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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3yJdbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe (¢eaepalibHONM paboueil MporpamMmsl
BOCIIUTAHUS U C YYETOM KOHIICTIIIMY MPENOJaBaHus y4eOHOro mpeamMera « XUMUs»
B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T MpeCTaBICHUE O IENsAX, OO0IIeil cTpareruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUS OOYyYAIOIUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIEpKaHue,
IpeaycCMaTpUBAET PACHPEACICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
pazgenaM M TeMaM MpPOrpaMMbl MO XHUMHUHU, ONPEAECSECT KOJIUYECTBEHHbIC W
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYECHHUSI XUMHUHM C  Y4ETOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4Yaromuxcsi, ONpeACsIET BO3MOXHOCTH MpeaMeTa IS
peanuzanu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs I0 OCBOEHUIO
y4eOHOT0 CoJIepKaHUsI.

3HaHME XUMHUHU CIY>)KUT OCHOBOM Juisi (OPMHUpPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEU MPEJCTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUrd M 00 SBOJIIONUHU BEIIECTB B MPUPOJE, O MyTAX PELICHUs TI00ATbHBIX
npoOJjieM YCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPhEBOM, IHEPreTUUYCCKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIeM 3PaBOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealid3allii  BO3MOXKHOCTEH NI CaMOpa3BUTHS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH 1 (QYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHUE MBIIINICHUS] M TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HX CAMOCTOSTENBPHOW  y4eOHOW  JIESITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUW, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIBHOM NESITETbHOCTH;

3HAKOMHUT CO CHEIUGUKON HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJIOCTHOTO B3IVISIA HA €UHCTBO IIPUPOJABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (()OPMUPOBAHUM €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YyUarOIINXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIA]] B DKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEeYMBAIOTCS CHEIU(PUKON
COJepKaHMsI  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  IeIarorMuecKu
aJanTUPOBAHHBIM OTpaXkeHUEM 0a30BOM HAyKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOrO OOIIEro 0O0pa3oBaHUsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOUMMHCS CHUCTEMbI TMEPBOHAYAIBHBIX TMOHSATHUN XHWMHH, OCHOB
HEOPraHMYeCKOM XUMHUM W HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX TMOHSITUN
OpraHUYeCKOU XHUMUHU.

Crpyktypa coaepkaHusi MporpamMMbl MO0 XUMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro monaxona k e€ uzyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e O5TU CHUCTEMBI CTPYKTYPHO OpraHW30BaHbI 10 TPUHITUIY
MOCJIEIOBATENIBHOTO PA3BUTHS 3HAHHI HAa OCHOBE TEOPETHUECKHUX MPECTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoguueckoro 3akona [[. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBS3H;

— TpencTaBlieHUd 00 AIEKTPOJUTHUYECKON JMCCOLMAlMA BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUWA pacCMaTPUBAIOTCA HA OCHOBE OJMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JIpyroMy, BBINONHAS (GYHKIHH OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHS U IOJIYYEHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHUMHU  CHOCOOCTBYyeT  (OPMHPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUPA B JIOTHKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TMO3HaHUsS B Hayke. M3ydeHHe XMMUU MOPOUCXOAUT C MPHUBJICYECHUEM
3HAHWA W3 paHee HM3yYEHHBIX yUeOHBIX MpeaMeToB: «OKpYXKaIomUi MUp»,
«buonorus. 5—7 kinacce» u «Pu3zuka. 7 Kiacey.

[Ipy wW3ydeHWHM XUMHHM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPBI.
3amaya y4eOHOTO MpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKUX TOT0KEHUH,
JOCTYTMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOI0 XapaKTepa, sI3bIka HAYKH, B



OpUOOIIEHUHM K HAyYHBIM METOJaM T[IO3HAHWSA TMPU HW3YYCHHH BEIIECTB H
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATENbHOM M Y4EOHO-UCCIEN0BATEIbCKON
AESITeNPHOCTH, OCBOCHHM TPaBUI OE€30MacHOrO OOpalieHHsl C BEIECTBAMH B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKue IIeNd, KaK:

— (dopMHpOBaHHE WHTEIJIEKTYalbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEHICHUH,
CIIOCOOHO aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HU;

—  HAmpaBJICHHOCTh OOY4YeHHss Ha CHCTEMaTHYeCcKoe MpHOOIIeHHUE
OOyJaloUIuXcs K CaMOCTOSITEIbHON MO3HABATENBHON JCSITENbHOCTH, HAaYYHBIM
MeTOoZlaM TIO3HaHUA, (HOPMHUPYIOIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHWH;

— o0ecreyeHue yCciIoBHiM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUaIOITUMUCS
OIbITa Pa3HOOOPA3HON MEATETHLHOCTH, TIO3HAHHUS W CAMOIIO3HAHUS, KITFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIBbHOE 3HAYCHUE IS
Pa3IMYHBIX BUIOB JESATCIbHOCTH;

— (QopmupoBanne oOmeld QYHKIMOHAIBHOW ¢ E€CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIECHUBATH SIBJICHUS
OKpPYXAIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE MPU H3YyUYEHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU MpoOJeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM JIEATETLHOCTH,

— (dopmupoBaHue y OOy4YaOMIMXCA T'yMaHUCTHYECKUX OTHOIICHHA,
NOHMMAHUS 1EHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIBL;

— pa3BHUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS  OOIIECUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUS.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBiseT 136 gacoB: B 8 kmacce — 68 gacos (2
gaca B HeJlelo), B 9 kinacce — 68 yacoB (2 Jaca B HEJENIO).



COAEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHayanbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU 4YEJIOBEKA. XHUMUSI B CUCTEME HAYK.
Tena wm BemecTBa. Du3nMyeckue CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax MoO3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI M MOJIEKYJIBl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJIBI XHMHUYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYECHUE.

Xumuueckass (opmyrna. BaleHTHOCTP aTOMOB XUMHYECKHUX OSJIEMEHTOB.
3aKkOH TIOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocuTEeNbHAST MOJIEKYJIsSIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHUI[ BemiecTBa. Pacu€Tel mo Qopmynam
XUMHUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHs MacChl BelIecTB. XuUMHUYeckue ypaBHeHus. Kiaccudukanms
XUMHYECKUX PEaKIHi (COeAMHEHUS, PA3I0KEHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHUEM, U3yUYEHHUE U OIHMCAHHE
(bU3MYECKUX CBOMCTB OOpa3lloB HEOPraHWYECKUX BEIISCTB, HAOJIOJICHHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJAbI) U XUMHYECKUX (TOPEHHUE CBEYH, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KHCJIOTOM) SIBIEHUM, HaOJIOICHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakuui (pa3iioKEeHHE caxapa,
B3aMMOJICICTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIPOKCHIA
menu (II) mpu HarpeBanuu, B3auMoJeUCTBHUE Kele3a ¢ pacTBopoM conu meau (II),
M3y4deHHE CIOCOOOB pas3eieHUs] CMeCcel: C MOMOIIbI0 MarHuTa, (GUILTPOBAHUE,
BbITIApUBAHUE, AUCTHIIAIMS, XpoMaTorpadusi, IpoBeeHNe OYUCTKU TTOBapEHHOU
coimv, HaOJIOJEHWE U  ONHCAaHWE  PE3yJbTaTOB  MPOBEJCHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUs MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(mapocTep KHEBbBIX).

Ba:xHeiilue npeacTaBuTe 1M HCOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JeMEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoictBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kuciopoga. CrocoOsbl



MOJIy4YeHUsT KHUCIIOpoJa B JlabopaTopud U MpombiiieHHOCTH. Kpyrosopot
KHciopoaa B mpupojie. O30H — aJioTporiHasi MoAU(UKAILIKS KUCTOPOa.

TeroBoll 3P(GEeKT XUMUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, yCUJICHUE TapHUKOBOTr0 3 dekTa, papylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT M mpocTroe BemecTBO. HaxoxaeHue BOmopoaa B
npuponie, (Quznueckue U XUMHUYECKHE CBONCTBA, MPUMEHEHHUE, CIOCOOBI
nonyyeHus. Kuciorsl u comnu.

Monsipabiii  00bEM  ra30B. Pacdy€Thl 1O XUMHUYECKUM YpPaBHEHHSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pacTtBoputelnb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpuposie U B KU3HU 4eiaoBeKka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYUCTKA MIPUPOIHBIX BOJ.

Knaccudpuxanus nHeopranumdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  cosieoOpasyromnue  (OCHOBHBIE, KHUCIOTHBIE, aM{OTEepHBIE) W
HecosneoOpasyrwomue. HomeHnknatypa oxcuyoB. Dusznueckue ©U XUMHYECKUE
CBOMCTBa OKCUJIOB. [TonyueHnue okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMH: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHkmaTypa ocHoBaHui. PuU3NUECKME M XMMHYECKHE CBOKCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCIOT. Psn axktuBHoctn mertayuioB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosneil. @uU3nuecKkie U XMMHUUYECKUE CBOMCTBA COJICH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXIY KiIacCaMU HEOPTAaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCcnepumenm:

KA4ECTBEHHOE ONPEACIECHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJyUYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJaa, HabI0/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C o0Opa3llaMHd OKCHJIOB U
OMMCaHUWE HUX CBOWCTB, MOJydeHUE, COOMpAaHHE, PACMIO3HABAHME U HU3YUYCHHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUCOMATEpUAIOB), HAOMIOAeHNE 00pa3loB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJIAMHU
(HaTpueMm M KanblueM) (BO3MOXKHO HMCIOJIb30BAaHUE BUACOMATEPHUAJIOB),



UcclieJoBaHUEe O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
u3ydeHue B3amMmojericTBus okcuaa Memu (I1) ¢ pacTBopoM CepHO#M KHCIIOTHI,
KUCJIOT C METaJUIaMH, pPEeaKkUUi HEUTpalu3aluu, IOJYy4YeHUE HEepacCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PACcTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/lad 10 Teme «BakHeullue KIacchl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoanuecknit 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
ieMenToB JI. WU. MengeneeBa. CtpoeHue aToMoB. XHMMHYECKAsi CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBble TOMBITKU KiIacCU(DHUKAIMM XUMHUUYECKUX dJeMeHTOB. [loHsitue o
IPYIINax CXOJHBIX DJJIEMEHTOB (IEJOYHBIE M MIEJTOYHO3EMEIbHbIE METaJlIbl,
rajioreHbl, ”HEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00Pa3yOT aM(pOTEPHBIC OKCHJIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasi CHCTEMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  KoporkomepruogHas U JUIMHHONEPUOIHAs dbopmbl
[Tepunonnueckoit cucreMbl xumuueckux 3nneMeHToB Jl. 1. Menaeneesa. Ilepuosl
u rpynmbl. OuU3NYecKuil CMBICT MNOPSAKOBOrO HOMEpA, HOMEPOB NEepuoja U
TPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0Yek atoMoB TepBbiX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremnl JI. M. MenpaeneeBa. XapakTepUCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero noJioxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJIMYECKUX CBOMCTB IO TPYIIIAM U MEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoguyeckoit CUCTEMbI XUMHUYECKUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W npaktuku. J[. WM. MengeneeB — yd€HbI U
rpaXkJ1aHUH.

Xumuueckass cBs3b. KoBaneHTHast (MmoJsipHas W HEMOJISIpHAs) CBS3b.
DNEeKTPOOTPUIATEIBHOCTh XUMUYECKUX PJIEMEHTOB. IOHHAs CBS3b.

Crenenp okucieHusi.  OKUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporniecchl okucneHus: 1 BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEMIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA LMHKA C PACTBOPAaMHM KHUCJIOT M UIEJI0YEH, IMPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemunle cea3u



Peanuzanusa MeXnpeIMETHBIX CBs3eM MpU HM3ydYeHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS. 4Yepe3 UCIOIb30BaHME KaK OOIIUX €CTeCTBEHHO--HAYyUHBIX
MOHATUM, TaK U MOHSATHM, SBIISIOIINXCS CUCTEMHBIMU JJII OTIEIIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61ue ecTecCTBEHHO--HAyUHbIE MOHATUSI: Hay4YHBIM (hakT, TUIOTE3a, TeOpHs,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, TMNePUOJUYHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, IBIICHUE.

®usuka: Marepus, aToMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU],
U30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, IJIEKTPUUYECKUI 3apsij, BEIIECTBO, TEJNO,
00bEM, arperaTHOe€ COCTOSIHUE BEIECTBA, a3, (pU3NUYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHhI, 3BE3/1b1, CONHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHbIE TOPOBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTIIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBO 1 XUMHYECKAs peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMMUYECKUX AJIEMEHTOB /l.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOICTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TMEPUOJOB, KalMs, KaJIbIUI U HX
COEMHEHUII B COOTBETCTBUM C TOJIOKEHHEM »3yeMeHTOB B Ilepuoamueckoi
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMHUYECKOW CBSI3H. THIBI KPUCTAINIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKOW PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKUE
CBOMCTBAa BEILECTB, OTHOCAIIMUXCA K Pa3JIWYHbIM KjaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaims XuMUYeCKUX peakiui Mo pa3IudHbIM MPU3HAKaM (TI0 YUCTy
M COCTaBy YyYacCTBYIOIIMX B pEAKIIMH BEIIECTB, MO TEIUIOBOMY 3ddekTy, 1o
M3MEHEHUIO CTETIEHEN OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKINHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoct xuMuueckoil peakuuu. [loHsiTue 00 OOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peaknusx. [[oHSITHEe O TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusx. llonstre o xkarammse. [loHsTHE O XMMHYECKOM paBHOBECHH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XWMHYECKOM PEaKUUH M TMOJOKEHUE XUMHYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  AJEKTPOHHBIM  OanaHC
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH



OKHCJIUTENbHO--BOCCTAHOBUTENBHBIX ~ PEAKUUA C HCHOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIAN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AucCCOLMALMM BEIIECTB C PAa3JIMYHBIMU BUIAMHU
xumuyeckoi cBsizu. CreneHs aucconuanuu. CUiabHbIE U C1a0ble AIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciioBusi MPOTEKaHUs peakIuii HOHHOTO 0OMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHMs peakuuil. CBoWcCTBa KHUCIOT,
OCHOBaHMW M COJEHd B CBET€ MPEACTaBICHUN 00  BIEKTPOJUTUUYECKON
nucconanuu. KauecTBeHHbIE peakiuy Ha HOHbI. [loHsITHE O THIpOIN3€E CONEei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJEJISIMU KPUCTAUIMYECKUX PEHIETOK HEOPTaHUYECKUX
BEIIECTB — METAUIOB W HEMETauioB (Tpadura M anMasa), CIO0XKHBIX BEIIECTB
(xmopua HaTpUsl), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XHMUUYECKOW peakiuu
OT BO3JEUCTBHUS pPa3UYHBIX (PAKTOPOB, HKCCIECIOBAHUE JJICKTPOIPOBOJIHOCTH
pacTBOpOB BENIECTB, IMpollecca AUCCOLMAIMU KHUCJIOT, WIEJI04Yel U Ccojei
(BO3MOXKHO  WCIOJIb30BaHHE  BHUJEO MaTEpPHAlOB), IMPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakluii  HOHHOTO  OOMEHa
(oOpazoBaHme ocanaka, BbIACICHHE Taza, oOpa3oBaHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIMUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropeHue, peakiuu pasioKEeHHs, COCIMHEHHUs), PACTIO3HABAHUE HEOPTaHUYECKHUX
BCIIECTB C IIOMOIIBI0 KAYECTBEHHBIX pEaKUUWWd HAa HOHBL, pELICHUE
JKCIIEpUMEHTAJIbHBIX 3aa4.

Hemerasyibl 1 MX COeIMHEHUA

OO6mast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne W (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHYECKHE CBOMCTBA Ha TMpUMEpEe  XJopa
(B3auMozeiicTBUE C MeTajulaMHd, HEMETaJJIaMH, IejioyamMu). XJIOPOBOIOPOL.
ConsgHass KUCJIOTAa, XUMUYECKUE CBOICTBA, MOJydYeHUE, NMpUMEHEeHue. [leiicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHM3M 4esjoBeKa. BaxkHeulue XJIopuasl U HUX
HaXO0XJCHHUE B PUPOLE.

OO6mrast xapaktepuctuka aneMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHne W (HU3UYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAa U CePhl. AJTOTPONTHbIE MOAN(PUKAIIMHA KUCIOPOa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTpoeHME, (GU3HUECKHE U
XUMHu4eckre cBorcTBa. OKCHIBI CEepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnass xucnora, ¢u3HUecKMe W XHMHYECKHe CBOWcTBa (00mme  Kak
MPEACTaBUTENS Kjacca KHUCJIOT W cruenududeckne). XUMHUYECKHE PEaKIluu,
JeXalme B OCHOBE IMPOMBIIIJIEHHOIO ClOoco0a TMOJYy4YeHHUs] CEpPHOW KHCIIOTHI.
[Ipumenenune cepHoit KUCHOTHL. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAs PEaKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COCIUHEHHH B MpUpoae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIEH cpenbl COSAUHEHUSIMU Cephbl (KUCIOTHBIC IO,
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEAOTBPAILCHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, PacHpOCTpPaHEHHUE B MPUPO/IE,
dbuznUeckue U XuMU4Yeckre cBoicTBa. KpyroBopot a3ora B mpupojie. AMMHUaK, €ro
dbu3nYecKue U XUMHUUYECKUE CBOMCTBA, MoJydeHue u npumeHenue. Coiam aMMOHMS,
ux (pu3nYecKue U XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, € ToyiydyeHue, (PU3NYecKrue U XUMHUUYECKHe
cBoiicTBa (0OOmIME Kak TPEACTABUTENs Kiacca KHUCIOT W crenupuyeckue).
Ucnonw3oBanne HUTPATOB W COJICM aMMOHHUSI B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuii. XMMUYECKOE 3arpsi3HEHHE OKPYXKalollel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKAM, 3arps3HEHHEe BO3AyXa, MOYBbl M BoJoEMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gochopa, GuU3MUECKHEe W XUMHUYECKHE CBOMCTBA.
Oxkcun docdopa (V) u pochopHas kuciora, GU3NIECKUe U XUMUUESCKUE CBOMCTRA,
nonydyenue. Mcnonb3zoBanue pochartoB B kauecTBe MUHEPATBHBIX yIO0OPEHUI.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmnbel. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCIEHHUSA.  YTJEpol,  aJUIOTPOIHbIE
MoIU(UKALMK, PACHPOCTPAaHEHHE B TpHUpPoAE, (PU3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepojaa, ux
¢usznueckre W XUMHUYECKHE CBOWMCTBA, JEWCTBHE HA J>KHUBBIE OpPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHUE. DKOJOTHYECKHE TMPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), rumore3a r00anbHOTO TMOTEIUICHUS KJIMMAarTa, MMapHUKOBBIHM
addekr. YronpHas KuciaoTa U €€ cor, uX (Pu3nuecKue U XMMHUECKUE CBOMCTRBA,
nojlyueHue W mnpuMeHenue. KadecTBeHHas peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaUanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIMHEHUAX
yriiepojaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJI, MIUIEPUH, YKCYCHAas KUCIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEDTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BaXKHBIX BELIECTBAX: XKUpaX, OelKax, yriieBoaax — U Ux
poiii B OKM3HM 4eloBeKa. MarepuaibHOE €JUHCTBO OPraHUYecKUX U
HEOPraHUYECKUX COCTMHEHU.

KpemHunii, ero ¢usmueckue W XUMHYECKHE CBOWCTBA, TMONy4YeHUE U
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcuse kpemuus (IV) m kpemuueBoil kuciore. CHUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeillline CTpOUTENIbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpoOreMbl 0e30mMacHOr0 HMCHOJb30BaHUS
CTPOUTENBHBIX MATEPUATIOB B TOBCETHEBHOM KU3HM.

Xumuueckuit IKCnepumenm:

M3yueHHUE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISTHOM KHUCIIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpa)xarmue (HU3NYECKUe U XUMHYECKHE CBOMCTBA
raJjloreHOB M HX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOR),
O3HaKOMJICHHE C oOpa3lamMu XJOPUAOB (TaJIOTEHUIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXKHO  KCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHON  CEpPHOM  KHUCJIOThI, M3YYCHHUE XUMHYECKUX CBOMCTB
pa30aBICHHON CEpHOM KUCIIOTHI, MPOBEICHUE KAaUeCTBEHHON peakIluu Ha CyJb(aT-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoiicTBamMu azora, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOChHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWME U HW3YYEHHUE CBOWCTB aMMHaka, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMs U (ocdaT-uoH M U3ydeHUEe MPU3HAKOB
WX TPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymwiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJIEHNE KauyeCTBEHHBIX peakinil Ha KapOoHAT U
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIICHHUE C
OPOIYKIHUEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIe HeMeTauIbl 1 UX COSIUHEHUS.

MeTanjibl 1 X COCAUHECHUSA

OO6mast XxapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nosioxeHuss B llepuognueckoin cucreme xumuueckux asnemMeHtoB J[. W
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTalioB. MeTainueckasi CBA3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHDKeHUH MeTaoB. GU3NYECKUe W XUMUYECKHUE CBOWMCTBA MeTaioB. O0mue
crocoObl MoNy4YyeHus MeTamioB. [IOHSATHE O KOPPO3HH METANIOB, OCHOBHBIE
crocoObl 3alIUThl UX OT Koppo3uu. CmiiaBbl (CTaib, YYryH, IIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY ¥ IPOMBIILICHHOCTH.

[Ileounble MeTauibl: MOJIOXKEHUE B llepuogmyeckoil cucreMe XMMUYECKHUX
snementoB JI. M. MenaeneeBa, CTpoeHUE HMX aTOMOB, HaXOXJICHUE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUabl U



TUAPOKCHUABI HATpusd M Kanud. [I[puMeHeHHe WIETOYHBIX METAJIOB M HUX
COCIMHECHUM.

IllenoyHO3EMENBHBIE METAIBI MarHMd M KaJbLAM: IIOJOXXKEHHE B
Ilepuonnueckon cucrteMe xuMudeckux siaeMmeHToB JI. M. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B nIpupoae. PU3nuecKkrue U XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHEeHHS KaiblUs (OKCHJ, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUSI.

AnOMUHMI: TI0JIO)KEeHUE B [leproanyueckoi cCUCTEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, cTpoeHue aroma, HaxoxaeHue B npupoge. dusznueckue u
XUMHUYECKHE CBOMCTBA allfOMUHMS. AM(OTEpHBIE CBOWCTBA OKCHUJIA U THAPOKCHIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
. MengeneeBa, CTpOE€HHE aToOMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kee3a. OKCHUbl, THIPOKCUIBI U conu xene3a (I1) u xeneza
(1), ux coctaB, CBOMCTBA U MOJyUEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME ¢ oOpaslamMd METaJUIOB M CIUIaBOB, HX (U3UYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEHCTBHUS OKCHIIA
KaJIbLIUSI WM HATpusi C BOJMOM (BO3MOYKHO HCHOJBb30BAaHUE BHUACOMATEPHUAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJIbI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIIOJB30BaHHE  BUACOMATEPUAJIOB), TMPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEaKU WU HA MOHBI: MAarHWs, KajJblUs, AJIIOMUHUS, LIMHKA, JKeJle3a
(I u xenesa (III), meau (II), HaOIIOACHKME U ONMMCAHHE MPOIECCOB OKPAIIMBAHMUS
IUIJAaMEHU HMOHAMHU HATpUs, Kajlud U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCieIoBaHne aM(pOTEPHBIX CBOWCTB T'MAPOKCHUAA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «BaxxkHenumue
METAJUIBI U UX COCIUHEHUSI.

XuMHSA ¥ OKpY KaOUIas cpeaa

BemecTtBa m Marepuasnibl B ITOBCEIHEBHOM >KM3HM 4YeJIOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEUIECTB U XMMUYECKUX peakiui B ObIiTy. IlepBas momouis npu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEeHHE OKpYKaroueh cpenbl (mpenesibHas JOMycTUMast
KOHIIeHTpanus Beulects, nainee — [IJIK). Ponbp xuMun B pelieHr 3K0I0THYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE O0pa3Ill0oB MaTepUaNOB (CTEKIJIO, CIUIABBI METAJJIOB, TOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzammst MeXNpeaMETHBIX CBsS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJb30BaHWE KakK OOMIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMH JJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHSATHSA: HAyYHBIH (PakT, THIIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHNE, H3MEPEHHUE, MOJECIb, SBICHHE, IapPHUKOBBIH
a3 eKT, TeXHONOTHS, MaTEPUAIIBIL.

dusnka: marepus, aroMm, D3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIH]I,
W30TOIBI, PaJAMOAKTUBHOCTb, MOJICKYJIA, DJIEKTPUUYCCKUN 3apsij, POBOTHUKH,
MOJIYTIPOBOJAHUKH, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBa, a3, PaCTBOP, pACTBOPUMOCTb, KPUCTAILTUIECKAsI
pemérKa, CIUIaBbl, (PU3MYECKHE BEIWYUHBI, CIUHUIBI U3MEPEHUS, KOCMUYECCKOEC
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢ortocuHTe3, nbIXxaHWe, OWocdepa, PKOCUCTEMA, MHHEPATLHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpadbl, TOPHBIE TOPOIbI,
NOJIC3HBIC UCKOTIaeMBbIC, TOILINBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3ylbTaThl OCBOCHMSI MPOrPAMMBbI  OCHOBHOI'O  OOIIETo
o0pa3oBaHus JOCTUTAIOTCSA B X0Ji¢ OOy4eHMS XMMHUHU B €JAMHCTBE Y4YeOHOW u
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUNCKUMHU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSAMH, NPUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMHU TMOBEACHUS M CIOCOOCTBYIOT TIpolieccaM
CaMOTMO3HaHMs, CAMOPA3BUTHUS U COLIMAIA3AIUU O0YyYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaroOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAMd U
paclIMpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTPpHOTHYECKOTO BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOW HMH(pOpMaIMeil o
NEPEIOBbIX JOCTMIXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHUS:

IOPEACTaBICHUS O COLUMAJbHBIX HOpPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBATeNbCKOM, TBOPYECKOM M APYTUX  BHAAX
JESTENBHOCTH, TOTOBHOCTH K PAa3HOOOpPa3HOW COBMECTHOW NEATEIbHOCTH MpPH
BBITIOJTHEHUU Y4YEeOHBIX, TO3HABATEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOINM B TIpOlLlECC€ OTOM Y4eOHOW JESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaThb CBOE TOBEJAEHUE M TMIOCTYIIKM CBOMX TOBAapHILIEH ¢ TO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHPOBO33PEHUYECKUE MPEACTABICHUSI O BEUIECTBE M XMMHUYECKOM PEAKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKHU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIBI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOM CPEIOM, O POJIM XMMHUU B TTIO3HAHWUH 3TUX 3aKOHOMEPHOCTEH;

IIO3HABATEJILHBIE MOTHBBI, HANIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU I10
XAUMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATENbCKOW KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO W IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30OBaHHMIO, MPOCKTHOM W  HMCCIIEIOBATEIBCKON
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 JKW3HHW, OCO3HAHWEC ITOCIICICTBHHA H
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTO0JIsSI, HAPKOTHKOB, KYPCHHS ),
HEOOXOAUMOCTH COOJIIOAICHUST TpaBwil O€30MacHOCTH TpU  OOpalieHuu ¢
XHMHYECKUMU BEIIECCTBAMU B OBITY U PEAIbHOM KU3HU;

5) TpyA0BOT0 BOCIUTAHMS:

UHTEPEC K MPAKTHUYESCKOMY M3yUYeHHUIO Ipodeccuii u Tpyia pa3inyHoro po/ia,
yBOXCHHEC K TPYAYy W pe3yibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHKCIIC Ha
OCHOBE IIPUMEHEHHUs TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIH BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIOKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIeHON MpodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 3K0JIOrM4€eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHONIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXHYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOICHHS
paBmI 0€30MaCHOTO MOBEACHUS TP paboTe C BEIIECTBAMHU, a TAK)KE B CUTYAIIUSAX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOM, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBHI, OCO3HAaHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHLHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMEeTHBIX PE3YNbTATOB BBIACISIOT 3HAYMMBIC TS
dbopMupOBaHUST MUPOBO33PEHHUS OOIICHAyYHbIE TMOHATHA (3aKOH, Teopwus,
MPUHIINI, TUTIOTe3a, (DAKT, CUCTeMa, MPOIIECC, SKCTIEPUMEHT U JIPYToe€.), KOTOPhIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEIMeTax W TO3BOJISIOT Ha
OCHOBE 3HAHHWH W3 ITUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O IETOCTHON



HAay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YUCOHbIC NEeUCTBUS (TTO3HABATEIBHEIE,
KOMMYHUKATHBHBIE, DPETYJIATHBHBIE), KOTOpbIE oOOecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYUIECTBICHHUIO y4eOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIILUICHUS] MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpPHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JAPYTMMHU TOHSATHUSMH), UCIOIL30BaTh
MOHSITHUS JJIs1 O0BSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEPUHU ISl KiIacCU(PUKAIMU XUMHUYECKUX BEHIECTB U XUMHUYECKUX PEaAKIIUM,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBEHHBIC CBSI3U MEXIy OOBEKTaMU HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHAYKTUBHBIC, JICAYKTUBHBIC, 110 aHAJIOTHUH),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble ncciiefoBarebCcKHe JeiCTBYUA.

YMEHHUE HCIIOJIb30BaTh IMOCTABIECHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKEe B KA4eCTBE OCHOBBI Il (OPMHUPOBAHUS THIOTE3BI TIO
IIPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONBITa [0 TUIAHUPOBAHUIO, OPraHU3allMd MW MPOBEACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHWE HaONI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yNbTat, (GOPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNBITA, UCCIIECIOBAHUS, COCTABISTh OTUET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATH M WHTEPIPETUPOBATH HWH(OOPMAIUIO
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 NPHUMEHSATh PA3IMYHbIE METOJbI M 3alpOoChl MPU NOHMCKE U OTOOpE
uH(pOpMAaIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMUMBIX [JIsi BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHMUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTUMANIbHYIO (DOpMY IpencTaBiieHus HHGOpMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3a/lauyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE MCIOJb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIeI0BATENbCKON ACATENBHOCTH MH(GOPMAIUIO O BIMSHUHM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTa HAa COCTOSIHME OKpYXarouled NpUpOJAHON
Cpelibl.

KommyHuKaTHBHBIE YHHBEPCcAJIbHbIE Y4eOHbIe 1eCTBUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Auaiora W (Wiu) JHUCKYCCHM) TIO
CylmecTBy  oOcyxkmaemMol  TeMmbl, (OPMYJIUPOBATb CBOU  MPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHON
NESTENbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIIbCKOM  JIESITENIBHOCTH  NpPU  PELIEHUU
BO3HUKAIONIMNX MpoOJieM Ha OCHOBE Y4E€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMbI», KOOPIWHALIUS
COBMECTHBIX JCHCTBHI, OIpEIEICHUEe KPUTEPUEB IO OLEHKE KauecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PeryisiTuBHbIC YHUBepPCAIbHbIE Y4eOHbIE AeCTBHSA:

YMEHUE CAMOCTOSITENILHO OMNPEAENATh LENU JESITEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSITEIbBHO COCTaBIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA  QITOPUTM JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAaHUN 00 M3ydyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LN, YMEHHE
MCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MmporpaMMoi,
BBIICJIAIOT: OCBOEHHBIE O0YYarOIIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI



nedcTBUM, crneuudpuyeckue i1 OpeAMETHOM o0macTu  «XHUMUS», BUJBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro HHTEpHpeTalyH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIIUXC YMEHUI:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpPOHASE M HEOIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTENIbHAS aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCu(puKalus peakiui: peaxiuu
COCIMHEHUSA, PEAKIMU pa3JI0KEHUS, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJIOTEPMUUYECKHUE PEAKIINH, TEII0BON AP (DEKT peakiunm,
SAPO aroMma, DJIEKTPOHHBIM CIIOW aToMa, aTOMHas OpOUTal b, paguyc
aToMa, XMMHYECKasi CBSI3b, MOJISIPHAS W HEMOJIIpHAsi KOBAJEHTHAsl CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHWOH, PACTBOP, MAcCOBasl JOJIsl BEIIECTBA
(poI1eHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHITUH H
OPUMEHATH 3TH MOHITHUS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHUS (HOPMYI
BEILECTB U YPAaBHEHNUI XUMHYECKUX PEAKIIUI;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJICHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUW 10
dbopMynaMm, BHI XUMHUYECKOM CBs3U (KOBaJEHTHAs W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHYECKHX AJIEMEHTOB OT MX IoJoxeHus B llepuonnueckoin cucreme,
3aKOHOB COXPAaHEHHS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSs1, 3aKOHAa ABOTaipo;

e OIHKCHIBATH M XapakTepuzoBaTh TaOmuuHyo Qopmy Ilepuonnueckoit
CHCTEMBl XMMHMYECKHX DJJEMEHTOB: pa3iu4aTh TMOHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mmobouynas nmoarpynna (b-rpynma)y, maneie u
OomnbIIMEe TEPHOJBI, COOTHOCHUTH OOO3HAUCHHUS, KOTOPHIE HUMEIOTCS B
tabmune «llepuogumyeckas cuctemMa XmMUYecKuX dnemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij s1pa, 0OIllee YUCIIO 3JIEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(HUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pPEeaKUUU (IO YUCIY M COCTaBy YYAacTBYIOUIMX B pEaKIUU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXKAasi ONUCAHUE MPUMEPAMHU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT UX Kaue€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpallleHUd B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJSIPHYI0O U MOJSIPHYIO  MacChbl
BEUIECTB, MAaCCOBYIO JIOJI0O XMMHYECKOro »dJeMeHTa 1o ¢dopmyre
COEIMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

IPUMEHSITh OCHOBHBIE OINEPAIlMU MBICIUTEILHON IEATETbHOCTH — aHau3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KIaCCHU(PUKAINIO,
BBISIBJICHUE TMPUYMHHO--CICJACTBEHHBIX CBSI3€H — Il M3y4Y€HHUs CBOMCTB
BEIIECTB W XHMHUYECKHX pEAKLUHM, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUSI — HAOJIOIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ IpaBWJIaM  [OJb30BaHUSA  XMMHYECKOM  TOCYyIOW U
nabopaTopHbiM 00OpYJOBaHMEM, a TaK)Ke TMpaBUiaM oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKUHMSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOAOpOAa M KHUCJIOPOJa), IPHUTOTOBICHHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCIHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C TOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xon1y oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TMOHATUN: XUMHUYECKHI
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHUOH, MPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT JIUCCOLMAIMS, PEaKUUH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBECHE, O0OpaTHMbIE U



HEOOpaTUMBbIE peaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
amioTponus, aMm(pOTEepHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAs,
METaNINYeCcKasi), KpHUCTAJUIMYECKass pelmeTKa, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTb XUMHUYECKOW pEaKluu, MNpPeAeabHO JIOMyCTUMAas
koHueHtpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aWMMOCBSI3b OCHOBHBIX XMMHUYECKUX TOHATHH U
MPUMEHSTH 3TH NOHATHS IIPU OMMCAHUU BELIECTB U UX NIPEBPAILICHUMN;
UCIIOJI30BaTh XUMHUUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHUS (OpMys
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIU;

ONpPEAEsATh BAJICHTHOCTh U CTENIEHb OKUCICHHUSI XUMHYECKUX 3JIEMEHTOB B
COCMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K
OTIPENICIEHHOMY KJIACCy COCIMHEHUM 1o QopmysaM, BUJ XMUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps/]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAX HEOPTaHUYECKHUX COCAMHEHMM, THUIM KPUCTAJIMYECKOM
PELIETKHM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHHUE: OIHCBhIBaTh U XapaKTePU30BATh
Tabiuunyto Gopmy Ilepuoanueckoid cUCTEeMbl XUMHYECKUX DJIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «rmodouyHas
noarpymnmna (b-rpynma)», maneie u OOJbIIME MEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOpble MMEIOTCS B IEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHUYECKHUX
AJIEMEHTOB (COCTaB ® 3apsij sapa, OOIIee YHCIO JJIEKTPOHOB U
pacmpeneneHue HX MO0 DIIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIUHEHUI B
npeaenax MajblX MEPHOJ0B U TVIABHBIX MOATPYNN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHAE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YUCIYy U COCTaBYy YYAaCTBYIOLIMX B pEaKIuU
BEIIECTB, MO TEIIOBOMY 3(h(EeKTy, M0 M3MEHEHHUIO CTENCHEW OKUCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) O0mMME W CrHenu(PUIeCKue XUMHYESCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsA OIUCAHUE
IPUMEPAMU MOJIEKYJIIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKUX PEaKIUii;

COCTaBJISITh YPABHEHHS DJICKTPOJMTUYECKOM JHCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA NOHHOTO



oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONINX CYIIECTBOBAHUC
TCHETHYECKOU CBSI3U MEXKy BEIIECTBAMH PA3IMIHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIMTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHS XUMUYECKUX TPEBpAIICHUN B Pa3IUYHBIX
YCIIOBUSX;

BBIUHCIISATh OTHOCHUTECIBHYIO MOJICKYJISIPHYIO M MOJIAPHYIO — MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO0 JJIEMEHTa 10 (opmyJie
COCIMHCHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEAKIINN;

coONMoaTh  NpaBHJIA  TOJB30BAHUS  XUMHUYECKOM  Mocyaoi u
7a00paTOpHBIM  00OpPYIOBaHMEM, a TaKXKe TMpaBuUja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C MHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O TIOJYYCHHIO M COOHpaHUIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M yIJIICKHUCIIOrO Ta3a);

NPOBOJAUTL  PEaKIMK, MOATBEP)KIAIONINE  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, cyibdar-, TUIPOKCUI-UOHBI,
KaTMOHBI aMMOHHUS U WOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

PUMEHSATh OCHOBHBIC OIEpaIlid MBICTUTEILHON JEATEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEeHHe, CHCTEeMaTU3aIlul0, BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€d — JJI1 M3YyYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTEeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHHe, W3MEPEHUE, MOJEIUPOBAHUE, SKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KonrtpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE pecypchl
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATUHSA
Xumuss — BakHas 00J1aCTh
11 €CTECTBO3HAHUSA U 5 0 5 bubnuorexa [JOK
' MIPAKTUYECKOU IEATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
BemectBa 1 xuMu4yeckue bu6mmoreka [IOK
12 15 1 0
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3nen 2. BaxkHeiinue npeacTaBuTe/ I HEOPraHNYeCKUX BelIeCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 0 0 bu6mmoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837¢c
Bopopon.Ilonsarue o kuciorax bu6mmoreka [JOK
2.2 8 0 1
U COJSIX https://m.edsoo.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBAHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xummndeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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 bubnuorexka [JOK
XUMHUYECKUX d1emMeHToB [l. 1. https://m.edsoo.ru/7f41837c
Memnnene-esa. CTpoeHue atoma
Xumu4 b.

3.2 OKI/ICJ‘II/Ie":;'?:H((:)B-ﬂg 8 Bubnuorexa LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTCJIbHBIC PCAKITNHN
bu6mmoreka [IOK
Hroro o paszeny 15 https://m.edsocl)_.I ru/7f41837c
PesepBHOE BpeMs 3 Bubnmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoumyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3jiesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIuH
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX Pa3JiesioB Kypca 8 kinacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLINAIIUSL. 8 1 1 bu6mmorexa [IOK
' XUMHUYECKUE PEAKIIMU B pacCTBOpPaAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Paznen 2. HemeTanibl M MX coeJUHEHUSA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 0 1 bubmuorexka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmorexa HOK
' DYTHERL 2P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKIX
2.3 :meﬁeHTml: VA-Ir) mbl. A30T, hocdop u ux 7 0 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepuCTUKa XUMHUYECKUX
24 BHCHI\-;GHTOE IVAl?r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHTIBL post 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
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paznen 3. MeTa/iIbl H HX COCINHCHU A

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl 1 UX COEIUHEHNS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBa U MaTEPHAJILI B )KU3HU YeJIOBEKa 3 bubnmorera [TOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PeseDBHOE BheMs 3 bu6moreka [IOK
pBH p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

IHHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
KoanuecTBo 4acon Hara DJIeKTPOHHBbIE
Ne H3yYCHHSA uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss XuMuu B )KU3HU 1 0 0 bubmmoreka [IOK
yenoBeka. Tena u BellecTna https://m.edsoo.ru/ff0d210c
9 IlonsTue o MeTo1ax MO3HAHUS B 1 0 0 bu6mmoreka [IOK
XUMHUU https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padota Ne 1 «IIpaBmma
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 0 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMech. CriocoObl 1 0 0 bubnuorexa [JOK
pa3aeiieHusi cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 0 1 bubmorexa HOK
8 N PuMEp https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBApPEHHOU COJIH )»
bubmuoreka [JOK
6 A 1 0 0
TOMBLH MOTCKIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 0 0 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 I1 1 0 0
POCTRIC I CTIOAHBIC BEIIECTBA https://m.edsoo.ru/ff0d2a6c¢c
bu6nmoreka [JOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIDHOE YYEHHE https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X eckas o a. BanentHoc
HIMIE A popiyx HSHTHOCTE https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX DJIEMCHTOB
11 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [JOK
OTtHocuTenbHAsI MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XUMHUYECKOTO bubmmoreka [IOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [{OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 dOusznvecKnue 1 XUMHUISCKUE SBICHUSI. bu6mmoreka [IOK
XHUMHUYEcKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHsI MPOTEKAHUS bubnnorexa [JOK
XUMHUUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnuorexa [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMUYECKHUX bubmmorexa [JOK
H . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMUIeCKux peakiuit
18 (coenuHeHws, pa3aoKeHHUs bubmotera [JOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIuKIoneauct. O6o0meHne n bubmmorexa [JOK
H AHCT. H;I https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHU I
20 KonTponeHas padora Nel o teme bubnuoreka [IOK
«BelecTBa 1 XUMHUECKUE PEAKLIA) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (peaKuyu OKUCICHUS bubmorexa HOK
poJia {peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcuaax
CriocoObl MOIy4eHUs KUCIOPOoda B
23 jaboparopuu Zq Il OMI)IIHJ'ICHI:IOiTI/I bubmiorexa HOK
patop p ) https://m.edsoo.ru/ff0d497a
[TIpumenenue kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peakIiu, MOHSITHE O bubmmoreka [IOK
TEPMOXHUMHYECKOM YPABHEHUH, IK30- https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCSCKUX PEAKITHIX
Tonauso (HedTh, yroab U METaH).
25 3ar XSHGIEPIG(EOS yra CIIOCOOBI iro bubmorera [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckas padota Ne 3 mo Teme
26 «[TonmyyeHnne u codupanue KUCIOPOaa bubmiorexa HOK
Y1 . P poaa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe bubnuoreka [JOK
BeniecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITousiTre 0 KUCIIOTaX U COJISAX bubmorexa LOK
https://m.edsoo.ru/ff0d50d2
Crnioco6bl nosryyeHus BOAOPOaa B bubnuoreka [IOK
30
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 1o Teme
P P bubmuoreka [JOK
31 «[Tonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYecTBa
33 BEII[ECTBA ra3a II0 €ro M3BECTHOM bubmorexa [TOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHH Ta30B
35 du3znvecKrue U XMMHUYECKHE CBOMCTBA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsitue 06 bubnmuorexa [JOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbilieHHbie
37 Y HEHACHIIIEHHBIE PACTBOPHI bubmorera [JOK
) https://m.edsoo.ru/ff0d5b40
MaccoBas 107151 BEIIECTBA B PaCTBOPE
[IpakTrueckas padota Ne 5 mo teme
38 «IIpurotoBneHue pacTBOPOB ¢ bubnuoreka [JOK
OnpeAeIEHHON MacCOBOM 0Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas padora No2 o teme bubnnorexa [JOK
«Kucnopoa. Bonopona. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCcTaB, KiaccudUKaius, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u xXuMnuueckue CBOMCTBA
41 KI/ICJ'I}:ITHLIX OCHOBHBIX U aM(OTEPHBIX bubmiorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#us: cOCTaB, KIaccuuKaims, bubnmnoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: coctas, kitaccupukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnoco((SI)II) HI([m )GHI/ISI XI/IMI/I‘{ZEKI/IG bubnmorera [TOK
N yi ’ https://m.edso00.ru/00ad9474
CBOMCTBaA
[IpakTueckas padota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
48 I'eneTnueckas cBsI3b MEXKy KilacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
49 O06o0meHe U CHCTEMAaTH3aITHS bubnmuorexa [JOK
3HAHUH https://m.edso0.ru/00ad9ch2
KontpoabHas padora Ne3 mo teme
50 "OCH(I))BHBIG KJ'IIE)ICCLI HEeOpraHNYeCKUX bubmiorexa LOK
. P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie TOMBITKY KIacCHU(PUKAIITI
51 XUMHYECKUX 2I1eMEHTOB. IloHsTHE O bubmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AIEMEHTOB
Ilepnoanueckuil 3aK0H U
52 HepnoﬂnquKas[ CHUCTEMA XUMHYECKUX bubmnorexa [IOK
PO https://m.edsoo.ru/00ada52c
anemenToB /. 1. MenneneeBa
b K
53 Ilepuropl, rpynmnsl, HOArPYIIIBI nomorexa 110

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

bubmuoreka [JOK

>4 saep. M3otomsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
55 aToMOB 3JieMeHTOB [leproauueckoit Bubnnorexa LIOK
https://m.edsoo.ru/00ada6hbc
cucremsl [. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepnoanueckoii cucreme . 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [lepronanueckoro 3akoHa
57 JUIsl pa3BUTHS HayKu U npaktuku. J[. W. bubnnorexa [JOK
MenneneeB — y4€HbIN, IEAaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPUIIATETHLHOCTh AaTOMOB bubnuorexa [JOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6moreka [JOK
59 HomHas xumueckas cossb https://m.edsoo.ru/00adac34
60 KoBanentHas noJyisipHasi XuMu4eckast bubnuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenonsipHasi XuMuyecKkas bubnnorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CreneHb okHCICHHA https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC bubmuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucauTenn U BOCCTAaHOBUTEIU brbmmorexa [TOK
https://m.edso0.ru/00adb076
65 KonTtponpeHas padota Ne4 o teme bubnuorexa [IOK
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«Ctpoenue aroma. XUMHYECKas

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

CBSI3b»

66 PezepBubiit ypok. O0o0IICHNE 1 1 0 0 bubmmorexa [IOK

cUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00adb33c

67 PezepBHbiit ypok. O0o0IICHNE T 1 0 0 bubmmorexa [IOK

CHUCTeMaTU3alus 3HAHUI https://m.edso0.ru/00ad9ch2
PesepBHblit ypok. O6001IEHNE U bubnuorexa [JOK
68 . 1 0 0
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 68 4 6
I[MPOI'PAMME
9 KJIACC
KonuvecTBo yacos Hara JJIeKTPOHHbIE
Ne H3yICHUHA uudposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIC
padoThbI padoThI
pecypchbl
[Teproanueckuii 3aKoH.

1 [Tepuoanueckas cucrema 1 0 0 bubnuoreka [JOK
XUMHUYECKUX deMeHToB [1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
3

2| caoliers xmscerans veverron 1 0 0 BnGmorexa LIOK

. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX NEPHOJIOB

3 Knaccugukanus u HOMeHKIIaTypa 1 0 0 bubnuoreka [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKO CBSI3U U THUIIBI 1 0 0 bu6mmoreka [JOK

KPpUCTATNINYCCKUX peHléTOK

https://m.edsoo.ru/00adbac6
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KonTtponesHas padora Nel o teme

5 «[ToBTOpEeHuE U yrirydiaeHne 3HaHUH
OCHOBHBIX Pa3JieioB Kypca 8 kimaccay
6 Knaccugukamus XuMHIecKux bubnuorexa [JOK
peakuyii o pa3aIu4HbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHATHE O CKOPOCTH XUMHUYECKON
7 eaknyu. [IoHATHE 0 TOMOI€HHBIX U bubmorera [JOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOTEeHHBIX PEAKITUIX
IloHsATHE O XUMHUYECKOM
paBHOBecuH. DaKTOPHI, BIHSIONTHE
8 Ha CKOPOCTh XUMHYECKOH peaKIuu 1 bubmiorexa HOK
p p https://m.edsoo.ru/00adc28c
IOJIOKEHUE XUMUYECKOTO
paBHOBECHs
9 OKHCITUTETbHO-BOCCTAHOBUTEIbHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3MEKTPOTUTUYECKON
10 nucconuanuu. CuibpHbIE U ci1a0ble Eubmrorexa ITOK
' https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHsie ypaBHEHUS peaKIIUi Eubmrorexa ITOK
P P https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHU B CBETE MPEACTaBICHUI bubnunoreka [JOK
00 3JIEKTPOJIMTUYECKON https://m.edsoo.ru/00add5d8
JHCCOIHAIAN
XHMHYECKHE CBOMCTBA COJIEeH B
13 CBETE IIPEACTABICHUN 00 bubmiorexa LOK
p N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKOU JUCCOLIHAIITHI
14 [Tonsartue o rusponmse coneit bu6nmoreka [JOK
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https://m.edsoo.ru/00add9d4

O0001IEHUE U CUCTEMATU3ALIUS

bu6mmoreka [IOK

15
3HAHUM https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «PerreHne 3KcrepuMeHTaIbHbIX bubmorera [JOK
p https://m.edsoo.ru/00addbfa
3a/1a9»
KonTponbras padora Ne2 o Teme
17 <<3J'ICII<)T onHTHIZJeCKaﬂ HMCCOIHAITHS bubmorexa HOK
p A AT https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PACTBOPAX)
OO0mas XxapaKTepUCTHKA TAJIOTCHOB.
18 XUMHUYECKHEe CBOMCTBA HA TIPUMEPE bubmorexa HOK
pumep https://m.edsoo.ru/00addfe2
xJiopa
XnopoBoaopoa. ComnsiHast KUCTIOTAa,
19 XHUMHYCCKHE CBOMCTBA, TIOJYICHHE bubmorexa HOK
> Ty ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTrueckas padota Ne 2 mo teme
20 «[lonydeHue CONSTHON KUCIOTHI bubmorexa HOK
yi N N ’ https://m.edsoo.ru/00ade348
n3ydyeHue e€ CBONCTB»
Brruncnenus mo ypaBHEHUSIM
. bu6mmoreka [JOK
21 XUMHUYECKUX PEaKIUH, €CITM OJUH U3
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO1ast XapakTepUCTUKA SIIEMEHTOB bubnnorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
ANnoTpornHble MOAU(PHUKAIIUN CEPBHI.
23 Haxosxnenue cepsl v €€ coequHEeHU I bubnunoreka [JOK
B Npupoae. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopo1, CTpOCHHE, bubnmnoreka [JOK
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¢u3nvecKkrue 1 XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802

Oxcunpl cepbl. CepHas KUCIIOTA,

25 ¢bu3nvecKrue 1 XUMUYECKHE bubamorexa LOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHUE
XHWMHUYECKUE PEAKLIUH, JIEKAIIHE B
OCHOBE MPOMBIIIJIEHHOTO criocoba
26 IIOJTy4EHUS] CEPHOM KUCIIOTBHI. bubnnorexa [JOK
XHWMHYECKOE 3arpsa3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollen cpe/ibl COEAMHEHUSIMU
cepbl
27 Brruncienne MaccoBOU JTOJIH BEIXOJA bu6mmoreka [IOK
MPOAYKTA pEAKIINHU https://m.edsoo.ru/00adec8a
OO011ast XapakTepUCTUKA SIIEMEHTOB
28 VA-rpynmsl. A3or, bubnuorexa [JOK
pacnpocTpaHeHue B MPUPOJIE, https://m.edsoo.ru/00adeea6
(dbuznyeckrue 1 XuMUYECKHe CBONCTBA
AmMuak, ero gpusndeckue u
29 XUMUYCCKUE c(i)oﬁCTBa MOJIy4CHHE U bubmorexa LIOK
’ https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas pabora Ne 3 o Teme
30 «[TonyyeHue ammuaka, U3ydeHUe €ro Bu6mmorexa LIOK
CBOMCTEY https://m.edso0.ru/00adf180
31 A3oTHas KucioTa, e€ pusndeckue u bubnunoreka [JOK
XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEN
32 aMMOHMSI B KaU€CTBE MUHEPAIbHBIX bubnuoreka [IOK

ynoopenuii. Xummdeckoe
3arpsI3HEHUE OKPYXKAKOLLEN Cpebl

https://m.edsoo.ru/00adf518
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COCAMHCHUAMU a30Ta

®dochop. Okeun dpochopa (V) u

bu6mmoreka [IOK
33 ochopHa cl0Ta, Pu3nYecKue
Pocopra it HV Ta, usmriecKie 1 https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYICHUE
Hcnons3oBanue pochaTo B
34 KaueCcTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuorexa [JOK
3arpsi3HeHHe NPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepon, pacipocTpaHeHHE B
35 pu I(jne (Il))mnlzlecxie Y XUMUYECKHE bubmorexa HOK
PHPOAE, https://m.edsoo.ru/00adfd9c
CBOMCTBA
Oxkcunpl yriaepojaa, ux Gusndeckue u
36 XHMHYECKHE CBOMCTBA. bubnuorexa [JOK
DKOJIOTHYECKHUE TIPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcuIoM yriepona (I1V)
bu6moreka [JOK
37 0% &
POTIbHAZ KHCIOTa 1 €e Coln https://m.edsoo.ru/00ae006¢c
[IpakTrueckast padota Ne 4 o Teme
38 "[lostydeHue yriekuciioro rasa. bubnuoreka [JOK
KadectBenHnas peakius Ha kKapOoOHaT- https://m.edsoo.ru/00ae027e
HOoH"
[TepBoHauanbHbIE TOHATHUS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O Bubmmorexa LIOK
P t https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepoia
40 Kpemnuuii u ero coenuneHus bubmmorexa [JOK
P A https://m.edsoo.ru/00ae080a
41 IIpaktuyeckas padota Ne 5. bubnuorexa [IOK

Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4

https://m.edso0.ru/00ae0bf2
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1o TeMe «BaxxHelIe HeMeTalIbl U
UX COETMHEHUA

KonTtposnsHast padota Ne3 o treme

bu6mmoreka [IOK

42 «BaxaeHmine HeMeTaJlJIbl i UX
https://m.edsoo.ru/00ae0el8
COCIUHEHUS
OO01as xapakTepucTUKa
XUMHYECKUX DJIIEMEHTOB —

43 METaJIJIOB. MeTalnueckas CBsI3b U bubmmoreka [IOK
MEeTaJUIMYECKasi KpUCTaUIMYECKast https://m.edsoo.ru/00ae103e
pemérka. @U3nyecKre CBOMCTBA
METAJJIOB
XUMHUYECKHE CBOIICTBA METAJJIOB.

44 DIEKTPOXUMHUYECKUN PII bubmmorexa LOK

P . p https://m.edso0.ru/00ae1156
HaIpsDKEHU METaJlIOB
OO6mme cnocoObI MOTyICHUS
meTtamioB. CrnaBel. Beraucinenus mno

45 ABHEHUAM XUMUUYECKUX PEAKII bubmiorexa LOK
P P ’ https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJCPIKUT
puMecH

bubmuoreka [JOK

46 [ToHsaTHE O KOPPO3UN METAJLIOB
https://m.edsoo.ru/00ae1278
bu6mmoreka [JOK

47 [lemouHbBIC METAILIBI 1

https://m.edsoo.ru/00ael4b2

48 OKcHabl ¥ THAPOKCUBI HATPUS U bubnunoreka [JOK
Kajus https://m.edsoo.ru/00ael4b2

49 [IlenoyHO3eMeENbHBIE METAIIIIBI — bubnunoreka [JOK
KaJLIIUA U MarHui https://m.edsoo.ru/00ael15e8

50 Baxneiimme coeIUHCHNS KATbIIHS bu6nmoreka [JOK
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O0001IEHUE U CUCTEMATU3ALIUS

51 N
3HAHUKN
52 JKEcTKOoCTh BOJBI M CIIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHUs https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "}IIZéCTKOCTI) BOII)[I)I 1 METOJIBI €€ bubmorexa HOK
| https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubnmuorexa [JOK
>4 AJIOMHHHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnnorexa [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edso00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COJIU XKeJe3a bu6mmoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O0o00IIeHNE B CHCTEMAaTH3aLIH
3HAHHUH
[IpakTuueckas pabora Ne 7.
59 Pemienue skcnepuMeHTaIbHBIX 3a/1a4 bubnunoreka [JOK
mo TeMe «BakHelIme MeTalIbl 1 BX https://m.edsoo.ru/00ae3de8
COCTUHCHUS»
Brluucnenus no ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIIN OJIUH U3
50 peareHToB JaH B U30BITKE WU bu6mmoreka [JOK

COJICPXKUT pUMecH. Brruncnenus
MAacCOBOM J0JIU BBIXOJa MPOAYKTa
peaxiuu

https://m.edso0.ru/00ael750
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O0001IEeHHUE U CUCTEMATU3ALIUS

61 . 1
3HAHHIA
KonTtponsHas padota Ne4 o treme
62 «BakHeWIe MeTauTbl B HX 1
COCITMHEHUSD)
63 BemecrBa u matepuainsl B 1 bubnnorexa [JOK
MMOBCEAHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HeHNE 1 bubnnorexa [JOK
OKpYXKarollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B pemreHnn 1 bubnnorexa [JOK
IKOJIOTUYECKHUX TTPOOIemM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE U 1 bubnnorexa [JOK
cUcTeEMAaTH3alus 3HaHU I https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O6001eHme 1 1 bubnuorexa [JOK
cUcTeEMAaTH3allus 3HaHU I https://m.edsoo.ru/00adb33c
68 [IpomexxkyTouHas arrecTanus 1 bubnuoreka [JOK
https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYHEHUKA
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AxumonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

tabsuupl: [leproanyeckas cucremMa XuMuueckux anemMenton [1. U.
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N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
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