIOB
XUMHUYECKUE CBOWCTBA METAJLJIOB.

44 DONEKTPOXUMHUYECKUN psf bubmmorexa [JOK

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edsoo0.ru/00ael1156
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O0m1re cnocoObl MOTy4eHus
metauoB. CruiaBel. Beruucienus no

bu6mmoreka [IOK

45 i,
YPABHCHIIM XHMITCOKIX pearinti https://m.edsoo.ru/00ae1156
€CJIA OJIUH U3 PEareHTOB COACPKHUT
MIPUMECH
46 [ToHsITHE O KOPPO3UHU METAIIJIOB bubmorexa HOK
pp https://m.edsoo.ru/00ae1278
bubmmoreka [IOK
47
[enotmpie meTas bt https://m.edsoo.ru/00ael4b2
48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
Kajus https://m.edsoo.ru/00ael4b2
49 [[lerouyHO3EMENBHBIE METAILITBI — bubnmuorexa [JOK
KaJIbIIMA U MarHum https://m.edso0.ru/00ae15e8
50 Baxxuelmue coeTMHCHUS KaIbITHS bubmorera [JOK
A t https://m.edsoo.ru/00ae15e8
51 O06o00meHNe U CHCTEMAaTH3aITHS
3HAaHUU
JKEcTkocTh BOABI M CITOCOOBI €& bubmuorexka [JOK
52
YCTpaHEHHUsI https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "YKECcTKOCTh BOIBI M METOIBI €€ bubmorexa HOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubmuoreka [JOK
54 An i
FOMMHIH https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCUIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [JOK

https://m.edsoo.ru/00ael1d86
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Oxcupl, TUIPOKCHIBI U COJIH JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O606HUIGHI/I€ Y CHCTeMaTH3aIus
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenne
JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME bubnnorexa [JOK
59 .
«Baxnenmme MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKLUi, €ClIi OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnnorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJa MPOIYKTa
peakuuu
61 O6o6uvleHI/Ie A CUCTEMATHU3aLMS
3HaHUHU
KontponbHas padota Ne4 o teme
62 «Baxnelimue MeTauIbl 1 UX
COCTMHEHUS»
63 BemecTBa u Mmarepuaisl B bubnnorexa [JOK
HOBCEIHEBHOM KU3HU YEIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B perieHnn bubnuoreka [IOK
9KOJIOTHYECKUX MpolIeM https://m.edso0.ru/00ae4270
66 PezepBHblit ypok. O600mmenue u bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ae0d0a
67 PezepBHblit ypok. O0o0meHue u bubnuorexa [IOK
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cUCTEMAaTHU3alus 3HAaHUN

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

68 PesepBHblit ypok. O60011eHE U

cUCTeEMaTHU3alus 3HaHUU

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJ11 YYEHUKA
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